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ADVERTISEMENT. 

[Mineral Resources of the United States, 1887.1 

The publications of the United States Geological Survey are issued in accordance with the statute 
approved March 3, 1879, which declares that-

"The publications of the Geological Survey shall consist of the annual report of operations, geological 
and economic maps illustrating the resources and classification of the lands, and reports upon general 
and economic geology and paleontology. The annual report of operations of the Geological Survey 
shall accompany the annual report of the Secretary of the Interior. All special memoirs and reports 
of said Survey shall be issued in uniform quarto series if deemed necessary by the Director, but other
wise in ordinary octavos. Three thousand copies of each shall be published for scientific exchanges 
and for sale at the price of publication; and all literary and cartographic materials received in exchange 
shall be the property of the United States and form a part of the library of the organization: And the 
money resulting from the sale of such publications shall be covered into the Treasury of the United 
States." 

On July 7, 1882, the following joint resolution, referrinj:!; to all Government publications, was passed 
by Congress: 

•• That whenever any document or reports hall be ordered printed by Congress, there shall be printed, 
in addition to the number in each case stated, the • usual number' (1,900) of copies for binding and 
distribution among those entitled to receive them." 

Except in those cases in which an extra number of any publication has been supplied to the Survey 
by special resolution of Congress or has been ordered by the Secretary of the Interior, this Office has 
no copies for gratuitous distribution. 

ANNUAL REPORTS. 

Of the Annual Report!! there have been already published: 
I. First Annual Report of the United States Geological Survey to the Hon. Carl Schurz, by Clarence 

King. 1880. S0 • 79 pp. 1 map.-A preliminary report describing plan of organization and publica
tions. 

II. Second Annual Report ofthe United States Geological Survey, 1880-'81, by J. W. Powell. 1882. 
so. lv, 5S8 pp. 61 pl. 1 map. 

ill. Third Annual Report of the United States Geological Survey, 1881-'82, by J. W. Powell. 1883. 
so. xviii, 564 pp. 67 pl. and maps. 

IV. Fourth Annual Report of the United States Geological Survey, 1S82-'83, by J. W. Powell. 1884. 
so. xxxii, 473 pp. 85 pl. and maps. 

V. Fifth Annual Report of the United States Geological Survey, 1883-'84, by J. W. Powell. 1885. 
so. xxxvi, 469 pp. 58 pl. and maps. 

VI. Sixth Annual Report of the United States Geological Survey, 18S4-'85, by J. W. Powell. 1886. 
so. xxix, 570 pp. 65 pl. and maps. 

'.rhe Seventh and EigMh Annual Revorts are in press. 

MONOGRAPHS. 

Of the Monographs, Nos. II, III, IV, V, VI, VII, VIII, IX, X, XI, and XII are now published, viz: 
II. Tertiary History of the Grand Canon District, with atlas, by Clarence E. Dutton, Capt. U.S. A. 

1882. 4°. xiv, 264 pp. 42 pl. and atlas of 24 sheets folio. Price $10.12. 
III. Geology of the Comstock Lode and the Washoe District, with atlas, by George F. Becker. 

1882. 4°. xv, 422 pp. 7 pl. and atlas of 21 sheets folio. Price $11. 
IV. Comstock Mining and Miners, by Eliot Lord. 1883. 4°. xiv-, 451 pp. 3 pl. Pri~e $1.50. 
V. Copper-Bearing Rocks of Lake Superior, by Roland D. Irving. 1883. 4°. xvi, 464 pp. 151. 

29 pl. Price $1.85. 
VI. Contributions to the Knowledge of the Older Mesozoic Flora of Virginia, by Wm. M. Fontaine. 

1883. 4°. xi, 144 pp. 54 1. 54 pl. Price $1.05. 
VII. Silver-Lead Deposits of Eureka, Nevada, by JosephS. Curtis. 1884. 4°. xiii, 200 pp. 16 pl. 

Price $1.20. 
VIII. Paleontology of the Eureka District, by Charles D: Walcott. 1884. 40, xiii, 298 pp. 24 1. 

24 pl. Price $1.10. 
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IX. Brachiopoda and Lamellibranchiata of the Raritan Clays and Greensand Marls of New Jersey, 
by Robert P. Whitfield. 1885. 4°. xx, 338 pp. 35 pl. Price $1.15. 

X. Dinocerata. A Monograph of an Extinct Order of Gigantic Mammals, by Othniel Charles Mara h. 
1885. 4°. XYiii, 243 pp. 56 l. 56 pl. Price $2.70. 

XI. Geolo~ical History of Lake Lahontan, a Quaternary Lake of Northwestern Nevada, by Israel 
Cook Russell. 1885. 4°. xiv, 28S pp. 46 pl. Price $1.75. 

XII. Geology and Mining Industry of L~,>adville, with atlas, by S. F. Emmons. 18S6. 40, xxix, 
770 pp. 45 pl. and atlas of 35 sheets folio. Price $8.40. 

The following are in press: 
XIII. Geology of the Quicksilver Deposits of the Pacific Slope, with atlas, by George F. Becker. 
XIV. The Fossil Fishes and Fossil Plants of the Triassic Rocks of New Jersey and the Connecticut 

Valley, by J. S. Newberry. 
The following are in preparation: 
I. The Precious Metals, by Clarence King. 
XV. Paleozoic Fishes of North America, by J. S. Newberry. 
XVI. Younger Mesozoic Flora of Virginia, by William M. Fontaine. 
XVII. Description of New Fossil Plants from the Dakota Group, by Leo Lesquereux. 
- Gasteropoda of the New Jersey Cretaceous and Eocene Marls, by R. P. Whitfield. 
-Geology of the Eureka Mining District, Nevada, with atlas, by Arnold Hague. 
-Lake Bonneville, by G. K. Gilbert. 
- Sauropoda, by Prof. 0. C. Marsh. 
- Stegosauria, by Prof. 0. C. Marsh. 
- Brontotheridre, by Prof. 0. C. Marsh. 
- The Penokee-Gogebic Iron-Bearing Series of North Wisconsin and Michigan, by Roland D. Irvini. 
-Report on the Denver Coal Basin, by S. F. Emmons. 
-Report on Silver Cliff and Ten-Mile Mining District, Colorado, by S. F. Emmons. 
-Flora of the Dakota Group, by J. S. Newberry. 
-The Glacial Lake Agassiz, by Warren Upham. 
- Geology of the Potomac Formation in Virginia, by W. M. Fontaine. 

BULLETINS. 

Each of the Bulletins contains but one paper and is complete in itself. They are, however, num· 
bered in a continuous series, and may be bound in volumes of convenient Rize. To facilitate this, 
each Bulletin has two paginations, one proper to itself and another which belongs to it as part of the 
volume. 

Of this series of Bulletins Nos. 1 to 45 are already published, viz : 
1. On Hypersthene-Andesite and on Triclinic Pyroxene in Augitic Rocks, by Whitman Cross, with a 

Geological Sketch of Buffalo Peaks, Colorado, by S. F. Emmone. 1SS3. 8°. 42 pp. 2 pl. Price 10 cents. 
2. Gold and Silver Conversion Tables, giving the coining values of troy ounces of fine metal, etc., by 

Albert Williams, jr. 1883. S0. S pp. Price 5 cents. , 
3. On theFossilFaunasofthe Upper Devonian, along the meridian of76° 30', from Tompkins County, 

New York, toBradforu County, Pennsylvania, by HenryS. Williams. 18S4. S0. 36 pp. Price 5 cents. 
4. On Mesozoic Fossils, by Charles A. White. 1884. S0. 36 pp. 9 pl. Price 5 cents. 
5. A Dictionary of Altitudes in thE.' United States, compiled by Henry Gannett. 18S4. so. 325 pp. 

Price 20 cents. 
6. Elevations in the Dominion of Canada, by J. W. Spencer. 1S84. S0 • 43 pp. Price 5 cents. 
7. Mapoteca Geologica Americana. A Catalogue of Geological Maps of America (North and South), 

1752-1S81, by Jules Marcou and John Belknap Marcou. 1884. 8°. 184 pp. Price 10 cents. 
S. On Secondary Enlargements of Mineral Fragments in Certain Rocks, by R. D. Irving and C. R. 

Van Rise. 1884. so. 56 pp. 6 pl. Price 10 cents. 
9. Report of work done in the Washington Laboratory during the fi10cal year 18S3-'84. F. W. Clarke, 

chief chemist; T. M. Chatard, assistant. 1884. 8°. 40 pp. Price 5 cents. 
10. On the Cambrian Faunas of North America. Preliminary Studies, by Charles D. Walcott. 1SS4. 

so. 74 pp. 10 pl. Price 5 cents. 
11. On the Quaternary and Recent Mollusca, of the Great Basin, with Descriptions of New Forms, by 

R. Ellsworth Call. Introduced by a Sketch of the Quaternary Lakes of the Great Basin, by G. K. Gil
bert. 1884. so. 66 pp. 6 pl. Price 5 cents. 

12. A Crystallographic Study of the Thinolite of Lake Lahontan, by Edward S. Dana. 18S4. so. 
34 pp. 3 pl. Price 5 cents. 

13. Boundaries of the United States and of the several States and Territories, by Henry Gannett. 
1885. so. 135 pp. Price 10 cents. 

14. The Electrical and Magnetic Properties of the Iron-Carburets, by Carl Barus and Vincen~ 
Strouhal. 1885. 8°. 238 pp. Price 15 cents. 

15. On the Mesozoic and Cenozoic Paleontology of California, by Charles A. White. 1885. so. 
33 pp. Price 5 cents. 
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16. On the Higher Devonian Faunas of Ontario County, New York, by John M. Clarlee. 1SS5. SO. 
86 pp. 3 pl. Price 5 cents. 

17. On the Development of Crystallization in the Igneous Rocks of Washoe, Nevada, by Arnold 
Hague and Joseph P. Iddings. 1885. so. 4<! pp. Price 5 cents. 

18. On Mal"ine Eocene, Fresh-water Miocene, and other Fossil Mollusca of Western North America, 
by Charles A. White. 1885. 8°. 26 pp. 3 pl. Price 5 cents. 

19. Notes on the Stratigraphy of California, by George F. Becker. 1885. 8°. 28 pp. Price 5 cents. 
20. Contributions to the ~ineralogy of the Rocky Mountains, by Whitman Cross and W. F. Hille· 

brand. 1885. 8°. 114 pp. 1 pl. Price 10 cents. 
21. The Lignites of the Great Sioux Reservation, by Bailey Willis. 1885. so. 16 pp. 5 pl. Price 

5 cents. 
22. On New Cretaceous Fossils from California, by Charles A. White. 1885. 8°. 25 pp. 5 pl. Price 

5 cents. 
23. Observation~ on th~ Junction between the Eastern Sandstone and the Keweenaw Series on 

Keweenaw !,>oint, Lake Superior, by R. D. Irving and T. C. Chamberlin. 1885. S0 • 124 pp. 17 pl. 
Price 15 cent~:~. 

24. List of Marine Mollusca, comprising the Quaternary fossils and recent forms from American 
Localities between Cape Hatteras and Cape Roque, including the Bermudas, by William H. Dall. 1885. 
so. 336 pp. Price 25 cents. 

25. The Present Technical Condition of the Steel Industry of the United States, by Phineas Barnes. 
1885. ~o. 85 pp. Price 10 cents. 

26. Copper Smelting, by Henry M. Howe. 1885. 8°. 107 pp. Price 10 cents. 
27. Report of work done in the Division of Chemistry and Physics, mainly during the fiscal year 

1884-'85. 1886. 8°. 80 pp. Price 10 cents. 
28. The Gabbros and Associated Hornblende Rocks occurring in the :Neighborhood of Baltimore, Md., 

by George H. W1lliams. 1886. 8°. 78 pp. 4 pl. Price10 cents. 
29. On the Fresh-water Invertebrates of the North American Jurassic, by Charles A. White. 1886. 

so. 41 pp. 4 pl. Price 5 cents. 
30. Second Contribution to the Studies on the Cambrian Faunas of North America, by Charles D. 

Walcott. 1886. 8°. 369 pp. 33 pl. Price 25 cents. 
31. A Systematic Review of our Present Knowledge of Fossil Insects, including Myriapods and 

Arachnids, by Samuel H. Scudder. 1886. so. 128 pp. Price 15 cents. 
32. Lists and Analyses of the Mineral Springs of the United States; a. Preliminary Study, by Albert 

C. Peale. 1886. H0 • 235 pp. Price 20 cents. 
33. Notes on the Geology of Northern California, by Joseph S. Diller. 1886. S0 • 23 pp. Price 5 cenUI. 
34. On the relation of the Laramie Molluscan Fauna to that of the succeeding Fresh-water Eocene 

and other ~oups. by Charles A. White. 1S86. so. 54 pp. 5 pl. Price 10 cents. 
35. The Physical Properties of the Iron-Carburets, by Carl Barns and Vincent Stronhal. 1886. SO. 

2 pp. Price 10 ctmts. 
36. Subsidence of Fine Solid Particles in Liquids, by Carl Barns. 1887. 8°. 58 pp. Price 10 cents. 
37. Types of the Laramie Flora, by Lester F. Ward. 1S87. 8°. 354 pp. 57 pl. Price 25 cents. 
38. Perirlotite of Elliott County, Kentucky, by Joseph S. Diller. 1887. so. 31 pp. 1 pl. Price 5 

cents. 
39. The Upper Beaches and Deltas of the Glacial Lake Agassiz, by Warren Upham. 18S7. 8°. 84 

pp. 1 pl. Price 10 cents. 
40. Changes in River Courses in Washington Territory due to Glaciation, by Bailey Willis. 18S6. so. 

10 pp. 4 pl. Pnce 5 cents. 
41. Fossil Faunas of the Upper Devonian-the Genesee Section, New York, by HenryS. Wi.J.J.ia.ms. 

1886. go, 121 pp. 4 pl. Price 15 cents. 
<!2. Report of work done in the Division of Chemistry and Physics, mainly during the fiscal year 

1885-'86. F. W. Clarke, chief chemist. 1887. 8°. 152 pp. 1 pl. Price 15 cents. 
43. On the Ter·tiary and Cretaceous Strata of the Tuscaloosa, Tombigbee, and Alabama Rivers, by 

Eugene A.. Rmith and Lawrence C. Johnson. 1887. 8°. 1S9 pp. 21 pl. Price 15 cents. 
44. Bibliography of North American Geology for 1886, by Nelson H. Darton. 1887. 8°. 35 pp. 

Price 5 cents. 
45. Present Condition of Knowledge of the Geology of Texas, by Robert T. HilL 1887. so. 84 pp. 

Price 10 cents. 
Numbers 1 to 6 of t.he Bulletins form Volume I; Numbers 7 to14, Volume II; Numbers15to23, Vol

ume III; Numhers 24 to 30, Volume IV; Numbers 31 to 36, Volume V; Numbers 37 to 41, Volume VI; 
Numbers 42 to 46, Volume VII. 

The following are in press: 
46. The Nature and Origin of Deposits of Phosphate of Lime, by R. A. F. Penrose, jr. 
47 . .Analyses of Waters of Yellowstone National Park, by F. A. Gooch and J. E. Whitfield. 
48. On the Form and Position of the Sea Level, by R. S. Woodward. 
49. On the Latitude and Longitude of Points iu Missouri, Kansas, and New Mexico, by R. S. Wool!· 

ward. 
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50. Invertebrate Fossils from California, Oregon, Washington Territory, and Alaska, by C. A. 
White. 

51. On the Subaerial Decay of Rocks and the Origin of the Red Color of Certain Formations, by 
Israel C. Russell. 

52. Geology of the Island of Nantucket, by N. S. Shaler. 

In preparation: 

-Notes on the Geology of Southwestern Kansas, by Robert Hay. 
- On the Glacial Boundary, by G. F. Wright. 
- The Gabbros and Associated Rocks in Delaware, by F. D. Chester. 
-Fossil Wootls and Lignites of the Potomac Formation, by F. H. Knowlton. 
- Mineralogy of the Pacific Coast, by W. H. Mel ville and Waldemar Lindgren. 
- Report of Work Done in the Division of Chemistry and Physics, mainly during the fiscal year 

1886-'87. . 
- A Report on the Thermo-Electrical Measurement and High Temperatures, by Carl Barns. 
- The Greenstone Schist Areas of the Menominee and Marquette Regions of Michigan, by George 

H. Williams; with an Introduction by R. D. Irvin~. 
-Bibliography of the Paleozoic Crustacea, by A. W. Vogdes. 

STATISTICAL PAPERS. 

A fourth series of publications, having special reference to the mineral resources of the United 
States, has been undertaken. 

Of that series the following have been published: 

Mineral Resources of the United States [1882], by Albert Williams, jr. 1883. so. xvii, 813 pp. Price 
50 cents. 

Mineral Resources of the United States, 1883 and 1884, by Albert Williams, jr. 1885. go, xiv, 1016 
pp. Price 60 cents. 

Mineral Resources of the United States, 1885. Division of Mining Statistics and Technology. 1886. 
so. vii, 576 pp. Price 40 cents. 

Mineral Resources of the United States, 1886, by David T. Day. 1887. S0 • viii, S13 pp. Price 50 
cents. 

Mineral Resources of the United States, 1887, by David T. Day. 1888. so. Price- cents. 

In preparation: 
Mmeral Resources of the United States, 1888, by David T. Day. 1889. so, 

The money received from the s:1le of these publications is deposited in the Treasury, and the Secre
tary of that Department declines to receive bank checks, drafts, or postage stamps. All remittances, 
therefore, must be by POSTAL NOTE or MONEY oRDER, made payable to the Librarian of the U.S. Geo
logical Survey, or in CURRENCY, for the exact amount; and all correspondence relating to the publica
tions of the Survey should be addressed 

W ABHHWTON, D. C., November 1, 1888. 

TO THE DIRECTOR OF 'l'HE 
UNITED STATES GEOLOGICAL SURVEY, 

WASHINGTON, D. 0. 



NOTICE. 

This volume, ''Mineral Resources of the United States, 1887 ," is the 
fifth of a series which began in 1882. Its price is 50 cents. In order

, ing the different volumes of this series care should be taken to desig-
nate them as: 

1. Mineral Resources of the United States, 1882. Price 50 cents. 
2. Mineral Resources of the United States, 1883-'84. Price 60 cents. 
3. Mineral Resources of the United States, 1885. Price 40 cents. 
4. Mineral Resources of the United States, 1886. Price 50 cents. 
5. Mineral Resources of the United States, 1887. Price 50 cents. 
Remittances should be made by postal note (not stamps), and should 

be addressed to the Director United States Geological Survey, Wash
ington, D. C. 

Corrections, additions, or notice of important omissions, reports and 
maps of mines and mining districts, pamphlets on metallurgical pro
cesses, brief notes on new mineral localities, etc., will be highly appre
ciated, and should be addressed to David T. Day, U.S. Geological 
Survey, Washington, D. C. Duplicate copies of such reports, etc., are 
especially desired for extending the fine set of mining pamphlets in the 
library of the Survey, and will be thankfully acknowledged if sent to 
the 

DIRECTOR UNITED STATES GEOLOGICAL SURVEY, 

Washington, D. 0. 
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LETTER OF TRANSMITTAL. 

UNITED STATES GEOLOGICAL SURVEY, 

DIVISION OF MINING STATISTICS AND TECHNOLOGY, 

Washington, D. 0., September 10, 1888. 
SIR: I have the honor to transmit herewith the fifth volume of the 

series entitled ''Mineral Resources of the United States." The present 
volume contains a summary statement of the mineral substances pro
duced in the calendar year 1887, and chapters showing the features of 
the principal mining industries during that period. In accordance with 
your instructions it is proposed to issue a similar report early in 1889, 
extending the statistics to December 31, 1888. 

Very respectfully, your obedient servant, 
D.A. VID T. DAY, 

Geologist in Charge. 
Bon. J. W. POWELL, 

Director United States Geologioal Survey, 
w 
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INTRODUCTION. 

This volume is the fifth of the series" Mineral Resources of the United 
States." It extends the information contained in the previous volumes 
to include the calendar year 1887. The statistical tables have been 
brought forward, but with this exception only such information as is 
supplementary to the previous volumes should be looked for. Repeti
tion of descrip.tive matter has been avoided wherever possible, there
fore all the volumes should be consulted for complete information on 
any subject. 

/Uniformity of arrangement in all the volumes has been observed as 
nearly as consistent with the object of showing the changes constantly 
occurring in the mineral industries. Where a supplementary report 
was not necessary some subjects have been dropped from the list, while 
others have been dwelt upon at greater length. The methods of col
lecting the statistics and the units of quantity adopted are defined in 
the previous volumes. The units are those in common trade use for the 
particular substances treated, and are further explained in connection 
with each chapter. In cases of marked variance in trade usage, the 
terms least liable to confusion have been adopted; for example, the ton 
of 2,240 pounds is, in this report, called the "long" ton, and that of 
2,000 pounds the ~'short" ton, the terms "gross" ton and '' net" ton, 
although in common usage, being sometimes misleading; for instance, 
where a gross ton of ore may be taken to mean a ton (of perhaps only 
2,000 pounds) including moisture and where net ton might be under
stood as referring to the weight after deducting the tare of package, etc . 

.Acknowledgments.-The names of contributors of special articles usu
ally appear in connection with the subjects treated. In so far as possi
ble the chief source~ of information are noted in connection with each 
subject, although it is not possible to mention the many items which 
have been furnished by agents in the Pacific coast and Rocky Mountain 
divisions, or to give in detail the proper credit to the correspondents, 
now many thousands, who have given much valuable time and cheerful 
co-operation in preparing answers to the heavy demands upon their time 
and patience. The statistics of imports and exports are, as usual, taken 
from the reports of the Bureau of Statistics of the Treasury Department. 

Publication.-In advance of the publication of the completed volume 
the principal statistics concerning the more important substances have 
been given prompt publication in special bulletins, and grateful ac
knowledgment is due to the active co-operation in this effort given by 
the daily and technical press. 

VII 
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MINERAL RESOURCES OF THE UNITED STATES. 
CALENDAR YEAR 1887. 

DAVID T. DAY, 

Chief of Division of Mining Statistics and Technology. 

SUMMARY, 1887. 

METALS. 

Iron.-The principal statistics for 1887 were: Domestic iron ore con
sumed, about 11,300,000 long tons ; value at mines, $33,900,000. This 
is an iitcrease over 1886 of 1,300,000 tons in quantity and $5,900,000 in 
value. Imported iron ore consumed, 1,194,301long tons ; total iron ore 
consumed in 1887, about 12,494,301 long tons, or 1,454,868 tons more 
than in 1886. Pig iron made, 6,417,148 long tons; value at furnace, 
$121,925,800. This is an increase over 1886 of 733,819 tons in quantity 
and $26,730,040 in value. Steel of all kinds produced, 3,339,071long 
tons, an increase of 776,569 tons over 1886 ; value at works, $103,811,-
000. Total spot value of all iron and steel in the first stage of manu
facture, excluding all duplications, $171,103,000, an increase of $28,-
603,000, as compared with.1886. Limestone, used as flux in the manu
facture of pig iron in 1887, about 5,377,000 long tons; value at quarry, 
about $3,226,200. 

Gold and silver.-Th~ total value of gold produced in 1887 was 
$33,100,000, a decrease of $1,900,000 from 1886. Silver increased from 
$51,000,000 in 1886, to $53,441,300 (coining \alue) in 1887. 

Oopper.-Total production 184,670,524 pounds, of which 3, 750,000 
pounds were made from imported pyrites. The total value was $21,-
052,440, at an average of 11.4 cents per pound. The estimated total con
sumption of copper in the United States increased by about 14 per 
cent. 

Lead.-The production of lead was 160,700 short tons, valued at 
$14,463,000 at $90 per short ton. The heavy increase of'' desilverized" 
lead from 114,829 short tons in 1886 to 135,552 in 1887 was probably 
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2 MINERAL RESOURCES. 

due to the importation of Mexican lead -silver ores. The large product 
of non-argentiferous lead, 25,148 short tons, is due chiefly to the de
velopment of the Saint Joe district in Missouri. The production of 
white lead, aud the several oxides, from pig Jead increased to a total of 
about 75,000 short tons. 

Zinc.-The producers' returns show an increase from 42,641 short 
tons in 1886 to 50,340 in 1887. The price increased to 4i cents per pound, 
making the total value in 1887, $4,782,300. The production of zinc 
oxide was practically steady at 18,000 short tons, valued at $1,440,000. 

Q~dcksilver.-Production and value increased from 29,981 :flasks, 
valued at $1,060,000, to 33,825 flasks, valued at $1,429,000. Except 65 
:flasks from Oregon the total supply came from California. The price 
in 1887 varied from $36.50 to $48 per :flask in San Francisco. 

Nickel.-The supply includes 183,125 pounds of metallic nickel, valued 
at $117,200 ; 10,846 pounds of ·metallic nickel contained in matte, and 
11,595 pounds contained in nickel ammonium sulphate. Total value, 
$133,200. 

Cobalt oxide.-The product includes 5, 769 pounds of cobalt oxide for 
potters' use, and 12,571 pounds of oxide in matte exported to Europe. 
Total value, $18,77 4. 

Ohromium.-Shipments from California increased to 3,000 long tons 
on account of better freight facilities by rail to the Eastern States. 
The total value in San Francisco was $40,000. 

Manganese.-The total production of manganese ore in the year end
ing December 31, 1887, was 34,524 long tons, valued at $333,844. The 
production of manganiferous iron ore was 211,751 tons, valued at about 
$600,000. The production of argentiferous manganese ores was 60,000 
tous, valued, chiefly for its silver, at about $600,000. 

A.ntimony.-The production, all in California, was 75 tons, valued at 
$15,500. This is an increase from 35 tons in 1886, valued at $7,000. 

A.luminum.-The produc~ion of aluminum bronze containing 10 per 
cent. of aluminum increased to 144,764 pounds in 1887, valued at $57,905. 
Other alloys, principally of iron and aluminum, amounted to 42,617 
pounds, worth $17,000. 

Platinu.m.-Considerable search by dealers produced 448 ounces of 
crude platinum, valued at $1,838. Part of this came from British Co
lumbia. 

FUELS. 

Ooal.-The total production of all kinds of commercial coal in 1887 
was 124,015,255 short tons (increase over 1886, 16,333,046 tons), valued 
at the mines at $173,595,996 (increase, $26,483,241). This may be 
divided into Pennsylvania anthracite, 39,506,255 short tons (increase, 
2,809~ 780 short tons), or 35,273,442 long tons (increase, 2,508,732 :Long 
tons), valued at $79,365,244 (increase, $7,807,118); all other coals, in
cluding bituminous, brown coal, lignite, small lots of anthracite pro-
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duced in Colorado and Arkansas, and 6,000 tons of graphitic coal 
mined in Rhode Island, amounting in the aggregate to 84,509,000 short 
tons (increase, 13,523,266 tons), valued at $94,230,752 (increase, $18,-
676,123). 

The colliery consumption at the individual mines varies from nothing 
to 8 per cent. of the total output of the mines, being greatest at special 
Pennsylvania anthracite mines and lowest at those bituminous mines 
where the coal bed 1ies nearly horizontal and where no steam-power or 
ventilating furnaces are used. The averages for the different States 
vary from 2.1 to 6t per cent., the minimum average being in the Penn
sylvania bituminous and the maximum average in the Pennsylvania 
anthracite region. 

The total output of the mines, including colliery consumption, was: 
Pennsylvania anthracite, 37,578,747 long tons (increase over 1886 
2, 725,670 long tons), or 42,088,197 short tons (increase, 3,052, 751 short 
tons); all other coals, 87,887,360 short tons (increase, 14,179,403 tons); 
making the total output of all coals from mines in the United States, 
exclusive of slack coal thrown on the dumps, 129,975,557 short tons (in
crease, 17,232,154 tons), valued as follows·: Anthracite, $84,552,181 (in
crease, $8,433,061); bituminous, $98,004,656 (increase, $19,523,600); to
tal value, $182,556,837 (increase, $27,956,661). The above figures show 
a notable increase in 1887 over 1886 in the aggregate output and value 
of both anthracite and bituminous coal. 

Ooke.-The total production of coke in the United States for the 
year ending Decem l>er 31, 1887, was 7,857,487 short tons, and was valued 
at $15,723,574. This is the greatest product ever reached in the United 
States, being 1,022,419 tons greater than in 1886. 

Petroleum.-Total production, 28,249,597 barrels of 42 gallons each. 
The total value, at an average of 66i cents, was $18,856,606. The in
crease over 1886 was very slight, only 139,482 barrels. There was a 
decrease of 4~ cents per barrel in the average price. 

Natural gas.-The production of natural gas in the United States in 
1887 was equivalent to 9,867,000 short tons of coal displaced. The value 
of the coal displaced by natural gas (which is the measure of the value 
of the gas) was $15,838,500. In 1886 the corresponding quantity was 
6,353,000 tons, worth $9,84 7 ,150. 

STRUCTURAL 1\IATERIALS. 

Building stone.-Direct returns from producers show a total value of 
$25,000,000. This marked increase shows that the statement for 1886 
was too small. 

Brick and tile.-Value, $47,000,000. This represents an increase of 
about 13 per cent. in the production of brick and a dee1·ease in tile, ow
ing to the drought in 1887 in Indiana and Ohio. Pric~s were slightly 
lower. 
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Lime.-The production is estimated at 46,750,000 barrels, with an aver
age value of 50 cents per barrel. 

Cement.-The production of cement from natural rock was 6,692,744 
barrels, valued at 772- cents per barrel, making $5,186,877 as the value 
of the year's product. 

ABRASIVE MATERIALS. 

Buhr-stones.-The value of the total product is estimated at $200,000. 
Grindstones.-In Ohio and Michigan 37,400 tons were produced, 

valued at $224,400. 
Corundum.-Total production from North Carolina and Georgia 600 

short tons, with a spot value of $108,000. 
Novaculite.-Production 1,200,000 pounds, valued in the rough state 

at $16,000. 
Infusorial earth.-Maryland produced 3,000 short tons, worth $15,000. 

A small quantity waH produced in Nevada and in New Mexico. 

MISCELLANEOUS. 

Precious stones.-The value of American gems in the rough state 
amounted to $88,600, besides gold quartz for specimens and gems, 
valued at $75,000. 

Phosphate rock.-Sonth Carolina phosphate rock, 480,558 long tons, 
valued at $1,836,818; an increase of 50,009 tons, but a decrease of 
$36,118 in value, due to greater competition, reducing the price to 
$3.75 per ton for land and $4 for river rock. 

Marls.-In New Jersey the production is estimated at 600,000 tons, 
worth about $300,000. While the New Jersey marl is yielding slowly 
to commercial fertilizers, the Virginia mads, as well as those in North 
and South Carolina, Georgia, Mississippi, and Florida, are finding in
creased local use. 

SaZt.-Production in 1887, 7,831,962 barrels (of 280 pounds), value 
$4,093,846. The annual production has increased each year since 1883, 
but the total value has declined, being less in 1887 than _in 1884, although 
only 6,514,937 barrels were made in that year. 

Bromine.-Stocks accumulated in 1886 and reduced the output of 
1887 to 199,087 pounds, valued at $61,717. The price was· held at 31 
cents per pound. 

Borax.-Production, 11,000,000 pounds, all from California and N e
vada. Total value, $550,000, at 5 cents per pound for the average 
grade. ·The price was rising at the close of 1887. 

Sulphur.-Production about 3,000 tons from Utah, worth $100,000. 
Litigation checked the use of an increased plan_t. The imports of Sicil
ian sulphur, with small shipments from Japan, were 96,882 long tons, 
valued at $1,688,360. 

Pyrites.-Production 52,500 long tons, valued at $210,000, at $4 per 
ton at the mines. 
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Barytes.-The production increased to 15,000 long tons of crude 
barytes, valued at $75,000 at the mines. 

Gypsum.-The condition of the industry is practically unchanged. 
The estimated total product was 95,000 short tons of crude gypsum, 
valued at $425,000. In addition, there were imported.162,154 long tons 
of crude gypsum, chiefly from Nova Scotia. 

Mica.-The production increased to 70,500 pounds, valued at $142,250. 
The increase was chiefly in North Carolina. New Hampshire, Massa
chusetts, and Virginia also produced mica. No shipments were re
pol'ted from the Black Hills or New Mexico. The use of mica waste is 
increasing; 2,000 tons, worth $15,000, were ground in 1887. 

Feldspar.-The amount consumed, principally by potters, was 10,200 
long tons, valued at $56,100 before grinding. This includes freight to 
the principal markets, Trenton or New York. The consumption in 
1886 was about 5,000 tons less than the production returned by quarry
men. 

Flint.-For pottery 19,800 tons were used. Including the use for 
sand-paper and in glass manufacture, the total consumption was about 
32,000 tons, worth, unground, $185,000. 

Potters' clay.-The consumption of kaolin and ball clay by potters 
aggregated 28,000 tons, valued at $200,000. In addition, the potters 
used 15,000 tons of fire-clay, worth $.50,000. 

Asbestus.-The total product hardly exceeded 150 tons, worth $4,500. 
In addition, several hundred tons of fibrous actinolite were used for 
weighting paper. 

Mineral paints.-Including ocher, metallic paints, and small quanti
ties of umber and sienna, the production amounted to 20,000 long tons, 
selling for $310,000 at the mines. 

Graphite.-The production at Ticonderoga is reported unchanged. 
Small lots ranging from graphitic clay to pure graphite were produced 
in North Carolina. Total production, 416,000 pounds, worth $34,000. 
This does not include 500 tons of impure graphite mined in Rhode 
Island for foundry facings. 

Fluorspar.-The production remained constant at 5,000 tons in In
diana. The total value was $20,000. 

Mineral waters.-The product which was sold amounted to 8,259,609 
gallons, worth $1,261,473. 

Totals.-The following tabular statement §'hows an aggregate value 
of $538,056,345 for the year. This is the largest total ever reached by 
the mineral industries of any country. It is nearly $73,000,000 more 
than the product of the United States in 1886 and considerably more 
than $100,000,000 in excess of the year 1885. Of many items which 
have contributed to this result it will be noted that all the metals in
creased in quantity, except gold and the minor metal, nickel, and nearly 
all increased in price. The significance of this is seen in the increased 
production of the fuels necessary for reducing these metals and prepar-



6 MINERAL RESOURCES. 

ing them for use. All of these fuels, including natural gas, show a 
marked increase. The increased value of building stone is princip~lly 
due to a more careful canvass of this industry than has been possible 
in previous years. It is not probable that the great total recorded for 
1887 will be equaled ~n the present year, 1888. 

Metallic p1·oducts of the United States in 1887. 

Quantity. Value. 

---------- -------------------------

Pig iron, spot value .••••..•••.••••••..••.•....•••••••••••.•.... long tons . . 6, 417, 148 $121, 925, 800 

Silver, coining value ........................ ··········r····-troy ounces .. 
Gold, coining value ................................................. do ... . 
Copper, value at New York City .........••••..•.••.•••••.....•.. pounds .. 

41,269,240 
1, 596,500 

184, 670, 524 
Lead, value at New York City ...... .. ........................ short tons.. 160, 700 
Zinc, value at New York City ...................................... do.... 50,340 
Quicksilver, value at San Francisco ............................... flasks.. 33,825 

Nickel, value at Philadelphia .................................... pounds.. 205,556 
.Aluminum contained in alloys ......................................................... . 
.Antimony, value at San Francisco ............................ short tons. . 75 
Platinum, value (crude) at New York City .•••••.•••.....•.. troy ounces.. 448 

53,441,300 
33,100,000 
21, 052, 440 

14,463, 000 
4, 782,300 
1, 429,000 

133,200 
74,905 

15,500 
1, 838 

Total.. . • • • . • • . . • . • . . . . . . • • . .. . . • • . • • • • • • • . . • • • • • . . . . . . • • • . . . • . • . . • • . . . . . . . . . . .. . . . $250, 419, 283 

Non-metallic mineral products of the United States in 1887 (spot values) . . 

Quantity. Value. 

- ---- - ---------------------------1--- ----------
Bituminous coal. ................................................. long tons.. 78,470,857 
Pennsylvania anthracite ............................................... do.... 37,578,747 
Building stone ........................................................................... . 
Lime ................................................................ barrels. . 46, 750, 000 
Petroleum ............................................................. do.... 28,249,597 
Natural gas .............................................................................. . 
Cement ............................................................. barrels.. 6, 602, 744 
Salt .................................................................... do.... 7, 831,962 
Limestone for iron flux ........................................... long tons . . 
South Carolina phosphate rock ........................................ do ... . 
Zinc-white ....................................................... short tons .. 

Mineral waters ................................................ gallons sold . . 
Borax .............................................................. pounds .. 
Gypsum ......................................................... short tons .. 
Manganese ore .................................................. . long tons .. · 
Mineral paints . ........................................................ do ... . 
New .rersey marls ............................................... short tons .. 
Pyrites ............................ : ............................. . long tons .. 
Flint .................................................................. do ... . 
Mica ............................................................... pounds . . 
Corundum ....................................................... short tons .. 
Sulphur ............................................................... do ... . 

5, 377, 000 
480,558 
18,000 

8, 259,609 
11,000, (JOO 

95,000 

34,524 
20,000 

600,000 
52, 500 
32,000 
70, 500 

600 
3, 000 

Precious stones ...... . . • . .. . .. . . . .. . . .. . . .. .. .. . .. . . . .. . . .. .. . . . . . . . . . . . .. . .. . ........... . 

Crude barytes ....... · ............................................. long tons.. 15,000 
Gold quartz, souvenirs, jewelry, etc ...................................................... .. 
Bromine ............................................................ pounds. . 199,087 

Feldspar .......................................................... long tons.. 10, 200 

Chrome iron ore ..................................... --·-·· ............ do.... 3, 000 

$98, 004, 656 
84, 552,181 
25,000,000 
23,375,000 
18,856,606 
15,838, 500 

5, 186, 877 
4, 093, 846 
3, 226,200 
1, 836, 818 
1, 440,000 

1, 261, 473 
550, oo6 
425,000 
333, 844 
310,000 
300,000 
210,000 
185,000 
142,250 
108, 000 
100, 000 
88,600 
75,000 
7ii, 000 
61,717 

56, 100 
40, 000 
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Non-metallic mineral products of the United States in 1887 (!pot values)-Continued. 

Graphite .•••••..••••.•••••••••••••••••••••••••••••••••••.••.••••••. pounds .. 
Fluorspar .••••••••••••••••••••••••.•••••.•••••••••••••••••••••••• short tons .. 
Slate, ground as pigment .•••••••••••••••••••••••••••••••.••.••••• long tons .. 
Cobalt oxide ......................................................... pounds .. 
Novaculite ............................................................. do ... . 
.Asphaltum .•••••.•••••.•••••.••••••••••••••.•••••••••••••••••••• short tons .. 
.Asbestus .............................................................. do ... . 
Rutile .•••••.•••••••••••.•••••.•••••.••••••••••••••••••••••••••••••. pounds .. 

Quantity. 

416,000 
5, 000 
2,000 

18,340 
1,200, 000 

4, 000 
150 

1, 000 

Value. 

$34,000 
20,000 
20,000 
18,774 
16,000 
16,000 

4, 500 
3, 000 

Total .•••••••••.•••••••••.•.••••••••••••••••• .' •••••••••••.•...•..•..••. -.. -•• -.-. -.. -. -.. -.-.
1
-$2-8-5,-8-64-,-94-2 

Resume of the values of the metallic and non-metallic mineral substances produced in the 
United States in 1887. 

Metals................................................................................... $250,419,283 
Mineral substances named in the foregoing table~....................................... 285, 864, 942 

Estimated value of mineral products unspecified ••••••...•••••••••••••••.•••••.•••••..•. 
536, 284, 225 

6, 000, 000 

Grand total •••••• , •••••••••••••••••••• , ......................... , • • • • • • • • • • • • • • • • • • $542, 284, 225 
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Summary of the mineral products of the United 

1882. 1883. 

Products. 

Quantity. Value. Quantity. Value. 

1----------------------------------l--------l·---------l-----·--- - ------
METALLIC. 

1 Pig iron, spot value ................. long tons .. 4, 623,323 $106, 336, 429 4, 595,510 $91, 910, 200 
2 Silver, coining value ............. troy ounces .. 36, 197,695 46,800,000 35,733,622 46,200, 000 
3 Gold, coining value . ..................... do . ... 1, 572, 189 32, 500, 000 1, 451,249 30,000, 000 
4 CopEer, value at New York City ...... pounds .. 91, 646,232 16,038, 091 117, 151, 795 18, 064, 807 
5 Lea , value a t New York City . .. , .. short tons .. 132, 890 12, 624,550 143,957 12,322,719 
6 Zinc, value at New York City .. .,... ....... do . ... 33,765 3, 646,620 36,872 3, 311, 106 
7 Quicksilver, value at San Francisco .... flasks .. 52,732 1, 487,042 46,725 1, 253, 632 
8 Nickel, value at Philadelphia ......... pounds .. 281,616 309, 777 58,800 52,920 
9 Aluminum, value at Philadelphia. troy ounces .. ...................... .......................... 1, 000 875 

10 Antimony, value at San Francisco.short tons .. 60 12,000 60 12, 000 
11 Platinum, value (crude) at N ewYork City, troy 

ounces ....................................... 200 600 200 600 
----- --------- -------------

Total value metallic products. . . • • • . . • • . • . . . . . . . . . . . • . 219, 755, 109 ..•......... 203, 128, 859 
. ===== -==========- ======= =====-= 

NON-METALLIC (SPOT VALUES). 

12 Bituminous coal ...........•........ long tons.. 60, 86l, 190 76, 076, 487 
13 Pennsylvania anthracite ................ do .... 31,358,264 70, 556,094 
14 Building stone................................. . .. . .. .. .. .. 21,000,000 
15 Lime ................................. barrels.. 31, 000, 000 21, 700, 000 
16 Petroleum ............................... do.... 30, 053, 500 23, 704, 698 

i~ ~:!~~;-~~~~::: ::::::::::::::::::: ::::b~~~~i~:: · · 3,2so: ooo · 3, ~~~: ~~~ 
19 Salt ..................................... do .... 6,412,373 4,340,140 
20 Limestone for iron flux ............ long tons.. 3, 850, 000 2, 310, 000 
21 South Carolina phosphate rock . ......... do.... 332, 077 1, 992, 462 
22 Zinc-white ........................ short tons.. 10, 000 700, 000 
23 Mineral waters .................. gallons sold.. . . .. .. .. .. .. . ........... . 
24 Borax ............••••••.............. pounds.. 4, 236, 291 338, 903 
25 Gypsum ........................... short tons ........ . ..... . .......... . 
26 Manganese ore ..................... long tons.. 3, 500 52,500 
27 Mineral paints ........................... do .. . '7, 000 105, 000 
28 New Jersey marls ................. shcrt tons.. 1, 080,000 540,000 
29 Pyrites ...........•...•............. long tons.. 12, 000 72, 000 
30 Flint .................................... do .. . 25, 000 100, 000 
31 Mica ..............••.•..........•.... pounds. . 100, 000 250, 000 
32 Corundum ......................... short tons.. 500 80,000 
33 Sulphur ................................. do.... 600 21,000 
34 Precious stones. .. . .. .. . . .. . .. . .. .. . .. .. .. .. . .. .. .. .. .. .. . . 75, 000 
35 Gold-quartz souvenirs,jewelry, etc . . . . . . . . . . . . . . . . . . . . . . . . 75,000 
36 Crudebarytes ...................... longtons .. , 20,000 80,000 
37 Bromine .............................. pounds.. 250, 000 75, 000 1 
38 Feldspar .......................... .long tons.. 14, 000 70, 000 , 
39 Chrome iron ore ........................ . do.... 2, 500 50, 000 '1 

40 Graphite ............................ . pounds.. 425, 000 34, 000 
41 Fluorspar ......................... short tons.. 4, 000 20, 000 ,. 
42 Slate ground as a pigment ..•..... _ .long tons.. 2, 000 24, 000 
43 Cobalt oxide ......................... pounds.. 11,653 32,046 
44 Novaculite .•.••......•••..••............ do. . . . . . . . . . . . . . . . . ........ . ...................... . ... . 

68, 531,500 82,237,800 
34,336,469 77, 257, 055 

· ········-· · 20,000,000 
32,000,000 19,200,000 
23,400, 229 25, 740, 252 
........ . ..... . 475, 000 

4, 190, 000 4, 293,500 
6, 192, 231 4, 211,042 
3, 814, 273 1, 907, 136 

378,380 2, 270, 280 
12, 000 840, 000 

7, 529,423 1, 119, 603 
6, 500, 000 585, 000 

-·--------- - . ............... 
8, 000 120, 000 
7, 000 84, 000 

972,000 486,000 
25,000 137,500 
25,000 100, 000 

114, 000 285,000 
550 100,000 

1, 000 27, 000 
·------··--· 74,050 
.................... . 115, 000 

27, 000 108,000 
301,100 72,264 
14,100 71,112 

3, 000 60,000 
575,000 46, 000 

4, 000 20,000 
2, 001) 24,000 
1, 096 2, 795 

45 Asphaltum ..................... _ .. short tons.. 3, 000 10, 500 3, 000 10, 500 
46 As best us ................................ do.... 1, 200 36, 000 1, 000 30, 000 
47 Rutile ................................ pounds.. 500 1, 800 550 2, 000 

Total value non-metallic mineral products . . . . . . . . . . . . 228, 410, 380 ..•......... 242, 111, 889 
Total value metallic products ... . ..................... 219, 755, 109 ............ 203,128, 859 
Estimated value of mineral products un-

specified . • • • • • . . . . . . . . . . . . . • • • . . . . . . . . . . . . . . . . . . • • • . 8, 000, 000 . . . • . . . . . . . . 8, 000, 000 

Grand total ................................ ~........ .. 456, 165, 489 ............ 453, 2!0, 7 48 
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States, calendar years 1882 to 1887 incl1tsive. 

1884. 1885. I 1886. 
1887. 

Quantity. Value. Quantity. Value. Quantity. Value. Quantity. Value. 

-------------

4, 097,868 $73, 761, 62t 4, 0!4, 525 $64, 712, 400 5, 683,329 $95, 195, '760 6, 417,148 $121, 925, 800 1 
37,744, 60:i 48,800,000 39,910,279 51, 600, 000 39,445,312 51, 000, 000 41, 269, 240 53,441,300 2 
1,489, 949 30,800,000 1, 538, 376 31, 801,000 1, 881,250 35, 000,000 1, 596, 500 33,100, 000 3 

147,805,407 18,106,162 170, 962, 607 18,292,999 161, 235,381 16,527,651 184, 670, 524 21,052,440 4 
139,897 10,537,042 129, 412 10,469,431 135; 629 12, 667, 749 160,700 14,463,000 5 
38,544 3, 422,707 40,688 3, 539,856 42,641 3, 752, 408 50,340 4, 782,300 6 
31,913 936,327 32,073 979,189 29,981 1, OGO, 000 33,825 1, 429,000 7 
64,550 48,412 277,904 191,753 214,992 127,157 205,556 133,200 8 
1,800 1, 350 3,400 2, 550 . ................. 27,000 . .................... 74,905 9 

60 12,000 50 10,000 35 7, 000 75 15,500 10 

150 450 250 187 50 100 448 1, 838 11 
-------- ·---- -----
................. 186, 426, 074 ................... 181, 599, 365 . ..................... 215, 364, 825 ................... 250, 419, 283 
=-======- ====-=== ===-== ===-======= ========== ====== ======= ========== 

73,730,539 77, 417, 066 6<l, 840,668 82,347,648 65, 810,676 78,481,056 78,470,857 98,004,656 12 
33,175, 756 66,351,512 34,228,548 76,671,948 34,853,077 76, 119, 120 . 37, 578, 747 84,552,181 13 

....... ........... 19,000, 000 .......... ......... 19, 000, 000 . ..... ... .... - - · 19,000, 000 . ...................... 25,000,000 14 
37,000,000 18,500,000 40,000,000 20,000,000 42, 500, 000 21, 250,000 46,750,000 23, 375, 000 15 
24,089,758 20,476, 294 21, 842,041 19, 193, 69! 28,110,115 20,028,457 28, 249,597 18, 856,606 16 

. . 4; ooo: 000. 1, 460,000 .............. ... ... 4, 854,200 .. .... .. .. ..... 9, 847,150 . .......... ..... ... 15, 838, 500 17 
3, 720,000 4, 150,000 3, 492,500 4, 500,000 3, 990,000 6, 692,744 5, 186,877 18 

6, 514, 937 4, 197,734 7, 038, 653 4, 825,345 7, 707,081 4, 736,585 7, 831, 962 4, 093,846 19 
3, 401,930 1, 709,965 3, 356,956 1, 678,478 4, 717,163 2, 830,297 5, 377,000 3, 226, 200 20 

431, 779 2, 371,784 437,856 2, 846,064 430,549 1, 872, 936 480,558 1, 836,818 21 
13,000 910,000 15,000 1, 050,000 18,000 1, 440,000 18,000 1, 440,000 22 

10,215,328 1, 459,143 9, 148,401 1, 312, 845 8, 950, 317 1, 281-,070 8, 259,609 1, 261,473 23 
7, 000,000 490,000 8, 000,000 480, 000 9, 778,290 488, 915 11,000, 000 550,000 24 

·····io; ooo· .......... ·-- -- 90,405 405,000 95,250 428,625 95,000 425,000 25 
120, 000 23,258 190,281 30,193 277,636 34, 1)24 333,844 26 

7, 000 84,000 3, 950 43,575 15,800 285, 000 20, 000 310,000 27 
875,000 437, 500 875,000 437, 500 800,000 400,000 600,000 300, 000 28 

35,000 175,000 49,000 220,500 55,000 247,500 52,500 210,000 29 
30,000 120,000 30,000 120, 000 30,000 120, 000 32,000 185,000 30 

147,410 368, 525 92,000 161, 000 40,000 70, 000 70, 500 142,250 31 
600 108, 000 600 108, 000 645 116,190 600 108, 000 32 
500 12, 000 715 17, 875 2, 500 75,000 3, 000 100, 000 33 

............... 82,975 ...................... 69,900 . .................... 79,056 . ..................... 88,600 34 

·····25:ooo · 140,000 ------ ...... .. 140,000 ..... . .......... 40,000 ...................... 75,000 35 
100, 000 15,000 75,000 10,000 50,000 15,000 75,000 36 

281, 100 67,464 310,000 89,900 428,334 141, 350 199,087 61,717 37 
10,900 55,112 13,600 68,000 14,900 74,500 10,200 56,100 38 
2,000 35,000 2, 700 40,000 2, 000 30, 000 3, 000 40,000 39 

....... ~ .. - .. -- .................. 327,883 26, 231 415,525 33,242 416,000 34,000 40 
4, 000 20,000 5, 000 22, 500 5,000 22,500 5, 000 20,000 41 
2, 000 20,000 1, 975 24,687 3, 000 30,000 2, 000 20,000 42 
2,000 5,100 68,723 65,373 -····--····· 36,878 18,340 18,774 43 

·····------- ..................... 1, 000,000 15,000 1, 160,000 15, 000 1, 200,000 1.6, 000 44 
3, 000 10,500 3, 000 10, 500 3, 500 14, 000 4, 000 16,000 45 
1, 000 30,000 300 9,000 200 6, 000 150 4, 500 46 

600 2, 000 6oo 1 
2,000 600 2, 000 1, 000 3, 000 47 --------

~~1240, 114, 544 
-----------------

................... 220, 059, 674 .. ................. 243, 963, 063 . ................... 285, 864, 942 

................ 186, 426, 074 ........... ... .. 181, 599, 365 .................. 215, 364, 825 .. .................. 250, 419, 283 

.................. 7, 000, 000 ...................... 7, 000,000 ................. . 6, 000,000 .. .................. 6, 000,000 
----------·---------- ---
·-·· ........... 413, 485, 748 . .................... 428, 713, 909 . .................... 465, 327, 888 ••ao••••••••• 542, 284, 225 
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THE IRON .AND STEEL INDUSTRIES OF '.rHE UNITED 
STATES IN 1887 .AND 1888. 

BY JAMES M. SWANK, 

General Manager of the American Iron and Steel Association. 

Production, importation, and consumption of iron and steel in 1887 .-If 
1886 was a remarkable year in the manufacture of iron and steel in the 
United States, 1887 was certainly a phenomenal year. The aggregate 
production of these articles in 1887 was not only larger than that of 
1886, but it was very much larger. The most progressive of our iron 
and steel manufacturers only ten years ago never dreamed of such won
derful results as have just been accomplished. 

Our production of iron and steel in 1887 was as follows, compared 
with that of 1885 and 1886, and also compared with our production in 
the centennial year 1876: 

Production of iron and steel in 1887. 

Products short tons of 
pounds, except nails. 

2,000 1876. 1885. 1886. 1887. 

---
Pig iron .......................... 2, 093,236 4, 529,869 6, 365,328 7, 187,206 
Bessemer steel ingots ............. 525,996 1, 701, 762 2, 541,493 3, 288,357 
Bessemer steel rails ..•••••..•..... 412,461 1, 074,607 1, 763,667 2, 354,132 
Open-hearth steel infiots .....•.... 21,490 149,381 245,250 360,717 
Open-hearth steel ra s ..••••..... none. 4, 793 5, 255 19,203 
Crucible steel ingots ..•••••..••.. 39,382 64,511 80,609 84,421 
Rolled iron, except rails .••••..•.. 1, 042,101 1, 789,711 2, 259,943 2, 565,438 
Iron rails ......................... 467,168 14,815 23,679 23,062 
Pig, scrap, and ore blooms ..•..... 44,628 41,700 41,909 43,306 
Cut nails, in kegs of J 00 pounds ... 4, 157,814 6, 696,815 8,160,973 6,908,870 

I 

No calculat.ion of percentages which could be added to this table 
would more graphically exhibit our growth as iron and steel manufact
urers from 1876 to 1885, and from 1885 to 1887, than the figures them
selves when read across the page. No other nation can present a record 
of metallurgical progress which is at all comparable with this. Our 
progress from 1885 to 1887, especially in the manufacture of pig iron, 
Bessemer steel, and Bessemer steel rails, may well excite the world's 
wonder. 

Our production of pig iron in 1887 was obtained in twenty-two States 
and one Territory; our production of rolled iron in twenty-six States 
and one Territory ; our production of Bessemer steel in eleven States; 

10 



IRON. ~1 

our production of open-hearth steel in nine States; and our production 
of crucible steel in ten States. 

The following table shows the production of leading articles of iron 
and steel in the United States, by States, in tbe calendar year 1887: 

Production of leading m·ticles of iro1~ and steel in 1887. 

States and Territories. 
Pig-iron. 

Short tons of 2,000 pounds, except nails. 

Iron and 
Rolled steel cut 
iron, in- nails, 
eluding kegs of 

iron rails. 100 
pounds. 

Steel 
rails. 

Total Bessemer Blooms 
iron and steel in- from pig, 

steel gots and scrap, 
rails. ~~~:L an~r~.on 

, _________ , ____ , ____ ------ ---------
Maine...... . . . . . . . . . . . 4, 397 8, 097 • • • • • • . . • . . . . • • • • • • . . . . • • • . . .. . . • • . . . • • • . ••....••• 
Vermont . . . . . • • . . . . . . . . . . . .. . . . . . ........... --- .. - -- . ----- -- .. ------ --.- --.--- -- - - . --- -- -- --
NewHampshire .. . .... ......... . 4,680 .... . ..... . ......... . ......... 3,640 .•.....••• 
Massachusetts .... , . . . 11, 114 45, 853 267, 453 40, 683 4(1, 683 51, 332 .. •••...•. 
Rhode Island. . . . . .. . . . . . . . . . . . . . 12, 622 . • • . . . . • . . . . . . . . • • • . . . • . . . • . • • . . . . . . . • . . . ••. . ••••. 
Connecticut.......... . 21,741 13,849 . ......... .......... .... ...... 2, 400 ......... . 

New England .... ----a7,'252 185,i01267,453 ----:W,"683"-40,683 -57,372 =~ 
~==== :-======= ====~=-::::=:=:=-=~==-======::::=== 

New York............. 296, 572 112, 688 . . . . . . . . . . 90,875 90, 875 132, 289 15, 043 
NewJersey ........... 172,554 73,844 346,117 . ..... . ......... ... 13,299 1,062 
Penusylvania ........ . 3, 684, 618 1, 361, 270 2, 238, 165 1, 283, 639 1, 292,986 2, 094, 411 21, 982 
Delaware . . . . . . . . . . . . . . . . . . . . . . . 43. 864 . . . . • . . . . ....... - . . ... -- . - - . . ---- . . . - . . .•.••..•. 

Middle States ..... 4, 153, 7-!4 1, 591, 666 2, 584, 282 1, 374, 514 1, 383, 861 2, 239, 999 38, 087 
===:::::=:::::::= ======= =-==== ======== ·.=== 

Maryland .. . . . .. . . . . .. 37, 427 20, 790 .. . .. . • .. . .. . .. • • .. .. .. .. • • • • 750 5, 074 
District of Columbi!l. ........ . .................. . .. . .......................... . .......... .. 
Virginia............. .. 175, 715 49, 967 250, 519 .. .. .. • . • . . .. .. • . • • • 100 ......... . 
North Carolina . . . . . . . . 3, 640 . .. • • • . . . . . .. .. • . . . . . .. . . • . . • . . • • • • • . . • . .. ................ .. 

- Georgia . . .. . . . . . . . . . . . 40, 94 7 . . . . . .. . . . . . . . .. .. .. . . . . . . . . . . . . . . . .. . . . . . . . .. . . . . . ........ . 
Alabama ............. · 292, 762 24, 443 54, 000 . . .. .. . • • • 1, 270 ................... . 
Texas .. . . . • . .. .. . . .. . . 4, 383 1, 131 . .. .. . . . . . .. • • • • . . • . 504 . • • • .. • • • • .. •••••.•. 
West Virginia . . . . . .. . 82, 311 10, 730 827, :i25 1, 684 1, 684 96, 935 ......... . 
Kentucky . . . . . . . . . . . . . 41, 907 51, 267 159, 720 . . . . . . . . . . 100 .•.•••..•..•••••..•. 
Tennessee ........ . .. . 250,344 16, 547 36, 473 7, 040 9, 040 9,147 45 

Southern States... 929,436 174, 875 1, 328, 037 8, 724 12, 598 106, 932 5,119 

Ohio ................... 975,539 408,2631,672,128 84,193 88,199 318,765 100 
Indiana .. . • . • . . . • . • . . . 13, 211 46, 904 399, 040 3, 000 5, 445 J 7, 560 ........ .. 
lllinois...... .. . ... . .. . 565,453 14:!, 206 275, 072 728, 526 729,717 859, 119 . •••••••• •. 
Missouri............. . 138, 643 14, 354 105, 128 105, 128 117, 637 ......... . 
Iowa . ................. . ... .. . . . 200 . .. . •. . . • . . .•. . . . . . . . . .• . • . . .. .•. . .• . . • . •••••.••. 
Michigan ............. 213,543 29,717 . ......... -----····· ;· --- ...... 2,215 .••••••••• 
Wisconsin .. . . . . • . . .. . 133, 508 38, 265 78, 940 1, 898 1, 898 .................. .. 

~!b~!::k!a::::::~::~::: :::~:::::: ----~:~~~- :::::::::: :::::::::: :::::::::: : ::~:::::: :::~:::::: 
Western States . ... 2, 039,897 682,309 2, 425, 180 922, 745 j 930,3871,305,296 --100 

'=========·===== 

~::::12 ::qm: :A~m: :;~smt3i~: ::::::~t : :::;~;~; ::~::::::: 
Far Western States 26, 877 54, 549 _ 303, 918 I 26, 669 28, 868 30, 161 ......... . 

Grand total . . .. . 17, 187, 206 2, 588, 500 6, 908, 870 12, 373, 335 2, 396, 397 3, 739, 760 143: 306 

But, if our production of iron and steel in 1887 was so large that it 
was a surprise and a marvel, our consumption of both these products 
in that year was still more surprising and still more marvelous, for we 
not only consumed virtually all of these products which we ourselves 
produced but we consumed a large additional quantity which we im
ported from foreign countries. We also worked into new forms and con
sumed many thousand tons of rails, taken from the tracks of American 
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railroads, and of scrap iron and scrap steel obtained from various 
domestic sources. 

In the calendar year 1887 we imported 1,997,241 short tons of iron 
and steel in miscellaneous forms, in addition to our imports of machin
ery, cutlery, fire-arms, and other minor manufactures of iron and steel 
the weight of which is not obtainable, all of which imports may be as
sumed to have entered into consumption in the year in which they were 
imported. The following table presents the statistics, derived from offi· 
cial Government sources, of our imports of iron and steel in the calen
dar years 1884, 1885, 1886, and 1887 : 

Imports of iron anc1 steel. 

Commodities (short tons of 2,000 pounds). 

Pig iron .•••••..••••.....•••..•..•....••... 
Scrap iron .••••••.............•.....•••.... 
Scrap steel ............................... . 
Bar iron .•.•••.....•.......•..••........... 
Iron rails .•••••...•.•.•••••............... . 
Steel rails ................................. . 
Cotton ties .....•.... ... ................... 
Hoop, band, and scroll iron .•••••..•.••.... 
Steel hoops, sheets, and plates ............ . 
Steel ingots, bars, etc . .....•...•........... 
Sheet, plate, and taggers' iron ............ . 
Tin plates and terne plates ............... . 
Iron and steel wire rods ................. .. 
Wire and wire rope . .•..•••••.•....•....•.• 
Anvils, forgings, etc ..................... . 
Chains .................................. _ .. 

1884. 

206, 381 
30, 1!)2 

8, 388 
40,998 

94 
3, 074 

17,518 
332 

1, 500 
24, 610 

7, 863 
242 12~ 
145:525 

2, 732 
967 
963 

1885. 

164,349 
15,480 
2,196 

35, 251 
57 

2, 395 
20,576 

103 
2, 644 

33,718 
6, 200 

256,028 
105,148 

2, 475 
642 
633 

1886. 

405,180 
97,635 
11,353 
32,647 

7 
46,571 
11,561 

L28 
4, 719 

167, 257 
6, 852 

288, 76L 
153,401 

2, 689 
963 
669 

1887. 

523,625 
351,028 

29,716 
40,565 
/ 270 

154,099 
24,276 

35 
26,885 

347,818 
8, 012 

317,896 
167,272 

3,247 
1,474 
1, 023 

Total................................. 733, 260 647, 895 1, 230, 393 1, 997, 241 

Our consumption of iron and steel in 1887 embraced, therefore, first, 
our own production of these articles in that year; next, the very heavy 
imports of the year; and, lastly, a large but unknown quantity of old 
iron and steel of domestic origin, the grand total being far in excess of 
our consumption of iron and steel in any previous year, and far in ex
cess also of that of any other country in 1887 or any other year. Indeed, 
we have annually for several years consumed more iron and steel 
than any of the great European countries. In 1887 our consumption 
of finished iron and steel exceeded 300 pounds per capita, estimating 
our population for the year at 60,000,000. The per capita consumption 

·of iron and steel by the United States is greater than that of any other 
country. 

We have never imported so large a quantity of iron and steel in any 
year as in 1887, except in the '' boom" year 1880, when the imports 
amounted to 2,112,341 short tons. The imports in 1887 were over 62 
per cent. greater than iri 1886. In 1886 they were almost 90 per cent. 
greater than in 1885. The imports into the United States of iron and 
steel and manufactures thereof from Great Britain alone amounted in 
1887 to 1,436,338 short tons, which was more than one-fourth of the total 
British exports of these articles in that year. From 1880 to 1887, both 
years included, we imported a larger aggregate of iron and steel pro-



IRON. 13 

ducts from Great Britain than was imported from the mother country 
by all tlle British colonies in Asia, Africa, Australia, and America. 

The foreign value of all the imports into the United States of iron and 
steel and manufactures thereof in 1887 was $56,420,607, and in 1886 it 
was $41,630,779, or nearly $100,000,000 in the two years. 

Nearly one-half of all the iron ore c~nsumed and nearly one-half of 
all the pig iron produced in the United States in 1887 were absorbed by 
our Bessemer steel industry~ which also created a market for about 
one-third of all the fuel and about one-half of all the limestone that our 
iron and steel industries of every description required in that year. 

Production of iron and steel in the first half of 1888.-The iron and 
steel industries of the United States are not so prosperous in 1888 as 
they were in 1887. The demand is much less, and production and im
ports have both declined. Our consumption of iron and steel will be 
much less in 1888 than in 1887. 

The total production of pig iron in the United States in the first six 
months of 1888 amounted to 3,382,503 short tons, or 3,020,092 loD;g tons. 
Our production in the last six months of 1887 was 3,771,996 short tons, 
or 3,367~853 long tons. The production in the first half of 1888 was 
347,761long tons less than in the second half of 1887. Our decreased 
production in the first half of 1888, as compared with the last half of 
1887, was wholly in Bessemer pig iron, as the following figures will 

. show: · 

Compm·isO'Tt of the production of pig i1·on in the last half of 1887 with the jit•st half of 1888. 

Short tons. Last half 1887. 1 First half 1888. 

r-T-ot-al-p-ro-du-ct-io_n_ ......... _.. . . . . . . 3, 771, 996 • 3, 382,503 
Bessemer pig iron and spiegeleisen. 1, 770, 550 1, 341, 091 

Foundry and mill pig iron .... --2;0ol~446 ~-2, ~ 

These figures show that the production of foundry and mill pig iron 
in the first half of 1888 was slightly in excess of that of the last half 
of 1887. ut the decrease in Bessemer pig iron was very great. All 
the important northern and western pig iron producing States show a 
decreased production of pig iron in the first half of 1888 as compared 
with th,3last half of 1887, except Ohio, whose production in the first 
six months of 1888 was the highest attained in the history of the State 
in a similar period. The production of pig iron by the nine southern 
States of Alabama, Tennessee, Virginia, West Virginia, Kentucky, 
Georgia, Maryland, Texas, and North Carolina in the first half of 1888 
was 485,852 short tons, against 484,210 short tons in the last half of 
1887. 

The production of Bessemer steel i~gots in the United States in the 
first half of 1888, including 36,070 short tons of Clapp-Griffiths ingots, 
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was 1,384,288 short tons, or 1,235,971long tons, against 1,650,785 short 
tons, or 1,473,915 long tons, in the last half of 1887, a decrease of 
237,944 long tons. 

The production of Bessemer steel rails in the first half of 1888 was 
775,261 short tons, or p92,197long tons, against 1,146,117 short tons, or 
1,023,320 long tons, in the last half of 1887, showing a decrea~e of 
331,123 long tons. These figures do not include a few thousand tons of 
Bessemer steel rails rolled in each period in iron rollingmills from pur
chased blooms. The production of Bessemer steel rails in the first half 
of 1888 was reduced much more than that of ingots, indicating an in
creased use of Bessemer steel for miscellaneous purposes thus far in 
1888 of nearly 100,000 long tons over the last half of 1887. 

Prices of iron and steel in 1887 and 1888.-During 1886 the prices of 
iron and steel in the United States advanced slowly, and in the early 
part of 1887 this advancing movement was maintained, but in the re
mainder of the year prices steadily declined. Thus far in 1888 the de
cline has continued, and pric~s of most products are now as low as in 
the dull year 1885. In May, 1888, prices of pig iron suddenly fell off 
one dollar and two dollars per ton. The average prices of leadin.~ 
articles during 1887 and the first half of 1888 have been as follows
the first five articles per long ton, the next two per pound, and the 
last named per keg of 100 pounds: 

Average prices of leading articles of iron and steel in 1887 and the first half of 1888 . 
. 
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Oents. Oents. 
January, 1887. $25.25 $21.50 $18.50 $20.50 $38.50 2.15 2.0 $2.35 
February ..••. 24.00 21.50 19.00 21.00 39.50 2. 25 2.0 2. 60 
March .••...•. 23.00 21.00 19.00 20.50 39.50 2. 3 2. 0 2. 60 
April ..•...•.. 22.75 20.75 18.50 20.25 39.25 2. 3 2. 0 ~-35 
May ......••.. 21.85 20.85 18.00 19.00 39.00 2.3 2. 0 .15 
June .•••••.••. 22.60 21.00 17.85 18.50 39.00 2. 2 2. 0 2. 05 
July .......... 23.50 21. 00 .17. 60 18.50 38.50 2. 2 1.9 2. 00 
August ....... 24.00 21.00 17.25 18.50 37.00 2. 2 1.9 2. 00 
September .... 22.75 21.00 17.00 18.50 36.00 2. 2 1. 9 2. 00 
October ..•••.. 22.00 20.50 17.00 18.25 34.25 2.15 1.9 2. 00 
November .... 22.00 20.50 17.00 17.75 32.50 2.1 1.9 1. 85 
December .... 22.00 20.50 16.75 17.00 32.00 2.1 1. 85 1. 90 
January, 1888 21.75 21.00 16.75 17.00 31.50 2. 2 1. 85 1. 90 
February ..... 22.00 20.75 17.00 16.75 31.50 2. 2 1. 80 1. 90 
March ..•..... 21.50 20.50 17.00 16.50 31.50 2. 1 1. 8u 1. 90 
April ......... 21.50 19.75 16.50 15.65 31.50 1. 95 1. 75 1. 90 
May ...•...... 2l. 75 18.50 16.00 15.50 31.00 1. 90 1. 75 1. 90 
.June ..••..... 21.00 18.00 15.75 15.25 30.00 1. 85 1. 70 1. 90 

In the following table are given the yearly prices of a standard brand 
.of American pig iron from 1842 to 1888: 
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Avemge prices per long ton of No. 1 anthmcite foundt•y p ig iron at Philadelphia since 1842. 

# I 
Years. & ~ ~ <U ~ 13 <ll . ~ ... 0 ~ .0 ... ~ 

"" p. "" q;> 

>1 ~ >1 ~ 
~ "'" 

~ 

~ ~ ...; q;> <l) 
<!) <ll 

t1 .0 ~ .0 .0 s <!) s blJ 
J;l <!) p s "" h q;> ... 
b.ll P. .s ~ ~ <!) 

;; J;l 
<l) 0 0 <l) ~ 

~ ~ rn 0 z A ~ 
1-- - - -1 - --- -- - ------ --- ---------- - -

1842 ................... -· ···· .. ... . 
1844...... . $24 $24 $24 $24 
1845 ...... - 26! 26! 27! 33§ 
1846... • • • . ~8 28 28! 28 
1847...... . 28! 28~ 28~ 29 
1848 ...... - 31 28~ 27! 26f 
1849-...... 25 24! 241 24 
1850....... 21 21 20i 20! 
1851...... . 21! 22 22 !!2 
1852-..... . 21! 21! 201 20i 
1853. . . . . . . 32! 36! 35j 35-i 
1~j5L.. . .. 37 36! 37 38 
1855 .. .. . . 31 k 29! 27! 26! 
1856 . ..... - 27! 27t 27j 28 
1857...... . 26! 26! 26~ 27! 
1858 . .. . .. . 23~ 22~ 22! 22! 
1859 ...... . 

1 

22! 23§ I 24! 2i!i 
1860 . .. .. . . 23 23 23i 22i!-
1861. ..... - 22§ 21! 21! 2 1~ 

I "i~~L:::: . ~g I ~~i ~gt I ~~~ 
1864.... . .. 43h 48i 50§ 54~ 
1865 .. .. . . . 58§ 53§ 50~ 45! 
1866...... . 50i1- 49 46§ 411 
1867 ...... . 48t 46! 44! 41 
1868 . .... .. 38~ 36! 37i 38~ 
1869...... . 42 40! 41! 40 
1870....... 36! 34! 34! 33! 
1871...... . 30! 30! 34! 35il-
1872....... 37 401 47 49! 
1873 ..... . 45i 48 48j 471 
1874....... 32 32 32 32 
1875....... 25i 26§ 27 27 
1876 . .. .. .. 23! 23 23 221 
1877 ...... _ 201 20 20 19! I 
1878....... 18! 18~ 18! 18~ 
1879....... 17! 17~ 17i 18 
1880....... 40 41 37! 31 
1881 . .. • .. . 25 25! 26 25 
1882. .. . . . . 26 26 25! 25! 
1883...... . 25 24! 24 23! 
1884.. ..... 20! 20! :!0! 20 
1885... .... 18 18 18 18 

$27 $27 $ 
24 26~ 

26?. 
26~ 

34§ 33 
28! 28 
29 28§ 
26! 2236! 
23! 
20i 20b 
21! 21! 
20;! 2306! 
35! 
38 38 
26! 26§ 
28 27! 
27-k 2P. 
22~ 22k 
23! 23§ 
22! 22! 
21§ 20! 
21! 22! 
34! 33! 
57! 57§ 
39§ 35 
4li 43i 
42! 43 
37 37 
39! 40-i 
33! 32~ 
35! 35 
49! 53! 
46 45 
31! 31! 
26 26 
22 22 
19 18! 
18 17! 
18! 1 18! 
25 23 
25 24 
25! 25! 
22 21 
20 20 

31 
29 
2/l 
25! 
22! 
20 
21 
20! 
36 
38 
26§ 
27 
27! 
21i 
23 
221 
19i 
24 
32! 
69§ 
35! 
46~ 
43! 
38~ 
4li 
32! 
35! 
51! 
43! 
31~ 
26 
22 
18! 
17! 
19! 
23! 
24~ 
25! 
21! 
20 
17! 

$24-A-
26! 
28?; 
26§ 
28! 
25! 
22! 
20! 
21 
21! 
36 
38 
26! 
27 
26! 
21§ 
23]r 
22! 
18! 
24i 
31! 

a73i 
40§ 
47! 
44 
39! 
41§ 
33! 
36 
52! 
43! 
31 
26 
22 
18 
17! 
20! 
25 
24! 
25! 
22 
19! 
17! 

$25§ $25 $25 $25 "$25!"• 27t 28 27! 26! 
27 26i 28~ 28 29! 
27t 27 28~ 28§ 27i 
30! 33Jl 35! 33! 30! 
25~ 25 25 24i 26! 
21§ 21! 20 21 2'1~ ... 
21 21 21 21! 20! 
21 21 21 21 2li} 
23! 26~ 27! 28! 22i 
36! 37! 37~ 36! 36§ 
37! 36! 35~ 32~ 36! 
28 28~ 28! 27! 27! 
27 2tii 26 26 27§ 

~:~I 
25! 23! 23! 2&a-
21! 21j!- 22! 22! 

22-i 23t 23;!- 23if 23H 
22!- 22! 22i 22! 22i 
18! 18§ 1Ri 19§ 20! 
24! 25! 30! 31§ 23i 
33 35Jt 41 § 43§ 35! 
72! 63Jt 61~ 59t c59i 

.44! 49! 51 50! 46§ 
48§ 48i 49~ 49~ 46{ 
44~ 44~ 43! 42§ 44§ 
40?; 41i 42! 43! 39! 
40! 40~ 39! 39~ 40i 
33! 32! 31! 31! 33! 
36~ 36J 37! 37! 35i 
53! 53! 51! 47~ 48! 
42~ 38 33 32! 42! 
29~ 29 26! 24 30! 
25 24 23! 23! 25! 
21i 21! 21~ 21! 22! 
18! 18! 18 18 18! 
17! 17 b16! 17 d17i 
24! 30 28 30! 21! 
23! 23 24! 25 28! 
25! 25~ 25! 26 25g 
26 26! 26 25! 25! 
22 21~ 21 21 22i} 
19~ 19~ 19! 1St 19i 
18 18;! 18! 18! 18 

1886...... . 18! 18! 18! 18! 
1887....... 21! 21! I 21 20! 
1888 . .. .. .. 21 20! 20! 19! 

17i 17! 
18! 18! 
20i 21 
18! 18 .. ~~- , -~~ I ~~~ 

19 
20t 

19t 20 18! 
20~ 20t 21 

a Highest average for month, $73§-.A.ugust, 1864. 
b Lowest average for month, $16~-November, 1878. 

c Highest average for year, $5~186-4. 
dLowest average for year, $17§-1878. 

Production and importation of iron ore in 1887.-The total production 
of iron ore in the United States can not be exactly ascertained except 
in census years, but it may be very closely estimated for each year, while 
exact statistics for leading districts are always obtainable. We estimate 
the total quantity of iron ore consumed in the United States in 1887 at 
12,500,000 long tons, against a little over 11,000,000 tons in 1886. Our 
imports of iron ore in 1887 amounted to 1,194,301 long tons; this amount 
subtracted from the amount consumed would leave, in round numbers, 
11,300,000 tons as the production of domestic mines in 1887 which entered 
into consumption, against 10,000,000 tons in 1886. Nearly all the figures 
given· in the following table represent ·shipments from the mines, and 
take no account of the ore that is left in the stock pi~es, from year to 
year, either at the mines or at ports of delivery. 

-...1 

<C 
~ 
0 
J: 
<( 
....1 
~ 
0 



16 MINERAL RESOURCES. 

Production of iron m·e in leading districts. 

Long tons. 

Districts. 

1886. • 1887 

Lake Superior mines of Michigan and Wisconsin ............ -~ 3, 263, 961 
Vermilion Lake mines of Minnesota.......................... . 30!, 396 

~:~~~A~i~::s-yi.;~~i~~ ~: :~ ::~::: :::~ ::::::::::::::::::::::::: ~~~: Z~ 
New Jersey mines .................. -----· ....... .•. . ... . . .. . .. 500,501 
Chateaugay mines, near Lake Champlain, New York.......... 214,800 
CrownPointmines,NewYork ......................... ....... 60,084 
Port Henry mines, New York . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 298, 868 
Other Lake Champlain mines, New York .............•...•. --· 15,000 I 
Hudson River Ore and Iron Company, New York.............. 75,000 
TillyFostermines,New York................................. 17,728 
Forest of Dean mines, New York . . . . . . . . • • . . . . • . • . •. • • • . . . . . . . 18, 000 
Salisbury region, Connecticut . . . . . . . . . . .. ... . .• ... ... .•.. .. . . . 36,000 
Cranberry mines, North Carolina .... ·............•••...•....... 24,106 
Tennessee Coal, Iron and Railroad Company's Inman mines.. . 81, 650 
Ohio (whole State) ... . ............................. . ........ 344,484 
Alleghany county, Virginia, (statistics not collected in 1886) .............. . 
Preston county, West Virginia, (statistics not collected in 1886) 
Calhoun, Etowah, and Shelby counties, Alabama (statistics not 

collected in 1886). 

4, 344,6 
394,2 
!27, 7 
667,2 
547,8 
'U9,3 
64,9 

428,5 
29,0 

142,4 
14,3 
21,1 
30,0 
45,0 

51 
52 
85 
10 
89 
90 
40 
22 
00 
22 
16 
64 
00 
32 
01 102,6 

377,4 
150,0 

65 

15,4 
129,0 

00 
08 
00 

Total of the above districts........ . . . . . . . . . • • • • .. . • . . • • . . 6, 322, 408 8, 151, 0 47 

' 

The iron ore actually taken from the mines in 1887 largely ex 
that which was consumed, as the stimulus of high prices led 
overproduction, particularly in the Lake Superior region. I 
was sent to market from this region in large quantities whi 
still unsold at the opening of navigation in 1888. The total q 
of iron ore on the docks at Lake Erie ports at the opening o 
gation in 1888 was 703,720 long tons, or nearly five times the 
at the beginning of 1887. The total quantity of o're on the d 
these ports at the opening of navigation in the past six years h 
reported to the "Iron Trade Review,'' of Cleveland, as follows: 

ceeded 
to an 

ron ore 
ch was 
uantity 
f navi-
surplus 
ocks at 
as been 

Total quantity of iron ore on the docks at Lake E1·ie po1·ts at the opening of nav igation. 

1 
_____ Y_e_a_r_s. _____ 

1
_L_o_ng- tons. ·II------Y_e_a_rs_·------1 Loo 

1883 ..•....•••••.....•...•.•.• . ... 
1884. ······--·-· ·••··••···•······· 
1885 ..••...•..•••....•.. ·-·--· .. ·-

524,749 
388,739 
556, 657 

1886 ..•...•.•••..•. ··-··· .•.••...•. 1 31 
1887.. ..••.. .. . . .•. . ... . .•... .. . .. . 14 
1888 ............. ··-··· ..••.•...... 70 

g tons. 

3, 321 
9, 304 
3, 720 

In the following table the shipments of iron ore from them 
the Lake Superior region in the last four years are given in the 

ines in. 
revised 

figures of the Marquette Mining Journal. 

Iron ore shipments f1·orn the 'ntines of Lake Supm·ior, 1884 to 1887. 

Long tons. 

Districts. 
1884. 1885. 1886. 1887. 

-----------------------------·-----
Marquette range, Michigan . . . . . . . . . . . . . . . . . 1, 5:58, 033 
Menominee range, Michigan and Wisconsin . 895, 634 
Goge.bic range, Micbjgan and Wisconsin . ... . 1, 022 
Vermilion lake, Minnesota . . . . . . . . . . . . . . . . . . 62, 124 
Miscellaneous mines, Michigan . . . . . . . . • . . . . . 1, 879 

1, 430,422 
690,435 
119,756 
225,484 

441 

I, 627, 383 1, 8 60,043 
880, 006 1,1 99,343 
756, 572 1, 2 85,265 
30!, 396 3 94,252 

............. 
--

Total .. ............ . .. . ................ ·I 2, 518, 692 2, 466, 538 3, 568, 357 4, 7 38, 903 

-

' 

~ 

I 

~ 
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The total shipments of iron ore by rail and lake from the mines of 
Lake Superior since 1850, when the first shipment was made, amounted 
at the close of 1887 to 35,789,083 long tons. 

During recent years successful efforts have been made to introduce 
the use of Lake Superior ores in eastern Pennsylvania and in the 
Hudson River valley, but these ores were used ouly in small quanti
ties and exclusively for Bessemer purposes. In tile present year larger 
quantities will be used in the two districts mentioned, particularly in 
the Hudson River valley, more satisfactory freight rates by I'ailroad 
and dockage facilities at Buffalo having been secured. The Lackawanna 
Iron and Coal Company, at Scranton, Pennsylvania, first began the 
use of Lake Superior ores in June, 1883, and this company now has 
under contract a supply of these ores for use in 1688. The Troy Steel 
and Iron Company_, at Troy, New York, used Lake Superior ores in 
1887 and is now using them. With reasonable freight rates on the 
lakes and railroads the shipments of Lake Superior ores to eastern 
furnaces should annually increase, and we confidently look for this re
sult to take place. 

Our imports of iron ore in 1887 were larger than in 1886 or in any 
preceding year. They amounted to 1,194,30llong tons, against 1,039,433 
long tons in 1886, and 390,786 tons in 1885. The foreign value of the 
iron ore imported in 1887 was $2,206,958, or $1.84 per ton, against 
$1,912,437, or $1.84 per ton, in 1886. The imports thus far in 1888 
show a great falling off as compared with 1887. In the first six months 
of 1888 they amounted to 323,276 long tons, against 600,826 long tons 
in the first six months of 1887. The cheaper cost of domestic ores 
and the increased cost of ocean freight rates on foreign ores in 1888 as 
compared with 1887 are the leading causes of the present decreased 
importations. 

Production of iron ore and coal by the United States compared with that 
of other countries.-ln the production of iron ore and coal, "raw ma
terials" of the manufacture of pig iron, the United States is only 
excelled by Great Britain. The following table shows our production 
of these minerals in 1887 in comparison with their production by other 
countries in that year or in the most recent years for which statistics or 
data for a careful estimate are available. English tons of 2,240 pounds 
are used in giving the statistics of Great Britain, the United States, 
Russia, and'' other countries," and metric tons of 2,204 pounds are used 
for all the continental countries of Europe except Russia. As the differ
ence between the long ton and the metric ton is so trifling it is not nec
essary to change official figures. The tons used are in each case the 
same as those used in the preceding table, which gives the world's 
production of pig iron and steel. The unofficial figures are prefixed 
with a star. 

9164MIN-2 
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Wm·ld's annual pToduction of i1·on m·e and coal. 

Iron ore. Co al. 

Countries. 
Years. 

Great Britain....................... 1887 
United States....................... 1887 
Germany and Luxemburg . . . . . . . . . . 1887 
France.......... .. . . . . . . . . . . . . . . . . . . 1887 
Belgium............................ 1886 
Austria and Hungary............... 1887 

Tons. Years. \ 

l-1-3-. 0-!l-8,-04_1_ 1~1 -16 
* 11, 300, ooo 1887 all 

9, 299, 5GO 1886 7 
*2 600 000 1887 2 

' 153: 378 1887 1 
*2, 000, 000 1886 2 

Tons. 

2,119,812 
6, 049,604 
3, 637,596 
1,4.02, 949 
8,378, 624 
0, 779,441 

Russia.................. .... .. ... . . . 1887 
Sweden............................ . 1886 

*1, 500, 000 1886 * 4, 650,000 
872, 479 1887 *300, 000 

1, 000, 000 
243,325 

0, 000,000 

*6, 000, 000 1887 
209, 082 1886 

*2, 000, 000 1887 *1 

Spain . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 1887 
Italy................................ 1886 
Other countries . . . . . . . . . . .. . . . . . . . . . . 1887 --

Total . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 49, 032, 480 . • . . . . . 42 8, 561,351 
---

Percentage of the United States.... . . .. . . .. 23 27 

a Including colliery consumption. 

compared 'With 
of our produc-
· iron and ingot 

Production of pig iron and steel by the United States 
that of other cmmtries.-W c now pass to a comdderation 
tion of two leading iron aml steel products, namely, pig 
steel, in 1887, as compared witll that of foreign countrie 
two "raw materials" virtually all the world's product 
iron and steel is obtained, a scarcely appreciable quan 

s. From these 
ion of finished 
ti ty of finished 

products being made directly from the ore. 
ig iron and in-The following table gives the world's production of p 

got steel. This table is virtually for the year 1887, as 
the leading iron and steel producing countries are for 
other countries they are for the most recent years for w 

the figures for 
that year; for 
bich statistics 

are availal>le: 
WoTld' s annual p1·oduction of iTon and steel. 

Pig iron. Steel I n ingots. 

Tons. 
- --

3,170, 507 
3, 339, 071 
1, 685,400 

440,956 

Countries. 

I--------------I-Y-ea_rs_. _ T_on_s:__ _Y_ea_rs-1 

Great Britain...... . . . . . . . . . . . . . . . . . . . 1887 7, 559, 518 1887 
UnitedStates... .................... 1887 6,417,148 1887 
Germany and Luxemburg . . • . .. . .. . . . 1887 3, 907, 364 1887 
France . . . . . . . . . . .. . .. . . . . .. .. . . . . . . . . 1887 1, 580, 851 1887 

206,350 
276, 920 
225, 140 

Belgium . . . . . . . . . . . . . .. . . . . . .. . . . . . . . . 1887 754, 481 1887 
Austria and Hungary................. 1S87 679,224 1887 
Russia...... . . . . . . . . . . . . .. .. .. . . . . .. . . 1882 498, 400 1882 
Sweden . . .. . . . . .. . .. .. .. .. .. .. . . . . . . . . 1886 442, 457 1886 78, 231 

25, 000 
23,760 
35, 000 

Spain _ .............................. ., 1885 159, 225 1886 
Italy...... . . . . . . . . . .. . .. .. .. .. .. . . .. .. 1886 12, 291 1886 

Oth:0:~~~~~:-~~~t-i~~~~~:-~~~~~~ ~~~: . -~~~~ . .r 22, ~~:: ::~ . -~~~~ .. ----
9, 506,335 

Percentage of the United States ...... ==~--29 == ----
35 

he world's pro-In 1886 the United States produced 28 per cent. of t 
duction of pig iron and 34 per cent. of its production of 
these percentages were increased to 29 and 35, respect 
standing an 'increased production in that year of iron and 
al1 other iron and steel producing countries. In Great B 

steel. In 1887 
.i.vely, notwith-
steel in nearly 
ritain, France, 

j 

... 
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Germany, Belgium, Austria, Sweden, Italy, and even in Spain, 1887 was 
a year of great activity in the manufacture of iron and steel. 

For many years this country bas been second only to Great Britain 
in the production of pig iron. In 1886 we surpassed that country for 
the :first time in the production of steel of all kinds, producing 197,832 
long tons more than our great rival. In 1887 this leadership was main
tained, as the above table shows. The production of steel by all pro
cesses in Great Britain and in the United States in 1887 was as follows, 
in long tons : 

Total production of all kinds of steel in G1·eat B1·itain avd the United States in 1887. 

Ingots, long tons. Great Britain. United States. 

l-----------------------------1----------l---------
Bessemer steel (including Clapp-Griffiths) ... . 
Open-hearth steel. ........................... . 
Crucible steel. •••••.•............••..•.••..•.. 
Other steel ..............••••..••••...•....•.. 

Total ...........•......................... 

2, 089,403 
981, 104 

about 100, 000 
nominal if any 

3, 170, 507 

2, 936,033 
322,069 
75,376 

5, 593 

3, 339,071 

We add to the above the interesting fact that in 1887 the United 
States produced more than twice as many tons of Bessemer steel rails as 
Great Britain, the production of the former country having been 2,044,819 
long tons from ingots made in its own works, and that of the latter 
country having been 1,021,847 long tons. 

It may, perhaps, be necessary to explain to the reader that the dis
parity which will be noticed between the production of pig iron and the 
output of iron ore in most of the countries mentioned in the foregoing 
tables is accounted for by the fact that some of these countries are 
large exporters of iron ore to other countries which are large producers 
of pig iron. 

THE WORLD'S PRODUCTION OF PIG IRON. 

From the most reliable information that is obtainable we have com
piled the following table of the world's production of pig iron at various 
periods since the close of the last century: 

, __ Y_e_ar_s._
1 

Long ton_s_. \ii--Y-ea __ rs. -L~ng tons. j ___ Y_ea._rs_. _
1
_L_o_n_g_to_n_s._

1 
1800 ....... . 
1830 ....... . 
1850 ....... . 
1856 ....... . 
1865 ....... . 
1866 ....... . 
1867 ...... .. 
1868 ....... . 
1869 ....... . 

825, 000 1870. . .. . . .. . 11, 900, 000 1879 .....••. 
1, 825, 000 1ll71......... 12, 500, 000 1880 ...•••.. 
4, 750, 000 1872 •...••. -. 13, 925, 000 1881. .... .. 
7, ooo. 000 1873 ... _ ..... 

1

14, 675, ooo I 1882 ....... . 
9, 250, 000 1874 ......... 13,500, 000 1F83 ....... . 
9, 300,000 1875 ......... 13,675,000 1884 ....... . 
9, 850, GOO 1876 ......... 

1

13, 475,000 

11

1885 ....... . 
10, 400, 000 11877......... 13, 675, 000 1886 ........ , 
11,575,000 1878 ......... 13,925,000 1887 .••.•••• 

13,950,000 
17,950,000 
19,400,000 
20,750,000 
21,000, 000 
19,475,000 
19, 100, 000 
20,385,571 
22,170,959 

It will be seen that the world's production of pig iron in 1887 was 
not only the largest but that it was also much the largest of any year in 
this century of wonderful iron and steel production. To produce this 
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large quantity of pig iron there were required about 50,000,000 tons of 
iron ore, or an average of two and a quarter tons of ore to the ton of 
pig iron. 

:R)}(JENT RAPID GROWTH OF THE SOUTHERN IRON INDUSTRY. 

The activity in the development of the southern iron industry which 
was so conspicuous in the latter half of 1885 and in 1886 was continued 
in 1887 and during the first half of 1888. This activity has been chiefly 
displayed in the erection of blast furnaces for the manufacture of pig 
iron. 

Since the beginning of 1886 there have b~en built in the States south 
of the Potomac and the Ohio · rivers 21 large and well equipped fur
naces, and 14 furnaces were in course of erection in those States on 
July i, 1888. Fifteen of the completed furnaces have been finished in 
1888. Of the 21 completed furnaces 18 were built to use coke and 3 to 
use charcoal as fuel; of the 14 building, 10 will use coke and 4 will use 
charcoal as fuel. These 35 new furnaces, built and building, are situ
ated in the following States: Alabama; 13 coke furnaces built and 10 
coke and 3 charcoal furnaces building ; Virginia, 3 coke furnaces built; 
Tennessee, 1 coke and 3 charcoal furnaces built; Kentucky, 1 coke fur
nace built; Georgia, 1 charcoal furnace building. Preparations are 
also being made to remove a coke furnace from Missouri to Kentucky. 
All of these new furnaces are of large capacity, and most of them rank 
among the best in the country. 

Discarding all abandoned furnaces, the total number of completed 
furnaces in the States south of the Potomac and the Ohio, not including 
Missouri, which were in blast on July 1, 1888, or in a condition to be 
readily put in blast, was 109, and, as above stated, 14 furnaces were in 
course of erection in those States on that date. Of the completed fur
naces 57 use coke and 52 use charcoal as fue1. They are situated in the 
following States: Alabama, 23 coke and 10 charcoal furnaces; Virginia, 
12 coke and 21 charcoal furnaces (and 1 of the charcoal furnaces is be
ing changed to a coke furnace); Tennessee, 10 coke and 10 charcoal 
furnaces; West Virginia, 6 coke and 3 charcoal furnaces; Kentucky, 4 
coke and 3 charcoal furnaces; Georgia, 2 coke and 2 charcoal fur
naces ; North Carolina, 2 charcoal furnaces; and Texas, 1 charcoal 
furnace. In the whole country there were on January 1, 1888,583 com
pleted furnaces, not counting those abandoned. 

In addition to the foregoing enumeration there are two entirely new 
and large coke furnaces now in course of erection at Sparrow's Point, 
on the Patapsco river, a few miles below Baltimore, Maryland, which 
may be classed among southern iron enterprises. These furnaces will 
be completed this year. Two additional furnaces at the same place are 
contemplated. 

A year ago there was much comment in southern newspapers con
cerning the probable scarcity of a supply of good coke for the new 
southern furnaces the construction of which had then been completed 
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or undertaken, and the prediction was freely made that some of the 
new furnaces would be compelled to remain idle until new coal fields 
could be found or fields already discovered could be developed. With 
the lapse of time it has been found that the supply of good coke from 
southern coal fields has fairly if not entirely kept pace with the increas
ing demand for this fuel for furnace use. New coke ovens have been 
built in connection with newly-opened coal mines, and the quality of 
coke obtained from the coal of some of the older mines has been im
proved by more careful methods of selecting the coal and making the 
coke. There is particularly no longer any apprehension of a scarcity of 
coke for the supply of the furnaces at Birmingham and in its vicinity. 
There is still room, however, for further improvement in the quality of 
son thern coke. 

One of the most promising signs of an abundant supply of coke for 
southern furnaces is seen in the success which has attended the coking 
of the celebrated New River coal in West Virginia and the no less cele
brated Pocahontas coal in Virginia. The coke from these fields has 
been shipped to Carondelet, Missouri, and Joliet and Chicago, Illinois, 
at all of which places it bas been used in blast furnaces in competition 
with Connellsville coke. New River coke has also been shipped as far 
west as the silver mines of New Mexico. We stated a year ago that 
"railroad facilities in the South are being so perfected that but little 
inconvenience need be experienced in taking good coke from where it 
is made to where it is wanted, as, for instance, from southwestern Vir
ginia to eastern Tennessee," and the shipping of New River and Poca
hontas coke to the points above named illustrates the facility and 
economy with which southern coke may be taken long distances for 
furnace use. 

During 1887 the South made some progress in the development of 
her steel industry, but not much. Two small Bessemer steel works 
were completed in the South in that year. The works of the Roane 
Iron Company, at Chattanooga, Tennessee, made their first blow on 
May 7, 1887, and on that day the first Bessemer steel rail ever made in 
the South outside of Wheeling was successfully rolled at these works, 
which have since continued in operation. On October 10, 1887, the 
steel works of the Old Dominion Iron and Nail Works Company, at 
Richmond, Virginia, made their first blow. They did not, however, 
continue in operation, as a necessity arose for changing the plans upon 
which they had been constructed. At Birmingham, Alabama, the 
Henderson Steel and Manufacturing Company built an experimental 
Henderson open-hearth steel furnace in 1887, to use pig iron made from 
native Alabama ores above the Bessemer limit in phosphorus, and on 
February 27, 1888, the first steel ever produced in Alabama was suc
cessfully made at these works. The erection of a larger furnace is 
contemplated. But the manufacture of Bessemer steel by the basic 
process in the South has not yet been attempted. 
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In the manufacture into finished forms of the pig iron produced with
in her borders the South bas made considerable progress since we last 
referred to this subject. At Nashville, South Pittsburgh, Chattanooga, 
Knoxville, Birmingham, Anniston, and other points in the South may 
now be seen foundries, machine shops, and other reproductive iron en
terprises which did not exist a year ago, and which would be creditable 
to any northern State. 

THE FIRST COKE FURNACE IN THE SOUTH. 

The progress which the South is now making in the manufacture 
of coke pig iron naturally recalls the history of the first coke furnace 
in that section, and of the first coke furnaces in the United States. 

ThP first notable success in the use of bituminous coal in blast fur
naces in this country was achieved at Lonaconing furnace, 8 miles north
west of Frostburg, in Allegany county, Maryland, in 1839. In June 
of that year this furnace was making about 70_ tons of good foundry 
iron per week with coke made from Frostburg coal. The Lonacon
ing furnace was built in 1837 and 1838 by the George's Creek Company, 
expressly to use coke. In the same coal basirr, 9 miles northwest of 
diimberlaud, and also in Allegany county, two successful coke fur
naces were built in 1840 by the Mount Savage Iron Company. These 
three furnaces were the first successful coke furnaces in the United 
States. If we regard Maryland as a southern State the honor of first 
successfully using coke in the blast furnace in this country belongs, 
therefore, to the South. It is scant justice to add that the first compre
hensive treatise published in this country concerning the manufacture 
of pig iron with coke was embodied in a report to the govern01~ of 
Maryland by Mr. J. H. Alexander, of that State, and published in 1840. 

The furnaces above mentioned were located north of the Potomac. 
The first furnaces south of the Potomac which successfully used coke 
as fuel appear to have been Clinton furnace, 9 miles south of ~!organ
town, in Monongalia county, West Virginia, and Potomac furnace, on 
the Potomac, in Loudoun county, Virginia, about three-quarters of a 
mile below Point of Rocks. These furnaces were originally built to use 
charcoal, but they used small quantities of coke a few years before the 
outbreak of the civil war. We know of no other coke furnaces south 
of the Potomac and the Ohio rivers prior to 1860. Even the two which 
have been mentioned were not signally successfuL The Potomac fur
nace was owned ln 1859 by Mr. John W. Geary, afterwards governor of 
Pennsylvania. 

The first coke pig iron made in the States of Tennessee an<l Alabama, 
which are now the theater of such great present and prospective activ
ity in the manufacture of pig iron with this fuel, was made in 1860 at 
Chattanooga by the East Tennessee Iron Company, of which Mr. James 
Henderson, of New York, was the manager and a leading member. 
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Bluff furnace had been erected in 1854: at Chattanooga by Robert Cra
vens, James A. Whiteside, and James P. Boyce, to use charcoal. In 
1857 Lesley said of this furnace: "The bituminous coal of the Raccoon 
mines, now leased and worked by the Etna Mining Company, can be 
brought to the furnace by railway; it is excellent for coke, and some 
thoughts are entertained of turning the present furnace into a coke fur
nace.'' In 1859 its limestone stack was torn down by the company first 
above mentioned, and a new iron cupola stack, 11 feet wide at the 
boshes, was built, and Raccoon coke was thereafter used as fuel. The 
new furnace was blown in in May, 1860, but owing to a short supply of 
coke the blast lasted only long enough to permit the production of about 
500 tons of pig iron. All the machinery and appointments of the fur
nace worked satisfactorily. The furnace was started on a second blast 
on November 6, the day of the Presidential election, but political com
plications and the demoralized state of the workmen were obstacles too 
great to be overcome. The furnace soon chi11ed from the cause last 
mentioned, and in December Mr. Henderson abandoned his enterprise 
and returned to New York. 

The final chapter in the history of this first coke furnace in the ex
treme South is worth recording. In the summer of 1862, before the 
Union troops took possession of Chattanooga, the machinery of the fur
nace was removed to Alabama by Mr. Giles Ed wards, who used it in the 
equipment of a small charcoal furnace near the site of the present town 
of Anniston. This furnace was in operation for about two years. The 
stack of the Chattanooga furnace was used as a lime kiln by the Union 
troops, by whom it was subsequently torn down and a fortification built 
on its site. · 

The first coke furnace that was built in the South after the war was 
the first of the two Rockwood furnaces, at Rockwood, Roane county, 
Tennessee. This furnace was built in 1867 by the Roane Iron Com
pany, of which General J. T. Wilder and Capt. H. S. Chamberlain, two 
northern men, were the leading spirits. This furnace was successful 
from the start. It is still active. 

It will be seen that it was not until some years after the close of the 
civil war that the manufacture of coke pig iron may be said to have 
been really established in any of the States south of the Potomac and 
the Ohio rivers. Now there are more coke furnaces built and building 
south of these rivers than there are charcoal furnaces in that section, 
there being over sixty coke fnrnaces. This is remarkable progress in 
a period of time covering only about twenty years. 

The manufacture of coke pig iron in the States north of the Potomac 
and the Ohio made but slow progress until1859, in which year the first 
coke furnace at Pittsburgh (the Clinton) was built. At this furnace in 
the year mentioned occurred the first regular and continuous use of the 
since celebrated Connellsville coke. After 1859 the manufacture of 
coke pig iron made steady progress in the northern States. 
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NATURAL GAS IN THE MAN•UFACTURE OF IRON AND STE};L. 

The prominence which natural gas bas recently attained as a fuel in 
the manufacture of iron and steel in the United States naturally dire~ts 
attention to its relation to other kinds of fuel which are used in t·bis 
great American industry. 

It may be premised that no other country, not even Great Britain~ is 
so richly endowed as this country with fuel adapted to the various pro
cesses used in the manqfacture of iron and steel, in both their crude 
and finished forms. We have in some sections extensive forests for the 
supply of charcoal; in others there is an abundance of bituminous coal, 
much of which makes excellent coke; in eastern Pennsylvania are ex
tensive fields of anthracite coal; and in western Pennsylvania and 
neigh boring territory iR the natural gas region. As iron ore is also 
widely distributed in the United States, no natural obstacles exist to 
prevent this country from becoming in all respects the most conspicuous 
leader ~n the world's iron and steel industries, and this position it is 
rapidly attaining, as the figures already given abundantly show. In 
many respects it has already attained this distinction. 

Originally all our iron and steel was made with charcoal, which re
mained our principal fuel for making iron and steel for many years. 
In the last century bituminous coal was sparingly used in heating 
furnaces; in the early part of this century it began to be used in pud
dling furnaces; in 1839 we commenced to make pig iron with bituminous 
coal in the form of coke, and in 1845 we successfully introduced the 
use of raw coal in the blast furnace. To-day most of our pig iron is 
made with coke, either alone or as a mixture with anthracite or raw 
bituminous coal. In the early part of this century we began to use 
anthracite coal in the heating furnace, and subsequently in the pud
dling furnace. A few years before 1840 we successfully experimented 
with the use of anthracite coal in the- blast furnace, and in that year 
its use in the manufacture of pig iron was fully established. Anthra
cite coal is no longer used in puddling furnaces, except in very rare 
instances, and its use in heating furnaces is rapidly yielding to the 
encroachments of bituminous coal. Except where natural gas is used, 
bituminous coal is generally used in our puddling and heating furnaces. 
Charcoal is still used in the manufacture of "charcoal" blooms, whether 
made from ore or pig iron and scrap, and it is used in the manufacture 
of our ,·ery small annual product of cemented steel. but it is not used 
in the manufacture of any other finished forms of iron or steel.. In the 
production of gas for use in Siemen's and other regenerative heating 
furnaces our dependence was chiefly upon bituminous coal and very 
slightly upon anthracite coal until the advent of natural gas. 

In 1854 the United States made more pig iron with charcoal than 
with anthracite coal. The next year charcoal was passed by anthracite 
coal, and in 1869 ~.twas passed by bituminous coal. Anthracite con-
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tinned, however, to be the leading fuel until 1875, when it too was 
passed by bituminous coal, which has since continued to be the favorite 
blast-furnace fuel. In the following table the production of pig iron in 
this country in the last five years, classified according to the fuel used, 
is given in tons of 2,000 pounds. 

P1·od·uction of pig iron according to the kinds of fuel used. 

!fuel used-short tons. 1883. 1884. 1885. 1886. 1887. 
--------------- --

Bituminous -- - ---.--- 2, 689,650 2, 544,742 2, 675, 635 3, 806,174 4, 270,635 
Anthracite and coke . 920,142 l, 339,883 1, 176,477 1, 655,851 1, 919,640 
Anthracite alone . . •.. 965,454 246,570 277, 913 443,746 418, 749 
Charcoal ... -- -- ...... 571,726 458,418 399,844 459,557 578,182 

TotaL .... ______ --1 5, 146, 9~ 
-------------------

4, 589,613 4, 529,869 6, 365,328 7, 187,206 

The development of natural gas in this country as a fuel in the 
manufacture of the finished forms of iron and steel dates from 187 4. 
(It is scarcely necessary to say that natural gas is not used in the manu
facture of pig iron.) At the Siberian rolling mill of Rogers & Burch
field, at Leechburg, in Armstrong county, Pennsylvania, natural gas, 
taken from a well 1,200 feet deep, was first used as a fuel in connection 
with our iron and steel industries. In the fall of 1874 it was announced 
that during the preceding six months the gas had furnished all the fuel 
required for puddling, heating, and making steam at these works, not 
one bushel of coal having been used. Between 187 4 and 1881 natural 
gas for puddling was successfully used at the same rolling mill; at -the 
mills of Spang, Chalfant & Co., and Graff, Bennett & Co., in Allegheny 
county, Pennsylvania; and at the rolling mill of the Kittanning Iron 
Company, at Kittanning, Pennsylvania. In each instance the gas used 
at tlwse works was obtained from wells that were sunk for oil, but 
were found to produce only gas. In 1883 the substitution of natural 
gas for bituminous coal in rolling mills and steel works received much 
attention at Pittsburgh, owing to the discovery of natural gas in large 
quantities at the neighboring town of Murrysville, in Westmoreland 
county, Pennsylvania, but as late as Sf:\ptember, 1884, there were in all 
only six rolling mills and steel works in the United States which were 
using the new fael. During the next two years the use of natural gas 
in the manufacture of iron and steel made rapid progress. In August, 
1886, there were 68 rolling mills and steel works which used the new 
fuel. During the next fifteen months still further progress was made. 
In N overn ber, 1887, there were 96 rolling mills and steel works which 
wholly or in part used natural gas as fuel, and over 100 are now using 
it.· The whole number of rolling mills and steel works in the United 
States in November, 1887, completed or in course of erection, was 445, 
of which, as will be seen from the above figures, nearly one-fourth used 
natural gas as fuel. 

Of the total number of rolling mills and steel works which were using 
natural gas in November, 1887, 57 were located at Pittsburgh and else-
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where in Allegheny county, Pennsylvania; 15 were in the western dis
trict of Pennsylvania outside of Allegheny county; 7 were in Wheeling 
or its vicinity, in West Virginia, and 17 were in Ohio. The territory 
in which are located the iron and steel works which use natural gas for 
fuel extends as far east as Johnstown, Pennsylvania, 79 miles east of 
Pittsburgh .. In Ohio natural gas is used in the mills at Youngstown in 
the northeastern section of the State, piped frow wells in Pennsylvania, 
and at Findlay and Bowling Green in the northwestern section of the 
State, obtained from local wells. In the intervening country between 
Youngstown and Findlay, which contains many large iron and steel 
works, including those at Cleveland, natural gas is not used. At 
Steubenville, Bridgeport, Bellaire, Martin's Ferry, and a few neigh
boring places on the Ohio side of the Ohio river, natural gas, piped 
from wells in Pennsylvania, is used in iron and steel works. Natural 
gas has been found at a few points in the central and eastern parts of 
Indiana, but at the end of 1887 the supply was so small that no rolling 
mill or steel works in that State was then using this fuel. The gas used 
in West Virginia is obtained from wells in Washington county, Pennsyl
vania. Natural gas not having been found in the anthracite coal re
gion or in its vicinity its use has not interfered with that of anthracite 
coal in rolling mills and steel works, but wherever it is used it dis
places bituminous coal. It displaces no other fuel. · 

Nor has the use of natural gas as a fuel reduced the production of 
bituminous coal in any State, not even in Pennsylvania, where natural 
gas is most used. On the contrary, the production and consumption of 
bituminous coal in this country have steadily increased in recent years. 
In nearly every State and Territory, including Pennsylvania, the pro
duction of bituminous coal in 1887, according to Mr. Ashburner, was 
greater than in 1886, while the aggregate for the country at large was 
much greater. The greatly increased production in 1887 of pig iron 
manufactured with coke, and with coke mixed with anthracite will ac
count for a large part of the increased production of bituminous coal 
in that year. In 1888 the consumption of bituminous coal for this pur
pose will be less than in 1887. We do not think that the consumption of 
natural gas in our iron and steel works will increase in 1888. It did 
not increase in 1887 as much as in 1886. 

The remarkable increase in our production of iron and steel in 1886 
and 1887 was, of course, possible without· the possession of natural gas, 
but the cheapness and abundance of this new fuel, and the temptation 
which it offered to enlarge old plants and construct new ones, are in
fluences which have certainly had much to do with the present tendency 
to glut the market with finished iron and steel products. Natural gas 
is, however, not now-supplied at as cheap rates as a few years ago. 

The possession of natural gas, desirable and valuable as it is, does 
not insure any of the localities which use it in the manufacture of iron 
and steel against the sharp competition of other localities which do not 



IRON. 27 

have it but which possess other ad vantages, as, for instance, proximity 
to markets of large consumption. This fact is well illustrated by a com
parison which we recently made of the production of Bessemer steel 
in Allegheny county, Pennsylvania, which includes Pittsburgh, and in 
Cook county, Illinois~ which includes Chicago-the former possessing 
natural gas and the latter lacking it entirely. Chicago made more tons 
of Bessemer steel ingots in 1887 than Allegheny county, Pennsylvania. 
And it made many more tons of Bessemer steel rails. The figures are as 
follows: Chicago-ingots, 531,054 long tons; rails, 439,345 tons. Alle
gheny county-ingots, 518,694 long tons; rails, 287,363 tons. Joliet is 
a near neighbor of Chicago, in the same State, and Johnstown, Penn
sylvania, is a near neighbor of Allegheny county, the former lacking 
natural gas and the latter possessing it. Adding the production of 
Bessemer ingots and rails at Joliet in 1887 to the figures for Chicago, 
and adding the production of Johnstown to that of Allegheny county, 
we have the following totals: Chicago and Joliet-ingots, 748,27llong 
tons; rails, 642,580 tons. Allegheny county and Johnstown-ingots, 
728,797 long tons; rails, 414,027 tons. Who would have predicted ten 
years ago that Chicago would make more Bessemer steel it. 1887 than 
Allegheny county, Pennsylvania~ 

But natural gas, strange as it may appear, has a rival as a cheap and 
cleanly fuel in water-oil gas produced from petroleum, which is .steadily 
growing in popularity among our iron and steel and a few other manu
facturers. It is claimed that this fuel is cheaper than coal or than gas 
madp, from it, and that it possesses all the desirable qualities of natural 
gas and is far safer. This new fuel possesses also the advantage that 
it can be produced and used where natural gas can not be obtained, 
and even where the cost of coal may be too expensive to justify the use 
of the latter fuel. 

CONCLUSION. 

No section of our country possesses a monopoly of all the advantages 
for producing iron and steel. Pittsburgh has natural gas for its rolling 
mills and steel works, and is close to the Connellsville coke field, but it 
brings its ores long distances. Chicago is nearer than Pittsburgh to 
Lake Superior ores, but it is hundreds of miles away from Connellsville 
coke, and it lacks natural gas as a substitute for raw bituminous coal. 
In Alabama and Tennessee ores and fuel are found in close proximity, 
and unskilled labor is cheaper than in the North, but much of the pig 
iron made in these States must be hariled to distant markets at great 
expense. In New England but little iron and steel in their crude forms 
is now made, but the skill in their manipulation which has been accu
mulated in two hundred years yet remains. The iron industry of the 
Rocky Mountain region will always have the stimulus of a home market 
remote from destructive competition. There is room in almost every 
section of this great country for the iron and steel industries which we 
have in late years so wonderfully developed, and which are destined to 
expand still further as the years roll on. 



IRON IN THE ROCKY MOUNTAIN DIVISION. 

BY F. F. CHISOLM. 

Oolorado.-The year 1887 was marked in Colorado by the erection of 
a second furnace by the Colorado Coal and Iron Company and the 
opening of at least three new iron ore mines of proved value. The new 
mines are, however, all at so great a distance from the principal mar
ket, Pueblo, that it is unprofitable at present to ship the ore. All of 
the newer mines are in the valley of the Roaring Fork of Grand river, 
and in Pitkin and Garfield counties. Near Ashcroft, and about eight
een miles from Aspen, the Colorado Coal and Iron Company has ac
quired the title to a very large body of excellent iron ore, to which, it is 
reported, the Colorado Midland Railway may build. No definite infor
mation is given regarding the character of the ore, beyond the state
m'ent that the owners had bought, after careful and thorough examina
tion, and were satisfied of its value. 

Near Snow Mass mountain, on Rock creek, a seam of iron ore is ex
posed which varies from 4~ to 6 feet in thickness. The ore is remark
ably pure magnetite, containing from 60 to 70 per cent. of metal
lic iron, free from titanium and carrying very small percentages of 
phosphorus and sulphur. This mine iR without railway communication 
as yet. 

On Avalanche creek occurs a body of iron ore the extent of which is 
yet unexplored. The ore is remarkably free from titanium and phos
phorus, and analysis shows it to contain 56 per cent. of metallic iron. 

Near Tomichi, in Gunnison county, the iron ore bed, which has 
been opened for some time, has proved to be more extensive than at 
first suspected, and the ore is remarkably pure. So far the ore has 
only been shipped to the Tomichi Valley smelter, at Gunnison, for use as 
flux. 

The large amount of railway building in Colorado in 1887 induced 
great activity in rail manufacturing and caused the building of the 
second furnace by the Colorado Coal and Iron Company, but recently 
the possibility of being able to purchase rails under a reduced tarift 
has caused the cancellation by purchasers of all contracts for steel 
rails. The industry in Colorado is protected by a freight rate of $14 
per ton from Chicago. The present prices (March, 1888,) of steel rails 
in Colorado range from $45.50 to $48 per ton. 

The only steel rails of English manufacture in the State are those in 
the track of the Denver, Texas and Gulf Railway between Denver and 
Pueble. 

28 
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Production of iron by the Colorado Coal and Iron Cornpany in 1887. 

Pig iron .........•.........•..••........... • .. short tons .. 
Iron castings .................................... do .... .. 
Cast-iron water pipe ............................. do ..... . 
Steel rails ....................................... do ..... . 

N il ~iron, 17,398 ~ k f 100 d a s ~steel, 28,327 S ............... egs 0 poun s .. 
Spikes .............................. kegs of 150 pounds .. 
Merchant bar ............................... short tons .. 

Iron ore: 
Calumet mine ........................... short tons .. 
Hot Springs ................................. do ..... . 

25,293 
1, 324 
1,194 

18,500 
45,725 

2, 514 
4, 752 

12, 123 
19,556 

Total .. . . . . .. .. . . .. .. .. . . . . . . . . . . . . . .. . .. .. • • .. 31, 679 
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Much iron ore was purchased, partly from the Breece iron mine at 
Leadville . 



IRON ORE MINING IN 188'7. 

BY JOHN BIRKINBINE. 

The amount of iron ore mined in or imported into the United States 
in 1887 and smelted to produce pig iron and blooms, or used for fettling 
in rolling mills, or in fluxing silver ores is considerably in excess of 
the figures of any other year. As the major portion of the iron ores 
mined and imported pass through the blast furnaces of the country, it 
is possible, from the exact statistics prepared by the American Iron 
and Steel Association, to arrive at a close estimate of the total quan
tity consumed. Since the data collected for the census of. 1880 and 
those obtained by Mr. James M. Swank in 1884, many mines have en
tered the market with large quantities of rich iron ores; and the com
petition which these offer has stimulated the enrichment of leaner do
mestic ores. In addition, the increased importation of foreign ores has , 
been chiefly of the higher class. From the best data obtainable it is 
believed that the average consumption of ore per ton of pig iron made 
in American blast furnaces in 1887 was 1.95 long tons, and the estimate 
of ore consumed in 1887 therefrom, calculated, is exhibited in the fol
lowing statement : 

Iron m·e consnmption in the United States in 1887. 
Long tons. 

Used in making 6,417,148 long tons of pig iron ..•.•.•.....•.•...•••••••. 12,513,439 
Used in the manufacture of blooms and in silver smelting, etc...... .• • ••• 125, 000 
Used as "fix" in rolling mill furnaces, etc........ • .. • • . • . • • . . • • .. .. • • • . 475, 000 

Total consumption...... . .. • • . . • • .. • .. • • .. .. • • • . . • • • • • .. .. .. . . • . . 13, 113, 439 

From which deduct foreign ore imported...... . • . • • • .. . • • • • . .. .. . • • • . . . 1, 194, 301 
From which deduct rolling mill cinder used.... • • • • •• • • . • • • • • • • • • . • • • • . . 470, 000 

1,664,301 

Leaving an approximate consumption of iron ores of....... . • • • • .. . 11, 449, 138 
or in round numbers 11,500,000 long tons. 

Unusual activity in iron industries developed in the latter part of 
1886, and the demand for ore left stocks light at the end of the year; 
the consumption continued with advances in price and caused many 
mines to operate to their full capacity. This was assisted by some un
fortunate speculative developments, which compelled the prompt sale 
of the product of the mines, obtained in some cases in advance of judi
cious exploitation. As a consequence the shipments from the more 
prominent districts were greatly stimulated, and the stock of ore avail-
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able at the close of the 'year 1887 was probably 750,000 long tons in 
advance of that at the close of 1886. This would increase the produc
tion of the iron ore mines of the United States in 1887 to 12,250,000 
long tons. 

These figures exhibit trade of considerable importance, and to ap
preciate its value we may estimate the railroad traffic which it repre
sents; although all of the ore does not pass over railroads and much of 
it reaches the blast furnace by both rail and water transportation. The 
majority of the ore from the Lake Superior and Lake Champlain regions -
is carried by rail to shipping points and thence by vessel to the lower 
lake or river ports, and there rehandled into cars which travel over the 
railroads to the blast furnaces. Several blast furnace plants are located 
so as to unload foreign ores at their docks, but most of the foreign ore 
is transported from the ports where received by railroad cars or by 
lighters to the points of consumption. A number of our iron works 
rely largely on local ore deposits or cinder from adjoining rolling mills, 
from which the ore is carried by wagons or earts by wire rope transmis
sion or by tram-roads to the furnaces. The proportion of ore which is 
not hauled over our systems of railroads is comparatively small, and 
an illustration of the volume of business based upon the railroad ton
nage is a proper one. 

Allowing an average load of 15 short tons per car (which is more 
prob~bly above than below the actual average as loaded), the amount 
of ore of all kinds consumed in 1887, viz., 13,113,439 long tons, or 
14,687,052 short tons, would require 979,137 cars to carry it, or, say, 
3.2,638 trains of 30 cars; five of these trains, with motive power and ca
boose, would occupy 1 mile of track when standing close, or the year's 
product would occupy 6,527 miles of track, a distance about equal to 
twice that from New York to San Francisco. If all this traffic passed 
a given point there would be eighty-nine trains per day,or a train every 
sixteen minutes during the year. 

The traffic of the Pennsylvania Railroad and branches in 1887, as ex
hibited by the annual report, shows a total tonnage of through freight 
of 6,278,628long tons, or less than one-half of the total amount repre
sented by the iron ore as above, and the local freight ( 43,754,669 long 
tons) is about three times as great as the total iron ore consumption. 
The iron ore carried by the different railroads in the United States in 
1887 would therefore represent nearly 30 per cent. of the entire freight 
traffic of the Pennsylvania Railroad and branches. 
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The tabulated figures presented in this paper indicate the sources from 
which much of the iron ore is obtained, and from these figures we find 
that of the estimated output of iron ore in 1887 the following approxi
mate percentages came from: 

Percentages of the total consumption of iron ore obtained from specified sources. 

Lake Superior region .....•.........•••••••••••.•••••.••. 
Foreign ores .........•.......••••••.•••••.•••••••••.•.... 
Alabama, estimated .......••......•••.•••••.••••......... 
Lake Champlain district . .. • . • . . . . . • • . • • .. • • • • .. . . • .... . 
Cornwall Ore Hills, Pennsylvania ..................... .. 
Tennessee, estimated ................................... . 

~~¥o!r~~~i~~~~~:::::::::::::::::::::::::::::::::::::: 
Ohio ................................... . ................ . 

~~~:~Ye~~~0ated~ ~ ~:::::: :::::::::::::::::::::::::::::: 

Per cent. 

36.8 
9.4 
5.8 
5.8 
5. 3 
4.7 
4. 3 
3. 6 
3.4 
3.0 
1.0 
.8 

From these :figures an approximate estimate of the volume repre
sented by the iron ore shipment of any one source of supply can be made. 
As the ores vary in the yield of iron it will be of interest to place them 
in something near their relative rank by estimating the probable per
centage of the total amount of pig iron which these ores produced. 

Estimated percentages of total pig iron p1·oduced in the United States from various orea. 

Lake Superior ores .................................... .. 
Foreign ores ............................................ . 

8~::J~ni~r~~~~:: :::::::::::::::::::::::::::::::::::::::: 
Alabama ores ........................................... . 
New Jersey ores ....................................... .. 
Tennessee ores ......................................... . 
Missouri ores ........................................... . 
Virginia ores .......................................... .. 
Ohio ores .............................................. .. 
Salisbury region ....................................... .. 
Georgia ores ........................................ • .. .. 

Per cent. 

44.4 
10.5 
6.5 
5.0 
5. 0 
4.4 
4.1 
3.5 
3. 2 
2.4 
.8 
.7 

The strikes in the anthracite coal regions and in the coke regions dur
ing the year materially reduced the demand for ores and curtailed the 
1887 output of some of the important eastern districts, such as the Lake 
Champlain, Cornwall, and New Jersey mines. 

A careful estimate of the amount of rolling-mill cinder used in our 
blast furnaces shows that it represents 3.6 per cent. of the total con
sumption of iron ore in 1887, and about 4 per cent. of the iron produced 
in the country in that year was made from it. 

As no continuous effort is made to collect the statistics of iron ore pro
duction, the data obtained from individual workings must be supple
mented by estimates based upon the amount of pig iron produced ; but 
without actual information as to the source of furnace supplies or the 
destination of mine output such estimates would be misleading, and will 
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not be attempted except for localities where the complications are re
duced to a minimum. From the most reliable sources possible the fol
lowing data have been collected or estimated so as to give the actual or 
approximate figures of production in 1887 of various iron-ore districts. 
The importations of foreign ores are also added. No attempt has been 
made to estimate the. total amount of red hematite, fossil ores, brown 
hematites, or carbonate ores obtained from New York, Pennsylvania, 
Maryland, Kentucky, etc., on account of the difficulty of determining 
the quantity of foreign or Lake Superior ores which are used as mix
tures. For convenience of comparison corresponding figures for the 
year 1886 are presented in parallel columns : 

Ship'ments of iron ore from certain prominent dist1·icts in 1887 and 1886. 
------------------·--;------,---------: 

Marquette region, Lake Superior district ..... . 
Gogebic range, Lake Superior district ........ . 
Meuominee range, Lake Superior district ..... . 
Imported iron ores ............................ . 
Lake Champlain magnetites ........••.•....•.. 
Cornwall Ore Hills, Pennsylvania ............ .. 
Nt;~w Je~se:y: magnetites ....................... . 
MlSSOUl'l llllnes ............................... . 
Vermilion Lake region, Minnesota ............ . 
Ohio carbonates and hematites ................ . 
New Yorkmiues, other than Lake Champlain .. 
Cranberry mines, North Carolina ............. . 

1887. 1886. 

Long tons. 
1, 836, 953 
1, 237, 704 
1, 198,743 
1, 194,361 

788,084 
667, 210 
547,889 
427,785 
39!, 252 
377, 465 
36, 000 
45, 032 

Long tons. 
1, 621, 887 

756,281 
880,006 

1, 039,433 
663,752 
688,054 
500, 501 
379,776 
304,396 
344,484 
35,728 
24,106 

·------------------------------
Estimated production of iron ores in other sections in 1887 and 1886. 

1887. 1886. 

1-----------------1---·-·-- --- - -----

Alabama ..................................... . 

~!~f~~~~~: ~ ~ ~ ~::: ~::: :::: :~::::::::: ~::: :::::: 
Long tons. Long tons. 

740. 000 I 700. 000 
600, 000 500, 000 
450, 000 380, 000 
105, 000 105, 000 

·-----------------'------'-----

• 

The annexed general summary of output or development is presented 
as giving a general index of the progTess of the iron-ore industry in 1887, 
and such addition8 as are considered of value are presented to make 
more complete the paper published in Mineral Re8ources, 1886 (a). 
Some analyses are presented to supplement those given in the contribu
tion named, and where serious errors or omissions have occurred an at
tempt to correct them is made. 

Exp01·ts of iron o1·es for th e yem·s 1886 and 1887. 

' Long tons. 

1886 ........................ ·······-·· 3, 777 
1887 . - •••. - .. . .....•..... - .. -- . . . . . . . . 6, 253 

alron ores east of the Mississippi river, by John Birkinbine, "Mineral Resources of 
the United States, 1886," pp. 39-1031 

9164 MIN--3 
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LAKE SUPERIOR REGION. 

Mining was very active in each of the four districts comprising this 
region during 1887, and the total ontput of 4,667,652 long tons places 
that year in advance of any other; the year 1886 ranking second, with 
3,577,357 long tons. This brings the total production from the Lake 
Superior district in thirty-four years to 35,714,6f0 long tons. 

Marquette district.-This region still holds fh:st place, with a product 
of 1,836,953 long tons in 1887, 7,569 more than the previous maximum 
output of 1882 (1,829,384 tons). Seventy mines in Marquette county 
are reported as having shipped iron ore in 1887, making a grand total 
of 25,183J592 long tons since mining commenced in the Marquette dis
trict. Ishpeming, !00 feet above and 15 miles from Lake Superior, has 
in its corporate limits the following large mines: 

Production of the principal rnines of Ishpeming, Michigan. 

Mines. 

Lake Superior ...................... . 
Cleveland .......................... . 
Lake Angeline ..................... . 
Sali( bury ........................... . 
Barnum ..•..••........••..•••••....•. 
York ............................... . 

Output in 
.1887. 

Long tons. 
302,909 
207,441 
191, 120 

35,611 
16,123 
5,128 

Total for six mines . • • . . .. . • . . . . . 758, 332 

The Lake Superior mine, which continues to lead in the Marquette 
district as a producer of iron ore, yielded an output of 302,909 _long 
tons in 1887, and was exceeded in that year only by the Chapin mine, of 
the Menominee range, the Minnesota Iron Company's mines, in the 
Vermilion district of Minnesota, and by the Corn wall ore bills of Penn
sylvania. 

Mr. H. B. Sturtevant, M. E., describes this deposit (the Lake Superior 
mine) as "a synclinal foid, trending east and west, the western ex
tremity outcropping. Occasionally lenticular masses of ore occur near 
the main deposit, separated from it by thin seams of cbloritic schist." 
The deposit has been wrought a total length of 1,400 feet. The plan 
of mining is by parallel chambers 18 feet wide, leaving pillars of 18 feet 
between them. The chambers cross the formation. Commencing at 
the lowest part of the deposit, work progressed upwards and on the 
length of the chamber, mining the ore to its full length north and south. 
To prevent caving, timber sets are mad·e to replace the ore. To prevent 
crushing the timber by the great pressure brought to bear upon it, rock 
is run into the chamber from the level above, The entire deposit is 
underlaid by chloritic schist and overlaid by ''hematite jasper," a jas
pery rock containing 20 to 40 per cent. of hematite. Part of the open 
pit wor~ w~s c~rrieq to a depth of more th~n 200 feet, and the qnder-
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ground operatio:Rs of the mine now approximate 800 feet below the 
surface. 

The product of the prominent mines of the Marquette district in 1887 
which have records of total outputs of one million tons or over and their 
total shipment since their opening to date, are: 

Output of pro'rninent mines in the Marquette district. 

,..------------~------.---------, 

Mines. 

Lake Superior ...................... . 
Cleveland .......................... . 
Republic .......................... .. 
Jackson ............................ . 

~~:~r~:eii~~ ·: ::::::::::::::::::::: 
York .............................. .. 

These seven mines show a total to 

Shipments 
in 1887. 

Long tons. 
302,909 
207,441 
220,624-
109,906 
146,330 
191, 120 

5,128 

Total. 

Long tons. 
4-, 195, 131 
3, 704,654 
2, 811,450 
2, 714,4-60 
1, 907,892 
1, 088,106 
1, 040,129 

date of............................. ........... ... 17,461,822 

This is 69.4 per cent. of the product of the Marquet_te district. 

The Gogebic range in the third year of its development outstripped 
the Menominee district by 38,961 long tons, the figures being: 

Long tons. 
Product of the Goge bic range in 1887 . . . • • . . • • • • • . • • • • • . . . • • . • . . . • • • • • . • 1, 237, 704 
Product of the Menominee range in 1887 .•••••.. -... • • • • • • • • . • • • • • . . • • • • I, 198, 7 43 

This is accounted for by the mistaken policy of over capitalization, 
which transformed the Gogebic range into a center for stock speculation, 
rather than for legitimate iron ore mining enterprises. The result was 
that, with the desire to realiz-e on the money invested, developments of 
some mines were made in advance of actual requirements and without 
studying judicious method~. Each organization strove to get its ore to 
market and to be recognized as a shipping mine, and the competition for 
lake freights forced them to rates ruinous to the shippers. These rates 
also encouraged all-rail shipments, and the Gogebic range in 1887 in
creased its output 63.6 per cent. over that of 1886, taking precedence 
of the Menominee range. But it is probable that in 1888.it will go 
behind its older rival, for the "bubb_le" which floated so many mining 
companies into prominence has collapsed and some Gogebic mines have 
suspended operation; the leases of others have reverted to the owners 
of the fee on account of defaults on royalties, and others which have 
been opened by imperfect methods must practically be developed anew. 
But the Gogebic range will continue as a very important factor in the 
Lake Superior region, and will be a large producer of ores; in fact un
der management which seeks to win ore cheaply and maintain the 
mines, the success of the district is more assured than when the opera
tions were largely so regulated as to bolster the stock shares above 
their intrinsic value. The four large mines, which up to the close of 
1887 had produced almost 70 per cent. of the ore mined, give promise 
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of continuing to add to the ore supply of the country and to maintain 
the Gogebic range as an important center of iron ore mining. 

The products of these four mines in 1887 are given as follows: 

Output of p1·orninent mines in the Gogebic district in 1887. 

Quantity. 
1------------- ----

Colby ...........•.••..•..•.•..••..... 
Norrie ......•........................ 
Ashland ............................ . 
Aurora ......•........•...••...•••... 

Long tons. 
258,518 
217,254-
175, 561 
159,252 

The bulk of the ore taken from the mines of the Gogebic range has 
been transported by the Michigan, Lake Shore and Western Railroad 
to its ore docks at Ashland, Wisconsin, on Lake Superior. These ore 
docks, each 1,400 feet long, have capacities of 24,000 and 30,000 tons 
of ore, respectively, but considerable ore has also been forwarded by 
all-rail shipments; and during the past season connection was made 
with the docks at Escanaba, on Lake Michigan. The destination of the 
ore shipped by this railroad in 1887 is given by Mr. W. R. Hancock, 
auditor, as follows : 

Destination of Gogebic ores handled by the Michigan, Lake Shore and Western Railroad. 

To Ashland docks .................. . 
Escanaba docks ................. . 
Other points, all-rail shipments .. 

Quantity. 

Long tons. 
8~9. 769 
53,4-48 

183,899 

Total.......................... 1, 067, 116 

This road also handled, during 1886, 772,175 tons ; and in 1885, 119,862 tons. 

The Wisconsin Central Railroad shipped ore from the Gogebic range 
in 1887 to its ore dock at Ashland, which is 1,404 feet long and has a 
capacity of 28,250 tons. Mr. T. J. Hyman, auditor, states that during 
the year 1887 the shipments over their lines were: 

Shipments of iron m·e over the Wisconsin Central Railroad in 1887. 

To Ashland ........................ .. 
Other points (all rail) ............... . 

Total .......................... .. 

Long tons. 

209,511 
33,324 

24-2,835 

Mr. W. J. Olcott reports that a vertical depth of 350 feet has been 
reached in the workings of the Ashland mine. The shaft where this 
depth has been attained is vertical for 150 feet from the surface, there 
it followed the foot-wall at an angle of 670 30', but at 120 feet farther
that is, 270 feet vertically from the surface-the foot-wall flattens to 53°. 
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Twenty-one analyses of the ore taken from various parts of the work
ings of this mine and from stock piles at the close of 1887 show the 
following: 

Analyses of iron ore from the Ashland mine, Wisconsin . 

.Maximuoo. Minimum. Average. 

1-------1-----------
Per cent. 

Iron................ . 68.60 
Phosphorus . ......... .059 

Per cent. 
60.87 

. 036 

Per cent. 
65.87 

.0405 

Other analyses of over 25,000 tons of ore show: 

I Iron. Phosphorus. 

Per cent. Per cent. 
64. 91 0.029 
65. 57 0. 049 
63.39 0. 054 

A check sample, finely pulverized and well mixed, submitted to ten 
different chemists, showed the following average: 

Iron-·----------- · -·· - ----- · - - --- - -- -
Phosphorus .................... . . .. . 
Silica----- - -· ·· ·· · ------- .... . ... . .. . 

Per cent. 

63.018 
0. 0436 
4.43 

Concerning the iron ore deposits of the Gogebic range, Mr. Richard 
A. Parker, M. E., indorses the opinion that there are not two veins. He 
says oftl.te ore-bearing strata confined by the red slates and jasper hang
iug wall that" there are not in any sense two veins; in twenty or more 
miles of development there are but three well-established lenses of ore 
lying to the north of the strong foot-wall deposits, which have been 
called north veins, and their interrupted occurrence is so rare, compared 
to the continuity of more southerly deposits on the Laurentian schists, 
as to be scarcely sufficient to warrant the use of the significant term 
'vein,' which was adopted and widely advertised by those interested 
in stock operations. As for manganese being made the basi~ of distinc
tion between two veins, there may be instanced the continued occurrence 
of quite a regular percentage of it in the Kakagon and Bessemer mines, 
while the developed properties upon either side upon the same strike 
(Nimikon and Superior mines) are entirely free from it." 

The Anvil mine, some two miles east of the town of Bessemer, presents 
an entirely analogous case to the foregoing; it has a south vein of man
ganiferous iron ore, while the properties adjacent have not yielded an 
appreciable quantity in the ore. 

The Kakagon mine, located :one mile west of the Montreal river, 
yields a manganiferous ore. The combined units of iron and manga· 
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nese average 63 per cent. or over, the latter element varying from 0.5 
to 8.34 per cent. Some few characteristic analyses of Kakagon ore are 
as follows: 

AnalyBeB of iron ore (a) from the Kakagon mine, Gogebic region. 

Metallic Manganese. Silica. Phos- Total metallic 
iron. phorus. units. 

------~ ------------

Per cent. Per cent. Per cent. Per cent. Per cent. 
60.16 3.68 3.12 0.064 63.84 
60.38 4.49 3. 31 0.067 64.87 
64.26 . 76 ............. . --. ·-·· ........ 55.02 
60.20 4. 09 ................ .................. 64.29 
59.21 5.56 4. 31 0.062 64.77 
58.11 5.34 5.06 0. 059 63.45 
62.01 2.03 3.90 0.069 64.04 
M.88 8. 34 4.48 0.065 63.22 
57.76 5.97 5. 22 0.061 63.73 

a Dried at 212° Fahrenheit. 

Mr. Parker notes another point of interest in the frequency with 
which sheets of talcose matter, locally known as "soap rock," pene
trate the ore bodies. At some period of development of all of the 
large mines these sheets have been found, varying from 1 to 25 feet in 
thickness. One of the cleanest and most easily observed sheets is seen 
as the floor of the open pit at the Aurora mine. It has a pitch ~bout 
the same as that of the ore lenses, but cuts across the deposit at right 
angles to the dip, ending when it reaches the foot-wall quartzite. It 
is soft, of smooth even grain, and comparatively free from iron or iron 
stain. Where the ore came in contact with it the former was decom
posed for a foot or so, and the analysis showed that it contained a higher 
percentage of phosphorus than usual. 

Concerning the developments on the eastern end of the range, Mr· 
Parker says "some of the workings of the Brotherton property under
lie Sunday Lake, and water has been a source of trouble and expense, 
as these mines al'e very wet. The latter mine is the deeper, being 
about 200 feet from the surface. The ores are exceptionally good, the 
average of all the assays obtained from the mine and cargo samples 
yielding, when dried at 2120 Fahrenheit: 

A.nalyBiB of i1·on ore j1·om Brotherton mine, Michigan. 

. 1_":.::"_1 
Metallic iron ........................ - ~ 63. 8708 I 
Phosphorus .. ·--··-············...... 0. 0401 
Silica................................. 6. 3320 

Considerable attention has been directed to the method of success
fully exploiting large deposits of soft ores, as in the Menominee and 
Gogebic ranges. In some mines of the latter the Nevada system of 
square sills has been adopted, but instead of having the square mor
tise and tenon, a round one is used, with decided advantage in point of 
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time saved in setting in place and strength to resist torsional strain. 
Specially designed machinery insures uniformity of size of these mor· 
tises and tenons, which in square ends is often a source of trouble, and 

- requires at times chipping or wedging to secure proper adjustment. 
Should a side thrust occur with the square ends a rupture of the post 
is threatened, but with tha round mortise the caps will, it is claimed, 
slide around the post tenon, and the pieces be given an opportunity to 
re-adjust themselves to the pressure. 

Menominee range.-Mr. Per Larsson, M. E., reports the output of the 
Chapin mine for 1887 at 334,028 long tons, and anticipates that the 
product of 1888 could be even greater, as the mine is in condition to 
yield a large amount of ore. The Chapin, except the Vermilion mines 
of the Minnesota Iron Company, was the largest producer in the Lake 
Superior region in 1887. 

The ores of the Chapin, Vulcan, Ludington, and part of the Norway 
and some other mines are classed as Bessemer. Mr. Larsson gives the 
following analyses of the average ore mined during 1887: 

Analyses of iron ores from the Chapin ·rnine, Meno·rninee mnge. 

-1 
Metallic iron .... . . -I 
Phosphorus .....•.•.. 

Output of 
1887. 

---
Per cent. 

62.93 
0. 072 

I 
Stock pile, win
ter, 1887-'88. 

1 

Perc~~\o I 

0. 070 

Outputs fo1· 1886 and 1887 of the larger mines of the Menominee range. 

Mines. 

Chapin .............. .. 
Vulcan .............. .. 
Ludington . .••.......•. 
Norway .............. . 
Iron River ........... .. 
Florence .............. . 

1887. 

Long tons. 
334,028 
205, 036 
101, 653 

95,726 
83,018 
79,399 1 

1886. 

Long tons. 
198,871 
143,930 

74,721 
93,878 
78,591 

8, 210 

The total amount of ore credited to the Menominee range for 1887 
(1,198,743 long tons) makes 1887 the year of maximum product, for it 
exceeds the output of 1882 by 62,725 long tons. The total shipments from 
this range since its opening in 1877 to the close of 1887 amount to 
7,427,398long tons, of which the Chapin mine produced 1,663, 739; the 
Norway, 1,025,475; the Vulcan, 1,021,341long tons; a total of 3,710,555 
tons, or practically one-half of the entire output of the range. 

MINNESOTA. 

The shipments from the mines near Vermilion lake in 1887 fell some 
6,000 long tons short of the estimates made for the year, but they ex-
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ceeded the shipments of 1886 by almost 90,000 long tons, the figures 
since the opening of the mines being as follows: 

ShipmtmtB of i1·on ore f1·om Minnesota mines. 

Quantity. 

Long tons. 
1884. August 1 to November 1....... 62,124 
1885. May to November . . • • . • . . • . • . • 225, 484 
1886. May toN ovember ..•......... ·I 304, 396 
1887. May to Novembe~ •••••..•...• -~--394, 252 

Total . • • • • • . . . • . • . . . . . . • • . . . . . . 986, 256 

The excessive freight rates prevailing undoubtedly reduced the Qut
put of 1887, for although the shipment was large in 1886, the mines bad 
about 100,000 tons more in stock at the opening of navigation in 1887 
than at the same time in 1886. 

The relative development of the various openings which shipped ore 
from the Vermilion range, and the dates of their opening, are exhibited 
by the following data, supplied by Mr._ Elisha Morcum: 

Total shipments of iron ote from individ·ual Minnesota mines. 

Names of oprodnge. I When opened. 

Stone ..........•....... 

~~~!~n:§ o: "i::: : ::::::: 
Stuntz .••.............. 
Lee .................•.. 
Tower No.2 .......... . 
Ely·········-~·-······· 

May 1,1884 ...... . 
May 8,1884 ..•.... 
July 20,1884 ..... . 
August 1, 1884 , .. . 
December 13, 1884. 
Aprilll, 1886 ..... 
December 29,1886. 

Total ..............••••........•..... 

Total prod
uct to July 

25,1887. 

Long tons. 
239,866 
62,098 

214,794 
24,399 
50,270 

173,831 
88,307 

853,565 

The product is given to the close of July 25, 1887, at which time 
the property was transferred to the present owners. Mr. D. H. Bacon, 
general manager of the Minnesota Iron Company, states that the ma
chinery bas been largely augmented, and that new shafts have been 
sunk in the foot wall so as to make them secure .and permit of deeper 
sinking. Work has been prosecuted upon some of the outlying de- · 
posits of comparatively lean ore. He states that a shaft 270 feet deep 
is in good ore. The deepest workings are 200 feet, and show ore. He 
estimates the shipments for 1888 at 450,000 long tons. 

The Duluth and Iron Range railroad has been extended 25 miles east 
of Tower, to give shipping facilities to deposits being developed, which 
exhibit a different structure but composition nearly identical with those 
now exploited. Of the deposit known as the Chandler, Mr. H. S. Pick
ands says " the vein has been proved for a length of over 1,000 feet, a 
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width of over 100 feet, and a depth of 90 feet, showing at every point 
of test high quality Bessemer ore;" latest analyses at a depth of nearly 
60 feet and over 150 feet distant in width gave respectively: 

Analyses of iron ore frorn the Chandlet· tnine, Minnesota. 

I 
Metallic iron. Phosphorus. / Silica. I 
-Per cent~ -Per cent.-~-Pe1· cent.-~ 

I 
69. 00 0. 018 o. 82 
66. 79 0. 036 4. 07 

------
Sulphur and titanic acid both imperceptible. 

Between Tower and the Chandler mine, in about a straight line, 
the formation of country rock and Jasper is nearly continuous; but 
although much exploiting work has been done, no other remarkably 
valuable deposit of ore has thus far been found, and to the east of the 
Chandler the same may probably be said. The formation extends al
most unbroken in a northeasterly direction to the Canada border, and 
shows ore at various points. A lean black ore outcrops for niiles in 
length and of great width; but, as now determined, its metallic iron 
is not over 50 per cent., and silica from20 to 30 per cent. It is of course 
to be expected that other valuable mines beside the Chandler will be 
found in all this extensive formation, but there is no reason to suppose 
that they will be any more frequent or more easily discovered than in 
the older districts. The Chandler entered the lists of shipping mines 
·in 1888; its output is expected to reach 40,000 tons. 

Although the South or Messaba range is generally considered as pro
ducing titaniferous ores, Mr. C. S. Robinson reports that "out of 15 
samples, some of which are known and the rest reported to have come 
from this range, 9 were without titanic acid, and 6 carried it in amounts 
from a trace to about 12 per cent. Of these 6 samples, 3 were reported 
from the same property, whereas, with the possible exception of 2 from 
the same land, the 9 samples were taken from different locations." 

The following analyses of Minnesota iron ores are furnished by Mr. 
Robinson: 

Analyses of hematite from the Vermilion range outside of the Minnesota 11-on Compan.IJ's 
p1·operties. 

Iron. Phosphorus. Silica. 

Per cent. 
69.10 

Per cent. Per cent. 

68.70 0. 096 ... --------- .. 
34. 00 0.110 --------------
60.75 0. 094 --------------
69.10 0.102 --------------

(a)62.45 0.017 --------------
66. 75 0. 115 1. 14 

(b)i~jg I gJ~i ~-------·--g:gg 

·-------~~_:_~g-~ ____ g_: _g~-~ -~~~~:~~ 
a l{an~aue~te, 0. 45. b Sulphur, 0.133, 
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Analyses of magnetic i1·on ores f1'0m northern Minnesota. 

Iron. 

·Percent. 
39.85 
62.50 
54.30 
66.50 
64.00 
59.00 
57.70 
64.30 
46.45 
53.10 

(a)62. 70 
33.50 
51.55 

(b)58. 20 
59.60 
56.15 
59.25 
47.35 
66.00 
64.15 
57.90 
50.80 

Phosphorus. 

Per cent. 
0. 063 
0. 040 

Sill ea. 

Per cent. 

· · · · · · · · · · o: o69 · • · • • • • · • · 2: o7 · · 
0. 466 1. 97 
o. 050 13.11 
0. 021 12.41 
0. 262 ............... . 
0.137 .....•.••.....•. 
0. 059 .... -- ........ .. 
0. 023 .••..•••••.•.•.. 
0. 068 ............... . 
0. 056 21.66 
0. 031 .••.....•••..••. 
0. 063 ............... . 
0.047 ............... . 
0.116 11.14 
0. 060 ...... ·•····•··· 
0.054 ............... . 
0. 066 ...•.•.•.••..... 

· ·········a: i23 · ······ ···i9." is .. 
a Manganese, 2.69 . b Titanic acid, 4.50. 

.Analyses of iron o1·es front the Messaba range, Minnesota. 

Hematite. Magnetic ore, etc. 

Per cent. Per cent. Per cent. Per cent. Per cent. Per cent. 
Metallic iron............... 60.20 57.75 49.45 49.00 57.27 52.80 
Phosphorus .. . . . . . • • . • • • • • . 0. 020 0. 052 0. 164 0. 056 0. 012 0. 022 
Silica. . . • . . . . • . • • • . • • • . • • • • . 9. 89 . . . . . . . . . . . . . . . . .. 24. 41 7. 50 14. 90 
Titanic acid .......................... None. None. 0. 34 Trace. 

MAINE. 

Maine may be credited with mining about 8, 700 long tons of iron ore 
in 1887. 

VERMONT. 

A deposit of specular ore near Saint Albans worked on a limited scale 
was used in the open-hearth furnace at Saint Albans. It is reported by 
Mr. A. F. Brainerd as a specular hematite of the following average com
position: 

Average composition of specular iron ore near Saint Albans, Vermont. 

Iron •...•.•.•••..•..••.••••••.••...•. 

if!~p~~~~~:::::::::: :::::::::::::::: 

Percent. 

62.50 
0.105 
c. 20 

SALISBURY REGION. 

The mines of western Connecticut and Massachusetts, and of the sec
tion of New York adjacent, recognized as comprising the Salisbury re
gion, produced 120,000 long tons of brown hematite ores in 1887. 
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NE"\V YORK. 

The Lake Champlain magnetite mines were quite active during 1887, 
and produced more ore than in 1886; the quantities being: 

P1·oduction of magnetic iron orej1·orn Lake Champlain, New Ym·k, in 1887. 

Mines. Long tons. 

Port Henry . ...... . . . .••..••.......• . ...•..••••.••....•. . 
Crown Point ................... . .. . .. . ... . .......... . .. . 
Chateaugay ............................................ . 
Other Lake Champlain mines .......•..•.•••.••.••••••... 

428 522 
64, 940 

219,390 
56,000 

Total . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . • . . 768, 852 
To this we may add from other New York mines .••..... -~~~~ 

Total magnetic iron ore mined in New York. ······I 784,852 

A considerable amount of Lake Champlain magnetite is used for 
fettlingin rolling mills, and the ore is sent largely to New York and 
Pennsylvania blast furnaces. Regular shipments of Saint Lawrence 

· county red hematites and some Salisbury brown hematites have been 
made to eastern Pennsylvania furnaces, and as an offset some of the 
harder Lake Superior ores have been shipped as far east as Troy. De
velopments are in progress of some promising deposits of magnetite on 
the western slope of the Adirondack mountains. 

At the mines of the Chateaugay Ore and Iron Company the concen
tration of the leaner ores has received attention, and works are in oper
ation capable of handling one-third of the product of the mine~. The 
ores shipped are sold not to fall below 47 per cent., and the leaner ores 
are therefore concentrated to yield from 63 to 65 per cent. of iron in a 
finely divided state. 

Mr. A. L. Inman furnishes the following analysis, showing the average 
composition of one hundred and thirty-eight daily samplings of the ore 
mined by the Chateaugay Ore and Iron Company at Lyon Mountain, 
New York. 

Analysis of ore as shipped from Chateaugay mines, New York. 

Per cent. 

Peroxide of iron...................... 49. 979 
Protoxide of tron . . . . . • • • • • . • • . . . . . . . 22. 489 
Protoxide of manganese.............. 0. 169 
Alumina ...... .. .. . .. .. .. .. .. .. .. .. . . 1. 363 
Lime................................. 4.049 
Magnesia... . ....... .. ....... .. . .. . . 1. 970 
Silica . . . . . . . . .. . .. .. .. . .. . .. .. . . . .. . 18. 447 
PI.Josphoric acid . . .. . . .. .. . .. .. .. . .. . 0. 068 
Sulphur... . ......................... 0.052 

Total ..................... . ... . 

Iron ............................... . 
Phosphorus ........................ .. 

100. 586 

52.470 
0. 029 
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The most extensive operation in con,ection with the development of 
a single mine is at the deposit of magnetic ore at the Tilly Foster mine, 
Putnam county, New York. The entire hanging wall for about 300 feet 
in depth is being removed by blasting, and it is estimated that 350,000 
cubic yards of rock will be handled. This will convert what is now 
largely an open-ground mine into an open pit from which it is expected 
to secure in pillars, etc., sufficient ore to make the heroic method of 
stripping pay well. 

NEW JERSEY. 

New Jersey augmented its output in 1887, the figures, as reported by 
Prof. George H. Cook~ being: Iron ore, 547,889 long tons; zinc ore 
(franklinite), 50,220 long tons. Several developments of good promise 
have been made during the year. 

Professor Cook corrects the estimate given on page 50 of " Mineral 
Resources of the United States, 1886," by the statement that the total 
output of the New Jersey mines since their opening to the close of 1887 
is fully 16,000,000 long tons. 

The equipment of some of the New Jersey magnetite mines does not 
encourage cheap mining, and excessive.royalties still paid for ore taken 
from leased mines continue to restrict the output of the group of mines 
within 50 miles of New York City. 

PENNSYLVANIA... 

In Pennsylvania the Cornwall Ore Bank Company still leads as a 
producer, although the output of 667,210 long tons was 20,844 tons less 
than that of 1886. The total product of this remarkable deposit to the 
the end of 1887 is 8,6:37,000 long tons. 

Mr. J. H. Harden, M. E., states that "there are two distinct deposits 
of magnetic ore at Boyertown, Pennsylvania, known as the 'blue' and 
the ' black.' The dip of the former is about 450 and of the latter from 
320 to 45o. The deposits vary in thickness from 5 to 50 feet, the average 
being about 2D feet. The. ores range in composition -from 35 per cent. 
in the "blue" to 56 per cent. of iron in the "black." The following are 
some of last year's analyses, in natural condition, of the "black" ore 
from the Phamix Iron Company's mines; the sam pies were taken from 
all the cars during one month :" 

Average analyses of iron m·e front the Phcenix mines at Boym·town, Pennsylvania. 

l----18-87_. ---1!·-Ir-oi_l._ Ph:;~ho- 1 Sulphll'. ":::!:"" Sllloa. 

Per cent. Per cent. Per cent. Per cent. Per cent. 
June................... 59.22 0. 033 2. 73 ...........••••••••• 

I 
i~~~;t:~::::::::::::::~ ~~:g~ 1······-~~~- ..... :·.~~- ~ .... ~:~:. ::::::::::1 
September............. 58.83 ....................................... . 
November .... _ .. . .. .. . 56. 15 . 042 2. 87 .. . . . . . . . . 9. 43 
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The analyses of the Jones magnetic ore mined from the " Warwick 
reserve," near Joanna, Berks county, which yielded 12,230 long tons in 
1887, are given by Mr. Harden as: 

Analyses of magnetic i1·on o1·e from Joanna, Pennsylvania. 

1887. Iron. Phospho
rus. Sulphur. Silica. 

Per cent. 
44.07 
39.48 
46.57 

Per cent. Per cent. Per cent. 
June .................... . o. 021 1. 56 8. 48 
July .................... . 
August ................ .. 

. .... ~ . . . . . . . . . . . . . . .. .. ... .. . . -........ -.. 
. 020 1. 38 11. 10 

From the French Creek mines during 1887 there were taken 10,451 
long tons. 

The total output of the Boyertown mines for the year is estimated at 
50,000 long tons, and from the data presented it is possible to form an 
approximation of the total production of magnetic ore in Pennsylvania 
in 1887, exclusive of Cornwall, as 79,000 long tons, or, including Corn
wall, 7 46,000 long tons. Fully 700,000 tons of this magnetic iron ore 
were roasted to drive off part of the sulphur which it contains. 

One of the earliest iron ore developments in Pennsylvania was in what 
we know as the Durham hills, near the Delaware river, and about 10 
miles below Easton. It is claimed that ore was mined here as early as 
1698, and that operations have been carried on quite regularly since 
1727. A · total of 550,000 long tons has been won from this deposit of 
"primitive but non-magnetic ore," of which the following analyses are 
supplied by Mr. B. F. Fackenthal, jr. : 

Analyses of i1·on m·e from the Durham hills, Pennsylvania. 

I---------I-P_e_r _ce_n_t. _Pe_r_ce_n_'·i-P-er_ce_n_t. 

Oxide of iron...... . .. .. • .. 56. 72 66. 73 71. 66 
Silica .......... ·...... .... .. 35.84 30.45 23.80 
Lime.... . .. .. .. .. .. . .. . .. . 0. 47 0. 07 0. 16 
Magnesia.................. 1. 22 0.17 0. 82 
Alumina.... . . . . . . . . . . . . . . . 3. 33 0. 96 2. 22 
Phosphoric acid • • . . • • . . . . . 0. 07 0. 06 0. 096 
Sulphuric acid.......... .. 0. 35 0. 32 0. 260 
Combined water........... 1. 64 1.15 1. 00 

Total. ................. 99.64 99.81 100.116 

Metallic iron .............. 41.02 47.15 51.51 
Phosphorus ................ 0.034 0.026 0.042 
Sulphur ................... . 0.140 0.127 0.105 

In addition to the above a considerable amount of brown hematite 
ores has been obtai ned from the vicinity. 

Mining has been quite active lately in the hematites of central Penn
sylvania to supply some new blast furnace plants, and systematic efforts 
are now being made to introduce the rich Lake Superior iron ores as a 
regular portion of the blast furnace charge in eastern Pennsylvania. A 
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considerable quantity of Minnesota and some Marquette ores have been 
contracted for. 

OHIO. 

Last year's product of iron ore, according to State Mine Inspector 
Bancroft's annual report, is in excess of the year before by 32,981 
long toris. Most of this increase is in the hematite column. The out
put by counties is as follows: 

Amount of i1·on ore m.ined in Ohio in 1887. 

1 

__________ c_o_un_t_ie_s. _________ 
1

_B_la_c_k_B_an_d_.l HemaMw. 

Long tons. Long tons. 
Columbiana ...•....•..••..•...•.......•..........•. , 7,800 
Galli3:. . . . . . . • • • • . • • . • • . . • . • • . . . . • • . . • . • • • . . • . . . . • • . 8, 326 

}l;cc~~f:: ::::::::::::::::::::::::::: :::::::::::::: a::~~~ 
~ta'h~~~~~ ·.·:::::.:: :::::::::::::::::: · ·· · ·· · 2i; 63o· .... -~~:·.~:~ 
Perry. . . . . . . . . • • • . • . • • . . . • . . • • . . • • • . . . • • • • . . • • . • . • . 27, 711 
Scioto................................ . • • • • • . • . . • . . . 14, 784 

i~~:~~ll~~.:: ::::::::::::::::::::::: 6!: ~~g :::::::::::: 
Vinto:~~~~~~~---·.·.·.·.·.·.· -~~~~ ~ ~ ~ ~ ~~~~~:~~ -~;.-~~~- 2:::::: 

Total, long tons ........................ ~--·· = 377,465 

Mr. Bancroft says the column headed'' hematite" includes all red ores 
or ores other than Black Band. This classification is not strictly cor. 
rect, however; nearly all of such ore in the State is limonite, or brown 
hematite, and if not properly hematite when dug becomes such to all 
intents and purposes before it is used. 

MISSOURI. 

Prof. William B. Potter, of the Saint Louis Sampling Works, reports 
the output of the iron ores of Missouri for 1887 as follows: 

Production of iron ore in Missouri in 1887. 

Pilot Knob ......•..•...•••••.••••••. 
Iron Mountain ...................... . 
Other mines in southeastern Missouri. 
Soft hematites from central Missouri 

counties .......................... . 

Total ......................... . 

Long tons. 

206,000 
113,589 

1, 387 

106,809 

427,785 

The developments at Pilot Knob have been such as to cause appre
hension as to the continuance of the deposit as an important producer 
of iron ore, and although the mine can not be stated to be worked 
out, the present outlook is not encouraging. The practice of hydraulic
ing at Iron Mountain is continued, and the finer ores are separated from 
tbe gangue by jigs? but no ore is crushed for se:paratioQ. 
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A statement of the iron ore ~ined and shipped from Iron mountain, 
from the beginning as far as recordeu, is as follows: 

Shipments of iron ore from I1·on Mountain, Missouri. 

Prior to and including- -

1870 ..••.•••••••.••••••••••••••••••.•. 
1871. •••••.••••••••••••••••• ••••••••· · 
1872 .•.••••••••• ·•••••••••••·•••••·••· 
1873 ..••.•.•••.•.•••.•••••••.••••••••. 
1874 .•••••••.•••••••••••••.•••••...••. 
1875 .••••••••••••••••• ·•••••·•• •·••••· 
1876 .•••••.••••••••••••••••••••••••••. 
1877 ..•. ·•••••·••··•••••·••··•••••••·· 
1878 .••...•••••••..••..•••.••••••••••• 
1879 .••..••••••..••••••••••. .• ..•••••. 
1880 ..•.••••.••..••.••••.•••••. •····•· 
1881. •••·••· ..•..••..•••••.•••••.•••.. 
1882. ·•··••··•••••••••••••••••••••• .. 
1883 .•... ••··••·••••••·••·•••·••·•·· •. 
1884 ..•..••••. ·••••••••••••••••••••• .. 
1885 .••. ··•·••••••••·••••••••••••·••· · 
1886 ...•.••••.•••.•••.••••.••••••••. .. 
1887 .•••••..••.•••••••••.••••••••.••.. 

Long tons. 

791,077 
157,904 
269,480 
235, 130 
103,680 
107,220 
107,430 

75,468 
95,930 

142,368 
108,045 
77,434 
62,043 
51,352 
47,220 
52,993 

138,082 
113,589 

Total . • • • . . • • • • • • . . . • . . . • . . . . . . 2, 736, 445 

A deposit of hematite, probably a carbonate altered by exposure, is 
reported in Callaway county, Missouri, 7 miles north of_ Jefferson City, 
the mineral lying in veins or lenses 3.5 to 7 feet thick near the surface. 
Some of this ore has been used at the steel works at Joliet, Illinois, and 
is of the following ·composition: 

Analysis of iron orej1·om Callaway county, Missouri. 

Ferric oxide ..........••............. 
Manganese oxide .....•.............. 
Alumina .........•................... 
Lime ....................••........... 

~li~:~~i-~·-~ ~--:: ::::: ::~::::: ::::::::: 
Phosphoric acid ............•......... 
Sulphuric acid ...............•....... 
Water .••............•.•••.•.••...... 

Per cent. 

97.02 
0. 35 
0. 42 
0.83 
0. 20 . 
1. 21 

Trace. 
0.02 
0. 66 

Total . • . . .. . . • . . . • . . •. . . • . . . • . . 100. 71 
Metallic iron....... . . . . . . . . . . . . • . . . • . 67. 01 

IOWA. 

The limonite resulting from a weathering of carbonates apparently 
covers considerable territory in the valley of the 1\iississippi river and 
its tributaries. .A sample from near Council Bluffs, analyzed by Mr. H. 
S. Fleming, shows metallic iron 58.86 per cent., silica 8.12 per cent. 

Three miles northeast of the town of Waukon, Allamakee county, 
Iowa, a deposit of limonite is reported as a hill of ore extending over 
au area of 300 acres. The deposit lies at an average of 4i feet below 
the surface, and test pits (one to the depth of 32 feet} are claimed to 
show continued richness and solidity as far as worked. "Geologically, 
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this iron ore deposit occupies the place of a portion of the Trenton 
limestone on top of the Saint Peter's sandstone, among the Lower 
Silurian rocks." The face of the adjacent country is hilly, and the crest 
of this iron deposit is the highest point in eastern Iowa, being 1,409 
feet above the level of the sea, and about 760 feet above the Mississippi 
river, which is 14 miles distant. 

Professor Fisher, of Milwaukee, Wisconsin, who supplied the above 
data, reports the following analyses of samples of iron ore taken per
sonally from the mines : 

Analyses of limonites f1·om Alla·makee co1tnty, Iowa. 

Black. Yellow. A ~~~~ge 

1~-------1--- -------r-

Per cent. Per cent. Per cent. 
Metallic iron . . . . . . . . 58. 59 54. 79 ....... . 
Oxideofiron ........ '......... . .......... 76.74 
Silica . . . . • . • .. .. . .. .. 4. 00 5. 12 11. 02 
Water.... ... .................. 11.92 11.92 
Phosphorus a-nd phos-

phoric acid....... .......... 0.131 0. 30 
Sulphur ..•.............•....... . ......... ... ..... 
Lime................. .......... 0. 70 0. 70 
Mag;nesia . . .. . .. . . . . . . . . . • . • .. .. . . .. .. .. Trace. 
Alumina. . . . . . . . . . . • . .. . • . • . . . . .. .. • . . . . . Trace. 
Manganese........... .......... .......... Trace. 

MISSJ.SSlPPl. 

In northern Mississippi there are indications of carbonate iron ores 
over a considerable area; they appear as outcrops of limonite, probably 
weathered by exposure, and are interesting as occurring in the Tertiary 
formation. The ore lies at but a slight dip, and, unless it should 
become leaner under cover, can be economically exploited. 

Mr. Alfred F. Brainerd reports the following analyses: 

Analyses of iron m·e front Clark county, Mississippi. 

l Iron: Silica. Phos
phorus. 

-----------1------ ---------

! ................... . 
2 ................... . 
3 ....... ... ......... . 
4 ................... . 
5 .................. .. 
6 .••......•.......•.. 
7 .................. . 
8 ................... . 
9 clried ........... . 

10 dried ............ . 
11 dried .......... .. 
12dried ........... .. 

Percent. 
31.82 
51.11 
42.82 
39.62 
14.75 
46.80 
30.12 
35.38 
52.63 
58. 72G 
58.32 
45.718 

Per cent. Per cent. 
40. 30 0. 382 

7. 54 0. 078 
19.62 . ..... .. 
20.52 ....... . 

0.150 
0. 028 

36. 00 0. 620 
45.40 ........ 

Commenting on these analyses, Mr. Brainerd says they show the 
principal constituents of the ore, except the carbonate of lime, which 
occurs in small shells, reudering the material nearly self-fluxing. No~ fj 
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was selected as being high in lime to ascertain whether it would be high 
in phosphorus, and it ought not to go in as ore. No. 7 also shows 5.50 
per cent. carbonate of lime. About 60 tons of ore were roasted and 
shipped to Birmingham, and a furnace run was made, yielding an out
put of 40 per cent. of No. 3 foundry iron. In this test the mixture was 
one-half Red mountain, Alabama, soft ore, and one-half Enterprise, 
1\iississippi, roasted carbonate ore. The iron compares favorably with 
No. 3 foundry iron, made two years ago at the same place, but with dif
ferent cinder and burden. 

A personal examination of these ores in Benton and Tippah counties, 
:Mississippi, indicates that the deposit is of considerable extent. Analy· 
ses of specimens collected were made by Mr. H. S. Fleming; these 
show that the ores carry from 35.4 per cent. to 48.6 per cent. of iron. 
The phosphorus varies from 0.112 to 0.16 per cent.; the silica from 11.89 
to 19.26 per cent., and the alumina in two samples shows 5.87 and 5.21 
per cent. The manganese in one sample shows 0.042 per cent. 

· SOME SOUTHERN IRON ORES. 

Arkansas has considerable iron ore; one deposit of pisolitic ore has 
attracted considerable attention on account of being discussed during 
the year in the metallurgical press. 

As prominence was gi-ven to the iron ores of the southern States in 
"Mineral Resources of the United States, 1886," further general men
tion is not now necessary. Attention has been directed to the limon
ites of western Kentucky, and the district adjacent to the Cum berland 
and Tennessee rivers has been brought into notice by efforts to estab
lish iron manufacturing enterprises. 

Expectations favor the belief that a supply of Bessemer ores will 
be obtained from eastern Tennessee and western North Carolina. Pro
fessqr Procter reports that ''along the flanks of the Unaka mountains 
the specular ores have from 55 to 65 per cent. of iron and from 0.003 to 
0.044 per cent. of phosphorus. Extending through Ashe and Mitchell 
counties, in North Carolina, and in a portion of Carter county, Tennes. 
see, are found deposits of magnetic iron ores which range from 45 to 66 
per cent. of iron, and are always very free from phosphorus and sulphur 
in the counties named." The only development yet attempted on this 
line of ores is at Cranberry, Mitchell county, North Carolina. The face 
of the hill has been uncovered, showing a mass of very pure magnetic 
ore nearly 400 feet thick to a height of 300 feet. The mining is now 
simply q'llarrying in open cut. The output of the Cranberry iron ore 
mines in 1887 was 45,032 long tons. 

ALABAMA. 

The Morris Mining Company reports that it "mined from the Alice 
and Redding mines about 300,000 tons in 1887. The ore is mined from 
outcrops, drifts, and slopes. The vein is about 22 feet thick, and dips 

9164 MIN--4 
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at an angle of 240, From the top of the mountain for about 500 feet 
the ore is 'soft,' and after that depth is reached it becomes 'bard,' and 
contains a greater quantity of lime, and is known as lime ore." 

Messrs. J. R. & J. 0. Smith state that they "are now shipping about 
900 tons per day, and have open~d three separate mines-one at Fossil, 
one at Ware, and one at .Reader. They are sinking slopes at each of 
these mines, from which hard (or lime) ore will be mined exclusively. 
The soft ore is surface mining. The slopes will be from 400 to 800 feet 
deep." 

Mr. Alfred F. Brainerd reports analyses of a limonite high in phos
phorus and low in silica from near Columbiana, as follows: 

Analyses of limonite front Columbiana, Alabama. 

Black. Yellow. 

1--------------------
Per cent. Per cent. 

Iron ..•..••••••........•.............. 55.045 51.51 
Silica ........................... .... . 2. 96 4. 36 
Phosphorus ......................... . 2. 853 2.14 

LOUISIANA. 

In a report, "The Iron Regions of Northern Louisiana and Eastern 
Texas," Prof. Lawrence C. Johnson, of the U. S. Geological Survey, 
notes the occurrence of carbonate and brown hematite iron ores in 
northern Louisiana and eastern Texas, and gives the following analyses: 

Analyses of iron m·es of Louisiana. 

l----------l--1_. ___ 2_. ___ s_. ___ 4_. ___ 5_. _\ __ 6_. _ __ 7_. _ 

Percent. Percent. Percent. Percent. Percent. Percent. Percent. 
Phosphorus •..•........ 0.18 0. 62 0. 247 1. 65 0. 382 0. 859 'l'race 
Sulphur ............... 0. 34 0.08 0.17 0.056 0. 26 0.09 0.10 
Loss by ignition ....... 11.25 10.53 9.05 10.26 
Siliceous matter ...••.• 21.40 12.15 18.72 11.42 21.77 23.20 6.37 
Manl!anese ............ 0. 007 0. 01 0. 006 0.079 
Metallic iron .......... 38.35 49.97 45.72 43.17 43.17 44.54 50.32 

No.1. Is an average sample of ore taken from 100 pounds of partly altered nodules, and therefore 
representative of the mixed carbonate and limonite, from Miller's Bluff, Bossier parish. 

No.2. A piece of brown ore from Gilmer field, Phelps lake, Bossier parish. 
No.3. Ore from Allen's crAek, near Shongaloo, Webster parish. 
No.4. Ore from Aubrey, Claiborne parish. 
No.6. Ore from McClish's, eight miles south of Homer, Claibome parish. 
No.6. Ore from Vienna, Lincoln parish. 
No. 7. Ore from Green wood, Caddo parish. 
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The following determinations of Louisiana limonite were made by 
Mr. Alfred F. Brainerd: 

Fut·ther analyses of Louisiana limonite. 

P er cent. Per cent. Per cent. 

1-------------- ------------

Peroxide of iron ...... . ............ .. 
Silica ............................... . 
Alumina ............................ . 
Lime . ...... .. ..... . .....•............ 
Magnesia . ..... . .................... . 
Manganese dioxide ................. . 
Sulphuric acid . ......... . ........... . 
Phosphoric acid ............. . ...... . 
Undetermined loss and water (com-

bined) ............................ . 

52.165 
30.760 

o. 948 
0.474 
2.068 
0. 770 

Trace. 
1. 577 

11.238 

Totals......................... 100.000 
Metallic iron. . .. . .. . . .. .. .. .. .. .. . . . . 36. 517 
Sulphur ..................... , . . .. . . . . Trace. 
Phosphorus . ..... . . • . • . . . . . . . . . . . . . . . 0. 689 

TEXAS. 

67.949 
16.780 
1. 285 
0. 519 
1. 536 
0.320 

Tr:1ce. 
2. 095 

10.516 

100.000 
47.565 

Trace. 
0. 919 

74.307 
8. 000 

1. 649 

52.005 

0. 727 

A large area of northeastern Texas exposes .limonite ore which is of 
excellent quality. The deposits do not indicate great depth, but their 
liberal distribution would suggest quantities sufficient to maintain iron 
industries. Two blast-furnace plants now depend on these ores, one 
being operated in connection with the State penitentiary. Estimated 
upon the production of pig iron in 1887 the amount of-these ores mined 
was about 9,000 long tons. The following analyses show the composi
tion of the ore near Alcade furnace: 

Composition of limonite nem· Rusk, Cherokee county, Texas. 

Per cent. Per cent. Per cent. Per cent. , Per cent. Per cent. 

Iron . . .. .. . .. • . .. . . .. 46. 55 45. 65 
Silica................ 17.53 17.67 
Sulphur ............. . ...... . .......... .. 
Phosphorus.......... 0. 153 0. 069 
Water............... ....... ... 13.09 

I 

45.17 
20.36 

0. 038 
0. 062 

15.25 

40.63 
23.84 

0. 01 
0. 315 

15.76 

48.31 
16.62 
0.027 
o. 284 

13.71 

48.11 
10.43 

2.12 
14.64 

A sample personally collected in Cherokee county was analyzed by 
the Saint Louis Sampling and Testing Works with the following re
sult: 

Analysis of limonite ft·om Cherokee county, !exas. 

. ~~oroont 
Moisture...... .. .. . • .. . . . • . • .. . . . . .. . 1. 63 
Loss by ignit.ion .. . . . • .. .. .. . .. .. . . .. 11. 65 
Silica .. .. .. .. .. • . .. . . .. .. . . . . . . .. . .. . 10. 81 
Alumina...... • .. .. .. .. .. .. .. • . .. .. • . 3. 40 
Metallic iron ................... ·..... 48. 24 

~~!.~~:~~-:::::::::::::::::::::::::: 8: ~ 
rni~h~~i~ ~::::::::::::::::::::::::::: ~~~~:-
Phosphorus.. . ... . .. . .. • • . . • • .. • .. • .. 0. 268 I 
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Exploration has been active in Llano county, about 90 miles northwest 
of Austin, where at an elevation of 1,000 feet above the ocean a deposit 
of red hematite iron ore has been exposed along a chain of hills running 
northwest and southeast. The iron formations crop out prominently 
throughout the valley, mostly in the quartzite belts. On the table lands 
and ridegs mica schist, ferruginous sandstones, black shale, and tilted 
veins of slate are encountm·ed at various places. Ontcroppings are re
ported as numerous and indicating large bodies of ore. Samples of the 
ores submitted to Mr. Davenport Fisher, and one to the North Chicago 
Rolling Mills, show as follows: 

Analyses of hematite iron m·es from Llano county, Texas. 

Iron. Silica. Phos- Manga- Sulphur. phorus. nese. 

------
Percent. Per cent. Percent. Pe·rcent. Percent. 

63.25 6. 35 0. 049 Trace. None. 
67.43 4. 03 0. 059 Trace. Trace. \ 
66.27 2. 81 0. 47 Trace. Trace. 
68.26 ................. .................... 

. T ~~~~: ... 'I' T;~~~.- .. 68.82 2. 52 0. 038 
69.30 3. 83 0.034 Trace. None. 
70.95 2. 89 o. oz4 Trace. Trace. 
67.54 2. 45 0. 041 None. None. 
69.17 2. 99 0. 009 None. None. 
60.49 15.67 0.020 Trace. Nvne. 
50.99 

I 

26.05 0. 019 None. None. 
63.74 10.08 0. 018 None. None. 
67.27 4. 83 0.018 '.rrace. None. 
70.25 1. 23 0. 014 Trace. I None. 

COLORADO. 

In Colorado numerous important and apparently extensive deposits 
of magnetite, hematite, and bog ores, a few of which have been exploited, 
are found. 

Mr. Charles M. Rolker gives analyses of brown hematites in south
eastern Colorado, which have been worked to a considerable extent, as 
follows: 

Analyses of b·rown hematites from southeastern Colorado. 

I----------I-P_e_r_c_en_t. Per cent. Per cent. [ Per cent. 

Iron .••••..••. . ............ 
Silica .••••...•............. 
Phosphorus .... .. ... .. .... . 
Sulphur .........•.....•••. 
Lime ... . •••••••.••..•...•. 
Alumina ................ .. 
Magnesia ................. . 
Manganese ............... . 

53.37 
7. 90 
0. 034 
0. 20 
0. 35 
0. 70 
0. 05 
1. 05 

57.60 
5. 60 
0. 014 
o. 005 

0. 74 
0.40 
1. 59 

56.60 
6. 06 
0. 022 
0.000 
0. 000 
0. 40 

Trace. 
1. 65 

57.30 
5. 03 
0.019 
0. 006 

Not det. 
Not det. 
Not det. 

1. 87 
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A mixed red hematite and magnetite near Leadville shows: 

Analyses of mixed red hematite and magnetite mined near Leadville, Colomdo. 

I---------- I ~P_e_r_ce_n_t._ 1_P_er_c_en_t. P" oont. I PO< oen> 

Iron . . . . . . . . . . . . . . . . . . . . . . . 68. 3 65. 6 · 63. 0 63. 7 
Silica . . . . . . . . . . . . . . . . . . . . . . 1. 18 2. 40 6. 68 4. 6 
Phosphorus................ 0. 005 0. 018 0. 03 0. 003 

~~;g:~-~ :~::: :.·.·.·_·_- ~ ::::::: Tr~~!~2 Tr2~~:2 :::::: ~ ::: • ::~:: :: 
Magnesia . ................ '. 1.50 0.90 Not determined. 
Alumina.................. 0. 6 0. 80 ...... · --- ~ --------
Manganese . . . . . . . . . . . . . . . . 0. 08 0. 13 . . . . . . . . . . -... . .. . 

The carbonaceous or kidney ores occurring south of Pueblo, and used 
in the mixtures for foundry iron, average about 22 to 32 per cent. of iron 
and 11 to 17 per cent. of siliceous matter, but they run high in phos· 
phorus and carbonate of lime. 

In Costilla county, near Pacer station, magnetites occur in syenite of 
the composition shown in the following table : 

Analysis of magnetites from Costilla county, Colorado. 

Iron ............................... .. 
Silica .............................. . 
Phosphorus ...... . .................. . 
Sulphur ................•........... . 
Lime ....................... -........ . 
Magnesia ........................... . 
Alumina . ............. . ............. . 
Manganese ... . ..................... . 
Titanic acid ....... , ............... .. 

Percent. 

52.00 
12.6 

0.051 
0. 017 
5. 7 
1.12 
3. 6 
0. 34 

Trace. 

NOTE.-This ore also contains some copper. 

The Grape creek magnetite carries 45 to 50 per cent. of iron, 13 to 
15 per cent. of titanic acid, and 5 per cent. of silica. Magnetite beds 
containing a high percentage of titanic acid are also found near Gunni
son, in Guq,nison county, and others might be enumerated. The fault 
of many Colorado magnetite deposits is titanic acid, and too high a per~ 
centage of silica. 

The Chaffee County deposits, on the contrary, are reported as superior, 
and contain some notable mines, among which are the Calumet, Hecla, 
and Smithville. These lie between the Arkansas valley and the Park 
range, on a chain of mountains running northwest and southeast, at an 
elevation of 9,050 feet, 19 miles distant from Salida, which in turn is 97 
miles by rail from South Pueblo, where Bessemer works are located. 

The following are some analyses: No. 1 is an average from a large 
lot of raw ore; No.2 is an average from large lots of pulverulent ore, 
also raw; No.3 is au average sample of roasted ore from a very large 
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pile. These analyses, like others here quoted, were made by the chem· 
ist of the Colorado Coal and Iron Company: 

A.naltJses of i1·on ores frmn Chaffee county, Colorado. 

i----------I-P-e-r-
1
<-en-t. l p,:,,.L I P~3,,.c 

Iron . . . . • . . . . . . . • . . . . . • . . . . 51. 3 I 59. 6 50. 44 
Silica . . . . • . . . . • . . . . • . . . . . . 12. 4 7. 1 14. 97 
Sulphur . . . . . . . . . . . . . . . . . . . 1. 42 1. 26 0. 75 

if~!p~~~~~:::::: :::::: -~-- :::::::::: :::::::::: 5.41 

~~r.t:~::::: ~::: ::::::: r:: :::::: ::::::::: I ni, 
ORE CONCENTRATION. 

The demand for richer ores has stimulated renewed investigation 
into methods of concentration, a subject upon which large amounts of 
money have been spent with but meager returns, but one which offers 
inducements for investigation, experiment, and practice. For years 
the separation of iron ore from its gangue bas been practiced in tl1e 
Lake Champlain region, and several bloomary plants operate tl1eir own 
mines and separators. Mining companies in this region and also in 
southeastern New York have concentrating plants, and some of the 
Missouri ores are enriched by separation. Large plants have also been 
established in the Marquette region, but their success is questionable. 

The following analysis, by J. Blodget Britton, of one of the Lake 
Champlain magnetites before separation and of the iron made from it by 
the bloomary process is presented: 

Analysis of cmde rnagnetite j1·mn Palmer, New Ym·k. 

Per cent. 

Metallic iron. . . . . . . . . . . . . . . . . . . . . . . . . 46. 56 
Oxygen with the iron . ........... . .. . 17.99 
vVater.... .. . . . . . . . .. . .. .. . . . . . . . . . . 0. 57 
Insoluble siliceous matter (white 

sand) . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 30. 98 
Sulphur . . . . . . . . . . . . . . . . . . . . . . . . . . . . . (a) 
Phosphoric acid {phosphorus, 0.054) . 0.13 
Alumina . ............................ 1. 67 
Lime.. . ............................. 0.68 
Magnesia _... . . . . . . . . . . . . • • . . . . . . . . . . 0. 58 
Oxide of manganese . . . . . . . . . . . . . . . . . 0. 14 
Organic and undetermined matter 

and loss . . . • . . . . . . . • • . . . . . . . . . . . . . . 0. 70 

Total . . . . . . . . . . . . . . . . . . . . . . . . . . 100. 00 

a Practically none. 
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Analysis of iron j1·on1J Palmer magnetite by the J. cf J. Rogers Iron Company. 

Per cent. 

Pure Jron.............. . . . • . • . . . . . . . . 99. 440 
Phosphorus.......................... 0. 042 
Sulphur............................. None. 
Silica................................ 0. 280 
Carbon . . . . . . . . . . . . . . . . . . . . . . . . . • . . . . 0. 170 
Oxygen, undetermined matter, and 

loss................................ o. 068 

Total . . . . . • • • • • . . . . . . . . . . . . . . . . 100. 00 

The Chateaugay Ore and Iron Company in the Adirondack region of 
New York produces annually about 50,000 tons of separated ore, which 
is in good demand at the furnaces. Jn treating the leaner ores, which 
carry an average of 35 per cent. of iron, about 1 ton of separated ore, 
yielding 63 to 65 per cent., is obtained from 3 tons of ore as mined, 
the loss of iron in the tailings being about 16 per cent. In this case 
the ore is reduced to small grains by crushers and treated in rotating 
hydraulic jigs. 

A.t the Croton magnetic iron ore mines in Putnam county, New York, 
the ore is reduced to proper size and separated by hydraulic plunger 
jigs. The following analyses show the results obtained by coarse and 
fine jigging: 

Analyses of concentrates from fine and coarse jigs, Croton mines, New Yo1·k. 

I I Ore. I Conoon""te• Tailings. 

I Metallic Metallic Phos- Sulphur. Metallic 
iron. iron. phorus. iron. 

---
Percent. Pe1·cent. Fer cent. 

p,. ""'-I Percent. 
Fine jigs . ......... 26.48 65.56 0. 047 0.97 14.31 
Coarse jigs ........ 36.48 58.78 0.129 0. 83 22.16 

The waste piles and dumps containing over 100,000 tons of ore have 
been carefully analyzed and found to contain an average of 37.29 per 
cent. of metallic iron. 

In some ores only the siliceous gangue is separated by gravity, but 
in others, where the phosphorus occurs as apatite, a partial dephos
phorization may be secured by mechanical means. Magnetic attrac
tion appears to offer the most promise for concentrating magnetic 
ores. This has been attempted in numerous ways, but has not achieved 
commercial success; the cost of reducing the ore to such degrees of com
minution and the loss in tailings overcoming the apparent advantages 
as far as the enrichment of the ore is concerned. Whether the produc. 
tion of a Bessemer from a non-Bessemer ore would counteract these 
objections is to be determined. Experiments are now in progress at 
some of the magnetic iron ore mines in southeastern New York and in 
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New Jersey with magnetic separators. At Iron Mountain, Missouri, 
all the fines from the workings are passed through hydraulic jigs for 
separation, but no lump ore is crushed for thi8 purpose. The demand 
from blast furnace managers is for richer orcs, which must either be 
obtained from distant points or by concentration. The success of some 
important iron ore mines depends, therefore, upon successful separation. 

Efforts are being made to utilize the magnetic iron sands which are 
found along our coasts, and experiments to separate the fine particles 
of magnetic uon ore from the siliceous material have been made near 
Westerly, and on Block Island, Rhode Island. The ore forms from 15 
tQ 20 per cent. of the bulk of the sand, and analyses by :flrof. J. Blod
get Britton of some of the Block Island iron sand cleaned by mag
netic separator show : 

Analysis of sepa1·ated magnetic iron sands jrmn Block Island, Rhode Island. 

Per cent. 

Metallic iron __ ..... _ . . . . . . . . . . • . • . . . . 71. 42 
Oxygen with the iron._.............. 27.22 
Water............................... 0.18 
Silica _ .............................. _ 0. 58 
Sulphur--·····-----------···-------- _,.. None. 
Phosphoric acid (phosphorus, 0. 027). 0. 061 
Alumina .......................... --- 0.47 
Lime ...... ...... ...... ...... .....• .. 0. 03 
Magnesia _ . . . . . . . . . . . . . . . . . . . . . . . . . . . Trace. 
Undetermined matter and loss ...... - ~ 0. 039 

To tal.... . . . . . . . . . . . . . . . . . . . . . . 100. 000 

Some of this ore was treated with powdered charcoal in retorts, and 
the carbureted iron sponge produced was analyzed by the Bethlehem 
Iron Oompany, with the following results: 

Analysis of iron sponge. 

Per cent. Per cent. 

Iron....................... 69.03 74.8 
Phosphorus . . . . . . . . . . . . . . . 0. 017 0. 018 

CUBAN IRON ORE. 

The entire product of the Cuban iron ore mines, or to speak more 
properly, quarries (for the ore is taken from open cuts), comes to this 
country to the Pennsylvania Steel Company and the Bethlehem Iron 
Company, who control the Jurngua Company, under whose manage
ment the development has so far been made. 

The ore is obtained from a ridge located a few miles inland from and 
running nearly parallel with the shore of the Caribbean sea, near San
tiago de Cuba, on the southwestern portion of the island. Shipments 
commenced in 1884. 
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Shipments of Cuban ores, 1884 to 1857, inclusive. 

1884 ...••••••••••••••••••••••••••••••. 
1885 .•• -- .• -- ........................ . 
1886 .••••..••••• ·••·••·•••••••••••••·· 
1887 ••••••••••••••••••••••••••••••.••. 

TotaL ........................ . 

Long tons. 

22,000 
80,000 

110,000 
108,000 

320,000 

57 

Professor Kimball reports that "the ore is anhydrous red hematite, 
presenting all the varieties of form of that mineral, such as lustrous, 
specular, and micaceous, as well as amorphous and lusterless forms." 
Some samples of the ore carry considerab~e sulphur, but Mr. T. H. Gra
ham, M. E., in a monograph, gives the composition of the ore as mined. 
He states that the present developments cover but a portion of the 
iron range, which is 14 miles long. 

Composition of c~~ban iron ore. 

,Per cent. 

Metallic iron........................ 62 to 66 
Phosphorus........................ 0. 006 0. 026 
Sulphur ............................ 0.02 0.04 

From the interest exhibited in other developments, and the location 
of a large blast furnace plant near Baltimore to smelt these ores, they 
will probably continue to be a factor of considerable importance in the 
supply of foreign ore, and are expected to be utilized in mi:x:ture with 
some of the Alabama ores. 

Mr. S. M. Keiper supplies the followjng analyses of ores personally 
col1ected from Lola Denouncements in Cuba, covering over 300 acres. 
The sample from which analysis No.1 was taken was composed of 79 
fragments broken from the surface on the eastern section ; No. 2 was of 
83 fragments from bowlders and small pieces from the southern section; 
No.3 was of 18 pieces from the north section, and No. 4 was 2 pounds 
of disintegrated surface ore from the western section of the property. 
The analyses were made by the Lackawanna Coal and Iron Company. 

Analyses of Cuban ores not marketed. 

1. 2. 3. 4. 
1-----------1- --------- - --

Per cent. 
Silica .................. _ . . . . . . . . . 4. 38 
Water and carbonic acid._....... 0. 05 
Protoxide and peroxide of iron... 93. 439 
Alumina......................... 0. 61 
Lime............................. 0.55 
Magnesia_ . .. . .. . . . .. . .. •. . . . .. .. 0. 51 
Manganese oxide .. . . . . . • • . . . . . . . 0. 24 
Sulphnr................ ...... .... 0. 048 
Phosphoric acid . .. . .. .. . . . ...... 0. 173 

'rotals ..................... 100.000 
Metallic iron . . . . . . . . . . . . . . . . . . . . . 66. 42 
Phosphorus...................... 0.075 

.. 

Per cent. 
o. 80 
0. 55 

95.495 
1. 52 
o. 10 
0.69 
0. 20 
0.03l 
0.115 

99.501 
68.91 
0.050 

Per cent. 
1. 06 
0. 52 

95.324 
1. 74 
0. 20 
0.47 
0. 38 
0.029 
0. 077 

99.700 
68.72 

0. 033 

Per cent. 
3. 60 
0.18 

94.771 
0.15 
0.60 
0. 33 
0. 26 
0.018 
0.097 

100. 006 
66.61 . 

0. 040 



GOLD AND SILVER. 

Production statistics.-The Ron. James P. Kimball, Director of the 
Mint, makes an annual estimate of the production of the precious met
als, which is accepted as authoritative in this report, no provision hav. 
ing yet been made for the collection of the statistics of gold arid silver 
in this office. The production of gold is estimated at 1,596,500 fine 
ounces, valued at $33,000,000. This· is a decrease in value of $2,000,000 

.. as compared with the product of 1886. Silver increased from 39,445,312 
fine ounces, worth $51,000,000, to 41,269,240 fine ounces, with a coining 
value of $53,357,000, in 1887. The combined value of the gold and sil
ver product in 1887 was $86,357,000. The following geographic dis
tribution of the product is intended as approximate only, 

Approximate distril,ution in round numbers, by States and Territories, of the estimated 
total production of precious metals in the United States during the calendar years 1H81 
to 1886 inclusive. 

States and Territories. 
Gold. 

Alaska. .....• .....• ..•... •... $15,000 
Arizona.................. . ... 1, 060,000 
California... . ............. . . . 18, 200, 000 
Colorado...................... 3, 300,000 
Dakota. .•••••.•••••••••••... . 4,000,000 
Georgia....................... 125,000 
Idaho........................ 1, 700, 000 
Maine .........•..•....•.................. 
Montana...................... 2, 330,000 
Nevada ...... ...... .•.. .. . . .. 2, 250,000 
New Mexico................. 185,000 
North Carolina............. . . 115,000 
Oregon....................... I, 100,000 
South Carolina. • • • • • • . • • . . • . . 35, 000 
Tennessee . . . • • • • . • • • • • • • • • • • 5, 000 
Utah........................ 145,000 
Virginia................ . .... 10,000 
Washington................. 120,000 
Wyoming .•••••••• ~ .......... 5, 000 

I881. 

Silver. 

$7,300,000 
750, 000 

17, 160,000 
70,000 

1, 300, 000 
5, 000 

2, 630, 000 
7, 060,000 

275,000 

50,000 

6, 400, 000 

Total. 

$15,000 
8, 360,000 

18,950,000 
20,460, 000 
4, 070, 000 

125,000 
3, 000, 000 

5, 000 
4, 960,000 
9, 310, 000 

460,000 
115,000 

I, 150,000 
35.000 

5, 000 
6, 545,000 

10, 000 
120, 000 

5, 000 

I882. 

Gold. Silver. 

$150,000 ·---------·· 
1, 065,000 $7,500,000 

16,800,000 845,000 
3, 360,000 16,500,000 
3, 300,000 175,000 

250,000 ............ . ......... ... 
1, 500, 000 2, 000, coo 

-------- -- ·· . .......... .. 
2, 550,000 4, 370,000 
2, 000, 000 6, 750,000 

150, 000 1, 800, 000 
I90, 000 25,000 
830,000 35,000 

25,000 ...................... 
......................... ........ . ............ 

190, 000 6, 800, 000 
15, 000 . -- .• -- ..• -. 

120, 000 . ----- ------
5,000 . •.....•.••. 

Total. 

$150,000 
8, 565,000 

17,645,000 
19,860,000 
3, 475,000 

250,000 
3, 500,000 

................... 
6, 920,000 
8, 750,000 
I, 950,000 

215, 000 
865,000 
25,000 

. .. .............. 
6, 990,000 

15, 000 
120, 000 

5, 000 

Total . . . • • • . . . . . . . . . . . . 34, 700, 000 43, 000, 000 77, 700, 000 32, 500, 000 46, 800, 000 79, 300, 000 

58 
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App1·oxirnate distribution in round nu·ntbers, by States and Ter·ritories, of the estimated 

total p1·od~wtion of p1·ecious metals in the United States, etc.-Continued. 

l 1883. 1884. 

-
A.1aska ..••.•.••.••••.••.•••• $300,000 .............. $300,000 $200,000 

·$4~ 5oo; ooo· Arizona .....••..•..••..••••• 950,000 $5,200,000 6, 150,000 930,000 
California ......•..•••••.••••• 14,120,000 1, 460,000 15, 580, 000 13,600,000 3, 000,000 
Colorado .. .....• . .••..••..••• 4, 100, 000 17, 370, 000 21,470,000 4, 250,000 16,000,000 

~t~;~~: ~:: ~::: :::::::::::::: 3,200, 000 150,000 3, 3~0. 000 3, 300,000 150,000 
199,000 1, 000 200,000 137,000 ................... 

1, 400, 000 2, 100,000 3, 500, 000 1, 250,000 2, 720, 000 
Montana .........•......•.•• ~ 1, 800,000 6, 000, 000 7, 800,000 2, 170, 000 7, 000,000 
Nevada .... . ....•... . •..••••• 2, 520,000 5, 430, OOti 7, 950,000 3, 500,000 5, 600,000 
New Mexico .......•..•..••.. 280,000 2, 845,000 3, 125,000 300,000 3, 000,000 
North Carolina .........••••• 167,000 3, 000 170,000 157,000 3, 500 
Oregon ..................... , 660,000 20,000 680,000 660,000 20,000 
South Carolina ..•••.......•• , 56,500 500 57, 000 57,000 500 
Utah . ........................ 140,000 5, 620,000 5, 760,000 120,000 6, 800,000 
Virginia .................... , 6, 000 . ................. 6. 000 2, 000 ......... . .......... 
Washington ................. 80, 000 500 so; 5oo 85,000 1, 000 

6';r;~~i~-~:::: :::::::::::::::: 4, 000 . -- . .. ...... .. .,_. 4, 000 6, 000 .. ........... -.. ~ 
17, 500 ................... 17,500 76,000 5, 000 

------------
30,800, ooor48, 800, 000 Total ................. , 30,000,000 46,200,000 76, 200,000 

1885. 

Alaska .•.•••.•.•..•••.•••••• $300,000 $2,000 $302, 000 $4<!6, 000 
Arizona ...................... 880, 000 3, 800,000 4, 680,000 1, 110, 000 
California ...•••..•..••..••••• 12,700,000 2, 500,000 15,200,000 14,725,000 
Colorado ..................... 4, 200,000 15, 800,000 20,000, 000 4, 450,000 
Dakota ...................... 3, 200,000 100, 000 3, 300,000 2, 700, 000 

Th~h~~~:::::::: :::::::::::::: 136,000 .................... 136,000 152, 500 
1, 800,000 3, 500,000 5, 300,000 1, 800, 000 

Montana ..................... 3, 300,000 10,060,000 13,360, 000 4, 425,000 
Nev:t'da . ..................... 3, 100,000 6, 000,000 9,100, 000 3, 090, 000 
New Mexico ................. 800,000 3, 000,000 3, 800,000 400,000 
North Carolina .••..•.••..••• 152,000 3, 000 155,000 175, 000 
Oregon . .•••••.•••••..•••••••• 800,000 10,000 810,000 990,000 
South Carolina ..•••••.••..••• 43,000 .................... 43,000 37, 500 
Utah . ........................ 180,000 6, 750,000 6, 930,000 216,000 
Washington ..... . ........... 120,000 70,000 190, 000 147,000 
Texas, Alabama, Tennessee, 

Virginia, Vermont, Michi· 
gan, and Wyoming ...• •.• •• 90,000 5, 000 95,000 5, 000 

------------.--
Total .••••••••••••••••• 31, 801, 000 51,600,000 83,401,000 34,869, 000 

Estimated p1·oducUon of gold and silver in 1887. 

States and Territories. Gold. 

Alaska . . . . .. . • . • . .. . . • . • . . . . • . . • . • . • . . . . . .. . • . • • . . . . . • • . .. . . . . . .. . $675, 000 
Arizona . . . • .. • . . . . . • • • • • . • .. . . . . . • • . . .. . . .. . . . . . . . . . . . . . . . . . . . . . . . 830, 000 
California . . . . . . . . .. . . . . • .. . • • • . . . • • . . • . . . . . . • • • • . • . . .. . . . . . . • . . . . . 13, 400, 000 
Colorado .............................. ·............................ 4, 000, 000 
Dakota .. . . • • • . . • • • . . . . . • . . • • • • . . • . • • . . . • • • . . . . • . . • . . . • . . .. . . . • . . . . 2, 400, 000 

rd~h~i~-:: ::::::::::::::::::::::::::::::::::::::::::::::::::::::::: 1, ~~~: ~~~ 
Michigan.................... • • • • • • .. . . .. . .. . .. . . . . . • . . . .. . . . . . . .. . 35, 000 
Montana . . • . . • • • • • . •• • .. • • • • • • . • • • • • • • • . . . . . . . . . .. . . . . . • • . • . . . . . . . 5, 230, 000 
Nevada.................................................. . ......... 2, 500,000 
New Mexico . .• . •• . • •. . . . • . . • . ... . •• . .. . .• . •• . • • • .. . . . . .. . . . .•.... 500, 000 
North Carolina................................................... 225,000 

~~~fhnca:;~Iii;a::::::::: :::::::::::::::::::::::::::::::::::::::::::: 9~~: ~gg 

~~~i~~~o~~: :::::::::::::::::::::::::::::::::::::::::::::::::::::: .... ~~~:- ~~~. 
Alabama, Tennessee, Virginia, Vermont, Michigan, and Wyo-
. ming . .. . . .. .. . • . . . • . . • • • . • . . . . • • .. • . . . . • . • . .. . . . . . • . . . . . . .. . . . . . 22, 000 

1886. 

$2,000 
3, 400,000 
1, 400,000 

16,000, 000 
425,000 

1, 000 
3, 600,000 

12,400,000 
5, 000,000 
2, 300,000 

3, 000 
5, 000 

500 
6, 500,000 

80,000 

205,000 
----
51,321,500 

Silver. 

$300 
3, 800,000 
1, 500, 000 

15, 000,000 
40, 000 

500 
3 000, 000 

26,000 
15,500, 000 
4, 900,000 
2, 300,000 

5, 000 
10,000 

5JO 
7, 000, 000 

100,000 
250,000 

1, 000 

$200,000 
5,430, 000 

16,600,000 
20,250,000 
3,450, 000 

137,000 
3, 970,000 
9, 170,000 
9, 100. 000 
3, 300, 000 

160,500 
680,000 
57, 500 

6, 920,000 
2, 000 

86,000 
6, 000 

81, 000 
----

79,600,000 

$448,000 
4, 510,000 

16, 125,000 
20,450,000 
3, 125,000 

153,500 
5, 400,000 

16,825, 000 
8, 090,000 
2, 700,000 

178,000 
995,000 
38, 000 

6, 716,000 
227,000 

210,000 
----
86,190,500 

Total. 

$675,300 
4, 630,000 

14,900,000 
19,000, 000 
2, 440,000 

110,500 
4, 900,000 

61,000 
20, 730, 000 
7,.400, 000 
2, 800,000 

230,000 
910, 000 

50, 500 
7, 220,000 

250,000 
250,000 

23,000 

Total....................................... . . . .............. 33, 147, 000 53,433, 300 86, 580, 300 

~----------------------------~------ ----------~------~--------~------
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Rank of the States and Territo~·ies in the p1·oduction of gold and silver in 1886. 

Gold. Silver. Total. 

1. California. 1. Colorado. 1. Colorado. ' 2. Colorado. 2. Montana. 2. Montana. 
3. Montana. 3. Utah. 3. California. 
4. Nevada. 4. Nevada. 4. Nevada. 
5. Dakota. 5. Idaho. 5. Utah. 
6. Idaho. 6. Arizona. 6. Idaho. 
7. Arizona. 7. New Mexico. 7. Arizona. 
8. Oregon. 
9. Alaska. 

8. California. 
9. Dakota. 

8. Dakota. 
9. New Mexico. 

10. New Mexico. 
11. Utah. 
12. North Carolina. 
13. Georgia. 
14. Washington. 
15. South Carolina. 
16. "Other." 

10. "Other." 
11. Washington. 
12. Oregon. 
13. North Carolina. 
14. Alaska. 
15. Georgia. 
16. South Carolina. 

10. Oregon. 
11. Alaska. 
12. Washington. 
13. "Other." 
14. North Carolina. 
15. Georgia. 
16. South Carolina~ 

Rank of the States and Tm·ritories in the production of gold and silver in 1887. 

Gold. Silver. Total. 

1. California. 1. Montana . . 1. Montana. 
2. Montana. 2. Colorado. 2. Colorado. 
3. Colorado. 3. Utah. 3. California. 
4. Nevada. 4. Nevada. 4. Nevada. 
5. Dakota. 5. Arizona. 5. Utah. 
6. Idaho. 6. Idaho. 6. Idaho. 
7. Oregon. 7. New Mexico. 7 . . Arizona. 
8. Arizona. 8. California. 8. New Mexico. 
9. Alaska. 9. Texas. 9. Dakota. 

10. New Mexico. 
11. North Carolina. 

:W. Washington. 
11. "Other." 

10. Oregon. 
11. Alaaka. 

12. Utah. 
13. Washington. 
14. Georgia. 
15. South Carolina. 
16. Michigan. 
17. "Other." 

12. Dakota. 
13. Michigan. 
14. Oregon. 
15. North Carolina. 
16. Georgia. 
17. Sontli Carolina. 

12. Washington. 
13. Texas. 
14. North Carolina. 
15. Georgia. 
16. '' Other.'' 
17. South Carolina. 

18. Alaska. 18. Michigan. 

silver in the The following table shows the _production of gold and 
United States since 1804, silver being valued at the coining rate in sil-
ver dollars, equivalent to $1.2929 per troy ounce fine: 

Production of gold and silver in the United States to December 31, 1887. 

Periods. Gold. Silver. 

Output of the southern States from 1804, to the discovery 
of gold in California in 18!8 (based on estimates of Prof. 
J.D. Whitney) .. . . . . . . • .. . . . . . . .. .. . . .. . . .. . . .. . .. • • • • .. $13, 243, 475 

Product from 1848 to 1879, iJJClusive, by fiscal years ........ 1, 4e4, 041, 532 $422, 722, 
Fiscal year ending June ~0, U!80 (census figures, covering 

a penod one month earher, assumed) ............... ---.. 33, 379, 663 41, 110, 
July 1,1880, to December 31, 1880 (estimated on the b_asis 

of half the \)roduct of the fiscal year 1881, as reportea by 
Hon. Horatw C. Burchard, Director of the Mint)......... 18, 250, 000 21, 050, 

Calendar years 1881 to 1884, inclusive (as reported by Hon. 
Horatio C. Burchard, Director of the Mint)...... . . . . . . . . . 128, 000, 000 184, 800, 

Calendar years 1885, 1886, and 1887 (as reported by Dr. 
James P. Kimball, Director of the Mint) ....... .•.••• .... 99,941,000 156,041, 

Total product of the United States to close of 1887 ..•. 1, 776, 855, 670 825, 724, 

..... 
260 

957 

000 

000 

300 

517 

Total. 

$13,243,475 
1, 906, 763, 792 

74,490,620 

39,300,000 

312, 800, 000 

255, 982, 300 
----

2, 602, 580, 187 

l 
j 
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The production of gold and silver in the world was as follows: 

Calendar years. Gold. Value. Silver. Value. 

Kilog1·ams. Dollars. Kilograms. Dollars. 
1883 •••••••••••••••••. 143,533 95, 392,000 2, 774,227 115, 297, 000 

I 
1884 ••••••••••••••••.. 153, 017 101, 694, 000 2, 665,386 110, 773, 000 
1885 •••••••••••••••••. 155, 891 103, 603, 000 2, 954,766 122, 799, 800 
1886 •••••••••••••••••. 148,625 98,764,235 3, 037,319 126, 457, 500 

The value of the gold deposited at the mints was $84,667,712, of 
which $32,444,067 was of domestic production, and $39,092,051 consisted 
of foreign gold bullion and coin imported in to the United States. 

The deposits and purchases of silver at the mints amounted, at coin
ing rate, to $46,947,792. 

The imports of gold into the United States during the calendar year 
1887 were: 

Importil of gold and silver in 1887. 

Gold bullion (principally foreign) .•••••... --. . . • • • • . . . • • • . • • • • • . . • • • • • $19, 524, 641 
Goldcoin(foreign) ......•••.............•......••••.••••••••••••••••.• 19,652,042 
Gold coin (United States)............................................. 5, 712,616 

Total gold ••••••...••....•.....•....•••...••.•...•...••••..••••• $44, 889, 299, 

Silver bullion ...••............•....•.••..•....•.•.•...........•..••••• 
Silver coin (foreign) ••••••••..•.........•••.••••••••....••....•••.•••• 
Trade dollars.... . . . • . • . . • . . • • • • . . . . . . . . . . • . . . .•..........•••.....••. 
Subsidiary silver coin .........•••.....•.•.....•.•.......•....• _ ...... . 

5,373,001 
10,197,139 

831,176 
371,298 

Total silver .•••••.•.••.•••••••••••••••••••••• ; •••••• -.. . • . • . . . . . $16, 772, 614 

Nearly all of the silver bullion imported was from Mexico, and nearly 
all of the silver coin consisted of Mexican dollars. 

Silver ores were also imported, principally from Mexico, of the value 
of $4,242,135. 

The exports of bullion and coin from the United States in the calen
dar year 1887 consisted of: 

Exports of gold and sUvm· in 1887. 

Gold bullion ...•••...•••.•... ··········-··· ...... ··········-----· ••••.. $1,089,776 
Foreign gold coin ......• -- .•. -. ---- ---. --- .. ---- · ·--- ... ---- .• -••.•• --. 4, 048, 991 
United States gold coin ....•.. --.-. -.- .... - .•. --- ...• --- •.. --- ..•• - • • • . . 4, 005, 659 
Domestic silver bum on (at its commercial value) .•.•• -·..... . • . . • • • • • • • • 19, 703, 551 
Foreign silver coin (principally to China) ...... ...... .••••• ..•••• •••••. 7, 894,041 
Subsidiary coin ..•• -.. --. -.... --- .. ---. -.. - -..... ---. ·--- •... --- .. ----. 47, 396 

There was a gain in gold to the United States by imports over ex
ports of $35,671,297, and a loss of silver by exports of $7,159,667 ; a net 
gain to this country of bullion and coin of $28,511,630. 

The price of silver varied considerably during the year, the highest 
price being 47k pence per ounce (British standard), and the lowest 43! 
pence. The average price of silver during the year was about 98 cents 

l 

ll 
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per fine ounce. · The amount of silver purchased for the silver-dollar 
coinage was 24,797,279 fine ounces, costing $24,221,257; the average 
cost to the Government being $0.9768 per ounce fine. 

Coinage of the 'mints during the calendar year 1887. 

Coins. Pieces. Value. 

1-----------------1-----------------
Gold __ ................... . 
Silver dollars ............. . 
Subsidiary silver .•......•. 
Minor ..................... . 

3, 086, 873 $23, 972, 383. 00 
33, 611, 710 33, 611, 710. 00 
15, 754, 809 1, 579, 371. 40 
60, 498, 096 1, 215, 686. 26 

Total . . . . • . .. . . . • • . • . . . 112, 951, 488 60, 379, 150. 66 

In addition to the large coinage of silver dollars by the United States 
a very large coinage of full legal-tender silver coins was executed at the 
mints of Mexico, India, and Japan, and some at the Austrian mints. 

Reports of the coinages executed by the mints of the world show that 
the coinage of the world during the calendar years 1884, 1885, 1886, and 
1887 was as follows: 

The wo1·ld's coinage fror'n 1884 to 1887. 

Calendar years. 

1884 ...................... .. 
1885 ....................... . 
1886 ....................... . 
1887 ....................... . 

Gold. 

$99, 432, 795 
95,712,008 
94,642,070 

124, 998, 797 

Silver. 

$95, 832, 084 
105, 324, 736 
124, 706, 065 
133, 502, 066 

This includes recoinages, which were not less in value than $10,000,000 
in gold and $15,000,000 in silver in 1886 . 

.An inquiry as to the value of the gold and silver used in the industrial 
arts in the United States during the year 1887 shows a consumption of 
gold of $11,672,606~ and of silver $5,241,998; total, $16,914,604. Indud
ing the melting down of United States gold coin, the Director of the 
Mint estimates the value of the gold used in the United States in the 
industrial arts during 1887 at about $14,600,000, and of silver $5,280,000. 
This is an increase over the consumption of prior years. 

The reported consumpt:on of gold in the industrial arts in the world 
was in 1886 approximately-gold, $46,000,000; silver, $22,000,000. 
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Imports of gold and silvm·, 1868 to 1881 inclw;ive. 

Gold. 
Fiscal years ending !----.------,----

June 30- j 
Dust. (a) Bullion. Coin. 

1868 ..•.•••••••• ·-- -·. --··--·.--. $1,909,503 j-;., 558,602 
1869.... .. .••••• ...•.. . ..... ...... l:l90, Oti! 13,240,191 
Hl70...... ...... ...... ...... ...... 697,904 11,452,414 
187 L .................... -.. .. .. .. 1, 177, 387 5, 704, 298 
1872....... ........... $258,329 1, 101,617 7, 339, 572 
1873...... ............ 7, 771 1, 549,899 7, 092,011 
1874.................. 20, 842 1, 349, 346 18, 089, 155 I 
1875 ................. 15,222 1,562,W7 12,018,537 
1876.................. 28,802 1,167,102 6,596,692 1 
1877............... .. . 85, 858 2, 032, 997 24, 131, 925 I 
1878.................. 17,602 1, 955,005 11,365,656 
1879 ......... --....... 17, 949 1, 275, 749 4, 373, 168 
1880 ................ -- 883, 690 19, 453, 755 60, 420, 951 
1881. ...... -- .... • .. • . 697,467 30, 301, 452 69, 032, 340 
1882 -- ... --.......... 647, 551 8, 758, 502 24. 971, 001 
1883 ...................... -- ...... , 3, 334, 708 14, 399,441 
1884 .... -......... -- ... --.. .. .. .. 4, 997, 571 17, 833, 746 
1885 ... _ .. _ .. _ ...... __ .. __ .. _ ..... 

1 

s. 849, 237 17. 842. 459 
1886 .• - •• -- ......... -- .. .. . .. .. .. . 4, 073, 458 16, 669, 891 
1887 ..... ---- .. -- ... -- .. . .. .. .. • .. 19, 770, 714 23, 139, 887 

Silver. 

Bullion. 

$151,238 
54,267 

161,932 
69,836 

405,631 
476,608 
830,639 

1, 294,763 
l, 057,377 
4, 693,605 
6, 971,849 
2, 424,675 
1, 981,425 
2, 303,472 
2, 121, 833 
2, 475,9681 
2, 910,451 
4, 530,384 
4, 151,438 
4, 932,697 1 

Coin. 

$5,304,835 
5, 622,M8 

14,217,406 
11,591,875 
4, 647,034 

12,318,911 
8, 153,087 
5, 913,474 
6, 885, 795 
9, 829,666 
9, 512,704 

12,203,871 
10, 294,489 
8, 240,766 
5, 973,603 
8, 279,274 

11, 684,494 
12,020,243 
13,698, R69 
12,327,494 

a In 1868-1871 and 1883-1887 included under head of gold bullion. 

Exports of gold and silt•e1· of domestic production, 1851 to 1887 inclusive. 

Gold and 
Gold. Silver. 

Fiscal years ending 
June 30-

silver coin. 1----.-----1-----:------
(a) Bullion. Coin. Bullion. Coin. 

1---------1--·-- -------- ----------

1851. .... ........ -- ... $18, 069, 580 ..•. - -. . . • . . .. . .. . . .. . . . .. • .. .. . . . . .. ......... . 
1852 ............... -·. 37,437,837 ------ ........................................ .. 
1853 . . . . . • .. .. .. . .. . .. 23, 548, 535 . -- . . • .. . . . . . -- ... -- .. . . . -- .... -- .. . .. ......... . 
1854 . ................. 38,062,570 .......... - . .............................. ---- .. 
1855........... .... .. . 19, 842,423 $34, 114, 995 .... ------ .... -- .............. -- .. .. 
1856.................. 15, 458, 333 1 28, 689, 946 .................................. .. 
1857 .....•••••.••. - . • . 28, 777, 372 31, 300, 980 . . . . • . . . . . . . . • . . • . . . . . . . . ..•.•.••. -. 
1858 .................. 19,474,040 22,933,206 ................................. .. 
1859 .... ........ ...... 24,172,442 33,329, 863 ................ -- ---- ........ -- ... . 
1860 ........ --.. .. .. . 26, 03'!, 678 30, 913, 173 .. .. . . . .. • .. .. .. .. .. .. .. .. ......... . 
1861. ................. 10,488,590 13,311,280 ................................... . 
1862.................. . .. .. .. . -. 13, 267, 739 
1863 .. • .. • .. . .. . . .. .. !4, 608, 529 11, 385, 033 
1864 ................. ............. 10,985,703 
1865 .................. . ............ 21, 145, ()55 
1866........... . .. .. .. .. . .. .. .. . .. 20, 731, 4 73 
1867...... . .. .. .. .. .. • . .. .. .. .. • .. 13, 867, 641 
1868........ .... .. .. .. . .. . .. . .. .. . 23, Sit, 155 
1869 .............................. 13,584,407 
1870 .. ---- .. -- .... ---- .. -- .... ---- 15, 812, 108 
1871 ... .... ....................... 9,089,959 
1872 ..... -- .. -- ... --.. .. .. .. .. . .. . "· 986, 145 
1873 .......................... ---- 8, 810, 175 
1874 ..... -- ............ --......... 3, 878, 543 
1875...... ............ ............ 2, 233,775 
1876....... .. . .. .. .. .. .. .. . .. .. . .. 1, 888, 896 
1877 ............. -- ... -- .. --...... 1, 084, 536 
1878 ............... -- .. .. .. . . .. .. 205, 319 
1879 .. . . . • . . .. • .. • . .. .. • . .. . .. . . . 24, 774 
1880 ................... ·-.. ... ... 87,066 
1881 .. .. • .. .. .. .. . . . • . . . . . . . . .. .. 84, 943 
1882 ............... -.. .. .. .. .. .. .. 1, 598, 336 
1883...... ...... ...... ............ 4, 118,455 
1884 .••..•••••.••..••..•••••. ' .• -.. 23, 052, 183 
1885...... . .. .. .. .. .. . .. .. . .. . .. .. 395, 750 
1886 .............................. 27,365. 090 
1887.... . .. .. .. .. . .. .. • • .. • .. .. . .. 2, 154, 534 

~ ~~;:- ;:::-:~~. :::: ~i~; ~~;: . : i~: ~~~: ~~i 
I 35,413,651 6, 311,986 1, 747,432 

49, 395, 993 10, 832, 849 1, 683, 059 
22, 362, 035 15, 8r'i3, 530 2, 892, 990 
44, 390,003 12,978, 311 2, 536, 506 
14, 858, 3fi9 13, 573,427 899,763 
12.768,501 11. 748.864 I 3. 554. 329 
55, 491, 7l9 17, 2t;5, 916 2, 535,765 
40, 391, 357 22, 729, 657 1, 691, 081 
35, 661, 863 27, 759, 056 1, 674, 442 
28, 766, 943 22, 498, 782 4, 5:15, 418 
59, 309,770 17, 197,914 5, 115, 6'!0 
27,542, 861 15,240,344 5, 366, 590 
21, 274, 565 ll , 482, 894 9, 292, 743 

6, 427, 251 15, 035, 045 5, 394, 270 
4. 120. 311 Ill, 883, 064 1. 526, 886 
1, 687, 973 6, 912, 864 659, 990 
1, 741, 364 U, 852, 995 547, 642 

29,805,289 I 11,653, !147 423,099 
4, 802, 45! I 12, 551, 378 150, 894 

12, 242, 021 i 14, 241,050 690, 381 
2, 345, 809 20, 422, 924 1, 211, 627 
5, 400, 769 18, 693, 313 463, 738 
3, 550,770 16, 941, 713 63, 323 

a In 1862 and 1864-1887 segregated, appearing in the other columns. 
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The price of silver varied considerably during the year, the high
est price being 47-k pence per ounce (British standard), and the lowest 
43! pence. The average price of silver during the year was about 98 
cents per fine ounce. 

The amount of silver purchased for the silver dollar coinage was 
24,797,279 fine ounces, costing $24,221,257, the average cost to the 
Government being $0.9768 per ounce fine. 

Reports of the coinages executed by the mints of the world show 
that the coinage of the world during the calendar years 1884, 1885, 1886, 
and 1887 was as follows: 

Calendar years. 

1884 . ••.• ••••••••••••••••••· 
1885 ••••••. ····----· .••.•••. 
1886 . .•. • .•.••••••••.••.•.•. 
1887 .•••.••••..••..•••••••• . 

Gold. 

$90, 432, 795 
95, 712,008 
04, 642,070 

124, 998, 797 

Silver. 

'jl95, 832, 084 
105, 324, 736 
124, 706, 065 
133, 502, 066 

This includes recoinages, which were uot less in value than $10,000,000 
in gold and $15,000,000 in silver in 1886, 

9164MIN-O 



COPPER."' 

BY C. KIRCHHQFJj', jr. 

During the first eleven months of 1887 the history of the copper in. 
dustry at home and abroad was a continuation of the gloomy record of 
1886. With slight rallies, values remained extremely low, averaging 
even less during that time than during any period of equal length in this 
century, the market fluctuating between £39 and £40 for Chili bars in 
London. The long continued depression had led to a moderate decline in 
the aggregate production of the world, so that in England and France the 
imports of copper of all kinds had fallen off in the first ten montlls of 1887 
to 70,046 tons fine, against 83,488 tons respectively in 1886, and 91,629 
tons in 1885, while the deliveries Lad risen from 75,164 tons in 1886 to 
83,890 tons in the first ten months of 1887. .Although the visible sup
ply had not fallen off considerably, the stocks of raw material in tlle 
hands of smelters and manufacturers and of finished goods in the hands 
of dealers and consumers were very low. Consumption had overtaken 
production, the latter not having yielded adequate returns to investment 
for a long time in any part of the world. The opportunity was seized 
upon by speculators, the movement obtaining such an impetus that those 
who initiated it were driven step by step to perfect tlle most compre
hensive effort at control ever attempted in the history of any metal. In 
a very short time the price has ueen doubled, rising far above the normal 
figure, which may be stated to be that price at which a sufficient quantity 
can be produced at a good profit to the mines, to supply the world's 
markets and stimulate the opening out of new deposits and the devel
opment of existing properties to keep pace with growing consumption. 
A study of published reports of copper companies in difterent parts of 
the world, details of many of which are given in the following pages, will 
suffice to show that £52 to £55 for ''best selected" in London, or 11 to 
12 cents in New York for its equivalent, yields sufficiently ample returns 
to producers to iuduoo au output of the metal capable of covering con
sumpt~ve requirement~:;. Although vah:u~s may be kept above the nor
mal level for a considerable period, they mqst ultimately recede to it 
after a reaction, carrying them considerably below it. Temporarily the 
~opper-mining companies all over the world are reaping enormous 
profits, and the reopening of old mines and the development of new ter. 
ritory bas begun in ·many sections. For a time the financial resources 
of a group of capitalists mlty succeed in holding up prices by buying all 
that is offered. That period may be extended if the speculators 4av~ 

f}~ 
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resen·ed the power in their contracts or can exert sufficient pressure 
in the absence of a clause providing for a reduction in the output by 
those mines over which they have some control. But even the latter 
expedient can not long be effective since the great companies which 
have made enormous sacrifices in the past to check exuberant produc
tion will not long be parties to a scheme which practically fosters com
petition which they must cope with in the end. 

Full details concerning the chl}racter and scope of the contracts en
tered into between the Societe des Metaux and the leading mining 
companies have not reached the public. Their provisions appear to 
vary within pretty wide limits. Through the proceedings of a number 
of public companies some of the leading features are well known. 
Generally speaking they fix a maximum output on which the Societe 
guaranties a price ranging between £60 and £65 in England, and 
between 12 and 13 cents in the United States, the producer and the 
Societe dividing the excess above that figure on the price realized. 
Usually the French syndicate furnishes adequate guaranties in the shape 
of bankers' credits, the sums involved being very large. It is estimated 
by good authority that out of an annual output in the world of 275,000 
long tons, the Societe des Metaux has contracted for abotlt 175,000 
tons. This includes the leading Spanish companies, the two Cape of 
Good Hope companies, the Venezuela output, the Canadian mines, 
the principal Australian producers, the largest Japanese mine, the 
Panulcillo in Chili, and nearly all the great companies of Lake Supe
rior, Montana, and Arizona. 

In addition to the copper thus secured a party of operators known 
as the French syndicate, apart from but acting in harmony with the 
Societe des Metaux, controls ·45,000 tons of Chili bars, the greater part 
of which was taken over from ttte latter at £64, the average cost of 
which has, however, been estimated at £70 . 
. The future of the metal must depend largely upon the ability of the 

speculators to finance the undertakings in which they are engaged. 
They sustained a shock in the collapse of the cornering operation in tin 
in which they were engaged, a collapse which was due to the rapid 
increase in the production on the one hand and to the decline of con
sumption on the other. It would not be safe to draw inferences from 
the course of the tin speculation upon that in which practically the same 
parties are involved. In tin no direct control of the producing interests 
was possible and consumption is more sensitive to extreme fluctuations. 
In copper the arrangements with the producing and refining and smelt
ing interests are comprehensive and well planned. The resistance of 
the copper manufacturers against the sudden ad vance was determined 
and sustained. Doubts in the ability of the speculators to uphold values 
have been widespread, and have led to the adoption of a policy of pur
chasing sparingly and only for early requirements, in exhausting stocks 
of raw material atid allowing supplies of manufactured goods to run low, 
and in using old material so far as possible. The efficacy of these meas-
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ures has been thoroughly tested without causing much effect, since the 
speculators have been able to take care of the apparently heavily in
creased visible supply. The consumption of copper throughout the 
world has undoubtedly been adversely affected, but it is not probable 
that it has declined to the extent which many authorities appear to be
lieve. Its slow growth during a long period of low prices allows the 
inference to be drawn that a sustained higher level of values is not likely 
to cause any very marked decline, though it may have checked the rapid 
progress it had been making during 1884, 1885, and l 886. The specu
lators have resisted the first shock well. The next trial of its strength 
will come when it is compelled to take care of the product of old and 
new mines opened under the stimulus of high prices. 

So far as the reopening of old mines is concerned it is retarded by a 
number of circumstances. The first fact which told against operations of 
this kind was the lack of confidence felt in the permanency of high values. 
This was removed when the character of the contracts entered into by 
the Societe became generally known. Another feature tending to delay 
operations in formerly worked properties was the fact that few of them 
stopped work before all available ore bad been extracted and after 
development work had been long neglected. Under such circumstances 
the raising of funds for renewal of work and the placing of a property 
and its machinery in a condition to turn out even a moderate quantity 
takes considerable time. In the case of new; undeveloped mining prop
erty the delays are more serious still. 

The principal increase in the output of 188~ in the United States is 
therefore likely to come rather from the old mines, which are straining 
every nerve to reach the maximum production allowed to them, than 
from old, idle, or new mines. The Lake Superior district is expected to 
show a heavy increase, especially in the second half of 1888, but the 
largest addition to output will come from Montana, which looks forward 
toward eclipsing its 1887 record by reaching close to 100,000,000 pounds 
of fine copper. In Arizona the record of 1884 may be reached, through 
the operation principally of the leading mines. 

Work has begun or is in contemplation in Vermont, at the Ely mines ; 
in New Mexico, by the San Pedro and Santa Rita ; in Arizona, at the 
old Globe, United Verde, Copper Basin, Copper Mountain, Yuma, and 
others; in Wyoming, at the Sunrise; in Idaho, at the Adelaide, at Lost 
River; and in California, Colorado, and Utah, at a number of points. 
In Lake Superior, the Peninsula and other mines resumed during 1888. 
In the aggregate, however, these mines are not likely to approach in 
output the additions in make coming from some of the leading· older 
properties. 

DOMESTIC PRODUCTION. 

The growth in the production of copper in the United States, com
piled up to 1887, inclusive, from the best data available, is shown in the 
following table. It proves in a striking manner how preponderating 
was, until the past few years, the influence of the {jake Superior di6-



COPPER. 69 

trict; and again of one great mine in it, the Calum~t and Becla, for 
more than a decade. In order to point out more clearly how the influ
ence of the Lake district has declined, a column has been added giving 
its percentage of the total product from year to year. It should be 
stated that the yield of copper from pyrites is not here included. 

Production of copper in the United States front 1845 to 1887 inclusi·ve. 

Percent- Percent-
Total Lake Calumet a-ge of Lake Total Lake Calumet age of Lake 

Years. produc- Superior. and Superior Years. produc- Superior. and Superior 
tion. Hecla. of total tion. Hecla. of total 

product. product. 

--------- ~~- -~~~· 

Long Long Long Long Long Long 
tons. tonN.12 [ __ ~~~t~-- __ tons. tons. tons. 

1845 ..•. 100 12.0 1867 ... 10, 000 7, 824 603 78.2 
1846 .... l!'iO 26 . ............. 17.0 1868 .. - 11, 600 9, 346 2, 276 80.6 
1847 - .. 300 213 ... . ........ 71.0 1869 ... 12, 500 11,886 5, 497 95.1 
1848 .... 500 461 . ..... ....... 92.5 1870 ... 12,600 10,992 6, 277 87.2 
1849. --· 700 672 .............. 96. 0 1871. .. 13, 000 11,942 7, 242 91.9 
1850 .... 650 572 -- .. ....... 88.0 187::! ... 1:!, 500 10,961 7, 215 95.7 
1851.. •. 900 779 . ............... 86.6 1873 ... 15, 500 13,433 8, 414 87.3 
1852. --· 1,100 792 ............... 72.0 1874 ... 17, fiOO 15. 327 8, 984 87.6 
1853 .• •. 2, 000 1, 297 . .............. &L9 1875 ... 18,000 16, 089 9, 586 89.4 
1854. --· 2, 250 1, 819 ................. 71. J 1H76 ... 19, 000 17,085 9, 683 88.9 
1855 .... 3, 000 2, 593 .. ............... 86.4 1877 ... 21,000 17,422 10,075 82.9 
1856 .••. 4, 000 3, 666 .. ............ 91.6 1878 . 21,500 17,719 11,272 82.4 
1857 .. -. 4, 800 4, 255 . ................ 88.7 1879 ... 23,000 19, 129 11,728 83.2 
1858 .••. 5, 500 4, 088 . ............. 74.3 1880 ... 27, 000 22,204 14, 140 82.2 
1859 - .. 6, 300 3, 985 .. ............... 63.3 1881. .. 32, 00(1 24,363 14,000 76.1 
1860 .... 7, 200 5, 388 . ............ 74. 8 1882 ... 40,467 2fi, 439 14,309 62.1 
1861.- .. 7, 500 6, 713 .. .............. 89.1 1883 ... 51, 574 26, 653 14,788 50.1 
1862 : • . 9, 000 6, 065 . .......... 67.4 1884 ... 63, 555 30, 916 17, 812 48.4 
1863 ... 8, 500 5, 797 . - .... --- 67.0 1885 . .. 74,053 32,206 21,093 43.5 
1864 ..•. 8, 000 

5, ''' I-..... --- 69.7 1886 69,971 35,666 25,259 50.1 
1865 - .. 8, 500 6, 410 ......... 75.4 1887 ... 80, 768 33,693 20,543 41.7 
1866 ·-· 8, 900 6,138 ......... 68.8 

- --··--·-·--- --~---

For the western States and Territories the geographic distribution of 
the product is becoming more and more difficult. 

Territorially distributed, the production of the United States in 1887 
has been as follows as compared with previous years : 

Total copper production in the United States. 1882 to 1887. 

Source. 1882. 

Pounds. 
Lake Superior .....• . .... 56, 982, 765 
Arizona ................. 17, 984-, 415 
Montana .. . .. .. .. . .. . • . . 9, 058, 284 
New Mexico.......... . .. 869, 498 
California. . . • . . • . . . • . . . . . 826, 695 
Colorado................. 1, 49·t, 000 
Utah.................... 60.), 880 
Wyoming ..•.••.••••..... 100,000 
Nevada.................. 350,000 
Idaho .............................. . 
Missouri.. .. . .. . .. .. .. . .. 294, 695 
Maine and New Hamp-

shire .. .. .. . . .. . .. .. . .. 290, 000 
Vermont................. 1, 265, 000 
Southern States.......... 400, 000 

~ Middle States ..................... . 
Lead desilverizers, etc... 125,000 

Total domestic cop-

1883. 

Pounds. 
59, 702,404-
23,874,963 
24,664,346 

823, 511 
1, 060, 862 
1, 152,652 

341,885 
962,468 
288,077 

260, 306 

212,124 
400,000 
395,175 
64,400 

782,880 

1884. 1885. 1886. 1887. 

Pounds. Pounds. Pounds. Pounds. 
69,353,202 72,148, 172 79,890,798 75,471,890 
26,734,345 22,706,366 15,657, 035 17,720,462 
43,093, ost 67,797,864 57,611,621 78,699,677 

59,450 79,839 558,385 283,664 
876,166 469,028 430,210 1, 600, 000 

2, 013, 125 1, 146,460 409,306 2, 012, 027 
265,526 126, 199 500,000 2, 500,000 

.. -- ioo: ooo · .. ---- s: s7i · .. ---so: ooo · ::::::: ~ ~: ~ 
46. 667 40, 381 .... -- .. -- .. .. • • -- .. --

230, 000 . ---- .. ----. . ---- .. --- • . . - - ..••.• --

249,018 211,602 315,719 20il, 000 655,405 
317,711 40,199 29,811 

2,114 190,641 ......................... ~ . --........ 
950,870 910,144 1, 282,496 2, 432,804 

per .............. 90, 616, 232 115, 526, 053 144, 946, 6!'i3 165, 875, 766 156, 735, 381 180, 920, 524 
From imported pyrites 

and ores .. .. . . . . . . . . . .. 1, 000, 000 1, 625, 742 2, 858, 754 5, 086, 841 4, 500, 000 3, 750, 000 

Total (including 
copper from im-
ported pyrites) ... 91, 646, 232 117, 151, 795 147, 805, 407 170, 962, 607 161, 235, 381 184, 670, 524 
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The following is, in detail, the output of the Lake Superior mines; 
In the majority of cases it is the official product based on smelting 
works returns; in a few instances it is an official estimate of the ingot 
product based on the known output of mineral. The total is accurate, 
therefore, within a few thousand pounds. 

Production of Lake Superior copper mines, 1881 to 1887. 

- -------;----;-------,------...,-------,------·--·--··· - --------
Mines. 1881. 

Pounds. 
Calumet and Hecla 31, 360, 781 
Quincy......... .. 5, 506, 8<18 
Osceola...... . .. .. . 4, 179, 976 
Franklin ......... . 2, 677,932 
Allouez . .. .. . .. .. . 1, 4 73, 007 
Atlantic . .......... 2, 528, 009 
Pewabic. . . . . . . . . . . 1, 876, 244 
Central . . .. ... .. .. 1, 418, 465 
Grand Portage . . . . 26, 264 
Conglomerate . . . . . 386, 091 
Mass . . .. . .. . . .. .. . 467, 684 
Copper Falls . . . . . . 669, 121 
Phrenix . .. .. .. .. .. 409, 357 
Hancock.......... 571,897 
Huron............. 254,515 
Ridge .. .. . .. . .. .. . 235, 606 
Saint Clair . . . . . . . . 135, 493 
Cliff.. .. .. .. .. .. .. . 79, S82 
Wolverine .............. .. .. . 
Nonesuch......... 119,061 
Isle RoyaL........ 47, 308 
Minong............ 15,397 
:National. .................... . 
Minnesota. . . . . . . . . 24, 227 
Belt ......... -- .............. · 
Sheldon and Co-

lumbia .. . . .. .. .. 10,031 
Aztec ....................... . 
Adventure .. .. .. .. 7, 500 
Peninsula . ................. . 
Tamarack ................... . 
Ogima............. 16, 776 
Concord....... .. . . 28, 849 

1882. 

Pounds. 
32,053, 539 

5, 665,796 
4, I76, 782 
3, 264, 120 
I, 683,557 
2, 631,708 
I, 482,666 
I, 353, 597 

757,080 
734,249 
737,440 
587, 500 
537, 177 
MO, 575 
364,579 
I02, 936 
87,126 
66,053 
25,623 
46,450 
35,447 
21, 380 
17,060 
10,672 
5, 625 

3, 299 
3,129 

429 
................... 
......... ... ..... 

4, 207 
................ 

1883. 188!. 

Pounds. Ponnds. 
33, I25, 045 <10, 473, 585 

6, 012, 239 5, 650, 436 
4, 256,409 4, 247,630 
3, 488,708 3, 748, 652 
1, 751, 377 1, 928, 174 
2, 682, I97 3, I63, 585 
I, I71, 847 227, 81!4 
I, 268, 556 I, 446, 747 

735,598 255,860 
222,117 1, 198, 691 
659,474 481, 396 " 
804,000 891,168 
5I2, 291 63I, 004 
484,906 562,636 
720, 213 1, 927, 660 

60, I55 74, 030 
I25, 225 I39, 407 

IO, 374 28,225 
699,022 751, 763 

...................... 23,867 

.................. . 16,074 
3, 582 ......... . ...... 

26, 006 87,368 
6, 226 1,144 

16,402 I30, 85I 

............ . ..... 9, 828 

................. ............ . .... 

.................. 4, 333 
849,400 1, 225, 98I 

7, 435 . ................. 
3, 000 I, I06 

................. .................. ··• 

1885. I886. 1887. 

Potmds. Pounds. Pounds. 
47,247,990 50, 518, 222 46, OI6, 123 
5, 848,530 5, 888, 517 5, 603, 69I 
1, 945,208 3, 560,786 3, 574,972 
4, 007, I05 4, 264,297 3, 915, 838 
2, 170, 476 1, 725,463 885,010 
3, 582,633 3, 503, 670 3, 64I, 865 

~ - .... -. · ·-· ................. 
2, 157, 401! 2, 5I2, 886 2, I99, I33 
-----·----· 

365,000 200, 000 
1, I68, 000 I, 400,000 560,000 

344,355 100,000 11,000 
203, 037 I 50,000 

2, 252,484 1, 992,695 I, 484, 103 
63, 390 158,272 84,902 

. -~ . ...... .. ................. 
. ................ 22,342 

328,610 3,125 2, 300 
28,484 ... .................. . .. ................... 

. .... . ............ .................. .. .................. 

. ..................... .......... . ... . .. .................. 
162,252 I84, 706 25,187 
12,608 ........... .... . . ................. 
27,433 7, 300 ..................... 

.................. . ................. ................. 

.............. ................. . .............. 
4, 000 I, 000 ............... 

. ........ .... ... . ............. .. ..... 
I81, 069 3, 646,517 7, 396,529 
12, 000 . ... ...... . ...... .................... 

.. ............... .. .................... .................. 
Kearsarge............... . ... ....................... . ........... . .............. . ...... 21,237 
EvergretJn Bluff. .. 968 .. .. .. .. . .. .. .. .. .. • .. 954 1, 500 I, 000 .......... 
Flint Steel River. . 4, I40 

~:gi~~d.·:::::::::: 2!:~~! '"""72:636' ::::::;:::: --·--i;5i7' ::::::::::: ::::::::::: :::::::::: 
Centennial........ ........... 83, 554 ................................ . .......... . ........ .. 
Sundry c o m p a -

nies-tributere . . I, 042 2I, 696 34,000 50,000 50, 000 
----1-----1--------------------

Total. ....... 54,558,909 57, 155, 99I 59,702,404 69,353,202 72, I48, 172 79, 890, 798 75, 471,890 

THE COPPER DISTRICTS OF THE UNITED STATES. 

Lake Superior.-The low range of values during the greater part of 
1887 and the disasters at the lea.ding mine caused a falling off in spite 
of the greater output of the Tamarack. The production of the Lake 
mines is not susceptible of rapid expansion, since the usual low grade 
of the rock calls for elaborate preparations in mining development, 
plant, and crushing and dressing machinery. A long time is necessary 
to put mines idle for any length of time into condition for active work, 
and then, too, it can not be so readily done during the winter. While 
an increase is taking place in 1888, it is not as marked or as sudden as 
the advance in prices would seem to warrant. 
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The following table gives the cost of production at the principal mines 

in the years 1875 and 1882 to 1887: 

Cost of production of Lake copper pPr pound. 

I Cost ofprodLiction (in cents per pound). Yield (per cent.). 

Mines. I I 1 1 1 
1887. 1886. 1885. 1884. 1883. 1882. 1875. 1887. 18i6. 1885. 188<1. 1883. 1882. 1875. 

. ----------\- \- 1-
Qumcy . . . . 8. 63a 6. 78 7. 50 8. 63 9. 00 9. 55 15.79 3. 23 2. 5<1 2. 51 2. 70 2. 86

1 
S. 21 ... .. 

Osceola ... 9.88 8.67 10.90 11.2<1 12.21 12.97 ...... 1.23 1.29 .... 1.171 1.21 ... ! ... .. 
Atlantic . . 10. 20a 9. 52 9. 37 10. 88 12. 56 13. 80 22. 12 . 71 . 71 . 'f4 . 75 . 68 . 69 . 78 
Central.... . . . . .. . 8. 7<1 8. 83 15.10 15.40 14.76 15.81 .. •• •• .. .. •• 3. ~7 2. 48 1. 90 2. 201 2. a:; 
Allouez ................ 11.29 13.46 15.98 17.38 ...... .•••.• ..... .84 .83 .86 .85 ... .. 
Franklin ..... _.. .. 9. 34 10. 03 11. 62 12. 96 13. 00 .. • • • • 1.12 1. 21 1. -i6 1. 45 1. 38 1. 101 .... . 
Huron ............ 13.59 11.75 14.78 ..... ...•.• ...... ...... l.M 1.18 1.4.5 ............. . 
Tamarack. 5.39 7.49 .................................. , ................................ . 

a Including building and construction. 

The principal events of the year in the Lake Superior district were the 
fires in the Calumet and Hecla mine, the first taking place on August 3, 
1887. The mine was opened again on September6,and resumed work on 
the 12th of that month. Fire again broke out on November 20, and that 
part of the propert~ affected by it was sealed until, on April24, 1888, the 
opening of shafts by vents was begun. Calumet No. 5 shaft was opened 
in May, but no rock was hoisted during that month, as the workings 
were full of water. Serious as the conflagration was in its effect upon 
the output of the mine it did not cause entire stoppage, because tb.e seat 
of the fire was in the old mine, which could be and was isolated from 
that part of the ground known as the Black Hills, which had been devel
oped during the past few years, but from which little ore had been 
stoped. The ore from this part of the property is not as rich as that of 
the main chute, but the management was very successful in rapidly in
creasing the output under adverse circumstances. The effect of the 
disaster upon the production is best illustrated by th~ following figures 
of monthly yield of mineral: 

Monthly production of mineral from the Calumet and Hecla mine. 

1887. Short tons. 
July .•.•.....•.•.•.••....••... 2,647 Oldmine. 
August ........... -- -~.. . . . . . . 1,347 Black Hills, fire, August 3. 
September .................... 2,016 Reopened September 12. 
October ..•••...••••.•.••...... 2,933 Old mine. 
November ........•....•••••.. 2,209 Fire, November 20. 
December .•••••.••••..•...... 1,510 Black Hills. 

1888. 

January ...•••...•...•........ 1,802 Black Hills. 
February ...••..•.•.•...•.... ~ 1,830 Black Hills. 
March ........................ 2,2tl0 Black Hills. 
April ..........•....•......... 2,468 Black Hills. 
May ••••••••••••••••.•••.••••• 2,592 Black Hills. 
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For the first five mouths the output in 1888 was 10,982 tons of min
eral against 13,542 during the same period of 1887, when the ore was 
drawn from the old mine. 

The mine is now equipped with sixteen heads of Leavitt stamps, of 
which twelve are in commission. Some of the orders for additional 
mining machinery were cancelled in June, 1888. The new smelting 
works will have a capacity at the end of the season of 1888 of 60,000,000 
pounds of refined copper annually, and will, therefore, be ample to take 
care of the product of the mines which is treated in them. 

The official statement of the Tamarack Mining Company for the six 
months ended December 31,1887, is of particular interest, since it shows 
the capacity ofthat mine to produce copper cheaply. The product of 
mineral was 6,070,600 pounds, which yielded 76.06 per cent., or 4,617,371 
pounds of refined copper, realizing an average of 12.88 cents, or 
$594,805.33. The running expenses at the mine were $183,905.45, the 
smelting, transportation, and market expenses were $64,823.43, showing 
a mining profit of $346,076.45. The outlay for mine plant during the 
period reviewed was $91,756.23, which, with a balance of assets on July 
1, carried the total assets to $279,765.48. The mining costs per pound 
of copper were 3.98 cents, and adding the cost of smelting and selling 
the product, 1.41 cents, a total cost of 5.39 cents is reached. Including 
outlays for construction and the cost of sinking the second shaft, now 
in progress, the total cost of laying down the refined copper in the New 
York market, sold, was 7.37 cents. Since the work of development is 
still going on, and will continue for a considerable period to come, the 
latter figure should be accepted as the basis of comparison. 

The principal event in connection with the Osceola during the year 
1887 has been the failure to develop a productive territory in the contin
uation of the Calumet lode. A drift was run from the 16th level of the 
Osceola mine 7 41 feet west from the hanging wall of the amygdaloid to 
the foot wall of the conglomerate, and the latter was drifted on south 
82 feet, without opening anything but poor ground. For the present 
work in that direction has been stopped. The Osceola mill stamped, 
during 1887, 183,900 tons of rock, of which 38,700 tons was for the Tama
rack mine, the cost being 35.05 cents per ton of rock. The Osceola mine 
yielded 171,038 tons of rock, of which 25,838 tons were discarded before 
going to the mill, the total cost per ton of rock hoisted being $1. 74, and 
per ton of rock stamped $2.05. The income for the year was $425,136.35, 
while the expenses were $354,146.94, thus leaving a mining profit of 
$70,989.41. The cost per pound of copper at the mine was 8.31 cents, 
and adding 1.57 cents for the cost of smelting, freight, and all other 
expenses, a total of 9.88 cents is reached as the cost per pound of re
tlned copper laid down in New York. 

In spite of two accidents, the burning of the rock house and the de
struction of its machinery, on June 7, and the stoppage of the mill dur
ing the greater part of September, owing to the breakage of both main 

~· ~ .. - .. 



COPPE{{. 73 

engine shafts, the Quincy produced 5,609, 762 pounds of ingot-copper at 
an expense of $484,464.10. Its earnings for the year were $187,728.29. 
The balance on January 1, 1887, was $548,781.46. From this dividends 
aggregating $200,000 were declared, leaving a balance of assets of 
$536,509.75, consisting of loans on call, cash, copper on hand sold, and 
supplies at mine. The average price realized for copper sold and deliv-

. ered was 11.56 cents; the cost of production being 8.63 cents, includ
ing $75,586.73 building, construction, and real estate account. 

The Franklin produced slightly less copper in 1887, partly because a 
smallerquantityofrock-137,137 tons against 138,385tons-was stamped 
and partly because the percentage of ingot copper in the rock hoisted 
fell off from 1.21 per cent. in 1886 to 1.12 per cent. in 1887. On the other 
hand, the cost of manipulating a ton of rock hoisted was reduced from 
$1.90 to $1.87. It is not expected that the output for 1888 will be as 
large as that of 1887. With sales at an average of 11.43 cents, the 
mines yielded a profit of $90,851.99, the year closing with a surplus of 
$259,988. 

Chiefly on account of an increase of 65 cents in the price of coal, 
costs at the Atlantic mine have been slightly higher in 1887, as shown 
by the following statement: 

Cost at the Atlantic mine. 

Items of cost. 1885. 1886. 1887. 

1------------------1-------

Oents. Oents. Oents. 
Mininq;, selecting, breaking, and all surface expenses, in-

cluding taxes · ----- ---·····-··· -··· ----············-··· 78.62 80.88 87.23 
Transportation to mill............ . • . • • . . . . . .• • . . • . . • . . . . 4. 80 3. 48

1 

3. 80 
Stamping and separatin~ . . . • . • . . . . . • . . • . • . . . . . • . . . . . . . . . 30. 36 26. 53 27. 31 
Freight, smelting, marketing, aud New York expenses.. 25.45 24.25 23.07 

------
Total working expenses .....•••••.••••••..•....... 139.23 135.14 141.41 
Total expenditures ....••.•...•••••.•••••..••••.•.. 143.60 138.01 145.22 

Net profit.... . .. . . . . .. . ... .••••• ••••••. ••. . .. ..••. 22.05 15.29 30.53 
Yield of copper, per cent.......................... 0. 743 0. 709 0. 712 

As compared with 1886 the profit has been doubled by the fact that 
the average price realized has improved from 10.92 cents to 12.34 cents. 
The quantity of rock stamped was 255,750 tons against 247,035 tons in 
1886, due principally to the substitution of two 18-inch cylinders for two 
16· inch. Some additions to the machinery are being made which will 
enable a maintenance of the present rate of production of 4,000,000 
pounds of ingot. In 1887 the mine produced 3,641,865 pounds of ingot 
at an outlay of $371,412.91, including cost of additions to plant and a 
small bad debt, leaving a net gain of $80,866.04, from which a dividend 
of $60,000 was paid. This left a balance of $284,966.13 in cash, loans, 
copper on hand sold, and supplies at inine. 

The Kearsarge appears as a new mine, which has produced some cop
per during the course of development work. Up to January 1, 1888, the 
outlay for running expenses had been $68,868.37 and the construction 



74 MINERAL RESOURCES. 

account $28,503.50. The Ridge during 1887 was in the hands of trib· 
uters, and was operated at a loss of $1,645.13 during the year, suf
fering somewhat from the exodus of miners to the adjacent Gogebic 
iron-ore dis~rict. The Allouez did very little in 1887, the parties who 
ha<lle_ased the mine for three years from June 1, 1885, succumbing to 
the pressure of low prices in July. The improvement in the market 
led to a resumption of work on the part of the company, which on Jan
uary 1, 1888, had a balance of quick assets of $48,497.97. 

Jlfontana.-The Anaconda Company is still engaged in enlarging its 
works, adding 10 Ball steam stamps and a large number of jigs to its 
concentrating plant, and is building an additional smelting works, chiefly 
for the purpose of treating the argentiferous copper ores of the Cham
bers syndicate group. It is estimated that unless there are unlooked
for disturbances, the total product for 1888 will reach 80,000,000 pounds 
fiue. It is reported that the sale of the copper of the company to the 
Societe des Metaux covers only one year. Early in 1887 the ore of the 
Anaconda averaged 11.3 per cent., the yield in the concentrators being 
69 per cent. and 67 per ceut. in the smelter product. The concentrators 
reached a capacity of 1,200 tons a day. 

Ari.zona.-The Old Dominion mine at Globe worked only during the 
first half of 1887, and even during that period work was not continuous, 
the product being 722 tons. The mine resumed in J-anuary, 1888, and 
early in June was turning dut copper at the rate of about 220 tons per 
month. The lack of transportation facilities still hampers the district, 
so that, although a number of promising deposits are well known to 
exist, the high costs render the smelting of ores under 15 per cent. pro
hibitory. The cost of English coke as charged against the furnace, in
clusive of all waste, is $52 per ton, this including $30 freight between 
Globe and the railroad. It is estimated that the cost at the Old Dominion 
mine is 52- cents per pound spot, and to this must be added 3 cents for 
freight, refining, commissions, interest, and general expenses, making 
the total cost laid down in the market 8~ cents. For the past four years 
there have been no material changes in the costs, except that wages and 
freights have been slightly reduced and the strictest economy bas been 
practiced. The Old Dominion is the only mine which has been worked 
for several years, but it is reported that in the near future a number 
of others may start. 

The Copper Queen Company did not produce up to capacity during 
1887, the works having been closed down for a part of the time. A 
concentrating plant has been built to handle accumulations of low
grade carbonate ore, running a bout 4 per cent. of copper. The concen
trates are carried up to 15 to 20 per cent., while the tailings range be
tween 1~ and 2 per cent. The company controls by purchase the greater 
number of the smaller mines in the district which are not capable of 
being worked to advantage inclividually, although they furnish small 
quantities of ore suitable in mixture to the main operations and save 
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the principal body of ore from too rapid exha,ustion. The only excep
tion is the Holbrook & Cave property, adjoining claims, owned by other 
parties. They are so located that the ore can be handled through the 
Copper Queen shafts, the company receiving a fixed sum for hoisting. 
The ore is smelted by the Copper Queen Company at a price per ton, 
the Holbrook & Cave having made its own arrangement for the sale of 
the product with the French syndicate, which ba~ purchased also at 
a fixed price the output of the Copper Queen Company. The latter 
has decided to build a short line of railroad to connect with the existing 
line, in order to reduce the cost of hauling coke, supplies, and copper, 
which, by axle, was costing $7 per ton. Since the rise in copper the 
company voluntarily advanced wages, which bad been sharply reduced 
during the depression. Coke freights, which at one time were as low 
as $7 from New Orleans to the station, have been advanced since the 
higher price for copper was establislled, so that with ore yielding about 

, 8 per cent. in the furnace in 1887 the cost has been increased. 
The rise in copper came very opportunely to the Arizona Copper 

Company, limited, a Scotch corporation controlling the Arizona mines 
in the Clifton district. The capital of the company has been reduced 
from £800,000 in 160,000 preferred shares of £5 each and £75,000 in 
deferred shares of £1, to £6~W,OOO in 160,000 £1 preferred shares and 
£75,000 deferred shares. Besides, £266,000 of 10 per cent. debenture 
stock was created not to be redeemed until £266,000 of railroad bonds 
have been paid off by the operation of a sinking fund of £16,000. The 
fixed charges are £13,960 interest and £16,000 sinking fund on the rail
road bonds and 10 per cent. on the debenture stock, or £26,600, a total 
of £58,640. Adding 10 per cent. on the reduced capital, £64,000, a total 
of £122,560 is reached, or close upon $600,000. According to the state
ment of the chairman, at a meeting held in May, the company was then 
earning profits at a rate to pay that sum. The contrast between the 
period of low prices and that of high values is illustrated by the fol
lowing figures, which are of interest, since they coincide fairly well with 
the beginning of the advance. During the half year ending September 
30, 1887, the loss on the mines was $16,500, the profit on the stores was 
$19,000, and on the railroad, $40,700. For the six months ending March 
31, 1888, the profits were $67,700 on the mining, $23,000 on stores, and 
$R3, 700 on the railroad. 

During 1888 a number of copper enterprises have been revived or 
have been started, though none of them will seriously add to the out
put, which will be swelled, as compared with 1887, by the full operation 
of the four leading mines, the Old Dominion, Copper Queen, Detroit, 
and ArJzona. The United Verde has been leased by Mr. W . .A. Clark, 
well known in connection with Butte copper interests. The Copper 
Basin and Copper Mountain mines have resumed, and work has begun 
in connection with the Yuma property$ 
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New Mexico.-In August, 1887, the San Pedro mines, ]eased by Mr, 
W. A. Clark from the New Mexico Milling and Smelting Company, re
resumed, and have been producing matte carrying about 66 per cent. of 
metal, at the rate of about 50,000 pounds of fine copper per month. A 
second producer, during a part of 1887, was the San Miguel. The Santa 
Rita property, which turned out considerable copper in past years, was 
being unwatered in 1888, and may become a producer during the current 
year. 

At Hillsborough the Copper King Mining, Smelting and Refining 
Company has begun work, and expects to build works in 1888 to smelt 
and refine metal. It is the intention to use re~erberatory furnaces. 

Oalifornia.-The advance has stimulated production. The mines at 
Spencerville have resumed, and the Union mine at Copperopolis, which, 
previous to closing down in 1866, had been the scene of much activity, 
was unwatered early in 1838. The Hercules mine, San Bernardino 
county, is also being worked, and operations in Esmeralda county are 
being taken up. 

Wyoming-The Wyoming Mining and Smelting Company, of Fair
banks, did not produce any copper ·from the Sunrise mine in 1887. 
Work was resumed, however, in March, 1888, and black copper was 
then regularly shipped to market. 

In the New England States the Milan Mining Company produced 
some copper, and in 1888 the old Vermont Copper Company's mine is 
being reopened. • 

In the South the only operations of any consequence are the mines at 
Blue Wing, North Carolina. During 1887 the company shipped about 
75 tons of ore, and it is estimated that about 500 tons have been accu
mulated on tlw dump. Reduction works are to be built during 1888. 

IMPORTS. 

The imports of fine copper contained in ores, and of regulus and 
black copper, and of ingot copper, old copper, plates not rolled, rolled 
plates, sheathing metal, and manufactures not otherwise specified, 
and of brass, are given in the following tables : 
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Fine copper contained in ores, and 1·egult/o8 and black copper imp01·ted and entm·ed for con-

, swrnption in the United States, H367 to 18ti7 inclusive. 

Regulus and black 
Fiscal years ending copper. (a) Total 

June 30- value. 

I-----·---· _Q_u_a_n_ti-ty_.l_v_a_l_ue_. __ Q_u_a_n_ti_tY_· _ v_al_u_e. ____ _ 

Pounds. Pounds. 

Fine copper contained 
mores. 

1867 .•••••••••.•....•. .. . ....... . $936,271 . ....... .. ....... ............... $936,271 
1868 ...••....•...•.•.. 3, 496,994 197,203 ................. . ................... 197,203 
1869 ..••.•.•.•••.•.... 24,960,604 448,487 ...................... ................ 448,487 
1870 ....••.•••.•.•••.. 1, 936,875 134, 736 ................ 134,736 
1871. ................. 411,315 42,453 499 $60 42, 513 
1872 ....•• ·•••••··•··· 584,878 69,017 4, 247 1, 083 70,100 
1873 .••••..••••..••... 702,086 80, 132 1, 444,239 279,631 359,763 
1874 ..•••..•••••.•••.. 606,266 70,633 28,880 5, 397 76,030 
1875 ..••...••••••••••. 1, 337,104 161,903 12, 518 2,076 163,979 
1876 .................. 53R, 972 68,922 8, 584 1, 613 70,535 
1877 .................. 76,637 9, 756 1, 874 260 10,016 
1878 .••• ....................... 87, 039 11,785 . .................. 11,785 
1879 .................. 51, 959 6,199 .................. ................. 6,199 
1880 .................. 1, 165,283 173, 712 2, 201,394 337,163 510,875 
1881. .....•...•.....•. 1., 077, 217 124,477 402,640 51,633 176,110 
1882 .•.....••..•.•.... 1, 473, 109 147,416 224,052 30,013 177,429 
1883 ..........•..•.... 1,115, 386 113,349 .............. 113,349 

, 1884 .•.....••.•••..•.. 2, 20~. 070 219,957 2, 036 204 220,161 
1885 ...........•...... 3, 665,739 343,793 285,322 20,807 364,600 
1886 . .•.............•. 4,123, 842 413,276 186,887 14,962 428,238 
1887 .•.•.•..•......... 4,149, 412 209,005 29,094 1,443 210,448 

a Not enumerated till187L 

Copper i'ntpo1'ted and entm·ed for consumption in the United States, 1867 to 1887 inclusive. 

Fiscal years 
ending 

Bars, ingots, and 
pigs. 

Old, fit only for Old, taken from )lot-
remanufacture tol!ls of Amencan Plates not rolled. 

· shipS abroad. (a) 

June 30- 1--------1-------- --------1-------1 

Quantity. Value. Quantity. / Value. Quantity. Value. Quantity. Value. 

l-----·I-P-o_u_n-ds-. ---Pounds.,--- Pounds. --- Pounds. ---

1867 .•....•. 1, 635, 953 $287, 831 569, 732 $81, 930 .........•.......•...•.•..••...•... 
1868........ 61, 394 6, 935 318, 705 42, 652 ..............•..••..••.•..••...•..• 
1869........ 13,212 2,143 290,780 34,820 ........ - · ............. ·••••· ..•... 
1870-... . . . . 5, 157 418 255, 386 31, 931 .......................•.......•.... 
1871........ 3, 316 491 369, 634 45, 672 . . . . . . • . . . . . . . • . . . . . 430 $129 
1872 .••.•••. 2, 638, 589 578,695 1, 144, 142 178, 536 . . • . . . • . . .. . 148,192 33,770 
1873 ••••.••. 9, 697, 608 1, 984, 122 1, 413, 040 255, 711 32, 307 $4, 913 550, 431 97, 888 
1874.. •• • • • . 713,935 134 326 733, 326 137, 087 9, 500 930 
1875 .••.•••• 58,475 10:141 396,320 55,564 11,636 1,124 ········a······4 
1876 . . . . . . . 5, 281 788 239, 987 35, 545 10, 304 1, 981 5, 467 600 
1877. . . . . . . . 230 30 219, 443 28, 608 41, 482 5, 136 .••••.......•... 
1878........ 1 1 198, 749 25, 585 .•••. -...... 6, 004 .....•..•...•..• 
1879. ... . . . . 2, 515 352 112, 642 11, 997 11, 000 1, 107 27, 074 4, 496 
1880 ........ 1, 242,103 206, 121 695, 255 91, 234 . • . . . . • . . . . . . . . . . . . . 120 11 
1881........ 219, 802 36, 168 541,074 63, 383 14,680 1, 504 20 3 
1882........ 6, 200 836 508, 901 59, 629 16, 075 1, 629 ............... . 
1883..... . . . . . . . . • • . • • . • • . . • . . . . 330, 495 36, 166 9, 415 666 . 
1884 ........ 1 (b)542 1071149,701 12,0991............ 5541.:::::~~:~ :::~:: 
1885 .....•.. , 914 172 81,312 6,658 ······-····· 1,160 ........•..••..• 
1886........ 159 24 41, 025 2, 647 . • • . . • . . . . . . 374 .• - ...•....••.•. 
1887........ 415 40 37, 786 2, 198 . . . . . . • . . . . . 442 .•....••..•.•.• 

"Not enumerated untill873. b Includes " Plates not rolled" since 1884. 



78 MINERAL RESOURCES. 

Copper imp01·ted and enteted j01· consumption in the United States, 1867 to 1887 .-Contin'd. 

Plates rolled, sheets, Sheathing metal, in 
pipes, etc. part copper. (a) 

Manufact
ures not 

otherwise 
Fiscal yea Is ending 

June 30-
specified. Total value. 

Value. Quantity. I Value1 Quantity. Value. 

---------------1-------- -------1---------1--------- 1 
Pounds. Pound/!. 

1867 ................ .................... . $1,101 220,889 $37,717 $15, 986· $424,565 
1868 ................ ........................ 1 101,488 18,852 21,492 89,932 
1869 ................ ....................... 39 43,669 6, 592 43,212 86,806 
1870 ................ .................... 2, 039 . ..................... .................... 185,220 519,608 
1871. ..... -··· ...... ...................... . 7, 487 . ...................... ---····-·· 668,894 722,673 
1R72 .••..•.......... ...................... 18,895 . ...................... ................... 1, 007,744 1, 817,910 
1873.-- --· ........ -. ......................... 4, 514 .. ................... . .................. 869,281 3, 216,429 
1874 ................ ........................ 27 282,406 50, 174 125,708 448,252 
1875 . .. . ...•.. ····-- ..................... 617 136,055 23,650 35,572 127,272 
1876 .•..•..... . ..•. . . .................... 326 18, 0141 2,903 29,806 71,949 
1877- ... -.-. -- ...... ....................... 203 110 22 41,762 75,761 
1878 .............. .. ... ................. . 1, 201 647 55 35,473 68,318 
1879 . ....... - ..... -- . .................... 786 300 20 39,277 58,035 
1880 .............. -- ................... 4,134 6, 044 693 130,329 432,522 
1881. - ... -- ... ---- -. ...................... 82 39,520 4, 669 284,509 390,318 
1882 ............... 5, 855 1, 551 .................. . 77, 727 141,372 
1883 ................ 2, 842 379 6, 791 1, 047 40,343 78, 601 
1884- •.. -... - . - . - • - - 6,529 2, 330 19,637 926 55,274 71,290 
1885 ................ 470 120 86,619 9, 894 61,023 79,027 
1886 ................ 374 21 662,466 78,572 19, 093 100,731 
1887 .•• -.. -..... - .. - 6, 262 666 34,289 3,124 48,216 54,686 

a Does not include copper sheathing in 1867, 1868, and 1869. 

Brass imported and entered for consumption in the United States, 1867 to 1887 inclusive. 

Old, fit only for re- Not other-
Bars and pigs. wise pro· Fiscal years manufacture. vided for. Total ending June Value. 

30-

Quantity. Value. Quantity. Value. Value. 

Pounds. Pounds. 
1867 .......... ....... . ............ $3,099 . ................... $26,468 $170,873 $200,440 
1868 .......... 31, 104 2, 671 120,913 11,699 181, 114 194,884 
1869 ...... - ... 33, 179 2,457 131, 640 10,838 198, 310 211,605 
1870.--. ·····- 54, 108 3, 791 98, 825 6, 918 49,845 60,554 
1871 .......... 28,453 2, 803 43~. 085 37, 922 13, 659 54, 384 
1872 .......... 17,963 1, 664 829,964 73,098 23,738 98, 500 
1873 .. - ....... 56,656 7,147 699,478 71, 494J 

114. "'I 193,408 
1874 .......... 253 19 682, 151 64,848 350,266 415. 133 
1875 .......... 370,273 38, 867 124, 21'5 12, 786 273,873 325,526 
1876 .......... ............. .............. 618, 191 54,771 232,870 287. 641 
1877 .......... ....................... .................. 689,633 59,402 207,642 267,044 
1878 . ....... -- -.... - .. - -- -, - ... -- --- - 713,171 57, 551 205,209 262,760 

~~~:::::::::: ....... ::~r·ii;2~ 1 

485,354 32,278 232,030 264,357 
958,590 75,093 339, 131 414,224 

1, 615,402 151, 541 331, 506 494-,249 
1882 ... -...... 30, 769 3, 768 2, 954,148 263, 8\l1 400,477 667,536 
1883 ... - ...... 6, 380 559 1, 015,345 84,786 485,321 570,666 
1884.- .... ---- 1, 611 445 508 • .,,

1 

40,766 429,224 470,435 

I 
1885 .. .. .. .. • 2, 3051 532 166, 317 15,717 400,175 416, 424 
1886-- - .. - .. - . 1' 956 91 173,511 30,076 363,934 394,101 
1887.......... 7,005 756 182, 304 31,229 372,782 404,767 

EXPORTS. 

The wide fluctuations in the quantities of copper, copper ore, and 
manufactured copper exported for a series of years are exhibited in the 
following tables: 



COPPER. 79 

Valiue of copper, brass, and 1nanufactured coppe1· exported f1·om the United States, 1791 to 
1863 inclusive. 

Fiscal years ending 
September 30 until Value. 
1842, and June 30 
since. 

1791. •••.•.•.••. ······ $493 
1803............ ...... 6,233 
1804 ...... .... .. .... .. 8,654 
1805.................. 12,977 
1806 ..... ...... ... ... 25,340 
1807.................. 12,742 
1808.................. 4,031 
1809 .... -- .. -- - .. -- - .. 3 , 095 
1810 ............ ----.. 17,426 
1811 .. - -- -- -- .. - ... - -- 9 '282 
1812 . .. --....... ...... 2,644 
1813 .. -.-- -........ - ...... - . . .. - . 
1814 .... - • - .• - -- --- - • . .. - - - - - - - . . 
1815 ...... - ... -- .. .. .. 366 
1816 .. -- ..... ......... 16, 152 
1817............ .... .. 8, 765 
1~18...... ...... ...... 33,379 
1819 .... -- ......... -.. 12, 721 
1820 .................. 18,547 
1821. .............. -.. 26,694 
1822 .................. 36,974 
1823 ................. 16,768 
1824 .... -- •• ." .... ---.. 26, 981 
1825 ...... -- -- . -- .. - - . 30, 4 72 
1826 ... -- . -- -- -- .... -- 60, 083 
1827.................. 52,341 
1828.--.- •. -- ... - .. --- 60, 452 
1829.................. 129,647 
1830 . - .. -•..... - . ' . - . . 36, 601 
1831 .. ----.---.------ . 55, 755 
1832 .. -- ....... ---.... 105, 774 

Fiscal years ending I 
September 30 until Value. 
1842, and June 30 
since. 

1833 .... --------- ..... . 
1834 .......... - ....... . 
1835 ...... ..... -- ... -·. 
1836- .. -- -- . -- ........ ' 
1837- .... - .. ----.-.- .. . 
1838 ...... --- .. --. ·--. 
1839 - ... -- .. -- .. - ... --
1840 ..... --- ... --- .. - .. 
1841. .............. - .. 
1842 ....... -- ... --.-- . . 
1843 (nine months) ... . 
1844 .................. . 
1845 . ................ .. 
1846 ............ - ... --. 
1847 . ................ .. 
1848. ---------· .....•.. 
1849 ... - ...... - ... -- .. 
1850. ·-----· --. ·-- ..••. 
1851 .................. . 
1852 ................. .. 
1853 ..... -· ..... -- ... .. 
1854. ······--- ·- ....... . 
1855 ................. .. 
1856 ... -- .... ----- ... .. 
1857 .... --.------ .... --
1858 . ........... - .... .. 
1859 . .... -- .... - ..... - . 
1860 ........ --.- .. --- -. 
186J.. .. - .. --- ...... ---. 
1862 . ................ .. 
1863 ................. .. 

$203,880 
198,273 

09, 791 
72,991 
91,724 
81,363 
81,334 
86,954 
72,932 
97, 021 
79,234 
91,446 
94,736 
62,088 
64, 980 
61,468 
66,203 

105,060 
91,871 

103, 039 
108, 205 

91. 984 
690,766 
534,846 
607,054 

1, 985, 223 
1, 048,246 
1, 664, 122 
2, 375,029 
1, 098,546 
1, 026,038 

Cop pel' and copper ore of domesMc production exported f1·om the United States, 1864 to 1887 
inclusive. 

[Cwts. are long hundredweights of 112 pounds.] 

Ore. / Pigs, bars, sheets, and 
Fiscal years old. Value of Total ending I manufact- value. June 30-

I 
urcd. 

Quantity. Value. Quantity. Value. 

Owts. I Pounds. I 
1864 ........ 109, 581 $181,298 : 102,831 $43,229 $208,043 $432,570 
1865 . ....... 225, 197 553, 124 i 1, 572, 382 709, 106 282, 640 ], 544, 870 
1866 ........ 215,080 

• ~~~· ~~~ ! 12:1,444 33,553 110,208 936,211 
1867 ........ 87,731 '• ' 

(a)4, 6;}7, 867 303,048 171,062 791,901 
1868 ........ 92 ,612 442 921 ' 1,350, 896 327,287 1:32,201 922,409 
1869 ........ 121, 418 237:424 : 1, 134, 360 233,932 121, 342 592,698 
1870.- ···--· (a)19, 198 537, 5o5 I 2,214, 658 385,815 118,926 1, 042,246 
1871. . ...... (a) 54,445 727, 2!3 I 581, 6:i0 133,020 55, 19!l 915,431 
1872. ....... 35, 564 101, 752 I 267,868 64,844 121, 139 287,735 
18i3 .... .... 45,252 170, 365 I 38,958 10,423 78,288 259,076 
1874 ........ 13,326 1.10, 450 503, 160 123, 457 233, 301 467,208 
llti5 . ...... (a) 51,305 729.578 5,123, 470 1,042, 536 43,152 1,815, 266 
187Q ...... 15,30-1 84,471 14,304, 160 3,098, 395 343,544 3, 526,410 
11m . ...... 21,432 109, 451 13,461, 553 :.:1,718, 213 195,730 3,023, 394 
1878 ... . ... 32,947 169, 020 11,297, 876 2,102, 455 217,446 2, 488,921 
1879 . ....... 23, 070 102,152 17,200,739 2,751,153 79,900 2,933, 205 
1880 ........ 21,623 55,763 4,206, 258 667,242 126, 213 849,218 
1881. ....... 9, 958 51,499 4,865, 407 78S, 860 38,036 876,395 
1882. ····--· 25,936 89, 515 3, 340, 531 565,295 93,646 748,456 
1883 ........ 112,923 943,771 8,221, 363 1 ,293, 947 110, 2S6 2, 348,004 
1884 ........ 386, 140 2, 930,895 17,044, 7GO 2,527, 829 137, 135 5,595, 85~ 
1885 ........ 432,300 4, 739,601 44,731,858 5, 339,887 107, 536 10,187, 0~ 
1886 ........ 544,020 3,068, 879 24,292,393 2, 493, 898 108,971 5,671, 748 
1887 ••...... 307,280 1,693, 924 19, 731>, 6G6 1,947, 900 85,623 3, 727, «7 

{a) Evideptl;v errors ~It quantities. 
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Value of brass and its manufactures, exported from the United States, 1867 to 1887 in
clusive. 

endingJune Value. endingJune Value. 
30- 30-

Fiscal years 
ending'June Value. 

30- ' 

Fiscal years I Fiscal years 

1867 = $12, 86~ -1-87_4 ____ -__ -_ -__ -_ .·
1

-$5-03-, -!i3_1_ f-18_81 _____ -__ - _-____ , $216, 057 

1868 . .. . .... 16,841 1875 ..•...... 1,000,629 1882 ......••. 322,439 
1869 . .. . .••. 40,063 1876 ....••... 256,974 1883 ........ . 287,847 
1870 .....•.. 169,997 1877 .•....... 327,817 1884 ......... 301,014 
1871 .•...••. 210,Rl0 11878 ......... 589,451 1885 ....... "" 538,118 
1872 ... -... - 229, 458 1879- .... - .. - 200, 871 1886 . .. -.. .. . 150, 807 
1873 _ .... _.. 494, s1s I 188o ... __ .... 183, 468 1887 ...... _.. 228, 341 

Oonsurnptio n. 

The difficulty of securing reliable statements of stocks in producers' 
and dealers' bands, and in transit, has suggested the plan of obtaining 
relative statements from consumers, which would afford the basis of a 
close numerical expression of the percentage rate of increase in con
sumption. The following establishments have reported to us the quan
tity of copper used in their manufactures for a series of years. They 
are mainly copper and brass rolling mills and wire drawers: 

American Tube Works, Boston, Massachusetts. 
Ansonia Brass and Copper Company, Ansonia, Connecticut. 
Baltimore Copper Smelting and Rolling Mill Company, Baltimore, 

Maryland. 
Bristol Brass and Clock Company, Bristol, Connecticut. 
Brown Brothers' Tubing Company, Waterbury, Connecticut. 
Bridgeport Brass Company, Bridgeport, Connecticut. 
Coe Brass Manufacturiug Company, Torrington, Conuecticut. 
Cheshire Brass Manufacturing Company, West Cheshire, Connecti. 

cut. 
Chicago Brass Company, Chicago, Illinois. 
Detroit Copper and Brass Rolling l\iills, Detroit, Michigan. 
DeWitt Wire Cloth Company, New York. 
Hendricks Brothers, New York and Belleville, New Jersey. 
Haydenville Manufacturing Company, Haydenville, Massachusetts. 
C. G. Hussey & Co., Pittsburgh, Pennsylvania. 
Holmes, Booth & Haydens, Waterbury, Connecticut. 
Landers, Frary & Clark, New Britain, Connecticut. 
Manhattan Brass Company, New York. 
E. Miller & Co., Meriden, Connecticut. 
New Haven Copper Company, Seymour, Connecticut. 
New Bedford Copper Company, New Bedford, Connecticut. 
Osborne & Cheeseman Company, Birmingham, Connecticut. 
Peck Brothers & Co., New Haven, Connecticut. 
The J. A. Roebling's Sons Company, Trenton, New Jersey, 
The Rome Iron Works, Rome, New York. · 
:Revere Copper Oolll:pany, Boston~ Massac4qsettr;;t 
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Scovill Manufacturing Company, Waterbury, Connecticut. 
Seymour lVIanufacturing Company, Seymour, Connecticut. 

81-

Taunton Copper Manufacturing Company, Taunton, Massachusetts. 
Washburn & Moen Manufacturing Company, Worcester, Massa-

chusetts. 
Wallace & Sons, Ansonia, Connecticut. 
Waterbury Brass Company, Waterbury, Connecticut. 
Yale & Towne Manufacturing Company, Stamford, Connecticut. 
For these works, figures are available for the years 18~5; 1886, and 

1887, the aggregate being 51,110,522 pounds in 1885, against 63,921,217 
pounds in 1886, and 72,521,287 pounds in 1887. 

For the following, almost exclusively brass founders, figures have 
been furnished for the years 1886 and 1887: 

C. Aultman & Co., Canton, Ohio. 
Ashcroft Manufacturing Company, Bridgeport, Connecticut. 
Adams ·& Westlake Company, Chicago, Illinois. 
Atwood & McCaffery, Pittsburgh, Pennsylvania. 
Aherns & Ott Manufacturing Company, Louisville, Kentucky. 
Barnett Brass Company, Mansfield, Ohio. 
Best, Fox & Company, Pittsburgh, Pennsylvania. 
Belknap Manufacturing Company, Bridgeport, C-onnecticut. 
H. Belfield & Co., Philadelphia, Pennsylvania. ----
Chapman Valve Manufacturing Company, Indian Orchard, Massa-

chusetts. 
J. I. Case Thresher Machine Company, Racinf', Wisconsin. 
Cincinnati Brass Works, Cincinnati, Ohio. 
C. & G. Cooper Company, Mount Vernon, Ohio. 
Crosby Steam Gauge and Valve Company, Boston, Massachusetts. 
Craighead & Kintz Manufacturing Company, Ballard Vale, Massa-

chusetts. . 
A. W. Cadman & Co., Pittsburgh, Pennsylvania. 
Crane Brothers Manufacturing Company, Chicago, Illinois. 
Dubuque Brass and Metal Company, Dubuque, Iowa. 
Douglas & Connard, Reading, Pennsylvania. 
Davis, Creswell & Co., Denver, Colorado. 
Eddy Valve Company, Waterford, New York. 
Eaton, Cole & Burnham Company, Bridgeport, Connecticut. 
Frick Company, Waynesborough, Pennsylvania. 
Farman's Brass Works, Cleveland, Ohio. 
Gaar, Scott & Co, Richmond, Indiana. 
Galvin Brass and Iron Works, Detroit, Michigan. 
Haxtum Steam Heater Works, Kewanee, Illinois. 
Hinckley Locomotive Works, Boston, Massachusetts. 
Haines, Jones & Cadbury, Philadelphia, Pennsylvania. 
Peter Hayden, Newark, New Jersey. 

~l6~ MJN-6 
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Hoffmann & Billings Manufacturing Company, Milwaukee, Wis· 
cousin. 

Hardwicke & Ware, Bufl'alo, New York. 
Jarecki Manufacturing Company, Erie, Pennsylvania. 
D. June & Co., Fremont, Ohio. 
James Jones Manufacturing Company, Saint Louis, Missouri. 
W. Kirkup & Son, Cincinnati, Ohio. 
Kinsley & Mahler Company, Peoria, Illinois. 
KeJley & Jones Company, New York. 
Lane & Bodley Company, Cineinnati, Ohio. 
Ludlow Valve Manufacturing Company, Troy, New York. 
Lehner, Johnson, Neyer & Co., Chicago, Illinois. 
Peter Lamp & Co., ~lilwaukee, Wisconsin. 
McCambridge & Co., Philadelphia, Pennsylvania. 
David Morrison, New York. 
:McNab & Harlin Manufacturing Company, New York. 
John H. McGowan Company, Cincinnati, Ohio. 
Manchester Locomotive Works, Manchester, New Hampshire. 
McKay Manufacturing Company, Pittsburgh, Pennsylvania. 
Mayor, Lane & Co., New York. 
A.· Y. lVIcDonald, Dubuque, Iowa. 
J. L. Mott Iron Works, New York. 
Mansfield & Co., Pittsburgh, Pennsylvania. 
T. R. McMann & Bro., New York. 
Nelson & Finkel, New York. 
F. M. Nagle, Erie, Pennsylvania. 
N. 0. Nelson Manufacturing Company, Saint Louis, Missouri. 
Portsmouth Machine Company, Portsmouth, New Hampshirf7 · 
G. K. Paul & Co., Boston, Massachusetts. 
Peck, Stow & Wilcox Company, Southington, Connecticut. 
Providence Steam and Gas Pipe Company, Providence, Rhode Island. 
'Valter S. Payne & Co., Fostoria, Ohio. 
The Wm. Powell Company, Cincinnati, Ohio. 
Rundle, Spence & Co., Milwaukee, Wisconsin. 
Rees, Shook & Co., Pittsburgh, Pennsylvania. 
M. Rumley & Co., La Po~'te, Indiana. 
Russell & Co., Massillon, Ohio. 
E. Stebbins Manufacturing Company, Springfield, Massachusetts. 
Stewart & Mattson Manufacturing Company, Philadelphia, Pennsyl-

\'ania. 
T. Somerville & Sons, Washington, District of Columbia. 
Swamscot Machine Company, South Newmarket, New Hampshire. 
Springfield Brass Company, Springfield, Ohio. 
Shaw, Kendall & Co., Toledo, Ohio. 
Thomas & Wentworth Manufacturing Company, Milwaukee, Wiscon

sin. 
Union Foundry and Machine Company, Pittsburgh, Pennsylvania. 
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Walworth Manufacturing Company, Boston, Massachusetts. 
R. D. \Vood & Co., Philadelphia, Pennsylvania. 
W. H. Ward & Co., Boston, Massachusetts. 

83 

WilsoQ. Snyder Manufacturing Company, Pittsburgh, Pennsylvania. 
Westinghouse Co., Schenectady, New York. 
Henry R. Worthington, New York. 
In the aggregate, tlre 1886 consumption of these eighty concerns was 

8,l46,866 pounds, which rose to 9,822,731 pounds in 1887, an increase of 
20.5 per cent. in one year. Among the firms reporting, not less than 
thirty-three consumed 100,000 pounds and upwards, a number melting 
500,000 pounds and upwards. This is almost exclusively casting cop
per, while the bulk of the copper used by the firms first enumerated is 
Lake Superior copper. Adding the two series of figures, a total con
sumption . is reached of 82,344,018 pounds in 1887 as against 72,068,083 
pounds, an increase of 14 per cent. This may be accepted as a very close 
approximation to the truth, since a study of the list of firms will show 
that it includes, with a few exceptions, every brass and copper mill of 
any consequence in the country. The brass founders are similarly com
plete. Figures are available from concerns who nave reported in former 
years, indicating a consumption of about 5,000,000 pounds additional. 

These figures would point to a consumption in the United States, dur
ing 1887, of about 100,000,000 pounds of new copper. The point is urged 
that this total neglects entirely the large quantity of metal consumed by 
the railroad companies in the car-shops, machine-shops, and repair-shops. 
It may be questioned whether the allowance of over 10,000,000 pounds 
does not fully cover these quantities. In addition to the quantity of 
metal absorbed directly, from 4,000,000 to 4,500,000 pounds of copper go 
into bluestone manufacture. 
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THE COPPER MARKETS. 

The following table summarizes the highest and lowest prices obtained 
for Lake copper monthly in the New York market from 1860 to 1887, 
both inclusive: 

Highest and lowest prices of Lake Superior ingot copper, by months, from 1860 to 1887. 

[Cents per pound.] 

January. February. March. April. May. June. 

Years. ~ ~ tl ~ ~ ~ ~ ~ ~ ~ ~ .; 
Q;> Q;> Q;> Q;> ~ ~ <Jl 
~ Q;> 

""' 
~ ~ 

Q) ,..::1 ~ ~ ~ 

""' 
~ 

bl) ~ bl) ~ bl) ~ bl) ~ bl) ~ bl) 1!: 
~ 

0 tB 0 
~ 

0 
~ 

0 
~ 

0 
~ 

0 
H H ~o-i H H H 

---------------------------
1860 .. 24 23t 24 23! 23! 23 23! 23 23! 22! 22! 2ti 
186L .. 20 19 19~ 19 19! 19!; 19! 19 19! 19! 19 18 
1862 ... 28 27 28 25 25 23 23 21! 21! 20! 23 20! 
1863 .. - 35 31 37 35 37 31 31 30 30! 30 30! 30 
186~-- 41! 39 4-2 41~ 42t· 41! 44 42t 44 43 49 44 
1865 ... 50t 46 46 44 44t 34 35 34 34 - 30 30! 28! 
1866 ... 4:! 38 38 35~ 35~ 29~ 30 28! 31 29 . 33 31 
1867 ... 29! 27 27! 27* 27! 24- 24! 23! 24! 24 24! 24 
1868 ... 23! 21! 24 22} 24 23! 24! 23;!; 24! 24 24- 23k 
1869 ... 26! 23! 27 26 26!! 24 24 23! 24! 23! 23! 22 
1870 ... 22 2lk 21! 20;} 201 19 19! 19! 19! 19 20& 19 
1871. .. 22! 22 22% 2lf, 22 21! 21! 21! 21! 21Jt 21! 211; 
1872 .. - 28! 27§ 28!} 28! 30t 28!} 44 3(lt 42 36 34! 33 
1873 .. - 35 32! 35 34 35 34! 34! 33! 33~ 32 31! 29k 
1874 .. - 25 24t 25 24t 241- 24 25 24! 25 24! 24! 24! 
1875 ... 23! 2lt 22!! 21! 21! 21t 211 21t 23! 22§- 23 23 
1876 ... 23! 23 22f, 22~ 22! 22 22~ 22 22§ 21 21 19! 
1877 ... 19~ 19 20! 19~ 19& 19 19~ 19!- 19! 19 19& 19 
1878 .. - 17§- 17! 17! I 17t 17k 16! I 17 16k 16! 16-l lfii 161; 
1879 ... 16 15~ 15! 15~ 15l 15! 16 15i 16! 16 16! 16§ 
1880 .. - 25 21!} 24t 24 24 22& 22! 24 21 18 18! 17k 
1881. .. 19a 19~ 19% 191; 19!} 19 19 18-i- 18f, 18! 18! 16i 
1882 ... 20% 20! 20 19 19! 18f, 18~ 17! 18! 18 18! 18 
1883 ... 18k 18 17f, 173;- 17~ 17k 16 15! 16 15f, 15f, 15 
1884 ... 15 1~ 15 14! 15 14f, 15 14! 14! 14!- 14! 14 
1885 ... lit lOj} llk lOt llk lOi 11:! 10.1 lit 9! 11! 11 
1886 . .. 11% lljt lii llit lit 11!} llt lltt 11~ 10 101; 10 
1887 ... 12 lit 111; lOt lOt lOJt 10.20 10 10 9.95 10! 10 

July. August. September. October. November. December. 

Yea;:-s. ~ ~ ~ ~ tl ~ ~ ~ ~ .; ~ ~ Q) Q) Q) ~ Q;> <Jl ~ 
~ 

Q) 
~ 

Q;> 
~ 'll ~ ~ ~ 

Q) 
~ 

Q) 

bl) ~ bl) ~ bl) ~ bl) ~ bl) 1!:- bl) ~ 

~ 0 s 0 s 0 
~ 

0 
~ 

0 
~ 

0 
H H H H H H 

----------------------- - - --
1860 ... 21! 21! 21! 21! 22 21! 22 21! 21! 20! 201; 19! 
1861. .. 18 17! 19 17! 20! J9 20! 20 22! 20! 27 22! 
1862 ... 24! 22! 24! 24 27 

. ~f! 32i 27 32i 30! 31! 30! 
1863 ... 32 .29 31 29 32! 34~ 32! 38~ 34! 38! 38! 
1864 ... 55 49 52! 50 52~ 47t 48 47 49 47 50 48~ 
1865 ... 30! 28 32 30~ 32! 31! 33 32! 45~ 33 456 39! 
1!366 ... 33~ 31 31 30 31~ 30! 31 30! 30} 26~ 29 26! 
1867 ... 26 24 26! 251 27! 26i 261 22! 23 22! 23 ' 21~ 
1868 ... 24§ 23k 24! 24 24 23t 24 23 24 22~ 24~ 23! 
1869 ... 22! 21f 23-k 21! I 23 22 2:!! 22 22t 22 22 21! 
1870 ... 20t 20i 21~ 20t 21! 20! 21! 21! 23~ 21! 22& 22! 
1871. .. 22t 21§- 23 22Jt 23f 22f 23! 23! 24! 23! 27 24! 
1872 ... 34 33 35 32~ 35! 33 34! 311 32! 30! 32t 30! 
1873 ... 29 26i 27! 27 27 25~ 25t 24 24 21 25 23 
1874 ... 24-i 20 21 19 21! 21 221 21! 23! 22! 23! 23! 
1875 ... 23 22i 23i 23 23! 23k 23! 23 23! 23 23i 23!} 
1876 ... 20 19! 19~ 18! 21 18~ 21! 20! 20! 20 20 19i 
1877 ... 19! 19 19 17! 18! 

::~ I 
18 17! 17! 17& 17! 17t 1878 ... lfi! 161 16 16 161 16 

I~ I 
15f, 

I~ I 
16 15 

1879 .•. 16k 16 16i 16 17 16! 21! 18 
21! I 21 21! 21 

1880 ... !Sf, 18! 19k 19 18! 18! 18! 181 18! 18! 19-k 18-k 
1881. .. 16! 16 16i 16i 18-k 16! 18!} 18 19 18-k 20i 19! 
1882 ... 18! 18§ 18! 18-k 18! 18 18! 18 18§ 18 18 17! 
1883 ... 15g 15 15 15 15! 15} 151 15-k ]5 14! 15 14f, 
1884 ... 14k lilf, 14 13! 1 13k 13 13k 12f, 13 12~ 12k 11 
1885 ... 11! 10! lli- 11 lit 10.95 llt 10* 11-k 10* 11! 11.1 
1886 ... 101; 10 10! 10 llt lOt 11! llk 12 11! 12-k 11-k 
1887 ... 10! lOg lOi 10.60 11 10~ 12.15 10.30 14.95 11.55 17.75 14.95 

--- .. .. 

' ( 
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The best data to compute- an average of the prices of the year are 
obtained from the reports of a number of the Lake companies. The 
following table, not including the Calumet and Hecla sales, is compiled 
from these reports : 

Prices 1·ealized for Lake Superior copper in 1883, 1885, 1886, and 1887. 

[Cents per pound.] 

1883. 1885. 1886. 1887. 

Mines. 

Sales. Av~rage Sales. I Av~.ago Sales. Av<;rage Sales. Average 
pnce. pnce. pnce. price. 

Pounds. Pounds. Potmds. Pounds. 
Allouez . 1, 751,377 15.13 (a)1, 050, MO 11.03 ····-·- ··- ··· . ...... .. . 85, 540 10.38 
Franklin 3, 418,456 15, 66 3, 291, 806 11.04 2, 943, 794 10. 7l 3, 475,664 11. 8-! 
Atlantic 2, 385, 585 15. 08 1(0)2, 729, 588 11 .. 08

1

(.)3.488. 790 10.92 3, 611, 865 12. :l4 
Central _ 1, 125, 910 15. OS (b) 1, 609, 899 11. 02 2, 033, 922 10.67 --····--·· --
Hurnn .. , 647, 787 15. 69 2, 729, 588 10. 92 2, 059, 206 10. 99 1-: ... -.... ................ 
Osr,eola . 4, 250, 401) 14. 96 I, 639, 169 10. 75 3, 560, 786 10. 51 13, 583, 723 11.86 

a First five months. b Not including copper on hand sold. 

A very good illustration of the fluctuations of copper prices from year 
to year is furnished by the following sales and averages of the Osceola 
Consolidated Mining Company : 

Sales of coppm· and average prices by the Osceola Mining Company, 1874 to 18tl7. 

Years. Sales. Av~rage Years. Sales. Av~rage 
pnce. pnce. 

Pounds. Ots.per lb. Pounds. Ots. per lb . 
1874 ........ 936,002 23.37 1881. ....... 4,176,976 17.77 
1875 ........ 1,330, 313 22.77 1882 ........ 4, 179,782 17.70 
1876 ........ 1,693, 737 20.57 1883 ........ 4,256,409 14.90 
1877 ........ 2,774, 777 18. 19 . 1884 ........ 4, 24-7,630 12.82 
1878 ........ 2, 705,998 15 . 53 

I 
1885 ........ 1,639,169 10.75 

1879 ........ 3,197,387 17.79 
I 

1886 ....... 3,560, 786 10.51 
1880 ........ 3,381,061 19.15 

I 
1887 ........ 3, 583,723 II. 80 

Since the English quotations have become of such direct importance 
to American copper miners, the following table, showing a comparison 
of values in 1887 with former years, is of interest: 

A11erage values of copper in England. 

Years. Chili bars. Ore, 25 per 
cent. Precipitate. 

------------ ------ ------1------ 1 

1880 ........................ .. 
1881. .. -- ..• -.- ........... - .. . 
1882 ........................ .. 
1883 ......................... . 
1884 ......................... . 
1885 ........................ . 
1886 . ....•••••..•...•..••..... 
1887 ........ - .......... - •. -- .. 

Long ton. 
£ s. d. 
62 10 0 
61 10 0 
66 17 0 
63 5 10 
54- 9 1 
44- 0 10 
40 9 3 
43 16 11 

Per unit. 
£ s. d. 
0 12 9 

12 6 
13 6! 
12 4~ 
10 5~ 
8 4 
7 9 
8 6 

Pe1· unit. 
£ B. d. 
0 12 11 

13 Sf~ 
13 10-r'l: 
12 10-i.I 
11 1 

9 Ok 
8 Ri 
8 11!-
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In detail the average prices monthly during 1885, 1886, and 1887 
were as follows : 

Monthly averages of values in England in 18135, 1886 and 1887. 

1885. 1886. 1887. 

Months. Precipi· Precipi- Precipi-Chili bars, Chili bars, Chili bars, 
per long ton. tate, per per long ton. tate, per per long ton. tate, per 

unit. unit. unit. 
------- ---------------

£ 8. d. 

! 
s. d. £ s. d. 8. d. •£ 8. d. 8. d. 

January ....... 48 14 7 9 11! 40 5 8 8 3k 39 3 8 8 0~ 
February ...... 47 13 6 9 Si 40 5 3 8 3§ 39 7 0 8 1 
March ......... 46 4 9 9 5~ 42 6 9 8 sa- 39 11 1 8 1i 
April .......... 44 9 2 9 lt 41 15 !) 8 61 39 15 2 8 1! 
May ........... 44 13 Q 9 li 40 9 10 8 3~ 39 8 6 

I 
8 lk 

June ........... 44 18 3 9 2~ 39 18 0 8 2! 39 14 3 8 1! 
July ........... 44 4 9 9 Oi 39 7 5 8 1 40 0 0 8 2~ 
August ........ 43 5 11 8 10! 39 10 0 8 li 40 7 0 8 3i 
September ..... 41 17 6 8 7 40 5 10 8 3! 39 19 2 8 2i 
October_ ... _ ... 39 18 6 8 2;! 41 9 11 8 6g 40 15 9 f! 4i 
November--··- 41 3 0 8 5! 40 12 4 8 4 50 14 10 10 4! 
December __ .... 41 6 6 8 5i 39 4 3 8 Oi 77 6 8 15 8~ 

The following sales of furnace material, compiled from the monthly 
reports of Messrs. James Lewis & Son, of Liverpool, are of interest, as 
reflecting the magnitude of the business and its fluctuations. 

Dates. 

1887. 
Jan. 7 
Jan. 14 
Apr. 22 
May 5 
May 28 
June 8 
.June 30 
.July 19 
.July 29 
Aug.9·13 

Aug. 11 
Aug. 27 
Sept. 12 

Sept. 22 
Oct. 10 
Nov. 1 
Nov. 4 
Nov. 7 
Nov. 7 
Nov. 8 
Nov. 10 
Nov. 16 
Nov. 16 
Nov. 22 
Dec. 15 
Dec. 20 

Quan
titiett. 

Tons. 
200 
750 
20 

2, 250 
so 

2,100 
50 

2,100 
150 

4, 650 

90 
2, 200 
1, !lOO 

50 
3, 600 

500 
1, 350 

500 
300 
500 
600 
600 
700 
500 
200 
200 

Sales of .American ftwnace material in England. 

Copper. Delivery. Price. 

Per ct. 8. cl. 
Matte ...................... 48 Liverpool ..................... 7 9 
Montana matte ............. 65 ...... do ....................... 7 10! 
Anaconda matte ......••.•.. 65 To arrive Liverpool ........... 8 1~ 
...... do ..................... 65 Spot and to arrive Liverpool .. 7 9 
...... do ..................... · 65 ...... do .......................... 8 u 
...... do ..................... 65 ..... do 7 9 
Precipitate ................. 70 To arriv{; Li·;~~p~~i:: ~ ~ ~:::::: (a) 
Anaconda matte ............ 65 Spot and to arrive Liverpool. . 7 10~ 
...... do ..................... 65 To arrive Liverpool. .......... 8 0 
...... do .......................... 65 August, September, October, 

... ~i~d~-p-~~~-: :::::::::::::::::: 8 0 
Montana matte ........... __ 55 8 0 
Anaconda matte .. ............... 65 To arrive Livet·pool ........•.. 8 0 
..... do .. ................... 65 November, December, Liver-

pooL ..........•............. 8 0 
Precipitate (Rio Tinto ore). 60 'l'o arrive LiverpooL .......... 8 ll 
Anaconda matte ...•.•...... 60 December, January,Liverpool. 8 0 
...... do . .................... 60 .January, LiverpooL .......... 9 0 
...... do .. ................... 60 ...... do ....................... 9 0 
...... do ..................... 60 ...... do ....................... 9 6 
...... do ..................... 60 For export ................... - 9 u 
American matte ..•..••. 50 January to May, Li.ve_rpool ... 9 6 
...... do ..................... 50 June to November, L1verpool. 9 1~ 
Anaconda matte ............ 60 February, Liverpool. ......... 9 6 
...... do ..................... 60 For export. _ .................. 9 6 

·;;o;;,'!:;,a ;,;aii;:::::::::::: 1 
60 l!"'ebruary, Liverpool. .....•... 10 0 
60 December, January shipment 14 6 

...... do ..................... 60 January, February shipment .. 15 0 

a Private terms. 

January opened quietly, with the metal selling at 11k to 12 cents, 
until a sale by the Calumet and Hecla Company of 10,000,000 pounds 
at 11 cents for February and March delivery was announced. As usual 
after such a sale, the following month, :b,ebruary, was dull and feature· 
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less, the market developing a declining tendency, which continued dur
ing March, the price falling to 10.20 cent,s, when at the close of the month 
the announcement was made that the Calumet and Hecla Company had 
sold 32,000,000 pounds for delivery up to December at 10 cents, sales 
aggregating about 5,000,000 pounus being made simultaneously by the 
company named and by the Quincy for export at the same figure. 

In May prices were first weak, but towards the end of the month and 
in June a better feeling prevailed, which gradually carried the price up 
to 10! cents. In July evidences of a speculative interest in the metal 
manifested themselves, causing a gradual rally to 10! cents for Lake. 
Contrary to expectations, the fire which broke out in the Calumet and 
Hecla did not have a very great effect, the price advancing only to 11 
cents, from which it receded to 10~ in September, when the mine was 
again opened. In October, however, speculative buying in the London 
market on the part of operators known as the i rench syndicate led to 
a rapid rise there, New York at first following slowly, advancing from 
10! to 12! cents at the close of the month. The operations for an ad· 
vance gained further head way in N ovembcr, aml received an additional 
impulse when a second and more serious fire broke out in the Calumet 
and Hecla main mine on November 20. This practically paralyzed the 
influence of a powerful party open1y adv·erse to the undue speculative 
advance, and prices rapidly rose further in December, reaching 17~ 
cents at the close of that month. 

THE PRINCIPAL FOREIGN PRODUCERS. 

The copper production of the world: 1879 to 1887 incl1tsive. 

Countries. 

EUROPE. 

Great Britain . • . . . . . . . . . ( 
Spain and Portugal : 

l~ioTiuto .......... . . 

1887. 

L ong 
tons. 

a)1, 500 

26,663 
Tharsis ...... . ..... . (a )11, 000 
Mason & Barry...... ( 
Sevilla ....... . . .. . . 
Portugue::m ..••... . . 
Poderosa .....•...... 

GerMa:Jsfehl . . ...••... .. 
Other German . ..... . 

Austria . . ........... . .. . 

:::!:;:_:::::::::::::::: 
ft~f;~:.:::::::: ::::::::: 
Russia .•••••.... . ...... . 

a)7, 000 
2, 300 
a856 

a)4, 400 

13, 025 
a)l, 850 

(a)700 
(a)500 
(a) 500 
1, 450 

a)2, 500 
5, 000 

1886. 1885. 

- -----
Long Long 
tons. tons. 

(a)l, 471 2, 773 

(a)24, 700 23,484 
(a)ll, 000 (a)ll, 500 
(a)7, 000 (a)7, 000 

2,135 1, 800 
1, 258 ], 665 
3, 560 2, 424 

12, 595 12, 450 
1, 870 (a)2, 800 

550 58.) 
500 504 
600 775 

2, 220 2, 560 
900 835 

4, 875 (a)5, 100 

1884. 1883. 1882. 11881. 

------

Long Long Long Long 
tons. tons. tons. tons. 

3, 350 2, 620 3, 464 3, 875 

ln, 564 20,472 17, 38S 16,666 
(a)lO, 800 9, 800 9, OO!J lO, 203 

7, 500 8, 000 ~. 000 8,170 
2, 000 2, 026 1, ~85 1, 340 

la)2, 300 2, 357 1, 700 ], 410 
2, 251 1, 000 800 800 

12, 582 12, 634 11, 536 10,999 
(a)2, 200 3, 568 3, 552 1, 743 

670 572 474 474 
614 661 661 800 
662 732 798 995 

2, 706 2, 630 2, 590 2,640 
1, 325 1, 600 1, 400 1,480 
4, 700 3, 500 3, 5~7 3,411 

1880. 1879. 

Long Long 
tons. tons. 
3, 662 3, 462 

16, 215 13,751 
9,151 il, 324 
6, 603 4, 692 
1, 705 1, 360 
1, 000 770 

800 800 

9, 800 8,400 
1, 000 605 

500 259 
900 1, 010 

1, 074 800 
2, 426 2,412 
1, 380 1,140 
3,154 3, 081 

Total Europe ..... . 79, 244 "75,234 76,255 ~ 224 172, 172- 66, 786- 65, 006- 59, 370 53,866 
NORTH AllfERICA. 

United States ... ....... ·I 80, 768 1 69, 971 I 74,053 1 63,555 151, 574140,467132, 000 127,000 123, 000 
Canada. . . . . . . . . . . . . . . . . . 1, 400 1, 440 2, 500 236 1, 055 500 500 50 50 
Newfoundland: 

Bett's Cove ..... . .. · 1 1, 180 I 1, 1251 7781 668 1 1, 05311, 500 ~1, 718

1

1, 500 11, 500 

--==== ===!======= 

Mexico . ............. . ... 2, 050 850 375 291 489 401 333 400 400 

Total North America . 85,398 73, 386 77,706 64,750 54, 171 42,868 4, 551 28,950 24, 950 

a Estimated. 
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The copper production of the world, 1879 to 1887 inclusive.-Continued. 

Countries. 1887. I 1886. 1885. 
I 

1884. 1883. 1882. 1881. 1880. 1879. 

----------
aom.'H AMERICA. Long Long Long Long Long Long Long Long Lonq 

tons. tons. tons. tons. tons. tons. tons. tons. tons. 
Chili ..................... 
Bolivia: 

29,150 35,025 38,500 41,648 41, 099 42,909 37,989 42,916 49,31 

Corocoro ......•..... (a)1, 300 1,100 (a)1, 500 (a)1, 500 1, 680 3, 259 2, 6'5 2, 000 2, 000 
Peru _. .................. 50 75 229 362 395 440 615 600 600 
Venezuela: 

New Quebrada ...... 2, 900 3, 708 4,111 4, 600 4, 018 3, 700 2, 823 1, 800 1, 597 
Argentine Republic ..... 170 180 233 159 293 800 307 300 300 

------------- --------------
Total South America. 33,570 40,088 44,573 48,269 47,485 51, 108 44,389 47, 616 53, 815 

-----------------· -----------
AFRICA. 

Algiers .................. 150 110 250 260 600 600 600 500 500 
Cape of Good Hope ...... 7, 250 6, 015 5, 450 5, 000 5, 975 5, 716 3,467 4, 739 4, 328 

5, 2~_14, 8~ •rotal Africa ....... _'!!.. 4oo I_~ 12s 5, 700 5, 260 6, 575 6, 316 4, 067 

(a)l: :~-1~ 000 

--·-· ---------::r:-:, ( ASIA. 

Japan ................... (a)lO, 000 (a)lO, 000 7, 600 4, 800 3, 900 
-----

-11, ooo --rO, ooo· 3, 900 _I 3, 9~ Total Asia .......... 10, oco 10,000 7, 600 4, 800 3, 900 
========= 

12.2~1 ~·=- ::r: AUSTRALIA. 

Australia ................ 7, 700 9, 700 11,400 14, 100 10,000 

a Estimated. 

The copper pt·oducti.on of the wo1·ld, 1879 to 1887 inclusive-Continued. 

RECAPITULATION. 

1887. ~~~ 1884. 1883. 

---
1882. 1881. 1880. 1879. 

Europe ............ 79,244 75,234 74,839 73,959 72,172 
North America .... 85,398 73, 386 77,706 64,750 54,171 
So nth America .... 33,570 40,088 44,573 48, 269 47,485 
Africa ............ 7, 400 6,125 5, 700 5, 260 6, 575 
Asia .............. 11,000 10,000 10, 000 10, 000 7, 600 
Australia ......... 7, 700 9, 700 11,400 14, 100 12,271 

66, 786 65, 006 f\9, 370 53,866 
42,868 34, 551 28, 950 24, 950 
51, 108 44,389 47,016 53, 815 
6, 316 4, 067 5, 239 4, 828 
4, 800 3, 900 3, 900 3, 900 
8, 512 10,000 9, 700 9, 500 

-------------- -
Total. ...••.. 224,312 214,533 224,218 216,338 200,274 180, 390 161, 913 154, 775 150, 859 

Great Britain.-The following are the· official returns of the quantity 
of ore and precipitate produced by English mines, and their copper con
tents, or, as the last report puts it, " metallic copper obtainable by 
smelting: " 

Years. 

1860 ............. . 
1865 ............. . 
1870 ............ .. 
1871 ............ .. 
1872 ............. . 
1873 ............ .. 
1874 ............. . 
1875 ............ .. 
1876 .••••••••...•. 
1877 ............ .. 

Production of copper in Great Britain. 

Ore. 

Long tons. 
362,696 
198,298 
106,698 

97, 129 
91,893 
80,188 
78,521 
71,528 
79,252 
73,143 

Copper. 

Long tons. 
15,968 
11,888 

7,175 
6, 280 
5, 703 
5, 240 
4, 981 
4, 323 
4, 694 
4,486 

Years. Ore. 

Long tons. 
£878............... 56,094 
1879............... 51, 035 
1880 ....... ••. •••.. 52, 118 
1881. • • • • .. • . .. • • . . 52, 556 
1882....... . . .. • • . . 52, 810 
1883 .. -.... .. . . . • .. 46, 820 
1884........ ....... 42,149 
1885 . • .. • • • • .. • . .. 36, 379 
1886...... • • .. .. • .. 18, 617 

Copper. 

Long tons. 
3, 952 
3,462 
3, 662 
3, 875 
3, 464 
2,620 
3, 350 
2. 773 
1;471 
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According to the official returws of the Board of Trade, the British 
imports and export.s 1f copper have been as follows for a series of years: 

British irnp01·ts and exports of copper. 

Imports of-

Years. Copper Total Exports. Bars, in ores and imports. 
cakes, and furnace ingots. products. 

Long tons. Long tons. Long tons. Long tons. 
1860 ........................ 13,142 13,715 26,857 26, 117 
1865 ........................ 23, 137 23,922 47,059 41, 398 
1870 ........................ 30,724 27,025 57,749 53,006 
1871. ....................... 33,228 23,671 56,899 56,633 
1872 ........................ 49,000 21,702 70, 702 53, 195 
1873 ........................ 35,840 26,756 62, 596 55,716 
1874 ........................ 39,906 27, 894 67,800 59,742 
1875 ..........••.••...•..•.. 41, 931 29,483 71,414 51, 870 
1876 . . .......... ·····•·•·••· 39,145 36, 191 75, 336 52, 468 
1877 ........................ 39,743 53,582 93,325 54, 088 
1878 ........................ 39,360 48, 212 87,572 55, 001 
1879 ........................ 46,670 50, 421 97, 091 62,412 
1880 ........................ 36,509 56,225 92,734 59,482 
1881 ........................ 32, 170 54,057 86,227 61.689 
1882 ........................ 35,509 58,366 93,875 55,683 
1883 ........................ 35,1i53 63,493 99, 146 59,350 
1884 ........................ 39,767 69,623 109, 390 64, !392 
1885 . ....................... 41,993 81,616 12H, 609 62,050 
1886 ........................ 43,069 65,046 108,115 60,510 
1887 ........ - .... - ...• - ..• -. 29,198 73,891 103,089 ~ -... -... ---.. 

The following figures, from the Board of Trade returns for the past 
nine years, show in detail the form in which the copper is brought into 
Great Britain, and in what form it is exported: 

Imp01·ts of copper into Great Britain front 1879 to 1887 inclusive. 

Character. 
I 

1879. 1880. 1881. 1882. 1883. 1884. 11885. 1886. 1887. 

------

Long Long Long Long Long Long Long Long Long 
tons. tons. tons. tons. tons. tons. 1 tons. tons. tons. 

Pure in pyrites ..... 12,040 16,446 13, 551 15, 672 15, 016 14, 077 16, 333 13, 905 14,940 
Pure in precipitate . 18, 159 18, 205 18, 619 17, 935 23,645 19, 688 21, 398 19, 323 21,819 
Pure in ore ....... . 13,173 14, 9711 15, 396 15,489 15, 880 24, 677 15, 683 13, 749 15,148 
Pure in regulus ..... 7, 049 6, 598 6, 491 9, 270 8, 952 11, 181 28,202 18, 069 21, 984 
Bars, cakes, etc ..... 46,670 36, 509 32, 170 35,509 35, 653 39,767 41,993 43,069 29,198 

---- _ ....... _ ---- -·----------
TotaL .......... 97,091 92,734 86, 227 93, 875 99,146 109,390 123,611 108,115 103,089 
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Turning first to the imports of pyrites, we find the following table of 
the imports and their sources since 1873 in the volume of the "Mineral 
Statistics of Great Britain:" 

Irnports of pyrites into Great Britain. 

Years. Norway. Portugal. Spain. Germany. Other Total. countries. 

Long tons. Long tons. Long tons. Long tons. Long tons. Long tons. 
1873 ..•..• ··· - ti7,462 199, 559 246,692 . .................. 6, 634 520, 347 
1874 .••..• · ··- 41, 044 162, 569 294, 117 .................... 907 498,637 
1875 ..••••.... 21, 820 165, 433 344. 019 -------··-- - 6,283 537,555 
1876 .......••. 7, 688 56,579 419; 068 ..................... 21,417 504,752 
1877 ..••...••. 8, 564 149,562 498,977 . ...................... 22, 209 679, 312 
1878 .••••.... 5, 773 136, 705 419,561 .................. 12,318 574,357 
187!) .•••••..•• 8,485 82,529 374,505 ............... 15,783 481,302 
1880 ......••. 10, 952 166,519 463,199 8,695 8,684 658,049 
1881. ......... 6, 00!) 140,079 379, 21G 8, 412 8, 662 542,378 
1882 .. .....•.. ............... .. .. 114,132 497, 807 . ...... .. ............ . 15, 761 627,700 
1883 . ...•..... 1, 271 121, 137 473, 343 ---··-- ·- --- 5, 537 601, 288 
1884 .•.••..••. 522 85, 454 471,556 . .. .. ................ . 5, 541 563, 073 
1885 . ...•• . •. . 2, 608 28, 899 619,523 .. .. .................. 3, 491 654, 521 
1886 ..•. • •.••. 4,117 28,656 521,718 ....... .... ........... 2,497 556,988 
1887 ...•...... ...................... ........... ...... .................... .... . ...... . .... .. .... . ............. _ 597,595 

The following table, compiled by Mr. John Arthur Phillips, exhibits 
the quantity of burned pyrites treated at tho twenty-two metal-extrac
tion works, together with the quantities of metallic copper, gold and 
silver extracted by the Claudet process: 

Metals extracted frorn bumed cup1·~ferottB pyt·ites. 

Years. · 

1880 . ·•••·• •..•.•.•........ 
1881. .••.. • .. . .... • . . ..... . 
1882 .. ••..•.••.......•...• . 
1883 . ••..••••• ···· ·· · ·· •· · · 
1884 ...... . ·•·•··· · ·· · ···· · 
1885 ..•. . ..•...•..•......•. 
1886 . . ··· · ···~········· ... . 

01'e. 

Long tons, 
415, 567 
396,737 
434, 4:!7 
439, 156 
416,412 
407, 700 
393,699 

Coppe r. 

Long tons. 
15,000 
14, 000 
15, 300 
15 370 
15:200 
14,880 
14,370 

Gold. 

Otmces. 
1, 043 
1, 490 
1, 500 
1, 511 
] , 900 
1, 1;40 
1, 780 

Silver. 

Ounces. 
246, 981 
258,463 
400. 000 
348; 210 
335,000 
328, 000 
316, 000 

Another great source of supply of the English metallurgical works 
is t>re. The following table gives the board of trade returns, the aver
age values being computed by this office: 

Imports of copper m·e into G1·eat B1·itain. 

Quantities. A. verage value per ton. 

Countries. 
1884. 1885. 1886. 1887. 1884. J885. 1886. 1887. 

1- ----------- 1-------------------
Long Long Long Long 
tons. tons. tons. tons. 

~:~~~ti~i~::::::::::::::::::::: ~k~gg 3~:~~~ 2~:~~~ 1~:~~~ £~:{~ £~:!~ £~:~~ £~:~~ 
Bolivia .••..•...•••••.••..••.•. 2,067 4,642 508 315 8.81 8.22 7.65 9.00 
Chili.......................... 245 529 331 453 19. 92 17.10 10.71 17.16 
Cape of Good Hope . . • • . • . . • . . 22,330 20, 875 24,613 30, 602 15.35 11.80 11.48 10.79 
British North America........ 2, 067 5, 002 5, 167 3, 453 4. 35 2. 02 4.~41 6. 47 
United States . . . . . . . . . . • . . • • . . 31, 316 5, 970 2, 035 224 18. 94 14. 27 12.99 15. 70 
Other countries . • • • . • . • • . . . . . 29, 189 18, 941 18, 896 27, 531 6. 76 6. 79 5. 95 5. 48 

Totaloreandaveragevalue 124, m Wl,m 85,130 89,647 1 11.09 7.07- 6. 84-6,96 

::~:.::::::::~~-:::::: -:~: ':;~: ':;':: ':;~~r:> .:> :::::: :::~ 
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The most striking fact shown in this table is the rapid decline from 
the high figures reached in 1884 of the receipts in England of ore from 
the United States. 

I'rnports of p1·ecipitate and 1·egul~ts into G1·eat Britain. 

Countries. 1880. 1881. 1882. 1883. 1884. 1885. 1886. Fine 1887. Fine 
copper. copper. 

--- - ----- ------------------

Long Long Long Long Long Long Long Long Long Long 
tons. tons. tons. tons. tons. tons. tons. tons. tons. tons. 

PortugaL ...... 5,358 8,144 7, 301 8, 873 7,161 8, 283 6, 657} 24,032 {10, 758} 24,754 

~hilf:::::: :::: 20,482 21,647 21,398 28,962 
"· 621 I ... 267 

38,666 37,892 
14,659 8,116 10,882 6,384 10, 699 5, 255 1, 637 737 1, 595 718 

United States .. ··-··--· 5, 805 29, 861 13,105 10,853 24,229 15, 039 
Other countries 4, 502 6,309 9, 716 13,509 11, 124 6, 000 5, 240 1, 770 5, 366 2, 292 

-----------1-----------
Total ...••. 45,001 44,216 49,297 57,728 62,410 87,666 68,305 79,840 

Fine copper ... 24,772 25,110 27,205 32,597 34, 172 49, 600 37,392 42,803 

The chief sources of the receipts of ingot copper and of bars are 
Australia, furnishing the former, and Chili, which sends the latter. A 
comparatively small quantity is received from the United States. 

Impm·ts of copper, wrought and unw1·ougltt, into Great Britain. 

Countries. 1880. 1881. 1882. 1883. 1884. 1885. 1886. 1887. 

--- - -------------- ---

Long Long Long Long Long Long Long Long 
tons. tons. tons. tons. tons. tons. tons. tons. 

ChilL .•..•.••..•.. 2(,258 21, 019 22,585 22,799 22,843 24,832 24,748 17, 516 
Australia .......•. 9, 406 9,150 8,152 9, 531 9, 329 8, 564 9, 933 5, 412 
United States ..... ~ . -.. --- 1, 866 3, 408 3, 259 2,121 2, 013 
Other countries ... 2, 845 2,001 4, 772 1,457 4, 235 5, 338 6, 328 4, 227 

------------------
Total ........... 36,509 32,170 35,509 35,653 39,815 41, 9<'~ 43, 130 29,168 

Messrs. James Lewis & Son, of Liverpool, estimate as follows the 
imports of other than Chili copper into Liverpool, London and Swan
sea during the years 1882, 1883, 1884, 1885, 1886 and 1887, which rep-
resents the total imports, with the exception of precipitate, into New
castle ancl Cardifl', reliable returns of which cannot be obtained, but 
which is estim:tted to vary from 10,000 to 12,000 tons fine per annum: 

Intports of copper p1·oduce into Livm-pool, Swansea and London. 

Countries. 1882. 1883. 1884. 1885. 1886. 1887. 

----------- ---
Long Long Long Long Long Long 
tons. tons. tons. tons. ton~. tons. 

Chili. . ............................. 30,112 27,504 31, 298 28,985 27, 191 20, 008 
United States ...................... 745 9, 410 17,309 24,037 13,483 16,534 
Spain and Portugal. .............. . 464 2, 788 2, 359 4, 655 5, 721 5,178 
Spain (precipitate) ................ 8, 757 11, 249 10,009 9,186 10, 038 13,042 
Spain (pyrites) .................... 15,673 15, 017 14,077 16,333 13,905 14,940 
Australia . ......................... 9, 847 9, 694 9, 685 8, 951 10, 096 6, 047 
Uape of Good Hope ................ 5, 298 5, 670 6,042 5,405 7, 073 8, 271 
NewQuebrada ..................... 3,164 3,960 3, 675 4, 074 3, 055 2, 261 
Japan ............................. ... . ....... ---··--- 1,064 3, 010 3,572 20ll 
Italy .............................. . 1, 386 1, 091 1, 310 835 889 1, 055 

~~~:i.i~~::: ::::::::::::::::::::::: 446 296 289 27 ............. ........... 
347 448 266 8 94, 

Newfonnclland ..................... 1, 362 1,185 224 723 891 359 
Mexico ........................... . 372 489 291 374· 243 61 
Peru ............................... 821 426 40ft 229 68 13 
River Plate .................. . .... 260 319 131 233 179 167 
Other countries .................... 925 946 284 325 1, 049 1, 074 

---------------
Total tons fine .... ................ 79,979 90,492 98,721 107, 382 97,461 89,304 
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The receipts of copper from the United States in Great Britain and 
France have been as follows for a series of years, estimated in ~ons of 
fine copper: 

Impot·ts of copper f1'0m the united States in England and F1·ance. 

1882. 1883. 1884. 1885. 1886. 1887. 

1-------------1------------------

Long 
England: tons. 

Ore.............................. 274 
Matte............ ............... 471 
Bars and ingots ......................... . 

Long Long Long Long 
tons. tons. tons. tons. 
4, 940 11, 023 1, 875 420 
2, 512 2, 722 18, 895 10, 853 
1, 773 3, 584 3, 375 2, 210 

Long 
tons. 

26 
15, 039 
1, 469 

Total England . . • .. . • .. .. • . .. .. 745 9, 225 17, 329 24, 145 13, 483 16, 534 
Total France.................. 1, 072 4, 513 7, 205 9, 235 4,167 3, 910 

Uuited States into England and --- ~--- .,--------
France......................... 1, 817 13, 738 24, 534 33,380 17, 650 20,444 

Chili into Ji~ngland and France . . 42, 306 / 43:568 1 42, 384 35, 342 . 35, 448 29, 019 

These figures best illustrate the rapid growth in importance to the 
markets abroad of that part of our output which we export. The im
ports of Chili copper into France and Great Britain are added to show 
the influence which competition bas bad upon the position of that 
country, which' at one time dominated the markets of the world. 

The exports of copper from Great Britain in different forms were as 
follows: 

Expo1·ts of copper from G1·eat Brita·in f1·om 1879 to 1887 inclusive. 

Character. , 1879. 1880. ~~~ 1883. 1884. 1885. 1886. 1887. 

------
Long Long Long Long Long Long Long Long Long 
tons. tons. tons. tons. tons. tons. tons. tons. tons. 

RawEnglish .... 16, 370 15,202 18, 737 12,776 16,777 17,943 18,766 19, 036~ 40,700 Sheets ........... 15,402 16, 580 15, 960 15,698 16, 071 20,669 21,108 17,927 
Yellow metal, at 

60 per cent .... 10, 042 10, 128 9, 939 10,892 11, 918 11,602 12,551 11,958 10, 153 
Brass, at 70 per 

3, 263 cent ........... 2, 761 2, 677 3, 499 3, 381 3, 735 3, 233 3, 001 3,146 
--------------- ---------
44,575 .;4, 587 47, 899' 42,865 48,147 53,949 55,658 51,922 53,999 

Fine foreign ..... 17, 837 14,895 
.!:.:_790 1.:.::~ 11,203 10,742 6,422 8, 589 15,454 

-----
Total ........ 62, 412 59, 482 61, 689 55, 683 59, 350 64,691 62, 080 60,511 69,453 

Chili.-The following table gives the record of the exports of copper 
from Chili for a long series of years, no official statements of the pro
duction being available : 

Exports of copper from Chili. 

Y""''· I Ton•. 1~·- Tons. J----=::_ Tons. 

-------
1855 .••••• .. 20,250 !"'"······ . 44,820 1877 ...•••.•• 45,400 
1856 .••••.. . 21,938 1867 ....••••. 44, 65!1 1878 . - . - .• -- - 46,770 
1857 ........ 25,498 1868 ......... 43, 6('9 1879 ......... 49,560 
1858 ........ 30,470 1869 ......... 54,867 1880 ..•...••. 43,135 
1859 ........ 28,250 1 1870.- ....... 49, 130 1881. ...••... 38,160 
1860 ........ 36, 289 1871. -- •..••• 41,200 1882 ......... 43, 129 
1861. •••••.. 38.371 1 1872 ..... ... . 46,337 1883 ......... 41,229 
1862 .•••.• -- 43, 109 1873 . ........ 42,165 1884.- ....... 43,780 
1863 ........ 

"· 540 I''"· ....... 1 "· 240 I 
1885 •• . •. 1 38,636 

1864 .••..... 47, 500 1875 ....... 45,430 1886 ......... 35,138 
1865 ........ 48, 327 I 1876 ....••... 50,740 1887 ......... 29,150 
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The last report .->f the Copiapo Mining Company, covering as it does 
the period of a year of low prices, ending June 30, 1887, showed a profit 
o{ £11,918. During the first three months of 1888 the average profit 
was £6,000 per month. The Panulcillo Copper Company is the only 
other Chiliau mine controlled by a public company in England. For 
the year 1887 the profit, after adding to the reserve fund and paying 
interest on debentures, was £6,~44. The company sold 12,500 new 
shares, at 50 per cent. premium, to the French syndicate, realizing 
£25,000 for the stock and £11,365 premium, with which they have ex
tinguished the debenture debt, and ha,re paid a bonus of 2s. and a 2s. 
dividend on the £2 share. The company has made a contract for the 
sale of its copper with the Societe des Metaux, the quantity being re
stricted to 3,000 tons per annum. 

Spain.-.An interesting estimate of the actual output of copper in .the 
Peninsula, including the fine copper both in precipitate and pyrites, has 
been made by Messrs. H. R. Merton & Co., of London, whose figures are 
accepted by this office with the exception of Rio Tin to. The product of 
the latter, according to the annual report, was 26,663 tons: 

Copper p1·od1wtion of Spain and Portugal. 

Mines. \~ 1882. 1883. 1884. 1885. 1886. 1887. 

Long Long Long Long Long Long Long 
tons, tons. tons. ton¥. tons. tons. tons. 

Rio Tin to (Spain) ..... 16,666 17,389 20,472 21,564 23,484 24,700 26,663 
Tharsis (Spain) .....•. 10,203 9, 000 9, 800 11,800 11,500 11,000 11,000 
Mason & Barry (Port.). 8,170 8, 000 8, 000 7, 500 7, 000 7, 000 7, 000 
Sevilla (Spain) ........ 1, 340 1, 885 2, 026 2,000 1, 800 2,135 2,300 
Portugueza (Port.J .... 1, 410 1, 700 2, 357 2, 300 1, 665 1, 258 856 
Poderosa (Spain) ....•. 800 800 1 •• ,. I •. 251 2. 424 3, 560 I 4, 400 

Total. ........... 38,589,38,774 43, 655 47, 415 47, 873 j49. 653 s2, 2w 

The year 1887, therefore, showed a further increase, due principally 
to the operations at the Rio Tinto. Early in 1888 a question arose 
which may seriously interfere with the output at the Spanish mines. A 
general agitation was set on foot in the province of Huelva on the sub
ject of damage to property done by sulphurous smoke produced by the 
calcination of pyrites in the open air. .A riot took place on February 
4, and on the 29th of that month a decree was issued by the Spanish 
minister of the interior prohibiting open-air calcination, to- take efl'ect 
on January 1, 1889, though providing only for a gradual cessation of 
that work. The pyrites companies have protested vigorously against 
the measure. Even if it should be carried into effect, it would only 
lead to a more general adoption of the Dortsch process of leaching raw 
ore, which the Rio Tinto Company has been gradually introducing for 
a number of years. 
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The Rio Tin to mines have made further progress, their production for 
a series_ of years having been as follows: 

Production of the Rio Tinto mines. 

' 
For Production .Actual .Average Pyrites extraction of consumption 

Years. for copper by Total. of metallic of pyrites copper con-
shipment. local copper in England, tents of 

treatment. at l{io Tin to. Germany, etc. ore mined. 

--- -------------------------
Long tons. Long tons. Long tuns. Long tons. Long tons. Per cent. 

1877 ...... 251,360 520,391 771, 751 2,620 .............................. ...................... 
18~8 ..... 218,818 652,289 871,107 4,393 ........................ ....................... 
1879 ...... 243,241 663,359 906,600 -:,538 236,849 .................... 
1880 .••••• 277,590 637,567 !)15, 157 8, 987 274,201 2, 619 
1881 ....•• 249,098 743,949 993,047 9, 939 256,827 2, 750 
1882 ..•.•• 259,924 688,307 948,231 10,217 292,826 2, 805 
1883 .••..• 313, 291 786,682 1, 099,973 12,910 288,104 2, 956 
1884 .••••• 312,028 1, 057, 890 1, 369, 918 13,301 1114, 751 3, 234 
1885 ...... '""· 772 1 .... , .. , 

'· 351. '"I ~···, 
.... ,., I 3,102 

1886 ...... 336,548 1, 041,833 1, 378,381 16,656 347,024 3,046 
1887 ...... 362,796 819,642 1, 182,438 18,704 385,842 3,047 

According to the annual report the company obtained 7,920 tons of 
21 cwts. of copper from the 385,842 tons of pyrites delivered, while the 
manufacture of copper at the mines amounted to 17,813 tons of 21 cwts. 
net. The sales of sulphur in the pyrites shipped showed an increase of 
39,000 tons in 1887 over 1886, and are as large for the year 1888 at the 
same prices. After writing off £108,608 there was left for dividends 
£352,269, against £105,103 in 1887; the dividend paid being 20 shillings 
a share, or 10 per cent., which absorbed £276,250, leaving a balance to 
be carried over of £27,269. Since the average price realized during 
the year was £48, the profits made would indicate that the Rio Tinto 
Company can live at about £3ti.2 for Chili bars, provided all the profits 
realized from the sale of pyrites are made to bear a part of the cost of 
producing copper. At the annu_al meeting Mr. H. M. Matteson, the 
chairman, announced that the company has made a contract "for the 
entire copper production of the company at the mines in 1888, 1889, and 
1890, in excess of what is required to satisfy the already existing con
tracts". Details asked for by the shareholders were withheld, but it was 
stated: "All proper mercantile precautions were :stipulated for by us, 
and have been given to us, to assure the due fu)fillment of this important 
engagement; With this contract entered into, the position of the com. 
pany in regard to revenue can be easily judged by yourselves when 1 say 
that the average price we obtained for our copper in 1887 was about £48 
per ton, and that we shall receive an addition of at least £20 per ton 
upon the 26,000 tons which we expect to turn out annually during the 
three years." 

The Tharsis Sulphur and Copper Company mined a larger quantity 
of pyrites during the year 1887, and was favored with a more copious 
rainfall, the total being 32 inches as compared with 21.44 inches in 1886 
and 41.19 inches in 18B5. In spite of the advantage thus afforded in 
extraction, the shipments of precipitate were slightly less. The com-
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pany has completed its new railway to the Calafias mine at an outlay 
of £133,000, and has spent an additional £100,000 in opening out that 
deposit and preparing for production. Hitherto, the Tharsis mines have 
been the main reliance of the company, the product in 1887 having been 
568,194 tons against 502,443 tons in 1886, while the Calafias yielded 
67,021 and 71,003 respectively. With the railroad completed to the 
coast and the mine opened, it is expected in 1888 to yield a large quan
tity of ore for export, and to allow of an important quantity being treated 
on the spot. 'rhe outlays incident to this work have led to the issue of 
debentures to the extent of £209,700, falling due in 1890, 1891, and 1892, 
and by loans on the deposits at interest. The directors propose to dis. 
pose of 37,670 shares unissued to meet the indebtedness and reduce the 
debentures, the paid-up capital being £1,174,660 while the authorized 
capital is £1,250,000. The net profit for the year was £130,528, out of 
which a dividend of £117,466-equal to 10 per cent.-was paid, against 
72- per cent. in 1886, 10 per cent. in 1885, and 20 per cent. in 1884. 

The following table gives an epitome of the business of the Tharsis 
company for a number of years: 

Opemtions of the Tharsis cornpany. 

· Years. Ore raised I Pyrites Pre~ipitate Net pro:fits Dividends 
· shtppod. shtpped. · · 

- -- -------·!---- ----- -------

Long tons. Long tons. Long tons. 
1882 .•••.• ............... .. . . . 486,860 218.218 5, 534 
1883 •••. •.•• •• . • . . . . •. .. ... . .. 490,033 202,318 6, 717 
1884 . • • • • • . . . . . • . . .. .. .. . . • . • . 518, 552 206, 939 7, 095 
1885... •. . •.. • • . .... . • •. . .. . .. 587, 303 3ll, 151 6, 110 
1886 • • • • • .. .. . . . . .. . . .. . . . .. . . 573, 446 273, 298 6, 463 
1887.. •. ...... ... . . • .... •• .. .. 635, 215 282, 653 6, 390 

(?) 
£334,491 

(?) 
104,211 
91,240 

130, 527 

m 
£323,032 

m 
117,466 
88,099 

117,466 

Portugal.-The leading pyrites mine is 1\iason & Barry, limited, a 
company having a paiu-up capital of £1,851,640, and a reserve fund 
at the end of 1887 of £113,944. The total quantity of ore raised was 
329,128 tons, or 39,000 tons more than in 1886, while the cash outlay 
was £10,000 less. This was, however, due to the fact that during the 
low price for copper the company postponed the carrying out of certain 
works that must be eventually proceeded with. This has now been 
commenced. The ore sales amounted to 80,838 tons, against 74,871 tons 
in 1886. The company expended during 1887£17,295 on the open cost, 
the whole charged to income. The total outlay on this work has been 
£407,554, written dowu as au asset iu the balance sheet at £104,794. 
Including this, the company had assets of £2,076,772, which embraces 
£790,510 for the mining property in Spain. The profit for 1887 was · 
£03,009, out of which a dividend of 5 per cent., or £92,582, was paid. 
At the annual meeting the chairman stated that the company had en. 
tered into a contract with the Societe des Metanx for the sale of the ship
ments of copper precipitate during the years 1888, 1889, and 1890, the 
price being based on an assumed market value of £65 per ton for cop-
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per in Chili bars. It appears that both the price and the quantity re
served from the contract fluctuate according to the price of Cllili bars. 

Venezuela.-At a meeting of the Quebrada Railway, Land and Copper 
Company, limited, the statement was officially made that the contract 
with the Societe des Metaux provided for the payment of the entire 
product of the mine, for three years, on the basis of £70 per ton of 
best selected copper, the output being limited to 12,960 tons of copper, 
or its equivalent, for three years. The annual profits under this contract 
are estimated at £121,000 for 1889 and 1890. Deducting £36,650 for 
intere'st and administration, and £23,000 for new works, the profit for 
1889 is estimated at £61,530, while that of 1888 is placed at £53,944 net. 
The company has been in financial straits for years, having lost consid
erable money annually before the rise. 

Australia.-The Wallaroo Mines, limited, one of ~he leading Austra
lian corporations, produced in 1S87, 5,981 tons of copper, the greater 
part of which is obtained from the smelting of Moonta ore. The Wal
laroo and Kurilla mines proper yielded 11,604 tons of 12i per cent. ore. 
The estimated profit for the year 1887 was £40,071, of which, however, 
£30,535 was due to the increased value of copper ore and copper un
sold. The question of consolidating with the Moont.a company is be
ing discussed. 

The Moonta Mines, one of the large copper corporations of Australia, 
during the second half of 1887 produced 9,170 tons of 21 cwts. of ore 
averaging 212- per cent. of copper on net dry weight, shipping thereof 
8, 752 tons to the Wallaroo company, leaving 3,053 tons on hand. 
During that period 1,915 tons of copper smelted by the Wallaroo com
pany were shipped, the gross profit being £90,000, of which £24,000 
were written off for depreciation of plant and machinery. The net 
profit was £64,684, of which £43,896 was derived from the increase in 
value of copper and ore in excess of the valuation on August 31, 1887. 
At the meeting of the company held at Adelaide, South Australia, in 
March, 1888, the directors reported that they had made arrangements 
with the French syndicate for the monthly dfsposal of the company's 
production of copper from March 1, 1888, to December 1, 1889, at an ad
vance of £5 on the monthly cash value of Cbi1i bars. At the time of 
the meeting a proposal bad been received from the same quarter, and 
was then under consideration, for a modification of the agreement 
with a view of substituting one extending until the end of 1890, with 
option on the part of the buyers to continue it until the end of 1893. 
Under the latter proposal a minimum basis price of £65 was to be guar
antied for the total production of the Moonta mines, the company divid
ing the excess, if any, over £65 with the French syndicate in certain 
proportions. For one-third of its output the Moonta company was to 
receive £65 per ton, with special terms as to the other two-thirds. 

Gape of Good Hope.-At a meeting of the Cape Copper Mining Com
pany, limited, held early in April, a. contract with the Societe des Me .. 
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taux was ratified. Its essential features are that the company sells to 
the societe 5, 750 tons of best selected copper per annum for three years, 
with an option to the societe of extending it for a furthe:r like period, 
the price to be paid being £70 per ton. A provision is added that the 
copper company shall continue to smelt at its English w·orks the Que
brada ores, converting also the regulus of the latter mine, which thus 
far it has not done. It was stipulated also that the Cape Copper 
Company shall smelt for the societe the Namaqua ores, retaining the 
privilege to treat the ore of the Tilt Cove Company, a mine in which 
the same parties interested in the Cape Copper Mining Company are 
the principal owners. This work is to be the limit of the smelting op-

-erations of the Cape Copper Mining Company. The latter, in order to 
retain its customers for its brand of best selected copper, has secured 
the right to sell to them as heretofore, but for and on account of the 
societe, which pays the copper company a small commission. The con
tract is guaranteed by the Comptoir d'Escompte, and it is estimated 
that it will insure the Cape Copper Mining · Company a profit of be
tween £220,000 and £230,000 per annum. 

A younger neighbor and rival of the Cape Copper Mining Company 
is the Namaqua United Copper Company, lately reorganized under the 
title Namaqua Copper Company, limited, with a capital of £200,000 in 
£2 shares. At a meeting the chairman stated that the company has 
entered into a contract with the Societe des Metaux providing for the 
delivery of 5,500 tons of 32 per cent. ore in 1888, 7,000 tons in 1889, 
and 8,500 in 1890. The price agreed upon is 12fs. per unit. Deduct
ing £9, lOs. for costs and expenses, the officers of the company expect 
to realize £59,950, or 30 per cent., in 1888; £76,300, or 38 per cent., in 
1889; and £92,650 in 1890, or 46 per cent., on a capital of £200,000. 

Oanada.-ln Canada the most important development of recent date 
is that of the Canadian Copper Company, of Sudbury, Ontario, which 
has proved, down to 300 feet, the existence of a large body of nickel
copper ore. Smelting works are now being built by Dr. Edward D. 
Peters, jr. 

9164 MIN--7 



LEAD. 
BY C. KIRCHHOFF, JR. 

The expected increase in the production of lead in the United States 
in 1887 over 1886 took place, the year going far beyond 1883, which 
until 1887 had shown the heaviest make. Generally speaking, all the 
leading districts have held their own well, the additions to the output 
being due principally to: importations of argentiferous lead ores from 
Mexico, estimated to have been at least 15,000 tons of metal, to the de
velopments in the Cmur d'Alene region, and to increased operations in 
Missouri. All these leading causes, tending to swell the quantity of 
metal thrown on the market, have not yet exhausted their influence. It 
may be stated that their full effect will not be brought out even during 
the current year. The building of large smelting works in the south
west, the construction now begun of two great reduction plants in Mon
tana, besides smaller works, coupled with extensions of railroads, fol
lowed by lower freights and cheaper fuel, will prove a great stimulus 
to increased output. As yet values have been little affected by the 
heavier supplies and the prospects of further additions to the supplies. 
The restriction of output on a declining market is usually a process ac
complished far more slowly than a study of costs would appear to war
rant. Should the fall come which leading authorities in the trade ex
pect during the second half of 1888, it is not likely to bring about a 
precipitate curtailment of production. Its first effect will probably be 
to cause a more general and emphatic agitation of the system of allow
ing the lead contents of silver ores to be imported free of duty. 

Production.-Up to the year 1873 no specific data concerning the rel
ative output of the different producing districts were available. For 
the succeeding years the quantities of desilverized lead and of non
argentiferous lead and the former's percentage of the total have been 
added, because they reveal clearly the growing importance of the former 
industry, which has its seat in the Rocky mountains; while almost the 
whole of the non-argentiferous lead is produced in Missouri, Kansas, 
Illinois and Wisconsin, only a small quantity being made in Virginia. 
In this table and throughout this paper the tons are short tons of 2,000 
pounds. 

98 
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Production of lead in the United States. 

Percent- Percent-
Total Desil- Non-ar- age of Total Desil- Non-ar- age of 

Years. produc- verlzed gentifer- desilver- Years. '{lroduc- verized gentifer- desilver-
tion. lead. ous lead. ized tion. lead. ous lead. ized 

lead. lead. 

- -- - -- ---------
Short Short Short Short Short Short 
tons. tons. tons. Per cent. tons. tons. tons. Per cent. 

1825 .•.. 1, 500 ·-······· .......... .. ... ................ 1859 .••... 16, 400 . ........... .............. 
1830 ..... 8, 000 ................. .............. .................. 1860 . .•• :. 15,600 .. ............... ........... . .. ............ 
1831. ..•. 7, 500 ............... ............ ............... 1861. ..•.. 14, 100 .. .............. ............... . ............. 
1832 . . ... 10,000 ...... .. ....... ............... ................. 1862 . .•••. 14,200 ............... .. ............... . ........... 
1833 ..... 11,000 ................ .................. ................ 1863 ...... 14,800 . .............. ............... ............ 
1834.. ... 12,000 ............. ................ ................. 1864 .•.••. 15,300 . .............. ............... . . ........... 
1835 ..... 13,000 ....... . ....... ................ ................ 1865 ...... 14,700 . .............. ................. .......... 
1836 ..... 15, 000 ............... ................ ................ 1866 ...... 16,100 ......... .. ....... .. ............... . .......... 
1837 ..... 13,500 . .. .. ~ .......... ................. ................. 1867 ...... 15,200 . ............. ................. . ........... 
1838 ..... 15,000 ~ ................. ............ - ... ................... 1868 ...... 16,400 . ............... .............. . .... ............. 
1839.- ... 17, 500 .................. . ................ .................. 1869 ...... 17,500 .. ............. .. ................ ...... .. ...... 
1840 . -··· 17, 000 ................. ................ ............... . 1870 ...... 17, 830 .................. . .................. ............. 
1841.. ... 20,500 ................. ................. .................... 1871. .... 20,000 . .............. . .. .............. .. ............. 
1842. 24,000 ................ ................. ................ 1872 ...... 25,880 ... .. ........ ................. . ..... .. .... 
1843 . -- .. 25, 000 .. ................ ................... .................... 1873 . ..... 42,540 20,159 22,381 47.7 
1844 ..... 26,000 ................ ................. .................... 1874 . .•.•. 52,080 ................. . ............... .. ........... 
1845 .. ... 30,000 ~ ............. ................ ................ 1875 ...... 59,640 34,909 24,699 58.5 
1846.: ... 28,000 ............... .. ................ .. ................. 1876 ...... 64,070 37,649 26,421 58.8 
1847 . .... 28,000 ................. .. ................. . ................ 1877 ...... 81,900 50,748 31, 152 62.0 
1848 ..... 25, 000 .. ................. .................. ........ .. ........ 1878 ...... 91, 060 64,290 26,770 70.6 
1849 ..... 23,500 . .............. .................. .................. 1879 ...... 92, 780 64,650 28, 130 69,7 
1850 ..... 22,000 ................ .. ............... .................. 1880 ...... 97, 825 70,135 27, 690 71.7 
1851. .... 18, 500 ................ .. ................ .. ................ 188L. .... 117,085 86,315 30, 770 73.7 
1852 ...... 15,700 .................... ................... ................ 1882 ...... 132, 890 103,875 29,015 78.3 
1853 . .... 16,800 ................ .. ................ .. ............... . 18S3 ...... 143,957 122, 157 21,800 84.8 
1854 . .... 16,500 .................... . ............. ................... 1884 ...... 139, 897 119,965 19.932 86.4 
1855 ..... 15, 800 ................ ................. ................. 1885 ...... 129,412 107,437 21, 975 83.0 
1856 .. --- 16, 000 ................ ................. . ................. 1886 135,629 114,829 20, 800 85.0 
1857 ..... 15, 800 ............... ............... .. ............ 1887.. •••• 160, 700 135,552 25,148 84,3 
1858 ..... 15,300 .................. .. ............... .................. 

Ores from, Me:cico. -The imports of silver ores containing lead, from 
Mexico, which began to be a factor in 1886, developed in importance 
during 1887. No complete record of the quantities of lead thus brought 
into the couutry during the calendar year are available. Through the 
courtesy of Hon. wm: F. Switzler, Chief of the Bureau of Statistics of 
the Treasury Department, this office has been placed in possession of 
the following data, covering the fiscal year ended June 30, 1887. The 
silver ore which entered Corpus Christi, Texas, during that period con
tained 205,029.25 ounces of silver, valued at $173,363.74, and 4,943,926 
pounds of lead, valued at $49,439.26. At Saluria, Texas, ore was im. 
ported containing silver val !Jed at $4L, 727 and 1,467,900 pounds of lead 
valued at $14,679. At El Paso, Texas, the ore imported contained 
24,564,752 pounds, valued at $491,295.05. These three points, which 
embrace the leading ports of entry, therefore account alone for 15,488 
short tons of lead, and it is probable that the fiscal year 1888 will show 
even heavier imports. During 1888 the completion of the plant of the 
International Company will tend to swell considerably the quantity of 
lead which thus enters this country practically duty free, since lead is 
not the component of greater value. 

The bulk of the· lead ore thus imported has been handled by the El 
Paso Smelting Company, ofEl Paso, Texas; a second plant, that of the 
International Smelting Company, being under construction during 1887. 
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It has since been completed and is now running. Lead ore from Mexico 
goes also to New Mexico and Colorado smelters, to Omaha, Kansas 
City, and Saint Louis. 

The principal source of the silver-lead ores is the Sierra Mojada dis
trict, in the Sta~e of Coahuila, the mines being either owned or leased by 
the Mexican Ore Company, which is affiliated with the El Paso Smelt
ing Company . . 

Among their mines are the " Indulge," "Torment," '' San Isidoro," 
and " San. Pedro." Several )lexican companies are also shippers of ore, 
among them being the '" Esmeralda." The ore of the district is a car
bonate, with some sulphate of lead carrying silver. The ore is hauled 
90 miles to Escalon, a station on the }Iexican Central railroad. From 
there it is carried to El Paso, 417 miles, the freight rate being $6.90 in 
Mexican silver. The smelters handling these ores have schedules dif
fering somewhat in detail. All pay 90 per cent. of New York prices for 
silver in ores carrying less than 101 ounces per ton. Above that grade 
some add one per cent. for each 50 ounces, while others add one per cent. 
of the New York price of silver for every 100 ounces above the first 100. 
For lead the usual schedule is 35 cents per unit when the price of lead is 
3.75 cents per pound at New York; 40 cents per unit when it advances to 
4 cents; 45 cents per unit when the price of lead in New York is 4.25 
cents; 50 cents per unit on a 4.50-cent base; 55 cents per unit on a 4. 75-
cent lead price, and 60 cents per unit of lead contents in the ore when 
the New York price for pig lead is 5 cents a pound. The treatment 
charges are scaled according to the percentage of lead in the ore. For 
ore rich in that metal they go as low as $7 to $8 a ton, rising to $15 
and over for dry or very base ores. 

Some ore is derived also~from Sabinal and Cowalitos, both in Canton ; 
Galeana, Chihuahua and from a number of minor districts. The Mexi
can National Railroad, now being completed, will open up further sources 
of supply, though as yet many of the prospects are undeveloped. The 
Guadalupe mine has put up a large concentrating plant at Laredo, to 
treat daily 200 tons of ore, its product now going to Kansas City. The 
Mexican National Railroad is pushing into Durango, which will probably 
lead to the development of a number of prospects in that section. 
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REVIEW OF THE LEAD MARKET. 

The following table gives the highest and lowest prices monthly for 
a series of years : 

Highest and lo1vest prices of lead at New York City, monthly, from 1870 to 1887 inclusive. 

[Cents per pound.] 

January. February. 

I 
March. April. May. June. 

Years. ..; 
~ ~ ..; ~ ~ ~ 

I 
~ ~ ~ ~ ,..; en 

<t> Ill <t> en <t> en <t> en <V <ll <t> en 
.Q <t> .Q <t> .Q <t> .Q <t> .Q <t> .d <t> 
bJ) ~ 

~ 
(:t -~ ~ bJ) (:t bJ) !!= bJ) !!= 

~ 0 0 0 ~ 0 
~ 

0 s 0 
~ ~ ~ ~ ~ ~ ~ ---------------------- - ------

1870 .... (a)6.30 6.20 6.25 6.17 6.20 6.10 6. 25 6.15 6. 25 6. 20 6.25 6. 20 
1871 ..•. (a)6.30 6.15 6.25 6. 20 6.20 6.15 6.20 6.10 6.18 6. 10 6.15 6.12 
1872 .••. (a)6. 00 5.90 6.00 5.87 6.00 5. 87 6.12 5. 90 6.62 6. 25 6. 62 6.40 
1873 .... (a)6.37 6.25 6.50 6.40 6.50 6.25 6.50 6.25 6.62 6.35 6. 55 6.12 
1874 .... (a)6.00 5. 90 6.25 6.00 6.25 6.12 5.25 5. 90 6.00 5. 75 6. 00 5.62 
1875 .... (a)6. 20 6.00 5.90 5.85 5. 75 5. ti2 5.87 5.80 5. 95 5. 90 5.90 5. 75 
1876 .... (a)6.00 5. 87 6.37 6.00 6.50 6.40 6. 40 6.12 6. 50 6.10 6.50 6. 25 
1877 .... (b)6.15 6.12 6.40 6. 20 6. 75 6.50 6.50 6.25 5.00 5.55 5. 70 5.60 
1878 ••. 4.35 4. 00 3.87 3. 65 3.87 3.62 3. 75 3. 50 3. 50 3. 25 3. 50 3.12 
1879 .... 4. 50 4. 00 4.50 4. 50 4.50 3. 25 3.25 2. 87 3.12 !J~ I t~~ 3. 12 
1880 .... 6.10 5.50 G.OO 5.87 5.95 5.30 5. 75 5.40 5.25 4. 50 
1881.. .. 5.00 4.30 5.10 4. 80 4.85 4.62 4.85 4. 37 4. 70 4. 25 4. 50 4. 25 
1882 .... 5.15 4.95 5.20 5.00 5.12 4.85 5.00 4. 90 4.85 4. 60 4. 90 4.55 
1883 .... 4. 70 4.60 4. 60 4. 50 4.65 4.50 4.62 4.40 4.55 4. 40 4.45 4. 40 

1884...1 
4.50 3. 75 4.10 3. j5 •. 15 •• 10 

1 

•. , 3. 621

1

3. 75 3. 521 3.65 3.57* 
1885 .... 3. 70 I 3. 55 ~ 70 I 3.60 3. 70 I 3. 62! a 70 3. 62! a. 75 1 3. eO 3.85 1 3.62i 
1886 .... 4. 70 4. 50 4. 90 4. 60 4. 95 4. 85 4. 90 4. 65 4. 75 4. 65 4. 90 4. 65 
1887 . ... 4. 45 4.15 4. 50 4.25 4. 45 4. 25 4. 32! 4. 20 4. 7u 4. 30 4. 70 4. 5Q 

I 

a Gold. bCurrency. 

Years. 

July. August. September. October. I November. December. 

-~ ~ -~ ~ -~ ~ -~ ~ -~ ~ -~ ~ 
~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ 

1 i ! j i 1 i !111] ~ 11 
- ----------- - ----- ---------------

1870 .... 
1871. ... 
1872 .... 
1873 . .•. 
1874 ... . 
1875 .. .. 
1876 . •. . 
1877 .. .. 
1878 ... . 
1879 .. .. 
1880 ... . 
1881. ... 
1882 .. .. 
1883 .. .. 

1884 .... 1 1885 .. .. 
1886 .. .. 
1887 .. .. 

6. 30 6. 20 6. 37 6. 32 6. 37 6. 30 6. 37 6. 25 
6.15 6.10 6.12 6.00 6.10 6.00 6.00 5.87 
6. 02 6. 40 6. 50 6. 40 6. 50 6. 30 6. 62 6. 40 
6. 12 6. 00 G. 25 6. 00 6. 62 6. 37 6. 75 6. 25 
~~ ~~ ~~ ~M aw ~M a~ aro 
aoo ~M ~M ~M ~~ ~w ~~ ~oo 
6. 35 6. 20 6. 37 6. 25 5. 25 6. 00 6. 00 5 80 
5. 60 5. 37 5. 12 4. 90 4. 85 4. 75 4. 85 4. 25 
3. 621 3. 25 3. 50 3. 20 3. 45 3. 25 3. 60 3. 37 
4. 10 3. 90 4. 05 4. 00 4. 00 3. 75 5. 50 4. 00 
4. 75 . 4. 25 5. 00 4. 30 4. 90 4. 80 4. 87 4. 65 
~oo~~w ~M ~% ~~ ~M ~u ~~ 
5.15 4. 90 5. 10 4. 95 5.15 4. 95 5. 15 . 4. 85 
~~ ~oo ~oo ~oo ~u ~w ~u ~H 

3. 70 3. 55 i 3. 70 3. 52!1 3. 75 3. 55 1 3. 75 3. 60 
4. 15 1 3. 87! 4. 25 1 4. 12 4. 25 1 4. 00 4. 25 4. 00 
~90 ~% ~~ ~% ~w ~~ ~w ~oo 
4. 67! 4. 40 4. 62! 4. 55 4. 55 4. 25 4. 40 4. 20 

6. 35 6. 25 
6. 00 5. 90 
6. 60 6. 50 
6. 50 6. 00 
6. 50 6. 25 
5. 87 5. 65 
5. 80 5. 70 
4. 75 4. 50 
3. 95 3. 60 
5. 62 5. 00 
4. 85 4. 75 
5. 25 4. 90 
4. 90 4. 50 
4. 05 3. 65 

3. 55 1 3. 37~ 4. 60 4. 00 
4.40 4.10 
4. 75 4.25 

6. 35 6. 25 
6. 00 5. 75 
6. 60 6.42 
6.12 6.00 
6. 40 6.12 
5. 95 5. 87 
5. 70 5. 65 
4. 60 4. 50 
4. 00 3. 90 
5. 60 5. 50 
4. 75 4. 25 
5. 25 5.00 
4. 75 4. 50 
3. 75 3.60 

3. 75 3. 50 I 
4. 6?!14. 50 
4. 3<> 4. 25 
5.15 4.90 
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In January lead opened with a declining tendency, 4.15 cents being 
accepted. Toward t~e middle of the month, however, a reaction took 
place under moderate sales, the price reaching 4.45 cents. · The market 
weakened quickly, however, the month closing at 4.25 cents, only a small 
transaction taking place at that figure. In the first few days of Febru
ary the metal recovered almost immediately to 4.50 cents, heavy sales 
being made on the rise, with additional transactions at 4.45 and 4.40 
cents. The demand being pretty well supplied, the market continued 
quiet during the rest of the month. The apathy continued through
out March, the price declining slowly under a light business to 4.25 
cents and closing at 4.30 cents. During April, under a moderate busi · 
ness, the market fluctuated little, but showed a downward tendency, 
prices touching 4.20 cents towards the close. Early in May, however, 
a speculative movement caused a reaction which gained in strength 
under growing purchases; manufacturers, however, participating only 
moderately in the buying. The price rose from 4.30 cents early in the 
month to 4. 70 cents, close to the importing point, some foreign lead 
being bought in June, during which month the market was sustained 
by moderate speculative purchases and by some buying by consumers 
at the range of 4.60 cents to 4.70 cents until the close, when 4.50 cents 
was accepted. The weaker feeling developed during the earlier part 
of July, the market receding to 4.40 cents. Under manipulation of 
foreign and domestic markets the price recovered after the middle of 
the month to 4.65 cents, reaching temporarily 4.67~ cents towards its 
close under light sales of both domestic and foreign lead, but winding 
up at 4.65 cents. August opened with a few lots selling at 4.55 cents. 
These being cleared away, 4.60 and 4.62~ cents became the ruling 
price on a dull market, the speculative interest holding the metal. 
Early in September efforts to place foreign lead at 4.62i cents caused 
sales by holders down to 4.55 cents. Consumers held off until towards 
the middle of the month, when weakness abroad was reflected by a de
cline of domestic lead down to 4.25 cents. Consumers buying caused a 
reaction early in October to 4.40 cents, but an unsettled feeling soon 
developed which carried values back temporarily to 4.20 cents, the month 
closing with common domestic at 4.25 cents. Early in November, how
ever, under some large purchases, a reaction brought the price up to 
4.55 eents, followed by a rapid weakening to 4.25 cents. Under small 
offerings values were lifted to nominally 4.45 cents. Under the initia
tive of London the last days of November and the beginning of Decem
ber witnessed an excited rise under heavy sales to 5.12 cents, followed 
by large purchases during the succeeding week of both spot and futures 
by consumers and speculators at the range of 4.95 and 5 cents for spot, 
the market quieting down towards the last days of the year with holders 
asking 5.15 cents for spot. During the greater part of the year the 
market was swayed by speculative influences, culminating at its close 
in a movement fostered by the great speculation on both s1des of the 
Atlantic in copper, tin and the majority of the minor metals. 
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During the year 18e7 the foreign markets have frequently attracted 
attention on this side of the Atlantic, and have not been without occa
sional influence upon our own. Prices fluctuated· in London and in 
Pavis as follows: 

F1uctuations in the price of lead in London and Pat•is. 

Months. 
Per long. Per long Per 100 

ton. ton. kilograms. 

£ s. d. £ s. d. Francs. 
January ....................... 12 19 4 12 15 0 33.38 

rr~~~ha~:.::::::::::::: :::::::: 12 18 1 12 12 11 33.08 
12 16 6 12 11 3 32.56 

.April ......................... 12 14 6 1~ 8 7 32.05 
May ........................... 12 8 9 12 2 0 31.18 
June .......................... 12 11 3 12 5 7 31.81 
July .......................... 12 6 0 11 19 1 31.15 
.August ....................... 12 5 7 11 19 10 31.00 
September .................... 12 3 6 11 19 3 31.15 
October ..••••.•.•••..••••••••. 12 6 3 12 2 0 31.38 
November ..................... 13 1 3 12 15 0 33.25 
December ..................... 15 7 6 15 4 0 40.20 

-----------
.Average 1887 ............ 12 16 6 12 11 2 32.68 
.Average 1886 ............ 13 4 9 12 17 2 .. ............... 

These figures clearly show the rapid rise in December, short lived 
though it proved to be early in 1888. 

THE LEAD PRODUCING REGIONS OF THE UNITED STATES. 

The growing interchange of ores between the different States and 
Territories of the Rocky mountains has rendered it practically impos_ 
sible to distribute the lead product territorially. Idaho smelts but little 
of its ore, shipping to Utah, Montana and Colorado smelters, and to 
refineries at Omaha and elsewhere. Utah receives ore from other sources, 
and ships part of the product of its own mines, and the same is true of 
Colorado. Without a far-reaching inquiry into the private business of 
smelters, sampling works, producing mines and railrood shipments, it 
would be impossible to trace exactly the origin of the metal marketed. 

Utah.-According to the statement of Messrs. Wells, Fargo & Co. 
the production of the smelters of Utah was as follows: 

Wells, Fargo <f Co.'s statement of the lead product of Utah for 1885, 1886, and 1887. 

Works. 1885, base 1886, base 1887, base 
bullion. bullion. bullion. 

Pounds. Pounds. Pounds. 
Germania Lead Works ....... 7, 975,400 9, 834,700 7, 215,616 
Hanauer .... . ..... ..... ...... 9, 352,644 11,741,763 12,064,000 
Horn Silver Mining Company. 4, 905,932 . ................. _ .................... 
Mingo Furnace Company .... 11,744,000 11,743,749 5, 215,310 
Other smelters ............... ............ .. .... 523,631 .. ................ 

----
Netlroduct base bullion ... 33,977,976 33,843, 843 24,494,926 
Lea in ores shipped ....... 20,340,800 14,612,417 21,182,035 

----------
Totallead .••.•••••••••••• . 54,318, 'n'J 48,456,260 45,676,961 

-------
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Wells, Fargo & Company's statement for 1887 segregates the lead 
contents of the Daly and Ontario ore shipped to smelterst enumerating 
it among the smelters' product, without stating whether all or a part 
of it was treated at U tab works. 

There have been no striking developments in Utah dufing 1887. The 
Ontario, Daly and Crescent mines continue shipments of ore to smelt
ers, the first sending 9,747 dry tons, containing 2,015 tons of lead; the 
Daly 3,240 tons, carrying 782 tons of lead, anrl the Crescent 5,806 tons. 
The total, with 1,355 tons from various mines, aggregating 20,148 tons. 

In the Bingham Canon district, the estimated shipments of which 
footed up to a total of 24,000 tons, the Brooklyn led with about 6,000 
tons, followed by the Lead mine with 3,500 tons of ore, carrying about 
36 per cent. of lead, 12 ounces of silver, and $2 to $3 of gold. The J or. 
dan, in the same district, has improved its concentrating facilities. The 
Big and Little Cottonwood districts did not produce heavy amounts of 
ore during 1887. 

Mr. C. E. Mitchener, superintendent of the Honorine Mining Com
pany, of Stockton, summarizes the principal features affecting the lead 
supply of the district as follows: There has been a tendency to increase 
the output of ore through deeper mining, i. e., going below the water 
level in the leading mines, the Calumet, Silver King, and Honorine, 
which has involved considerable expenditure for pumping machinery, 
etc. The grade of the ore in lead decreases below the water level, 
while so far the silver remains about the same. The Calumet company 
is building a small concentrator, the second jn the district. 

The Tin tic district is estimated to have shipped about 32,000 tons, of 
which about 11,000 tons was iron ore flux. The operations of two of 
the leading mines, the Eureka Hill and the Beck and Bullion, were cur
tailed somewhat by litigation. 

Oalifornia.-The total output of this State from local ores is esti
mated, by the Selby Lead and Smelting Company, of San Francisco, at 
about 800 tons. 

Neva.da.-The Richmond Consolidated and the Eureka Consolidated 
companies continue to be the only mines of any consequence as lead pro
ducers in Nevada, both companies purchasing the greater part of small 
lots of ore brought to market in the State by outside parties. The for
mer produced about 2,000 tons, while the latter made 1,103 tons. Small 
smelters, running intermittently in other parts of the State, may have 
swelled the total to 3,400 tons. 

Since 1877 the production of lead in the State has been as follows : 

Production of lead in Nevada since 1877. 

Years. Quantity. I Years. Quantity. I Years. 
I . 
Quantity. 

ShoTt tons ShoTt tons! ShoTt tons 
1877 .•••.••. 19,724 1881. .. ·----- 12, 826 1885 .•• ···--· 3, 500 
1878 ........ "·'" I 1882 ........ 1 8, 590 11886 ........ 1 3, 400 
1879 ........ 22,805 1883 .. - .•• --- 6, 000 1887. -· ··-··· 3, 400 
1880. - - .. - - . 16,659 1884 .••.••••• 4, 000 

I 
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Oolorado.-The total output of the smelters of Colorado during 1887 
was 74,815 short tons. It is estimated that of this quantity about 
11,000 tons was from ores outside of the State, leaving its product 63,000 
tons against an estimate of 59,000 tons in1886. A number of additions 
and improvements were carried out in connection with some of the 
smelters, and a new plant is building at Denver. In detail the produc 
tion of lead at the Colorado smelting works was as follows in 1886 and 
1887: 

Production of lead by Colorado smelting works. 

N arne of works. 1886. 1887. 

1----------------1-------

.American Smelting Works, Leadville and Canon 
City - ------ ................. -······· ...... .. .. . 

.Arkansas Valley Smelting Company, Leadville .. 
Harrison Reduction \Vorks, Leadville ....... ... . 
La Plata Smelting Company, Leadville ........ .. 
Manville Smelting Wot·kf!, Lend ville ........... . 
Colorado Smelting Company, Pueblo ........... . 
Pueblo Smelting and Refining Company, Pueblo. 
San .Juan and Ne 1'1 York Smelting Company ... . 
Royal Gorge Smelting Works .................. . 
Golden Smelting Company .......... . .......... . 
Holden Smeltin~ C.nnpany .................... .. 
Omaha and Grant ::imelting Company (Colorado 

ores) ......................................... . 
Miscellaneous ....................... . .......... . 

Total ..................................... . 

Short tons. Short tons . 

6,134 9, 168 
8, 613 7, 801 
4, 020 t 5, 428 
4, 370 2, 719 
2, 826 2, 548 
9, 327 8, 668 
9, 250 5, 795 
2, 006 
2, 342 700 
1, 020 1, 800 
1,454 9, 743 

8,645 (a)12,171 
1, 282 2, 800 

61,289 69, 341 

a The total lead produced by the Omaha and Grant works from ores from all sources was 17,645 tons. 

Leadville continues to be overwhelmingly the heaviest producer of 
lead ores in the State, its shipments of base bullion during 1887 hav
ing been 30,575 tons, while the shipments of lead, siliceous aud sul
phide . ores to valley smelters aggregated 34,600 tons. A considerable 
quantity of ore treated in Leadville has, however, come from other quar
ters. At the close of 1887 the three railroads entering Lead ville re
duced the freight on bullion from Leadville to Colorado Springs, Den
ver, or Pueblo from $12 to $10 and lowered the cost of coke on cars to 
the smelters to $10 a ton, while the rate on ore from Lead ville to valley 
smelters at Pueblo and Denver was lowered from $5 to $4.70 p~r ton 
for the old tariff for ore valued at $100 or under. The unfavorable posi
tion of the Leadville works in their competition with the valley smelters 
has thus been improved. The mines of the district maintained their pro
ductiveness, although the most readily smelted ores are growing scarce. 
Concentrating equipment has been increased ~nd the outlook points to 
a continuance of the present rate of supply of the metal for the current 
year. 

ln the Monarch district, the L\fadonna has fallen off heavily, declin
ing in shipments from 40,000 tons of ore in 1886 to 15,000 tons in 1887. 
The Eclipse, in the same camp. has, however, come to the front with a 
production of 36,000 tons. 

Very little ore was shipped from Aspen in 1887 prior to the advent 
of the railroads, the Denver and Rio Grande arriving in November and 
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the Colorado Midland in December of that year, the freights to Denver, 
which had been between $20 and $25 per ton, declining to $8 per ton of 
ore. Mr. Carl Heurich has furnished the following figures, which will 
afford a clear idea of the magnitude of the shipments and the grade of 
the ore so far as their lead contents are concerned. In November and 
December, 1887, 11,700 tons of ore were shipped from Aspen with an 
average lead contents of about 7 per cent., prior wagon shipments hav
ing been about 12,500 tons. For the first five months of 1888, the ship
ments over both railroads were as follows : 

Shiprnents of lead ore front Aspen, ColmYtdo, du1·ing the fit·st jive rnonths of 1888. 

Months. 

January ..................... 
February .................... ~ 
March .................... . 
April ..................... . 
May ........................ . 

Denver 
and Rio 
Grande. 

Tons. 
2,170 
2. 530 I 
3, 056 
1, 8051 
1, 687 

Colorado 
Midland. 

Tons. 
4, 617 

3, 590 I 3, 875 
4, 68-L 
7,659 

Total. 

Tons. 
6, 787 

6.120 I 6, 931 
6, 489 
9, 346 

The total shipments for the first five months were 35,673 short tons, 
carrying about 8~ per cent. of moisture. . 

The lead contents can be estimated from the following shipments of 
two sampling works and one of the leading mines. One of the former 
shipped from March 27, to June 1, 1888, 9,850,701 pounds, dry weight, 
of ore containing 790,543 pounds of lead, or 8 per cent. The other for
warded from March 15, to .June 1, 1888, 2,057,860 pounds dry weight of 
ore, containing 123,320 pounds of lead, or nearly G per cent. The mining 
company referred to shipped in 1887, 4, 706,652 pounds of ore, carrying 
206,797 pounds of lead, or 4.4 per cent.; and from January to May, 
inclusive, of the current year, 25,309,156 pounds of ore, dry weight, 
carrying 1,869,984 pounds of lead, or 7.4 per cent. A part of the pro
duct of this mine, about 8,000 tons out of 20,000 tons, carried 15 per 
cent., the balance being low in lead. 1\Ir. F. G. Bulkley, general mana
ger of the Aspen Mining and Smelting Company, notes that recently 
developments in Smuggler mountain, north of the town of Aspen, in the 
Park, Regent and Tiger, Smuggler, .. T. C. Johnson and Boulder claims 
have shown considerable quantities of lead where baryta ores only had 
heretofore been found. On Aspen mountain, as depth has gained in the 
Aspen mine, and in the workings of the mines of the Compromise, 
Aspen, and Enterprise companies, large bodies of lead ore have been 
found and are now being mined and shipped. Taking the average of 
the ores sent to market thus far, on which data are available, the con
tribution of Aspen to the lead product for the year 1888, on the basis 
of the shipments of the first five months, would be close to six thousand 
tons. 

The bugbear of the Aspen ores has been their baryta. Mr. Heurich 
claims that their deleterious influence has been much overestimated. 



LEAD. 107 

On an average there is not over 12 per cent. of baryta in them, and the 
best lead ores of the district are nearly free from it. The dry ores, those 

' carrying very little or no lead, are generally those which have a large 
percentage of baryta. In some of them gray copper makes its appear
ance, and most ~f them will find their natural market at the works of 
the Boston and Colorado Smelting Company at Argo. Mr. Heurich 
claims that if these dry ores are eliminated from those to be treated in 
a lead furnace, the remaining ores will not contain on an average 5 per 
cent. of baryta, which ought not to occasion any difficulties in lead 
smelting. 

Idako.-The total production of lead in Idaho amounted in 1887 to 
about 20,000 short tons. Of this less than one-third was from smelters 
in the Territory; the remainder was contained in ores which were 
smelted in Montana, Colorado, California, and elsewhere. In the Wood 
River region, the Philadelphia and Idaho Company smelted all the ores 
produced in the region about Ketchum and some from the mines about 
Hailey. Their output in 1887 was 1,131 short tons of lead, ll!..ostly from 
Ketchum ores. The sampling works at Hailey handled 3,517 short tons 
of ore, of which 1,850 tons were from the Idahoan mine. A portion of 
this ore went to the Philadelphia and Idaho smelter at Ketchum, the 
remainder to points outside the- Territory. The sampling works at 
Bellevue handled 8,326 short tons of ore in 1887. Most of this was from 
the Minnie Moore mine, which furnished 5,745 tons, and th~ Queen of 
the Hills, which furnished 2,372 tons. About four-fifths of the ore 
shipped from Bellevue went to Omaha and Denver, most of the remain
der went to California, and a few tons were smelted at Ketchum. The 
ores from Hailey and Bellevue average about 60 per cent. of lead, and 
carry 80to 100ounces of silver to the ton. Allowing for loss in smelting, 
the lead contents of the ores from these two points can be estimated at 
6,460 short tons. Adding to this the output of the Philadelphia and 
Idaho smelter and allowing for duplication, the total production of the 
Wood River region can be placed at 7,100 short tons of lead. 

The Viola Mining and Smelting Company, at Nicholia, Lemhi county, 
;iroduced 4,900 tons of lead bullion in 1887. Two furnaces were in 
operation, but were shut down during two months of the year. All the 
ore smelted was from one mine-the Viola-and no ore was shipped 
from the district. 

The smelter at Clayton, Custer county, produced 100 short tons of 
lead bullion in 1887. The output of tlle Ramshorn smelter at Bay Horse, 
Custer county, has not been ascertained. Allowing for this, and pos
sibly some mines which have not been reported, the total lead produc
tion of southern Idaho probably amounted to 13,000 short tons. 

The chief producers in the Cmur d'Alene region were the Bunker 
Hill and Sullivan, the Sierra Nevada, and the Stem winder mines. The 
Bunker Hill and Sullivan shipped about 10,000 tons of argentiferous 
lead concentrates in 1887, the two latter mines about 500 tons each. 
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These mines are all at Wardner, Shoshone county. The total lead 
output probably amounted to nearly 7,000 short tons from the Coour 
d'Alene region. No new district in the U niteu States promises to play 
so important a part in the lead markets of the country as the Camr 
d'Alene. Mr. F. Burbridge, of the Camr d'Alene Sampling Works, esti
mates the production for 1888 at from 25,000 to 26,000 tons of lead, 
m·ade up as follows : · 

Estimated output of lead m·e concentrates in the Cmur d'Alene region, Idaho, in 1888. 

Short tons. 
Bunker Hill and Sulli va.n. . . . 13, 200 
Stemwi.nder and Tyler . . . . . . 3, 500 
Sierra Nevada............... 4, 500 
Tiger ..... _... . . . . . . . . . . . . . . 12, 000 
Poorman . . . . . . . . • • . • . . . . . . . • · 6, 500 
Granite . . . . . . . . . • . . . . . . . . . . . 3, 000 

Total. ......••...•..... 42,700 

Per cent. 
65 
60 
55 
57 
60 
60 

25,695 

During the first half of 1888 three new concentrators began running, 
and two more were building which were expected to be ready for opera
tions in August or September. The concentrates, which carry about 
30 ounces of silver, are shipped to Portland, Oregon, where reduction 
plants have been built, to Wickes, Montana, and to Denver and Omaha. 
The only transportation thus far is by the Crnur d'Alene Railway 1 
and Navigation Company, connecting with the Northern Pacific Rail- I 
road at Crnur d'Alene City, to which point the ore rates are $5.50 to 
$6 per ton. From there the rates are$ t0.40 to Portland, $8 to Helena, 
$8.30 to Wickes, $17 to Omaha, and $18 to Denver. It is stated that the 
Oregon Railway and Navigation Company will soon extend its line 
from Farmington into the Crnur d'Alene country, a step which might 
force the Northern Pacific Railroad to build a direct line also. These 
roads, besides aiding development by lowering freights, would come 
through districts containing promising mines, like those at Mullan and 
the Sunset group, which are now too far from the railroad to be worked 
profitably. 

The principal increase in 1888 will, therefore, come from the Crnur 
d'Alene district. The Viola company is expected to produce 8,000 tons 
this year, or 3,000 tons more than in 1887, while the Wood River section 
will not, probably, show any material change. 

Prospecting has been going on also in the Burke district, where 
Mr. J. K. Clark, of Butte, is operating the Poorman-Laland and Blue
eyed Nellie mines. The former, during the months of March and April, 
1888, shipped 1,000 tons of ore, assaying 55 per cent. of lead and 55 
ounces of silver. A 150-ton concentrating mill was building, to be com
pleted in August, 1888, future shipments to be regulated by its capac
ity. During April and May, 1888, 1,000 tons of ore, carrying 35 per 
cent. of lead and 35 ounces of silver, were sent to market from the Blue-
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eyed Nellie, but no definite plans in regard to future output have been 
formulated as yet. 

Montana.-The leading producer in Montana is the Helena Mining 
and Reduction Company at Wickes, which leased also the Amazon 
smelter in Boulder valley and the works of the Toston Smelting Com
pany at Toston, closed in 1887 by the alien act. The output of the com
pany in 1887 was 6,447 tons of lead, of which, however, about 30 per cent. 
was derived from Camr d'Alene ores. 

Next in importance in the Territory is the Hecla Consolidated Mining 
Company at Glendale, which in 1887 produced 2,332 short tons of lead, 
474,719.37 ounces of silver, and 123,642 pounds of copper. The annual 
report of the general manager, Mr. H. Knippenberg, contains some inter
esting details of costs. 'fhe mines produced 9,925 tons of first-class 
and 11,359 tons of second-class ore, at a cost per long ton of first and 
second class ore of $5.70 per ton. The concentrator handled in 288.8 
shifts, actual running time, 10,522 tons of ore, producing 1,426 tons of 
concentrates, at a cost of 57i cents per ton of crude ore, or $4.253 per 
ton of concentrates. The latter carried 48.98 per cent. of lead, 63.74 
ounces of silver, and 12.9 per cent. of silica. The smelting works treated 
11,224 tons of ore, using 4,504 tons of iron ore, 3,090 tons of limestone, 
4,967 tons of slag, 685 tons of skimmings, and 35 tons of flue dust, a 
total smelting charge of 24,505 tons. The fuel consumption was 670,535 
bushels of charcoal and 618 tons of coke, the fuel cost per ton of charge 
mixture being $4.06. The total profit for the year was $144,981.98, out 
of which $30,000 was paid in dividends~ leaving a cash balance at the 
close of the year of $178,171.69. From July, 1881, to December, 1887, 
the mine had paid $885,000 in dividends, a debt of $77,785.13 on Jan
uary 1, 1881, and has cash and product on band valued at $178,171.69, 
making the net profit~ for the period $1, 140,956.82. .A. small quan
tity of lead, 210 tons, carrying 31,500 ounces of silver and 630 ounces 
of gold, was made by the · Tuscarora Mining and Smelting Company 
at Argenta, a concern the output of which is expected to be larger in 
1888. This would carry the aggregate of lead produced from Montana 
ore to about 7,000 tons. 

The most important development in Montana is, however, the es
tablishment of two large smelting plants, the lVIontana Smelting Com
pany at Great Falls on the Missouri river, under the auspices of the 
Saint Paul, Indianapolis and Manitoba railway, and the Helena and 
Livingstone Company at Helena, under the auspices of the Northern 
Pacific railroad. Each of these concerns is reputed to represent a cash 
capital investment of $600,000, and both have secured low rates of freight 
on bullion, $6 instead of $18 charged thus far, and cheap coke, $7 as 
against $16 hitherto. Tbe Montana Smelting Company at Great Falls 
is now building 6 large blast furnaces and 20 reverberatory roasting 
furnaces, the ores to be treated being almost exclusively sulphurets. 
The stimulus thus given to mining operations throughout Montana and 



110 MINERAL RESOURCES. 

parts of Idaho through a good market for ores, and the increased ship
ping facilities growing out of the extension of the railroad systems of 
the section affected, are likely to lead to a marked increase in the output 
of lead in that quarter. Among others the Castle Mountain district, 50 
miles north of Livingstone, is looked forward to as a source of supply, 
and the Barker district is expected to furnish considerable ore. 

Arizona.-What little lead ore is mined goes chiefly to smelters out
side of the Territory. Some interest has attached to rumors of· large 
bodies of lead ore in the Cataract Creek district, which have been ex
amined with a view to providing railroad facilities. 

New Mexico.-The total lead product of this Territory reached over 
8,000 tons, largely derived from Mexican ores. The Rio Grande and 
Graphic smelters at Socorro turned out together 7,325 tons, in spite of 
the fact that the principal source of supply of lead ore of the for
mer, the Kelly mine, was at one time regarded as exhausted, the lower 
levels having entered undecomposed sulphurets. The subsequent dis
covery by a lessee of a new ore body has, however, restored it to its old 
rank. N 9 striking developments promising a sudden increase in the 
quantity of lead ore mined have been made during 1887. 

Dakota.-A small quantity of metal has been produced in Dakota, 
the leading concern being the Iron Hill Mining Company, of Lawrence 
county, which, with a new smelting plant, turned out 966 tons of base 
bullion during the second half of 1887. At Galena the Galena Mining 
and Smelting Company produced 155 tons of base bullion, so that, 
in round figures, the lead . product of the Territory . may be placed at 
1,000 tons. In both places the ore does not appear to be abundant, the 
cost of coke is high, and freights to refinery and refining charges are 
heavy items, so that the prospects of any considerable increase are not 
bright. 

Missouri and Kansas.-Production has been increased during 1887, 
both southwest Missouri and the Bonne Terre district increasing the 
output, while Mine la Motte has added its usual quota. In southwest 
Missouri two works are now running at Aurora-the Aurora Mining 
and Smelting Company and the Dwight Smelting Company, the latter 
having started March 1, 1887. These, with the Joplin, Picker, Granby 
and Kansas works, produced 8,687 tons. At Bonne Terre the Saint 
Joseph Lead Company is turning out lead at the rate of 13,500 tons a 
year, while the new Doe Run plant is running at the rate of about3,500 
tons a year. It is probable, therefore, that 1888 will witness an increase 
in the product .of this section of the country. 

IMPORTS. 

Since the temporary shortage in the supply of domestic lead early in 
1887, the imports have again assumed significance. The following 
tables give in detail the quantities of ore and dross, pigs and bars, 
sheets, pipe and shot, and other manufactures not specified£ imported 
~i:nce 1867: 
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Lead imported and entered for consurnption in the United States, 1867 to 1887 inclusive. 

Ore and dross. Pigs and bars. Sheets, pipe, Shot. and shot. Not 
Fiscal other- Total years 

~ ~ g ;2 wise value. ending 

I 
SE!d.~-June 30:.__ ~ Q) a5 a5 ~ aS 

p ~ E ~ 

~ i::l ell 
~ 

o:$ o:$ ell 
~ p p ell p i::l 

CY p. CY p. CY p. CY p. 
------- I -------

Pounds. Pounds. Pounds. Pounds. 
1867 .••• 611 $25 65,322,923 $2,812,668 185,825 $9,560 ····-·-· . ........ $6,222 $2,828,475 
1868 ... . 6,945 239 63,254,677 2, 668,915 142,137 7, 229 .............. . ........ 6, 604 2, 682,987 
1869 .... ............ ......... 87, 86~,471 3,653. 481 307,424 15,531 . ........... ............ 18,885 3, 687,897 
1870.--- 5,973 176 85,895,724 3, 530,837 141,681 6, 879 .............. ............ 10, 44<! 3, 548,336 
1871.--- 316 10 91,496,715 3, 721,096 86,712 4, 209 ............ . ......... 8, 730 3, 734,045 
1872 ..•. 32,331 1,425 73,086,657 2, 929,623 15, 518 859 --- -- -· . ........ 20,191 2, 952,098 
1873 .. -- ............ ........... 72,423,641 3,233, on 105 12 420 $50 21, 503 3, 254,576 
1874.--- ····· --· ......... 46,205,154 2, 231,817 b ........... ------- 30,219 1,349 36,484 2, 269,650 
1875.--- 13,206 320 32,770,712 1, 559, 017 ............ ............ 58 4 25,774 1,585,115 
1876 .. -- .... ....... ............ 14,329,366 682,132 . ............. . ............ 20,007 1, 204 27, 106 710,442 
1877---- 1, 000 20 14,583,845 671,482 ............ ............ 16, 502 1, 242 1, 041 673,785 
1878.--- ............ ........... 6, 717,052 294,233 . ............... ............ 15, 829 963 113 295,309 
1879.--- ............... .. ........... 1, 216,500 42,983 ............. . .......... 3, 748 209 930 44,122 
1880 .... -- -··-- · .......... 6, 723,706 246,015 . .............. ............. 1, 120 54 371 246,440 
1881.--- 5,981 97 4, 322,068 159,129 ............... ..... ........ 900 65 1, 443 160,734 
1882.--- 21,698 500 6, 079,304 202,603 . .. .. . ~ ........ ............. 1,469 99 2, 449 205, 651 
1883.--- 600 17 4, 037,867 130, 108 .................... ............... 1, 510 79 8, 030 138, 234 
188! ..•. 419 13 3, 072,738 85,395 15, 040 630 ................ ............. 1,992 88,030 
1885 .. -- 4,218 57 5, 862,474 143, 103 971,951 22, 217 ................. ------ 1, 372 166,749 
1886 .. -- ....... 11,005,083 294,856 24,087 1, 023 --.. ~ -..... ::::::1 1, 698 297, 577 
1887 ..•. 814,142 20,605 11,148,211 323,256 19,260 950 360 345,171 

Old and scrap lead imported and entm·ed for consumption in the United States, 1867 to 1887, 
inclusive. 

Fiscal years end-
ing June 30- Quantity. Value. Fiscal years end-

iug June 30- Quantity. Value. 

Pounds. Pounds. 
1867 .••••• ··------ 1, 255,233 $53,202 1878-- •.. -.- -- •••. - 106,342 $3,756 
1868 .•••.•.•• . ---· 2, 465,575 101,586 1879 ..•..• --------- 42,283 1,153 
1869-- •• -•••••. - •. 2, 983,272 123, 068 1880 .•••.•.....••.. 213, 063 5,262 
1870 ..•••. --·----- 3, 756,785 150,379 1881. ••• -••••• - - -- - 123,018 2, 729 
1871. - ••. --- ••• --- 2, 289,688 94,467 1882 .•••••..••. -·· 220,702 5, 949 
1872 .•••.••. -··--- 4,257, 778 171,324 1883 .••..•.•.•.•.. 1, 094, 133 :n,724 
1873: ". - - - - . --- - - - 3, 545,098 151,756 1884 .....•.•...••.. 160,356 4, 830 
1874 ..••.•••.••••• 395, 516 13,897 1885 .•••••. -·-- --·- 4, 866 106 
1875 .•••.•..•..•.. 382, 150 13,964 1886 ...... --------- 17,943 666 
1876 .••. -· •••. -·-- 265,860 9,534 1887 .•••..•••• --··- 35, OHl 1,452 
1877. ···-- -.- ·--··- 249,645 8, 383 

Lead and tnanufactures of lead, of domestio prodnction, expm·ted ft·om the United States. 

Fiscal years ending 
September 30 until 
1842, and .Tlme 30 
since. 

Manufactures of-

Load. Pewter 
and lead. 

Bars, shot, etc. 

Quantity. Value. Value. Quantity. Value. 

Total 
value. 

------------------ ------------1-----1 

1790- •• ---------------
1803 (barrels) ...... .. 
1804 ..••.•.••••••••••. 
1805 .•••••.•••••.•.... 
1808 .••.••••••••.•.... 
1809 .••••• - ••• - •••••• -
1810 •• --.: ••••••• -----
1811 .•.•••.••••• ·····-
1812 ••.••••••••• ··-·--
1813 .••••••••••..••... , 
1814 .••••••••••••••••• 

Pounds. 
13,440 

900 
19,804 

8, 000 
40,583 

126,537 
172,323 

65,497 
74, 875 

276,940 
43, 600 

Pounds. 
$810 --- •• ----- ------ . - -- - •• - .. ---- $810 
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Lead attd manufactures of lead, of domestic production, etc.-Continued. 

Manufactures of-

Fiscal years ending 1-------- ..,----- 1 
September 30 until Pewter 
1842, and .rune 30 Lead. and lead. 

Bars, shot, etc. 

since. 1----·--,----1----1 ------,-----1 

Quantity. Value. Value. Quantity. Value. 

Pounds. Pounds. 

· Total 
value. 

1815.................. 40,24!) ............................... .................. . 
1816............ ...... 35,844 
1817...... •••• •• .... . . 111,034 
1818...... •.•••• .••.•. 281,168 
1819.................. 94,362 
1820 ... - - - .• - ... - .... 0 25, 699 
1821. . • .. • .. • • • • . .. .. . 56, 192 
1822 ..... - ..•••••••• 0 66, 316 
1823 .................. 51,549 
1824 ............... -.. 18,604 
1825.................. 189, 930 
1826.................. 47,337 
1827.- ••.•. - ... --.. . • . 50, 160 
1828 0 . - .. - •.••..••..• 0 76, 882 
1829 ....... -- .. --..... 179, 952 
1830 ............... -.. 128,417 
1831. ........ -- ... -- .. 152, 578 
1832 ... ---- ........ -- 0 72, 439 
1833 .......... --.. .. .. 119, 407 
1834...... . .. • .. . • .. • . 13, 480 
1835 0 - •. - • -- .. - .. . . • .. 50, 418 
1836 ............... - • • 34, 600 
1837 ..... -- ....... --. 297, 488 
1838 .................. 375,231 
1839 0 . • . • • • • . • • • • • • • • . 81, 377 
1840 ......... -- ... -- .. 882, 620 
1841.............. .... 2, 177,164 
1842 .•........•• -. . . • . 14, 552, 357 
1843 (nine months)... 15, 366, 918 
1844 .. -- .. 0 .. .. . .. .. . . 18. 420, 407 
1845 .................. 10,188,024-
1846. - ...•••.•....... 0 :'..6, 823, 766 
1847 ...... ...... ...... 3, 326,028 
1848 0 ..•••.••...•...• 0 1, 994, 704 
1849.... .. .. .. .. . .. • .. 680, 249 
1850 .•• 0 ...•.. 0 .• 0 .• - 261, 123 
1851..-0 ...... 0 .. 0.-. 0 ...... 0 .... . 

$9,993 
22,493 
7, 549 
1, 799 
3,512 
4, 244 
3, 098 
1, 356 

12, 697 
3, 347 
3, 761 
4,184 
8, 417 
4, 831 
7,068 
4,483 
5, 685 

805 
2, 741 
2, 218 

17, 015 
21,747 

6, 003 
39, 687 
96,748 

523,428 
492,765 
595,238 
342,646 
614,518 
124,981 
84,278 
30,198 
12,797 

1852 ........................ ............ . .. . 
1853 .............................. ......... . 
1854 ....................................... . 
1855 ................................. · ...... . 
1856 .................. . .......... .. ........ . 
1857 ....................................... . 
1858 ...................................... .. 
1859 ....................................... . 
1860 ............... -- ... -- ................ .. 
1861. ............................. 0 ........ . 
1862 ........ . .............................. . 
1863 ....................................... . 
1864 ....................................... . 
1865 ..................................... .. 
1866 . ...................................... . 
1867 ....................................... . 
1868 ....................................... . 
1869 ....................................... . 

0 

.. $i; 826 ° : ~:: :::: : ~ :::::: : : : : 

6,183 ................... . 
5, 545 ................... . 
5,185 .................. .. 
4,172 .................. .. 
6,422 .................. .. 

983 ........ .. ........ .. 
2, 010 . ·•···••·· .•.•••..•. 
2, 224 ................... . 

433 .................. .. 
4,777 .................. .. 
3,132 0 ••..•.... -· .....•.• 
6, 461 ..•....•............ 

12,637 ..•..• .••. 0 .•....... 
15, 296 .••..............••. 
20,546 ................. .. 
16,789 . . •..•.••..•...• 0 -· . 

7,121 .......... ·--·-· ... 
10,018 ...•••..•....•.. 0 .. 0 
14,404 .•....••.. 0 ···-···· 0 
10,278 ................... . 
13,694 ................. .. 

7, 739 ...•.•........••.... 
13,196 0 ......••. 0 ........ . 
22,682 ...••• 0 .. . 0 ..... 0--
16, 426 229, 448 $11, 774 
18, 469 747, 930 32, 725 
14, 064 100, 778 5, 540 
16,478 404, 247 26, 874 

5, 233 165, 533 14, 298 
5, 628 310, 029 27, ()12 
4, 818 870, 544 58, 624 

27, 327 900, 607 48, 119 
28, 782 313, 988 28, 575 
56, 081 903, 468 50, 446 
30, 534 109, 023 6, 241 
28, 832 79, 231 7, 334 
30, 609 237, 239 22, 634 
30, 411 223, 752 18, 718 
29, 271 852, 895 132, 666 
44, 483 25, 278 2, 323 
27, 559 99, 15!! 5, 300 
37, 111 438, 040 34, 218 
17,249 ................ 0 ·- . 

1870...... .. • .. • .. .. .. .. • .. • .. • . . . 28, 315 ... 0 0 .... 0 0 ........ 0 0 ........ . 
1871...... . .. .. • .. .. .. . . .. .. .. . . .. 79, 880 . . • . . .. • .. .. ....... 0 0 .. 0 ..... . 
1872.................. ............ 48,132 ................... .. ........ . 
1873............ .... .. .. .. .. .. .. .. 13, 392 .. 00 ........... 00 ........ 00 .. 

1874 ............................. 0 302,044 ............................. . 
1875...... ............ . ... .... .. .. 429, 309 00 ........ 00 00 .............. .. 

1876.................. ............ 102,726 0 .................. . ......... . 
1877.................. ............ 49,835 .................... . ........ . 
1878 . ... . .. • . • .. .. .. .. .. ---- • .. • .. 314, 904- .. -- ..... 0 ...... 0 . . .. ...... .. 
1879 ....................... -- ...• 0 280, 771 0 ... ..... 0 0 ..... 0 .. 0 0 ..... 0 .. 0 
1880 ........... 0 .• --.. . • .. . • .. . • • 49, 899 0 ................... 0 ..... 0 .. . 
1881. ........ -- ................ --. 39, 710 0 ....•.•• 0 ......... 0 0 ....... .. 
1882. . .. . • .. . • .. .. .. .. .. .. .. .. • .. . 17R, 779 . . . .. .. .. . .. . . . . . . . .. ....... . 
1883 ..• 0. . • . . • • • . • • • • • . • • . • • • . . . . . 43, 108 0 . . . . • • • • . . ..•...•• 0 ..•...•... 
1884 . ............................ 0 135, 156 . ..... --.. . .. • .. . . . . . ........ 0 
1885 . ... 0 ........................ 0 123, 466 0 . .. . .. • .. .. ................ .. 
1886 . .... -- .............. 0. • .. .. • . 114, 098 ...... 0 .• 0 0 . . . . .. . . . .. ...... .. 
1887.................. ............ 141,154 ............................ .. 

$9,993 
22,493 

7, 549 
1, 799 
3, 512 
4, 244 
3, 098 
1,136 

12,697 
5,167 
9, 944 
9, 729 

13,602 
9,003 

13,490 
5,466 
7,695 
3, 029 
3,174 
6, 995 

20,147 
28,208 
18,640 
54,983 

117,294 
540,217 
499,886 
605,256 
357, 050 
624,796 
138, 675 

92, 017 
43,394 
35,479 
28, 200 
51,194 
19,604 
43,352 
19,531 
33,140 
63,442 
75. 446 
57,357 

106, 527 
36,775 
36,166 
53,243 
49, 129 

161,937 
46,806 
32,859 
71,329 
17,249 
28,315 
79,880 
48,132 
13,392 

302,044 
429,309 
102,726 
49,835 

314,904 
280,771 
49,899 
39,710 

0 178,779 
43,108 

135,156 
123,466 
114, 098 
141,154 



ZINC. 
BY C. KIRCHHOFF, JR. 

In the year 1887 the zinc works of the United States reached an out
put not hitherto attained. On the whole the year was uneventful, the 
price of the metal remaining nearly stationary until the closing months. 
The heavy demand for iron and steel aided spelter producers, since it 
led to a large consumption by galvanizers. The brass trade waR very 

. active until the rapid speculative ad vance in copper caused a shrinkage 
in buying by consumers, which was not without its influence on the 
quantity of spelter melted. 

PRODUCTION. 

Official returns from every producer of spe1ter in the United States 
in 1887, with the exception of one, whose agent furnished a close esti
mate, shows the following total as compared with previous years : 

Production of spelter in the United States. 

Years. 

1873 ...... ·----- ·-- ..................... . ..... . 
1875 ............... -- -·· · .............. . ...... . 
1880 (census year ending May 31) .•.•.•..••. __ .. 
1882.--- .. -.... - ... -.. - - . • . -- .• -----. - .• . -- .. - .. 
1883 .. - •• - -.... - -... - .. -- . .. -- .. -- ........... -- . 
188<t . ...... - ... ---- ..... - ............. - ........ . 
1885 ........................................... . 
1886 . .... - ... -........... - ........ - .... - ..... - .. 
1887 .............. --.- ...... -- ..... -- ....... -- .. 

Short tons. 

7, 343 
15,833 
23,239 
33,765 
36,872 
38, 54! 
40,688 
42,6H 
50,340 

Grouped by States, the product ·has been as follows: 

Production of spelter in the United States, 1882 to 1887, inclusive,_ by States. 

States. 1882. 1883. 1884. 1885. 1886. ~~~ \ 
----

Short / Short Short Short Short Short 
tons. tons. tons. tons. tons. tons. 

illinois .................... 18,201 16,792 17,594 19,427 21,077 22,279 
Kacsas .................... 7, 366 9, 010 7, 859 8,502 8,932 11,955 
Missouri. .................. 2, 500 5, 730 5, 230 4,677 5, 870 8,660 
Eastern and southern States 5, 698 5, 340 7,861 8, 082 6, 762 7,446 

------
42, 641 l 50, 340 Total .................. as, 765 36, 872 38, 544 40,688 

U3 
9164 MIN-8 
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The number of active works was nineteen, controlled by seventeen 
companies, there being three establishments in Illinois, five in Kansas, 
six in Missouri, three in New Jersey and Pennsylvania, and two in the 
South. In Illinois the two principal works, by far the largest in the 
country, the Matthiessen and Hegeler Zinc Company, at La Salle, and the 
Illinois Zinc Company, at Peru, produced practically the same amount 
as in 1886. Tne third, Otto F. Meister & Co., the Collinsville Zinc 
Works, at Collinsville, enlarged their plant during 1887, running' 872 
retorts during the last three months, as compared with 616 previously. 
In Kansas, the increased output was distributed among a number of the 
plants, several contributing a larger output. New zinc works have 
been completed during 1888 at Scammon ville, and a plant is being built 
at Girard. It is reported also that a third plant is contemplated, to be 
put up at Columbus, Kansas. In Missouri the new works of Robert Lan· 
yon & Co., who have been producers at Pittsburgh, Kansas, for anum
ber of years, erected by them at Nevada, were put in operation on De
cember 20, thus contributing a small quantity even to the 1887 total. 
The older Missouri works, notably the G1endale Zinc Company, which 
is running two plants, increased their production. On the whole, there
fore, the output of zinc is increasing considerably in the West, and early 
in 1888, even the Far West contributed its first metal, the Denver Zinc 
Company, under the management of Mr. H. C. Rudge, having made its 
!irst slab in January; the plant has a capacity of 1,200 tons per annum·, 
being dependent chiefiy, if not exclusively, upon blende from silver-lead 
mines as raw material. In the East the product bas remained moder
ate, and no special changes have taken place, the Lehigh Zinc and Iron 
Company, at Bethlehem, remaining the largest producer. In the South 
the Bertha Zinc Company, at Pulaski, Virginia, has increased largely, 
six new furnaces having been put up during 1887, which carry the ca
pacity to 3,000 tons annually. Since the beginning of the year it has 
been determined to add ten furnaces more, which are to double theca· 
pacity of the plant. The Edes, Mixter & Hmt1d Zinc Company, of 
Knoxville, Tennessee, has also decided to carry out plans of enlarge. 
ment. Everything points, therefore, to a considerably increased pro
duction of spelter, although the full effect of the additions to old works, 
and the establishment of new ~oncerns is not likely tQ b~ f~lt until the 
§e~nq 4~1f of 1888, · 
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IMPORTS AND EXPORTS. 

Zino imported and entered for consumption in the United States, 1867 to 1887, inclu.aive. 

Blocks or pigs. Sheets. 
Value of I Fiscal years ending manufact- Total 

. June 30- value • 
Quantity. Value. Quantity. Value. ures. 

----------
Pounds. Pounds. 

1867 .............. 5, 752,611 $256,366 5,142, 417 $311,767 $1,835 $569,968 
1868 .............. 9, 327,968 417,'273 3, 557,448 203,883 1, 623 622,779 
1869 .............. 13, 211,575 590,332 8, 306,723 478,646 2, 083 1, 071,061 
1870 .............. 9, 221,121 415,497 9, 542,687 509,860 21,696 947,053 
1871 .............. 11,159,040 508,355 7, 646,821 409,243 26,366 943,964 
1872 .............. 11, H02, 247 522,524 10, 704,944 593,885 58,668 1, 175,077 
1873 .............. 6, 83S, 897 331,399 ll, 122, 143 715,706 56, 813 1, 103,918 
1874 .............. 3, 593,570 203,479 6, 016, 835 424,504- 48,304 676,287 
1875 .............. 2, 034,252 101, 766 7, 320,713 444,539 26,330 572,635 
1876 .............. 947,322 56,082 4, 611,360 298,308 18,427 372,817 
1877 .............. 1, 266,894 63,250 1, 341, 3H3 81,815 2,496 147,561 
1878 .............. 1, 270, ,184 57,753 1, 255,620 69,381 4, 892 132,026 
1879 .............. 1, 419,791 53,294 1, 111,225 53,050 '·"'I 109,718 
1880 ............. 8, 092,620 371,920 4, 069,310 210,230 3, 571 585,721 
1881. ............. 2, 859,2161 125,457 2, 727,324 129,158 7, 603 262,218 
1882 .............. 18,408,391 736,964 4, 413,042 207,032 4, 940 948,936 
1883 .............. 17,067,211 655,503 3, 309,239 141, 823 5, 6061 802,932 
1884 .............. 5, 869,738 208,852 952,253 36,120 4, 795 249,767 

I 
1885 .............. 3, 515,840 113,268 1, 839,860 64,781 2, 054 180,103 
1886 .............. 3, 616,4621 115,813 1, 037,951 I 38,359 10. 650 I 164,822 
1887 .............. 7,432, 490 240,5351 757,245 26,668 8,116 275,319 

Exports of zinc and zinc ore of domestic production, 1864 to 1887, inclusive. 

Ore or oxide. Plates, sheets, pigs, 

Fiscal years ending 
or bars. Value of Total manufact-June 30- ures. value. 

Quantity. Value. Quantity. Value. 

-----------------

Owt. Pounds. 
1864 .............. 14,810 $116,431 95,738 $12,269 ................ $128,700 
1865 .............. 99,371 114,149 184,183 22,740 ....................... 136,889 
1866 .............. 4,485 25, 091 140,798 13,290 ....................... 38,381 
1867 .............. 3, 676 32,0!1 312,227 30,587 ..................... 62,628 
1868 .............. 8, 344 74,706 1, 022,699 68,214 ..................... 142,920 
1869 .............. .................. 65,411 . ....................... ................... .................... 65,411 
1870 ...... ·••·•••· 15,286 81,187 110,157 10,672 .................... 92,159 
1871. ............. 9, 621 48,292 76,380 7, 823 ........ -- ...... 56,115 
1872 .............. 3, 686 20,880 62,919 5, 726 ...................... 26,606 
1873 .............. 234 2, 304 73,953 4, 656 ..................... 6, 960 
1874 .............. 2, 550 20,037 43,566 3, 612 ....... -......... ~ 23,649 
1875 .............. 3, 083 20,659 38,090 4, 245 . $1,000 25,904 
1876 .............. 10, 178 66,259 134,542 11,651 4,333 82,243 
1877 ...... ····-··· 6,428 34,468 1, 419, 922 115,122 1,118 150,708 
1878 .............. 16,050 83,831 2, 545,320 216, 580 567 300,978 
1879 .............. 10,660 40,399 2,132, 949 170,654 ................. 211,053 
1880 .............. 13,024 42,036 1, 368,302 119,264 ................... I 161, 300 
1881. ............. 11,390 16,405 1, 491,786 132,805 168 149,378 
1882 .............. 10,904 13,736 1, 489,552 124,638 ................... 138,374 
1883 .............. 3, 045 11,509 852,33:3 70,981 734 83,224 
1884 .............. .. ""I 16,685 126,043 9, 576 4, 666 30,927 
1885 .............. 6, 840 22,824 101,685 ' 7, 270 4, 991 35,085 
1886 .............. 8, 740 24,951 770,558 64,410 12,749 102,110 
1887 .............. 1, 209 44,152 363,199 25,403 18,554 88,109 

Imports of zinc oxide in 1885, 1886, and 1887. 

I 
Fiscal years ending June 30- I Dry. 1-I_n_on_· ·_ 

Pounds. Pounds. 

1

1885 ............................ ···--·j 2, 233, 1281 98, 56ft 
1886 ..... -............................ 2, 670, 019 106, 042 
1887 .. __ , __ ............................ 2, 763, 642 82, 486 

-.,...,-....;_ ....... ..,.,...,.....-........ 
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PRICES OF ZINC. 

The following table summarizes the prices of spelter since 1875: 

Prices of common western spelter in New York City, 1875 to 1887 inclusive. 

[Cents per pound. Figures in parentheses are combination prices.] 

January. I February . March. April. May. June. 

Years. 

----1-- --- --------------· ------

1875 ... .. 6.75 
1876 ..•.. (7. 60) 
1877.... . 6. 50 
1878 ..... 5. 75 
1879 . .•. . 4. 50 
1880 ..•. . 6. 50 
1881. .... 5. 25 
1882 ..... 6. 00 
1883 ... .. 4. 62 
1884.... . 4. 37 
1885 ..... 4. 50 
1886 ..... 4. 50 
1887 ..... 4. 60 

6. 37 6. 67 6. 25 6. 50 6. 20 
7. 40 (7. 75) 7. 50 (7. 75) 7. 62 
6. 25 6. 62 6. 50 6. 50 6. 37 
5. 50 5. 62 5. 25 5. 62 5. 25 
4. 25 4. 62 4. 40 4. 62 4. 37 
5. 87 6. 75 6. 37 6. 75 6. 50 
4. 87 5. 25 5. 12 5. 00 4. 87 
5. 75 5. 75 5. 62 5. 62 5. 37 
4. 50 4. 62 4. 50 4. 75 4. 62 
4. 20 4. 40 4. 25 4. 60 4. 40 
4. 12 1 4. 30 4. 25 4. 30 4.12 
4. 30 4. 55 1 4. 30 4. 60 1 4. 50 
4. 50 4. 60 4. 40 I 4. 60 4. 40 

(7. 00) 
(8. 00) 
6. 37 
5. 25 
4. 75 
6.50 
5.12 
5. 50 
4. 75 
4. 65 
4.30 
4. 60 
4. 65 

6. 50 
7. 60 
6. 25 
5. 00 
4. 25 
6. 12 
4. 75 
5. 25 
4. 60 
4. 50 
4.12 
4. 50 
4. 45 

(7. 25) 7.1!\ (7. 25) 
(8. 00) 7. 75 (8. 00) 
6. 25 6. 00 6. 12 
5. 00 4. 62 4. 62 
4. 50 4. 25 4. 37 
6. 00 5. 62 5. 50 
5. 00 5. 87 5. 00 
5. 62 5. 25 5. 37 
4. 75 4. 50 4. 62 
4. 60 4. 45 4. 60 
4. 25 4. 10 4. 10 
4. 60 4. 40 4. 40 
4. 65 4. 45 4. 65 

7.15 
7. 25 
5. 87 
4. 25 
4.12 
5.12 
4. 75 
5. 25 
4. 37 
4.45 
4. 00 
4.35 
4.50 

July. August. September. October. November. December. 

Years. 

1875 .... . 17. 35) 7. 25 (7. 25) 
1876.... . 7. 25 7.12 7. 25 
1877 .. .. . 5. 87 5. 62 5. 90 
1878 . .. .. 4. 75 4. 50 4. 87 
1879 ..... 4. 75 4. 37 5. 62 
1880 . . . . 5. 00 4. 87 5. 25 
1881..... 5. 00 4. 75 5. 12 
1882.. . . . 5. 37 5. 12 5. 50 
1883.. . . . 4. 50 4. 30 4. 40 
18~4. .. . 4. 55 4. 45 4. 62 
1885.... . 4. 40 4. 10 14. 60 
1886.. . .. 4. 40 4. 30 4. 40 
1887..... 4. 50 4. 50 4. 60 

I I I 

7. 10 (7. 25) 7. 10 (7. 40) 7. 15 (7. 40) 7.15 (7. 40) 
1. oo 1. 12 6. 8o 6. 75 6. 62 1 6. 62 6. 37 6. 5o 
5. 80 5. 87 5. 75 5. 90 5. 70 i 5. 87 5. 62 5. 75 
4, 50 4, 87 4, 75 4, 82 4, 50 I 4, 75 4, 50 4, 37 
4. 80 6. 00 5. 62 G. 37 6. 00 6. 25 5. 87 6. 25 
4. 87 5. 12 4. 75 1 5. 00 4. 87 I 4. 90 4. 65 4.· 75 
5. 00 5. 25 5. 00 5. 37 5. 25 1 5. 87 5. 50 6. 00 
5. 12 5. 37 5. 12 5. 37 5.12 5.12 4. 87 4. 87 
4. RO 4. 50 4. 40 4. 45 4. 35 4. 40 4. 37 4. 37 
4. 52 4. 62 4. 50 1 4.55 4. 40 I 4. 40 4. 30 4. 25 
4, 40 4. 62 4, 50 4, 62 4, 50 I 4, 60 4, 45 4, 60 
LW ~~ ~~ LW ~~ ' LW L~ LW 
L~ LH ~OO j LH LW ,· L~ L~ ~~ 

I I I I I I 

7.15 
6. 37 
5. 50 
4.25 
6. 00 
4. 65 
5.87 
4. 50 
4. 35 
4. 00 
4.4a 
4. 35 
5. 00 

For the first ten months of the year 1887 the extreme range of prices 
of spelter was only between 4.40 and 4.60 cents per pound, and it was 
not until the close of November that an advancing tendency developed, 
which gained ground rapidly in December. It was largely due to the 
speculative tendencies in all metals, which were the features of the end 
of the year on both sides of the Atlantic, aided by reports of heavy 
speculative· buying of spelter in the West. On the whole matters have 
been shaping unfavorably during 1888. The demand in the two great in
dustries of which the spelter business is an accessory, the iron and the 
brass trades, has been lighter in 18887 while the supply of the metal is 
increasing. 
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Messrs. Henry Merton & Co., of London, have compiled the following 
statement of the product of spelter in the world for a series of years: 

Merton's estimate of the wm·ld's p1·oduction of zinc. 

~~--co_u_n_tr_ie_s. ___ ,_1_88_7_. 1 '886· ~-=- 1 188<. ~ -~~ 1880. 

Rhine district and Bel- fa~~ / f'o~~~ fo:!f! fa~!. fa:~ fa:: · fa~~~ ~g::f. 
gium ....••...•....•.. 130, 99.5 129, 020 129, 754 130, 522 123, 891 !.19, 193 1 110, 989 98, 830 

Silesia ·'.... ... • • . . . . . . . 81, 375 81, 630 79, 623 76, 116 70, 405 68,811 66, 497 64, 459 
Great Britain........... 19, 319 20, 730 23, 099 29, 259 28, 661 25, 581 24, 419 (a)22, 000 
France and Spain....... 16,028 15,305 14,847 15,341 14,671 18,075 (a)18, 358 15,000 
Poland.................. 3, 580 4,145 5, 019 4, 164 3, 733 4, 400 (a) 4, 000 (a) 4, 000 
Australia -·............ 3, 566 3, 760 3, 890 4, 470 4, 672 5, 094 4, 270 (a) 2, 520 

'.rotal, Europe ....... 254, 863 254, 590 256, 232 259, 872 246, 033 241, 154 228, 533 206, 809 
Total, United States. l 44, 947 38, 072 

1 

36, 339 34, 414 32, 921 30, 148 (a)30, 000 20. 749 

Grand totaL ........ 299, 810 29~, 662 292, 571 294, 286 278, 9!14 271,'3021258, 533 227, 558 

a Estimated. 

The figures published by this office for the wages and prices for ore In 
the Upper Silesia district, Germany, having been frequently quoted, the 
following data are given for 1887, from official reports: The product of 
34 mines in Upper Silesia, the great zinc district of Germany, was 
49,079 metric tons of calamine, 193,826 tons of blende, 28,580 tons of 
lead ore, and 2,930 tons of iron pyrites, having an aggregate value of 
8,081,448 marks. Owing to the improvement in price of the metal 
the value of the calamine rose from 3.29 marks, or from 79 cents per 
metric ton in 1886 to 5.51 marks, or $1.32, while blende advanced from 
11.43 marks, or $2.74, to 14.66 marks, equivalent to $3.52. In the mines 
7,423 men and 2,672 women received aggregate wages in 1887 of 
4,196, 730 marks, the average annual earnings of men being 505.45 
marks or $121.31; of boys under sixteen years of age, 214.11 marks, or 
$51.38, while the average annual earnings of the women were 201.58 
marks, or $48.39. 

Twenty-two zinc works, producing 82,640 tons of spelter, 7.321 tons 
of cadmium, and 827 tons of lead, employed 4,513 men and 1,592 
women, to whom wages aggregating 3,429,704 marks were paid. The 
average annual wages of men over sixteen years of age amounted to 
677.45 marks, equivalent. to $162.59; to boys, 237.76 marks, or $57.06; 
and to women 264.16 marks, or $63.40. The production of sheet zinc 
was 29,141 metric tons. 



QUICKSILVER. 

Production.-Under the stimulus of greater activity in gold mining 
and consequenqy better prices, the production of quicksilver in the 
United States increased from 29,981 :flasks in 1886 to 33,825 flasks (or 
over 2,607,613 pounds) in 1887. This was all produced in California 
except, in the latter year, 65 flasks from Oregon. The average price 
increased from $35.35 per flask in 1886 to $42.25 in 1887, making the 
total value of the year's product $1,429,000. No statement of au out
put in 1887 has been received from Marysville, Utah. The increase 
noted above is the result of active mining in California, and it is not 
probable that the higher prices can notably increase the product of 
1888. In this connection Mr. J. B. Randol, by whom these statistics 
have been collected, states in the Engineering and Mining Journal: 
'"Stocks in first hands are unusually small; the demand is good and a, 

fair price is likely to be maintained. I am still of the opinion that the 
American mines can not increase their production even with the stim
ulus of an increased price, and for the year 1888 I look for a falling off 
in their yield." The following table shows the production of quick
silver in the United States from the discovery of gold in California to 
the close of 1887 : 
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Prod'Uction of quicksilver in the United States to the close of 1887. 
----~--~------------~----~------------c----~ 

Years. 
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.Flaiks. Flask8. Flasks. Flasks. Flasks. Flasks. Flasks. Flasks. Fl'ks. Flasks. Fl'ks. Fl'ks. Fl'ks. Fl'ks. Fl'k6. Fl'ks. Fl'ks. Flasks. Flasks. I Flasks. 
1850.... 7, 723 ) .o ~ 0 . . . . . . . . . . . . . . .. ) il.S c .. . .. .. . . . .. . . .. .. . . . .. . . .. .. . 'E •o g; .. • . .. • • . . • • . . • • • • .. • • . .. .. • . • . . • . . . . .. .. • . ) ~ c,;, • • • .. • .. 7, 723 ~:51. ... Zl, 779 I~~""' r ................ I ]"1;1 1 .............................. 1 8~-~ r ........................................... I ~,g r ..... ... 27,779 

18~~: ::: ~:~~ s~ ~~ :::::::: :::::::: 1-g.g :::::::: :::::::: :::::::: :·::::: I ~s ~ I :::::: :::::: :::::: ::::::: :::::: :::::: :::::: I 3 ~ I --~·-~~~- ~g: gg~ 
1854 .... 30,004 I oo"i:l~~.s j ........ ........ ~<:l 

1

.... .... ........ ........ ...... =G)'S ........................................... 
1

-g s ........ 30,004 

t!~:::: ~!J~! ~ ~~; :::::::: :::::::: I~~ :::::::: :::::::: :::::::: :::::: I ~-~j :::::: :~::: :::::: ::::::: :::::: :::::: :::::: !~ I .. ~:-~~!. ~~:5 
1858.... "· 761 f e 1 .;r~ . ... . . .. ........ ~-::~ I . . . .. . . . . . . . . ... . . . . ... . ... . . . te ~S.g I ........................................... I ~;;.!I I ~ "'' .,, ooo 
1859.... 1, 294 I""' .., 1 p. 1 .. ...... ........ s~ . 1 ..... .. • ........ .... .. .. ... • .. ~ = o ........................................... 

1 
.... ~ I n, 706 1s, ooo 

~!it::: ~i:i* i~1] l ::::~~: ::::::::1'-~§J 1 :::::::: :::::::: :::::::: :::::: !).~ :::::: :::::: :::::: ::::::: :::::: :::::: :::::: ~i j ::~~ !g:~~~ 
1863. . . . 32, 803 J .g ~ ·; :g I 852 .. .. .. .. ~ ~ ~ g; I .. .. .. .. .. . . . . . . .. .. .. .. .. .. .. f ·g, 015 . .. .. . . .. .. .. .. .. .. . .. . . . . . .. • .. .. .. .. . .. . .. } .s ~ 6, 876 40, 589 
1864 .... 42,489 E:,::C ::s 1,914 ........ 1 s.~ o ........ 8oo ............. I ::;.:g ........................................... 

1 

~'<fl ~ 2,286 47,4oo 
1865 .... 47,194 P-1 ..... O'T;l 3, 545 ........ I = ~-~ .............................. I 'i-c<:l ...... .... .. ...... ....... ...... ...... ...... S.f/5!:! 2, 261 53,000 
1866 . .. . 35, 1so 6, 525 2, 254 .. .. .. .. 

1

.s 15 ~ I . .. . .. .. .. .. .. .. .. . .. .. . .. .. .. 
1 

~ .s .s .. . .. . .. . .. . .. . .. . .. .. .. . .. .. .. .. .. .. .. . .. = ~·6 

1 

2, 621 41i, 550 
1867.... 24, 461 11, 493 7, 862 .. .. • .. . 1) 1e ~ .. .. • • .. . .. . .. .. .... .. .. .. .. .. "1;1 c:;s ~ • .. .. • .. .. .. .... .. .. .. .. • .. .. .. .. .. .. .. .. .. .s..., Ill 3, 184 .7, 000 
1868.... 25, 628 12, 18o 8, 686 .... • .. . .g s = .. . .. . .. 1, 122 .... ... . .... .. e .s-;; .. .. .. .... .. . .. .. . .... .. . . .. .. . .... .. .. . . .. 1) c<s 5 n2 47,728 
1869 .... 16,898 1o,31s 5,o18 ........ 8:::: s, ........ 1,s8o ........ ...... P<-:i;.;3 .......................................... .g"C!·~ ........ 33,811 
187o .... 14,423 9,888 4,546 ........ ~~~I ........ 1,220 ........ ...... ~~~ . ...... ...... ...... ....... ...... ...... ...... e.s ~ ........ 3o,o77 
1871.... 18, 568 8, 180 2, 128 .. .. .. . . ~ ~ ::s .. .. • .. . 1, 970 .. .. • .. . . . .. .. ~..., 0 ~ ,.. .. .. .. .. .. . .. .. • .. • .. .. .. .. .. • .. .. • .. .. .. ~ ce.,_. I 840 31, 686 
1872 .... 18,574 8,171 3,046 ........ i:~-g , ........ 1,830 ........ ...... ~ ~t8.S ...... ...... ...... ....... ...... ...... ...... ~»-§ o ........ 31,621 
1873 .... 11,042 7,735 3,294 ........ ~~ s. 340 1,955 ........ ...... ~~....-a ........................................... i:~ § l 3,276 27,642 
1874. ... 9, 084 6, 911 6, 678 573 ~ 1,122 1, 645 ........ 1, 743 00 .... .. ...... ...... .... .. • ...... ... ... ..... .. ~ ~:::: • .. • .. .. 27,756 
1875.... 13,648 8, 432 7, 513 5, 372 3, 342 . 3, 384 1, 940 ........ 1, 927 533 . ... .. .... .. ...... 412 .................. J ~ 3, 747 50,250 
1876.... 20, 549 7, 272 9, 183 8, 367 7, 381 4, 322 300 573 1, 683 1, 979 2, 358 2, 150 965 387 1, 570 1, 028 1, 436 976 2, 595 75,074 
1877.... 23, 996 6', 316 9, 399 10, 993 6, 241 5, 856 1, 060 2, 229 1, 463 1, 317 2, 575 1, 395 1, 516 505 735 1, 291 836 439 1, 234 79, 396 
1878 • .. 15, 852 5, 1!S 6, 686 9, 465 9, 072 4, 963 1, 075 3, 049 . .. . .. 1, 534 1, 679 1, 615 1, 640 1, 366 472 116 .. .. .. .. .. .. .. . 158 63, 880 
1879 .... 20, 514 4, 425 4, 516 9, 249 15,540 6, 333 1, 325 3, 605 1, 290 1, 919 779 1, 505 1,110 1, 455 ... .. . 18 .. . .. . .......... 101 !73, 684 
1880.-.. 23, 465 3, 209 2, 139 10, 706 6, 670 6, 442 275 4, 416 492 245 . .. .. . 166 422 1, 279 .. • .. . .. .. .. .. .. .. .. . .. • .. .. .. .. .. .. 59, 926 
1881. . . . 26, 060 2, 775 2, 194 1 11, 152 5, 228 6, 241 .. .. . .. . 5, 552 .. .. .. . . .. .. . .. .. . . .. . .. . .. .. . .. .. . . 1, 065 ... - . . 208 .. .. .. .. .. • .. . .. 376 60, 851 
1882... 28,070 1, 953 2,171 5, 014 1,138 5,179 ........ 6, 842 .................................... 2,124 ...... ...... ...... .......... 241 52,732 
1883.... 29, 000 1, 606 1, 894 2, 612 84 3, 869 ..... -.. 5, 890 .. .. .. .. .. . .. .. .. . .... .. . .. • .. . .. . .. 1, 669 .. .. .. .. .. .. .... .. .... .. .. .. 101 46,725 
1884. .. . 20, 000 1, 025 881 890 1, 179 3, 292 .. .. .. .. 4, 307 . .. . .. .. .. . .. .. . .. .. .. .. . .. • .. .. • . .. 332 .. .. .. .. .. .. .. . . .. .. .. . .. • .. 7 . 31, 913 
1885.... 21, 400 1, 144 385 1, 296 35 3, 469 .. .. . .. . 3, 506 . .. . .. .. .. .. .. .. .. . .. . .. .. .. .. . .. . .. 446 .. .. .. .. . .. . .. .... ,.. .. .. .. .. 392 32, 073 
1886.... 18, 000 1, 406 409 1, 449 .......... ' 1, 949 . .. .. .. . 5, 247 . .. • .. .. .. .. . .. . .. . .. . .. .. .. .. . .. .. . 735 .. .. .. .. .. .. .. .. .. .. • . .. .. .. 786 29, 981 

~:;::1~1~1~/-f.i-/= .. ~l~~~~il~~/~l=i.-iil~cii~~-~~~l=ii,i~~~~ 
a Including Etna. b Including 65 fiasks.from Oregon. 
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Production of quicksilver (flasks) in California by momhs, from 1883 to 1887. 
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------- ------- -- --------- ------ ---- ~- - ---
1883. Flks. Flks. Plks. Flks. Flks. Flks. Flks. Fll~s. Flks. Flks. Flks. Flks. 

January . . . . . . . . .. 2, 497 112 367 280 77 390 500 262 7 4, 582 
February......... 2, 150 133 181 310 7 364 295 156 4 3, 600 
March ...•........ 2,230 142 202 335 305 485 162 14 3,875 
April ............. 1,756 76 2•3 310 294 530 142 3 3,354 
May .. . . . . .. . . .. .. 2, 344 144 135 350 293 325 164 13 3, 768 
June .............. 2,214 137 11S5 91 400 360 184 10 3,561 
July .............. 2,618 85 141 130 446 452 150 2 4,024 
August.._........ 3, 000 1~ 94 112 315 695 76 .. .. .. .. .. .. 4, 431 
September...... .. 3, 010 164 45 265 297 750 81 30 4, 642 
October........... 2, 672 272 1091 206 215 521 134 .. . • .. .... .. 4, 129 
November ........ 2,212 115 78 160 208 613 102 ............ 3,488 
December......... 2, 297 87 134 63 342 274 56 18 3, 271 

Total. ...... 29,' 000 1, 606-[1, 894 '---;,61~ ----s4' 3. 869 ~ 5, 890 1, 669 ~= 101-46, 725 

J anua!y~~ ~....... 1, 440 =-=~ =1 127 - ~63 .. .. .. 373 329 135 28 ... --~ 7 . 2, 80; 
February ......... 1,458 59 104 .............. 241 276 174 9 ............ 2,321 

• March . .. . .. . .. . . . 1, 606 36 123 68 .. .. .. 223 249 152 2 .. • .. .. .. .. 2, 459 
April............. 1, 785 75 50 76 ...... 232 422 69 ...... ...... ...... 2, 709 
May .............. 1,672 125 53 200 ...... 169 245 6 .................. 2,470 
June...... .. .. .. .. 1, 859 44 118 200 258 215 .. . .. . . .. .. . .. .. . . .. .. .. 2, 694 
July .............. 1,543 29 71 52 200 258 374 101 .................. 2,628 
August .. .. .. .. • .. 1, 804 6S 4 7 20 306 334 228 110 .. .. .. .. .. .. .. .. .. 2, 912 
September........ 1, 448 67 52 35 58 354 136 169 58 .. .. • • .. . .. . 2, 377 
October........... 1, 625 115 68 25 160 328 153 90 104 ...... ...... 2, 668 
November........ 1, 900 157 32 53 150 230 132 240 91 .... .. . ... .. 2, 985 
December .. . .. .. . 1, 860 152 36 98 105 292 172 130 40 . .. . .. .. .. .. 2, 885 

Total ....... 20,000 1, 025 881 890 1,179 3, 292 2, 931 1, 376 332 ·----- 7 31, 913 
1885. -------------------------

January .......... 1, 700 172 40 24 190 189 131 37 .......... .......... 2, 483 
February ......... 1, 506 :!45 u 85 35 70 96 180 75 ......... 2, 316 
March ............ 1, 500 314 83 80 88 145 33 .......... 19 2, 262 
April ............. 2, 003 340 00 80 142 14!l 37 ........... 2, 816 
May .............. 2, 000 2iKl 194 75 62 190 .......... ........... 3 2, 793 
June .............. 1, 750 330 50 91 62 112 250 63 .......... 5 2, 713 
July .............. 1, 750 311 43 209 

751 
45 191 50 ........... 10 2, 694 

August ........... 2,104 3:U ~ 150 80 118 175 .......... .......... 47 2, 047 
September ........ 1, 936 iH7 57 85 95 201 180 ------ ·----- 77 2, 978 
October ........... 1, 598 200 42 123 85 52 185 65 ........... 82 2, 468 
November ........ 1, 576 292 43 61 122 54 190 43 ............ 87 2,468 
December ......... 1, 977 279 37 122 130 150 235 43 ........... 62 3, 035 

--------------------------
Total .. .. .. . 21, 400 3, 469 385 1, 296 35 1, 144 1, 309 2, 197 446 .. . .. . 392 32, 073 

1886. ===========~==== 
January .. .. . .. . .. 1, 431 70 42 100 339 162 147 73 34 2, 398 
J1'ebruary ......... 1,100 175 2~ 108 274 132 192 53 45 2,103 
March .. .. . .. .. .. . 1, 522 2{) 21 91 226 209 218 43 75 2, 425 
April............. 1, 256 00 36 172 115 328 172 62 62 2, 293 
May .. .. .. .. .. . .. . 1, 000 11H 18 311 99 228 128 76 9.5 2, 381 
June.............. 1, 806 110 19 113 126 276 123 71 78 2, 722 
July .. .. .. .. .. .. .. 1, 572 95 24 98 138 345 138 64 127 2, 601 
August . . . . . . . . . . . 1, 2~0 105 35 119 156 313 74 76 84 2, 202 
September .. .. .. .. 1, 210 179 ao 1 oo 107 303 82 64 33 2, 108 
October . .. .. .. .. .. 1, 280 106 50 150 .. . .. . 171 392 124 65 .. .. .. 52 2, 390 
November .. .. .. .. 1, 900 I 180 76 191 . .. . . 109 4 77 209 55 . .. . .. 35 3, 232 
December ......... _.::~-~~-~=:::~~~~~=:::~~~ 

Total .. .. .. 18, 000 1, 406 409 1, 449 1-- .... 1, 949 3, 478 1, 769 I 735 .. .. .. 786 29, 981 
1887. ========!======== 

January.......... 1. I 185 51 162 ...... 56 450 181 76 ...... 12 3,077 
February .. .. .. .. . 1, 700 40 .. . .. . 149 .. .. .. 86 240 150 43 .. .. .. .. .. .. 2, 408 
March ............ 1,584 95 74 110 105 125 275 48 140 2,456 
April .. .. .. .. .. . .. 1, 671 105 91 157 90 200 212 29 31 2, 586 
May ..... ___ ...... 2, 040 50 80 126 152 100 215 27 40 2, 830 
June .. .. .. .. . .. . .. 1, 700 170 82 127 126 200 220 93 104 2, 822 
July .............. 1,567 125 56 175 194 200 205 57 201 40 2,820 
.August . .. .. . .. .. . 1, 517 90 72 160 108 200 275 61 220 78 2, 881 
September . . . .. . .. 1, 535 120 26 297 123 400 160 42 195 25 2, 923 
October........... 1, 405 140 66 171 .. • • • • 132 300 304 64 228 49 2, 859 
November . .. . .. .. 1, 225 2141 82 113 .... .. 127 165 247 71 295 74 2, 613 
December......... 2, 152 156 9 143 .. .. .. 147 300 250 621 232 34 3, 485 

Total ....... ~000 1,490 !i891,890 ~ i:«6 ~ ~ 673 1~· 627 '33,700 
e~Production of lEtna and Napa mines in 1883 under heading of Napa mine. bNewmine. 
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Price.-The general and remarkable rise in the prices of metals, light 
stocks of quicksilver and renewed activity in hydraulic mining, have 
been significant factors in the quicksilver market and have added their 
force to the usual tendency for speculation in it. The closing price of 
quicksilver in December, 1886, $38.50, held in spite of a general lower 
tendency until March, when it declined to $37.50, coincident with a 
decline from £7, 5s. in London. A rise to $40 followed in April; then 
the price gradually gave way to $36.50 in August. In September 
the price advanced to $38, was about stationary in October and Novem
ber, and rapidly rose to $48 in December. In London the decline con
tinued to £6, 7 ~s. in May, but recovered to £6, 11s. in the middle of 
June. From this date a gradual advance took place to £6, 12~s. at the 
end of June, £6, 17~s. in July, and £7, 5s. in August. It increased 
gradually to £8 at the end of November, and closed that month with a 
remarkable jump to £9, 15s. In December the price was first fixed at 
£10, 15s., but advanced to £11, 5s. on December 12, closing the year at 
£11. The Iron Age, in commenting on these prices, states that the 
gen~ral ad vance in metals under the impulse of speculation assisted 
materially in pushing quicksilver to such extreme rates; when, there
fore, a reaction began in the general metal market after the opening of 
1888, there was a sudden drop to £9, 15s., sine~ which time the declin
ing tendency has made further headway and on March 31,1888, quick
silver had returned to £7, 12~s. in the London market. A statement 
of the San Francisco market by months is given below. 

Monthly quotations of quicksilver at San Franciscoj1·orn 1883 to 1887,per flask. 

1883. 1884. 1885. l 1886. 1887. 

Months. 
High· I Low. High· I Low. High· I Low.

1 

High· I Low· High. I Low-
est. est. est. est. est. est. est. est. est. est. 

-------------- - ---
January ..•.••.••. $26.75 $26.00 $26.25 $26.00 $33.00 $32.50 $32.50 $32.00 $38.75 $38.50 
February ..••..••. 27.25 26.00 20.00 26.00 32.50 32.50 32.50 32.50 38.75 38.50 
March .•••••.••••. 28.00 26.75 29.00 28.00 32.50 31.00 33.00 32.50 38.50 37.00 
April ....•••.•.••• 27.00 26.75 29.00 28. 00 31.00 30.00 33.00 33.00 40.00 37.50 
May .•••••. "······ 27.00 26.75 29.00 29.00 29.00 28. 50 34.00 33.00 38.00 37.50 
June .............. 28.50 26.75 29.00 29.00 30.00 29.00 36.00 34.00 39.00 38.00 
July .............. 28.50 27.50 29.00 28.75 30. 00 29.75 37.00 36.00 38.00 37.50 
August ...•.....•. 27.50 26.25 30.00 28.75 29.75 29.50 37.00 36.75 37.00 36.50 
September ........ 26.75 26.25 31.00 30.00 30.50 29.50 37.00 36.50 38.00 36.50 
October . .......... 26.50 26.50 30.50 29.00 30.50 30.00 39.00 38.75 39.00 37.00 
November ..••.... 26. 50 26.00 34.00 29.00 30.00 29.75 38.75 38.50 40.00 37.00 
December .••..••. 26.25 26. 00 35.00 32.00 32.00 30.00 38.75 38.50 48.00 45.00 

-----------------------
Extreme range. . 28. 50 26. 00 35.00 26.00 33.00 28.50 39.00 32.00 48.00 36.50 

1'----v----- '----r---' '---v---- '----r--' '--$42.25-' Average .•••••. ·j $26. 83 $29.34 $30.53 $35.35 
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The f,,Uowing table shows the range in price of quicksilver in the 
San Francisco markets for the past thirty-seven years: 

Highest and lowest prices of quicksilver during the past thirty-eight years. 

. Price in San Fran- Price in London, per 
cisco, per fiask. fiask. 

Yeau1. 

Highest. Lowest. Highest. 
I 

Lowest. 

£ B. d. £ ll. d. 
1850 .•••••.••.•••••••••••••••••• $114.75 $84.15 15 0 0 13 2 6 
1851 .•••••••••••.••. •••••••••••• 76.50 57.35 13 15 0 12 5 0 
1852 ..••••... ·················· 61.20 55.45 11 10 0 9 7 6 
1853 ............................ 55.45 55.45 8 15 0 8 2 6 
1854 ..••••......•...•••••••••••• 55.45 55.45 7 15 0 7 5 0 
1855 ............................ 55.45 51.65 6 17 6 6 10 0 
1856 ........ . ................... 51.65 51.65 6 10 0 6 10 0 
1857 ............................ 53.55 45.90 6 10 0 6 10 0 
1858 .......... .. ....... . ........ 49.75 49.90 7 10 0 7 5 0 
1859 ............................ 76.50 49.75 7 5 0 7 0 0 
1860 ............................ 57.35 49.75 7 0 0 7 0 0 
1861 ............................ 49.75 34.45 7 0 0 7 0 0 
1862 ............................ 38.25 34.45 7 0 0 7 0 0 
1863 ................... • ••••••••• 45.90 38.25 7 0 0 7 0 0 
1864 ............................ 45.90 45.90 9 0 0 7 10 I) 

1865 ............................ 45.90 45.90 8 0 0 7 17 6 
1866 ............................ 57.35 45.90 8 0 0 6 17 6 
1867 ............................ 45. 90 45.90 7 0 0 6 16 0 
1868 ............................ 45.90 45.90 6 17 0 6 16 0 
1869 ............................ 45.90 45.90 6 17 0 6 16 0 
1870 ............................ 68.85 45.90 10 0 0 6 16 0 
1871. ........................... 68.85 ii7. as 12 0 0 9 0 0 
1872 ............................ 66.95 65. 00 13 0 0 10 0 0 
1873 ............................ 91.80 68.85 20 0 0 12 10 0 
1874 ............................ 118.55 91.80 26 0 0 19 0 0 
1875 ............................ 118.55 49.75 24 0 0 9 17 6 
1876 ............................ 53.55 34.45 12 0 0 7 17 6 
1877 ............................ 44.00 30.60 9 10 0 7 2 6 
1878 ............................ 35.95 29.85 7 5 0 6 7 6 
1879 ............................ 34.45 25.25 8 15 0 5 17 6 
1880 ............................ 34.45 27.55 7 15 0 6 7 6 
1881. ........................... 31.75 27.90 7 0 0 6 2 6 
1882 ............................ 29.10 27.35 6 5 0 5 15 0 
1883 ........... . ................ 28. 50 26.00 5 17 6 5 5 0 
1884 ............................ 35.00 26.00 6 15 0 5 2 6 
1885 ............................ 33.00 28.50 6 15 0 5 10 0 
1886 .......... .. ............... . 39.00 32.00 7 10 0 5 16 3 
1887 ............ .. .............. 50.00 36.50 11 5 0 6 7 6 

--·-------------
Extreme range in thirty- 118.55 

I 
25.25 26 0 0 

I 
5 2 6 

seven years. 

The following chart shows graphically the variation in the price and 
production of quicksilver since the discovery of gold in California: 
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JJ·isposition of the product in 1887.-It will be seen from the following 
table that the exports by sea from San Francisco increased largely. 
The trade with China revived and took 3,105 flasks near the close of 
1887. The demand for consumption in California was certainly no less 
than in 1886. The increased exports exceeded the increase in produc
tion, hence no increase is indicated in the stock, already very light. 

Movement of quicksilver f1·om San Francisco in detail, fratn 1883 to 11887. 

To- 1883, 1884. 1885. 1886. 1887. 

1--------------1------------
By sea: FlaBks. Flasks. 

China................................ 16, 330 200 
Japan................................ 1, 253 / 588 
Mexico............................... 10, 764 5, 404 

• South America...... ...... .......... 970 155 

Flasks. Flasks. Flasks. 
233 .•...... -. 3, 105 
302 3 ·····- .... 

5, 884 5, 530 6, 397 
100 .••••.... . ....•.... 

Australia .......•.... ·-····.......... 600 110 ······1·o·o·· .••. ···9·1·· ·····1·o·o··· 
New Zealand........................ 160 20 
Central America..... . . . . . . . . . • . . . • . . 59 52 9 23 119 
New York . ..... . . . . . . . . . . • . . . . . . . . . . 3, 100 8, 350 9, 055 600 8, 370 
Various ............•............•.... ___ 11_1 __ ..::_ --~ --~ -~ 

Total by sea .............. _.... 33, 247 1 14, 901 15, 730 6, 301 18, 119 
By rail: 

Central Pacific, Southern Pacific, and 
Northern Pacific railroads .. _ ... _.. 4, 620 (a)7, 000 (a)lO, 000 10,000 4, 000 

Grand totaL ....... ., .......... -37, 867 - ~ -2l, 901 ---'25, 730 1:6,30122,119 

a Including about 3,500 flasks to Mexico by Southern Pacific railroad. 

Production, exports, and d01nestic consumption of quicksilvm· in California during the last 
fom· yea1·s . 

. 
Years. Total pro· •.rotal ex-

duction. ports. 

Stock 
and con

sumption 
on Pacific 

coast. 
1----------1---------- ---~-

1884 ..••...••••...••.•..•..• 
1885 .....•...•.. ········••·· 
1886 ...••. ·············--·-· 
1887 ··-········· ...... -----· 

Flasks. 
31, 913 
32,073 
29, 981 
33,760 

Flasks. 
21,901 
25,730 
16, 301 
22,119 

Flasks. 
10,012 

6, 34:l 
13, 680 
11,641 

Quicksilver imported and entered for consumption in the United States, 1867 to 1887 in-
. cl1tsive. 

Fiscal years ending Quantity. Value. 
June 30-

Fiscal years end- Quantity. Value. 
ing June 30-

1--~-------1-----1------ll---------I----------

Pounds. 
1867 ...•••.••••••••• ·····•·••··· 
1868 .••••• ••••••• ••• 152 
1869 .•••••.••••••••..••••• ··--·· 
1870 ...•••.•••••• --. 239, 223 
1871. • • • • • . • • • • • • • • . 304, 965 
1872.... • • • • • • • • • • • . 370, 353 
1873. • • • • • • • • • • • • • • . 99, 898 
1874................ 51,202 
1875................ 6, 870 
1876.... ••• • • • . • • • • • 78, 902 
1877.... • • • • • . • • • • • • 38, 250 

$15,248 
68 11 

107,646 
137,332 
189,943 

74,146 
52,093 
20,957 
50,164 
19,558 

1878 ....••.•••.. --· 
1879 ...•••.••.•••.. 
1880 ....••••••••••. 
1881. .•.•...•.•.•.. 
1882 .•••••••••••••. 
1883 ..•••• - •••.•••. 
1884 ..••••.••••.•.. 
1885 ..••••.•••.•••. 
1886 ..•••••.••••••. 
1887 .•••••.••.••••. 

Pounds. 
294,207 
5191 125 I 

116,700 
138,517 
597,898 

1, 552,738 
136,615 
257; 659 
402,140 
693,547 

$135,178 
:m, no 
48,463 
57,733 

233,057 
593,367 
44,035 
90,416 

142,325 
290,380 
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Mercurial p1·e1JarationB imported and entered for cqnsumption in the United States, 1867 to 
1883; inclusive. (a) 

Blue-mass. Calomel. Mercurial 
Fiscal years ending June preparations Total 

30- 1-------1------.---lnot otherwise value. 
Quantity. Value. Quantity. Value. specified. 

1---------1-----1---1---------------
Pounds. Pounds. 

1867 ..................................................... . $4,242 . .................. $4,242 
1868 ............ ·•·•••··•· .......................... ·-···· 4,440 ....................... 4,440 
1869 ..................................................... . 4,516 . ........................ 4, 516 
1870 .................................. -······· ........... . 6, 306 . ...................... 6, 306 
1871. ................................................... .. 
1872.... ... ... • • • .. .. .. . . . 1, 009 $667 8, 241 

3,147 . ..... ''"$629' 3,147 
6, 590 7,886 

1873...................... 919 660 5,520 5, 240 699 6,599 
1874 ...... - .. - .......... •• :159 192 6, 138 6, 676 4,334 11,202 
1875................ ...... 125 109 2, 424 2, 817 52 2, 978 
1876....... . .. . .. .. • • • • . . . 489 365 5, 433 5,820 92 6, 277 
1877.......... .. .. .. .. . • . . 455 327 4, 649 4, 305 90 4, 722 
1878...... ................ 397 252 4,133 3, 576 363 4,191 
1879 ..................... - 485 266 5, 875 4, 635 6, 453 11,354 
1880................ .. .. • • 533 262 4, 780 
1881.................. .. .. 395 236 8, 177 

3,230 30 3, 622 
5, 640 116 5, 992 

1882...................... 207 124 5, 215 
1883...... .. .. • .. .. • .. .. .. 188 79 8, 732 

3,411 58 3, 593 
5, 503 190 5,772 

aN ot specified .since 1883. 

Oregon.-A small amoD;nt of quicksilver was produced in· southern 
Oregon during the year 1887, the total'output being 65 flasks, valued 
at $2,470. Two mines were in operation during the year. The Elk 
Head mine is situated 6 miles east of Yoncalla, Douglas county, a 
station on the California and Oregon railroad. It was worked during 
four months of 1887, and produced 5()- flasks. The remaining 15 flasks 
were produced in December, 1887, by the Bonanza mine. This mine is 
situated 9 miles east of Oakland, Douglas county, a station on the 
California and Oregon railroad. The produ,~t of these mines went to 
Portland, San Francisco, and points in southern Oregon. Both mines 
anticipate an increased output in 1888. 

The monograph "Geology of the Quicksilver Deposits of the Pacific 
Coast," by Mr. George F. Becker, referred to in the last report and 
published as Number XIII of the U.S. Geological Survey monographs, 
contains much interesting statistical information and a very complete 
survey of the occurrence of quicksilver deposits of the world. The 
total production of quicksilver from the principal districts up to Janu
ary 1, 1886, is given as 8,448,650 Spanish flasks of 75 Spanish pounds 
each. The production is divided as follows : 

Product of the principal districts of the world, in Spanish flasks of 75 Spanish pounds, or 
34.507 kilogmms. 

First Up to 1700. 1700 to 1800. 1800 to 1850. 1850 to 1886. Total to 
record. Jan., 1886. 

Year. 
Almaden ........ 1564 517,684 1, 221,477 1, 091,075 1,135, 576 3,965, 812 

' Idria ............. 1525 399,861 608,743 242,226 301,549 1,552, 379 
Huane&velioL. -~ 1571 881, 8671 543, 642 75, ... .. .. .. .. .. .. . . 1, 501, 113 
California ....... 1850 

·;:;~_-:;~- ----~:~~~; 1- ·;:;;;:~; 1~:::: I :::::~ 
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Production.-From the well known sources of supply the total pro

duction of nickel in the United States decreased slightly, but an in
crease in the average price made the total value of the product exceed 
that of last year, as shown in the following table: 

Production of nickel in the United States in 1885, 1886, and 1887. 

1885. 1886. 1887. 

Quantity. Value. Quantity. Value. Quantity. Value. 

Pounds. Pounds. Pounds. 
Metallic.,nickel .•.......... 
Nickel m nickel ammo-

245,504 $169,398 182,345 $109,407 183,125 $117,200 

nium sulphate ........... ...................... 
----4~ 577' 7, 047 9, 000 11,595 12,000 

Nickel in matte .......•.... 14,400 20,000 7, 000 10,846 4,000 
Nickel in ore .............. 18,000 6,000 5,600 l, 750 .................... ............. 

----------------------
Total ••.•••••••••..•... 277,904 179,975 214,992 127,157 205,566 133,200 

As in 1886, the increase in importations is more tl.Jan enough to com
pensate for the decrease in domestic production, showing tha~ the total 
consumption, principally for nickel plating, is fully up to that of pre
vious years. 

Nickel imported and entered for consumption in the United States, 1868 to 1887, inclusive. 

Nickel. Oxide and alloy of 
nickel with copper. Fiscal years ending 

June 30- 1-----:----1---------

Quantity. Value. Quantity. Value. 

Total 
value. 

1-------·1 - ---1--------- -----

Pounds. 
1868................ . •• • •• • •• • • . $118, 058 
1869 •••••• ---....... . • . . • • • • • • • . 134, 327 
1870...... ••••••. ••. .•••.. •••• •. 99,111 
1871. ••••• •••••••••. 17,701 48, 133 
1872.... •• • ••• • • • • • . 26, 140 27, 144 
1873 .••••••• •.••• . • . . 2, 842 4, 717 
1874...... .•••••• •• . 3, 172 5, 883 
1875.. • • • • . • • • • . • • • . 1, 255 3, 157 
1876 •••••••••••••••.•••••••...... -···· . .• . 
1877... • • • . . . . . . . . • . 5, 978 9, 522 
1878.... •• •••• •• • • • . 7, 486 8, 837 
1879. •• • • • ••• • • • . . . . 10,496 7, 829 
1880...... ••••••• ••. 38,276 25,758 
1881... . .. ••••••• • • . 17,933 14,503 
1882.... •• •• •• •• • • • . 22,906 17, 924 
1883. •• • •• . •• • •• • • • 19, 015 13, 098 
1884 ................ · •••·· ... .. ......... .. 
1885 ...••..•••••• • •.••••....•....•......•. 
1886 .•••••.••••••••. ---~---····· •• • ..•.... 
1887 .•.•••••••••..• . ·•••·• ..•. •....•... . .. 

Pounds. 
..................... 
..................... 
.................... 

4, 438 
......... .. .......... 
...................... 
..................... 

12 
156 
716 

8, 518 
8,314 

61,869 
135,744 
177,822 
161,159 

(a) 194,711 
105,603 
159,760 
390,586 

................. $118,058 

.......... .. ..... 134, 327 

........... . . . 99,111 
$3,911 52,044 

·-------- · 27,144 
................ . 4,717 
............ . .... 5,883 

36 3,193 
10 10 

824 10,346 
7, 847 16,684 
5, 570 13,399 

40,311 66,069 
107,627 122,130 
125,736 143,660 
119,386 132,484 
129,733 129,733 
64,166 64,166 
88,760 (b) 89,003 

190,652 (c) 190,930 

olncluding metallic nickel. . ciucludi.Jlg ~278 worQJ. of manufac~ured piclte!, 
p Including ·~4~ wort!J. of m.a!!ufaQtured mckel, · 

l~G 



NICKEL. 127 

Value of exports of nickel and nickel ore of domestic production from the United States. 

Fiscal years ending June 30- f!!::~d Nic.kel Nickel 
nickel. com. ore. 

1864............ ...... ...... ....... .• . .......... . • . . •••••• $25,494 
18115...... .•.•.••••.•• ••.••• .......... ...... .... .•••••. ... 36,710 
18119...... . • . . • • • • • • .. . • • • . .. . • • .. . • • • . . . . .. . . .. . . . . . .. • • • 11, 350 
1872...... .. .. . • . . . . .. .. . • . . • .. • • . . .. . . . . . .. .. • . .. • . • . • .. 43, 500 
1873.. .. ...... . .. . .. .. ...... .... .. . ... $19,780 19,891 
1874...................... . .. .. . .. .. .. 16, 062 .. • .. • • • • • 75, 696 
1875...... . . . . . . • . .. . . . • . . . . . • • . . .. . . . 26, ')00 . . .. .. . . • • 72, 020 
1876..... ... . • . .. .. .. .. • •• .... .. .. .. .. 168,050 . •• • • • .. • . 35,100 
1877 . ................. ................ 8, 200 .................. .. 
1878 ................................. : . • .. .. .. . • . . . . .. .. .. 2, 452 
1880. .. . .. .. . • . . .. .. .. .. • . .. .. .. .. .. .. 4, 120 .................. . 
1881. .... - ........... - .. .. • • • • • • .. . . • . 6, 600 $32, 880 ......... . 
1882.......... .. ... • .. ....... ••. .... .. 12,474 7, 200 ......... . 
1883 . .. . ......................... :.... 9, 911 ......... (a) 12,182 
1884 ...... ............................................... (a) 22,249 
1885 ............. --................... 1, 223 . • • .. .. • • • 10, 500 
1886. . . . . . . . . . • . . .. • . • • . • • • • • • . .. .. . . . 35, 302 .. .. • • . • .. 11, 687 
1887.. ... •. . . ... . .. . ....... .... .... •• . 55,910 ••••••••• ~ 7, 500 

a Clasl!ed as ''nickel and cobalt ore." 

Price.-The total values given above are computed according to tbe 
estimated value of the nickel in the stage of manufacture in which it 
was actually sold. For example, the value is given to the nickel in 
the mat,te which it commanded before transportation to England and 
subsequent reduction to the metallic state. The nickel in the form 
of nickel ammonium sulphate is that which appears in that form 
directly from ore and is not to be considered as a secondary product 
from the metallic nickel. In this form the nickel is worth more than 
the metal itself, as it is ready for a special use-nickel plating. The 
price of metallic nickel increased, largely in sympathy with the in
creased value of other metals, but this does not indicate any consider
able increase in consumption. 

Development of new localities.-Both the localities mentioned in the 
last report as promising for yielding nickel have been further pros
pected. Major E. Willis, a Charleston capitalist, has bought the de
posits of nickel silicate at Webster, North Carolina, and proposes to 
develop the property. In Douglas county, Oregon, development is 
also in progress. In regard to the latter locality Mr. Henry J. Biddle 
makes the following report under date of March 16, 1888 : 

Oregon.-Nickel ores have been found in three localities, viz: On 
"Piney" or Nickel mountain; on Upper Dads creek, in Douglas 
county, and near Rock Point, in Jackson county. At the two latter 
places, according to Mr. W. Q. Brown, it occurs in veins of pyrrhotite, 
associated with copper pyrites and contains a small amount of cobalt. 
Assays of typical samples gave nickel 2 per cent., copper 2.5 per cent., . 
cobalt 0.5 per cent. No work has been done on the veins at either of 
these localities. The mines at Nickel mountain are known collectively as 
~he Oregon :Nic~el ~ines~ am~ art} situa~e4 abo~t ~ mge~ w~st qf ~!44le 
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station on the California and Oregon railroad. The mountain has an 
elevation of 2,800 feet above Riddle, or about 3,600 feet above the sea. 
At an elevation of 1,000 feet above the valley the nickel ores are first 
found, and from this height, on all sides of the mountain to the very 
summit, are found beds of ore covering areas of from 1 to 20 acres, 
and averaging 6 feet in thickness. The ores are invariably found 
either in bowlders disseminated through a highly ferruginous earth or 
in a stratified bed underlaid by an altered serpentine. In places the 
ore in these beds is not more than a foot in thickness, but in others . 
it will run to a depth of 30 feet. Nothing like vein formation has yet 
been encountered. Occurring with the nickel ores is chromic iron and 
chalcedonic silica; sometimes the latter contains nickel oxides, forming 
the beautiful gem stone chrysoprase. Nearly all the hydrated nickel 
and magnesium silicates are found in greater or less quantities at these 
mines. No nickel minerals other than the silicates have been found. 
The ore bodies have been developed by numerous cuts, drifts, shafts 
and quarries, all of which are in ore that, in bulk, contains five per cent. 
of nickel. Some 2,000 tons of this class of ore are now on the various 
dumps. No works have yet been erected for treating the ore, but it is 
confidently expected that the year 1888 will see this inaugurated. 

A specimen of the unaltered country rock from Nickel mountain was 
determined by Mr. Georg·e P. Merrill, of the· National Museum, at 
Washington, as chiefly olivine, with a mineral of the pyroxene group, 
probably bronzite. The nickel silicates found near Webster, Jackson 
county, North Carolina, are the result of the decomposition of an olivin~ 
rock, and the ommrrence in southern Oregon can be similarly explained. 
The association with chrome ores adds to the analogy between the two 
occurrences. 

Lately Prof. F. W. Clarke has further substantiated the view advanced 
by Mr. Biddle as to the genesis of these silicates of nickel, and has ex
tended the comparison to the silicates from New Caledonia. 

Mr. E. L. Fletcher, of Fayetteville, Arkansas, has called attention to 
the discovery of nickel in that State. It was not known to exist in this 
State until May, 1887, when it was discovered in Saline county, near 
Benton, 23 miles south of Little Rock. The ore runs 541 pounds of 
nickel per ton of rock. It is millerite, which is generally but a curiosity, 
but in this mine-the Rabbit Foot -it is in the greatest abundance and 
of commercial importance, increasing with the depth. The vein which 
bears the nickel is white quartz, running through slate. Three shafts 
have been sunk. The deposit is reported as a fissure vein. Besides the 
nickel there are cobalt, silver, gold (only a trace), iron pyrites, and 
galena. In the first two shafts no galena was found, but only millerite, 

·but assays gave nearly always silver from a trace up to 6~ ounces. In 
the third shaft galena was struck with the millerite and assays 30 ounces 
of silver to a ton of rock. The mine is on the ESilver-bearing belt, which 
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stretches from the Kellogg mine, north of Little Rock, in a southwesterly 
direction through the State. The granite crops out in places in Saline 
county. The nickel-bearing vein steadily increases in width with the 
downward development. At the bottom of a 35-foot shaft the vein is 
4 feet wide. Mr. Fletcher is getting out ore to ship to Saint Louis 
smelters. 

It is probable that the deposit of nickeliferous pyrites at Sudbury, 
Canada, will be developed if the copper extraction continues profitable. 

9164 MIN-9 
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COBALT. 

The total amount of cobalt oxide consumed in the United States is 
comparatively constant, for its principal use is as a raw material in well 
established industries, particularly white pottery ware, where it is used 
to correct the yellow tint due to iron in the other materials. The con
tributors to this consumption are, mainly, a few manufacturers in Eng-

\ 
land and Germany and the well known manufactory of Mr. Joseph 
Wharton, in Camden, New Jersey. Usually the domestic product 
amounts to one-third or one-half of the total consumption; but in 1887 
only 5, 769 pounds were made here which came into the United States 
market, although matte was exported containing 9,219 pounds of co
balt oxide, and this served as part of the raw material for the foreign 
manufacturers. 

The total product of cobalt oxide in late years is given in the follow
ing table: 

Production of cobalt oxide in the United States. 

Years. Pounds. 

1869. .•. .... 811 
1870.--.- . . . 3, 854 
1871. - ... -.. 5, 086 
1872 .••.. --. 5, 749 
1873 .••. - - - . . 5, 128 
1874. ...... 4,145 
1875 ..••..•. 3,441 

Years. 

1876. ---····· 
1877. ··-····· 
1878 ..••..•.. 
1879 ..•.•.••. 
1880 •.•••.••. 
1881. . --. ---. 
1882 ..••.•••• 

Pounds. 

5,162 
7,328 
4, 508 
4, 376 
7, 251 
8, 280 

11,653 

Years. Pounds. 

1883 .••••.••. 1,096 
188i. •• - •.. -. 2, 000 
1885......... 8,423 
1886......... 8, 689 
1887 ......... 5,769 

This does not include the cobalt oxide contained in matte exported 
from Mine la Motte. Including this, the total production of cobalt 
compounds would be as follows: 

Total production of cobalt oxide in various /01·ms in the past three years. 

I 1~. 1886. 1887. 

Quantity. Value. Quantity. Value. Quantity. Value. 
-------------

Pounds. Pounds. Pounds. 
Cobalt oxide· ................. 8,423 $19,373 8, 689 $17,378 5, 769 $10,961 

I 
Cobalt oxide in matte ........ 19,204 14.500 I 26.605 '1:: :~ I· .. ~': 5:· .... '·. ·~· 

I 
Cobalt oxide in ore ....••.... 30,000 31, 500 3, 500 

-----
Total •..•••..••••.•.••. 57,627 65, 373 38, 794 40,878 18,340 18, 774 

i 

The above table differs in form from the preceding report, inasmuch 
as the table now gives an estimate of the contents of cobalt oxide in 
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the matte and ore; it shows a marked decrease in production of cobalt 
in all forms. No ore was reported as sold at the mines at Lovelock 
station, Nevada. It does not appear that the mines are exhausted, but 
that mining operations were suspended pending negotiations for sale 
of the property. 

Imports and exports.-The imports of cobalt oxide were about as 
much greater in 1887 as the decrease in domestic production, the con
sumption remaining about constant. The exports consist of ore and 
matte containing small percentages of nickel and cobalt. They are 
given under nickel. 

Cobalt oxide imported and entered for conBumption in the United StateB, 1868 to 1887, 
incluBive. 

/ Oxide. / Oxide. 
Fisca!uyneaer

3
s
0
_ending I-------ll Fiscal years ending l-----,--~-l 

., June 30-
Quantity. Value. Quantity. Value. 

1----·- - ------- --------1·-~--1---

Pounds. 
1868 ..•...•...•........•.. ·•••·· 
1869 .••....•••.•••••....... . .... 
1870 .••..••..•........... . •••••• 
1871 .•••••.••••••..... . .•....• . 
1872 ..•...••.••...•..•.......... 
1873 ... - .•.••..•. - •. 1, 480 
1874........ . ....... 1,404 
1875...... ..•..•••.• . 678 
1876. ............... 4,440 I 
1877 ...... -...... . . . 19, 752 

$7,208 1878. ·•···•·····•••·· 
2, 330 1879 . .••..••...•.. - •. 
5, 019 1880. ···••······••··· 
2, 766 1881. .•......... - ..•. 
1, 920 1882 .. - ...•......•••. 
4, 714 1883 ..••••••........• 
5, 500 1884 .. · ..... - . . ....••. 
2, 604 1885 . ...........•..•. 

11, 180 1886 .....••. - ••.•.•.. 
n, 056 I 1887 .............. _ .. 

1 

Pounds. 
2, 860 
7,531 
9,819 

21,844 
17,758 
13,067 
25,963 
16, 162 
14,2151 
28,681 

$8,693 
15,208 
18,457 
13,837 
12,764 
22,323 
43,611 
28,138 
22,757 
42,034 

Prices.-Following the course of this material in past years the price 
d~creased slowly and reached the lowest point in several years. The 
average price was $1.90 per pound in large lots, although small sales 
were made as high as $2.50 and other special sales as low as $1.80. In 
April of 1888 an attempt towards combination among the foreign pro
ducers raised the price suddenly to $2.50 per pound, but it is not prob
able that this figure will be maintained. No new sources of supply have 
been noted, although the Oregon and Arkansas nickel localities will 
probably yield some cobalt from the pyrrhotite when these ores are 
worked. 



CHROMIUM. 

Production.-Oalifornia produced about .'3,000 long tons of chrome 
iron ore, worth in San Francisco, $40,000. This estimate is probably 
very nearly correct, although other estimates increase the amount to 
4,000 tons, and still others claim a decrease to 1,200 tons. Del Norte, 
Shasta, Alameda, Placer, and San Luis Obispo were the chief producing 
counties, with small shipments from Sonoma and Tehama counties. 

Production of chrome iron ore from 1882 to 1887. 

Y 
I 

. ' Value in 
l----------·---e_a_rs_. ____________ !--Q-ua_n_ti-ty_. C~ifurnia. 

Long tons. 
1882............ •.•••• .•.••• .••••• •••••••••• .••. 2, 500 
1883.... •••.••...•.•..•.. ••• • • •. •• • • • • • .• •• • . • . . 3, 000 
1884 .•••••.••..•.•.•••••••••••••.••••• ·••·•••••• 2, 000 

!!it::::::::::::::::::::::::::::::::::::::::: ~; ~J 1 

$50,000 
60,000 
35,000 
40,000 
30,000 
40,000 

The material was shipped principally to Baltimore and Philadelphia. 
The rail shipments were increased by more favorable rates, and .this 
may account for the increased production. San Luis Obispo county has 
been a significant producer in previous years, but the output declined 
by about one-third in 1887. The reason for this appears to be that the 
ore can not be mined for much less than the prevalent price for it. Esti
mates carefully prepared by Mr. Charles G. Yale show that the cost of 
mining chrome ore and transporting it to Eastern ports ranges from 
$17.25 to $20.95 per ton in different localities. The demand for Oal
ifornia chrome ore is further embarrassed by the fact that a large pro. 
portion of it ranges between 45 and 48 per cent. of chromic oxide, while 
it is not difficult to import ore containing 50 to 55 per cent. 

The deposit of chrome iron ore discovered two years ago near Sim's 
station, in Shasta county, California, has been partially opened up and 
promises to be of great extent. During the past year several small lots 
of this ore were sent to Baltimore and Philadelphia, where it sold for a 
fair price, being considered of .good quality by the purchasers. The 
average percentage of chromic oxide is not known. · The quantity of ore 
is undoubtedly large and the exceptional position of the deposit, directly 
on the line of a railroad, gives it great advantages by avoiding the 
costly item of wagon transportation. 

The production of potassium and sodium bichromates did not increase, 
the price advanced to 10-k cer1ts per pound for potassium bicbromate 
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and 8! cents for sodium bichromate. The latter substance comprised 
about one-third of the total product. 

Aniline and alizarine colors are now used in many cases where chro· 
mates were formerly used. This accounts for the fact that the con
sumption of chromates shows no increase. 

The total value of the imports of chromium compounds during the 
fiscal year shows a marked deQ_rease, dne chiefly to smaller receipts of 
ore. Chromic acid was imported in quantity for the first time, showing 
that some means of safe packing has been adopted which is acceptable 
to the underwriters. 

Chromate and bich1·omate of potash and chromic acid imported and entered for consumption 
in the United States, 1867 to 1887 inclusive. 

Fiscal years ending 

Chromate and bichro
mate of potash. Chromic acid. Chrome ore. 

June30- 1 ------~~-----1-------~----1-------------1 

Quantity. ·value. Quantity. value. Quantiiy. Value. 

Total 
value. 

1---------1------1------ --------------- -----

Pounds. Pounds. Long tons. 
1867 ........... -··· 875,205 $88,787 ····-······ ............... ................ ......... $88,787 
1868 .............. . 777,855 68,634 ............. "'"$3' .............. ............ 68,634 
1869 - .............. 877,432 78,288 ............... . ................ ......... 78,291 
1870 ............... 1,235, 946 127,333 ............. 8 ········---- ·····-- · 127,341 
1871 ................ 2, 170,473 223,529 ····-··-5i4 ' 5 ................ .. ....... 223,534 
1872 ............... 1, 174,274 220,111 49 ................. . . ~ ....... 220,160 
1873- .............. 1, 121,357 178,472 922 276 ............... .......... 178,748 
1874 ............... 1, 387, 051 218,517 44 13 ............... ........... 218,530 
1875 ............... 1,417, 812 183,424 45 22 .............. .......... 183,446 
1876- .............. 1, 665, Oll 175, 795 . 120 45 ................. . . .......... 175,840 
1877 ............... 2, 471,669 264,392 13 10 ............ .......... 264,402 
1878 ............... 1, 9.l9, 670 211, 136 32 35 .................... ............ 211,171 
1879 ............... 2,624, 403 221, 151 ............. . ....... ............. .............. .. .... .. ........... 221,151 
1880- .............. 3, 505,740 350,279 5 3 ................. ............... 350,282 
1881 ............... 4, 404, 237 402,088 124 89 ........................ . .............. . 402,177 
1882 . .............. 2, 449,875 261, 006 52 42 ....................... ............ 261, 048 
1883 -........ ...... 1, 990,140 208, 681 290 338 .... .... . ............. 209, 019 
1884 ......• -··· . ... 2, 593,115 210, 677 .................... 120 2, 677 $73,586 284,383 
1885 ........... .. .. 1, 448,539 92,556 . 39 12 239 92,834 ................ . .... . 
1886 ............... 1, 985, 809 139, 117 ....................... 101 3, 356 43,731 182,949 
1887 ............... 1, 722,465 120,305 .................... 5, 571 1, 404 20,812 146,668 

,t ,-,. 
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American developments.-The search for tin ore continued actively 
iu the Black Hills of Dakota during 1887 in spite of the fact that 
no tin bas yet been sold for commercial purposes from mines in the 
United States, and notwithstanding the unsuccessful effort to extend 
the Harney Peak Company in London with a capital of £2,000,000. In 
fact, search for tin ores has been prosecuted with remarkable persistency 
ever since attention was first directed to the Black Hills in 1883. This 
search at first radiated in all directions from the Etta mine. The mines 
are now located in three separate regions where, by denudation, the tin
bearing greisen has been left near the surface. These regions are known 
as the Nigger Hill, in Lawrence county; Harney Peak, in Pennington 
county; and Warren's Gulch, in Custer county. In each region many 
claims have been located, but comparatively few have been sufficiently 
developed to give even an indication as to their extent. The region 
farthest north is in Lawrence county, and is known as the Nigger Hill, or 
Bear Gulch, or Dead wood region. The principal tin claims and mines 
are on the divide between Bear gulch and Sand creek in Rawlins 
mining district, about 14 miles southwest of Spearfish and 18 miles west 
of Deadwood. Accompanying the tin-bearing greisen are slate and 
porphyry as wall rock, and generally ·porphyry foot wall. The region 
is bounded on the north, east, and west by limestone and sandstone, 
and on the south by many acres of free-milling, gohl-bearing cement, 
assaying from $1 to $6 of gold per ton. The belt including the mines 
is about 4 miles wide and the general course of the_ greisen is traceable 
about 6 miles north west and southeast, with a dip of 63° to the west
ward. In working the placers for gold a heavy, dark-colored mineral 
was encountered which the miners called black sand or" iron rock," 
but which proved to be cassiterite, stream tin probably from the greisen 
above. Previous to 1884 none of this material was collected, bu~ when 
the developments began farther south many samples were sent to eastern 
experts and were shown to be cassiterite. Since that time many claims 
have been located, chiefly owing to the activity of the American and 
Cleveland Tin Mining Company, of New York and Dakota. J\fr. D. Mc
Lean, foreman for this company, states that it owns over fifty locations 
which received due attention in 1887; among them the Cleveland was 
selected for the heaviest operations, as the surface iudicated a very large . 
vein, upon which a shaft 150 feet deep has been sunk. At the 100-foot 
level the ledge has been crosscut, showing 80 feet, and in the east drift 
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the end of the greisen has not yet been reached, and the surface indi · 
cates that it extends 200 feet farther on. Prof. Alonzo Chase, formerly 
of Cornell University, has personally superintended this mine. Here
ports assays ranging from 1.10 to 5.24 per cent., and gives 2.90 to 3.22 
per cent. of metallic tin as the best obtainable averages for the whole 
width of the mine. Hoisting plant and suitable buildings have been 
erected, and smelting works are in contemplation. Several tons of ore, 
3 tons of stream tin and 250 pounds of metallic tin, have been shipped 
away from the mine. 

The other princip~J claims are the Giant Lode, Rough and Ready, 
Michigan, Ohio, and Indiana, Valley View, Uncle Sam, Swansea, Bos
ton, and Commercial. All of these have been developed by shafts or 
open cuts, usually exposing from 50 to 100 feet of the greisen. There 
are many other undeveloped claims. 

The tin mines of Pennington and Custer counties make a semi-circle 
around the north side of Harney Peak. This semi-circular belt is di
vided into nine districts. These districts are, Iron Creek, at the east 
end, in Ouster county, extending up to Harney district, in Pennington 
county; then follow Bismark, Hill City, Sunday Gulch, and Toe Calk 
districts, all in Pennington county, and ending with Tenderfoot, Park, 
and Warren's Gulch districts, where the semi-circle reaches Custer 
county near its western border. The ore is found in albitic greisen rock, 
albite, granite, and quartz. In Harney Peak district the albite and 
greisen predominate. In Bismark district the tin occurs almost exclu
sively in quartz. In the remaining districts the containing rocks are 
granitic and albitic greisen. The Harney Peak Tin Mining, Milling 
and Manufacturing Company has been most prominent in this region, 
and while independent development is on foot by other companies, 
the Harney Peak company owns the great majority of claims. These 
developments are already sufficiently well known. Mr. Charles D. 
Deshler, secretary, states that during 1887 the gentlemen connected 
with the company have ·busied themselves in prospecting for and se
curing additional tin-mining properties, and have added a considerable 
number of mines of very promising richness to those already owned'. 
The acquisition and development of these and other properties have 
occupied all the time. The mill . has not been run, nor do they expect 
to run it for several months, certainly not until they have completed 
all the preliminary work which is considered essential. Over 150 min
ing claims, 20 placers, and 15 water rights, mill sites, etc., are owned by 
the company. Nearly all have been developed by shafts, etc., to some 
extent. Some have been developed to a depth of more than 100 feet, 
one more than 200 feet, and perhaps 40 to more than 50 feet. 

The other companies in this region are the Stevens Mining Company 
with 13 claims; the Tin City Tin Mining Company with one claim; the 
Dolphin Tin Mining Company with 13 claims; the Consolidated Tin 
Mining Company with 15 claims; the Harney City Mining Company 
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with 15 claims. In Warren Gulch district Mr. H. W. Fowler is operating 
a mine on Tin mountain, where a cyclone pulverizer, with a capacity 
of 50 tons per day, is to take the place of stamps, an advantage being 
claimed on account of the mica present. . Concentrates were produced in 
December, 1887, and were shipped to the company's headquarters, in 
Chicago, in 1888, to be smelted, but the tin was not sold. 

It is reported that the Irish Creek tin mine, in Virginia, has been 
sold to northern parties; statements are again made relative to develop
ments at Glenwood, Mason county, West Virginia. The occurrence of 
cassiterite at King's mountain, North Carolina, has led to some ex
ploitation there, which has not yet decided favorably. 

Some further prospecting work was done during the past summer on 
the San Jacinto tin mines in the Temescal mountains, San Bernardino 
county, California. This work did not develop any considerable quantity 
of ore or even markedly improve the prospects of its being found at that 
point. Some lots of cassiterite haye been taken out in time past, but 
not decisively large quantities. 

Value of tin manufactures exported from the United States (a) 

Fiscal years ending 
September 30, nn
til1843, and Jnne 
30 since. 

1826 .••••• ······-· 
1827 .••••• -···-··-
1828 ··•••• .••..... 
1829 ............. . 
1830 --·········· · · 
1831 ............. . 
1832 ...... . ...... . 
1833 ..••••.•••..•. 
1834 .•••••.•••..•. 
1835 .••••• . •••.. •. 
1836 .•..••.•••..•. 
1837- ••••••• -.... . 
1838 ............. . 
1839 --·-······ · ·· · 
1840 .•••••. ····-- · 
1841 .•..••. ··· · ··· 
1842 ...••• . ·-·. --· 

~~!! ~~~~~-~-~~~~~~~ 
1845 ·•·•••·•·· ..•. 
1846 ............. . 

Valuo. l Fiscal years end· 
ingJune 30-

$4,515 1847 .•••••.••.•.••. 
2, 967 184,8 ·•·•••· ....... . 
5, 049 18!9 .............. . 
1, 757 1H50 . •••••......... 
4, 497 18.)1 ..•..•.•••.. - . 
3, 909 1852 ...... . ....... . 
3, 157 1853 .•.•••. - .... - -. 
2, 928 1854 . .••.• - - - .... - . 
2, 230 1855 . ...... - .... .. -
2,545 1856 ...... . ...... .. 
5, 604 1857 .•••••..••..••. 

10, 892 1858 .............. . 
10, 179 1859 ..••.•.••••..•. 
19, 981 1860 .............. . 
7. 501 1861 .••••• -••...••. 
a; 751 1862 .••• ·•••••. uo• 

5, 682 1863 .............. . 

~: ~~~ II ~~: :::::::::::::::1 
10, 114 1866 . ............ . . 
8, 902 1867 .•••.• - . - - .... . 

Value. 

$6,363 
12,353 
13,143 
13,590 
27,823 
23,420 
22,988 
30,698 
14, 279 
13, 610 . 
5, 622 1 

24,186 I 
39,289 1 
39,064 
30,229 I 
62,286 I 

41,558 
46,968 

106,244 I 
79,461 
40,642 1 

I Fiscal years end
ing June 30-

1868 -·····---··--·-
1869 ············---
1870 ..••••••••••. --
1871 .••••••••••• - --
1872 .•••••••••••.•• 
1873 .••••••••••• - --
1874 ...•.• •••••• · -· 
1875 .............. . 
1876 .•.••• ······ - •• 
1877 ............ . . . 
1878 ---··· .••••• . --
1879 ...••••••••• - -· 
1880 .............. . 
1881 .............. . 
1882 ············- .• 
1883 .............. . 
1884 ..••••.•••••.. . 
1885 . ............. . 

1887 ...... . ....... . 
1886 .•.••• _______ .. 

1 

a Classed as " tin, and manufactures of," from 1851. 

Value. 

$27,110 
18,994 
46,007 
70,366 
67,244 
69,865 
62,973 
48,194 
48,144 
87,057 

·116, 274 
103,467 
144,185 
498,524 
198, 608 
191,947 
166,819 
162,304 
157,724 
137,551 
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Tin imported ana entered for consumption in the United States, 1867 to 1887 inclusive. 

In blocks, bare, or pigs, and In plates, sheets, etc. 
Fiscal grain tin. ' 

years ending Total value. 
June 30-

Quantity. Value. Quantity. Value. 

------------------
Owts. Owts. 

1867 -.. - •• - - .. ................... $1, 210, 354. 02 .. .......................... $6, 276, 136.78 $7, 486, 490. 80 
1868 .. ........ .................... 1, 454, 327. 36 . .......................... 6, 893, 072. 07 8, 347, 399.43 
1869 .......... 80,811 1, 709, 385.00 1, 534,324 8, 565, 432. 56 10, 274,817.56 
1870 ......... - Ill, 702 2, 042, 887. 71 1, 333, 150 7, 628, 871. 51 9, 671, 759. 22 
1871 .......... 106,595 2, 938, 409. 82 1, 556, 023 9, 490, 778. 64 12, 429, 188. 46 
1872 .......... 102, 006 3, 033, 837.45 1, 617,627 10, 736, 906. 59 13, 770, 744. 04 
1873 .......... 130,469 3, 938, 032. 25, 1, 854,956 15, 906, 446. 82 19, 8!4, 479. 07 
1874 .......... 116,442 3, 199,807.07 1, 553,860 13, 322, 976. 14 16, 522, 783. 21 
1875 .......... 102,904 2, 329, 487. 96 1, 540,600 12, 557, 630. 75 14, 887, 118. 71 
1876 93,176 1, 816, 506. 00 1, 767, 210 10, 226, 802. 87 12, 043, 308. 87 
1877 .......... 98,209 1, 783, 765. 00 1, 984, 893 9, 1!18, 069. 69 ll, 601. 834. 69 
1878 .......... 128,849 2, 167, 350. 00 2, 166, 489 9, 893, 639. 61 12, 060, 989. 61 
1879 .......... 142,927 2, 301, 944. 00 2, 487, 007 10, 248, 720. 34 12, 550, 664. 34 
1880 .......... 290, 007 6, 153, 005. 68 3, 298,534 16, 524, 590. 19 22, 677, 595.87 
1881 .......... 171, 146 3, 971, 7!56. 67 3, 366, 720 14, 6<11, 057. 87 18, 612, 814. 54 
1882 .......... 197,544 5, 204, 251. 68 3, 926,.311 16, 550, 834. 64 21,755, 086. 32 
1883 .......... 237,348 6, 106, 250. 37 4, 051, 108 16, 688, 276. 67 22, 794, 527. 04 
1884 .......... (a)26, 081, 992 5, 429, 184. 01 (a)527, 881, 321 18, 931, 072. 70 24, 360, 256. 71 
1885 .......... 23,947,523 4, 263, 447.00 505, 559, 076 16,610, 104. 56 20, 873, 552. 00 
1886 .......... 27, 960,761 5, 873, 773. 00 574, 098, 405 17, 719, 957.12 23, 593, 730. 12 
1887 .......... 29,645,531 6, 927,710. 00 570, 643, 389 16, 883, 813. 95 23, 811, 523. 95 

aJPounds in 18~4, 1885, and 1886. 

Prices.-The principal feature of 1887 was the ad vance in price in 
the last three months, due not only to sympathy with the general metal 
movement but to the direct control of the visible supply by the Societe 
des Metaux. Even at the beginning of the year prices were firm, 
owing to reduced stocks. The con&umption had overtaken the produc
tion. The speculative movement began in May, but was retarded by 
somewhat larger increase in the shipments from the Straits than had 
been expected. The price ranged from 21.9 to 37.25 cents per pound in 
New York. 

Opening, highest, lowest, ana closing prices of Straits tin at New York in each month of 
the last tht-ee years. 

1887. 
I 

1886. 1885. 

Months. bi: ~ biJ ~ biJ biJ ~ biJ .s ~ biJ 
-~ 

..,; 
1=1 rrJ ~ Q) 

-~ 
Q) "" -~ 

Q) 

-~ ~ ,.Q Q) ,.Q Q) -~ ,.Q Q) 

Q) bl) ~ Q) bl) ~ bl) ~ p. 
~ 0 .s A 

~ 
c 0 A s 0 0 

0 H 0 0 H 6 0 ..::l 6 
--------------------

Gts. Ots. Ots. Gts. Ots. Ots. Ots. Cts. Gts. Ots. Ots. Gt11. 
January ..... 21.95 22.65 21.90 22~ 20.80 20.80 20.45 20§ 16! 171 16.10 17§ 
February .... 22~ 22.60 22.40 22.55 20! 20! 20~ 20.90 17i 17i 17! 17! 
March ....... 22. 6() 22.70 22.40 22~ 20.90 20.85 20.70 20.95 17! 17.80 16.95 17.70 
April ........ 22.55 22.60 22.40 22.60 20.95 21 20.65 21 17! 18! 1ii 18.20 
May ......... 22.60 ,23.30 22.60 23.10 21 21! 20.85 21! 18 19! 18 19! 
June ... ..... . 23.10 23.40 23.10 23.! 21! 23! 211 22.90 19! 21t 111! 2li 
July ......... 23! j23! 23.20 23t 22.80 22.80 21t 21! 21:1 23h 21! 22 
August ....•. 23! 23! 23.10 23.10 21.70 21.80 21.70 21.80 22 22 20! 20! 

Soptronb" .. f' 10 23. 30 22.95 23! 121.~ 22.65 21.70 22! 

1~170 
21i 201 20.80 

Ootobo' ..•••• 23! I" 23! 27 22~ 22.60 21.90 22i 20.70 21! 20l 
November ... 27§ 35 27§ 35 22i 22.65 22. 17! 221 20l 21:1 20.05 21§ 
December ... 35 371 35 37 221 22! 211 22 21§ 21! 20.55 20.80 



ALUMINUM. 

BY R. L. PACKARD. 

Metallic aluminum.-No progress in the methods of extracting alumi
num appears to have been made in this country since the last report. 
The Castner process of manufacturing sodium cheapens the production 
of that metal to such an extent that. by its employment in the process 
of extracting aluminum it is said that the latter metal can be produced 
for less than $5 per pound. A. company has been formed in England to 
use this process, but no advantage appears to have been taken of it in 
this country. The patents for extracting aluminum issued within the 
past year, cover processes which have not yet been put into successful 
operation. Notices of new processes for the same purpose, and of new 
enterprises, supported by companies with large capital, have appeared 
from time to time in the newspapers, but the returns received from deal
ers and workers in aluminum do not show that there is any real pro
duction of the metal in the United States. 

The price of metallic aluminum during the past year varied from 90 
cents to $1.25 per troy ounce, according to the dealers and workers, and 
was quoted as low as $11 per avoirdupois pound in the trade journals. 
In considerable quantities it was sold for less than $10 per pound. Its 
applications were confined, as before, to small articles, such as dental 
plates, parts of surgical, electrical, optical, and surveying instruments, 
beams of fine assay balances, apothecaries' weights, tobacco boxes, 
spoons, etc., it was used in the form of foil, and leaf for lettering, and 
for various other articles where lightness and strength are desired. Its 
use seems to be extending in this dir~ction, but its price and limited 
production prevent its application on a large scale. The f<?llowing 
table, taken from the report of the Bureau of Statistics of the Treasury 
Department, shows the amount of aluminum imported and entered for 
consumption in the United States from 1870 to 1887 inclusive: 

.4.luminum imported and entered for consumption in the United States, j?·ont1870 to 1887, 
inclusive. 

Fiscal years ending 
June 30- Quantity. 

Pounds. 
1870 .•••••.••••••••. ··•··· .•••.. 
1871. •••••. -- .••••....•......... 
1873...... .•••... ••. 2 
1874. •• . . • . . . ••. . . . 683 
1875.. .. .••. .••..... 434 
1876. ••••• .••....... 139 
1877 .•••. --·........ 131 
1878........ .••.. .. . 251 
1879. • • • • • . • • . • . • • • . 284. 44 
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Value. 

$98 
341 

2 
2,125 
1, 355 
1, 412 
1, 551 
2, 978 
3,423 

Fiscal years ending 
June 30-

1880. ·····-·········· 
1881. ·•··••·••···· ... 
1882 .••..••••.• ··--·· 
1883 ..••••• ·••··••••· 
1884 .....••...••.•••. 
1885 . .......•.••••••• 
1886 .....•...•••.••• 
1887 .......•..••.•••. 

Quantity. 

Potmds. 
340.75 
517.10 
566. 50 
426.25 
595. 00 
439.00 
464.50 
796.60 

Value. 

$4,042 
6, 071 
6, 459 
5, 079 
8,416 . 
4, 736 
5, 297 
9, 458 
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Alloys of aluminum.-The manufacture of aluminum bronze has be
come an established industry, and is carded <>n by the Cowles Electric 
Smelting and Aluminum Company, of Lockport,. New York, where the 
company has a large establishment for producing aluminum bronze 
and brass and ferro-aluminum. The Cowles process was described in 
"Mineral Resources of the United States, 1885," and is now presum
ably well known to persons interested in the subject. The use of the 
bronze is extending, and the Cowles company produced 144,764 pounds 
in 1887. It contains about 10 per cent. of aluminum on the average, 
and its price at the works was 40 cents per pouucl in 1887. It is fur
nished in castings of every description, in ingots, billets, and slabs, and 
in rods, sheeting, bars, and wire. Its great tensile strength was men
tioned in the report for 1885. The following table is taken from the 
official report of William H. Harris, Chief Engineer, U. S. Navy, to En
g'ineer-in-Chief George W. Melville, U. S. Navy, of tests made at Water
town on specimens of aluminum bronze and brass, which alloys were 
recommended for making propeller castings for the Navy: 

Test made on specimens of aluminum bronze and bmss . 

.Approximate compo
sition. 

'Inch. Inch. Sq. in. Pounds. Pounds. Pr. ct. Pr. ct. Inch. 
1 C Cu91.5,.Al7.75J..Si.75. 15 1.875 2.7612 60,700 18,000 23.2 30.7 (a)l.56 9.39 13.85 
7 C Cu 88.66,AllO,~i 1.33 15 1. 875 2. 7612 66, 000 27, 000 3. 8 7. 8 (a)l. 8 14.12 14.26 
9C Cu91.5,Al7.75,Si.75 15 1.875 2.7612 67,600 2<1,000 13.00 21.62 (a)l.66 11.1813.59 

10 C Cu 90, Al 9, Si 1 _.... 15 1. 875 2. 7612 72, 830 33, 000 2. 40 5. 78 (a)l. 82 
11 C Cu 63, Zn 33.33, Al3~, I 

Si.33 .............. 15 1.875 2.7612 82,200 60-73,000 2.33 9.88 (a)l.78 14.69 10.6u 
13 C Cu 92, Al7.5, Si .5 . . 15 1. 875 2. 7612 59, 100 19, 000 15. l 23.59 (a)l. 64 
9 D Cu91.5,A\7.75,:si.75 15 19 2.84 53,000 19,000 6.2 15.50 (b)l.75 

10 D Cu 90, Al 9, Si 1 . . . . . 15 1. 89 2. 81 69, 93u 33, 000 1. 33 3. 30 (bH. 86 
11 D Cu 63, Zn 33.33, .Al 

3.33, Si.33.......... 15 1. 9 2. 84 70,400 55,000 o. 4 4. 33 (b)l. 86 
13 Dl Cu 92, Al 7.5. Si .5... 15 1. 93 2. 93 46, 550 17, 000 7. 8 19. 19 (bll. 73 

a Chill castings. b Dry sand castings. 

The great tensile strength of the bronze and its resistance to corro
sion have led to comparative tests between it and the manganese bronze 
used for propellers in England, which resulted, it is said, in favor of the 
aluminum bronze. The Cowles company received the contract to cast 
the propeller for gunboat No.2 of the U. S. Navy. Aluminum brass 
possesses great rigidity, costs less than the grade of bronze used for 
propellers, and is said to resist the action of sea water. Propellers 
made from it by the Herreschoff Manufacturing Company are said to 
have been preferred by them to those made of bronze. 

The extraordinary tensile strength of aluminum bronze and its high 
limit of elasticity have sugg(j.Sted, among other proposed uses, its em
ployment as mateTial for cannon, as noticed in " Mineral Resources of 
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the United States, 1885." At the meeting of the Naval Institute in 
October, 1887, a paper was read by Mr. Cowles, pointing out in detail 
the ad vantages of aluminum bronze for heavy ordnance and suggesting 
a method of casting it. 

Another proposed use of the bronze, based on the power of resisting 
corrosion, which it is claimed to have in a high degree, is for pumps and 
other machinery subject to the action of acid mine waters or corroding 
fumes, and for battery, sizing, and jig screens. It is understood that 
experiments are to be made at Newport to test the resistance of the 
alloy to the action of sea water. 

F.erro-a.luminum.-In the report for 1885 a brief notice was given of a 
paper by Petter Ostberg on the use of aluminum in very small quanti
ties (0.05 per cent. to 0.1 per cent.) in melting wrought iron in crucibles. 
The aluminum was added in the form of an alloy of iran and aluminum, 
containing about 9 or 10 percent. of the latter metal, and a small quan
tity of the alloy was made by the Cowles company in that year for the 
purpose above described. Since then this use of aluminum has been put 
in practice, notably by the United States Mitis Company, and the same 
application bas been made in casting steel. The tensile strength of the 
wrought iron treated with ferro-aluminum is said to be increased, and 
it is important to note that this feature, together with the facility of 
casting, due to the addition of the aluminum, gives to the puddling fur
nace a power to produce iron equal to mild Siemens-Martin steel. The 
limited prodtiction of ferro-aluminum and the large demand for it to 
add to steel iu making castings have hitherto prevented any extended 
application of it to wrought iron, but it is understood that the Mftis 
company is about to put in operation a plant for the production of 
Mitis wrought-iron castings. 

The use of ferro-aluminum in the manufacture of cast-steel is increas
ing. It is stated positively that the addition of 0.1 per cent. of aluminum 
to the steel em~ctually prevents the formation of blowholes. The results 
of experiments and of a heat of 45,000 pounds of opeQ.-he::trth steel 
treated in this manner showed, according to the reply from a firm of 
manufacturers, " a more liquid cast and almost an entire absence of 
blowholes in the resulting ingots. The tensile strength was consider
ably increased and ductility apparently not impaired so far as we dis
covered." 

.A .. n idea of the growing demand for ferro-aluminum for this metal .. 
lurgical use is obtained from the statement of the Cowles company that 
42,617 pounds were produced in 1887 against 2,000 to 3,000 the previous 
year. This alloy contains on an average 7.8 per cent. of aluminum, 
and its price at the works was $5 per pound of the contained alumi
num and 12" cents per pound of iron. 
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A resume of the statistics of the production of aluminum bronze and 
ferro-aluminum, derived from the replies of the manufacturers, is as fol· 
lows: 

.Amounts of aluminum bronze and ferro-aluminum produced in the United States from 1885 
to 1887 inclusive. 

Aluminum bronze. Ferro-aluminum. 
Years. 

Pounds. Value. Pounds. Value. (a) 

1885. •.• • • . . • . . • •. . • •• . 4, ooo to 5, ooo $1,600 to $2, ooo ------
2
-.-

5
-
0
-
0
- .... .;

1
·.-

0
-
0
-
0
· 

1886. .. .. . .... .. .. .. .. . 50, 000 20, 000 'l' 

1887 .... .• ....... ...... 144,764 57,905 42,617 17,000 

a At $5 per pound of aluminum contained. 

Thus while there is practically no production of metallic aluminum 
in the United States as yet, the manufacture of its alloys increases 
from year to year, and we may expect an annual increase as new uses 
are found for the bronze. The sudden increase in the production of 
ferro-aluminum shows that its importance as a metallurgical agent is be
coming recognized by the iron and steel manufacturers of th~ country . 

• 
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During the summer of 1887, when the price of refined platinum rose 
significantly, inquiry was made as to sources from which the crude ma
terial could be obtained. After dealers in this country had learned that 
it is very difficult to get any crude platinum from the operators of the 
Ural mines, efforts were made to obtain this material from the Pacific 
coast. American consumers of platinum employed agents in Oregon 
and Washington to look for platinum among the placer gold workings. 
As a result, 448 ounces of platinum in all were sold in New York, Bos
ton, San Francisco, and elsewhere, for $1,838. It has become the preva
lent opinion that considerable platinum may thus be obtained if it is 
saved from the tailings. 

In Oregon platinum has been found, especially iri the placers near 
Waldo, Josephine county; near Port Orford and Eckley, Curry county, 
and near Randolph, Coos county. At Port Orford and Randolph it 
occurs in the" black sand" minAs on the sea beach. 

A reduction in the price of foreign platinum from $7.50 to $6.80 per 
ounce lessened the demand, since scrap platinum could then be worked 
over almost as cheaply as the crude material, and lit.tle attention has 
since been paid to the matter. 

The exports and imports of platinum, principally as sheets and wire, 
are given below. The uses for this metal are increasing. A use in
volving a large and steady consumption of platinum wire is for stems 
on porcelain teeth. It is estimated that 40,000 ounces of platinum are 
thus consumed in the United States yearly. 

Value ofplatinum exports. 

Fiscal years ending June 30- Unmanu- Manu- Old 
factured. factured. platinum. 

1-------------j---------

1880 ...................................................... -- .. $600 
1881. ....................... ·····---·- .......... --·. --·--·- --. 4, 222 
1882 ...................................... ---------· $19,244 ...... .. 
1883...................................... $6,250 21,600 
1884 .................. ·--- ........ -- ........... ------ 18,587 1, 130 
1885 .................................... -... -- .. -.- ........ --. 7, 000 
1886 .......................................... --.. .. 4, 048 2, 000 
1887 ...................................... ---------- 2,200 17,500 
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Platinum imported and entered for consumption in the United States, 1867 to 1887 inclusiVB• 

Unmanufactured. 

Fiscal years ending June ~0- M~~:.ct- 1-----:------1 v:eS:O~t~, 
etc. 

1867 .•••••.••••• ••••••·•••·• ... $456 
1868.................. ..••.• ... 290 
1869 .•••••.•••..•...•••• - - • - •. - 184 
1870-.- •••...••• -- •• -•........ - 648 
1871.- ••.•. -...•....•• -.•••. -- . 48 
1872........................... 310 
1873.- ...................... -.. 43 
1874 ...... ··••••·••··•·····•··· 143 
1875. -- .. --- .••.••...•••.••. -.- 173 
1876.-- •••.. --.- ••••...•.•.. -. . 6 
1877 .•. -••.....•..••.••..••. -.- 11 
1878 ..••••.•••....•••. ······--- 241 
1879 ...... ··--··. ·····.- •..• -.- 73 
1880 ...... --···· .•••.• -- .. - ... . 964 
1881. -.. . ..••.•••••. -••.•. - . . . 290 
1882 ................... - - - .. - . . 1, 731 
1883........................... • 4 
1884 .....•..••.•••.•..•...........•.•...... 
1885- ... -••.••....••. - . . . . . . . . . 3 
1886 ....•• ···••• ..•....••..... . ..........•. 
1887 ....................................•. 

Quantity. Value. 

Pounds. 

~::::::::::: --$95; 2o& · · $2o~ 274 
. • • • • • • • • • • • 80, 014 22, 004 
. . • . . • • .. • . . 99, 984 16, 294 
-....... . . . . 108, 244 22; 470 
. . • • • . • • • • . 91, 472 21, 816 
..•••• .••... 90,771 9 
.. • .. • • .. • .. 123, 293 59, 698 
............ 141,188 18,082 
..• ---.--.-. 141, 207 7, 421 
. • • • • • . • • • .. 81, 925 18, 611 
.••. -- ..... . 120,121 50,133 
............ 166,178 34,209 
.... -.- .. -.. 217,144 41,827 
. - - .. - ... - -. 273, 343 21, 292 

3, 125. 60 285, 731 48, 452 
3. 104. 15 298, 799 92, 967 
2, 846. 00 289, 898 83, 112 
2, 612. 34 285. 239 17, 4 73 
3, 204. 28 356, 020 83, 752 
3, 861. 37 438, 516 58, 925 

Iridium imp01·ted and entered for consumption in the United States, 1873 to 1887 inclusive. 

Fiscal years ending June 30- Value. Fiscal years ending June 30- Value. 

1873 ......................... . 
1874 ........................ . 
1875 ............ -......... - .. . 
1876 ......................... . 
1877 ......................... . 
1878 . ........................ . 
1879 ......................... . 
1880 ......................... . 

$429 
275 
500 
180 
311 

(a) 
425 

(a) 

1881. ......................... . 
1~82 .......................... . 
1883 .......................... . 
1884 ........................ . 
1885 ......................... .. 
1886 ......................... .. 
1887 ......................... . 

a None reported • 

• 

$1,730 
7,307 

495 
(a) 

5, 852 
(a) 
(a) 



MANGANESE. 
BY JOSEPH D. WEEKS. 

In this report on the occurrence and production of manganese in the 
United States the ores of the metal will be divided, for the 1nesent 
purposes, into three general classes : first, manganese ores; second, 
manganiferous iron ores; and third, argentiferous manganese ores. 
The dividing line between the first two grades is taken at 70 per cent. 
binoxide, equal to 44.252 per cent. of metallic manganese, this being the 
standard of shipments to the English chemical works. In the third class 
are included those argentiferous manganese ores of Montana and Colo
rado which are utilized not only for their silver content but have an 
added value by reason of the fluxing qualities imparted to them by the 
presence of the manganese. 

The long ton of 2,240 pounds is uniformly used in this chapter. 
Localities in which manganese occurs in the United States.-While there 

has been a constant and persistent search for new deposits of manga
nese during the pa.st year, no new development of any importance has 
been reported outside of the localities that have been described in the 
previous volumes of Mineral Resources. Indeed, some localities re
garded as quite promising at the time the report for 1886 was made up 
have proved to be of little value; and the ch~ef production is still con
fined to the localities that have been noted as manganese producers for 
many years. The extensions of the iron-ore regions in the Lake Supe
rior district, in which it was hoped deposits of manganese ores might 
be found, have so far produced only insignificant quantities of an ore 
with more than 44!- per cent. of metallic manganese, the chief product 
being a manganiferous iron ore containing from 4 to 10 per cent. There 
are somewhat encouraging prospects of the discovery of manganese ore 
in North Carolina, and also in western Arkansas. Yet it is still true 
that Crimora (Virginia), Cartersville (Georgia), and Batesville (Arkan
sas,) furnish practically all the manganese ores mined in the United 
States. 

During the past year, however, manganiferous iron ores have been 
mined in sections that either produced little or no ore of this grade in 
1886, or that have not produced ariy for some years. In the report on 
manganese in Mineral Resources for 1886, so little manganiferous 
iron ore was produced outside of the Lake Superior region and the 
argentiferous manganese ores of Montana, Colorado, etc., that the dis
tinction between manganese and manganiferous ores, except in these 
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two cases, was entirely ignored. This year, however, manganiferous 
iron ore is reported as mined; outside of the Lake Superior region, in 
Virginia, Georgia, Vermont, and Maine, but the quantity produced was 
quite small. 

Production of 1nanganese in the United States in 1887.-The total pro
duction of manganese ores in the United States in 1887 was 34,524 tons, 
valued at $333,84-4, or an average of $9.67 a ton. This is an increase of 
4,331 tons over 1886, an increase in total value of $56,208, and in aver
age value of 47i cents a ton. Of the 34,524 tons, Virginia produced 
19,835, or 732 tons less than in 1886. Georgia's production in 1887 was 
9,024, an increase over 1886 of 2,983 tons. Arkansas produced in 1887, 
5,651 tons, an increase over 1886 of 2,335 tons. California, Alabama, 
Tennessee, and Nevada drop out of the list as producers of manganese, 
while North Carolina produced in 1887 the same amount as in 1886, viz., 
14 tons, or about a carload. Virginia's percentage of the total produc
tion in 1887 was 57 per cent. as compared with 68 per cent. in 1886; 
Georgia's 26 per cent. in 1887 as compared with 20 per cent. in 1886; 
and Arkansas's production 16 per cent. in 1887 and 11 per cent. in 1886. 

The distribution of the production of mangaaese ores in the United 
States in 1887 is as follows: 

Amount and value of manganese m·es p1·oduced in the United States in 1887. 

States. 

A. verage per 

Production. Total value. 10{i;e;~d :· 
cars. 

Long tons. 
Virginia................. 19, 835 
Georgia.... . . .. . .. . .. .. • 9, 024 
.Arkansas...... . . . . .• • • . 5, 651 
Nort!h Carolina...... . ... 14 

Total. ........... .. 34,524 

$253,833 
51,728 
28,255 

28 

333,844 

$12.79 
5. 74 
5. 00 
2. 00 

9.67 

Value of manganese ores.-From the above table it will be seen that 
the total value of the 34,524 tons of manganese ores produced in the 
United States in 1887 was $333,844, an average value of $9.67 a ton. 
The average value of the ores of the several States varied from $2 in 
North Carolina to $12.79 in Virginia, the Arkansas value being $5 a 
ton and the Georgia value $5.7 4. The range of values in Virginia was 
from $4.13 to $20; in Georgia, from $2.50 to $6.50, while in Arkansas 
a uniform price of $5 was given as the value of the ore. It should be 
distinctly understood that these values are free on board carts or cars 
at the mines. Where ore is sold delivered on cars or at localities dis
tant from the mines, the cost of carting the ore to the cars or to the 
locality is deducted from the f. o. b. price. 

Production of manganese ores, 1880 to 1887.-Continuing the table pub· 
liA~bed in the last volume of Mineral Re~ources, we give below the pro

~l64MIN-10 
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duction of manganese in the United States, so far as the same has been 
ascertained, in the years 1880 to 1887 : · 

Production of manganese ores (over 44i pe1· cent. of metallic manganese) in the United 
States, from 1880 to 1887 incl·usive. 

States. 1880. 1881. 1882. 1883. 1884. 1885. 1886. I 1887. 

----------
I~J?~~~~---.·. ·. ·.:::::: :::: 3, 661 3, 295 2, 982 5, 355 8, 980 18,745 20, 567 19,835 

100 175 400 800 1, 483 3, 316 5, 651 
Georgia ................. 1, 800 1, 200 1, 000 2, 580 6, 041 9, 024 
Other States ............ 300 300 375 400 400 450 269 14 

-------------------
Total. ............ 5, 761 4, 895 4,532 6,155 10,180 23,258 30, 193 34,524 

Prior to 1885 the statement is simply the best approximation to the 
actual figures that could be secured. The Virginia production is very 
nearly correct through all the years; Georgia's figures are taken from 
railroad manifests; the Arkansas figures have been collected from sev- · 
eral sources, and checked as far as possible, and are believed to be sub
stantially correct. The statements for 1885 and 1886 are compiled from 
actual returns. 

Production of manganiferous ·iron m·es.-As has already been stated, 
the distinction between manganese ores and manganiferous iron ores 
was not preserved in the report for 1886, owing to the small quantity of 
manganiferous iron ores produced outside of the Lake Superior region. 
It is still true that the larger part of the manganiferous iron orPs pro
duced in the United States comes from the Lake Superior mines, chiefly 
from the Colby mine in Michigan. Quite a number of the mines in 
other parts of the Lake Superior district produced iron ores containing 
a greater or less percentage of manganese, but it has been impossible 
to obtain a statement as to the amounts of these ores, as the quantity of 
manganese contained was so small that no attempt was made to dis
tinguish between the ores carrying manganese to the extent of 2 per 
cent. or more and those having less than this amount. In many cases 
the contents of manganese did not increase the money value of the ore 
above what its value would have been as an iron ore. The iron pro
duced from these ores, however, had au additional value because of its 
quality, even though in many cases there was no inereased money value. 
Some little ore, probably 10,000 tons, was produced that contained 10 
per cent. of manganese, and this had an additional value from its con
tents of manganese. 

The total production of manganiferous iron ores in the United States 
was 211,751 tons. Of this, 210,000 tons w·ere produced in the Lake Su
perior region, 200,000 tons containing 4 per cent, and 10,000 tons 10 per 
cent. of manganese. The total amount of manganiferous iron ores pro
duced outside of this region was 1, 751 tons, 1,025 tons of which was pro
duced in 'Virginia, 195 tons in Georgia, 481 tons in Vermont, and 50 tons 
in MM~e. -It is very qifficqlt to arrive ~t the valu.e of this ore at th(} 

- • - • 4 " - • • - + ... ·- - • .... ..... .... - ~ : • • - - - • - - - ••• 
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mines. But little Lake Superior ore is sold delivered at the point of 
production, but at tbe lake ports. The price at the lake ports can be 
readily ascertained, but the cost of transportation during the year varies 
so greatly that it is almost an impossible task to attempt to arrive at the 
positive value of the ore on carts and cars at the mines. It is assumed, 
however, that the total value of the manganiferous iron ore produced 
in the United States in 1887 was $600,000. This would be on the basis 
of $2.80 for the 4 per cent. ore, which constitutes 200,000 of the 211,751 
tons produced. 

Production of argentiferous manganese ores.-It is estimated from the 
best data obtainable that the production of manganiferous iron ores 
containing silver in the Rocky Mountain region in 1887 was some 60,000 
tons, valued at $10 a ton. These ores are not utilized for their man
ganese directly, but for their silver, the manganese they contain adding 
to their value because of its fluxing qualities. 

Total production of all classes of ores containing manganese in 1887.~ 
Regarding all these three classes of ores as manganese ores, the total 
production of all manganese ores in the United States in 1887 was as 
follows: 

Production of all kinds of 'rnanganese o1·es in 1887. 

Quantity. Value. 

1-----------------------1------- ------
Long tons. 

Manganese ores.......... . ........... 34,524 $333,844 
.A.rgentiterous manganese ores....... 60, 000 600,000 
Manganiferous. iron ores.......... . .. 211,751 600,000 

Total . ..• . • . .•. .. . . .. . . . .. . .• . .. . 306, 275 I, 533, 844 

ARKANSAS. 

Arkansas still maintains its relative rank in . the production of man
ganese in the United States, being the third State in total amount of 
production. It has, however, showed a · marked increase in the amount 
produced, the production of 1887 being 5,651 tons as compared with 
3,316 tons in 1886, and 1,483 tons in-1885. The production here given 
is entirely from the so-called Batesville district, which has been so thor
oughly described in previous volumes of Mineral Resources as to ren
der unnecessary any detailed description in this report. The railroad 
referred to in the report for 1886 as being in course of completion has 
been finished as far as Cushman, and most of the ore is now being 
shipped by rail, the shipments in the last seven Il}Onths of 1887 from 
this point being 3,036 tons. 

In addition to the analyses given in previous volumes of Mineral 
Resources we have the following· analysis of ore from the deposit of 
Messrs. Matthews & Cole in the Batesville district. This deposit is 
found in a body of 1,200 acres of land, It occqrs in pockets. 



148 MINERAL RESOURCES. 

Analysis of manganese m·e from the deposit of ~Matthews cj· Cole, near Batesville, Inde· 
pendence connty, .Arkansas. 

I Per cent. 

Metallic manganese................................ 52. 60 
Silica.............................................. 4. 25 
Iron ...... ...... .......... ..........•.. .... .. ...... 2. 35 
Phosphorus . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 0. 137 

This sample was dried at 2120 F. As taken from the car load this 
sample contained 9 per cent. The analysis was made by Carnegie, 
Bros. & Co., Pittsburgh, Pennsylvania. 

The following is an additional analysis of ore from the mines of the 
Keystone Manganese and Iron Company, the analysis being made by 
Mr. T. T. Morrell, chemist of the Cambrja Iron Company's works at 
Johnstown, Pennsylvania. It is an average of all of the ores received 
in December, 1886. 

Analysis of manganese o1·e from the ·mines of the Keystone Manganese and Iron Company, 
near Cushman, Batesville District, Independence county, Arkansas. 

In the ore I~ the oreo 
as received. dned:i~212 

1----- -------1--------

Metallic iron ........................ . 
Metallic manganese ...........• . •.••. 
Phosphorus ......................... . 
Water ................•.............. 

Per cent. 
2.17 

52.55 
.155 
3. 28 

Per cent. 
2.24 

54.33 
.160 

During the year 1887 considerable attention was attracted to the de
posits of manganese in south western Arkansas, to which reference has 
already been made in previous volumes of Mineral Resources. As to 
the extent of these deposits there is no question. 'rhere were two ob
stacles, however, in the way of the utilization of the ore-one, its dis
tance from railroad transportation, and the other the high content of 
phosphorus, which seemed to render it useless in steel manufacture. 
Late in 1887 Saint Louis parties oFganized the Arkansas Development 
Company, and were pushing explorations, bringing the deposits to the 
attention of the public. Through the courtesy of Mr. W. E. Barns, 
vice president of this company, we have the following statement of the 
location of these deposits, their character, and the progress of devel
opments. 

The south range Qf the Ozark mountains runs east and west, and 
forms the boundary line between Howard and Polk counties. There 
are only three gaps in the mountains· from the Indian Nation line to 
the eastern boundary of Moutgomery-Cossatot river, Saline river, and 
Caddo creek., and it is through these gaps that the railroads now under 
construction must pass en route to Fort Smith. Township 4 south, 
range 28 we~t, in Polk county, contains, in addition to large bodies of 
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limonite ore running over 56 per cent. metallic iron, immense deposits 
of manganese ore or pyrolusite, the richness and extent of which will 
be determined in the near future. The ores.found in this locality might 
lJe termed in a general way manganiferous iron ores. The deposits are 
discovered from surface indications or ''blow outs" from veins which 
lie in a vertical position between clearly defined walls, said to be no
vaculite. The general course of the veins is from east to west, and 
they are discoverable at many points along their course. That true fis
sure veins of manganese ore exist in this region there can be no doubt. 
Recent analyses of surface specimens, made by Professors W. B. Pot
ter and Regis Chanvenet & Bro., of Saint Louis, show the following re
sults: 

Analyses of Polk county, Arkansas, manganese ore. 

I---- --ll-_No_.l_. I No.2. I No.3. No.~ 
Per cent. I Per cent. Per cent. Per cent. 

Silica . . . . . . . . . . . . . . . . . . . . . . 9. 02 3. 72 1. 88 3. 28 

Metallic manganese...... . . 58.36 55.80 27.68 52.22 
Iron . . . . . . . . . . . . . . . . . . . . . . . . 00 I . 50 35. 391 4. 40 

Phosphorus................ . 41 . 03 . 23 . 04 

An analysis of No. 4 is as follows : 

-------- Po"'"' II IP•"ont 
Moisture...... . ...... 0.44l2 ' Magnesium ........... 0.5117 
Silica................. 3.2873 1 Phosphorus ...... .. .... 0.044 
Alumina . ....... . ..... 2. 3700 f Iron...... . ............ 4. 4030 
Calcium oxide . . . . . . . . 1. 8640 1 Manganese . . . . . . . . . . . . 52. 2254 

I I 
Binoxide of manganese 

in ore .. . ............. 69.8322 

An analysis of a soft <;>re taken from a shaft in the central part of 
this county gives 60.28 per cent. metallic manganese and 0.167 per cent. 
phosphorus. The specimens run from 60 to 70 per cent. in binoxide 
and from 15 to 23 in the sesquioxide of manganese. Twenty-six differ
ent specimen-:; sent to Birmingham and Sheffield, England, gave the 
first of the following analyses: 

Analyses of manganese ore from Polk county, Arkansas. 

---------I-N_o_. 1_._ No.2. [_ N_o_. 3---I--N- o._4_. - I 

Per cent. Per cent. Per cent 
Silica...................... 3. 00 2. 766 1.190 
Iron................................. . ........ . <!.696 

· ~:::m~ ~~~i~~~~~- ~ ~ :::: :1·-- ·ss:io· ~ ----7i: 2o· · --si:269 ·1 
Phosphorus ....... ,........ .13 trace. . 09 

Per cent. 

17.00 
47.00 

. 06 

Number 2 is the average of four assays by Professor Waite, of the 
Missouri School of Mines. 
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Number 3 is by Prof. J. Blodget Britton, of Philadelphia. 
Number 4 was made at the Smithsonian Institution. 
In developing these ores, a shaft 37 feet in depth has been sunk at 

Dallas, but beside this little has been done in the way of development. 
The analyses are all of surface specimens. Whether the phosphorus 
will decrease as the ore is struck under cover is an open question. The 
outcroppings are extenshTe, and extend for miles east and west: Tlle 
veins are almost vertical, the north wall in most cases being novacu
lite, while the so nth wall is of slate. In the shaft referred to, which was 
commenced on a small blow out, the vein increased in width from 12 
inches at the surface to 30 inches at a depth of 37 feet. The vein mat
ter clearly defines itself and is separated from the north wall by selvage. 

The two tunnels now being driven by the Arkansas Development Com· 
pany are in section 27, township 3, range 30, and in section 32, township 
4, range 28. One of them is now in 60 feet; the other 43 feet. 

The only way at present to reach this district is from Nashvill~ or 
Fort Smith. The former is 45 miles by the road, and the latter 90 
miles. 

The following shows the production of manganiferous ores in Arkan
sas since 1880. The remarks relative to the accuracy of the figures for 
Virginia will apply here also. 

Production of manganese ores in A1·kansas, 1880 to 1887. 

I--Y-ea_rs. __ l Quanti~~~ Yoa,., I Quantity. I 
1880 . ................. 1 ~~~:.t~~~--1 1 ",.······ .. ···········1 Lonqt~[)'ct I 1881. ................ -I 100 ' 1885....... . . • • . • . . . . . . 1, 48a 
1882 ...... ···•········ 175 1 1886................... 3,316 
1883 .........•........ 

1 
400 ll887 .....•.. ==--·_·l_5,651 I 

The above quantities are based on railroad and other shipments. 
Some estimates place the production of ore in this State prior to 1885 

at 5,000 tons. This is probably an overestimate. 

GEORGIA. 

Georgia produced in 1887, 9,024 tons of manganese; an increase from 
6,041 tons in 1886 and 2,580 tons in 1885. It thus still retains its po
sition as second in rank in the production of manganese ore. 

As stated above, practically all the ore mined in this State is from 
the Cartersville district; the great increase in production, however, be
ing from the Dade mines. 

This district and the character of the ore l:!_ave been so thoroughly 
described in previous volumes of Mineral Resources that the descrip
tion need not be repeated here. The following is the production of the 
Cartersville region since 1866 : 
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P1·oduction of manganese ore in the Cartersville region, Georgia. 

Years. Quantity. Years. Quantity. 

Long tons. 
1877. ····•• ..•... ·•···· 2,400 

Long tons. 
1866 ...... ............ 550 

1878. .•...•..•... .•.... 2, 400 
1879 ......•..•... ····•· 2,400 
1880................... 1,800 

1867 .................. ) 
1868 .................. I 
1869 ................. . 

1881. .....•• - •....•• - • ' 1, 200 
1882 . .................. 1, 000 
1883 ............................ . 

1870............ . . . . . . ~ 5, 000 
1871. ................. I 
1872 ................. . 

1884 ........... ................. . 
1885....... ...... ...... 2,580 
1886. ...... ............ 5, 981 
1887................... 9,024 

1873 .................. J 
1874.................. 2, 400 
1875............ ...... 2,400 
1876.................. :1,400 

MICHIGAN AND WISCONSIN. 

But little can be added to the statement given in the volume of Min
eral Resources for 1886 relative to the character of the deposits of man
ganiferous iron ores found in Michigan and Wisconsin, or in what is 
generally known, for want of a better term, as the Lake Superior region. 
Manganese ores, or those containing more than 44! per cent. of metal
lic manganese, have not been found in commercial quantities during 
the year. It was reported that a deposit of ore containing 55 per cent. 
of metallic manganese had been found on the Menominee range, in the 
same hills in which the Florence mines occur, but nothing further can 
be learned relative to it. 

The Colby mine, which produced 257,000 tons of manganiferous iron 
ore in 1886, and which was described in Mineral Resources, 1886, page 
189, produced in 1887, 210,000 tons, 200,000 of which contained 4 per cent. 
of metallic manganese, and 10,000 tons of 10 per cent. The latter 
was used as manganese ore in the manufacture of spiegeleisen. 

NORTH CAROLINA. 

The only manganese mined in this State in 1887, so far as has been 
ascertained, was a sample car load, which was shipped to Pittsburgh 
for test. The deposits which promised so well in 1886 have not, as yet, 
justified the anticipations entertained of them at that time. 

VIRGINIA. 

Virginia still maintains its pre-eminence in the production of man
ganese ore in the United States, though the percentage mined in 1887 
was reduced, owing to the increased production of Georgia and Arkan
sas. The total production of manganese ores in this State in 1887 was 
19,835 tons, out of a total of 34,524 tons, or 58 per cent. of the total pro
duced in the United States. There were also produced in this State 
1,025 tons of manganiferous iron ores. 

From the Crimora mine, and its neighboring mines, owned by the 
Old Dominion Manganese Company, and leased by the American Man-

I 
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ganese Company, which also operates the Crimora mine, there were 
produced in 1887, 19,100 tons out of a total of 19,835 tons produced in 
this State, still making this company the largest producer of manga
nese ores in this country, and possibly, with the exception of the mines 
in Russia, the largest in the world. 

1 The production of these mines brought down to 1887 is as follows: 

Production of the Crimora mine, Vi1·ginia. 

Quantity. 

Long tonB. 
Prior to 1869 . • . • . . . • .. .. • .. .. .. . .. • .. .. • .. .. . . . 5, 684 
May, 1869, to February, 1876 ...... ............. 280 
February, 1876, to December, 1878............. 2, 326 
December, 1878, to December, 1879............. 1,602 
1880- -- - -- --- - -- ---- -- -- -- -- .. -- -- ---- -- - --. -- - . 2, 963 
1881 .... -- ------------------ --·--- ...... ·-----.- 2, 495 
1882 --.- •• ---- -- •• -- - ------- -- • • • -- • -- ----••• -- 1, 652 
1883.-- ........... ----- --·--- .•••••••• - .. -- •. -.. 5, 185 
1884 .•• -............ ---··· ...... •••••· •••••• - •• . 8, 804 
1885 .... -- .... - ••••••• ··---- ------.------ ---·... 18, 212 
1886.... •• ••••••• ............ ••. ••••••• ......... 19,382 
1887 .... -- ••• - ... -- .•••••• ------ • --.-- •• ----. --. 19, 100 

From this it will be seen that the production of the Crimora mine, 
which in 1887 also included the production of the Old Dominion mine, 
was less than in 1886. 

Among the new developments in this region may be mentioned that 
of the Midvale Manganese Company, at Midvale, Rockbridge county, 
which, in 1887, produced 250 tons of manganese, averaging, it is claimed, -
59 per cent. of metallic manganese. This company owns about 300 
acres of land, upon which two shafts have been sunk a quarter of a 
mile apart, ore being found in both shafts. 

Near Marion, in Smith county, Mr. H. B. Hull mined in 1887 some 
100 tons of manganese, the ore varying from 35.769 per cent. to 40.862 
per cent. of metallic manganese. The workings have developed a mass 
of ore, but the mines have not been opened sufficiently to determine 
completely the nature of the deposit. 

In the neighborhood of Wytheville, on a tract of some 700 acres of 
land, an ore containing from 40 to 53 per cent. of metallic manganese 
and from 0.04 to 0.16_7 per cent. of phosphorus, and low in silica, has 
been opened, and some 300 tons were taken out in 1887. 

The Piedmont Manganese Company, composed of Baltimore capi
talists, has opened a deposit of soft ore near the James river in Nelson 
county, near Warminster. The deposit is extensive, and it is proposed to 
use concentrating machinery in preparing the ore for market. In this: 
way ore containing as high as 90 per cent. of manganese dioxide has 
been separated. This is the first known attempt to improve manganese 
ore by concentration, although the manganese ore used in making fer:. 
ro-manganese is frequently cleaned by washing. 
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ROCI{Y MOUNTAIN REGION. 

The character of the manganese ores in the Rocky Mountain region 
was set forth in detail in the last two volumes of Mineral Resources, 
and will be found on page 379 of the volume for 1883-'84 and on pages 
348 and 349 of the volume for 1885. The ore is practically manganif
erous iron ore, containing silver, and is used entirely as a flux to help 
smelt siliceous ores. The ore carries some lead, and from 5 to 30 ounces 
of silver per ton; from 3 to 15 per cent. of manganese, and from 35 to 50 
per cent. of iron. The amount of these ores used at some of the smelt
ers is quite large, one establishment using as much as 18,000 long tons 
in 1886. 

The amount of these argentiferous manganese ores treated in the 
country in 1887 is estimated at 60,000 tons, valued at an average of $10 
a ton. 

FOREIGN SOURCES. 

Oanada.-Concerning the distribution of manganese ores there is 
nothing to add to the very full description given in previous volumes 
of Mineral Resources. No statement of the production of New Bruns
wick has been received. Mr. E. Gilpin, jr., chief inspector of mines for 
the province of Nova Scotia, has again furnished a statement of the pro
duction of manganese in that province for 1887, which is added to the 
table in the last report, giving the production of manganese in Nova 
Scotia since 1861 : 

Production of manganese ore in Nova Scotia from 1861 to 1887 inclusive. 

Years. Mines. Production. Value. 

-------:--~------ 1-----1----1 

Long tons. 
1861 to 1871 . . . . . ...... •••• ... .••••. • .... . . . 1, 500 $10, 500 
1872.......... ...... ...... ................... 40 1,400 
1873 .......... ····•• ...... - .•.. •••••• ..... ... 131 ......•••• 
1874_ ....•.... ·•···• ...••..•••••...••••..•.•........•............•••. 
1875 ............•.... -- ..... --- ....• -••.. -.-. 7 .... --.-. 
1876 ............•.••.........•• ·••..••••..•... 16 ......... . 
1877...... . . . . . -.- ........... - ..... -- ... -.... 97 5, 335 

1878 .......... Tenny Cape No.1 ........... . 
Tenny Cape No.2 ........... . 

1879 .......... Tenny Cape No.!. ......... .. 
Tenny Cape No.2 .......... .. 

1880 .......... Windsor .................... . 
Walton ...................... . 
Cbeverie _ ................... . 
Others ........... . .......... . 

1881. ......... Tenny Cape ................ .. 
Walton .................... .. 
Cheverie ..............•...•.. 
Pembroke ................... . 
Windsor .... . ........•....... 
Loch Lomond, Cape Breton .. 

79 
48 

4, 345 
2,160 

127 6, 505 

90 
55 

4, 950 I 

2,220 

145 7,170 

62 
81 
70 
70 

2, 831 
3, 600 
7, 000 
1,400 

283 14,831 

125 
7 

17 
6 ......... . 
6 ......... . 

70 ......... . 

231 ........ .. 
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Production of manganese ore in Nova Scotia-Continued. 

Years. Mines. 

1882 .......... Tenny Cape ................. . 
Walton .................... .. 
Cheverie .................... . 
Onslow ..................... . 
Loch Lomond, Cape Breton .. 

1883 .......... Tenny Cape ................. . 
Walton .................... .. 
Cheverie .................... . 
Loch Lomond, Cape Breton .. 

1884 .......... Tenny Cape ................. . 
Windsor ................... .. 
Cheverie .................... . 
Walton ..................... . 
Onslow ...................... . 
Loch Lomond, Cape Breton .. 

1885 ........................................ . 

1886 .......... Tenny Cape ................. . 
Cheverie .................... . 
Cornwallis .................. . 
Onslow ...................... . 
Stewiacke ................... . 

Production. Value. 

Long tons. 
120 

6 
21 
6 

56 

209 ......... . 

125 ~ 
~ s $12,462 

16 ......... . 

• 150 12,462 

126 
5 
2 

89 
30 
50 

11,970 
550 
180 

8,430 
2, 700 

302 23,830 

354 ......... . 

171 
6 

250 
20 
18 

12,066 
358 
750 
85 

590 

=-465 1-13,849 

1887 .•••••.... Tenny pape .................. ---235 ~---w~w 
Che'"er1e . . . .. .. .. .. .. . .. . .. .. 5 200 
Cornwallis .. .. .. • . .. . .. • . .. .. . 385 2, 233 
Onslow. .. • .. • .. .. .. • .. . .. .. • 40 2, 800 

- -- -665 ,--m. 683 

It is believed from its low price that the Cornwallis ore is ocher. The 
great value of most of these ~res, as compared with those of the United 
States, will be noted. The ores are high grade, mined chiefly for glass 
making, and command a high price. Some of the Truro ore runs 92 to 
95 per cent. manganese dioxide. · 

Belgium.-There were produced in the province of Liege, in 1886, 
700 tons of manganiferous ores carrying sufficient manganese to be of 
value for this metal. There is but little manganese found in Belgium, 
though here, as elsewhere, it is often found associated with hematite 
ores. 

Cuba.-There were produced in Cuba in the year 1887, 40 tons of 
manganese ore. 

Great Britain.-We are indebted to the courtesy of Mr. George E. 
Blackwell, of Liverpool, England, who is one of the oldest, if not the 
oldest dealer in manganese in the world, for the following brief but 
very interesting statement of the production and consumption of 
manganese in England in the past forty years : 

'' The first manganese ever produced in this country was in War
wickshire, England, over forty years ago. A few years afterwards dis-
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coveries of some large deposits were made in Devonshire, and some 
thirty-five years ago large deposits were also discovered and worked in 
Germany, some of which are worked up to the present, but in compara
tively small quantities. 

"The quality of the Warwickshire and Devonshire ore was very 
good, and it brought high prices. Three-fourths of the German ore, on 
the other hand, was of very low quality. It came very strongly in 
competition with the English production, however, reducing prices in 
1860-'64 to 60 shillings on 70 per cent. ore. 

"This reduction was brought about to a large extent by discoveries 
and large importations from Spain of a very good quality. Spain 
continued to export very largely for many years, but in consequence of 
the increased demand prices ran in stages up to £7 and £8 per ton, 
until about the year 1869, when Weldon's process was introduced, and 
prices gradually dropped until they came to 75 shillings on 70 per cent. 
In consequence, however, of the Franco-German war another advance 
took place, until the price reached £8, lOs, and then receded at short 
intervals to the pre~ent low prices." 

The importations into this country, dating from 1859, are as follows: 

Imports of manganese ore into Great Britain. 

Yeam. I Ton& I Years. 

I 
Tons. I Y oar& I Tono. 

------- --------
1859. • • • . • • . 25, 536 1869 . . ••..••. 51 517 1879 ..• -..... 12, 1'72 
1860 .••..... 24,299 1870 . ........ 32~ 703 1880 ..••..•. . 16,085 
1861 .••.... 20,664 1871.. .•..••. 29,982 1881.. •••.... 18,743 
1862 . •••.•• . 21,054 1872 ..••..... 38,934 1882 . .••. . •. . 29,766 
1863 .•...••. 34,591 1873 . .•...... 25,777 1883 . . ...... . 22,36:1 
1864 ..•. . •.. 51,299 1874 ...•.... . 17,582 1884 ........ . 26,048 
1865 . ....•.. 46,478 1875 ...•..•.. 

"·"' I 
1885 ..••..•• . 47,250 

1866 . .•..... 48,700 I ,.,. ......... 8, 914 1886 . . . • ..... 47,581 
1867 ·····-·· 51,811 1877. ··•··••· 13,176 
1868 . .•..•• . 50,042 1878 ..•••.••. 9,829 

The present prices have been brought about by the large importa
tions of high-class mineral and the low prices of articles manufactured 
therefrom. 

Relative to the production of Great Britain, the details are very 
meager. It has varied greatly in different years. It is estimated that 
from 1835 to 1839 the production was 5,000 tons a year. In 1873 it was 
8,254 tons; in 1875 there were sixteen mines in operation, producing 
3_, 725 tons ; in 1882 there were 1,548 tons mined, valued at £3,907; in 
1883, 1,287 tons, worth £2,976; in 1885 the production was 1,688 tons, 
which had risen in 1886, owing to the utilization of the manganese ore 
in the Cambrian rocks, to 12,763 tons. Of these, 99 tons, valued at 
£142, were produced in Carnarvonshire, 11,285 tons in Merionethshire, 
and 364 tons in the Midlands district. 

The production of 1887, so far as it can be ascertained from the 
reports of the inspectors of mines for that year, was 13,054 tons, of 
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which there were produced in Carnarvonshire 208 tons, valued at £276; 
and Merionethshire, 12,391 tons, valued at £8,982. In the ~Iidlands 
district the production was 455 tons. For the latter no value is given. 

Relative to the ore raised in the Midlands Mr. Arthur H. Stokes, in
spector of mines of the Midlands district, states that it occurs in differ
ent conditions, sometimes in layers a few inches thick, and at others, 
and more generally, in masses of a dark brown or blackish color, hav
ing a friable, earthy appearance, not unlike hard balls of soot. It is 
unctuous to the touch, and stains the fingers black when handled. It 
is found at various depths, some of the shafts being 80 yards deep. 
It appears to have been deposited in layers, for where it forms a bed 
it has every appearance of being a sedimentary deposit, and c.an be 
plainly seen in consecutive horizontal layers. It is found in layers 
varying from 6 inches to 2 feet thick, resting upon limestone blocks, 
the geological formation being the mountain limestone. The ore has 
not been used for obtaining metallic manganese, but as a mixture for 
paint. Nearly the whole of the ore raised in the Midlands orin Derby
shire is sold to the paint mills and converted into paint. The price at 
the mines is from 10 shillings ($2.42) to 12 shillings ($2.90) per ton. 
The following is an analysis of the Derbyshire ore, made by Mr. Wedg
wood some years ago: 

Analysis of manganese ore j1·om Derbyshire, England. 

Percent. 

Twenty-two parts of black wad gave: 
Insoluble earth, chiefly micaceous _ ........ _ 2 
Iron _ ...... _ ................... _ . _ ....... . .. _ 9! 
Manganese . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 9! 
Lead . ....................................... . 1 

Total................................. . 22 

The deposits of carbonate of manganese found in the Cam brian rocks 
at several places near Barmouth and Harlech were described briefly in 
last year's volume of Mineral Resources. As this deposit, however, is 
of some importance, in view of the fact that carbonate of manganese has 
not heretofore played an important part in the manganese market, it 
may be interesting to speak of it more at length, which I am enabled to 
do by reference to a paper by Mr. Edward Halse, ''The Occurrence oi 
Manganese Ore in the Cam brian Rocks of Merionethshire." 

These rocks, which are comprised in a broad mountain tract forming 
an irregular oval, the longer axis being 17 miles and the shorter axis 
10, consist principally of coarse quartzite, greenish gray grit, the quartz 
grain being sometimes interspersed with granules of feldspar. There 
are three manganese lodes, one running in an unbroken line for about 
2 miles, in an almost true north and south direction. Two miles and a 
half farther north and a little to the west is another lode nearly a mile 
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long, and a half mile still farther north is a third lode about the same 
length. These so-called lodes were worked superficially for blaek oxide 
of manganese from about 1835 to 1840, the ore being sent to Glasgow 
for the manufacture of bleaching powder, and valued at 50 to 60 shil
lings pei· ton at Barmouth. The outcrop of the Barmouth deposit can 
be traced for 2 miles by means of these old workings. These workings 
are in no instance more than a few fathoms deep, the black oxide being 
found not to extend to any great depth. The workings, it seems, were 
abandoned about 1840. Sometime in 1855 it was discovered that the 
deposits were really the outcrops of one or more beds of impure carbon. 
ate of manganese. Mr. Raise points out that workable beds of car· 
bonate of manganese are found to occur in the Cambrian rocks of North 
Wales and are traceable for a length of 17 miles; a fact of great inter
est, both from a geological and an economic point of view. The only 
other workable bed of carbonate of manganese (rhodochrosite or dial
logite) known is said to occur in the Upper Silurian rocks of Chevron, 
Belgium. 

In the Harlech mine the bed of ore is a little over a foot thick, consist
ing of grit of medium grain, overlaid by a thin band of quartzite, prob
ably metamorphosed grit. The roof proper consists of about 2 feet of 
very hard schistose rock, termed "blue stone" by the miners. Speci
mens of ore taken from the mine are seen to be formed of uniform 
layers, having gray, yellowish, white, greenish, and chocolate-brown 
colors. Fifteen cubic feet of ore weigh about a ton. The mine is 1 mile 
from Harlech station, the cost of cartage to the station being 9 pence 
per ton. The bed is very faulty, the ore of the lower grade aver
aging only 27 per cent. of metal. The work proving very hard, the 
mining operations were stopped in 1887. At the Artro mine the thick
ness of the vein varied from 8 to 18 inches. The cost of cartage to the 
station was 2 shillings 9 pence per ton, the ore being worth about 16 
shillings per ton at the Llanbedr station. In the lVIoelfre mine the bed 
is remarkable for its contortions, sharp folds occurring every 2 or 3 
yards, and .often every 2 or 3 feet. The ore contains 4z per cent. of 
iron. In the Hafodty mine the ore is of a light brown color awl of low 
uniform quality. The percentage of manganese varies from 30 to 32 
per cent., and that of silica from 18 to 19 per cent. The richest ore is 
where the bed is thinnest. The weight of 10 cubic feet of ore-is about a 
ton. The ore is worth about 30 shillings per ton at Barmouth. The 
only other important mine is the Diphwys. The ore assays from 31 to 
32 per cent. of metal. 
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The following is an analysis of the Merionethshire ore, as compared 
with the Chevron, Belgium, ore : 

Analysis of the Merionethshire m·e, as cornpa1·ed with the Chevron, Belgium, ore. 

~~f;~~~~h- Me:ioneth- Chevron Chevron 
(analyst shire ore ore (analyst ore (analyst 

Constituents. Mr. Hol- (analyst M. F. La- M. F. La-
ate) Mr. Hol- cone) cone) 

d~ed at gat~) as from ;Reid from ~eid 
212o F. received. Juhen. Cossm. 

Per cent. 
Moisture .....•............•••.•.................. 
Manganese peroxide...... . . . . • . . . . . . . 8. 07 
Manganese urotoxide. .. . . .. . . . . .. . . . . 26. 72 
Iron peroxide......................... 5. 71 
Alumina.............................. 10. 99 
Lime......................... . ....... 4.31 

Mli~~~~~~:: ~: ~~= :::::::::::::::::::::: 2~: ~~ 
Potash and soda...................... 0. 25 
Phosphoric acid .. .. . . .. .. . • . . . . . . . . . . 0. 074 
Sulphuric acid ...... . . . . . . . .• • . • . . . . . . 0. 17 
Copper and lead...................... Nil. 
Loss on ignition, inclusive of 12.83 

carbonic acid . . . . . . • . . . . . • . . . . . . . . . . 15. 70 

Totals ........................ .. 

Manganese ......•..••.........•...•.. 
Iron .....•.........•.•.•••••......•... 
Phosphorus .....•.................... 

99.284 

25.8 
4. 0 
0.043 

Per cent. 
2.499 
7.87 

26.05 
5. 57 

10.72 
4. 20 
0. 60 

26.00 
0. 24 
0.072 
0.16 

Nil. 

15.31 

99.291 

25.05 
3. 90 
o. 042 

Per cent. Per cent. 

28. 42{ 31. 75 
29.62 24.15 

3. 87 4. 06 
3. 90 2. 83 
1.15 0. 88 

23.22 22.01 

o. 55 0. 46 
Trace. 0. 01 

C02 5 ...... C02 5 ... -
{ 10. 63 { 14.51 

101.36 

20.48 
20,73 
0.24 

100.66 

22.87 
16.90 

0 20 

If the whole of the carbonic acid present in the Welsh ore is in com
bination with the protoxide of manganese, it contains 33i per cent. of 
the carbonate; but doubtless there are present several per cent. of iron, 
magnesium, and calcium carbonates. Mr. Holgate finds there are 4 per 
cent. of silicate of manganese in the ore. 

The ore is clearly a mechanical mixture, and seems to be made up of 
about 30 per cent. carbonate of manganese, 4 per cent. silicate of man
ganese, 40 per cent. oxides of manganese, iron as oxide (magnetite), 
carbonate and sulphide (iron pyrites), magnesium carbonate, etc., free 
silica and 26 per cent. of clay. · 

If the whole of the carbonic acid in the Belgian ore is combined with 
protoxide of manganese, it contains 321 per cent. of the carbonate. 
Hence the curious fact appears that both these deposits contain about 
the same quantity of the latter mineral. 

The ground is set by the yard, the average price being 35 shillings, 
but of course it varies much. The writer is unable to give any figures 
with regard to the cost of getting. As the beds of ore are of only 
moderate thickness and quality, and as the ground has proved to be of 
very stubborn nature, the margin for profit can only be a moderate one. 

~ -- : .• ·---e-~ 7.;· 
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Last autumn the Dyffryn Mining Company's yield was about as fol
lows: 

Output of the Dyffryn company's mines, Wales, in 1887. 

Mines. 

Harlech ...................................... . 
Artro . ........................................ . 
Moelfre ....................................... . 
Hafoc'lty ...................................... . 

Tons per 
week. 

100 
130 

70 
100 

This shows a total of 400 tons per week. Although the Harlech mine 
is being stopped, this output will hot be diminished, as the Diph wys 
deposit, which has only very recently been opened out, supplies the 
smelting works with 100 tons weekly. The manager believes he can 
double the above output. The writer has no figures relating to the 
output of the Merionethshire Manganese Company, which is working 
the chief remaining setts, but it probably does not exceed 100 tons per 
week. 

The ore is calcined and then smelted in a blast furnace with iron and 
a richer class of manganese ores, so as to produce an alloy between 
spiegeleisen and ferro-manganese, and which, containing 45 per cent. 
of manganese, is known in the market as "forty-five." It is mainly 
exported to America, and is used in steel industries. 

Spain.-The statistics of the production of manganese in Spain in 
1886 are as follows, the figures being official : 

Number of mines........................................ 3 
Number of men employed .......................... --~' -.. 49 
Ore produced (meLric tons).............................. 400 
Spot value (pesetas) .................................... 7,275 

Through the kindness of Mr. William D. Marvel, of New York, who 
is largely interested in iron mines in Spain, we have the following state
ment of the manganiferous iron ores in the neighborhood of Cartagena, 
Spain : The manganiferous iron ores of the Cartagena region are found 
in a mountain consisting of a range of hills running in an almost east 
and west direction, and of about three leagues in extent. Throughout 
the entire length of this range, iron ore, more or less manganiferous, is 
found. In many cases it crops out on the surface, but the greater part 
of the ore proper is found at depths varying from 30 to 70 meters, and 
the mines are worked generally with hand-windlasses or horse-winches. 
There are several workings that are carried on by small winding engines, 
averaging about 10 horse power. The engines are mostly of Belgian 
manufacture, although some are made in Spain and some in England. 
The engines perform also the work of pumping water from the mines. 
In many of the mines of this class lead and considerable silver are 
fou~d ~~qerl;ying tb.e "drr irqp. or~" aud the manganife:roqs irou or.,, 

( 
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The manganiferous iron ores generally contain from 10 to 20 per cent. 
of metallic manganese, ~vith metallic iron, respectively, from 35 to 20 
per cent. These manganiferous ores are manipulated at the points of 
deposit as brought from the mines and " prepared" for shipping. The 
aim is to obtain an ore of about 15 per cent. mang~nese and about 30 
per cent. iro:g., or for a better type, about 20 per cent. manganese and 
20 per cent. :ij:'on. 

Another very important consideration in the manipulation of this 
class of ores is their contents of silica. The extreme limit of silica 
allowed is generally 10 per cent. An excess of silica is a matter of 
commercial agreement, an excess reducing the value according to the 
percentage agreed upon in the commercial transaction. These ores are 
shipped chiefly from Santa Lucia (which is within the harbor of Car
tagena), where is located the terminus of the Cartagena and Herrerias 
Steam Tramways Company, limited, a meter gauge road about 10 
miles in length. The company is English and has a capital of £300,000. 
Most of the ores referred to are brought down by this railway from 
many mines in which the railway company has no immediate interest. 
The supply of this class of ores, considering the comparatively small 
consumption, is, for all present demands, inexhaustible. 

From the mines the ore is transported to the rail way by donkeys, the 
distances varying, of course, and the donkeys making on an average 
ten or twelve journeys daily, and each donkey carrying about 3 hun
dred weight at a time. At the other shipping ports the method of car
rying by donkeys is the only means of transportation from the mines, 
the ore being taken direct from the mines on donkeys to the deposits 
on the sea-beach. for shipment. The other shipping ports are Portman 
(or Porman), Escombrera, and Gorguel. A little is also shipped from 
Garrucha. 

The ores of this class are shipped almost entirely to England and 
South Wales, occasionally some to Cette for the French manufacturers, 
and also a quantity, varying and uncertain, to the United States. At 
Portman nearly all the ores are exhausted and the business practically 
suspended. . 

There is another region in which there is a' large quantity ot ore of 
this class, near Cape Palos, which is properly within the Cart,agena 
district, and which has ores of good quality, but so far away from any 
means of shipping as to be useless by reason of the cost of transporta
tion. In passing it may be mentioned that there are also a few mangan
ese deposits, but they are not generally of importance. 

With the exception of Cartagena all the shipping places for these ores 
are open roadsteads, unsafe for vessels, and wrecks are frequent. This 
disadvantage implies bigger rates of freight than are paid at safe har
bors. Cartagena is a safe and quite commodious harbor, but difficult 
for sailing ships to enter and to get out of. J\tiost of the shipping is 
done by steamers trading regularly to the British ports. · -



MANGANESE. 161 

Other European deposits.-Reported <liseoveries of manganese ore in 
various parts of Europe, and the inereased development of known de
posits, follow one another with great rapidity. Unfortunately, however, 
with the exception of the Russian deposits, no recent developments have 
proved of any great value as yet. .A new deposit has recently been 
opened, it is reported, at Heckholzhausen, in Nassau, Germany. The 
deposit is covered with about 45 feet of Tertiary clays and basaltic 
gravel, and shows a thickness of from 15 to 21 feet. It is reported to be 
quite pure, amorphous, manganic oxide, averaging from 65 to 70 per 
cent. Distributed through the mass are very large pockets of pure 
crystalline ore of manganite and pyrolusite, averaging from 85 to 90 per 
cent. Another discovery is reported from Salerno, Italy, which is lo
cated right on the coast. This ore is reported as averaging from 73 to 
75 per cent., and the deposit is said to be of enormous extent and depth . 
.As, in addition to the pure mineral, there is also a vast quantity of man
ganiferous iron ore in the same locality, and as the fuel supply from the 
neighboring mountains, in the shape of oak wood, is practically inex
haustible, a company has been formed to make ferro-manganese on 
the spot. The Russian trans-Caucasian deposits are also being de
veloped to a very large extent. The difficulty of development in these 
deposits of manganese is that the ores have to be carried great distances, 
either in wagons or on the backs of mules, to reach railroad transporta
tion, and consequently only the richest lump ore will stand the cost of 
transportation. Should the railroad which is projected be put through 
to the mines, a vast quantity of what would elsewhere be considered 
good ore, already mined and thrown into the rock piles, will be avail
able for transportation. 

HADFIELD'S MANGANESE STEEL. 

The most notable contribution to the metallurgy of manganese and 
its alloys made in recent years is the paper read before the Institution 
of Civil Engineers of Great Britain by Mr. Robert A. Hadfield, of Had
field's Steel Foundry Company, Sheffield, on manganese steel, the in
vention of his father, but which the author of the paper has done so 
much to perfect. This steel has been described in previous reports, but 
Mr. Hadfield's paper sets forth so clearly some of the very peculiar prop
erties that manganese in large quantities imparts to steel, that, with his 
permission, we quote from it at considerable length. 

The most noticeable characteristics of the Hadfield manganese steel 
are its peculiar hardness, combined with great toughness, the effect of 
water-quenching upon the steel, and its electrical properties. 

Peculiar hardness.-It is difficult to describe this quality accurately, 
because all the specimens are exceedingly hard ; iu fact, it is scarcely 
possible to machine any of them on a practical scale, yet such hardness 
varies considerably in degree, being most intense in the cast material, 
containing 5 to 6 per cent. manganese, which no tool will faGe or touch. 

9164 MIN--11 
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.A gradual decrease is then noted, and when about 10 per cent. is reached 
the softest condition occurs. Then an increase again takes place, and 
at 22 per cent. it is very hard, still not so much so as in the 5 per cent. 
After passing 22 per cent. the cause of hardness becomes more compli
cated, owing to the presence of more carbon, 2 per cent. and upwards; 
in fact the material begins to partake more of the nature of cast iron, 
though as to strength, when compared with the latter, specimen No. 225 
(carbon 2 per cent., manganese 23.5 per cent.), had a transverse strength 
of 34 tons against 10 tons for cast iron. 

The 8 to 20 per cent. material can be machined, although only with the 
utmost difficulty, as will be seen from the following example. The test 
bar No. 22 B (manganese 14 per cent.), which elongated 44.5 per cent. 
without fracture and had a tensile strength of 67 tons, was put under a 
doubled-geared 18-inch drill. Over an hour was occupied in drilling one 
hole one-half inch in diameter by three-fourths of an inch deep, and even 
to do this it was requisite to run at the lowest speed, or the edge of the 
drill would have given way. During this time fifteen to twenty holes 
of the same size could have been easily drilled in mild steel. Similar 
results from specimens sent to different engineering firms in Sheffield 
and elsewhere confirm this test, yet this specimen could be indented 
by an ordinary hand hammer, so that while so hard it may be said to 
possess" a special kind of softness." Although, when being turned, it 
appears harder than chilled iron, its softness is particularly noticeable 
when testing the material for compression. Specimens of 10 per cent. 
manganese steel1 inch long by 0.79 inch in diameter, notwithstanding 
they require several days' preparation in the lathe, owing to their hard
ness, yet, under a compression load of 100 tons per square inch, shorten 
0.25 inch, and the harder kind (manganese 15 to 20 per cent.) 0.1 inch 
to 0.13 inch. Chilled iron or hardened steel would stand this test without 
any alteration. A cast specimen, No. 24 B (manganese 14.75 per cent.), 
not forged, made into a standard Whitworth test piece, took nearly a 
fortnight to tool and finish. 

The test bar of the specimen (12.75 per cent.), tested by Mr. Well
man, of the Otis Iron and Steel Company, CleveJand, Ohio, was a day 
and a half in the lathe, as against half an hour for ordinary mild steel. 

Owing to this peculiar hardness its general application to castings 
has been limited by the difficulty of machining them, no method having 
yet been perfected by which the heads or runners can be cut off, or the 
castings otherwise tooled to shape. Tool steels from the best makers 
have been tried, including self-hardening kinds and tools made of man
ganese steel, but without success. The tests and applications, therefore, 
have necessarily been confined to castings, where the runners could be 
broken off cold or pared off hot. 

Water-quenching, and the effect of heat upon manganese steel.-N aturally 
one of the questions asked, when examining a new material said to be 
~t.ool or possessing the properties of steel, is what effect bas water 
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or other cooling medium on it when plunged therein in a heated condi· 
tion! in other words, will it harden ! Again, the behavior was found 
to be quite different when compared with ordinary carbon steel, no 
hardening action taking place. Water certainly causes the material to 
become stiffer, but in an entirely different degree to hardened carbon 
steel; for a piece of manganese steel after such treatment is slightly 
more easily touched by a file; therefore for the following reasons the 
process now described is termed "water-toughening." The increase in 
stiffness is most marked, the tensile strength rising from 40 to 60 and 
in some cases over 70 tons per square inch ; but this is not a mere stifi'en
ing or hardening effect in the ordinary sense of the term, for in all car
bon steel such rise is invariably accompanied, when the cooling medium 
is water, by a considerable decrease in the ductility or elongation, 
whereas in this material just the opposite effect is produced. In speci
mens Nos. 22 B. and D2• the tensile strength of the bar as received from 
the forge was only 36 tons per square inch, with 1.56 per cent. elonga
tion; this latter is exceptionally low, usually being 6 to 8 per cent. 
After water-toughening it rose to the extraordinary amount of 67 tons 
with 44.44 per cent. elongation, and even then the specimen was not 
fractured, as at this point it was considered worthy of being retained 
unbroken. The same result occurs if the piece under treatment be 
dipped when at a welding heat, though the carbon be as high as 1 per 
cent. or more. With regard to those samples containing below about 
7 per cent. manganese this treatment seems to exercise little or no in
fluence, and the material is comparatively valuless where toughness is 
requisite. While touching upon this point, the results obtained by the 
Terre Noire Company of France with high manganese steel (1.75 to 
~.25 per cent.) should be referred to. It is stated that it was not pos
sible to obtain test bars when dipped in water or oil, as they either 
cracked or broke into pieces. Strange to say, not a single bar in these 
experiments has behaved so. Take, for example, No. 4 B, with 6.95 per 
cent. of manganese, which may be termed comparatively low and more 
approaching to th~ Terre Noire material : the test bar when heated 
to a white heat could be safely plunged into either water or oil without 
being water-cracked. 

After a large number of tests with regard to the action of he~t and 
sudden cooling upon this material, generally speaking it has been found 
that the higher the heat of the piece treated, and the more sudden and 
rapid the cooling, the higher will be the breaking load and the greater the 
toughness or elongation. Six of the bars were heated as uniformly as 
possible to a yellow heat, and plunged into water of 72o F.; these gave 
breaking loads varying from 57 to 63 tons per square inch and elonga
tions of 39.8 per cent. to 50 per cent. As a comparative test another 
test bar of the same material, heated in precisely the same way and to 
the same degree, but plunged into water at a temperature of 2020 F., 
~av~ ~~ly 53 tons and 32.8 per ~~nt, T4e more rapid copling of the . . 
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other test bars was evidently the cause of their superiority, the chemical 
composition of all being the same. 

It was also thought that sulphuric acid, being a rapid conductor of 
heat, might give good results as a cooling medium. The experiment 
was therefore made with a bath consisting of equal volumes of water 
and of sulphuric acid, and on 8 inches the extraordinary elongation of 
50.7 per cent. was reached with a breaking load of 65 tons, the bar be
ing thus drawn cold 4l6 inches before fracture. Another specimen on 
a 4-inch length gave 56.75 per cent. The operation of merely heating 
the forged test bar to a yellow heat and cooling it in air has a very 
beneficial effect, the elongation in most instances being increased to 15 
and 20 per cent., the tensile strength also rising 8 or 10 tons per square 
inch. 

As before pointed out, the temperature to which the bar is subjected 
has a marked influence. Although good tests result when the speci
mens are treated at lower temperatures, the best are obtained with as 
high a temperature as possible, the bars being thoroughly soaked and 
plunged into cold water; care, of course, must be taken that they are 
not burnt or heated beyond a welding heat. In those specimens where 
the alloy is not so pure a mixture of iron and manganese, and the ma
terial can not be heated so bot without crumbling, lower temperatures 
also give good results, viz., 40 to 46 per cent. elongation. The best tests 
have been obtained with material containing 12 to 14 per cent. of man
ganese, though those with 10.83 per cent. are also good, considering 
their high breaking loads as compared with mild steel. However, spe
cial attention is drawn to the peculiar fact that an increase of 4 per 
cent. in the manganese causes such a considerable rise both in tenacity 
and elongation. The cause of this is very obscure, the only explanation 
oftered being that the peculiar crystallization in the cast ingots seems 
to disappear gradually after passing about 11 per cent., and the fiber 
noticed is not so much a cause of weakness; this is only surmise, as to 
the eye the fiber in even the lower percentages entirely disappears in 
the hammered bar. 

It is not easy to understand the action of the water-quenching pro
cess. As so ably explained by Chernoft', the e:ft'ect of oil tempel'ing on 
ordinary steel is to produce a metal of fine grain, which possesses ·much 
greater strength than open, coarse-grained steel. If, however, forged 
manganese steel possesses any real difference of structure, after being 
heated and water· toughened, it is rather in the direction of a more. open 
than a closer grain. But the most puzzling case in the author's experi
ence is that of the cast toughened 9 per cent. specimens, at which per
centage, as before pointed out, the crystallization is very peculiar. An 
ingot 2-a- inches square and 2 feet long was cast in an iron mould. When 
cold, a piece was broken off, requiring four blows under a steam ham
mer. The fracture showed the usual peculiar form of the 9 per cent. 
material, a form which, to outward appearance, is unchanged by any 
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heats short of the actual melting point. The other piece was reheated 
to a yellow heat and water-quenched. In this the toug·hness was in· 
creased in a remarkable manner, ten blows of the steam hammer being 
required to break the bar. The appearance of fracture was unchanged. 
What caused the increase of toughness' In this case, certainly, it was 
not owing to structural changes, the pronounced form of ingot not be
ing to the eye in any way altered. It will therefore be understood how 
difficult it is to offer any satisfactory explanation of these peculiarities. 

Considering the effects of~ater-tougbening, special attention is drawn 
to a specimen containing carbon 1.85 per cent., manganese 9.42 per cent. 
Ordinary steel with this amount of carbon would be excessively hard 
if water-quenched even at a dull red heat; in fact, it is questionable 
whether it could be hardened at all without being water-cracked. Yet 
the above specimen was heated to a high heat, plunged into cold water, 
and the bar was not water-cracked, and, if changed at all, slightly softer. 
Carbon seems, therefore, entirely deprived of its usual hardening prop
erties, and it is probable that manganese must be partly considered as 
the cause of the high tensile strength of this material, that is, unless 
iron itself possesses the property of taking some other form not hith
erto suspected. Further, iron so combined with manganese is rend.ered 
capable of elongating 50 per cent. on 8 inches, against about 30 per 
cent. in the best brands of wrought iron, which contain about 99.5 per 
cent. of iron, against 84 per cent. in the manganese steel. 

Electrical properties.-This material possesses the peculiar property 
of being almost entirely non-magnetic. Rinman mentioned in 1773 that 
manganese diminishes and in the end destroys the magnetic properties 
of iron. This was also noticed in some specimens of manganese alloys 
made by Mr. David Mushet about 1830. This is especially curious see
ing that iron is present in amounts eight or nine times greater than the 
manganese itself. An approximate idea of the amount of manganese 
contained in the steel may be formed by passing a magnet over speci
mens; as the percentage of manganese increases the magnet's power 
decreases. Upon reaching about 8 per cent. there is no attraction in 
the bulk, though fine drillings are influenced; but even this diminishes, 
as when 20 per cent. is reached, a magnet capable of lifting 30 pounds 
of ordinary steel or iron will only lift pieces weighing a few milligrams. 
On this point the material behaves in the same manner either in its 
forged or cast state; water or oil-quenching making practically no 
difference. 

Some interesting experiments with regard to the physical properties 
of manganese steel have been made by Sir William Thomson, Mr. Bot
tomley, of Glasgow, and Professor Reinold, of the Royal Naval College, 
Greenwich. Prof. W. F. Barrett, of the Royal College of Science, Dublin, 
has also experimented respecting its non-magnetic character and elec
trical properties. His experiments were carried out upon a 'Sample con
taining carbon 0.85 per cent., manganese 13.75 per cent.; the wire being 
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drawn toN o. 19 b. w. g. The author first attempted to draw direct from 
the rods, but with little progress; the wire, owing to its hardness, break
ing into short lengths when being_pulled through thA wortles. Ordinary 
annealing was tried, but with no better results. As exceedingly good 
bending tests had been obtained with bars from the same steel, when 
heated to a ye1low beat and plunged into cold water, the rods were 
treated in the same manner. These were coiled up, heated to white
ness, and plunged into cold water. The material was then easily drawn, 
but after every reduction through two sizes its ductility was again 
lost, and the operation of heating to whiteness and quenching in cold 
water was again necessary. A specimen has been subjected to white 
heat no less than five times and is yet uninjured, as will be seen from 
the remarkable tensile tests obtained from it by Professor Barrett, viz., 
110 tons per square inch, in its hard state. A similar result was ob
tained by the manager of the wire department at the Barrow Steel 
Works, the report being " that it would stand any tensile load up to 100 
tons per square inch, according to the temper, and the elongation was 
extraordinary." The density, according to Professor Barrett, was 7.81, 
which is somewhat lower compared with the specific gravity obtained 
at the Hecla laboratory, viz., 7.83 on the same wire. The electric con
ductivity was found to be very low, No. 19 b. w. g. wire 0.96 millimeter 
in diameter having a resistance of 1.112 legal ohm per meter, or 75 mi
crohms per cubic centimeter at 150 C. Ordinary iron wire is only 9,800, 
and German silver 21,170, so that use might be made of the manganese 
steel for resistance coils in electric lighting. This has since been suc
cessfully applied by Dr. E. Hopkinson, in Messrs. Mather & Platt's 
electric department. Its high specific resistance and capacity to stand 
heating make it very useful for resistance boxes. A length of 1,180 
yards 8 b. w. g. (No. 634, manganese 13.95 per cent.) was cut into three 
lengths, coupled paralle1, the conductor consisting of three strands, No. 
8, then coiled into a box 3 feet by 2 feet by 2 feet, gave a resistance of 
6.5 ohms, carrying 80 amperes without overheating. It was therefore 
capable of absorbing 55 h. p. To produce the same resistance with iron 
wire 5,000 to 8,000 yards would be required, or of expensive German 
silver wire 4, 780 yards. Professor Barrett also finds that its increase 
when heated is only 0.136 per cent. for each degree carbon, as against 
iron 0.5 per cent. 

In the same way it is a bad conductor of heat. A rough test was 
made at the Hecla works by putting a bar of this material and one of 
ordinary wrought iron into a smith's fire ; the latter became too hot to 
handle in about half the time required for the former. From this will 
be seen the importance of thoroughly "soaking" this steel when forg
ing it, or the outside only may be heated. 

As regards its non-magnetic properties, a small piece of the No. 552 
wire was 11ot attracted in the slightest degree by the most powerful 
electro-magnet capable of lifting a ton, but suspended by a thread it 
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behaved like a para-magnetic body. Professor Reinold found that the 
water-quenched or softened wire acquired slightly more permanent mag
netism, but that with both, a most sensitive galvanometer needle was 
required to show that the material was not copper or other non-magnetic 
body. The exact amount was determined by Professor Barrett after 
most careful experiments. In comparing this with ordinary steel he 
states that it was like weighing hundred-weights and grains on the 
same balance; the magnetism of ordinary iron being represented by
the figure 100,000, manganese steel is 20, and its susceptibility, i. e., 
the induced magnetization, is about as low as zinc or other non-mag
netic metal. It is somewhat extraordinary to find no sensible attraction 
exerted on this steel by the most powerful magnetic field that could be 
obtained, this agreeing with Dr. Hopkinson's experiments. If other 
difficulties can be overcome, this peculiar quality should make it suita
ble for dynamo bed plates. Ships built of such steel would have no 
sensible deviation of the compass. Magnetic influence, while not affect
ing this material, passes through it, so that a needle placed upon a flat 
sheet of manganese steel can be readily moved by a magnet placed un
derneath. The same thinp; occqrs if brass or sheet copper be substi
tuted, but not with ordinary steel or iron. 

Further interesting experiments have also been lately made (Septem
be~, 1887) by Professors J. A. Ewing and William Low. The former con
cludes his experiments by stating that even under magnetic forces ex
tending to 10,000 O.G.S. units, the resistance which this manganese steel 
offers to being magnetized su:ti'ers· no change in any way comparable to 
that which occurs in wrought iron, cast iron, or ordinary steel, at a very 
early stage in the magnetizing process. On the contrary, the permea
bility is approximately constant under large and small forces, and may 
be-therefore concluded as being ooly fractionally greater than that of 
copper, brass, or air. 



COAL. 
BY CHARLES A. ASHBURNER. 

INTRODUCTION. 

The coal statistics in the United States for the year 1887 have been 
collected from various sources. For the State of Colorado and the Ter
ritories of New Mexico, Wyoming, Montana, and Dakota they have 
been compiled from returns made to Mr. F. F. Chisolm, special agent 
at Denver, and for Oregon and Washington Territory from returns 
made to Mr. Henry J. Biddle, special agent at Portland, Oregon. For 
States where the mine inspectors, or other State officials, collect the 
production of the coal mines under the authority of State law the 
statistics have been compiled from returns made by them; full credit 
being given in each case. In States and Territories where there are no 
mine inspectors, or where the law does not charge them or other officials 
with the collection of tlle coal statistics, the reports have been compiled 
from statistics and general information obtained from detailed returns 
made directly to the Survey by individual coal operators, railroad 
agents, and personal correspondents familiar with special coal develop
ments. In the preparation of this report valuable assistance has been 
rendered the author by Mr. Amos P. Brown. assistant, Geological Sur
vey of Pennsy 1 vania. 

THE COAL FIELDS OF THE UNITED STATES. 

For convenience of description the coal areas of the United States 
have been grouped into the Anthracite division and the Bituminous 
division. 

The Anthracite division, in a commercial sense, may be said to in
clude the anthracite districts of Pennsylvania alone, although small 
amounts of anthracite are mined in Colorado and Arkansas. In the 
New England basin the original coal beds have been metamorphosed 
into graphite and graphitic coal, which have special uses (see Rhode 
Island report), although not classified by the coal trade as anthracite. 

The Bituminous division includes the following coal fields: (1) The 
Triassic field, embracing the coal beds of the Triassic or New Red Sand
s tone formation in the Richmond basin in Virginia, and in the coal 
basins along the Deep and Dan rivers in North Carolina; (2) the Ap
palachian field, which extends from the State of NewYorkon the north 
to the State of Alabama on the south, having a length northeast and 
southwest of over 900 miles, and a width ranging from 30 to 180 miles; 
(3) the Northern field, which is confined exclusively to the central part 
of Michigan; ( 4) the Central field, embracing the coal areas in Indiana, 
Illinois, and western Kentucky; (5) the ~estern field, including the 
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coal areas west of the Mississippi river, south of the forty-third paral-
1el of north latitude and east of the Rocky mountains; (6) the Rocky 
Mountain field, containing the coal areas in the States and Territories 
lying along the Rocky mountains; (7} the Pacific Coast field, embrac
ing the coal districts of Washington Territory, Oregon, and California. 
(See " Mineral Resources," 1886, for detailed descriptions.) 

The following table contains the approximate areas of th~se coal 
fields, with the total production (exclusive of colliery consumption) of 
each during 1887 : 

Classification of the coal fields of the United States. 

Area. 

Anthrac-ite. 
SqMare miles. 

New England (Rhode Island and Massachusetts).......... 500 

6~1o~!~~~~~~::::::: ::::::::::::::::::::::::::::::::::::::: ....... --. ~:~ . 

Production 
in 1887. 

Sho1·t tons. 
6, 000 

39,506,255 
36,000 

970 39, 548, 255 
=~==== =====~ 

Triassic: 
BitMminous. (a) 

Virginia................................................ 180 30, 000 
North Carolina .................................................. . ............ . .. . 

Appalachian: ==== == 

~~?~?1.~~~~~::::: ::::::::::::::::::::::::::::::::::::: 1~: ~~g i~: ~g~: ~g~ 
W'i~i~~~~-:::: ::::::::::::::::::::::::::::::::::::::::: ~~~ 3, ~~~: ~~~ 

¥:~!~I~z;~~~::: :·::::::: :::::::::::::::::::::::::::::: 1

~: ~~~ :: !gg; ~~~ 
l~~b~:a: :::::::::::::::::::::::::::::::::::::::::::::: 8, ~~g 1, ~;g; ~~g 

Northern: =~ 695 55, 193, 034 

Cen~!~~igan .... · • • ....................................... '=- 6, 700 = 71, 461 

Indiana ............................................... . 

fui~~i:~:.: ::::::::::::::::::::::::::::::::::::::.::::: 
0, 450 3, 217, 711 
4, 000 982, 282 

36, 800 10, 278, 890 

47, 250 14,478, 883 
Western: === == 

~i!:o;;.~i~::: ::::::::::::::::::::::::::::::::::::::::::: ~~; ~~~ ~; ~~~: gi~ 
Nebraska...... . . . • .. . . • • . • • • • • . .. . .. • • .. .. .. . .. . .. . .. . 3, 000 1, 500 

~:~~r~~;~~:~~~ ~~~ :~::~:~::~~~~~~~~~~~~: ~~~~~::: ~: -------·~~::- ·· ~: m 
10,193,034 

Rocky Mountains, etc.; ===-= 
Dakot.a ............................................... . ·· · ········ · · · 
Montana ................................................... . ....... . . 
Idaho ................................................ . .......... . . . . . 

~~h~i~~::::::::: :::::::::::::::::::::::::::::: ::~~ :~ : :::::::::::::: 
Colorado ............................................................ . 
New M.exico..., ....................................... : .... ... .•.. -.- ·-

21,470 
10,202 

500 
1,170, 318 

180,021 
1, 755,735 

508,034 

3, 046 .. 280 
Pacific Coast: ====-=--=--=-

~!i~t~l~~::::::: ~:::::::::::::::::::::: :: ::::: : : : : : : : : : : : : : : : :: : : : 772,612 
31,696 
50,000 

854,308 

Total production sold................................ . . . . . . . . . . . . . . 124, 015, 255 
Colliery consumption.... . . . . . .. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . • . . . . 5, 960, 302 

Total production, including colliery consumption .. ... . . . . .... .. . ••. 129.975,557 

a Including lignite, brown coal, and scattering lots of anthracite. 
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PRODUCTION. 

The total production of all kinds of commercial coal in 1887 was 
124,015,255 short tons (increase over 1886, 16,333,046 tons), valued at 
the mines at $173,595,996 (increase $26,483,241). This may be divided 
into Pennsylvania anthracite, 39,506,255 short tons (increase 2,809, 780 
short tons), or 35,273,442 long tons (incre;:tse 2,508,732 long tons), val
ued at $79,365,244 (increase $7,807,118); all other coals, including bitu
minous, brown coal, lignite, and small lots of anthracite produced in 
Colorado and Arkansas, and 6,000 tons of graphitic coal mined in 
Rhode Island, 84,509,000 short tons (increase 13,523,266 tons), valued 
at $94,230,752 (increase $18,676,123). 

The colliery consumption at the individual mines varies from nothing 
to 8 per cent. of the total output of the mines, being greatest at special 
Pennsylvania anthracite mines, and lowest at those bituminous mines 
where the coal bed lies nearly horizontal, and where no steam power 
or ventilating furnaces are used. The averages for the different States 
vary from 2l0 to 6t per cent., the minimum average being in the 
Pennsylvania bituminous, and the maximum average being in the Penn
sylvania anthracite region. 

The total output of the coal mines, including colliery consumption, 
was: Pennsylvania anthracite, 37,578,7 4 7 long tons (increase over 1886, 
2,725,670 long tons), or 42,088,197 short tons (increase 3,052,751 short 
tons); all other coals 87,887,360 short tons (increase 14,179,403 tons), 
making the total output of all coals from mines in the United States, 
exclusive of slack coal thrown on the dumps, 129,975,557 short tons 
(increase 17,232,154 tons), valued as follows: Anthracite, $84,552,181 
(increase $8,433,061); bituminous, $98,004,656 (increase $19,523,600); 
total value $182,556,837 (increase $27,956,661). 

The above figures show a notable increase, in 1887 over 1886, in 
the aggregate output and value of both anthracite and bituminous 
coal. 
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The total production, exclusive of colliery consumption, in each State 
and Territory, and corresponding spot values, are shown in the follow~ 
ing table: 

Production of coal in the United States in 1887. 

Total produc- Total produc-
"Value of States and Terri- tion, not in- Value of States and Terri- tion, not in-

tories. eluding coal tories. eluding coal 
colliery con- at mines. colliery con- at mines. 

sumption. sumption. 

Pennsylvanja: New Mexico ...... 508,034 $1,524,102 
Anthracite .. 39,506,255 $79, 365, 244 Georgia .•••••..••. 313,715 470,573 
Bituminous .. 30,866,602 27,806,941 Utah ............. 180,021 360,042 

Ohio .•.•••....... 10,301,708 9, 096, 8-!8 Arkansas ......••. 150,000 252,500 
Illinois . ......... 10,278,890 11,152,596 Texas ............ 75,000 150,000 
West Virginia . .. 4, 836,820 4, 594,979 Michigan ..•.•.••. 71,461 107,191 
Iowa ............ 4,473, 828 5,991, 735 California ..•..••. 50,000 150,000 
Maryland . ....... 3, 278,023 3, 114,122 Oregon ........... 31,696 70,000 
Indiana .....•.... a, 217,711 4, 324,604 Dakota. ......... -- 21,470 32,205 
Missouri ........ 3, 209,916 4, 298.994 Montana .•...•..•. 10,202 35,707 
Kentucky ..•.•.. 1, 933,185 2,233,163 Rhode Island . . . •. 6,000 16,250 
Alabama. ..•..... 1,950, 000 2, 535,000 Nebraska. ..... 1,500 3,000 
Tennessee •...•.. 1, 900,000 2, 470,000 Idaho .•••••.... ::: 500 2, 000 
Colorado .••...... 1, 791,735 3,941,817 ---------
Kansas .•••••.... 1, 596,879 2,235, 631 Total ..•.•••. 124, 015, 255 173, 595, 996 
Wyoming ....... 1, 170, 318 3,510, 954 Colliery consump-
Virginia .••...... 825,263 773,360 tion .•••.•....•.. 5,960, 302 8, 960,841 
Washington . .... , 772,612 1, 699,746 ----------
Indian Territory. . 685,911 1,286, 692 Grand totaL. 129, 975, 557 182, 556, 837 

IMPORTS AND EIP9:RTS. 

The following tables show the imports and exports of coal for .the 
past twenty years, compiled from official returns of the Bureau of Sta
tistics of the Treasury Department. The values given are much higher 
than the" spot" rates which have been used in computing the total 
annual value of the coal produced in each State and Territory. 

The tariff from 1824 to 1843 was 6 cents per bushel, or $1.68 per long 
ton; from 1843 to 1846, $1.75 per ton; 1846, 30 per .cent. ad valorem; 
184 7 to 1861, 24 per cent. ad valorem: 1862 to 1864, $1 per ton; 1865, 
$1.10 per ton; 1866 to 1872, $1.25 per ton; since August, 1872, 75 cents 
per ton. During the period from June, 1854, to March, 1866, the reci
procity treaty was in force, and coal from the British possessions .in 
North America was admitted into the United States duty free. 

The exports consist both of anthracite and bituminous coal, the 
amount of anthracite being the greater. They are made principally 
by rail over the international bridges and by lake and sea to the Can
adian provinces. Exports are also made by sea to the West Indies, to 
Central and South America, and elsewhere. 

The imports are principally from Australia and British Columbia to 
San Francisco, from Great Britian to the Atlantic and Pacific coasts, 
and from Nova Scotia to Atlantic coast points. 
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Coal of domestic production exported from the United States. 1867 to 1887 inclusive. 

Anthracite. Bituminous and shale. 
Fiscal years ending 

June 30-
Quantity. Value. Quantity. Value. 

------- - --------
Long tons. Long tons. 

1867 ................... 192,912 $1,333,457 92, 189 $512,742 
1868 ................... 192,291 1, 082, 745 86,367 433,475 
1869 ... . "' .. -.. . . .. - ~ ....... 283,783 1, 553, 115 . ..... . ................ . .......... . ....... 
1870. ······-···--·--·-· 121,098 803, 135 106,820 503,223 
1871. ••••••.••..•••.•.. 134,571 805, 169 133, 380 564,067 
1872 . ...••• ····-· .•••.. 259,567 1, 375, 342 141,311 586,264 
1873 ................... 342,180 1, 827,822 242,453 1, 086; 253 
1874 ................... 401,912 2, 236,084 361,490 1, 587, 664i 
1875. ··••••••••·••••••• 316, 157 1, 791,626 203, 189 828,943 
1876 ...•..••.•.••.••••. 337,934 1, 869,434 230, 144 850,711 
1877 ...•..••.•••.•••••. 418, 791 1, 891, 351 321,665 1, 024,711 
1878. ···••• .•••.• ·•••·· 319,477 1, 006, 843 340, 661 1, 352,624 
1879 .. -· ..•••..•.•••••. 386,916 1, 427,886 276, 000 891,512 
1880 ..••..•••.•.•...•. 392,626 1, 362,901 222, 634 695,179 
1881. .....••.••••.••••. 462,208 2, 091,928 191, 038 739, 532 
1882 ·•••·••·•••••• .•.. 553,742 2, 589, 887 314,320 1, 102,898 
1883. ·•·••• .•••.••••••. 557,813 2, 648, 033 463,051 1, 593, 214 
1884 ......•••.•..•.•••. 649,040 3, 053,550 646,265 1, 977,959 
1885 ...••••.••...•...•. 588,461 2, 586,421 683,481 1, 989,541 
1886 ................... 682,975 2, 707,590 532,846 1, 480,940 
1887 .................. 0 680,138 2, 822,833 643,563 1, 703,492 

Coal imported and ente1·ed for consumption in the United States, 1867 to 1887 inclusiv8. 

Fiscal years ending 
June 30--

Anthracite. Bituminous and shale. 

Quantity. Value. Quantity. Value. 

1---------1- - --·- - ---·-- ---

Long tons. 
11!67 .................. . ...... . ................ . 
1868 .......................................... . 
1869 .............. ~ ........................... . 
1870 ..................................... . .. . . . 
1871. .. - ............ - .. 973 $4, 177 
1872 ............... --.. 390 1, 322 
1873................. .. 2, 221 10, 764 
1874 ........... - ..... .. 471 3, 224 
1875................... 138 963 
1876...... ............. 1, 428 8, 560 
1877 .. -............... 0 630 2, 220 
1878.. ................. 158 518 
1879. ............ .. .. .. 488 721 
1880............. ...... 8 40 
1881. .. . .. • .. • .. .. .. .. . 1, 207 2, 628 
1882................... 36 148 
1883................... 507 l, 172 
1884. ...... .... .. ..... . 1, 448 4, 404 
1885.. .... ............. 4, 976 15,848 
1886 .. .. .. • .. • .. .. .. • . 7, 638 20, 140 
1887-.......... .. • .. • .. 3, 922 8, 951 

COAL TRADE REVIEW. 

Long tons. 
509, 802 $1, 412, 597 
394, 021 1, 250, 513 
437, 228 1, 222, 119 
415, 729 1, 103, 965 
430, 508 l, 121,914 
485, 063 1, 279, 686 
460, 028 1, 548, 208 
492, 063 1, 937, 274 
436, 714 1, 791,.(i01 
400, 632 1, 592, 846 
495, 816 1, 782, 941 
572, 846 1, 929, 660 
486, 501 1, 716, 209 
471, 818 1, 688, 312 
652, 963 1, 988, 199 
795, 722 2, 141, 373 
645, 924 2, 013, 555 
748, 995 2, 494, 228 
768, 477 2, 548, 432 
774, 800 2, 492, 318 
872, 652 2, 692, 087 

There was phenomenal growth in the coal trade of the United States 
during 1887. The percentage of increase over 1886 in the amount of 
coal handled and in its value was greater than in any previous year. 
Thate were shipped to m~rket during the year 16,333,046 short tons 
of coal more than during 1886, and the increased value over the ship
ments of that year was $26,483,241. In 1886 there was an increase of only 
1, 785,881 short tons over 1885 in the amount of coal produced, includ
ing the colliery consumption, and a decrease of $4,419,420 in the total 
value of the coal. 
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-There was an increase in the shipments of coal from the mines of 
every State and Territory in which the total shipments for the year ex
ceeded 200,000 tons; while the average price per ton was greater than 
in 1886 in every State and Territory. The most notable increase in pro
duction was in the States of Pennsylvania, Ohio, Maryland, and West 
Virginia, where the coal is of higher calorific value than that mined 
elsewhere, and is therefore in greater demand at points where it can be 
shipped and sold in successful competition with poorer local coals. 

The Pennsylvania bituminous and Ohio coal were distributed to more 
distant markets than ever before, and at prices which varied less from 
the prices commanded by local coal at consuming points than in any 
previous year. The cause of this result is in a large measure chargeable 
to the development of the Pennsylvania and Ohio natural gas fields. 
The local consumption of natural gas in these two States has necessarily 
driven a large amount of coal out of the local markets and forced it to 
find customers at distant points. This wider distribution gave the rail
roads a larger tonnage and longer hauls, and permitted of more favora
ble rates to all shippers. This fact, together with reduced costs of pro
duction, due to more economical management and more careful 
methods of mining, with a disposition on the part of the producers to 
accept more favorable terms of purchase, have all helped the coal from 
the States mentioned to enter distant markets under more favorable 
conditions than heretofore. 

An appreciation on the part of consumers of the advantages to be 
derived from the use of higher-grade coal has increased the popularity, 
and consequently the consumption, of such coal. In Allegheny county, 
Pennsylvania, in which is contained the Pittsburgh natural-gas fields, 
the mines produced 478,838 tons, or 11 per cent. more coal in 1887 than 
in 1886. r 

In the States of California, Texas, and Oregon, and in the Territories 
of Utah, l\iontana, and Dakota, there was a falling off in the production 
of coal during 1887 over 1886. This was due to local causes and the in
creased facilities and more favorable prices at which purer and distant 
coals were sold. The production of coal in all of these States and Terri
tories is comparatively so small, that the fact of the decreased produc
tion needs no comment in a review of the general coal trade. 

The average price for the year, in each State and Territory, at which 
the coal sold at the mines, was greater than during 1886. The lowest 
average price was for the product of the Pennsylvania bituminous 
mines. This was 90 cents per ton; being 10 cents per ton more than the 
same coal commanded during 1886. In the Rocky Mountain region 
there was ::t notable increase in the coal produced by the Colorado and 
New Mexican mines. · 

One of the causes of the increase in the coal production of the 
United States in 1887 has been the expansion in the production of pig 
hon, manufactured iron, and steel. The extent to which the increase 
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in the production of coal can be accounted for by the iron blast-furnace 
consumption may be appreciated by an inspection of the following 
figures: 

The total production of pig iron in the United States for 1886 was 
6,365,328 short tons, and for 1887, 7,187,206 tons. Of the total produc
tion for 1887, 2,338,389 tons were made with anthracite coal and coke; 
578,182 tons were manufactured with charcoal; an<l4,270,635 tons were 
manufactured with bituminous coal and coke. The production of pig 
iron in the following States was greater in 1887 than in 1886: Massa
chusetts, Connecticut, New York, New Jersey, Pennsylvania, Maryland, 
Virginia, North Carolina, Alabama, Texas, 'fennessee, Ohio, Illinois, 
Michigan, Wisconsin, Missouri, and Colorado; while in the following 
States the production for 1887 was less than it was for 1886: Maine, 
Georgia, West Virginia, Kentucky, and Indiana. 

The most important increase in the production was in Pennsylvania, 
although its product for 1887 was only 11 per cent. over that for 1886, 
and in Ohio, where the product for 1887 was over 7 per cent. more than 
for 1886. This increase was principally in pig iron manufactured with 
ant~racite and bituminous coal in conjunction with coke, so that the 
increase in the. pig iron production means a corresponding increase in 
the coal production in these two States. The increase in the production 
of pig iron means a greater proportionate increase in the production of' 
coal from the Pennsylvania mines than from the Ohio mines, since in 
a number of States where there is an increase in the pig iron production 
the iron is manufactured exclusively or largely with Pennsylvania coal 
and· coke. Among such States may be noted the following: Massachu
setts, Connecticut, New York, New Jersey, Michigan, and Wisconsin. 
In the State of Colorado 1,791,735 tons of coal were produced in 1887, 
as against 1,368,338 tons in 1886, and there was a corresponding· increase 
in the production of pig iron, which for 1886 was 10,451 tons, and for 
1887 was 25,291 tons. 

No immediate increase in the production of the coal mines of the 
United States can be looked for during the first quarter of 1888, due to 
the consumption of coal by blast furnaces, on account of the condition 
of the iron trade and the increase of stock on hand January 1, 1888, 
over that on hand January 1, 1887. 

The amount of pig iron manufactured with coal which was on hand 
January 1, 1887, and also January 1, 1888, is shown by the following 
table: 

-----------l--1-88-7. 1 1888. 

Short tons.l Short tons. 
4-J~.tbr!J.Cite aqd coke pig iron...... 50,503 114,107 
l3ituminous and coke pig iron . . . . . 70, 634 127, 978 

The greatest amount of these stocks on January 1, 1888, was in the 
Lehigh valley, in tJre Snenango valley, and in Allegheny county, Penn· 
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sylvania, about 30,000 tons being in each locality; the iron in the Lehigh 
valley being made with anthracite and coke, and that In the latter two 
localities being made with bituminous coal and eoke. These facts are 
interesting as showing the relation existing between the coal and the 
pig iron produced in the United States. . 

Mr. Frederick E. Saward, in referring to the Pennsylvania anthracite 
trade for 1887, says : "Anthracite was in especially good demand for 
all purposes-industrial and domestic-and the yearly figures of ship
ments show an increase of 2,500,000 tons over the preceding year; 
therefore the largest in the history of the industry. There was quite an 
increase in the tonnage furnished to the iron furnaces of the Lehigh and 
Schuylkill valleys; the trade with Canada has increased, and the di
rect trade by rail to all sections of the country has grown. It is becom
ing more and more evident that the all-rail trade is an increasing one, 
and as prices appreciate the opportunity for an expansion of this 
branch of the trade will naturally improve. Many places which can 
receive by both rail and water-routes now have the larger part of their 
tonnage supplied by rail. 

"The strength given to prices in April, when the prices of the Phila
delphia and Reading Company wet·e announced to be the same as they 
had been in the closing months of 1886, was of extraordinary value to 
the whole trade. They were not well received, and dealers maintained 
that a reduction must be made. During the three months next suc
ceeding these figures nominally ruled, being reduced at certain times; 
after that there was continued strength, and later in the season prices 
were taken out of the hands of the sellers. This continued with 
gradual advances until the middle of December; after the last-named 
date prices were weaker by fully 60 cents a ton from the higher prices, 
and would have fallen still lower but for the anticipation of a short 
supply, owing to the strike of the employes in the Schuylkill district. 

"During the month of January the tidewater trade was much crip
pled in securing supplies, owing to the strike at the loading points, 
which kept back the receipts from all the districts. There was a large 
tonnage of the harder grades of coal lost by reason of the continued 
strike in the Lehigh region, from September forward to the close of 
the year; the output from the Wyoming district in the meantime had 
grown to amazing proportions, and the Schuylkill increased somewhat. 
The demand for the free-burning coal for domestic purposes can appar
ently be supplied by the one district known as the Wyoming. Consid
erable delay in the forwarding of supplies to the interior trade was, no 
doubt, caused by the uncertainty as to the result to be obtained from 
enforcing the interstate commerce act-during April and May particu
larly, and it was not until after July 4 that the trade set in with any 
activity, but from that time to the close of the year there was the great
est activity, and prices at the mines were beld up to $3.50 per ton, an 
fllmost unheard of :figure bitb.erto," 
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Wider distribution of the better coals among the States during the 
past few years has created a demand for information as to the special 
~~oals which can be commanded at the more prominent distributing cen
ters. The following market reports, compiled by the authorities stated, 
on the first of the year (1888) will convey an idea as to the general con
dition 'of the coal markets throughout the United States at the close of 
1887. Most of the prices given may be taken as averages for the win
ter, although on account of the long continued strike in the Lehigh dis
trict of the Pennsylvania anthracite region, the prices of anthracite at 
the close of the year were slightly higher than they were either at the 
opening or closing of the winter trade. 

The following reports for Boston, New York, Philadelphia, Baltimore, 
and New Orleans have been made by Mr. F. E. Saward: 

Boston coal market.-Current prices for Pennsylvania anthracite may 
be q noted as follows : $4 to $4.10 for furnace, $4.25 to $4.40 for egg, 
$4.75 to $5 for stove and nut, $3 to $3.10 for pea; the above deliv
ered free on board at the New York ports, with fair dispatch in load
ing. Freights from New York during the first week of 1888were quoted 
at $1.25 to this port, but, owing to the sudden cold snap, were advanced 
to $1.50. 

Baltimore freights from the same cause jumped from $1.75 to $2, and 
charters were made at $2.25 to this port. Barges were offered to Bos
ton shippers at $1.35. 

The consumption of soft coal is increasing in the mills and factories 
of the eastern States from its low cost. Sales have been made within 
the range of $3.50 to $3.75~ delivered at Boston, during the past year. 

New York Oity coal market.-The quotations for free-burning Penn
sylvania anthracites at the loading points-Hoboken, Weehawken, Port 
Johnson, etc.-in this harbor are $4 for broken, $4.25 for egg, $4.75 for 
stove and chestnut. Hard white ash is quoted at $4.25 for broken, 
$4.50 for egg, $4.75 for stove, $4.50 for chestnut. Lykens Valley brings 
$4.90 fQr grate and chestnut, and $5.50 for egg and stove. Plymouth 
red ash brings $5 for stove and chestnut, and $4.40 for egg. Water 
freights are 25 cents per ton delivered alongside. Pea coal is quoted at 
$2.65 to $3.25 per ton according to quantity. 

Few of the anthracite companies now issue circulars of prices; the 
last issued by the Philadelphia and Reading Coal and Iron Company 
gave prices at Elizabeth port as follows: 

Pt·ices jm· anthracite at Elizabethport, January 1, 1888. 

l---------+1 L_u_m_p_. Bcokon.l Egg. Sl<>vo.ICh08tont. ~~ 
Hard white ash...... . . . . . . . . $4. 25 $4. ~ $4. 50 $4. 75 $4. 50 $2. 65 
Free-burningwhiteash...... ........ 4.00 4.25 4.75 4.50 2.65 
N ort.h Franklin white ash. . . . . . . . . . • . . . . . . . . . . . 4. 45 4. 75 4. 35 ....... . 
Shamokin white ash .... .. ........•..... ·...... . 4. 25 4. 85 4. 35 ......•. 
Shamokin red ash... . . . . . . . . . . . . . . . . . . . :. . . . . . . 4."40 5. 00 4. 45 ..•..•.. 

Lor berry . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 4. 65 5. 10 4. 45 ......•. 
Schuylkillredash ........... ····---~---······· 4.30 I 4.75 4.35~---····· 

Lykens Valley............... . . .. . .. . 4. 85 5. 50 5. 50 4. 85 ........ 
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The bituminous quotation on the basts of $2.60 at the loading ports
Norfolk, Newport News, Baltimore-is $4 alongside here, and the coals 
loaded at the shipping ports in this harbor can be had at nominally 
the same figure. Gas coa1, .A.merican, is $4 per ton alongside. House 
cannel is quoted at $7 per net ton for the American qualities delivered. 

Retail prices of anthracite coal at New York in 1887. 

--------------------------- --------------------IPe,fun. I 
White ash stove and nut, per short ton delivered................... $6. 00 
White ash egg and furnace, per short ton delivered.................. 5. 75 
Red ash stove and nut, per short ton delivered . . . . . . . . . . . • . . . . . . . . • . 6. 50 
Red ash egg and fnrnace, per short ton delivered . . . . . • . . . . . • - ... -- - ~ 6. 25 
Peddlers (any kind of coal), per short ton at yard................ . . . . 5. 25 
Grocers and coal sellers, per short ton at yard . . . . . . . . . . . . . . • . . . . . . . . 5. 75 

Consumption of coal in New York and vicinity. 
1. New York. 

Anthracite-for domestic purposes, manufactures, steam and heating, 
on the railways, ferries, etc. (a) ................................ . 

Bituminous-for factory, steamship, and general uses (b) .••••••••• 
Gas and cannel coal for house use, etc ............................. . 

2. Brooklyn and Long Island. 
Anthracite ...... . .•••....••........•.....•.•••••.•.•.••....•... ! . . 
Bituminous ...••..........•••...•.....••...•••..••••.............. 

3. Jersey City. 
Anthracite . . . • • • . . . . .. ••••.•••••...•••.•••••.•••••...•..••...•.. __ 
Bituminous ...................................................... . 

4. Staten Island. 
Anthracite ................................... _ .•.•••..•••.•••••••• 
Bituminous ...•••...•.•••••.•.•..•••...••..••••.•••••..•• ~ •...••. _ 

Short tons. 

3,700,000 
1,500,000 

300,000 

1,500,000 
400,000 

350,000 
150,000 

185,000 
40,000 

Total . • . . . . . . . . . . . . • . . . . • • • • . . • . • . . . • • . . . . • • • . • • • • • • . . • • • • . . . . 8, 125, 000 
a Elevated railways 250,000 tons. 
b Ocean steamships 1, 000,000 tons, principally Clearfield. 

Coal prices for points in Central New Ym·k. 

Bituminous (average quotations free on board cars). 

REYNOLDSVILLE. 

Screened lump .................. -~ $2. 60 
Lump and nut. . . . . . . . . . . . . . . . . . . . 2. 50 
Run of mines .................... . 

1 

2. 30 
Screened nut................. . ... 2. 25 
Nut and slack............ . .. . .... 2. 15 
Slack ............................ 1.90 

FAIRMOUNT. 

Lump ..... . ...................... ~ $2.60 
Lump and nut . . .. .. . . . . . . . .. .. .. 2. 50 
Run of mines . ................... ] 2. 30 
Nut and slack...... .. ............. 2.15 
Slack............................. 1.95 

Anthracite (wholesale free on board cars). 

Egg ..................... . ........ l $4.15 II Stove ............................ ~ $4.38 
Grate . • • . .. . . .. . .. . .. • • .. . . . . . . • . 4. 15 Chestnut ............ . ......... _ . _ 4. 38 

Philadelphia coal market.-The freight on soft coal for local use per 
2,240 pounds from Clearfield and Beech Creek districts via Penns;ylvani~ 
Railroad or Philadelphia and Reading is $2.10; from Cumberland, 
Piedmont, and Newburgh districts, via Baltimore and Ohio, $2.20; from 
Meyersdale district, $2.20; from Fairmount, Tyrconnell, Clarks burgh, 

9164 MIN--12 
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Bridgeport, Wilsonburgh, Wolf's Summit, Moundsville, and Youg 
gheny regions, $2.80. Bituminous or soft coal is quoted at $2.70 
long ton, free on board, for coal to points east of Cape Cod. 

hio-
per 

ines Freight on anthracite coal for local use per 2,240 pounds, frorn m 
in Schuylkill Haven and Tamaqua regions, $1.80; from mines 
Hazleton, Beaver Meadow, Mahanoy, and Shamokin, $1.85; from m 
in Pine Grove, Nanticoke, and Wilkes Barre regions, $1.95; on 
buckwheat, and culm, 15 cents less. 

Prices of hard white ash coal at the mines for Philadelph·ia and the line trade. 

SCHUYLKILL. 

Lump and steamer. . . . . . • . . . • . • • . $2. 60 
Broken.............. . . . . . • • • • . . . . 2. 85 
Egg.............................. 3.00 
Stove and small stove............ 3. 00 
Chestnut No. 1. ..... ...... ...... . 3. 00 
Pea.............................. 1.35 
Buckwheat...... . . . . . • . . . . • . . . . . . 1. 10 

LEHIGH. 

Lump ............................ $2.70 
Broken.... .. .. .. .. . . . . . • • . .. . . . . . 2. 45 
Egg.............................. 2. 45 
Stove............................ 2. 70 
Small stove . .. . .. .. .. .. .. . . . .. .. . 2. 70 
Chestnut........................ . 2. 55 
Pea.............................. 1.50 

near 
ines 
pea, 

The circular of the Philadelphia and Reading Coal and Iron Comp any, 
for anthracite, free on board at Port Richmond, is as below: 

PTice.s for anthracite at Port Richmond, 'Ja·nuary 1, 1888. 

Lump. Bmken.[ Egg. Stovo. c:::.<· [ Pea. 

I-H-a_r_d_w_h_i_tf\_a_s_h-.. -.-.. -.. -.-.• -.-.. ---.. -.-.. ---.. ·l-$-4-. 0-0 $4.00 I $4.25 $4.50 $4.25 $2.40 

~~~~:lg~f~~l~h~t~i~!~;h~:::::::::: ........ ·. · .. · ~.--.~-~- ·. !4:. ~0~0 !4:. g6-~0 \ i4:. il~O 2. 40 
Shamokin white-ash coal ........... . 
Shamokin red-ash coal ............................. - ~ 4.15 4. 75 4. 20 

Schuylkill red ash .......................... ·r· .. 
4 

.•. 

6

.

0

. 4~.·· 0~5~ 4g.: 4~n~- ~ 4!.: 1~0g Lorberry ........................... . 
Lykens valley ............................. .. 

Philadelphia freights to coastwise ports are quoted as below: 

Philadelphia freights to coastwise ports. 

Portland ........... .. 
Lynn ............... .. 
Boston .............. . 
Providence .......... . 
New Bedford ........ . 
New York ......... .. 

Per ton. 

$1. 65 and dis. 
2. 00 and dis. 
1. 70 apd dis. 
1. 25 apd dis. 
1. 25 and dis. 
. 90 alongside. 

Baltimore ........... . 
Charleston ......... . 
Savannah ............ . 
Washington .......... . 
Norfolk ............ .. 
Richmond ............ . 

Balt·imore coal market. 

Per ton. 

$9. 60 alongside. 
. 90 

1. 25 
1.15 
.90 

1. 02! 

Prices for anthracite coals in cars at Baltimore and via Canton pie1·. 

White ash. whlft~'!h.j Shamokin I ~li'f:;~ Bernioo. 

1---------------------------1-----
Broken ............................. .. 
Egg ................................ .. 
Stove .............................. . 

~:k:~~i:: :::::::::::::::::::::::::I 

$4.85 
5. 00 
5. 00 
5. 00 
3.10 
2. 70 

$5.25 
5. 25 
5.00 
3.10 
2. 70 

$4.75 $5.00 
5. 40 5. 00 
5. 55 5.25 
5. 25 5. 25 
3. 60 
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Bituminous coal is quoted at $2.60 per long ton, free on board at 
Locust Point or Canton piers. Hampton Roads quotations are the same. 

Baltimore mtes of freight to coastwise ports. 

Bath ........................... .. 
Portsmouth ..................... . 
Boston .......................... . 
Bridgeport ...................... . 
Providence ..................... .. 
Cuba,N.s ....................... . 

Per 
short 
ton. 

$2.00 
2. 00 
2.00 
1.45 
1.45 
1. 75 

Per 
short 
ton. 

New York ....................... . $1.45 
Hoboken ..... ..... ..•... ..... ... . 1. 40 
Key West......................... 2. 00 
Galveston......................... S. 00 
Savannah .. .. . . . . . . . .. .. .. . .. . . . .. 1. 25 
Charleston . . . . . . . . • . • . . . . • . • . . . • . . 1. 00 

The Baltimore and Ohio railroad shipped to Baltimore during the 
year 2,167,007 tons of coal, and the Northern Central railroad (operated 
by the Pennsylvania railroad) 765,082 tons. 

Prices of coal in New Orleans. 

By boat load ................................ per barreL. $0.38 
To steamboats .. . • . • . • • • .. • • • • .. .. . . • . • .. . . .. . . do.... • 45 
To steamships .................................. per ton.. 4. 00 
To families, 50 cents per barrel ..••••...•.. per hogshead.. 5. 00 
Alabama coal: 

Splint, to families ...•••....••...•..••••. per barrel.. $0. 50 
Corona, to families ........ ~ ............ " .. do.... • 50 
Cahaba, to families...... .. .. • • .. .. .. .. .. .. do.... • 55 
Montevallo, to families .. . . . . . .. . .. . .. .. .. . do.... • 60 

Pratt coal, on cars, per Louisville and Nashville rail-
road ........•.••...•••..•••........•..•.•.••. pel*ton. . 4. 25 

Anthracite, per ton ............................ $10. 50 to $11. 00 
. 

It is estimated that there were shipped to New Orleans during the 
year 5,450,000 bar~els of coal, and that 5,100,000 were consumed in the 
city. 

The following market reports, except those for which special credit 
is given, have been reported by Mr. H. A. Bischoff', editor of The Black 
Diamond. 

Pittsburgh coal market.-Following are the ruling prices of coal (mined 
from the Pittsburgh coal bed) at the tipple per 100 bushels (26! bushels 
per short ton) : 

P1·ices of coal in Pittsburgh. 

First pool.................. $4. 75 Third pool ......................... $3. 90 
Second pool.............. .. 4. 50 Fourth pool....... .. .. . .. .. .. .. .. . 3. 25 
Railroad coal, on the walL. $5. 00 to 5. 25 

Ooke, free on board at ovens. 

Blast furnace ............... $1. 75to2. 00 Foundry ... ··· - ............ . $2. 00 to 2. 30 

The year 1887 will long be remembered as one of unusual low water 
in the Monongahela and Ohio rivers! It is very doubtf~l whether th~ 
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coal men will find an even balance for the season, considering the enor
mous expense of taking care of a large fleet lying positively idle from 
June 15 to January 1. The past year shows the smallest amount of 
coal shipped for a long time, a decrease, as compared with the shipments 
of 1886, of 34,921,000 bushels. Pittsburgh could easily ship 100,000,000 
bushels of coal per annnm, whereas the total figures for 1887 represent 
little more than half that amount. 

The price of Monongahela coal at Cincinnati from January to July 
averaged 6g cents per bushel, from August to December at 7~ cents per 
bushel, and during December at 11 to 12 cents per bushel. 

Prices of coal in Cincinnati. 

I F'" I 
Deliv- Free Free 

Apt.hracite. on board ered. Bituminous. on board on board 
car. car. barge. 

-
Short ton. Short ton. Short ton. Short ton. 

Chestnut ... ....... $7.00 $8.00 Youghiogheny. 2d $3.33 $2.78 

I 
Range or stove .... 7. 00 8. 00 pool. 
Grate .............. 7. 00 8.00 Kanawha river .... 3.06 2. 50 
Egg----·--·-----· · 7. 00 8.00 Ohio river ......... 1. 94 2. 50 

The first coal barge after June 15, 1887, arrived at Cincinnati the 
first week in January, 1888. This long period of low water is without 
a precedent. The markets between Pittsburgh and New Orleans were 
all sold out in the early winter, and some cities actually suffered for want 
of coal. Du-ring the early part of January, 1888, the movement of coal 
from both the Pittsburgh and Kanawha regions was large. The ship
pers agreed upon 1b cents per bushel afloat for second pool and 9 cents 
for fourth pool at Cincinnati. The total receipts of coal in 1887 were 
63,345,532 short tons. 

Prices of coal in Lonisville, Kentncky. 

Bituminous. onFb~:rd I 
car. 

Anthracite. Per 
bushel. 

d--------------------1------
Shortton. Oent11. 

Chestnut ....................... ~ $7.50 I Pittsburgh ..................... ll3to15 
Range or stove................. 7. 5G Kentucky...................... 11 
Grate.......................... 7.25 
Egg............................ 7. 25 

Coal consnmed at Lonisville dnring 1887. 

Pittsburli!:h by river ...................................................... _. 
Ohio river and Kanawha ................................ . . -- ............. . 
Bituminous by raiL ........... . ................ . ....... ------- ............ . 
Anthrac:rte .. .................... .. ................... - . . .................. . 
Coke. __ .. _ .. . .... . .. .. ..................... _ ........ _____ . ...... ______ .. .. _ 

Short tons. 

646,000 
72,800 

232,107 
4, 241 

49,688 

1, 004,836 
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Buffalo coal market.-The nominal quotations ruling at Bu:fl'alo at the 
end of the year were as follows : 

'Sizes. 

Prices of coal at Buffalo, New Ym·k. 

I Free on I To dealers 
board vessel. on cars at 

Buffalo. Buffalo. 

To dealers 
on cars at 

bridges for 
shipment 

West. 

Retail, 
screened 

and deliv
ered. 

------·----~----------------------

Long ton. Long ton. Long ton. Short ton. 
Grate..... • .. .. .. • .. • • •• • • .. .. $5. 75 $5. 75 $5. 50 
Egg ...... ........ ............ 5. 75 5. 75 5 .50 
Stove .. . .. .. .. .. .. .. .. .. • .. . .. 6. 00 6. 00 5. 75 

~::~~~~~ ::::::::::::::::::::: ........ ~: ~~ .......... ~--~~ .......... ~·.:~ .. ! 

Bituminous (per short ton on track nominal). 

REYNOLDSVILLE REGION. 

Screened lump .................. .. 
Lump and nut mixed ............ .. 
Run of mines ..................... . 
Screened nut ..................... . 
Nut and slack mixed ............. . 
Slack ............................. . 

BRIAR HILL REGION. 

No.1 lump ...................... .. 
No. 2lump ....................... . 

PITTSBURGH REGION. 

Lump, screened ...••...........•.. 
Lump and nut mixed ........... .. 
Runofmines ..................... . 

$2.60 
2.50 
2. 35 
2. 35 
2. 05 
1. 85 

3. 50 
2.75 

2.60 
2. 50 
2. 35 

ALLEGHENY VALLEY RAILROAD 
AND MERCER COUNTY REGION. 

Lump, screened ............... . 
Lumr; and nut, screened and 

mixed .. ...................... . 
Rnn of mines . ...........•...... 
Nut and slack mixed ......... .. 
Slack ......................... .. 

FAIRMOUNT AND LOWER GRADE 
DIVISION OF ALLEGHENY VALLEY 
RAILROAD. 

Lump, screened ............... .. 
Lump and nut mixed, screened .. 
Run of mines .. ................ .. 
Nut screened ................. .. 
Nut and slack mixed ........... . 
Slack ........................... . 

Oannel (per short ton on track). 

$5.50 
5. 50 
5.75 
5. 75 
4.50 

$2.50 

2. 40 
2. 25 
2. 05 
1. d5 

2. 50 
2.40 
2. 25 
2. 25 
2. 05 
). 85 

Ohio ........................................... . ............................... $4.75 

Ooke (per short ton on track in ca1·lots). 

Connellsville . • .. .. .. • • • • . . . . . . . . . . $5. 00 Reynoldsville. . .. • • • . .. • • • • • • • • • $4. 00 

Loyalsock coal (per short ton delivered). 

Stove .. • .. • • • .. .. .. • .. . . .. .. .. .. .. $5. 00 Egg... . .. . . . . . . .. . .. .. . .. . .. .. . . $4. 75 
Chestnut.......................... 5. 00 No. 2 chestnut....... . . • • .. . . . . . 4. 00 

There were shipped from Buffalo by lake during the year 1,894,000 
tons of anthracite and by rail 1,17 4,131 tons. 

Detroit coal market.-Tbe ruling rates per ton, delivered, are as fol
lows: 

Prices of coal per short ton in Detroit, Michigan. 

Anthracite: 
Grate and egg ................ .. 
Stove and chestnut ........... . 
No.2 chestnut ............... .. 
Lehigh lump . ................ .. 
Lehigh nut ................... . 

Bituminous (domestic): 
Cannel lump .................. . 
Cambridge, Hocking and 0. C. 

lump .•..........•........... 
Cambridge, Hocking and 0. C. 

nut ......................... . 

$6.75 
7.00 
5. 75 
8. 25 
7. 75 

5. 00 

4. 00 

3.50 

Bituminous (domestic) -Cont'd. 
Massillon lump .............. . 
Massillon nut ............... .. 
Crushed coke ................ . 
Gas coke .................... . 

Bituminous (steam) : 
Lump ................ ........ . 
Nut ........................ .. 
Lump and nut mixed ......... . 
Pea coal .••..•...•............ 
Sla.ck ........... . ............ . 
Connellsville coke ........... . 

$4.50 
3. 50 
5.50 
4. 50 

3.10 
2. 75 
3. 00 
2. 50 
2. 00 
5. 75 
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Chicago coal market.-The following are the cu:crent quotations: 

Prices of coal per short ton in Chicago, Illinois. (a) 

Erie ............................. . 
Pittsburgh ..................... .. 
Youghiogheny ................. .. 
Mount Vernon smithing .•••...... 
Cumberland smithing ..........•. 
Sonman smithing ............... . 
Hocking Valley ................. . 
Shawnee ........................ . 
Brush Creek cannel ....••..•..... 
Kanawha cannel ................ . 
Buckeye cannel. ................ . 
Wellston ........................ . 
Winifrede lump ................. . 
Winifrede nut . .......••.••••..... 
Fire Creek smithing ............ . 
Raymond ....................... . 
Sunday Creek ................... . 
Peacock ...... ... ................ . 
Summit semi-block ......•..•..... 

$4.50 
a:a5 
3.40 
3. 90 
3. 90 
3. 90 
3. 25 
3. 25 
4. 50 
4. 75 
4.25 
3.40 
3. 50 
3. 25 
3.50 
4.00 
3.25 
2. 50 
2. 50 

Bloss burgh ...................... .. 
Brookfield, Briar Hill ....•....•... 
Indiana block ................... .. 
Wilmington ....................... . 
Grape Creek ..................... . 
Fountain County ....... . ......... . 
Minonk ...... ... ................ .. 
Streator ......................... .. 
Morris ........................... . 
Norton Creek .................... . 
Mount Olive ...................... . 
Jackson Hill .................... .. 
Connellsville coke ................ . 
Pittsburgh coke .................. . 
Walston coke .................... . 
Walston cokt'. crushed .......... .. 
New River coke .................. . 
Pocahontas coke ................. . 

$4.00 
4.50 
2. 80 
2.25 
2.25 
2. 25 
2.25 
2.25 
2.25 
2. 25 
2.25 
3.40 
5. 35 
4.25 
5.15 
5. 70 
5.50 
5. 50 

a January 1, 1888. 

Anthracite, free on board cars in Ohicagfl. 

Lehigh lump ................. . ... ! 
Grate .......................... .. 
Egg, small ...................... . 

8.00 II Stove ............................. 16.751 
6. 50 Che8tnut... .... ...... ...... ...... 6. 75 
6. 75 Egg, large .. .. .. .. .. .. .. .. • • • . .. . . 6. 55 

Following are the receipts of coal and coke at and shipments from 
this market during December, and for the year 1887, as compared with 
those of a like period in 1886. 

Coal receipts and shipments at Chicago. 

RECEIPTS. 

December. I 
From January 1 to 

December 31. 

I-------------...---·!--1-8-87_._...:__1_88_6_. _I, 1887. 1886. 

Anthracite by lake ....•.•..•..••..... 
Anthracite by rail ..•.•............... 
Pennsylvania and West Virginia .... . 
Ohio ................................ .. 
illinois .............................. . 
Indiana .............................. . 
Coke ................................. . 

Total .................. : ......... . 

36,619 
85,869 
57, 134 

115,913 
150,894 
118,440 
68,946 

633,815 

SHIPMENTS. 

~6. 644 
98,104 
49,571 
94,783 

143,666 
95,392 
51, 263 

853,158 
845,386 
537,022 
782,523 

1, 375,759 
1, 154,681 

592,980 

768,164 
616,997 
166,762 
888,771 

1, 175,001 
732,191 
540,204 

579, 164 6, 141, 509 4, 888, 090 

Anthracite .......................... ·I 67, 772 1 44, 363 1 559, 560 I 451, 869 
Bituminous coal and coke............. 103, 260 71,688 952,577 539,184 

Total .............•••••.•..•...... ,-Til,0321-u:6,05111,512,1371-sJ9i,053 

Milwaukee coal market.-The prices of coal in this market vary bub 
slightly from those already given as ruling in tbe Chicago market. The 
following statistics are tak(_)n from tbe report of Mr. 0. H. Swan, secre
;tary of the Mil waukee coal exchange; they show the tonnage of coal re· 
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ceived by lake during :1887, also stocks in hand December 1, 1887, and a 
comparison with similar statistics for 1886: 

Milwaukee coal trade. 

Short tons. 

Total amount of anthracite coal received during season of 1886. 523,807 
Total amount qf soft coal received during season of 1886....... . . . . . . 252, 580 

Total hard and soft c.oal received by lake .......................•.......... 
Total amount of anthracite coal received during season of 1887...... 528, 992 
Total amount of soft coal received during season of 1887............. 239, 624 

776,387 

768, 6Hi 

Showing a decrease of only. .. . . . . .. . . .. .. . . . . . • . • . • .. . . .. . . . . . .. . 7, 771 
'rota.l amount of anthracite coal received during season of 1887...... 528, 992 
The total amount of anthracite coal received during the season of 

1886, as reported by the custom-house, was 468,607 tons. Of tllis 
amount I find 8,607 was short tons, and 460,000 was long tons; re-
duced to short tons would be...... .. .. .. . .. . . .. .. .. . .. . .. . . . . .. .. . . 523, 807 

Increase over 1886..... ...... ... .... .. ...... .... .• . ... ...... ...... . ... ...... 5,185 
Total amount of soft coal received during season of 1887............. 239, 624 
Total amount of soft coal received during season of 1886............. 252, 580 

Decrease as compared with 1886 ........................................... . 
Total amount of anthracite coal received as stated ........................... .. 
Deliveries to December 1, 1887 ............................................... .. 
Amount of anthracite in stock December 1, 1887 .............................. . 

Total amount of soft coal received as stated.................... . . . . . . 239, 624 
Deliveries to December 1, 1887 . .... • .. .• .. ... ••. ...... .•. . .. . . . .. . . . . 189,871 

12,956 
528,992 
380,320 
148,672 

Balance as reported on hand December 1, 1887............... . . . . . . . • • • . . . . 49, 753 
Of this amount (49,753 tons) it is safe to estimate fully 20,000 tons 

still due on contracts running to May 1, 1888, which would leave 
subject to future sales ................ :............................. . ... ...... 29,753 

Amount of anthracite coal in stock in dealers' hands May 1, 1886 . . . . 50, 000 
Amount received as herein noted during: 1886...... . • • . . . . . . • . • . . . . . . 523, 807 

Total............................................................. . .. . .... .. 573,807 
Amount in stock May 1, 1887.......... ....................... ........ 7, 000 
Amount received as herein noted . .. . .. . .. .. . . . . .. . .. .. .. . .. .. . .. . . .. 528, 992 

~f!ki~f !~t~~~~f~e s~~~f~~e 3!ai~~~; ha~d~· ;;s ·;~p~~t~d · ri~~~~b~~- i: · · · · · · · · · · · 
1887 . - .. -- . - . -. -- .... - .. ---. -- ... - .. -- ...... -- ... - .. - ... - ..... - .......... --- .. 

Statistics according to sizes : 
Grate ....................................................................... . 
Egg ............ .-........................................................... .. 
Stove ........................................................................ . 
Chestnut ................ : ................................................... . 

Ruling coal prices in Saint Paul and Minneapolis. 

Anthracite. 

535,992 

37,815 

148,672 

17,547 
23,275 
55,850 
52,000 

Chestnut........................... $9. 50 
Stove............................. 9. 50 ~~:~·:: :::::::::~::: :::::::::::::: $:: ~g 

Bituminous. 

CanneL..... . • • .. . .. .. .. .. .. .. . . . . $8. 00 
Briar Hill......................... 7. 50 
Cumberland....................... 7. 00 
Mansfield......................... 6. 75 

Kincaid .. .. .. .. .. . . .. . .. .. .. .. . .. . $6. 50 
Indiana block............. . .. . .. .. 5. 75 
Illinois ...................... ~..... 4. 50 

The stock of anthracite coal (290,116 tons) received at the head of the 
lakes during the navigation season of 1887 has been drawn upon in a 
manner which naturally suggests the probability that, before navig~tion 
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opens, fresh supplies must come forward by rail. This does not indi
cate a decline in prices. 

Prices of coal in Fargo, Dakota. 

Anthracite coal. Free on Bituminous coal. I Free on 

l------------------·-------b_o_a_r_d __ c_a_r._ll-------------------------- boardcar. 

Chestnut ......•....••...•..... 
Range or stove ............... . 
Grate ................. ········1 Egg .......................... . 

Sho1·t ton. 
$9.75 
9. 75 
9. 50 
9. 75 

Mansfield .....•............••. 
Hocking ............•..•..... 
Y oughiogheny ..•..•••.•.•. · ... 
Briar Hill .......•••........... 
Cannel ...•............ .. ..•.•. 

Short ton. 
$7.25 

6. 50 
7.00 
8. 00 
7.50 

Prices of coal in Indianapolis, Indiana. 

Anthracite (free on· board cars) per short ton. 

Broken .......................... . 

~~~ 4 ~ ~:::: ~: ~::::: ~ ~ ~::::::::: ~ ~: 
$6.30 
6. 30 
6. 53 

Stove ............................ . 
Chestnut ..•............•.....•.... 
Dust . ............................ . 

$6.53 
6. 53 
1. 25 

Bituminous (j1·ee on board ca1·s) per short ton. 

Indiana block ....•........•...... 
Lower vein block .............. .. 
Jackson lump ................. . . 
Raymond lump ................... . 
Winifrede lump...... . ........ .. 

$2.60 
2. 70 
3.10 
3.25 
3.25 

Pittsburgh lump . . . . . . . .. .. . . .. . . . $3. 2fi 
Pearock lump . . . . . . . . . . . . . . . . .. . . . 2. 10 
Highland . ......................... 2. 00 
Highland nut ... • .. .. . . . .. . . . . • .. . 1. 25 
Peacock nut...... . . . . . . . . . . . . . . . . . 1. 35 

Gas coke, 12 cents per bushel; crushed gas coke, 13 cents per bushel. 

Prices of coal in Joliet, Illinois. 

.Anthracite coal. Retail, de
livered. Bituminous coal. Retail, de

livered. 

1-----------------------l---------lll--------------------------------

Chestnut ................... .. 
Range or stove .............. .. 
Grate ....................... .. 
Egg ........................... , 

Short ton. 
$8.50 

8. 50 
8. 25 
8. 50 

Wilmington .......•........... 
La Salle ..................... .. 
Streator ...................... . 

~~~c!i a~d -:B~i~~ H:iii::::::::: 1 

Short ton. 
$3.50 
3.25 
3.00 
4. 75 
6.50 

Prices of coal in Dubu.que, Iowa. _ 

______ A __ n __ th_r_a_c_it_e_c_o_a_l_. ______ I ___ R_e_t_a_i_L __ 
11 
_______ B_it_u_m_i_n~o_u_s_c_o_M_. _______ R_e_t_ai_L __ 

Short ton. Short ton. 
Chestnut...................... $9.00 Cannel........................ $7.00 
Range or stove................ 9. 00 Cumberland.................. 7. 00 
Grate......................... 8. 75 Wilmington .....•.... ·· .. ····· 3. 521 
Egg........................... 8.75 Ai::~~::::::::::~::::::::::~: ~:~~ 

::5treator . . . . . . . . . . . . . . . . . . . . . . 3. 00 

Prices of coal in Davenport, Iowa. 

Anthracite. Retail. Bituminous. Retail. 

l-----------------------1---------ll-------------------------------

Chestnut .. .' ................ . 
Range or stove ............... . 
Grate .................•....... 
Egg .......................... . 

Short ·ton. 

9. 00 Mercer County .............. . 
9. 00 Hocking Valley .......... . ... . 
9. 00 

Short ton. 
$3.50 

3. 25 
6. 50 

$9. 00 I La Salle. . . . . ................ . 

-'----------· 

The retail t.rade at this point is in excellent condition. Thejobbing 
trade in Illinois coal, at mine prices, is very steady and of quite a large 
volume. 
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Prices of coal in Saint Louis, Missouri. 

(Bituminous.) 

B. c. D. Big 
Muddy. 

1---------------------------------1-------------------------

East Saint Louis (free on board) ...•..•...••.•. 
Saint Louis (free on board) .................. . 
Delivered ..................................... . 

$1.50 
1. 87i 
2.50 

Anthracite (free on board). 

$1. 62! 
2.00 
2.50 

$1.75 
2.12} 
2. 50 

$2.25 

~:~~t I 
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~::.:: :~~ !!f :::::::::::::::::::::::::::::: _. :: _. _. _.::::: ::::: _.:::::::: ::::::::::::::::::::::::::: $~: ~g 
At t.he close of 1887 the anthracite market was much easier, the sup

ply having increased and the demand decreased. This state of afl'airs 
did not, however, result in any decrease in prices, they remained $9.25 to 
$9.50 per ton. December receipts, for the first time in that year, showed 
a decrease all around, bituminous, anthracite, and coke; but the year's 
business showed a very creditable increase, as the following figures will 
demonstrate: 

Coal and coke receipts at_ Saint Louis, Missouri. 

Receipts 
for month. 

Receipts 
for year. 

l-----------------------·1-----ll------------·-----· -----

Bituminous : 
December, 1886 ......... . 
December, 1887 ........ .. 

Decrease ................ . 

Anthracite: 
December, 1886 .......... . 
December, 1887 ......... . 

Decrease ................ . 

Coke: 
December, 1886 ........ .. 
December, 1887 ......... . 

Decrease ................ . 
, I 

Shm·t tons. 
224,545 
222,720 

Butuminous: Short tons. 
1886 . . . . • . . . • . . • . . • • . • . . . . . 2, 082, 019 
1887 ......•.. -- .... -.... -.. 2, 321, 814 

1, 825 Increase ................. . 

Anthracite: 
15, 899 1886 ...................... . 
13, 083 1887 ...... . .............. .. 

2, 816 Increase ................. . 

Coke: 
21, 173 1886 ..................... .. 
16, 679 1887 ..................... -. 

4, 494 Increase ................. . 

239,795 

96,440 
131,600 

35,160 

104,036 
175,550 

71,514 

,, 

The following prices are for coal, free on board cars, at Kansas City: 

Prices of coal in Kansas City, Missouri. 

Short ton. Short ton. 
---------------- ·--------------- --

Bituminous: 
Farmers' lump ..•........ 
Weir City lump ........ .. 
Weir City nut .......... .. 
Oakdale lump ......... .•. 
Oakdale nut ............ .. 
Rich Hill lump .......... . 
Rich Hill nut ........... . 
Lexington lump . ........ . 
Higginsville lump .....••. 
Excelsior lump .......•.•. 
Clinton lump .•.......... 
Foster lump ...........•.. 
Deepwater lump ........ . 

$3.00 
2. 75 
2. 50 
2. 75 
2. 50 
2.60 
2. 40 
2. 50 
2. 75 
3.00 
2. 60 
2. 50 
2.60 

Bituminous-Continued. 
·wellington .............. .. 
Cannel ................... . 

Anthracite: 
Nut size .................. . 
Stove size ............... .. 
Egg size ................. . 
Grate size ................ . 

Smithing coal: 
Piedmont ............... .. 
Bloss burgh .............. . 

Coke: 
Gas-house ................ . 
Connellsville . . ........... . 

$2.75 
4. 50 

10.75 
10.75 
10.75 
10.50 

8. 25 
8.25 

5. 00 
8. 00 

For further facts relating to the various coal markets, particularly 
those in California, reference should be made to the State reports which 
are given farther on. 
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WAGES AND STRIKES. 

The prices paid for mining coal depend upon the character of the 
coal, which determines the difficulty of mining, and upon the selling 
price which the coal will command at the mine. 

In the Pennsylvania anthracite region the prices paid have been 
largely influenced by the ruling prices in the Schuylkill district. For a 
number of years these have been determined by the average price at 
which coal solu at several collieries selected from time to time. Upon 
this basis the price of coal is never taken at less than $2.50 per ton at 
Schuylkill Haven, even when the coal may be sold at a lower figure. 
If the selling price is above $2.50 per ton the wages are advanced 1 
per cent. for each ad vance of 2~ cents in selling price. The following 
table exhibits the variation in the rate of wages during each month 
of the year: 

Months. Average 
price of coal. Wages paid on. 

---------·-----·--------------
January ...•••.....•..•...••••........••..•••••...... 
February ...•..••••••.......••....••••••••••...•..... 
March .•...........••.••.••.••.........•.•.•.....•••. 
April. ....•...•••.•.•••.................. · ....... ··•· 
May .•.............••........•.......•••..•..•.••.... 
June .......................................... ··••·· 
July ................................................ . 
August .....................•........................ 
September (and 2 weeks of October) ................ . 
October (and 2 weeks of November) ................ . 

. November (and 2 weeks of December) ............. . 
December .......................................... . 

Basis. 
Basis. 
2 per cent. over. 
3 per cent. over. 
Basis. 
4 per cent. over. 
Basis. 
Basis. 
Basis. 
4 per cent. over . 
12 per cent. over. 
7 per cent. over. 

In September it was agreed that wages on the $2.50 basis should be 
8 per cent. more than they had previously been on that basis; thus, if 

- a man earned $2 a day on the $2.50 basis previously, he would then be 
entitled by the new $2.50 basis (granting 8 per cent. advance) to $2.16 
per day, plus the percentages due by any increase in the average price 
of coal above $2.50 per ton. Thus in November they bad virtually 20 
per cent., and in December 15 per cent., more wages than in January 
and February. . 

In the Pennsylvania bituminous region there is not as great uniform
ity in wages as in the anthracite region. This is due largely to greater 
difl'erences in the character of the coal in the various districts. 

Throughout the Pittsburgh region the rate for mining was fixed for 
lump coal over 1~ inch screen at 7 4 cents per ton of 2,000 pounds, from 
May to November, and at 79 cents from November, 1887, to May, 1888. 
Among the River operators of the Monongahela region, the rate above 
the Third Lock on the Monongahela river decreased as the bed became 
thicker and the mining easier; thus the Fourth pool had a different 
rate from the Third and th~ latter a different rate from the Second and 
First pools, respectively. Throughout the Connellsville region the rate 
varied slightly during the year at the different min~s, but averaged about 
$1 per 100 bushels (76 pounds each) of coal mined. In this region mining 
is comparatively easy, and as lump coal is not desired for coking, in the 
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greater part of the region mining is done by shooting the coal down by 
blasts; in the remainder of the region the coal is mined by the pick. 
Bearing in and shearing are seldom practiced in the coking region; 

The Clearfield district had its special rate, 50 cents per ton; the Rey
noldsville 45 to 55 cents, and the Mountain district 45 cents. The 
Clearfield district may be said to include the Moshannon and Snow
shoe region in Clearfield and Centre counties. The Reynoldsville dis
trict is confined to Jefferson county aud to the vicinity of Du Bois, in 
Clearfield county, while the Mountain district embraces Cambria and 
Blair counties, with parts of Clearfield county. Throughout these dis
tricts the coal is sold as run-of-mine, and this is the basis of the mining 
rate, while in the Pittsburgh district the mining rate is based on the 
amount of lump coal mined; hence the rate in the former district was 
in reality not much below that paid in the Pittsburgh region. The 
rate in the Broad Top region, including Huntingdon and Bedford coun
ties, was about the same as that in the Mountain and Clearfield dis
tricts. 

The Somerset or Meyersdale region being in reality a part of the Cum
berland coal basin in Maryland, its mining rate (40 to 50 cents) is largely 
regulated by the current rate adopted in the Cumberland region, which 
is 50 cents. The same comparison might be made between the Sharon 
block coal of Mercer county and the Briar Hill region in Ohio. Other 
small districts have special rates of their own. 

The following table contains the prices paid for mining in a number 
of important districts, in addition to those which have been specially 
noted a.bove and in the body of the report : 

Prices paid for mining coal. 

:Mines. Prices paid. 

Alabama: 

~~~~~;r~~-~-ii:.·e";~::::::~ :::::::: :::::::~ :::::::::::: ;~ ~:~\~J',e~ Po~i bed. 
Colorado, Boulder mines................................. 82! cents per ton. 
Iowa: 

.A.ngus mines......................................... 90 cents per ton. 
Ottumwa mines ..................... : ................ 80 cents per ton. · 
What Cheer mines .................••...•..•...•.•... 75 cents per ton. 

Indiana: 
Block coal . . . . . . . . ...... . .•. . .. .. .. . .... . . .. . ... . . . . . 85 cents per ton. 
Bituminous coal.... .. .. .. .. • . .. . . • . .. . . .. . . . . . .. . . .. . 72! cents per ton. 

lllinois: 
Mount Olive mines................................... 61! cents per ton. 

~~n!'!~n~I~~~i~~~·:::: ::::::::::::::::::::::::::::::: ~g ~:~~~ ~~~ ~~~-
Kansas: 

Generally . . . . . . .. .. . . .. .. .. . . • . . . .. . • . • • • . . • .. . . . . . . . 6 cents per bushel. 
Leavenworth mines .................................. 4 cents per bushel. 

Kentucky: 
Eastern mines.......... . •. . . . .. . .. . .. .. ... . ... . . . . . . 75 to 87! cents per ton. 

' Western mines. . . . . .. .. . . .. . . . . . . . . . . .. .. .. . .. . .. .. . . 62! to 75 cents per ton. 
Maryland, George's Creek mine11......................... 50 cents per ton. 
Missouri: 

fi!~~~d :1~:: :::::: :::::: :::::: ::::::::::::::::::: ~1c~:~s t~:~ bushel. 
Ohio, Hockin~~: Valley mines ............................. . 65 cents per ton. 
Oregon, Coos Bay mines . . . . . .. .. . . ..................... , 111.12! per ton. 
Virginia, Pocahontas mines.............................. 45 cents per ton. 
West Virginia: I 

Clarksburg mines............ . . . .. . . . . . .. .. . . .. .. .. .. 45 cents per ton. 
Elk G-arden mines.................................... 50 cents per ton, 
Kanawha mines ...................................... 2!cents per bushel. 
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During the year, according to Bradstreet's, there was a 'total of 56 
strikes among the coal miners and laborers concerned directly ·or indi
rectly in mining or handling the product of the coal mines. In these 
strikes there were 30,475 men involved, the total number of idle days 
aggregating 876. None of these strikes can be considered strictly suc
ces~ful in accomplishing all that was claimed by the laborers, yet 39 of 
them seem to have improved to some extent the condition of the labor
ing class after the strike, compared to the condition which existed be
fore the strike took place. It is believed, however, that in most of these 
39 strikes the same recognition ofthE:l claims of the laborers would have 
been obtained from the employers if a fair demand had been made by 
them and the result had been left open as a matter of adjustment or ar
bitration. The time and money lost by the men from the commence
ment of the strikes to their close was so great that it is questionable 

. whether any real gain was obtained. 
In the 39 strikes which are reported as successful, 24,115 men were 

involved, and the aggregate number of days during which the strikes 
lasted was 648. In the remaining 17 strikes 6,360 men were involved, 
and the aggregate number of idle days was 228. These strikes were 
absolute failures, as far as accomplishing any of the objects for which 
they were planned, and resulted in pecuniary loss to both employes and 
employers, the greater loss, however, being suffered by the employes, 
not only in actual money wtaich they might otherwise have gained by 
rema,ining at work, but iiL many cases in personal distress (suffering 
from the want of proper shelter, food, and clothing) to both themselves 
and their families. 

-The principal strikes which have been noted as successful are as 
follows: 

Successful coal strikes in 1887. 

Loca.lities. Days Number of Localities. Days Number of 
out. miners. out. miners. 

------------ -------------
Bloss burgh, Pennsyl- Hockin\:Valley ------ 2 2,500 

vania -------------- 14 1, 20(1 Laurel, entucky __ .. 49 l, 000 
Monongahela Valley_ 10 7, 000 Springfield, Illinois ... 60 1, 500 
Peoria, Dlinois .••... 21 2,000 

Among the unsuccessful strikes may be noted the following: Coal 
handlers at Jersey City, 3,000 men, out 42 days; coal miners at Parkers
burgh, West Virginia, 1,000 men, out 7 days. A lockout occurred among 
the Blossburgh, Pennsylvania, coal miners during the year which in
volved 1,200 employes. This lockout was compromised betweerr the 
employers and the employes, and is noted as one of the most success
ful strikes, since strikes or lockouts which end in a compromise are 
usualJy considered successful by the employes. At the close of the 
year there were four strikes which were still in progress, as follows: 
Among the coal miners at Tamaqua, Pennsylvania, the strike began 
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August10, and continued to the end of the year, 140 days, and involved 
100 men. The largest strike which was not ended on Ja,riuary 1, was 
that of the coal miners in the Lehigh valley, Pennsylvania, which com
menced on 8eptember 10,110 days prior to January 1, 1888, and in which 
25,000 employes were concerned. At Sharon, Pennsylvania, a strike was 
begun by 500 miners on November 21, which up to the end of the year 
had lasted 41 days, and at Pittsburgh the same number of coal miners 
struck on December 24. These strikes were all existing at the end of 
the year. 

It is estimated that the coal handlers' and sympathetic strikes in 
New York and New Jersey aggregated a loss to the men of $2,650,000, 
while the direct loss to the laboring class by the strike of the 25,000 
men and boys in the Lehigh coal region, up to January 1, was at least 
$2,500,000. 

THE WORLD'S COAL PRODUCTION. 

The following table shows the commercial coal produced by the prin
cipal countries of the world. 

Long tons of 2,240 pounds are used in giving the statistics of Great 
Britain, the United States, Australia, India, Nova Scotia, New Zealand, 
British Columbia, and Russia, and the metric ton of 2,204 pounds for 
all continental countries except Russia. 

The world's production of coal. 

Countries. Quantity. I Countries. Quantity. 
I 

Tons. Ton~. 
Great Britain { 1887) . • •••••• 162, 119, 812 New Zealand {1886) ••••••••. 534,353 
United States {1887) . • ••.... 116, 049, 604 India, Bengal {1886) .•••••••. 951,001 
Germany (1886) ..•..••..•• . 73, 637,596 Borneo {1884) •••••••••••••••• 5, 866 
France (1887) •••••••.••.•••. 21,402, 949 Nova Scotia {1887 ••••••••••. 1, 700,000 
Belgium {1887) ••••••.••••• . 19,216, 031 British Columbia (1886) •.••. 326,635 
Austria and Hungary (1R86) 20,779,441 Japan (1884) .•••••••.•••.••. 900,000 
Russia (1886) .••. • ..••..... . 4, 650,000 Australia {1886) .••••••.••••• 2, 830,175 
Sweden {1885) ••••••.••..••. 264,000 Other countries (1887) .•••••• 5, 000,000 
Spain (1886) ••••• ~ ••••••.••. , • 1. ooo. 000 I ----
Italy (1886) ..•••..•••..•••.. 314,145 Total. •••..•..•..•..... 431, 681, 598 

I 

ALABAMA. 

Total production in 1887, 1,950,000 short tons; spot value, $2,535,-
000.(a) The coal regions of the State lie in the extreme southern part 
of the Appalachian coal field, the northern end of which lies along the 
western New York-Pennsylvania State line; between these limits, por
tions of the field are contained in Pennsylvania, Ohio, Maryland, Vir
ginia, West Virginia, Kentucky, Tennessee, and Georgia. During the 
past year no extended surveys have been made which give any more 
exact knowledge as to the area of the Alabama fields, which according 

a Since the publication of the summary report, June 15, 1888, additional returns 
have been received from Alabama mines which has increased the total production fo:r; 
the year 50,000 s.hort tons1 and the spot value $65,0001 about the amount then ~iven~ 
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to the latest estimates made by Mr. Henry McCalley, of the State sur
vey, cover 8,660 square miles. 

Many local names are being employed by local mining men to desig
nate special parts of the region, although for general descriptive pur
poses a division into the Warrior, Cahaba, and Coosa fields is quite 
sufficient, the first named covering an area over ten times as large as 
the area of the other two combined. All . tbe area underlaid by coal 
measures and drained by both forks of the Warrior river, its tributaries, 
and the Tennessee river and its tributaries in Alabama, is known as the 
Warrior coal field. The Coosa field extends northeast and southwest 
from Calera to Eastport, a distance of about 60 miles, the width of the 
field ranging from 5 to 12 miles. It has been recently estimated that 
the Coosa field embraces about 30 square miles in the northwestern 
part of Calhoun county, about 150 square miles in Saint Clair county, 
and about 235 square miles in Shelby county, making an aggregate of 
415 square miles. It bas been estimated also that the Cahaba field in
cludes about 50 square miles in Saint Clair county, 100 in Jefferson 
county, 160 in Shelby county, and 125 in Bibb county, aggregating 435 
square miles. Only 75 square miles in Bibb county are free from drift, 
so that the area depending upon the coal measures for its soil is reduced 
to 385 square miles. 

The relative importance of the several counties in the production of 
coal may be gathered from the following summary table : 

Production of coal in Alabama in 1887 by counties. 

Counties. 

Jefferson ..•••••••••••••••••••••••.•••••.••••• . ..•••••••••..•.... . 
Bibb .......••••.••••••••••••••••••••.• •.•••.•••••.•••••.••..•. • . . 
Saint Clair ...••••.•••••••••••••••••.•••••..••••.•••••.•••••.•.... 
Walker .....•.•••••.•••••.•••••••••••••••••.•.•••.••..•••••••.... 
Tuscaloosa ..••••••.••••••••••••••••••••••••••••.•••••••• t ••••••.. 
Shelby ..••..••.••••••.•••••••••••••••.•••••..•.••••••.•••.•.•••.. 

Production. 

Short tons. Per cent. 

1, 384,000 
230,000 
53,000 

.222, 000 
9,000 

52,000 

70 
12 

3 
11.5 

.5 
3 

Total . • • • • • • • • • . • • • .. • • • • • • . • . . • • • • • • . • • . . • • . • • • . .. • • • • • • . . 1, 950, 000 100. 0 

It has been estimated in a rough way that there are 108,394,000,000 
tons of available coal in the Warrior field in seams over 18 inches thick, 
of which there are 50 included in the Coal Measures, which attain 
their maximum thickness of 3,000 feet, more or less, near Tuscaloosa. 
Such estimates as these are of nq practical value, since it is a matter of 
very little importance to the interests of the State or the coal trade 
whether the coal fields contain 5o,ooo,ooo,ooo tons more or less, while 
there may be said to be in sight sufficient coal, excluding all other field~, 
to meet the wants of the entire United States for many years. These 
estimates, however, have been the basis for the most absurd statements 
as to the preponderance of coal in Alabama over an other States, and 
it may be of interest in this connection to g-ive some general figures for 
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other coalfields as a basis for comparison. The thickness of the bitu
minous Coal Measures proper in Pennsylvania is 2,600 feet, to which 
must now be-added 1,200 feet, the thickness of the Pocono Sandstone, 
No. X., which contains valuable coal beds now being extensively worked 
in the vicinity of Altoona, making a total thickness of productive coal 
measures of 3,800 feet, containing workable coal beds aggregating in 
thickness, in many places, over 100 feet. In the Pennsylvania anthracite 
region the thickness of the Ooal Measures in the Pottsville basin is 
3,100 feet, . containing workable coal beds having an average aggregate 
thickness of 120 feet, although in one part of the region the Mammoth 
coal bed attains a thickness of over 100 feet; a thickness of over 50 
feet in extended areas is not infrequent in this bed. In the Pennsylvania 
bituminous region, there are estimated to be at least 33,500,000,000 tons 
of merchantable coal within easily attainable depths in coal beds which 
are over 2 feet 6 inches thick. In beds over 18 inches thick and at all 
depths there certainly are in Pennsylvania 120,000,000,000 tons of mer
chantable coal. A very conservative estimate of the amount of mer
chan table coal in Illinois in beds of present workable dimensions is 
3o,ooo,ooo,ooo tons. In Ohio and West Virginia the amount of mer
chantable coal contained is quite comparable with that contained in Il
linois and Pennsylvania. While no practical advantage is to be gained 
by general statements to prove the importance of the field of any one 
State, the above figures would hardly warrant the statement which i.s 
currently made, that Alabama contains a greater thickness of Ooal Meas
ures and more available merchantable coal than any other State. 

The geological structure of the coal beds of Alabama is variable as 
to their dip. In the Warrior or more western field the coal beds lie in 
more generally horizontal positions than in either the Cahaba or Coosa 
fields, where they dip at all angles, in some cases being completely over
turned. 

The most valuable coal bed developed in the State, and from which 
the greater amount of coal is mined, is the Pratt bed, in the Warrior 
field, though there are belie_ved to be several other seams equally as 
good. According to Prof. Eugene A. Smith, State geologist, the seam 
at Blocton, in the Cahaba field (Bibb county), is over 6 feet thick, free 
from shale, and in every respect equal to the Pratt seam. There are 
other coals which coke equally well, though not mined or coked to the 
same extent as the Pratt bed. The thickness of the Pratt bed varies 
from 4 to 6 feet; the average thickness of the bed for mining purposes 
throughout the field may be considered to be 4~ feet. One of the most 
persistent geological features of this bed is the occurrence of a slate part
ing from 2 to 3 inches thick 7 inches from the top of the bed. As the bed 
is mined its product is generally 33 per cent. of lump coal and 66 per 
cent. of nut and slack, the latter percentage being utilized chiefly in the 
coke ovens. It is generally estimated that the Pratt bed will yield, on 
a,n average, about 4,000 tons of merchantable co~l to ~11 ~cr~. 
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Statistics for 1887, from all the known mines in the State, were ob
tained through returns made by each company direct to the Survey ; 
the names of a number of new coal-mining establishments being fur
nished by Professor Smith, State geologist. The total production from 
these returns is 1,945,812 short tons, including all the coal mined, 
whether used for making coke or whether shipped as coal. 

If aU the coal which is mined at country banks for local co~umption 
should be included, and for which no returns have been reported, it is 
believed that 1,950, 000 tons would be a maximum estimate for 1887. A 
summary of the returns received from the individual mines is given in 
the following table: 

Returns from individual coal mines in Alabama in 1887. 

,; 
od rti 

G) 

~ .s .9 <P 

.9 a ~ 
Names of companies. Location. ProJuction. a G) ..., 0 

rG "' OS ~ 
'<-< ... <P <P "' 0 Q;l b.C 
0 l=l ~ 

0 ~ 

Sl ~ 
·~:: ~ z p. A 

----------
JEFFERSON COUNTY. 

Short tons. Per ton. 
Tennessee Coal, Iron and Pratt mines ..... . . . 711,606 4 .......... ............. ......... . ...... 

Railroad Company. 
Henry Ellen Coal Company . Henry Ellen ....... . 
Sloss Iron and Steel Com- CoalburgandBrook-

a41, 000 2 .............. ............. ........ . .. ..... 
189,555 4 ........... ................. ......... . ..... 

pany. side. 
Watts Coal and Iron Com- Warrior •........... 23,000 3 75 $0.70 $1.20 200 

w~:ro·r Coal and Coke Com- ...... do ........... .. 42,050 7 100 • 70 1. 20 250 
pany. 

Mabel Mining Company ........... do ...••••.••... 
Pierce Warrior Coal Com- ...... do ........... .. 

30,000 1 90 1. 20 200 
51,900 3 55 to 90 • 70 1. 20 

pany. 
Hoene Consolidated Coal ...... do ........ . ... . 

Company. 
Milner Coal and Railroad Newcastle . . ...•.... 

Company. 
Woodward Iron Company ... Woodward ........ . 
J. S. Carr & Co ......... .' •... Morrow's mines ... . 

58,220 200 • 70 1. 20 262 

(;5,000 2 .. .. ......... ............ 1. 25 

60,676 1 100 .50 .......... 310 
110,000 1 ............. .............. ........ ··-· ---- - -------- -

Total. .............................. .'........ 1, 383, 007 31 ........................... . 

BIBB COUNTY. 

Brierfield Coal and Coke Brierfield .......... . 
Company. 

Cahaba Coal Mining Com- Blocton ........... .. 

72,000 2 200 • 70 1. 50 250 

157,821 6 550 • 55 250 
pany. 

---
Total. ...................................... . 229,821 8 750 .............. .......... . .... 

~=-======= - --------
S.A.INT CL.A.IR COUNTY. 

Coosa Coal and Coke Com- Brokenarrow ..... .. None 2 .......................... .. 
pany. 

Saint Clair Coal Company.. . Ragland .......... .. 52,141 50 . 40 1.15 275 

Total.................. . . .. .. . .. . .. .. . • . . .. .. 52, 14l 3 ........................... . 

W.A.LKER COUNTY. 

Wolf Creek Coal Company . . Corona ............ . 
Penn. Mobile Coal Company . . ..... do . ........... . 
O'Brien Coal Comp<tny ............ do ........... .. 
Virginia and .Alabama Min· Patton and Coal val-

ing and Manufacturing ley. 
Company. 

T. H. Dunn & Co . .. .. .. .. . . . York ............. .. 
Frief & Moore . ... .. ....... . . Horse Creek mines . 
Kansas City Coal and Coke 

1 

Carbon Hill .. ...... . 
Company. 

=======I= 
530 

a44, ooo 
10,500 
60,000 

a18, 750 
15,000 

2, 000 

1 24 • 72! 1. 50 1!1 
1 . .......................... . 
1 45 • 72! 1.30 175 
3 263 • 72! 1. 37! 146 

75 . 55 1. 40 

a No ret urns r eceived; production estimated to be same as that reported for 1886. 
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Retttrns front individual coal mines in Alabama in 1887-Continued. 

Names of companies. 

WALKER COUNTY -continued. 

B. M.Long & Co .......... .. 
E. Donaldson & Co . ........ . 
Black Diamond Coal Com-

pany. 
Norrell & Co ............... . 
Corona Coal and Coke Com

pany. 

Location. 

Cordova ........... . 
Coal valley ........ . 
Patton .....•...•..•. 

Day's gap ......... . 
Corona ............ . 

Production. 

Short tons. 
10,000 
14,000 
12,500 

13,758 
20,000 

riJ .._; ..; ~ <I) 0 <I) 

l:l ·s 1l ·s ~ 
ar ...., 0 

..... ..; ~ ~ f.< <I) 
0 <I) bll <I) !Xl 

0 l:::l ~ -~ ~ z )1 ~ p.; A 

Per ton. 
1 .......................... .. 
2 50 • 55-. 60 1. 37! 146 
1 50 .. • .. .. • • . 1. 25 150 

1 23 . 60-. 72! 1. 25 100 
1 125 . 62!--. 72! . .. .. . .. •. 

Total...... . • .. . . . • . • .. . • • • . • . • • • . . . • • • . • . • • . 221, 038 15 _ •. __ • ·... . .. .. . . . .. . _·_I · ... 

TUSCALOOSA COUNTY • 

.A. Durie and others . . .. .. . . . Tuscaloosa .. • • . . . . . 5, 250 1 . . . .. .. . . . . . . . • .. . .. ...... .. 
Mines near Clement's Sta- ...................... ... ... _ .. _ .... .............. . ............. .. 

tion, no 1·eturns . 
.Alabama Insane Hospital . . . Tuscaloosa . . . . . . • . . 3, 000 4 . 87! . •••...••• 

Total. ................. . .................... . 

SHELBY COUNTY. 

Montevallo Coal and Iron .Aldrich . .......... .. 
Company. 

Unreported ................. Stonestreet mines .. 

Total. ...................................... . 

8,250 2 . .......................... . 

' 36, 555 

15, 000 

175 1. 00 2. 50 260 

51, 555 1 . .... -.. .. . .. . .. .. 2. 50 .... 

Total for the State .. .. . .. . . . . . • .. • .. . . . .. • . . 1, 9-!5, 812 60 .. • . .. .. . • • .. • .. .. 1. 30 .••. 

The Pratt mines are operated by the Tennessee Coal, Iron, and Rail
road Company, which also operates the Tracy City and Whitwell mines, 
in Tennessee. The Pratt mines one year ago had a daily capacity of 
2,500 tons; at the end of 1887 this had been increased to 3,000 tons. It 
is planned to increase this to 4,000 tons during the early part of _1888, 
and to 5,090 tons by the spring of 1889. 

Although the proportion of the company's coal mined in Alabama 
which is coked is not reported, a comparative idea may be gained from 
the following complete returns: 

Statistics of the Tennes.'lee Coal, Iron, and Railroad Cornpany, 1887. 

I--------- ----------------IProduction. 

Pratt niines .............................................................. .. 

~~lw~H~:::::: ::::::::::::::::::::::::::::::::::::::::::::::::::::::::::: 
Short tons. 

7l1, 606 
415,485 
12,529 

Total. .. • • .. .. .. .. .. .. .. .. .. .. • • . . .. .. .. .. .. .. . .. . . .. . .. .. . . . . .. .... . • 1, 139, 620 

Total consumed at mines, including amount made into coke ..... .. . .. • .. .. 509, 288 
Total shipped to outside markets . ......... ~.. ... ... ...... .••. ....... ....... 630,332 

TotaL...... .. • • .. • .. • .. . • .. • • .. .. .. . •• • • • .. • • • • .. • • .. .. .. .. .. • • • • . .. • 1, 139, 620 

9164 MIN-13 
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Exclusive of the above company, the amount of coal coked, as re .. 
ported by the different companies} was as follows: 

Coal made into coke in A!abarn~ in 1887. (a) 

Name of company. Coal 
coked. 

Short tons. 

Name of company. Coal 
coked. 

Short tons. 
Sloss Iron and Steel Company. 63, 600 
Watts Coal and Iron Company 2, 000 

Woodward Iron Company... .. 60,676 
Briarfield Coal and Coke Com· 

Warrior Coal and Coke Com- pany .•.... ... . . . .... .. ... . . . 48,000 
pany . . . . • . . . . . . . . . . . • . . . . . . 2, 042 St. Clair Coal Company . . . . . . . 15, 047 

a Exclusive of the Tennessee Coal, Iron and Railroad Company. 

An analysis of the coal produced by the Sloss Iron and Steel Com
pany, made by Prof. J. L. Campbell, and reported by the company as 
showing the average quality of the coal pr.oduced from their mines, is 
as foflows: 

Analysis of coal from the Slos8 Iron and Steel Company, .Alabama. 

.Ash ....................................................................... . 
Fixed carbon .......................................... . .................. . 
Volatile matter ........................................ ................... . 
Sulphur ...................................... . .................. __ ........ . 
Water .......... -................................... -..... -............. - .. 

Specific gravity 1.295. 

P er cent. I 
a. o14 

65.075 
30.745 
1.203 

.935 

The Sloss Company is operating four drift openings into the Pratt 
seam, a mile back from Coal burgh railroad station, and two small open
ings have been made near the depot. The coal in this part of the field 
wilt average about 3 feet in thickness. A new mine has also been 
opened at Brookside station, 6 miles west of Coal burgh, from which it is 
hoped good coal can be mined. The bed shows a somewhat greater 
thickness than at Coalburgh. 

The 95 bee-hive coke ovens near the No. 4 and B mines are kept 
constantly in blast, supplying coke for the Williamson furnaces in 
Birmingham. 

The Sloss Iron and Steel Company is preparing to make extensive 
improvements about its coal plants, and expects in the near future to 
furnish the coal from these works for the 250 coke ovens at its two large 
furnaces in Birmingham, and also to make coke for supplying the two 
new furnaces now building at North Birmingham, one of which will 
probably be blown in about the first of April. At No. 3 mine, the tail
rope haulage system bas been introduced, enabling the coal to be moved 
more rapidly. Tlie rope is 3,300 feet long. A Thomas coal crusher 
and washer is in operation at this tipple, through which the screen
ings from several mines will be run, adding' to the quality of the coke. 

. 
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A plant of 63 of the Thomas coke ovens is nearly finished. The 
Thomas oven is a new one, for which great advantages are claimed 
over the bee-hive. The ovens are built similar to the bee-hive, except 
they are long instead of round. Each oven is 6 feet wide, 36 feet long, 
and 5 feet high in the clear. ....:\. 14-inch wall separates. each oven from 
the next. Tlley are charged from the top like the bee-hive oven, taking 
a charge of 12 tons of coal to each oven. Steam machinery, mounted 
on wheels, is run in front of the ovens, and the charge thus withdrawn 
after the coke is made. Tlle mouth of the oven is a few inches wider 
than the back part, allowing the charge to slide out freely. It is 
claimed the coke can be taken from the oven and loaded directly into 
the cars with this machinery. The ovens can be recharged immedi
ately, thus keeping them at a greater heat and making a better .. quality 
of coke. A number of new houses have been built during the year by 
the Sloss Iron and Steel Company. .At present work is light in the 
mines. .About 275 free laborers are employed and 275 convicts. The 
miners receive 60 cents per ton for run-of-mine coal. 

The Watts Coal r,nd Iron Company's mines are situated on the north 
bank of Warrior river, about 2~ miles southeast of the town of War
rior, in township 14 south, range 3 west. Owing to the burning of the 
machinery, the mines closed during the months of November and De
cember, operations being resumed in January, 1888; in consequence, 
the total production for the year was much smaller than it would other
wise have been. The coal bed mined averages about 3 feet 6 inches 
thick. The analysis of the coal, made by Prof. N. T. Lupton, and of 
the coke, by Mr. Brainerd, are reported by the company as follows: 

.Analyses of the Watts Company's coal and coke. 

Coal. Coke. 

Per cent. Per cent.· 
Ash . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 1. 92 4. 780 
Fixed carbon . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 63. 03 92. 304 
Volatile matter.................................................... 33.88 1. 600 
Sulphur . . . . . . . . . . • . . • • • . . . • • . . . . . . . . . . . ••. . • . . . • • • • • . .. . . . • . . . • . . 1. 20 1. 116 
Water................... . ......................................... 1.17 . 200 

The company is opening a new mine on Blue creek, southwest of 
Birmingham, in the Pratt coal bed. The mines during 1888 will be pre
pared to produce 300 tons of coal daily. The coal from this mine, other 
than that which is coked, is shipped to the Louisville and Nashville 
Railroad. 

The Woodward Coal and Coke Company has 7 drift openings, which 
are all connected together as one mine, located near Coaldale; the 
mines were worked during 1887 about 250 days. The average thickness 
of the bed whicb. is at present worked is 3 feet; it is reported that there 
are three other coal beds which underlie the entire area of the company's 
property, one 4 feet thick and the other two 3 feet thick respectively. 
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An analysis of the coal which is at present mined, made by Prof. N. T. 
Lupton and reported by the company, shows: 

Analysis of the Woodward Company's coal. 

Per cent. 

Ash........................................................................ 1.27 
Fixed carbon............................................................... 65.12 
Volatile matter.................. . . . . . . . . . . . . . . . . . . . . • . . • . . . . . . . . . . . . . . . . . . . 32. 24 
Sulphur.................................................................... . 56 

The coal is shipped to local points in Alabama, to southwest Georgia, 
to Florida, and New Orleans. 

The Mabel Mining Company's mines are located one mile north of the 
town of Warrior. The coal bed which is mined has an average thick
ness of 2 feet 10 inches ; the coal is particularly adapted to steam pur
poses and shows on analysis: 

Analysis of the Mabel Mining Company's coal. 

Per cent. 

l--------------------------------------------1·------
Ash ....................................................................... . 
Fixed carbon ..................................•...............•..•......... 
Volatile matter ...................................••........................ 

1.27 
65.13 

Sulphur .................................................................... , 32.24 I .50 

The mines employ at times from 75 to 100 miners, and the product is 
shipped to points along the Louisville and Nashville railroad, lying be

. tween Nashville and New Orleans. 
The Pierce-Warrior Coal Company is operating three mines in the 

vicinity of Warrior, Jefferson county, located as follows: Old Shaft 
mine, half a mile north of Warrior station ; New Shaft, the largest and 
best mine, half a mile south of the station, and the Wolfden Hollow 
mine. The New Shaft mine was not worked during 1887. The present 
company is a reorganization of the old Pierce-Warrior Coal Company, 
and took charge of the mines on March 1, 1887. During January and 
February, 1887, 5,500 tons bad been mined by the old company; since 
March 1, the new organization mined 45,397 tons, making a total for the 
year of 50,897 tons; about 1,000 tons in addition were consumed at the 
mines. The coal bed varies from 2 feet to 3 feet 8 inches thick; the coal 
is used principally for steam and blacksmithing purposes. The follow· 
ing partial analysis of the coal is reported by the company : 

Analysis of Pierce- Warrior coal. 

I Pe' cent. 
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The number of men employed at these mines varies from 55 to 90; 
miners are paid 70 cents per ton for mining; laborers earn from $1 to 
$2 per daJ.. The coal is shipped to Nashville, Tennessee, and to Decatur 
and Mobile, Alabama, the average selling price per ton during 1887 
being $1.20 on cars at the mine. 

1.1he two mines of the Milner Coal and Railroad Company are located 
in the vicinity of New Castle, in Jefferson county. Two coal beds are 
worked at these mines, the Black Creek bed, from which 60,000 tons of 
coal were mined in 1887, and the New Castle bed, from which 5,000 tons 
of coal. were mined in 1887. This coal was shipped to Montgomery, 
Mobile, and New Orleans; 60,000 tons being sent to market and there
maining 5,000 tons consumed locally at the mines. The coal com
manded, for run of mine coal, a price of $1.25 per ton at the mines in 
1887. 

The Hoene Consolidated Coal and Iron Company's mines, with the 
production of each for 1887, are as follows : 

Production ojthe Hoene Consolidated Cornpany, Alabanta. 

, ____ N_a_m_e_o_fm_I_·n_e. ___ _____ L_o_ca-ti-on_. _ ___ IProduction. 

Short tons. 
Alabama .......................... At Warrior ....... --·-................ 26,324 
J e:fferson . . . • . • . . . .. . . • . . . . . . . . . . . . 3 miles south of Warrior.............. 20, 396 
Drake ...... , . . .. • • . . . .. .. . . .. . . . . . 2 miles south of Warrior...... . . . . . • . . 15, 000 

Total................................................................ 61,720 

The average thickness of the bed at the Alabama mines is 2 feet 10 
inches, while at the Jefferson and Drake mines it is 3 feet 6 inches. 
The coal is particularly adapted to steam and gas purposes. The 
mines were worked 262 days during the year, and there were employed, 
on an average, 200 men, including both inside and outside. 

About two-thirds of the product of the mines was shipped to the 
Louisville and Nashville railroad, and one-third to Montgomery, Ala
bama, to Mobile, New Orleans, Selma, and to several points in Georgia. 

The Wood ward Iron Company is operating mines at Wood ward, in 
Jefferson county, the coal bed being opened by slopes. During 1887 
the production of coal was 60,676 tons, all of which was consumed by 
the company in making coke for use at its two furnaces located at Wood
ward. A new slope has recently been driven in the coal bed, and gives 
promise of becoming an extensive mine. The coal bed at Woodward 
is 4 feet 8 inches thick, and is particularly adapted to coking purposes. 
The mines are operated steadily throughout the year, having worked 
310 days in 1887. They employ 100 men. 

The mines of the Briarfield Coal and Iron Company are located in 
Bibb county, near the edge of Shelby county, and 3 miles from Briar
field, with which-they are connected by a standard gauge railroad. Dur
ing 1887 this company produced 72,000 tons of coal, of which 48,000 
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tons were manufactured into coke, and the remainder shipped to various 
points in Alabama, Georgia, Mississippi, and Louisiana. Four coal 
beds are worked by this company, each being about 4 feet thick; their 
extent is not known. The coal is used for domestic purposes and for 
making coke. During 1887 the company employed about 200 persons, 
the mines being worked 250 days during the year. 

The Cahaba Coal Mining Company's mines are located at Blocton, in 
Bibb county, 10 miles from Woodstock station, on the Alabama and 
Great Southern railroad, and 29 miles south of Birmingham. The vil
lage of Blocton, where all their works are located, contains 350 neat 
houses, built by the company. The company built and is operating 
a standard gauge road from Blocton to Woodstock, where a junction is 
formed with the Alabama and Great Southern road. A junction has 
also just been made at Woodstock with the new mineral branch of the 
Louisville and Nashville railroad, giving two good outlets. It is pos
sible another branch from the East Tennessee, Virginia and Georgia 
road will tap the company's line the present year, giving a short route 
to Anniston, where two large blast furnaces will be supplied with coke. 
Up to 1887 the company bad but one mine; but five new mines, from 
which shipments were commenced in No vern ber, were opened during the 
year. Two separate coal beds are mined, locally known as No. 1 and 
No. 2. Two slopes and a shaft are driven into bed No. 1, and two slopes 
and a drift into bed No.2. 

The largest and most extensively operated mine of the six is the No. 
2 slope opened into the No. 2 seam. This opening was made one mile 
back from headquarters, into 6 feet of fine coal. This is a fine double 
track opening, following the coal down 1,500 feet at an average pitch of 
9° . Seven lifts have been opened, 200 feet apart. The entries of 
each lift are run east and west from the slope track, some of them ex. 
tending back 1 mile from the slope. Mr. Thomas Belch has charge 
of the underground work. About 700 tons are hoisted daily. No.3 
slope was recently opened into the No. 2 seam, 2 miles from No.2 
slope. This is also a fine double-track opening, from which a large 
amount of coal will soon be hoisted. Already two headings have been 
turned off from the first lift and rooms working in them, and two others 
are being turned off on the second lift. The slope headings are being 
driven down as fast as possible, running double shifts. No. 6 is a drift 
opened into this seam opposite the tipple of No.3. These two works 
are in charge of Mr. Herbert Thomas. Au additional force of miners 
will be placed in these two mines .as fast as room is made. In this seam 
the miners are paid 55 cents a ton for forked coal and 50 cents for run
of-mine coal. 

No.1 slope opening was made into the No.2 seam. This slope was 
idle in 1887, but has recently been repaired and started up. The coal 
bed at this opening has a dip of about 5°. The seam averages 3 feet in 
thickness. New engine, boiler, and other machinery have recently been 



COAL. .199 

set up and. ptepatations made for hoisting a large amount of coal. Mr. 
James Wilcox has charge of the underground work. The miners work. 
ing in this seam receive 60 cents per ton for run-of-mine. This slope is 
down 800 feet. No. 4, another new slope into No. 2 seam, was made 1 
mile north of headquarters. It is now down 700 feet, going towards 
No.1. Mr. James Waugh is in charge. No.5 is a shaft sunk to No.2 
seam, midway between No.1 and No.2 slopes, both of which are driving 
towards it. When connections are made this shaft will drain the other 
two mines opened by slopes. This will be an important work. Good 
machinery is being placed in position for hoisting coal and pumping the 
water that may accumulate in all three mines. The shaft measured 10 
by 18 feet, and will be fitted up with an automatic hoist built by the 
Crane Elevator Company. The mine will be in charge of Mr. Andrew 
Bryson. The company is about ready to commence hoisting coal. The 
same power which operates the shaft will draw water from the creek 
near by and force it up into a large tank on the hillside 50 feet above 
the coke ovens. The pump for this purpose has a capacity of 5,000 
gallons per minute, guaranteeing abundance of water for the coke plant. 

The following analyses show the composition of the coal produced 
from each bed, No.1 coal having been analyzed by J. B. Porter and 
Co., of Cincinnati, and No.2 coal by Mr. E. Nichols: 

Analyses of coal ft·om the Cahaba mines, Alabama. 

No.1. No.2. 

Per cent. Per cent. 
Ash.... . . .. .. . .. . . . . . • . . • . • . . . .. . . .. . .. . .. . . . .. .. . . . • .. . .. . .. .. .. .. 3. 20 2. 41 
Fixed carbon...................................................... 55.76 60.75 
Volatilematter ...................................... .............. 41.04 34.12 

~:~;: ~~~ii:::: ::::::::::::::::::::::::::::::::::::::::::::::: l·--:: ~- ----~: ~ I 

The thickness of No. 1 bed is 3 feet 6 inches, and of No. 2 bed 6 feet. 
The character of the coal is hard bituminous, and it is particularly 
adapted for steam, gas, and domestic uses. The product of the mines' 
is shipped to local points in Alabama, to Louisiana and Texas. 

The Southern Pacific Company takes 20 cars daily, and the Queen 
and Crescent route 18 cars daily. With the present openings, when all 
are in full operation, the company has a mining capacity of about 2,500 
tons daily. The coke ovens, of which 300 are being built about half a 
mile from the mines, will be charged with the screenings from the No. 
2 seam and coal from the No. 3 seam. The Thomas Furnace coke plant 
of 150 ovens, near Ensley City, will be supplied with coal from these 
mines. At the present time (March 1, 1888) 800 men are employed in 
and about these mines and on construction work. 

The St. Clair Coal Company, operating a mine at Ragland, is at 
present the largest coal operator in Saint Clair county. During 1887 
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the production reached 52,141 tons of coal, of which 15,047 tons were 
consumed in the manufacture of coke. 

The coal bed here is 3 feet thick, and the coal is adapted for steam, 
coke, gas, forge and domestic purposes. The company employs from 
40 to 55 men, and in 1887 the mines were worked 275 days, the product, 
excepting that portion made into coke, being shipped principally to 
Atlanta and Rome, in Georgia, and to .Anniston, Alabama. 

The Wolf Creek Coal Company's mines are . located at Corona, in 
Walker county. These mines were operated during January, 1887, but 
were idle the remainder of the year; tbe prodnct,ion was only 530 tons. 
The coal bed shows a thickness of 3 feet 6 inches, and the coal is 
adapted for domestic, steam, and gas purposes, while the analysis is as 
follows: 

Analysis of coal front Om·ona, Alabama. 

Ash ........••••..•.....••...•.••...••••..•••.........•••••..•....••••..•.... 
Fixed carbon .........••.•...••.••••...•.............•..........••. .•...... 
Volatile matter .....•.••...•.•••...•..••..•••••.••.•• . .....•..•.••...•..... 
Sulphur ..•...............•.....••..•...•••..•••.. «•••··········· ......... . 

Total .............................................................. .. 

Per cent. ofcoke .......................................................... . 
Specific gravity .......................................................... .. 

Per cent. 

1. 903 
58.811 
37.735 
1. 953 

100.402 

60.714 ~ 

1. 317 

The company employs 24 men, and the coal is shipped to Memphis, 
Mobile, and New Orleans. 

The mine of the O'Brien Coal Company is located on Wolf creek, one 
mile west of Corona. The bed here dips more, and is a little thinner 
than at Corona and Patton, to the east. It, however, still averages 
nearly 4 feet thick. The mine is opened by a slope 100 feet in length. 
During 1887 10,500 tons of coal were mined, the mines being idle five 
months on account of strikes. .A.bout 40 men were employed on the 
average, and the entire product of the mines was shipped to New Or· 
leans, Mobile, Memphis, and Montgomery for steam, gas, and domestic 
purposes. 

The Virginia and .Alabama Mining and Manufacturing Company is 
at present the largest operator in Walker county. The company owns 
six mines in the vicinity of Corona, all located on the Georgia Pacific 
railway. Three are operated by the company and the remainder are 
leased. The_ mines produced 78,000 tons in 1887, as follows : 

Production of the Virginia and jllabama Mining Oornpany's mines. 

Quantity. 
-------_____________ ....::.....:.. __ -----

Short tons. 
Patton . . .. . • . . .. . . . . . . . .. . .. . .. . .. . .. . . .. . .. .. • • • . . .. • .. • .. • • • . • • . . .. . . . .. 35, 000 

g~~~~~~~~ -~ ~~- -~ ~~~ ~~:7~::: ~: ::::::::::::::::::::::::::::::::::::::::::: i!; ~~g 
Total.................................................. ...... .... .. . .. . 78,000 
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The Patton mine is located three-quarters of a mile back from Patton 
station, one mile east of Corona. The mine is opened by drift in the Co
rona coal bed, which here varit>s from. 3 feet 8 inches to 4 feet 4 inches 
in thickness, and contains a slate parting one-half to 1~ inches thick. 
This mine employs 130 men, and but for the general strike which oc
curred in this district on February 1, 1887, aml lasted five months, the 
output would have doubtless been nearly doubled. The Coal Valley 
mines, Nos. 6 and 7, are.located 2 miles back from Day's Gap .station, five 
miles east of Patton. There are also drift openings on the same seam 
as at Patton, the thickness of the bed being also about the same, aver
aging over 4 feet. This coal is. shipped, as run-of-mine, for steam pur
poses. The coal bed in both of these mines lies nearly level. No faults 
of any kind have been encountered. 1\'Ir. David Kirkwood, formerly of 
the Corona mine, has charge of lhe underground work. Eighty-five 
men are employed. 

The Coal Valley mines, Nos. 4 and 5, are operated by Messrs. Don
aldson & Co. These mines are leased from the Virginia and Alabama 
Mining and Manufacturing Company, and are being worked in the Co
rona seam. About 160 tons are shipped daily and 50 men are employed. 

The Day's Gap mine, also leased from this company, is operated by 
Messrs. Norrell & Co. They ship run-of-mine coal, employ 30 men, and 
produce from 60 to 70 tons daily. The coal from the Corona bed in 
this company's mines is particularly adapted for domestic and steam 
purposes, but it is also used for the manufacture of gas. An analysis 
shows as follows: 

Analysis of coal jr·orn the Corona bed, Alabama. 

Per cent. 

Ash........................................................................ 7. 36 
Fixed carbon............................. . .. . .............................. 50.69 
Volatile matter........... . ................................................ 41.12 
'Vater...................................................................... 0. 83 

~~~;;;;~;.~;:· :·;;;:;; :·;::;;;;;;:;;::;;;;; :; ; ; ; ; :::;;;;::: ;; ; ; ::::;;:;;;;; 1=11 
This coal is shipped, principally for domestic and steam purposes, to 

Atlanta, Birmingham, Vicksburg, Memphis, New Orleans, Shreveport, 
and points in Texas, also to various railway lines, as the Maryland and 
Ohio railroad, Georgia Pacific railway, Southern Pacific railway, and 
Texas and Pacific railway. 

The Deer Creek mines of the Black Diamond Coal Company are lo
cated at Patton Junction, in Walker county. These mines were oper
ated, during the early part of the year, by Messrs. Turner, Morris & Co., 
who produced 3,000 tons of coal. The Black Diamond Coal Company, 
after taking charge of the mines, produced 9,500 tons, making the total 
production for the year 12,500 tons. The coal bed worked at the Deer 
Creek mine averages about 4 feet 6 inches in thickness and underlies 
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several square miles of territory. The coal is used for steain and do
mestic purposes. The following analysis will show its character~ 

Analysis of coal from the Deer 01'eek 1nines, Alabarna. 

Per cent. 

Ash ....... : ................................................................ 6. 00 
Fixed carbon...... .. .................................. .. ................ . . 68.34 
Volatile matter...................... .. ......................... . ......... 22.15 
Sulphur............ . ......................... .................. . ........... 1. 85 
\Vater..................................................................... 1.66 

Total................................................................. . 100.00 

The mines were only run on half time during the year; fifty men are 
employed at the mines; the wages earned by the miners average $2.50 
per day, and day hands earned $1.25 to $1.50. Shipments were made 
to New Orleans, Mobile, Birmingham, Atlanta, and other points in the 
South. The average price of' the coal delivered on cars at the mines 
during 1887 was $1.25. 

Among the newer companies that have been organized in Walker 
county, the Corona Coal and Coke Company is probably the most im
portant. It operates one of the largest mines yet opened in Walker 
county, at Corona station, 55 miles west of Birmingham, on the Georgia 
Pacific railroad. The company owns some 1,000 acres of coal property 
in the neighborhood. Tt has made a double drift opening into what has 
become known a~ the Corona bed, which averages about .4 feet in thick
ness. In parts. of the workings a thickness of only 3 feet 8 to 10 inches 
is found. The coal is of fine quality for steam and domestic purposes. 
It is a hard splint coal; stands handling well, and can be conveniently 
stocked in yards during the dull summer months for winter use, thus 
enabling all the companies operating in this bed to run steadily during 
the summer months, and to take advantage of summer freight rates. 
Its quality as a coking coal has not yet been satisfactorily established. 
The coal fies almost horizontal in a hill, giving a level haul to the mouth 
of the mine. No fault of any kind bas been encountered in the bed, 
thus permitting of economical mining. The present capacity of the 
mines is about 400 tons daily; this can be increased on short notice. 
'An addition has recently been built to the tipple, to enable the coal to 
be supplied to engines on the road. In February, 1888, 125 men were 
employed. 

Another new establishment in this county is the Kansas City Coal 
and Coke Company, with a mine located at Carbon Hill, in section 25, 
township 13 south, range 10 west, Walker county. Active opera
tions were begun in December, 1887, and 2,000 tons were shipped dur
ing the month. This mine is opened by a shaft 62 feet deep to the bot
tom of the coal bed, and is equipped with hoisting machinery with a ca
pacity of 50 tons per hour. The estimated capacity of the mine is 
about 400 tons per day. The coal bed worked is the Jagger bed, 4 feet 
8 inches thick, with a seam of slate 6 inches in thickness and 8 inches 
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from the top of the bed. The coal bed is said to underlie an area 20 
miles in length by 3 miles in width. This Jagger coal is claimed to be the 
best in the State for steam and grate purposes. At present three-fourths 
of the production is consumed by the locomotives on the Kansas City, 
Memphis and Birmingham railroad, on the line of which the mine is sit
uated; the remaining one-fourth is shipped to Memphis for domestic 
uses. The 'mine employs 75 regular rniners, and works regularly every 
working day on 10 hour shifts. 

In the vicinity of Tuscaloosa, in Tuscaloosa county, several small 
establishments have been working mines for some years, supplying the 
local demand at the city of Tuscaloosa. The most important of these 
mines is that of Mr. A. Durie, located 2 miles from the city, which 
produced during 1887 a total of 3,500 tons. Otber small mines in this 
vicinity produced 1,750 tons more. The Alabama Insane Hospital at 
Tuscaloosa also operates a small mine for the supply of fuel for the 
hospital. This mine is located 2 miles north of Tuscaloosa, on the 
Warrior river, producing during 1887 about 3,000 tons of coal, which 
was all consumed at the hospital. The bed is 2 feet thick, and is said 
to furnish a good gas coal. Tests show a yield of gas of 4 cubic feet 
per pound of coal. This mine was worked steadily throughout the 
year, about 4 men being employed. 

The most important mining establishment in Shelby county is that 
of the Montevallo Coal and Transportation Company, located at Aldrich. 
During 1887 this company produced 36,355 tons of coal, all of which was 
shipped to points in Alabama, Georgia, Mississippi, and Louisiana for 
domestic purposes. The coal bed here averages about 2 feet in thick
ness, and the coal is particularly adapted for burning in grates as a 
house coal. The mines were operated 260 days in 1887, and 75 miners 
were employed. 

The wages paid to miners and the price at which coal is sold at the 
different mines in the State varies accortling to local conditions, and 
probably more so than in any of the States producing coal from the 
Appalachian coal field. A number of interesting statistics showing 
averages by counties is exhibited in the following table: 

Average wages, days worked, and p1·ices for coal 'in A.labarna, by connties, in 1887. 

Counties. 

Average wages of 
miners per ton 
of coal min ed. 

Average selling 
price of coal 

at mines Averag~ 
number 

----;---- l----,,----1 ofdays 

I 

Run of Run of worked. 
Lump. mine. Lump. mine. 

1----------- --------- ------
Jefferson........................... $0.70 $0.50 $1.20 
Bibb . . . . . . . • • • • • . • . . • • . • • . . • . . • • • • . . 70 . 55 I. 50 
Saint Clair......................... . . . . . . . . . . . 40 $1. 15 

f~:*~~~~::::::: :::::::::::::::::: lj~t : ::: ::: ~~: .. ... ~:- ~~. :::::::::: 
Average for State .•••••...••... .71 . 51 $1.274 

244 
250 
275 
161 
310 
260 

250 
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Valuable statistics have recently been col1ected by the Birmingham 
Age which exhibit the present and prospective furnace consumption of 
coal in the Birmingham district, also the present capacity of a number 
of coal mines now being operated, and of others being opened, and the 
coal acreage which is controlled by a number of the larger companies. 
The statistics are as follows. The furnaces given in the table showing 
the consumption of coal are those already in blast or in course of con
struction. Several projected furnaces and other industries, which will 
undoubtedly be built, are not included in the list: 

Furnace consurnption of coal in the Bi1·mingharn district, Alabama. 

Furnaces. 

Mary Pratt, 1 . .. . . .....•..••. 
Rolllng mtlls ..•... • ......••.. 
Alice and Ensley, 6 ..•.••.•... 
Sloss, 4 ....•..••..•.••..•.••• . 
Williamson, 1 .....••.. ••..... 
Eureka. 2 ..•..•...••• · ••.••••.. 
Thomas, 1 . . ...••. . ••..••••. . 
Wood ward, 4 .....••.....•• . .. 
Bessemer, 2 . . ......... . .•••.. 
Trussville, 1 .........••...•.. 
Edwards, 1 . .••...•••••...•.• . , 

Coal con
sumed 
daily. 

Tons. 
180 
200 

2, 600 
1, 200 

200 
600 
300 
600 

1, 200 
300 
150 I 

Furnaces. 

Gadsden,2 .•..•••.•.•.•••••... 
Sheffield, 5 ..•.••....•.•.•••••. 
Anniston, 2 .••...••.••••••••• • 

Total for furnaces . •...•.•. 
Railroads ..•.........•........ 
Commercial purposeiJ ..•....•. 
Mechanical purposes •.. .. .. . . 

Total. ••••...•.••...••..••. 

Coal con
sumed 
daily. 

Tons. 
500 

1, 500 
600 

10,130 
1, 500 
3, 000 
1, 500 

16,130 

To supply this demand the following mines are in operation. 
The capacity of the mines is given, and it must be remembered that 

the average output (daily) will fall below the maximum capacity of the 
mine: 

Daily capacity of coal mines in the Warrior and Cahaba fields, Alabama. 

Mines. Capacity. Mines. Capacity. 

Short tons. Short tons. 
Mines now being opened: 

Eureka.................... 500 
Pratt . . • . . • • . . • • . . . . • . . • • . . • • . 3, 000 
Blocton . . . . . • . • • . • • • . • • . . • . . . 600 

Blocton . . . • • • . . • • • . • • . • • • . 1, 400 
Woodward................ 300 
De Bardeleben's Blue creek 500 

Henry-Ellen.................. 800 
Coal burgh . •• • • • . • • . • • • • • . • . . . 600 
NewCastle .................. . 200 
Mines at Warrior . • . . . • • . . • • . 400 Alabama-Connellsville ... : 200 
Montevallo ................... 200 
Other mines in the Warrior 

field . • • • • • . • . • . • . • . • • • . . • • • . 1, 000 
Total prospective . . . 2, 900 

Total present capacity . . . 6, 800 

The opening of the new mines, as given above, will make a grand 
total daily output of coal in the Warrior and Cahaba fields of 9, 700 
tons. The present and prospective local consumption of coal is shown 
by the tables above to be 16,130 tons. The shortage in supply is, there
fore, 6,430 tons per day. To supply this shortage there is an urgent 
demand for the opening of more coal mines. Of the vast body of coal 
lands in Alabama, 1,000,000 acres still belong to the Government, and 
are open to homestead entry. Most of the public mineral lands lie 
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in the Warrior coal fields. The coal companies now operating in Ala
bama own the following amounts of coal lands: 

Land owned by coal companies in Alabama. 

Names of companies. Acres. 

I 

Names of companies. Acres. 

I 

Pratt company .............. 75,000 
I 

DeBardeleben company ...... 20,000 
Blocton company ..•..••..... 30,000 Samuel Thomas company .••. 3, 000 
Henry-Ellen company .....•.. 16,000 

I 

Montevallo comtanv ........ 5, 000 
Coal burgh company .......... 15,000 Alabama-Conn~! sviile com-
Milner company ............ 5, 000 pany ..................... . 3, 000 
Companles at Warrior ...... 16,000 Other companies .•••.•....•. 20,000 
Eureka company ............ 10,000 ----
Woodward Company .•....... 15,000 

I 
Total .................... 233,000 

The De Bardeleben Coal and Iron Company's lands noted above are 
located in the vicinity of Bessemer, in Jefferson county, and its oper
ations at the Blue Creek mines and elsewhere bid fair to be almost 
as large as that of the Tennessee Coal, Iron, and Railroad Company. 
Its first half dozen openings were unfortunately located, and have been 
abandoned, but others have been successfully driven-one to a depth 
of 1,200 feet-and promise some 500 tons of coal a day by the last of 
March, 1888, when it is expected one of the company's two furnaces 
will be ready to go into blast. During the latter part of the year a 
slope was being sunk, but had not been completed up to January 1, 
1888. The company proposes to consume at the furnaces located at 
Bessemer the entire output of its mines, which it is estimated will 
range from 2,000 to 3,000 tons per day inside of twelve months. 

The average thickness of the coal bed is 7 feet, and the company re
ported that the area underlaid by workable coal is 8 miles long by 
about 2~ miles wide. 

The following are analyses made by Mr. A. F. Brainerd of coke made 
from the company's coals: 

Analyses of coke made by tlte De Bardeleben Company, Alabama. 

No.1. No.2. 

Ash ................................................. ... ...... . 
Fixed carbon .................................................. . 
Volatile matter ................... . ........................... . 
Sulphur ...................................................... . 
Water ........................................................ . 

Per cent. 
10.490 
85.776 

3. 040 
. 544 
.150 

Total ........................................... ~............ 100.000 

Per cent. 
6. 200 

92.327 
.4-00 
. 823 
.250 

100.000 

No. 1 coke was made from outcrop coal, while No. 2 was made from 
coal mined under a good solid roof, and is considered a more represent
ative specimen. This company has 150 coke ovens under way and will 
build as many more when these are completed. All of the above devel
opments are being made within 20 miles of Birmingham. About twice 
valley, as far from Birmingham, in the untouched field of Murphree's 
which is very rich in both coal and iron, the company is locating anum
ber of mines with a view to very extensive operations. 
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The Bessemer Coal and Coke Company, made up largely of tb~ same 
persons as the De Bardeleben company, is opening seven drifts on Coal 
creek, near Parksville, on the Kansas City,_ Memphis and Birmingham 
railroad, in Jefferson county, some 25 miles from Birmingham. These 
openings are being made in the Pratt seam, and it is expe~ted that 
coal shipments will be begun in June, 1888, at the rate of 800 to 1,000 
tons daily. The mining engineers of the two companies say that in 
two years, accorditig to their present plans,_ they will be able to take 
out 5,000 tons daily. It is expected to send all this coal to Bessemer 
and Sheffield for local and furnace consumption. 

An analysis made by Mr. A. F. Brainerd of 12 tons of the company's 
coke shows the following composition : 

.Analysis of coke from Parksville, .Alabama. 

Ash . .. . ...............•••••..••••.•••••...•••••.•••.......•.••..••••.•••••. 
Fixed carbon .....••...••.•..•...••.••..•••••••..••.....••................• . 
Volatile matter ....................•..... . ..•......••..••.•.•..•....•••••.. . 
Sulphur .....•..••.........•.•••.•••••... . .....•.......•.••.....•..•••.••.•. 
Water .......•..........••........••.•.......•..............•••......•..... . 

Total. ....•......•..•.....•................ . ...•.....•..........•..... 

Per cent. 

10. 545 
87. 299 

.803 
1.195 

.157 

100. 000 

The Alabama-Connellsville Coal and Coke Company, a new concern, 
neighbors to the n ·e Bardeleben, will be able to mine 500 tons a day 
from now on if their present projects turn out fairly. Their coal bed 
is reported to be in places 11 feet thick, and bas but one parting. The 
dip, however, is such as to make mining more difficult than elsewhere 
in the district. A considerable coal interest will be developed during 
the year in the West Warrior field, mainly in Walker county, but how 
this will affect the iron industry is as yet largely a matter of conjecture, 
no satisfactory smelting coke having been made from any of the coals 
of this region, simply because they have never bad a fair test. 

The Eureka Company, which bas bought the Helena property of the 
Tennessee Coal, Iron and Railroad Company, proposes duplicating the 
coking plant of 100 ovens. The Cahaba Coal and Mining Company, 
whose property is located in the· Cahaba field, has made a beginning on 
400 ovens, mainly to supply the vVoodstock furnaces, in and near An
niston, and the Pioneer furnace, near Birmingham. The Woodstock 
Coal and Iron Company recently bought an interest in the Cahaba 
concern. The Pioneer Manufacturing Company's contract runs for only 
one year from the completion of their furnace, after which period it is 
expected to make its own fuel somewhere on its own coal property, 
which is quite extensive. 

_The Sheffield people place great confidenc~ in the qualities of the 
West Warrior coal for iron making. The Alabama and Tennessee Coal 
and Iron Company has broken ground for 300 coke ovens at Jasper, 
Walker county. Several coal oi>erators in the same county have con-
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tributed to build six experimental ovens at the same place on the gen
eral plan of the Coppee oven, after the patent of lVIr. Koerner, w~o is 
superintending the construction. 

The Tuscaloosa Coal, Iron and Land Company is making extensive 
explorations in the vicinity of Tuscaloosa. 

During the year much ·JJas been said relative to the Huntington 
Inter-Oceanic Railway enterprise, which proposes a soutbern outlet for 
the coal and other products of the Mississippi valiey. Birmingham 
coal is delivered in Mobile and along the coast of the Gulf of J\IIexico at 
$1.37~ per ton, and may be delivered in barges at any port on the Bay 
of Honduras at $2.50 to $3 a ton. English coal is sold annually to the 
amount of about $50,000,000, at from $8 to $12 a ton, to ports on the 
Gulf of Mexico and to the islands and neighboring coasts of the three 
.Americas and Australia; and English coal and iron are supplied to 
steamers and railways along the wh.ole Pacific coast, from San Francisco 
to Cape Horn. The cost to consumers is enormous, but it would be cut 
down to about one-third the present rate if enterprises of United States 
citizens in Central and South America were encouraged. .... 

ARKANSAS.(a) 

Total production in 1887, 150,000 short tons ; spot value, $252,500. 
The coal beds in Arkansas are contained in the Carboniferous sys

tem, and are found in the western part of the State; the coal area ad
joins the Indian Territory coal field. Coal is found in twelve counties 
in tbe State, and the estimated area of the field. is about 9,000 square 
miles, though some estimates put this total at 12,000 square miles. 
Most of the coal outcrops have been found Routh of the Arkansas river. 
The coal beds vary in thickness from 4 to 7 feet; they have been reported 
to be included within or to lie underneath the Millstone Grit. Much of 
the coal which is mined is of a semi-bituminous character. In the 
neighborhood of Fort Smith a coal classed as semi-anthracite has been 
found; this coal contains from 74 to 84 per cent. of fixed carbon. The 
bed has been explored over a considerable area by drilling, and varies 
in thickness from 4 to 6~ feet. The three princip~l mining districts in 
the State are: (1) in tbe vicinity of the Ouita mine, near Russellville, 
about 75 miles frqm Little Rock; (2) in the region of the Spadra open
ings, 25 miles farther up the valley; and (3) in the district surrounding 
the Coal Hill openings, 15 miles still farther up the valley. 

The Ouita Coal Company operates the Coal Hill mine.s in Johnson 
county and tbe. Ouita mines in Pope county. The total production of 
these mines in 1887 was as follows: Coal Hill mines 51,616 tons, and 
the Ouita mines 3,500 tons; total, 55,116 tons. This production is an 
increase over that for 1886 of 9,024 tons. The coal from the Ouita 
mines, near Russellville, is classed as a semi-anthracite; it is an excel
lent coal for domestic purpose~. 

a This report has been made from returns reported direct to the Survey. 
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The following analysis, made by Messrs. Chauvenet and Blair, of 
Saiut Louis, shows the character of this coal : 

Analysis of Ouita coal, Arkansas. 

I Per cent . 

.Ash ..•••..•••••..•..••..•••••••••••.•• ~.................................... 5.11 
Fixed carbon............................................................... 80.46 
Volatile matter............................................................. 12.66 
Water...................................................................... 1. 77 

Total................................................................. 100.00 
Sulphur . . . . .. . . . . . . . . . .. . .. . . . . . . .. . . . . . . . . . . . . . .. . . . . . . . . . . . . . . . . . . . . .. . . . 0. 78 

This coal commanded a price of $2 per ton at the mines during 1887. 
The mines were operated nine months of the year and employed 30 
men. The coal bed, which is 32 inches in thickness, is reached by a 
slope. 

The Coal Hill mines, in Johnson county, were operated during 1887 
throughout the entire year and gave employment to 225 men. At these 
mines 80 to 90 cents per ton is paid · for mining the coal; at the Ouita, 
wages are $1 per ton. The coal bed mined at Coal hill is 3 feet 4 inches 
in thickness; the coal is used principally for steam purposes, but it also 
makes an excellent domestic fuel; it is known locally as the "smoke
less" coal. This coal during 1887 sold at the mouth of the mines for 
$1.50 per ton. It is largely used by the railroads in this part of the 
State and also shipped to Little Rock for steam purposes. 

The Kansas and Texas Coal Company has opened two shafts near 
Hackett City, in Sebastian county. The capacity of these mines is said 
to be 60 cars per day. The coal is a semi-anthracite, containing 80 to 
84 per cent. of fixed carbon, and underlying two-thirds of the county; 
the thickness of the bed varies from 3 to 6 feet. No detailed returns 
were received from this company for 1887. 

Towards the end of 1886 Mr. M. R. Shinn opened a mine in the 
vicinity of Russellville, which was worked on a small scale during 
1887. This coal was all hauled to market by wagons, the principal mar
kets being Russellville and Dardanelle. During 1887 the amount of 
this coal sent to market was 250 tons. 

Mr. A. J. Lam borne, local auditor of the Arkansas Valley route, 
reports the total tonnage carried by the Little Rock and Fort Smith 
Rail way during the year 1887 as 62,572 short tons; the total shipped 
by the Ouita Coal Company he reports as 54,460 tons; and by Messrs. 
Stiewel & Co., 18,100 tons. The entire output of all the mines on the 
road is used by the locomotives of the various roads in this part of the 
State, with the exception of what is consumed locally at Little Rock and 
other points on the line of the road. 
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CALIFORNIA. 

Total production 50,000 short tons; spot value, $150,000. 
Although repeated elaims are made for the existence of coal beds of 

commercial importance throughout California, no mines, with the e:x;cep
tion of those in Amador, Contra Costa, Fresno, Alameda, and Los 
Angeles counties, have been worked on a commercial scale. The most 
important mines have been those in the Mount Diablo coal field, in 
Contra Costa county, east of San Francisco bay. The most productive 
bed in this field has been the Clark bed, which ranges in thickness from 
2 feet to 4 feet 6 inches; this bed has been more extensively mined by 
the Black Diamond Coal Company than any other bed. A second coal 
bed known as the Black Diamond has a thickness of 3 feet 6 inches; 
this bed was also mined by the Black Diamond Coal Company from the 
"750-foot" shaft. The mines of this company were abandoned in the 
early part of 1885 on account of it being found unprofitable to compete 
with the better coals brought into the San Francisco market from 
Washington Territory and British Columbian fields. It is of1nterest 
to note the production of the mines of the Black Diamond Coal Com. 
pany from 1871 to the time when they were closed in 1885: 

P1·oduction of the Black Diamond Coal Cornpany's ·mines, California. 

1877 .••..•••••.••..•.•.•.•.••. 
1878.--- ... - •.•••••••..•••.... 
1879 ····••·•···•••••·•·••····· 
1880 . -- - -- . -- .. - . - •.• - -•.•.. - . 
1881 ......................... . 
1882 ..•..• - • - - ...... : •..• - ... . 

Quantity. 

Sh01·t tons. 
7f>, 094 
63,373 
71, 4~1 
80, 130 
60,173 
61,722 

Quantity. 

Short tons. 
1883 .......... ................ 55,965 
1884 .......................... 52,529 
1885 ............. - .... - - •• -. -. 6, 262 

Total. ..•••.•••...•..... 526,699 

This company has been the largest single producer of coal in the 
Mount Diablo field. Mr. Charles G. Yale, editor of the Mining and 
Scien tijic Press, reports that the mines of Contra Costa county during 
1887 produced about 60,000 tons. From returns made to the survey 
the production was only 27,600 tons, 20,100 tons for the Sommerville 
mines, and 7,500 tons for the mines more immediately in the vicinity of 
Mount Diablo. This coal was not sent to San Francisco, but was con
sumed almost entirely by the river boats. 

In Iona valley, in Amador county, several small mines have been 
opened to supply coal to the Southern Pacific Company; the production 
of these mines during the year was about 15,500 tons. 

At Livermore, in Alameda county, three distinct beds of coal are re
ported to have been opened by the Livermore Coal Company ; these are 
known as the Summit, Richards, and Eureka beds, having thicknesses, 
respectively, of 4, 6, and 8 feet. The Richards bed has been worked to 
a depth of 120 feet, and the Eureka to a depth of 60 feet. The mines 
produced about 3,000 tons, which were sold in small lots at Livermore, 
San Jose, Stockton, Oakland, and ~anta Cla~a~ · 

Vl94 MI~-14: 
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The following are two analyses of these coals reported by Professor 
Price: 

.Analyses of coal from Livermore, California. 

Summit Richards 
bed. bed. 

·----------,--~-------------------------1-------------
Per cent. J!er cent. 

Water......................................................... 18.08 20. 78 
Volatile matter................................................ 39.30 ' 31.00 
Fixed carbon................................................. . 35.61 I 42.46 
Ash • .. . ... .. • .. .. • .. • .. .. .. . • .. .. • .. .. • .............. •• . ... • . . 7. 01 5. 70 

--------
Total...................... • • • .. • .. .. • .. • .. • • • .. .. .. • . . . . 100. 00 99. 94 

Several coal beds have been opened in Fresno county, chiefly by the 
Southern Pacific Company. A small amount of coal was produced dur
ing the year. 

In Mendocino county a coal bed 14 to 15 feet in thickness has been 
found. This coal seems to be of good quality, being in fact rather 
better than that from the Mount Diablo mines. The distance of this 
coal bed from the market and its almost inaccessible position in the 
mountains render it very unlikely that it will be worked to any extent 
for some time at least. In Shasta county a thick bed of mixed coal and 
slate has been found, the total thickness of which is 12 feet; the coal 
and slate occur in thin seams almost impossible to separate from each 
other; this coal was opened but never worked to any considerable 
extent. At several other places, as in the Sacramento valley in Placer 
county, at the American canon in Solano county, in tbe hills east of 
Santa Rosa valley in Sonoma county, and at several places in the vicinity 
of the exploited areas at Mount Diablo, coal beds have been reported, 
but probably not of commercial value. 

During the past year coal has been discovered in a number of places 
in southern California, but no coal of any great value has been found. 
Coal is being worked to a small extent in San Diego county, the coal 
bed being reported 6 feet thick. This coal is all consumed in the vicin
ity of the mines. These coal deposits are at Elsinore, and are the first 
in this county from which coal has been shipped to market. Analyses 
of this coal are given in the table below. None of these southern Cali
fornia coals will make coke. 

The following analyses of southern California coals are compiled 
from the report of the State mineralogist for 1887 : 

Analyses of southern California coals. 

Coals analyzed. Volatile Fixed A h Sui-
Water. matter. carbon. s · phur. Analyst. 

1------------------1--------------1-----------1 
Dolbeer & Hoff, bituminous shale 2. 65 44.25 7. 40 45.70 3.43 T. Price, 1887. 
Dol beer & Hoff, coa.L ............. 17.50 41.00 28.65 12.85 5. 6 Do. 
Cheney mine coal. ................ 19.00 46.50 21.90 12.60 ...... W. D. Johnston, 1887. 
CoaT, section 14, township 22 south, 4.10 43.40 40. 25 12.25 Do. 

range 13 east. 
15.00 ·--·--1 Do. Robinson & Rawlins .....••..•.... 15.50 40.00 29.50 

Dolbeer & Hoff, near Elsinore, 9. 00 38.50 19.25 34.25 Do. 

........ I .... 1 27.90 IIUO 1···-··1 Do. Dolbeer & Hoff, best coal .......•. , .... I 
Dol beer & Hoff, face of gangway . 16.25 43.75 28.15 11. 85 ...... Do. 
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None of the coals of California are of as good quality as those of Ore
gon and Washington Territory or the foreign coals with which these 
California coals come in com petition in the San Francisco market. A 
comparison of the relative values of these different coals for steam pur
poses may be found in the follo\_Ving table, which is taken from the re
port of Mr. W. A. Goodyear, published in the report of the State 
mineralogist of California for 1887 : 

Relative values of diffet·ent coals for steam. 

Kinds of coal. 

Mount Diablo ..........•..... 
Seattle .........•............. 

~~i!i!. :::::::::::::::::::::: 
Bellingham Bay .....•..•.... 
Nanaimo .......••••.•..••.... 
Anthracite ................ .. 
Wellington ................. . 
Nanaimo .....•.•...•...•.... 
Wellington ................. . 

Seattle ............. ··········1 Seattle ...................... . 

Value. Remarks. 

1. 000 
1.171 Experiments at Spring Valley water-works. 
1.502 Do. 
1.472 Do. 
1.148 Do. 
1. 277 Do. 
1. 546 Do. 
1.407 Do. 
1. 335 Experiments at Garratt's foundry. 
1.295 Do. 
1.177 1 Experiment.s on ferry-boat. 
1. 330 Probable result of testlil on Central Pacific rail

road. 

In these tests the Mount Diablo coal has been assumed as unity. 
The following table, compiled from the report of Mr. I. Steuart, of 

San Francisco, shows the total receipts of coal at San Francisco, San 
Pedro, and San Diego, California, for 1887 : 

Receipts of coal at San Ft·alncisco, San Pedro, and San Diego in 1887. 

Short tons. 

1------------------------------------------------- ------
Australian .... . .................... ~ ....... . ............................. . 

~~ft~~h. ~~{~ -~ ~~~~. ~ ·. ·. ·. ·.: ~::. ~ ·. ·. ·. ·. ·. ·.:: ~::::::::: ~:::::::::::::::::::::::::. 
Eastern anthracite and Cumberhtnd ..................................... . 
British Columbia ......................................................... . 
Seattle, Franklin, Green river, Cedar river, Washington Territory ...... . 
Carbon Hill, Washington Territory .....................•...•............. . 
South Prairie, Washington Territory ..................................... . 
Coos Bay, Oregon, and Mount Diablo, California ................ . . . ..... . . 

156,729 
9", 028 
12,108 
21,709 

252,810 
292,179 
181,267 
48,163 
96,000 

Total at San Francisco . . . . . • . • . . . . . • • . . . • . . . . . . . • . • . . . . . • • • • • • . • . . . • . . 1, 154; 993 

British Columbia and other foreign . . . . . . . . . . . . . . . . . • . . . . . . • • . • • • . • . . . . . . . . 138, 000 
Washington Territory ................................................ , . . . . 10, 000 

Total at San Pedro..................................................... 148,000 

British Columbia and other foreign . . . . . .. • • • . .. • .. . • • . . • . . . .. • .. . . . . . . . . . 50, 099 
Washington Territory .................... ~................................. 6, 000 

Total at San Diego............ .. . .. • . .. .. . . • .. . • • . ... .. .. .. . .. .. .. .. . . . 56, 099 

Total California ......................................... : ................ 
1
"'1,359, 092 

The average prices of the various coals received at San Francisco in 
1887 were generally higher than those for 1886; these prices varied 
greatly from January to December, being highest at the encl of the 
year. This was 1ar~ely owin~ to the f3tct tqat tb,ere w~s a ~carcity of 
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coal in California towards the end of the year. These prices with their 
variations from month to month are shown in the following table: 

Pr·ices of foreign coals in San Francisco in 1887 . 

Months. 
1 Steam. Sphnt. Hartley. 

.Australian. !' English I Sco.tch West 

J-an_u_a-ry-.-__ -_-__ -__ -__ -_-__ -__ -__ -__ -_-__ -__ -__ -_-__ . --$6.25 - -$6.00 ~--$6~ --$7.00 

February............................. 6.12 6. 00 6. 50 7. 00 
March . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 6. 25 6. 00 6. 50 7. 00 
.April................................. 6. 70 6. 50 6. 70 7. 00 
May ........ :......................... 6. 90 6. 70 6. 80 7. 00 
June.................................. 7.25 7.00 7.20 7.30 
July.................................. 7. 50 7. 25 7. 25 7. 37 

ti!t£~~~:::: :::::::::::::::::::::::: i· ~~ i· ~~ i· ~~ ~- ~~ 
November............................ ~:~g ~:~~ 1: ~:;~I ~:~g 
December .. .. . . .. .. . .. . .. .. .. . .. .. .. . 9. 00 9. 00 9. 50 9. 50 

;...._ 

COLORADO. (a) 

Total production in 1887, 1, 791,735 short tons; spot value, $3,941,817. 
The year 1887 has been one of great activity in coal mining in Colo

rado, and is marked by the development of one new and extensive coal 
field, the Glenwood, in Garfield county, and the opening of mines in 
the Yampah field, in Routt county, which promise to be of great im
portance. 

In the Glen wood field a large number of new mines have been opened 
up and equipped with machinery. The completion of the Denver and 
Rio Grande and Colorado Midland rail ways past the outcrops of tlte 
coal beds where mines have been opened, rendered it possible to ship 
the product of these mines to the various Co1ora<lo markets easily, but 
owing to the fact that this railway communication was only effected dur
ing the last quarter of 1887 the production from these mines was riot 
very large. Within the boundaries of the Glenwood field all grades of 
coal are found, from the best anthracite to lignite. The beds ·of coking 
coal are of great importance, since they will supply the smelters of Lead. 
ville and Salt Lake City with a purer and stronger coke than any west
ern coke ~hich has been obtained. Although the principal coal beds in 
this district have been described in the reports for 1885 and 1886, brief 
reference is made here to the new mines develop~d. Near the town of 
Glenwood Springs, and on a branch of the Roaring fork are the Four
mile or Sunshine mines. A bed from 6 to 9 feet in thickness is opened 
and coal of an excellent non-coking variety bas been taken out. The 
coal is especially adapted to domestic use, and is very popular among 
consumers. (See analysis in Mineral Resources, 1886, p. 246.) 

To the south of Four-mile creek, and about 10 miles from Glenwood 
Springs, are located the Jerome Park mines. The Marion is the prin
cipal mme in the Park; the prospect openings show 6 feet of clear cok
ing coal. The coal and coke have been examined by Mr. John Fulton, 

a Repo:rted by}!\ F. Chisolm, 
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general manager of the Cambria Iron Company, of Johnstown, Penn
sylvania, and some of the statements in his report are furnished below 
as showing the purity of the coke made from the Marion coal. 

Co'rnparative analyses, of Cardiff, Connellsville, and Mm·ion, Colorado, coke. 

Fixed carbon .••••••.••••.•••••.•.•••.•••.......... 
Ash .............................................. . 
Volatile matter ...•...•........................•.. 

Cardiff, 
"\Vales. 

Per cent. 
95. 
4. 26 
0. 74 

Connells
ville. 

Pm· cent. 
87.46 
11.32 
1. 22 

Marion. 

Pm· cent. 
93.75 
5.49 
0. 76 

These mines and those on Four-mile creek are worked in the interest 
of the Colorado 1\iidland railway. Immediately above these mines are 
located those of the Colorado Coal and Iron Company, from which no 
coal has yet been shipped to market. That these mines will probably 
produce as good coking and non-coking coals as those in Jerome Park 
can not be doubted. · 

Above these mines, and on Rock creek, the Colorado Fuel Company 
has a large number of mines in which have been opened beds of anthra
cite, coking, and non-coking coals. These mines still lack railway com
munication, so that they have not yet been very extensively developed. 

Below Glenwood Springs, on small tributaries of the Grand river, 
beds of excellent coal have been opened up. On South Canon creek, 
on Pinon creek, and to the north of Elk creek, near the town of New 
Castle, numerous beds of strong non-coking bituminous coal have been 
opened, but not developed for the want of railway communication. 
When these beds are opened they will be reached by the extensions of 
the Denver and Rio Grande and Colorado Midland railways en route to 
Utah. 

Claims containing numerous coal beds near Meeker and on the 
branches of the upper White river have beeu generally taken up, but 
the beds have not as yet been developed. 

Upon the north slope of Mount Orno, in Routt county, a seam of 
good coking coal has been opened by private parties. The openings 
ar~ very high up on the mountain side, and this will probably prevent 
the development of the mine for a long time. At various points along 
the Yampah river, in Routt county, excellent beds of bituminous non
coking coal "have been :filed upon" by the Colorado Coal and Iron Com
pany and opened sufficiently to indicate their prospective value. 

In the spring of 1887 a part.y was sent out by the Union Pacific 
Railway, under Mr. F. F. Chisolm, to explore the anthracite seams 
found at the foot of Anita peak in the Elk Head mountains. These 
beds were partially described on pages 243-245 of Mineral Resources, 
1886, after a brief examination, which was greatly interfered with by 
snow. Careful exploration under favorable more circumstances showed 
that the coal beds were very unreliable. At one point they contained 
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a good clean anthracite, while at another, perhaps not more than 1,000 
feet away, the same coal beds contained only poor bituminous coal. 
The area of good anthracite is too small to render mining for coal alone 
profitable. In the immediate neighborhood are coal beds of free-burn
ing anthracite of prospective value, and also large beds of non-coking 
bituminous coal which will eventually be opened when railway commu
nication with eastern markets is established. 

The greatest activity in coal mining has been shown in the southern 
part of the State. 

In Fremont county two new mines of large productive capacity have 
been opened in the interest of the Atchison, Topeka and Santa Fe 
Railway, and in Las Animas county, near Trinidad, th_e Denver Fuel 
Company and the Denver, Texas and Fort Worth Rail way have opened 
new mines on the well known coal bed near the Colorado Coal and 
Iron Company's property. The Fort Worth company expects to fur
nish Texas and southern points with fuel upon the completion of rail
way connection with Galveston in February or )\iarch, 1888. 

The anthracite mine near Crested Butte reached its maximum pro
duction in 1887, while the coking industry at the same place was greater 
than ever before. 

The principal supply of fuel for the Denver and Rio Grande Hail way 
comes from the mines owned and operated by the Colorado Coal and 
Iron Company. 

The following table shows the production of this company in past 
years to January, 1888: 

Production of coal by the Colomdo Coal and I1·on Company. 

Years. 

1873 .•••.•••.••.••••••..•...• . 
1874 .•••••.•••••••.••..••..... 
1875 .•...••..•••••.•••.••..••. 
1876 ..•..•••••.•.•.•••.••..•.. 
1877 ••••••.••••• ······-··· .... 
1878 .•••••.••..••..•••..•..... 
1879 .•.. ·•••·••··••······••••· 
1880 .••••...•..••..••... ···•· · 
1881 .••••.•••••..•.•......... 

1 

Qunntit_y. 

Short tons. 
12,187 
18, 092 
15,278 
20,816 
44-,410 
82,140 

120, 102 
221.378 
350,94-4 

Y ears. Quantity. 

Short tons. 
1882 ... - - - - . • • • • • • • • • . • • • ' • • • . 511, 239 
1883 . . . . . • • • • . . . • . . • • • • • . . • . • . . 602, 396 
1884............ . • •• • • • . •• • •. 450, 808 
1885 . . . . • . • . • • . . . . . . • • • . . . • • . • • 562, 660 
1886. . • • . . . . . • . . . • . . . . . • . . . . • • • 605, 956 
1887...................... •• • • • 750, 790 

Total pruduction.... . . • . 4, 369, 196 

The production of this company's various mines in 1887 was: 

Statement of the p1·odzwtion of th e Colomdo Coal and Iron Company's rnines in 1887. 

Name an<llocat.ion. 

Coal Creek and Oak Creek mines, Fremont county .••.. • •••••.••••.••. •• .. 
El Moro mines, Las Animas county .••..••...••••••••••.•••••••••••••.••••. 
Walsenburgh mines, Huerfano county ......... . .......................... . 
Crested Butte mines, Gunnison county .................................... . 

Total. .............................................................. . 

Quantity. 

Short tons. 
154,520 
303,070 
131,810 
161,390 

750,790 
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Coke 1s made at Crested Butte and El Moro. 

f the The production of the Union Coal Company in the interest o 
Union Pacific Railway shows but very little increase. This is d 
the partial neglect of the mines, inferior facilities for hauling the 
duct of the Bald win mine, and the irregularity in the occurrence o 

ue to 
pro-

fthe 
bed in the Como mine. 

The production by this company in 1887 was: 

Pt·oduction of the Union Coal Company's 'mines in 1881. 

Name and location. Quantity. 

Sh01·t tons 
Como mines, Park county.................................................. 23,421 
Baldwin mines, Gunnison county...... . . • . .. . . . .. . . . . • • • .. . . • • . . • . . . • . . . . . 42, 732 

Total. .................. '".. . . . • .. .. .. .. . .. . . . .. .. .. .. .. .. . • • . . . . . . . . . 66, 153 

P1·odtwtion of mines operated by or in the interest of railway companies in 1887 

Railways. 

~~~;:rpa:c~fi~iR~t!~~~ :r:~~-~-~~ ~:~~ ~~:: ::::::::::::::::::::::::::::::::::: 
Atchison, Topeka, and Santa Fe Railway ...... -~---· ..................... . 
Burlington and Missouri River Railway ................................. .. 
Denver, Texas, and Gulf Railway ......................................... . 
Denver. Utah, and Pacific Railway ...................................... .. 
Denver Land and Coal Company ............ _ ............................ .. 
Colorado Midland Railway ................................................ . 

r Quantity. 

Short tons 
750,790 
66,153 

433,834 
36,000 
47,017 
31,288 
16,000 
20,000 

TotaL . . . . . . .. . . .. . . .. . • .. . . .. . . . . .. . . . • . • • • . . . • . . .. .. . . . • . . .. . . . .. . . . 1, 401, 082 

I 

tons 
unty. 

The anthracite production of the State in 1887 was 36,000 short 
from the Anthracite-Mesa mine near Crested Butte, in Gunnison co 

The total production of coal by private persons and by companie 
allied with railways was 390,653 short tons, or about 22 per cent. o 
State's entire production. 

The railway production shows an increase in 1887 over 1886 of 28 
short tons, or about 25 p~r cent. 

P1·oduction of coal in Colomdo, by counties, in 1887. 

Counties. 

Las Animas ................. . 
Fremont .................... . 
Boulder ..................... . 
Gunnison ................... . 
Hnerfano ................... . 
Weld ....................... . 
ElPaso ..................... . 
Garfield ...•..••••.•...•...•.. 

I I 
Quantity. 

Short tons. 
506,540 
417,326 
28ll, 218 
243, 122 
131, 810 
48,401 
47,517 
30,000 

I 

Counties. 

Park ......................... . 
La Plata ..................... . 
Arapahoe .................... . 
Jefferson .................... .. 
Douglas ..................... . 
Dolores ...................... . 

Quantity. 

Short tons 
23,421 
22,880 
16,000 
12,000 

3, 500 
I, 000 

Total. . • . • .. . . .. . . • . . • • . 1, 791, 735 
I 

s not 
fthe 

5,815 
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Coal production of Colorado from 1864 to 1887. 

Years. Localities. Production. 

Short tons. 
1864 .••. Jefferson and Boulder counties......................... ..•• •• . . . . 500 
1865 .....••... do ...•...•••. --·-·································· ... ,...... 1,200 
1866 .....•.••. do . . . • .. . . .. •• . .. . . . . . . . . . .. . . • .•• • • • . • • . .•• • • • . . • . . .• • . • . . . . 6, 400 
1867 .......... do........................................................... 17,000 
1868 _ ......... do . • . • . . . . • • . • . • • • • . . . . . . . . . . • . • . . . . . . . . . . . . . . . . • . . . • • • • . . . . . 10, 500 
1869 .......•.. do .. . . . . • .•• . . . •. • • • . . •. . . . . . .• • • . . •. . . . . . . . . . . . . . . . . . . . . . . . . 8, 000 
1870 .......... do . ... ..• . ••. .•.••. .• ..•.•••• .•••••... .. . . . . . . . . . .. ..••...... 13,500 
1871. ......... do........................................................... 15,600 
1872 .......... do ...... .••••. .....••••• ..••.. ••••.. •••••• ..... ... 14,200 

Weld county ._ .............................. ··~···· ..••.. 54, 340 

1873 .•.. Jefferson and Boulder counties ......••••........ •. .... 
Weld county .•.•.•....................•••.•.••......... 
Las Animas and Fremont counties ..................... . 

1874 ..•. Jefferson: and Boulder counties ........................ . 
Weld county .......................................... . 
Las Animas and Fremont conuties ...•.....•••••..•••••. 

1875 ..•. Jefferson and Boulder counties .....•....•.•••..•••..••. 
Weldcounty ........................................... . 
Las Animas and Fremont counties .••...••.••••••.••••. 

1876.... Jefferson and Boulder counties ........................ . 
Weld county .......................................... . 
Las Animas and_Fremont counties .•••••..•..••••••••... 

14,000 
43,790 
12,187 

15, ooo · 
44,280 
18,092 

23,700 
59,860 
15,278 

28,750 
68,600 
20,316 

68,540 

69,977 

77,372 

98,838 

117,666 
1877 .............•••••.......••...•.•.••...••••• ·•••·•·••··•••···· .••••. .... }60, 000 
1878 .... Northern division . .•.•• ..•• •. . . •. . ••. .•••••.• •.. . ... • . . 87,825 

Centra• division........................................ 73,137 
Southern division....................................... 39,668 

200,630 
1879 .••. Northern division ..•.••••.•••••.••..••..•.•...•••...... 182,630 

70,647 
69,455 

Central division ....................................... . 
Southern division ...................................... . 

322,732 
1880 .... Northern division ..................................... . 123,518 

136,020 
126,403 

Central division ....................................... . 
Southern division . .................................... .. 
Northwestern division ................................. . 
Unreported mines ..................................... . 

1,064 
50,000 

1881. ... Northern division ..................................... .. 156,126 
174,882 
269,045 

437,005 

1882 .... 

1883 .... 

1884 .•.. 

1885 .... 

1886 .••. 

1887 .••. 

Central division ....................................... . 
Southern division ...................................... . 
Northwestern division ................................. . 
Unreported mines ..................................... . 

6,691 
100,000 

Northern division . . • . . • • • • • . • . . . • • • • • . . . . . • . • • • • . . . . . . . 300, 000 
Central division . . . . . . . . • • . . . . . • . . . • • . . . • . . . . . . . . . . . • • . . 243, 694 
Southern division ..... ·········~·--·······............... 474,285 
Northwestern division.................................. 43,500 

706,744 

---- 1,061,479 
Northern division....................................... 243,903 
Central division . • . • . . • . . • • . . . . . . • . . . • • . . . . . • • . • • • • • . . . . 396, 401 
Southern division. . . . . . . . . . • . . . . . . . . . . . • • • . . • . . . • . . . • • • . 501, 307 
Northwestern division.................................. 87,982 

----- 1, 229, 593 
Northern division . . ...••. ...•.. ..•. .•...• .••..••. ..••.. 253,282 

~:~;h:!.gt:t~~~::: :::::: ~: :::::::::::::::::::::::::::: ;~g: ~~g 
Northwestern division.................................. 96,689 

--- 1, 130, 024 
Northern division . . . • . • • • • • • • . • • . . . • . . • • • • • . . • . • • • . . • • . 242, 846 
Central division . . . . . . . • . • . • . . • . . . . . • . . • • . • • • • • • . • • . . . . . 416, 373 
Southern division....................................... 571,684 
Southwestern division.................................. 125,159 

---- 1, 356, 062 
Northern division . . . . ...• .. .••••• .••••• .••••• ••••••. •• . 260, 145 
Central division . . . . . .. . • . . .. . •• . • •. .••••• •••••••.•..•.. 408, 857 
Southern division....................................... 537,785 
Southwestern uivision. .•. . .•. ..••.••••••••••..••. .••••. 161,551 

Northern division: 
--- 1, 368, 338 

:Mines near Erie and Canfield .••.•••••••••...•..••••. 
Louisville .............................. . 
Langford ...••....•••.•••••..•••..•...... 
Golden ................................. . 
Denver .....•.•...•••••.•.•••.•......... 

180,053 
30,000 

126,566 
12,000 
16,000 

364,619 



Years. 

1887. 

COAL. 

Coal production of Colorado front 1864 to 1887-Continued. 

Localities, Productions. 

Sh01·t tons. 
Central division : 

Mines near Sedalia .................................. . 
Franceville .......•••.•.•••••••••••.•.... 
Canon City ............................. . 
Como ....... . .............••••••••.•••••. 

Southern division : 
Mines near Trinidad and El Moro ...•..••••.•...••.. 

Walsenburgh ...•........•.........•...•. 
Durango ................................ . 

Southwestet·n division: 

3, 500 
47,517 

417, 326 
23,421 

506, 540 
131, 810 
23,880 

Mines near Crested Butte .••. .••••• .•.... ..••••.. .•. 197,390 
Baldwin . .•. ..••.• ••..••... .. . ... .. .... .. 45, 732 
Glenwood . . . . . • . • . . . . • . . . . • . • • • . • • • • • . • . . 30, 000 

491,764 

662,230 

273,122 

1, 791, 735 
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The increase in the total production over 1886 was 423,397 short tons, 
or 31 per cent. The average value of the coal on the cars at the mines 
was $2.20 per ton, making the Yalue of the State's production in 1887 
$3,941,817. The average number of persons employed was about 5,000. 
The State inspector of coal mines estimates that the average thickness 
of the coal beds worked in Colorado is 5 feet 7 inches; the thickest bed 
worked is 14 feet and the thinnest 3 feet. The average price paid miners 
for digging and loading the coal and tim bering rooms is 89~ cents per 
ton of screened coal. The average cost of producing the coal on the 
cars at the mines (including royalties) is $1.73 per ton. Many of the 
above figures have l>een furnished through the courtesy of the State 
inspector, Mr. John J\fcNeil. 

The following description of the Coal Measures and mines in a num
ber of the counties has been compiled by Mr. A. P. Brown from the 
report of Mr. John MeN eil, State inspector of coal mines. 

The Coal Measures of Park county are badly broken and faulted, and 
the coal beds are locally spoken of as being ''much troubled with hitches 
and dykes." About four years ago the Union Coal Company at the 
Como No.4 mine made extensive mining improvements in order to work 
the mine on a large scale. A fault was discovered, however, on each 
side of the slope. The indications were that these faults converged and 
would meet at a point about 1,500 feet from the outcrop of the coal bed. 
After the coal in sight had been nearly mined out, explorations were 
made for the bed beyond the faults, but it was not found. A diamond 
drill hole sunk to a depth of 800 feet failed to throw any light on the 
system of rock faults. A so mew bat similar experience was had in the 
same coal field, about one mile northwest of Como, by the Denver and 
South Pueblo Railroad Company, where after an expenditure of about 
$80,000 in mine improvements, coke ovens, etc., the work had to be 
ahandoned. The coal bed was semi-bituminous and dipped at all angles 
raugiug from 16° to 550, The most extensive coal deposit in this county 
so far developed is that worked by the Union Coal Company. 
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In Fremont county the Canon City Coal Company is working a coal 
bed 3 feet 3 inches thick at the bottom of mine No. 1, the shaft of which 
is 300 feet deep. At mine No. 3 the coal bed is 5 feet thick and occurs 60 
feet above what is considered to be the Rockdale bed. At mine No.4~ 
the same bed is mined as at No.1. At mine No.5 of the same company, 
situated 1~ miles southeast of Como, the coal bed is 8 feet thick and 
dips so. A number of small mines have been opened in the vicinity of 
Canon City, which supply coal to the State penitentiary and a number 
of local consumers. 

In Boulder county the Star Coal Company works a seam 5 feet thick 
from a shaft in the vicinity of Canfield. The Fox and Patterson mine, 
4 miles from Boulder, is opened in a bed of lignite 9 feet thick, which 
compares in quality with the best northern lignite. At the Mount 
McGregor mi.ne, in the Erie coal field, a bed 4 feet 6 inches thick is 
worked from a shaft 100 feet deep; these are practically the same con
ditions that exist at the Cleveland mines in the same district. The 
Marshall mines, which are located 6 miles from Boulder, are opened in 
a bed S feet thick which dips 60. 

In Gunnison coanty the Crested Butte mine No. 2, of the Colorado 
Coal and Iron Company, is opened by a drift which is driven into a 
6-foot coal bed which produces what is generally considered to be the 
best coke manufactured in the State. A considerable quantity of ex
plosive gases are encountered in this mine, but not in as great abund
ance as at mine No. 1. At the Ohio Creek Anthracite Coal Company's 
mine, which is situated west of Mount Carbon, distant about 20 miles 
from Gunnison, a bituminous coal bed is mined 4 feet 6 inches thick 
and dips at an angle of 35°. The coal bed is opened by a rock cross
cut 1,150 feet long. This company is building 20 coke ovens, and will 
build more should the coking· of this co~l prove a success. 

The Union Coal Company is working a scam of semi-bituminous coal 
at its Bald win mine, 1S miles from Gunnison, on the Denver, South 
Park and Pacific railroad. This coal lies nearly level, dipping only 
about 4o. The mine produced 42,732 tons of coal in 1S87. The .Anthra
cite-Mesa mine of the Colorado Fuel Company is working in a 5-foot bed 
of anthracite coal at the terminus of the Crested Butte branch of the 
Denver and Rio Grande railroad. This mine is opened on the mountain 
about SOO feet above the railroatl a11d breaker, anu 10,000 feet above 
sea level. 

The coal beds in tTefferson cotmty all dip at angles varying from 500 
to S0°; their outcrops are found generally along the mountain slopes. 
Passing southward through Douglas county to El Paso county the dip 
gradually decreases, so that in El Paso county it is only 60 to so. The 
beds are lignite, and vary much both in thickness and quality through
out the county. In the White .Ash mine, at Golden, Jefferson county, 
the quality of the lignite was found much better at a depth of 600 feet 
than at the surface. Lignite is also worked in Weld county, several 
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small mines being reported for 1887. The Mitchell mine, on the Denver, 
Utah and Pacific railroad, is the largest in the county, producing in 
1887 a total of 31,288 tons of coal. The lignite beds vary in thickness 
atdifl'erentlocalities throughout the county, ranging from 5 feet 6 inches 
to 10 feet in thickness. 

The greater part of La Plata county has been found to be underlaid 
by extensive coal beds, which dip at all angles from oo to 40o. 

The Coal Me~sures in this county belong to the Fox Hill group, and 
in placeR are over 1,000 feet in thickness. The coal is of a bituminous 
character and.in some cases makes a very good coke; this has been de
termined from tests made of the coals in the vicinity of Durango by the 
San Juan Smelting Company. Tile co~l bed worked by the San Juan 
Coal Company is 3 feet 6 inches in thickness, and dips regularly at an 
angle of 5o. No explosive gases have been detected in this mine, pos
sibly on account of the elevation of the coal above wa.ter level (800 feet). 
The Carbonaria mines are situated 2 miles south of Durango, in La Plata 
county. These mines are working in the Mammoth bed of the Durango 
coal field. This Mammoth coal bed is 90 feet in thickness, but so badly 
broken up by seams of slate, fire-clay, and ''bone," that the thickest work
able bPnch is only 7 feet in thickness. This coal bed crops out along the 
base of the mountain near Carbonaria, on the east side of the Animas 
river, and is found to dip at an angle of 35°. A number of the benches 
of this bed have been opened by a cross cut and the coal is worked from 
several of them. Large quantities of explosive gases have been en
countered in this mine, the gases seeming to come from the floor of the 
coal bed. 

The area in the State where coal has been developed covers at least 
1,000,000 acres. It bas been estimated that the entire coal-bearing area 
of the State is over 26,000,000 acres. Good anthracite and coking coals 
are found in the area embraced between Slate river and Rock creek, north 
of Crested Butte, Gunnison county. In this vicinity much prospecting 
has been done, especially during the last two years, and the locality will 
probably become a prominent coal-producing center in the near future. 
A new field of lignite, 17 miles east of Denver, was opened by the Den
ver Railroad and Land Company during 1887; this lignite is not of 
very good quality. 
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Names of mines. 

MINERAL RESOURCES. 

Production of Colorado coal 

Location, county. Operators. Kind· of I 
opening. 

Starkville.. . . . . . • . • ••. . •• • . . Las Animas....... T. C. & C. Co.......................... Drift ..• 
El Moro ......................... do ............. C. C. &I. Co ............................... do .. . 
C. & J ........................... do ............. Chapelle & John ............................... . 
Rockvale No.1 .............. Fremont .......... C. C. C. Co .............. ................ Shaft .. . 
Rockvale No.3 .................. do ................. do .............. ~ ....................... do .. . 
Rockvale No.4 .................. do ................. do ...................................... do• ... 

~~~r;;~~::~:. r:::: ::::::: : :::~~: :::::::::::: ·c: -g~&i c~::::: :::::::::::::::::::::: .~:~g; ::: 
Coal Creek No.2 ................. do ................. do ...................... --•· .......... .'.do ... 
Oak Creek ....................... do ................ do ...................................... do .. . 

• Small mines ..................... do ............. Several operators ........................ do _ .. 
Louisville. . . . • . . . • • • • • . . . • . • Boulder. . . . . . • . . . . Marshall Consolidated Coal Company. Shaft .•. 
Marshall ...... -- ................ do . . . • . .. . .. . . . M. C. C. M. Co........... . . .. . .. . . • . .. . Slope ... 
Cleveland ....................... do .. .. • • • .. . .. . Cleveland Coal Company .. .. .. .. .. • .. Shaft .. . 
Star ............................. do . • • . . . .. . .. .. Star Coal Company ....................... do ... 
Jackson ......................... do ............ Jackson Coal Company ............... Slope .. . 
Fox ............................. do . • . • • .. .. . • .. Fox Coal Company. . • • . . . • . .. .. .. . . . . Shaft ... 
Garfield ......................... do ............. Garfield Coal Company ................... do .. . 
McGregor .................. . ... do ............. McGregor Coal Company ................. do .. . 
Stewart .. ....................... do ............. StewartCoal Company .................... do .. . 
Wiseaml others ................. do ............. Wise Coal Company and others ........... do ... 
Crested Butte............... Gunnison......... C. C. & I. Co. .. .. .. . .. . . . .. . . ...... . .. Drift ... 
Baldwin ......................... do ............. Union Coal Company ................. Shaft ... 
Anthracite Mesa . . .......... .... do ............. Colorado Fuel Company .............. Drift .. . 
Small mines ..................... do ............. Severai operators .................... , .... do .. . 

~~~~~~~·::::.:: ::::::::::::: . ~~~~£~~-~:::::: ::: . ~:.~~~ ~: ~~ :::: ·. :::::::::::::::::::::: -~:~K~: :: 
Mitchell.... ................ Weld. .•. ...... • .. Mitchell C. & L. Co ................... Shaft .. . 
Baker ........................... do ............. D. W.Davis ....................... - •. Slope .. . 
Four small mines ............... do .. ............ Various operators ............................. .. 
France ville.................. El Paso.......... Franceville Coal Company.. .. .. .. . .. . Slope .. . 
McFerran ....................... do ............. J. H. B. McFerran .................... Shaft ... 
Como No.1.................. Park.............. Union Coal Com1)any.. . .............. Slope .. . 
Como No.4 ...................... do ................. do .................................... do .. . 
San Juan.................... La Plata._........ S. S. Coal Company . . . . • .. .... •• ...... Drift .. . 
Carbonaria ...................... do . .... .. .... •. G. D. Jackson ............................. do ... 
Porter .... _ ...................... <lo . .. .. .. .... .. Porter Coa.l Company ..................... do ... 
Small mines ..................... do ............. Various operators .............................. . 
Scranton. . . . .. . .. .. • .. .••••. Arapahoe......... D. R. & L. Co.......................... Slope .. . 
White Ash .................. Jefferson ......... Paul Lanius .......................... Shaft .. . 
Golden Star ......... : ........... do ............. G. C. S. Co ................................ do .. . 
Other small mines ............... do . .. .. .. .. • .. . Several operators - ............................ .. 
Grand View ................. Dolores ........... Grand View Mining Company ................. . 
Douglas ..................... Douglas ........................................................... . 
Grand River........... ...... Garfield . • . . • • .. . . Grauel River Coal Company .................... . 
Small mines ..................... do ............. Various operators ............................. . 

Total. ...................................................................................... . 



mine8 in 1886 and 1887. 

Character of- coal. 

Bituminous .............................. .. 
.... do ..................................... . 
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Thickness Production, Coke produced, Production, 
of coal bed. 1886. 1886. 1887. 

Ft. ln. 
6 0 
-7 6 

143,403 
286,303 

28,314 
82,845 

181,270 
303,070 
22,200 · Lig~iia·: ::::::::::::::::::::::::::::::::::: · · · · · · :i ···a· .} ..... ·· ·· .... : ::~~:::::: ::::: } 

::: :~~ :: ::~~::::: ::::::::::::::::::::::::::: ~ ~ 205,212 :::::::::::::::. 252, 564 
.... do...................................... 7 o ............... . 

:::~~~ :::::::::::::::::::::::::::::::::::::: i ~ } 126,812 ::::: .:~:::::::::} 154,520 
.... do...................................... 3 0 .............. ................ 10,242 
.... do .. .. .. . . . .. . . .. . . .. .. . . . . .. .. .. .. .. .. . 8 0 55, 896 .. • .. • .. .. • • .. . . 28, 317 
.... do .. .. . . . .. . . . ..• . • .. .. . . . .. .. .. . .. .. . .. 8 0 64, 934 . .. .. .. .. • .. • .. • 130, 000 
.... do ............. ~........................ 4 6 6,100 ........ •. ...... 11,548 
.... do...................................... 5 0 7,9J6 ................ 11,000 
.... do...................................... 5 0 21, ooo ................ 29,273 
.... do...................................... 9 0 24,652 .•.•••. ......... 26,566 
.... do . . . . . . . . • . . . . • • • • .. . . . . . . . . . . . .. . . . . .. 4 10 6, 942 . • • • • • .. • • • • . • .. 10, 022 
.... do...................................... 4 6 5,657 ................ 7,516 
.... do...................................... 4 6 20,973 ................ 25,110 

·iii't~~i~~;;~::: ::::::::::::::::::::::::::::: .... · · 6 ... i; 10~: ~~g ......... 29; ooa · 16~: ~~g 
Semi-bituminous........................... . .. .. . .... .. 37,405 .. .. .. . .. .... .. . 42,732 
Anthracite...................... .......... .... . ....... 19,628 ................ 36,000 

.Lig~ite::::: ::::::::::::::::::::::::::::::: ...... 5··· o· -~- ... --~~: ~~~. :::: :::::::::::~ 8~: ~~~ 

... . do • • .. .. . . . . . .. . • . • . .. . . . . . . . • • • • • • .. • • . 3 6 S .. .. • • .. .. .. • • • . 42, 710 

.... do ........ ... ..... . . ... . . . .. ...... .... . . 5 6 18,840 .. • • ... ... ...... 31,288 

.... do . .. • • • . . • .. . • • .. • . .. . • .. . . ............ 10 0 3, 187 . .... • . . . . . .. . . . 9, 120 

.... do . .. .. • .. .. . .. . .. .. .. • .. • .. . • .. • • .... .. .. .. . .. . . .. 1, 610 . .. .. .. .. .. .. • .. 7, 993 

.... do...................................... 8 0 50,000 ................ 47,017 

.... do...................................... 8 o 3,000 ................ 500 

-~~d~~i-t~~-i~l-~~~::::::::::::::::::::::::::: ~g g 23,823 :::::::::::::::: } 23,421 
Bituminous ........... .... ................ 3 6 14,000 ...... .......... 14,000 
.... do .. .. . • . . . • • .. • • • • . • • • • .. . • .. . • • • .. . . .. 7 0 2, 256 ............................. . 
. .. . do . .. .. . . . .. . . .. .. • . .. .. .. .. . ..... . .. . .. . .. . .. . .. .. . 1, 910 . .. ............. 2, 880 
..•. do................................................................ ................ 6,900 
.. • • • • . .. .. . .. .. .. . . .. .. .. .. .. .. . . .. .. .. • . .. . . .. .. .. . . . . . 11, 000 .. .. . • .. .. .. .. .. 16, 000 

:~;~rt;::::::::: :::::::::::::::::::::::::::: :::::: ~::: ~: ... _ .... ~~-~~~- :::::::::::::::: } 12, 000 

1, 368,338 140,162 

1, 000 
3, 500 

20,000 
10,000 

1, 791,735 
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:pAKOTA. (a) 

Total production in 1887, 21,470 short tons; spot value, $32,205. 
The production of coal in Dakota in 1887 shows a material decrease 

from the production in 1886, due to the decrease of mining operations 
at Sims by the Northern Pacific Coal Company. The coal beds wher
ever opened so far appear to be an inferior lignite, which will not stand 
transportation. The dry coal contains from 4 to 8 per cent. of water, 
impairing its value greatly. Analyses made from samples taken by 
Mr. George H. Eldridge were published in the volume of the l\1ineral 
Resources for 1886. From these a fair idea of the general character 
and composition of the Dakota coals can be obtained . 

. Mr. C. W. Thompson, wbo is the largest operator in the territory, re .. 
ports the following analysis of the coal from his mine at Sims: 

Analysis of coc;,l jrorn Sirns, Dakota. 

Per cent. 

Water...................................................................... 12.01 
Volatile matter .................... -... . . . . . . . . . . . . .. . . . • . .. . . . . . . . . . .. . . . . 27. 54 
Fixed carbon.............................................................. 58.05 
Ash........................................................................ 2.40 

Total...... .. . . . . . . . . .. . . . . . . . . • • . . . . . . .. . .. . . . . . . . . . . . . . . . . . . . . . . . . . . 100. 00 

As will be seen from a comparison of this analysis with others the 
coal is far better than any examined by Mr. Eldridge. 

Much coal is mined in small quantitie~ by farmers and ranchmen of 
which it is impossible to obtain any statistics, only an approximate es
timate being possible. 

The production of the Territory in 1887 was: 

Coal prod-uction in Dakota in 1887. 

Northern Pacific Coal Company, at Sims .................................. . 

% n~p~i~~r~~ll fo\~i~~:::::::::::::::::::::: :::::::::::::::::::::::::::: 
Total ................................................................ .. 

Short tons. 

8, 470 
10,000 
3, 000 

21,470 

Tbe value of the product at the mines was not more than $1.50 per ton, 
making the total value of the Territory's production in 1887 $32,205. 
The bed worked at Sims by Mr. Thompson is 7 feet in thickness. Coal 
has been recently reported as occurring in the Black Hills, 1.0 miles 
southwest of Hot Springs. This deposit covers about 12 square miles, 
and contains coal of a bituminous character, associated with thin seams 
of a harder coal, which is very black and bright, and breaks with a 
cubical fracture. No developements of these coals have been made. 

a Reported by Mr. F. F. Chisolm~ 
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GEORGIA. 

Total production in 1887, 313,715 short tons ; spot value, $4 70,573. 
The coal field of Georgia occupies about 200 square miles in the ex~ 

treme northwestern corner of the State, -it being the smallest portion of 
the Appalachian coal field which is contained in any one State. 

There is only one producing company, the Dade Uoal Company. There 
are, however, several small country banks whose production is very 
small and is not reported. The Dade coa' bed in which the mines are 
worked is considered by Mr. A. P. Buck, general manager of the com
pany, to lie below the Pottsville Conglomerate (Millstone Grit) No. XII. 
It varies in thickness from 1 foot 6 inches to 14 feet, with an average 
workable thickness of about 4 feet. The character of the coal is semi
bituminous, and it makes a fair coke, although rather high in ash. 

The Dade mines are located at Cole City, in Dade county. During 
1887 these mines produced 40,537 tons of lump coal and 158,483 tons 
for coke, which was manufactured from the nut and slack. This esti
mate does not include the colliery consumption, of which no record is 
kept by the company. The lump coal is shipped principally to the 
Western and Atlantic Railroad, while the coke is consumed in the com
pany's furnaces. The coal commands a price of $1.50 per ton on the 
cars. The company employs about 500 men in and about the mines 
and 130 more at the coke ovens. Mining is paid at the rate of 30 to 35 
cents per "corve," the corve containing 16 bushels of 80 pounds each. 
The cost of mining the coal and putting it on the cars for shipment is 
estimated at 3.64 cents per bushel of 80 pounds. 

IDAHO. 

Total production in 1887, 500 short tons ; spot value, $2,000. 
The existence of bituminous coal and lignite, in deposits of consider

able extent, has been reported at a number of localities in·the Territory. 
Some of these localities are mentioned in Mineral Resources, 1886. The 
developments of the coal areas have thus far been confined to pros- · 
pecting and locating claims. No coal has yet been produced, except for 
local consumption. In speaking of these developments, Hou. E. J. Cur
tis, secretar,y of the Territory, says: ''Since February, 1888, the execu
tive department of Idaho has sent circulars to every part of the Terri
tory where coal bas been reported to exist, requesting information in 
regard to it. We have only thus far been successful in getting reports 
of supposed discoveries of coal in workable quantities, but as yet we 
hav.e not been able to obtain any data whatever of coal production. 
The miners and locators of many of these coal claims are still at work 
making explorations and carrying forward developments with the hope 
and expectation of finding coal beds. We are therefore compelled to 
report that there is at present uo commercial production of coal in 
Idaho." The entire amount of coal mined by these prospectors through· 
put the year would probably not e4ceed 500 tons. 
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IL):.I NO IS. (a) 

Total production in 1887 ,(b) 10,278,890 short tons; spot value, 
. $11,152,596. 

The Illinois coal field occupies the greater portion of the central coal 
field of the United States, the smaller portions constituting the Indiana 
field and the western Kentucky field. 

The productive coal area of the State, according to the late Prof. A. 
H. Worthen, State geologist, covers about 37,000 square miles, although 
the actual extent of the area has been questioned, since no general sur
vey has been made with sufficient accuracy to permit of a reliable state
ment. Dr. Theo. B. Comstock, in a recent article on the fossil fuels of 
Illinois, says : "It is generally conceded that the actual area underlaid 
by coal which can be mined at a profit will all be included within the 
range of 10,000 to 25,000 square miles." 

The number of counties which produced coal during 1887 was 49, out 
of a total in the State of 102. There are 52 counties in aU from which 
the production of coal has been reported at some time and in greater 
or less quantities, but three of them did not contribute to the output of 
the State during t.he year. These are Edgar, Jasper, and Calhoun coun
ties. Edgar county has only one mine, located at Illiana, on the Indi
ana State line, and this has not been in operation during the year, though 
there is still an abundance of mineral in sight. The coal and co·Ke plant 
at Thomas's landing, on the Mississippi river, in Calhoun county, has 
been idle for a number of years, and is apparently abandoned. Jasper 
county also fails this year to contribute its small quota of coal, owing 
to the suspension of its one unimportant mine. 

According to the reports of the State mine inspectors, the most pro
lific, accessible, and easily worked seam of coal in the State is found in 
the Belleville district, in the four or five counties east of the Mississippi 
river, at Saint 'Louis. The seam is from 6 to 8 feet in thickness, and 
lies usually 100 feet under cover; seldom less than 50, and rarely more 
than 250 feet. 

A summary of the statistics of the Illinois field for 1887 and a com
parison with those for 1885 and 1886 respectively, is shown in the fol
lowing table : 

a Compiled principally from reports made by Col. J. S. Lord, secretary of the State 
Bureau of Labor Statistics; notes were also furnished by mine inspectors and by Mr. 
H. A. Bischoff. 

b Commercial coal, not including nut and slack; latter sizes have not been reported 
for the individual mines. Colonel Lord estimates that if the nut and slack coal were 
included, the total output of the mines would be about 1310001000 short tons. 
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Statistics of the Illinois coal ftelil. 

1885. 1886. 1887. 

Counties producing coaL .•.•••..••.. 50 50 49 
Mines and openings of all kinds ..... 778 789 817 
Employes of all kinds .•.............. 25,446 25,846 26,804 
Mining machines employed ......... ~ ........ -..................... 235 . .......... .................... 
Tons of coal mined .................. 9, 791, 874 9, 246,435 10,278,890 
Aggregate value of the same at the 

mines ........•................••.. $11, 456, 493 $10, 263, 543 $11, ] 52, 596 
Average value per ton at the mines .. $1.17 $1.11 $1.085 
Average number of days of active 

operation .... . .................... 225 206 213.2 
A vemge price paid per ton for mining $0.725 $0.616 $0.727 
Ke~s of powder used ...........•.•.. 140,382 127, 099 152,627 
Mu es employed underground ....... .......................... 1, 344 1, 474 
Men killed .....................•.... 39 52 41 
Men injured so as to lose time ....... 176 169 180 
Tons mined for each life lost ........ 251,073 177,816 244,735 
Employes for eaeh life lost .......•.. 65Z 497 409 

The whole number of coal mines and openings of all kinds is some
what larger this year than heretofore, though the numerical increase is 
largely in mines of trifling importance. The summary shows a total of 
817 places at which coal is produced, but of these 9 are so-called "strip
plings" and 7 are mines at which, for various reasons, no coal has been 

. mjned during the year. Omitting these, there remain 801 from which a 
definite product has been reported. Of these, 64 have produced 50,000 
tons or more during the year, 139 have produced from 10,000 to 50,000 
tons, 278 from 1,000 to 10,000 tons, and 320 less than 1,000 tons. 

The following table exhibits a classification of the mines of the State 
upon the above basis_ for the past five years: 

Classification of the coal mines .Jf Illinois: 

Mines producing-

Years. I j Total. Less 1,000 to 10,000 to Over 

tons. tons. tons. tons. 
than 1,000 10,000 I 50,000 50,000 

1-------------1----------------
1883 •••• •• •••••• .••• •• .•••••. •• . • • • . 209 233 135 62 639 l 

1884 •••••••••••• ..•. ....... ... .... . . 2621 273 146 60 741 
1885 • • • .. • • • • • .. . • • . • • • .. • • • • • . • • • • . 286 290 139 63 778 
1886 •••••• •••• •• . • •• . . • ........ .. . . . 31ii 280 136 57 789 
1687 • • • • • • • • • . . • • . . • • • • • . • • . . . . • • • . . 320 278 139 64 801 

This division is made not upon the capacity but the actual output of 
the mines as reported for the several years, and it follows that a plant 
of larger capacity may appear in a lower class than it should if it has 
not for any reason been worked approximately to its capacity. In gen
eral, however, these arbitrary divisions upon the basis of output afford 
a very good indication of the relative importance of the whole number 
of mines. 

It is of course noticeable that the first class, consisting of those whose 
product has been 50,000 tons or more, make a very small proportion of · 
the whole number. An examination, however, of the actual business of 

9164 MIN--15 
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the 64 mines reported in this class for 1887 shows that their aggre ... 
gate product was more than half the whole, or 5,949,894 tons, which 
gives an average of 160,608 tons to each. Similarly, it is found that the 
130 mines of the second class, producing from 10,000 to 50,000 tons in 
the year, show a total output of 3,270,681 tons. Thus the two classes, 
numbering 203 mines, produce an aggregate of 9,220,575 tons; or, in 
round numbers, one-fourth of the whole number of mines delivers 90 
per cent. of the entire product of coal. 

The largest output of any one mine for the year is that of the Chicago, 
Milwaukee and Saint Paul shaft No.2, at Braceville, which raised 27 4, 711 
tons. The No. 1 shaft of the Chicago, Wilmington and Vermilion Coal 
Company, at Streator, is next in rank, with an output of 241,508 tons, 
and this is followed by the Saint Louis Ore and Steel Company's mine 
at Murphysborough, which shows a total of 215,690 tons. 

The relative magnitude of the business of the great coal companies 
is as follows: The Consolidated Coal Company of Saint Louis, which 
owns and controls 71 mines in Illinois, reports as the product of 54 of 
them 2,008,341 tons. This, however, does not represent a full year's 
operations in point of time, as the organization of the company was not 
completed until September, and 17 of their acquired mines were not 
operated at all. So that the above output may be regarded as the work 
of three-fourths of their mines for ten months of the year. 

The Chicago, Wilmington and Vermilion Coal Company has 4 mines 
at Braid wood and 3 at Streator, and reports as the product of these 
seven establishments a total of 851,308 tons. 

The Spring Valley Coal Company, near La Salle, has had 3 mines in 
operation during the year, with a total output of 351,985 tons. Another 
mine will shortly be opened by this company, and still others as rapidly 
as the work can be advanced. Among the smaller companies may be 
mentioned the Wilmington Star Coal Company, with 2 mines and an 
output of 115,645 tons; the La Salle County Carbon Coal Company, with 
2 mines, producing 107,250 tons; the Sangamon Coal Company, Spring
field, 3 mines, producing 140,182 tons; the Grape Creek Coal Company, 
4 mines, producing 82,320 tons; and the Coal Valley Coal Company, 
Rock Island, with 2 mines, and a product of 73,469 tons, though this is 
practically the output of only one of them. 

Mr. Taylor Williams, a large individual owner, has had 5 mines in 
operation during the year, whose product has been as follows: At Clark 
City, 87,000 tons; Gardner, 43,000 tons; Saint David, 24,039 tons; 
Rapids City, 36,199 tons; Clev-eland, 9,968 tons; the total being 200,206 
tons. 

There are, of course, new mines being opened each year and mines 
being exhausted or, for other reasons, abandoned. An enumeration of 
these show that numerically they have nearly offset each other, the 
whole number of new mines for the year being 607 and the number of 
mines closed being 54. 
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The mines of the State are divided into five inspection districts. The 
detailed statistics for the mines in these districts have been reported by 
the inspectors as follows: First district, Alexander Ronald; second dis
trict, Thomas Hudson; third district, James Freer; fourth district, Wal
ton Rutledge; fifth district, Robert Winning. 

Statistics of Illinois coal inspector's districts for 1887. 

Counties. 

Average price 
paid per ton for 
mining. 

1--------1--- --- --- ------ ----------------

FIRST DISTRICT. 

Grundy ..••••...• 
Kankakee ... -···- .. 
La Salle ......•••.. 
Livingston .•....•. 
Will ...••••........ 

21 1, 799 2, 093 452 
2 220 220 62 

27 1, 577 2, 221 809 
13 827 1, 024 227 
5 660 711 96 

148 $0. 9523 $0. 9564 
173 • 95 • 95 
180 • 8447 • 8489 
181 • 797 . 797 
164 • 95 . 95 

792, 954 $1. 347 
97,000 1. 35 

1, 125, 235 L 324 
387,600 L 24 
284, 040 1. 293 

Total........ . . 68 5,083 6,269 1,646 .•.....•... . .. ---- - ---- (a)2,686,829 -------
Average .•......•................. ---- .. 169 • 8893 • 8922 .....•••... __ . 1. 316 

----------- ·--------=======-== ---
SECOND DISTRICT. 

Bureau .••..•...•.. 22 692 1, 008 199 196 . 901 . 901 429,680 1.40 
Hancock .•••••.... 6 10 33 6 157 1. 021 1. 069 6, 208 1. 653 
Henry ..•••••...... 27 (b)174 (c)396 57 170 . 817 • 87 117,533 1. 506 
Knox .............. 39 10l 263 42 151 . 91 . 809 64,234 1. 298 
Marshall .•••••... . 20 138 194 31 125 . 898 • 898 73,928 1. 485 
McDonough ....... 63 350 532 37 125 1. 096 1. 33 110, 103 1. 637 
Mercer---- ........ 21 233 413 204 152 . 86~ . 914 127, 608 1.68 
Rook Island ....... 24 163 29G 65 167 . 831 . 854 85,282 1. 723 
Schuyler ....••... 7 39 71 11 140 • 722 . 714 22,686 1.11 
Stark ..••••.....••. 23 34 104 13 141 . 803 . 80 17,865 1. 446 
Warren ...... . .. . . 23 21 88 7 132 1.166 1.166 13, 810 1. 84 

::~. ~·~·55f'~"'l·"'. 
----------------

Total .......... (d) I, 069, 027 
Average ...... 150 . 904 . 938 .. ........................ 1. 496 

= ·== =::::=::=- ====== =-============ 
TIIIRD DISTRICT. I 

Cass .•.••........ . 4 8 14 2 166 • 95 .95 2,325 1. 399 
Fulton ............ 73 477 819 134 166 . 6907 . 733 337, 215 1. 069 

ltc~~~::::::::::: 3 160 235 71 260 . 621 . 621 159, 000 1.143 
2 200 336 94 233 . 70 . 815 141,700 1. 235 

Menarcl ....... . ... 10 125 284 56 221 . 598 .608 155, 621 . 967 
Peoria ............. 87 545 990 164 16! . 6935 .6965 4gi: ~~~ I ~: ~~~ Tazewell .......... 10 87 132 21 177 . 68 .68 
Vermilion ......•. . 45 571 891 257 182 . 6225 . 6540 359,119 1. 125 
Woodford ........ 2 215 290 113 270 -85 • 85 122, 445 1. 268 

--------- -- - -- -----------
TotaL ..... . .. . 236 2,388 3,991 912 .••••• ---- -- ------------ (e)1,781,395 ---- .. 
Average ..... _ .. .. . . . .. .. . . . .. . .. . .. . . .. 204 . 6752 . 6942 _ ..•.••. _. ___ . 1. 095 

FOURTH DISTRICT. 

Bond--·--·-------- 2 40 58 16 250 .50 .55 36,076 1. 00 
Calhoun (j) ..•.. __ _ 1 ------ ------ -----· --------· --------- -------------- -------
Christian ..••••. __ . 
Coles ..•..•....... . 

1 (g)85 (g)130 
1 75 100 

36 
24 

293 
260 

(h) 
• 75 

(f) 
• 75 

149,973 . 83 
34, 612 1. 50 

Edgar(/) . ........ . 
Greene ...•••.•.•.. 

1 
9 
1 
5 
3 

36 55 10 178 • 75 • 75 12,578 1. 50 
Jasper (j) ........ . 
Jersey. __ ----· ___ _ 
Macon -----· ...... 

10 
169 --~~r :::~i: --~~r --i:-~~~- --i:-~g~--~------~~~:~~r T~~~-

a 274,953 tons not included in avera~i~ prices fur mining. 
b 40 working with machines not inc tuned in this average. 
c 30 working with machines not included in this average. 
d 54,550 tons not included in averaging prices for minillg. 
e 360 tons not included in averaging prices for mining. 
"'Mines not operated. 
g Not includ('d in averaging prices for mining. 
It Paid by the day. 
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Statistics of Illinois coal inspectm·'s distt·icts for 1887-Continued. 

Counties. 

Average price 
per ton paid 
for mining. 

1- ------------ --- - --------11-----1----
FOURTH DISTRICT 

-continued. 
Macoupin . . . . . . . . . 22 994 1, 277 328 243 • 5094 • 5094 926, 588 • 809 
Madison. . . . . . . . . . . 29 426 632 175 212 • 554 • 587 521, 705 • 802 
Mont.gomery . • • • • . 1 13 22 8 190 • 75 • 75 10, 220 1. 35 
Morgan . . . . . . . . .. . 4 25 , 20 10 148 • 687 • 70 6, 669 1. 452 
Sanl!amon .. . .. .. . . 16

1 

722

1

1, 222 - 376 232 . 581 . 58 730, 391 • 9217 
Scott . . . • . . .. .. . . .. 5 31 45 7 240 1. 125 1.125 9, 802 1. 60 
Shelby . .. .. .. . .. .. 10 21 45 6 167 2. oo 2. 00 8, 810 2. 50 

TotaL. .... .... -----;:u-2,647 -3,877 i,Os7 ~~~==~-~---;,568,?JH c=: 
Average . .. ................ .. .. ... . ..... 222 (a). 5707 . 5785 ............... 8873 

===-==-== ======= ===-= ==== -== ===== ===== 
FIFTH DISTRICT. 

Clinton .......... .. 
Jackson ...... . ... . 
Marion .......... .. 
Perry ............ . 
Randolph ..... . . .. 
Saline ........... } 
Gallatin ........ . 
Johnson ....... .. 

2 
10 
5 

13 
10 

6 

75 
411 
160 
452 
139 

79 

75 
500 
252 
571 
184 

202 

12 
66 
95 

191 
47 

40 

144 
188 
206 
227 
211 

214 

.50 

. 567 

. 551 

. 522 

.452 

.627 

.50 

.57 

. 551 

.595 

.525 

• 627 

55,238 
375,718 

98,915 
319,552 
74,263 

78,955 

• 75 
• 8927 
.8859 
.8777 
• 7812 

• 95 

Saint Clair . • . . . . . . 63 1, 512 1, 610 838 180 • 4922 • 4922 1, 018, 149 • 76S1 
Washington....... 3 49 78 24 208 • 545 . 545 I 40, 220 • 9995 
Williamson .. .. .. . 6 116 153 4 152 . 387 . 50 112, 338 • 8237 

TotaL. ........ 118 2,993 ~-3,625 1,317 ~=~===Cb)2,173,348 ~ 
Average .. .. .. . .. . .. .. .. .. . .. .. . .. .. .. .. 192 • 5183 • 5452 . .. .. .. .. • .. .. • 8248 

a 631,411 tons not included in averaging prices paid for mining. 
b 937,997 tons not included in averaging prices paid for mining. 

The relative output of the several districts and the aggregate for the 
State for a term of years is shown in the following table: 

Coal product by distt·ict8 in Illinois. 

Years. First dis- Second dis- Third dis- Fourth dis· ]'ifth dis- Total. trict. trict. trict. trict. trict. 

Short tons. Short tons. Short tons. Short tons. Short tons. Short tons. 
1870 ......... ~ . ---........ .. ... .. ..................... . ...... ... ............ . ...................... ....................... 2, 624,163 
1880 ......... 1, 631,440 696,046 1, 185, 189 1, 022,718 1, 579,984 6,115,377 
1882 ......... 2, 540,532 710,526 1, 350,020 2, 075, ~44 2,412,321 9, 088,643 
1883 ......... 2, 495,072 831,522 1, 585,108 3, 128,368 1, 990,921 10,030,991 
188<.. ....... 1 2, 507,370 728,341 1, 932,881 2,804,183 2,128, 230 10,101,005 
1885 ......... ... ,.'"I 723,077 1, 811,4051 2,615, 992 2,122, 003 9, 791,874 
1886 ......... 2,326, 742 704,723 1, 518,445 2, 749,813 1, 946,712 9, 246,435 
1887 . ······- · 2, 686,829 1, 069,027 1, 781,395 2,568, 291 2,173,348 10,278,890 

The total production for 1887 shows a marked increase over the out
put of any recent year, it was in facta larger total by 177,885 tons than 
the State has ever before produced in one year. In both the years 1883 
and 1884 the total exceeded ten millions of tons, but in the following 
year, 1885, the output declined to 9,791,874tons, and in 1886 to9,246,435 
tons. The increase over last year is consequently somewhat more than 
a million tons. It is made up in the following districts: In the first 
district, including the Streator, La Salle, and Braidwood fields, there 
has been a gain of 360,087 tons; in the second district a gain of 364,304 
tons, chiefly arisin~ from the further development of the Spring Valley 
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fields; in the third district, embracing Peoria, Fulton, Vermilion, and 
intermediaLe counties, the gain has been 262,950 tons, and in the fifth 
district, which takes in Saint Clair and the southern fields, the increase 
has been 226,636 tons. But in the fourth district, including among 
others the great coal counties of Sangamon, Macoupin, and Madison, 
there has been a decline in output of 181,522 tons. This has occurred 
principallyinMacoupin county, where ten of the mines recently acquired 
by the Consolidated Coal Company show a falling off of 165,017 tons 
as compared with their output for the preceding year. For the last 
four years the fourth district has stood at the head of the list in its 
coal product, though its tonnage has been declining each year since 
1883, when it had attained a maximum of3,128,368 tons. Now it yields 
the first place to the first district, which shows the largest output it 
has ever had. There is, moreover, every probability that this suprem
acy will be maintained in the future, as the new branch of the Chicago, 
Burlington and Quincy railroad, already referred to, as being constructed 
across this prolific territory, affords a new and direct outlet to the 
Northwest; it is already stimulating new coal companies, and will 
doubtless continue to do so. This will especially add to the magnitude 
of the industry in La Salle county. 

There is naturally a greater variance between counties as to the rich
ness of their coal deposits, and the extent to which they are developed, 
than between districts. Three counties have alternately enjoyed the 
distinction of being the greatest producers of coal; these are La Salle, 
Saint Clair, and Macoupin. For a period of six years the aggregate of 
coal raised in each of these counties bas not varied greatly from a mil
lion tons. In 1882 La Salle county was foremost with an output of 
1,169,030 tons; in 1883 and 1884 Macoupin county produced the most, 
the totals being 1,233,200and 1,164,509 tons, respectively; in 1885 Saint 
Clair county took the lead with a total of 1,202,549 tons; in 1886 
1\iacoupin county again acquired the ascendency with 1,085,539 tons, 
and this year La Salle county bas the precedence with 1,125,235 tons. 

The six counties which rank next to these are Grundy, with 792,954 
tons; Sangamon, with 730,391; Madison, with 521,705; Peoria, with 
452,123; Jackson, with 375,718, and Vermilion, with 359,119. 

The average number of men employed may be arrived at by an exam
ination of the reported numbers for summer and winter for four years; 

Total nurnbm· of employe.~ in the Illinois ('Oal mines. 

Miners. 
Years. Other em-

Sumruor.l Wint". ploy••· 

1884 .••••••••••••••••••••••••.••••••.•••••..••.••• -.~~-~----;610 ~~ 
1885 . . . • • • . •• • •• . ••• • • • • • . • . . • • • • •• • • •• ••• • • • ••• • .. .14, 194 i 20, 273 5, 174 
1886 . . • . . •• • • • • • • . • • • . . • • • • • • . • • •. • . • • . •••• •• .•••.. 14, 129 20, 973 4, 873 
1887 .•••••.••••••••••• · •••• - .•••• - . . . • • • • • • • . • . • • . • . 15, 066 21, 158 5, 646 

TotaL ....................................... --57, 350j-Sa:Oi4 -20, 658 
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The average deducible from these :figures is 22,710 for both miners 
and other employes. 

In 1886 the number of miners employed in summer was 14,129, in 
winter, 20,973, and of other employes, 4,873, making a total in the win
ter, or busy season, usually conceded to be about eight months in the 
year, of 25,846; and the year before that the total was about the same; 
this year we have for the summer 15,066 miners, for the winter, 21,158, 
and of others, 5,646, making a maximum number of 26,804. In this 
summary the men engaged in operating machines are reported as miners, 
though many of them are not and never have been practical miners, 
capable of cutting, drilling, blasting, and timbering with the ordinary 
implements of the craft. 

In mining, perhaps more than any other industry, there is a tendency 
to congregate a surplus of men about every establishment. This is im
portant to the proprietor because coal can not be mined and stored 
profitably in anticipation of future demands, but must be produced 
daily in quantities to supply the current need. It thus happens that 
there are frequent emergencies requiring the services of many more 
men than can be employed continually, and while it is well that the op
erator should be able to command men for such occasions, it is not well 
for the miners, who must remain more or less idle for long intervals in 
the dull season. An illustration of what a given number of miners can 
accomplish when kept continuously and regularly at work is found at 
the mine of the Matthiessen and Hegeler Zinc Works, at La Salle. This 
establishment consumes the entire product of its mine in the manufact
ure of zinc; and the quantity required is substantially uniform for 
every working day in the year. Under these conditions 46 miners de
liver from a 5-foot seam an average of 240 tons a day, or 74,310 tons 
in a year of 310 working days, which gives an average of 1,615 tons a 
year to each man. At 55 cents a ton this gives to each an average an
nual income of $888.25, or $74 a month. 

On the other hand an average of 1, 713 miners is reported from 12 other 
mines in La Salle county, working from 3 to 5 feet of coal by hand, 
whose aggregate product is 893,078 tons, or 521 tons to the man, 
which at 84 cents a ton gives them an average of $437.64 per annum. 
This also shows how the smaller sum per ton may be the better pay. 
The coal at the zinc works is not screened, and the gross weight of the 
contents of each pit car is credited to the miner, while at the other 
mines, with one exception, the coal is screened first and weighed after
ward. This of itself would not, however, make the whole difference 
between 55 cents and 84 cents a ton to the miner. At a neighboring 
mine 77~ cents a ton is paid for coal from a 3-foot seam weighed before 
screening, indicating that the gain from that source is equivalent to 
12.Z cents a ton. But the grea~. ad vantage enjoyed by a miner at the 
works of Matthiessen and Heg·eler consists in the regularity of the 
work, and if this firm was disposed to take the utmost ad vantage of 
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its situation it could donbtles fill the mine with men at 45 cents a ton, 
while others offering less regular work were paying 90 cents. 

In ten large hand-mines in Grundy county, 1,919 men on an average 
produce 776,762 tons, or an average of 405 tons each, for which they 
receive 95 cents a ton, or $384.7 5 each per annum. This is for work in a 
3-foot seam. In Sangamon county an average of 1,055 men working 
.in a 5-foot seam mine 730,391 tons, or 692 per man, which at 55 cents 
:a ton would give the miner an average of $380.60. In Saint Clair county 
~the reported number of men compared with the tons mined shows a 
~product of about 600 tons to the man, at 50 cents a ton. At Spring 
·valley 633 men mine 351,985 tons, or 556 to each in a 3-foot seam, and 
:at 90 cents a ton, making average earnings of $500 . 

.These cases are given not so much for the purpose of showing the 
3verage earnings at different places, for the enumeration of employes 
is not accurate enough for predicating anything more than a generali
zation, but more especially to emphasize the paramount importance to 
the miner of steady work. It appears that with full opportunities a 
miner can make 1,600 tons of coal per annum in a 5-foot seam, work
ing pillar-and-room by hand, while with such opportunities as they can 
get in ordinary shipping mines, dependent upon a fluctuating market, 
they average at most 600 or 700 tons per annum. In other words the 
number of men actually engaged in and dependent upon the industry 
is about twice as great as the number really required to produce the 
present output if they could work all the time. 

Working time.-This leads to the subject of average working time for 
the year as derived from the reports of the number of days in active 

. operations at each mine. In the subsequent table of summaries, a level 
:average of days worked by each of the mines, of all sizes, is given as 
.183.8 days in the year. But, as already shown, much the larger number 
·of mines are of comparatively trifling capacity, and their operations 
:are confined to the winter months. In order, therefore, to arrive at the 
:average working time of those mines which are operated both sum
: mer and winter, a division is made upon the class known as shipping 
:mines. We thus obtain a list of 292 mines, the whole number being 
'297, and these we find have in fact given employment to 23,146 men, or 
:86 per cent. of the whole, and have brought to the surface 9,655,811 
tons of coal, or 94 per cent. of the entire product. Applying the cal
~culation to these, as truly representing the industry as a permanent and 
•continuous business, we find that these mines have been in active oper
-ation during the year an aggregate of 62,248 days, from which we de
duce the average of 213.2 days as the average working time of each, 
:and 68.7 per cent. as the proportion of full time which has been de
voted to the active prosecution of this busines~:;. The average working 
·time similarly computed for last year was 206 days. Carried somewhat 
further these figures indicate an average daily product of 4,629 tons, 
:and an annual product per miner of 523 tons. 

/ 
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The average value of this staple product at the mines, for the State at 
large and for the year, is found to have been $1.085 per ton. Tbe basis 
for this deduction is the average value given by each proprietor for his 
coal on track at the mine. Being an average it does not purport to in
tlicate exact prices received, which in some localities vary very widely, 
as between contracts for large amounts, and the prices charged to pri
vate consumers. But for purposes of comparison and general deduction 
the average reported from year to year affords a relatively true index 
of real values. The average for the State as deduced for the year past. 
is somewhat less than the preceding year, or for any other year. Com
putations for this average for a series of years gives the following tab· 
ular statement: 

.Avemge value of coal per short ton at the mines in Illinois since 1882. 

Districts. 1882. 1883. 1884. 1885. 1886. 1887. 
Percentage 

decline 
since 1882. 

-------------

First ..••...•••••••.••.•••••..... 
Second ....•.••.•••..••••........ 
Third ....•...•....••••.......... 
Fourth ..•......••.••••.•..•.•... 
Fifth ........................... . 

The State ............... .. 

$1.75 
1.87 
1.43 
1. 33 
1. 31 

--
1. 51 

$1.59 
1. 97 
1. 45 
1. 32 
1. 26 

--
1. 48 

$1.49 $1.41 
1. 79 1. 71 
1. 31 1. 25 
1. 09 . 985 

. 961 . 894 
----

1. 26 1.17 

Per cent. 
$1.321 $1.316 24.8 
1. 57 1. 497 19.9 
1.161 1. 095 23.4 
.969 .887 33.3 
.862 .823 37.2 

--------
1.11 1. 085 28.0 

The somewhat remarkable fact is here developed that the operators 
of mines are now receiving from one-quarter to one-third less for 
their product than they were in 1882, the decline by_ districts being 
from 20 to 37 per cent. with an average of 28 per cent. for the whole 
State. This decline has moreover been continuous during the term, 
each year showing a smaller average than its predecessor, though the 
variation this year is slighter than in former years. This, and the fur. 
ther fact that there has been during the year a slight improvement in 
the prices paid to operative miners, indicates that the limit of depres
sion must have been reached. The following is the record of average 
prices paid for hand-mining in this State for a period of five years: 

.Average prices paid for rnining in each district in Illinois fm· the years 1883 to 1887 in
clusive. 

1883. 1884. 1885. 1886. 
'<ll 

1887. <ll~ 
'O<I:l 

------- - - - - - ---- <Ill=! 
Districts. ~ 

bll.,.... 
~ 

~ 
~ 

~ 
...; 

~ ~ ~ ~ ~<ll~ <ll <ll <ll <ll <ll 
s ~ 8 <ll s <ll s <ll s ~ ~ ~ 1:; <lll=ld 
s 1=:1 8 8 .s s 8 1=1 Q.,.... cD 

= ~ = ~ = !::: = ~ = ~ 
t'Q p., 

00 00 00 00 00 Poe 
-------------- --

Gent!!. I Gents. Gents. Gents. Gents. Gents. Gents. Gents. Gents. Cents. 
First .............. M4 ~4 ~4 ~2 ~5 ~8 80.3 88.8 88.03 89.22 3. 
Second ............ 05. 4 90. 8 95. 0 103. 0 90. 7 95. 8 89.3 94. 4 "·'" I ..... 6. 
Third ............. 80. 3 91. 1 81. 4 flO. 3

1

78. 5 82. 9 69.9 74.5 67.52 69.42 21.5 
Fourth ............ ~s n6 ~5 n4 ~s ~1 55.6 58.2 57.07 57.85 19. 

I 
Fifth .......••..... ~6 ~5 ~0 ~0 ~9 ~8 43.8 53.3 51.83 54.52 13. 

I 
-~---------7o:S2T72:12 The State ... ~9 ~4 n6 ~21•1 ~a 59.5 71.7 6.4: 

The year •••. 80. 2 78. 3 72. 5 67.6 72.7 
~ 
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As shown in a fbrmer t~ble the average value of coal at the mines for 
the State at large has declined somewhat during the year, though but 
slightly, and has declined continuously for six years, the total decline 
amounting to 28 per cent. The following table shows the relative move
ments of the prices of coal and the prices of mining for a period of five 
years: 

A.ve1·age-Palue11 of coal and average prices for mining for jive years in jive dist1·icts and for 
the State as a whole. 

Districts. 

1----~-1---1-------------------- ---

First $1. 59$0. 917 $1. 40 $0. 906$1.41 $0.867$1.32 $0. 859$1. 316$0. 891 17 3 
Second • . . . . . . . . 1. 97 . 983 1. 79 1. 00 1. 71 . 941 1. 57 . 927 1. 497 . 927 24 6 
Third........... 1. 45 • 875 1. 31 • 873 1. 25 • 814 1. 16 • 729 1. 095 • 688 25 21. 5 
Fourth .. .. .. • • . 1. 32 • 71 1. 09 • 694 • 985 • 62 • 969 • 573 . 887 . 576 33 19 
Fifth . .. .. .. . • .. 1. 26 • 619 • 961 • 60 . 894 . 511 • 862 • 501 • 823 • 537 35 13 
'Ihe State....... 1. 48 • 802 1. 26 • 783 1.17 . 725 1. 11 • 676 1. 085 • 727 26. 5 9. 4 

---------1--·'---1,--'--- ----

coal. t? price 54 per cent. 61 per cent. 62 per cent. 61 per cent. 66 per cent. Ratio ofvalue of ~ I I 
ofmmmg. I 

- This shows an average decline in the selling price of coal, or in its re. 
ported value on track at the mines, of 26.5 per cent., and a decline in the 
prices paid for mining, as reported by proprietors of mines, of 9.4 per 
cent. The ratio which the price paid for mining sustains to the value 
of product is also here brought out, and it appears that an increasing 
portion of the value of the coal is being paid to miners. That propor
tion has increased from 54 per cent. in 1883 to 66 per cent. in 1887. In 
other words, the average price paid per ton to hand-miners for reducing 
the mineral to merchantable form is now two-thirds of the average value 
of the coal on track. 

At the average price paid for mining, 72.7 cents per ton, we should 
have as the gross sum paid out for the delivery of 10,278,890 tons of 
coal on pit cars at the face of the workings, $7,472,753.75. At the re
ported average value of the same per ton on track, or ready for mar
ket, viz., $1,085, we have as the aggregate value of the entire product 
the sum of $11,152,596, leaving $3,679,843, or 35.8 cents per ton to cover 
all the expenses, profits, and hazards of the business. Both the ex
penses, however, and the risks of mining vary so widely, owing to 
natural conditions, locations, and methods that a mathematical conclu
sion of this kind may have only a general, and in no case a specific ap
plication. 

The year 1887 has been marked by greater activity in the coal trade 
than the previous year; but while trade has been more active prices 
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have remained low, and hence profits small. The tendency has beeri, 
therefore, to curtail expenses as muc}l as possible; hence improvements 
have not been very rapid. During the year, 328 miles of new railroad 
have been laid in Illinois, distributed among twelve railroad lines. Much 
of this construction was in t.he coal regions, thus encouraging the open
ing of new mines. In the first inspection district the construction of the 
Indianapolis, Vincennes and Northern railroad from Streator to Walnut, 
a distance of 65 miles, has stimulated the development of the coal lands 
near Streator, so that during the summer of 1887 these fields have been 
opened sufficiently to increase the daily production of this region by 
from 1,500 to 2,000 tons. This railroad furnishes the most direct route 
to theN orth west and will probably stimulate the opening of other mines 
along the route. Probably the most complete mining plant in the 
State is the new shaft of the Chicago, Wilmington and Vermilion Coal 
Company, recently opened 1~ miles north of Streator. Mining machines 
will be employed throughout this mine, the workmen being paid by the 
day. In this district eight new mines were opened and twelve perma
nently abandoned during the past year. Eight new fans were erected, 
while furnace ventilation in those and natural ventilation in five mines 
was done away with. 

In the second district the most marked improvement during the year 
was the opening of twenty-two new escapements. These were mostly 
confined to local mines, and were comparatively inexpensive, ranging 
from drift openings to shafts 50 to 60 feet in depth. All the principal 
mines in the district are now equipped with ventilating fans, but two· 
mines, employing over thirty men, being supplied with furnaces. Four 
new shafts have been sunk and one new mine opened, while four mines 
have been permanently abandoned. 

In the third district thirty-seven new mines have been added to the 
list, while twenty-five have been permanently abandoned. Eighteen 
new fans have been erected, replacing six smaller fans and four fur
naces, the remaining eight being placed at new openings. One of the • 
most marked improvements has been t.he increase in the number of fur- · 
naces and the decrease in natural ventilation throughout the district . . 
This increase in the number of furnaces amounted to forty-seven, while \ 
the decrease in naturally ventilated mines was fort.y-one. The number · 
of escapement shafts completed during the year was fifty-two. 

In the fourth district eight new mines were opened and seven per~
manently abandoned. The greatest improvements have been in regardi 
to ventilation, all the shipping mines, with two exceptions, are now 
equipped with fans, work the coal by the double-entry system, and split 
the air currents. Most of the large mines are now using steel ropes for 
hoisting, and are adopting mining machines where the nature of the 
coal seam admits of them. 

In the fifth district five new mines have be~n opened and six perma
nently abandoned during 1887. Statistics show an increase of six fans 
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in the district, with a decrease of twenty furnac(jS, as compared with 
1886. Mines employing single and double-entry systems of mining are 
now about equal in number, those employing the double-entry system 
showing an increase of nearly 30 per cent. over last year. 

The following table exhibits in condensed form the increase and de
crease in number of mines, and kinds of ventilation employed in 1887, as 
compared with 1886, for the five inspection districts of the State: 

Increase and decrease in number of mines and 'in kinds of ventilation employed in 1887, as 
cornpw·ed with 1886. 

Number of Fan ventila- Furnace ven- Steam-jet ven- Natnral venti-
mines. tion. tilation. tilation. lation. 

Districts. g g g g g g Cl5 ~ <li g 
Cl$ Cl$ Cl$ ~ c: "' 0: Cl$ 

~ 
Cl$ .., Cl$ .., .., e-;1 .., .., .., 

'-< ~ '-< Q,) '-< 
.., 

'-< '-< <:) '-< <:) <:) '-< <:;>• '-< <:) 
<:) <:) <:) <:) <:) 

~ 
.., 

~ 
.., 

~ 
.., 

~ 
.., 

~ 
.., 

H A H 0 H A H A H A 

First . . . • . . . . . . . . . 1 7 . . . . . . . . . . . . . . . . 3 . . • . . • • . . . • . . . . . . . • . . . . . 5 
Second.... 13 . ....... ........ 4 ........ ........ 2 13 ..... . 
Third._.... 13 .. . .. • .. 5 45 . . .. .. .. . . .. .. • . 1 . .. .. . .. 39 
Fourth . . . . 2 . . . . . . . . 4 . . . . . . • . 9 . . . . . . • . . . . . . . . . 4 . . • . . . . . 7 
Fifth ............. , 8 6 ...... :. ........ 20 7 ....... . ........ 1 

Total .... -28,-9-22--1 _58_23_7~-7-13~-52 

The following statistics connected with the Chicago coal market are 
reproduced from the Black Diamond, and are significant, showing the 
movement of coal as affecting the production of Illinois coal mines : 

Yeat·ly receipts of coal at Chicago since 1882. 

Kinds. of coal. 1882. 1883. 1884. 1885. 1886. 1887. 

--------------------
Short tons. Short tons. Short tons. Shm·t tons. Short tons. Short tons. 

Anthracite by lake .. 663,785 738,723 820, 002 741,866 7G8, 164 853, 15~ 
Anthracite by rail ... 447,636 506,688 627,806 613, 054 616, 997 845,386 
Eastern bituminous 

coal by lake ....... 
Eastern bituminous 

287,794 214,488 243,188 206,817 166,762 123,221 

coal by rail ........ 390, 212 630,914 612,462 790,169 888,771 1, 196,324 
Illinois coal .•.••• ..• 1, 167,8tl'4 1, 490,515 1, 467,989 1, 287,995 1,] 75, 001 1, 375,759 
Indiana coal ......... 542,760 500, 925 469,079 659,634 732, 191 1, 154, 681 
Coke ................ 467,633 ----=-~~~~~:..""!._ 540,204 592,980 

Total .......... , 3, 967, 664 
----

4, 546, 782 4, 794, 386 4, 858, 498 4, 888,090 G, 141,509 

The following table shows the relative percentage which each kind or 
<li vision bears of the aggregate receipts for each year: 

Kin us of coal. 1882. 1883. 1884. 1885. 1886. 1887. 
---------------

Per cent. Per cent. Per cent. Per cent. Per cent. Per cent. 
Anthracite .. .....•.....••..•..••. 27.46 27.39 30.20 27.89 28.35 27.65 
Eastern bituminous ..•••.....•.. 17.22 18.59 17.85 20.52 21.59 21.48 
Illinois coal. ................. . _ .. 29.67 32.78 30.62 26.51 24.03 22.40 
Indiana. coaL .................... 13.78 11.02 9. 78 13.58 14.98 18.96 
Coke ............................ 11.87 10.22 11.55 11.50 11.05 9. 51 

------------------
Total .•••••.•••••••••••.••. 100.00 100.00 100.00 100. 00 100.00 100.00 
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The following tables give the receipts of bituminous coal at Chicago 
from 1884 to 1887 : 

Yearly receipts of bituminous coal at Chicago since 1883. 

I----E-as_t_er_n_bl-·t_um_in_o_u_s_c_o_a_l. ____ ,_l1l84. 1Jl85. 1Jl86. 1--1~ 
Short tons. Short tons. Sho1·t tons. Short tons. 

~b'f:~e~i~~i:::::::: :::::::::::::::::::::::: 1~~: ~~~ f~~: ~~r i~k ~~ g~b: ~~g 
Shawnee.................................... 40,940 54,717 75,558 95,222 
Jackson Hill................................ 11,999 9, 520 10, 023 45,245 

~~!~\~~i~e;;y: :: ~::: ::::::::::::::::::::::: ~~g: ~~~ i*~: Z~! ~~~: ;~g ~~~; ~~ 
Erie and Brier Hill . • • . . • • . . . • • . . . . . . • . . . • • . 137, 899 145, 096 71, 245 74, 160 
Cumberland ..•• •• .••••• .••••• .••••. •• ...... 19,515 50,289 25, 161 31,452 
Miscellaneous . • • • . . . . • • • • • • . • • . . • • . • • . . • • • . . . • . . • .. .. . . . . . . . • . . .. . . . . . . . . .. . . . . 103, 653 

Total .•.•••.•••••..•••••.•••••.•...... 780,716 964,664 977,478 1, 319,545 

Western bituminous coal. 

i!~~!~g~f~ck·:::: :::::::::::::::::::::::::: ~g~: ~~~ ~~~; ~~~ ~~k ~~I ~~: ~~~ 
Mount Olive................................ 99, 519 88,447 112,497 151,729 
Streator..................................... 107,898 80, 878 92, 758 208,052 
Norton Creek and Clinton.................. 32,661 53, 185 66, 325 87,601 
Grape Creek................................ 229, 994. 155,863 89,654 178,276 
Fountain County . . . • . . . • . . . . . . • • . • • • . . • • . . . 96, 597 89, 411 90, 565 63, 496 
Miscellaneous ..•..•••••.••..•••.•••••••••• ·j.:..:..:..:..:..:..:..:..:..:. ~-==j:..·.=.:..:..:..:..:. _ 138, 542 

Total • • • • • • • • • . • • • . . . • • . • • • • • • • . • • • • • • 1, 798, 649 1, 878, 096 1, 818, 437 2, 526, 540 

Receipts, consumption, and shipments of antht-acite coal at and ft·om Chicago since 1883. 

RECEIPTS. 

1883. 1884. 1885. 1886. 1887. 

Stock on hand in docks 
and yards (January 1) .. 271,638 265,645 324,289 223,518 118,059 

Receipts by vessel (Janu-
ary 1 to December 31) .. 738,723 820,002 741,866 768, 164 853, 158 

Receipts by rail (January 
1 to December 31) ...... 506,688 627,806 613,054 616,997 845,386 

-------------- ·--
Total. .•••...••..... 1, 517,049 1, 713,453 1, 6i9, 209 1, 608,679 1, 816,603 

CONSUMPTION .A.ND SHIPMENTS. 

1883. 1884. 1885. 1886. 1887. 

Shipments to t.he country 
(January 1 to Decem-

632,274 ~9,560J ber 31) ................. 493,860 585,753 451,869 
Local consumption (Jan-

1, 079,443 nary 1 to Deuember 31). 757,544 803, 411 823, 417 I, 038,751 
Balance stock carried 

over (January 1 to De-
177,600 cember 31) ............. 265,645 324, 289 223, 518 118,059 

---- ------------------
Total (December31). 1, 571, 049 1, 713, 453 1, 679, 209 1,608, 679 1, 816,603 
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The average nominal prices quoted free on board for the various kinds 
of coal coming into the Chicago market are given in the following table: 

Kinds of coal; 1885. 1886. 1887. Kinds of coal. 1885. 1886. 1887. 

--11---------1-------

Anthracite ............... $5. 82i $j. 56 
Kanawha cannel......... ..... 4. 75 
Buckeye cannel .......... 4.17~ 4.31 
Brush Creek cannel. ................ . 
Blossburg ................ 3.77 3.56 
Sonman .. .. .............. 3.64 3.53 
Cumberland........ .. . . .. 3. 40 3. 48 
Mount Vernon ...................... . 
Fire Creek . . . . . . . . . . . . . . . . . . . . . 3. 50 
Erie and Briar Hill. . . . • • . 4. 40 4. 18 
Ra.vmond ........................... . 
Winifride ...................... 3.50 
Black Band ......................... . 
Y_oughiogheny. . . . . . . . . . . 3. 36 3. 20 
Pittsburgh ....... ....... . 3.30 3.18 
HockingValley ......... 3.02~ 2.92 

$6.40 
4. 75 
4.48 
4. 75 
3. 99 
3.84 
3. 84 
3.90 
3. 50 
4. 69 
3. 67 
3.50 
4.38 
3.50 
3.41 
3.231 

Sunday Creek ............ 2. 98 2. 92 
Shawnee .................. 3. 02t 2. 92 
Wellston ............................. . 
Jackson Hill .............. 3. 04 3.15 
Indiana Block ............. 2. 38 2. 45 
Peacock .............................. ; 
Wilmington ............... 2.12 2.04 
Mount Olive .............. 2.12 2.04 
Norton Creek . . . .. .. . .. .. . 1. 95 1. 95 
GrapeCt·eek .............. 2.07 2.04 
Minonk ................... 2.12 2. 04 
Fountain county . . . . . . . . . . 2. 03 2. 02 
Streator. . . . . . . . . . • • . • • . • . . 2. 12 2. 04 
Morris . . . . . . . . . . . . . . . . . . . . 1. 96 2. 04 
Summit semi-block ................... . 

I 

INDIAN A.(a) 

3. 23 
3. 23 
3. 28 
3. 28 
2. 70 
2. 50 
2.18 
2.18 
2.15 
2.15 
2.18 
2.15 
2.15 
2.15 
2.50 

Total production in 1887, 3,217, 711 short tons; spot value, $4,324,604. 
The coal field of this State is confined to the southwestern part, being 

part of the Illinois coal field. The eastern boundary crosses the Indi
ana-Illinois State line in Warren county, 4 miles west of Williamsport, 
then passes near Greencastle, in Putnam county, and Freedom, in Owen 
county. It touches the western boundary and passes between the Huron 
and Shoales, and the Ohio and Mississippi rivl3rs in Lawrence and Mar· 
tin counties, and passing through Orange county to the mouth of Deer 
creek in Perry county, where it crosses the Ohio River into Kentucky. 

The counties of Posey, Vanderburg, Warrick, and Spencer are wholly 
within the Coal Measure limits, and a large area in. the west part of 
Perry and Crawford, with all of Gibson, Pike, Dubois, Knox, Daviess, 
Martin, Sullivan, Green, and Clay, together with the west part of Owen, 
and large areas in Vigo, Parke, Vermillion, Fountain, and Warren 
counties are more or less rich in deposits of remarkably pure, hard, 
and clean-burning bituminous coals. 

The Coal Measures are usually divided into the Lower, Middle, and 
Upper Coal Measures; the area covered by them is nearly 7,000 square 
miles, while the actual workable coal fields cover more than 6,000 
square miles. 

The coal beds are designated by the letters A to N, inclusive. No 
beds have, however, been discovered to represent the letters 0, D, and 
E. The vertical thickness of the strata is about 260 feet, and the aggre
gate thickness of the remaining eleven beds in the general section of the 
State would be between 25 and 30 feet, the bed having the minimum 
thickness being bed G, about 6 inches thick, and the bed having the 
maximum thickness being bed L, or the Staunton bed, having a thick
ness of about 7 feet. 

~For complete list of t:Q.e coal mines of lndi~na see Mineral Resources1 J886. 
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The production given above for 1887 is the estimate of Mr. Thomas 
McQuade, State mine inspector, who says in this connection: "I have 
succeeded in obtaining some figures on the production of coal for the 
year 1887 that have enabled me to calculate the total coal produc
tion for the State more accurately than in previous years. The total 
coal production for the year 1887 is estimated at 3,217, 711 short tons, 
which is an increase of 217,711 tons over the production for 1886. I 
believe the coal production of the State in 1887 would have reached 
4,000,000 tons had the strikes been as few as in 1886. These difficulties 
have arisen in different parts of the State and have seriously lessened 
the general output. In estimating capital invested in coal mines this 
year, according to the best figures obtainable, I find the amount to be 
$2,192,000. This does not include investments made in coal lands; if 
they were added to these figures it would amount to several hundred 
thousand dollars more. The above amount covers only money actually 
invested in new mines, and improvements of various kinds that have 
been made in mines in the State during 1887 ." 

The Survey corresponded with every operator in the State with a view 
of obtaining more complete statistics, and though the returns were in
complete, much information was collected from which the following facts 
were compiled: 

The largest coal company in the S~ate is the Brazil Block Coal Com
pany, which operates eleven mines in Clay county and three in Parke 
county. Returns were received from this company giving the gross 
production of their mines, classified according to the kind of coal pro
duced. Block coal for use in iron and steel making and for rolling-ll]ills 
is mined by this company at the Abby, Campbell, Chicago, Gartsherrie 
Nos. 1 and 2, Hancock, mines Nos. 5, 6, 7, 8, and 9, in Clay county, 
and the Otter Creek mine in Parke county. The aggregate production 
of these mines, exclusive of colliery consumption, of which no record is 
kept, reached 550,384 tons in 1887. This output was distributed among 
the different sizes of coal, as follows: Lump coal, 462,045 tons; nut and 
smaller sizes, exclusive of slack, 1,014 tons; slack, 5,125 car loads, esti
mated at 87,325 tons. The coal beds worked, I and J, vary in thickness 
from 2 feet to 4 feet 6 inches; the coal lies in local basins, and the de
posit is of limited extent. An analysis of this block coal made by Mr. 
E. T. Cox, late State geologist, is as follows: 

Analysis of block coal from beds I and J in Indiana. 

Ash ..•........•.......•.•.......•...•..••..........•.•....•.....•.......... 
Fixed carbon ..•...•.•••.•....•................•.....•.................. . .. . 
Volatile matter ....•........................................................ 
Water .................•..••.................•.......•.••....•.............. 

TotaL ..........•..••........•............•.•.. - .• -...........• -.- · ·• · 

~~!fcffu!" ji;~;ity::::::::::::: ::::::::::::::::::::::::::::::::::::::::::::::: 

Percent. 

2. 50 
56.50 
32.50 
8.50 

100.00 
1.43 
1.285 
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This coal commanded an average price of $1.47 on board cars at the 
mines in 1887. The price paid for mining varied from 80 cents per ton 
at the beginning of the year to 90 cents per ton at the close; the aver
age for the entire year was about 84 cents per ton. This coal is shipped 
principal1y to Chicago for rolling-mill use. The average number of 
days worked at these mines during 1887 was 250, the number of men 
employed in and about the mines being J ,500. 

The coal produced by the Brazil Block Coal Company's mines, Nos. 
1 and 2, at Coxville, Parke county, on the Chicago and Indiana Coal 
railroad, is a steam coal, its principal use being for locomotive fuel. 
The production of these mines for 1887 was 42,624 tons, including 311 
carloads of slack, estimated at 5,280 tons. The colliery and local con
sumption is not included in the above figures, no record being kept of 
it. The coal bed worked at these mines is bed I, the thickness ranging 
from 4 feet to 5 feet 6 inches. An analysis of this coal, made by Mr. G 
Gibbs, is as follows : 

Analysis of coal from bed No. 1, Indiana. 

Per cent. 

Ash................................................................. .. ...... 3. 46 
Fixed carbon.............................................................. 50.70 
Volatile matter ...... .... .. . ... .... .. ...... .... .. . . . . ...... .......... ... . . . 40. 98 
SulTJhur........ .. . . . . . . .. . . . . ...... ....... .... . .. ....... .... . . . . . . .. .. . . . . . 1. 88 
Water....................................................................... 2. 98 

Total................................................................. 100.00 

The average selling price during 1887 was $1.18 per ton on cars at 
the mines; the coal was all shipped to the railroads for locomotive use. 
The price paid for mining varied from 70 cents at the beginning of the 
year to 75 cents at the end of the year. The average number of days 
worked at these mines was 250 in 1887, the number of men employed 
being 300. 

The Crawford Coal Company operates two mines near Brazil, in 
Clay county. The Crawford shaft, located 3 miles northeast of Brazil, 
produced 9-uring 1887 a total of 110,379 tons, and the Potter slope, 
opened in July, 1887, pro(luced 9,284 tons, making a total of 119~663 
tons for the entire produ(\tion of this company·. This company is also 
sinking another shaft, which will have sufficient hoisting capacity to 
handle 500 tons per day. During 1887 the shaft worked 215 days and 
the slope 110 days, from July to the end of the year. The company 
employs at the two mines a total of 250 men. The miners earn on 
an average about $2 per day. The coal bed worked at these mines is 
J; the coal is found in local basins, the bed varying from 2 to 4 feet 6 
inches in thickness and averaging 3 feet 6 inches. This coal is shipped 
to Indianapolis, Terre Haute, arid Chicago for use in iron-making. The 
coal is quite free from sulphur, and may be used in blast furnaces in the 
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raw state instead of being previously coked. The average selling price 
during 1887 was $1.60 per ton. 

The Zeller & Sigler Ooal and Mining Company operates the Van
dalia and Diamond mines in Clay county. In 1887 this company pro
duced 125,000 tons of coal, of which 1,000 tons were consumed at the 
mines and the remainder shipped to Chicago for domestic and furnace 
use. The beds worked are I and J, the same as those worked by the 
Brazil Block Coal Company, described above. Tbe company employs 
375 men, and the mines were operated 270 days in 1887. 

The Gartsherrie Coal and Mining Company operates two mines lo
cated, respectively, 2~ miles west and 3~ miles south of Brazil, Clay 
county. The former, known as Burgherville, produced in 1887 a total 
of 34,997 tons, and the latter, or Watson No. 1, produced 49,682 tons. 
The coal bed mined at the Burgherville mine is bed L, bituminous coal, 
the thickness varying from 6 feet 6 inches to 8 feet. It is a steam coal. 
The bed mined at the Watson No. 1 shaft is I, block coal, with a 
thickness of 3 feet 6 inches to 4 feet G inches. It is employed for iron 
making. The coal from these mines is shipped to Chicago and points 
in Wisconsin. The average number of days worked in 1887 was 240, the 
total number of men employed at both mines being 164. Mining is 
paid for at the rate of 85 to 90 cents per ton for block coal and 65 to 
75 cents per ton for Rteam coal; · the average selling prices for 1887 
were, block coal, $1.60 per ton, and steam coal, $1.05 per ton, at the 
mines. 

The other operators in Clay county from whom reports were received 
are as follows: Mr .• T oseph Somers, operating the Staunton shaft, pro
duced in 1887,27,843 tons; Mr. Benjamin Simpson, operating Simpson's 
mine, produced in 1887, 4,000 tons; Messrs. Morgan & Powel, operat
ing the Morgan-Powel mine, produced in 1887, 7,448 tons; and Mr. 

· Charles B. Reddie, operating the Centennial mine, produced in 1887, 
8,100 tons. The latter operator gives an analysis of the-block coal 
worked at his mine, as follows: 

AnalyBiB of coal from the Centennial mine, Indiana. 

Per cent. 

Ash......... ............................................................... 3. 
Fixed carbon ............................................................... 52. 
Volatile matter .............................................. -... . .. .. . . . . . . 40. 
Sulphur.................................................................... 1. 
Water...................................................................... 4. 

Total........ . ...................................................... . 100 

~~!~~~£ ~~~~~:': ::::::::::::::::::::::::::::::::::::::::::::::::::::::::::: w£it~~1 

The Mutual Mining Company is operating a mine in Daviess county, 
the bed worked being coal bed I, which here shows a thickness of 5 
feet, of which the upper 4 feet are cannel, and the lower 1 foot bitu
minous co~l. Thi~ c~nnel co~l is used for gas enriching, and for open 
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stove and grate purposes. During 1887 this mine produced 12,000 tons, 
of which 1,000 tons were consumed at the mines or sold to the local 
trade. Thirty miners were em9loyed, the number or" days worked dur
ing 1887 being 175. Au analysis made by Prof. E. T. Cox is as follows: 

Analysis of coal front bed I, Daviess county, Indiana. 

Per cent. 

Ash.................. . ..................................................... 6. 
Fixed carbon. . . • . .. .. .. . . • . .. .. • • . . . . . . . . . . . . . . . . • . . . .. • . . . . . . . . . . . . . . . . . . . 40. 

~!~::;:::~·: :::::::::::::::::::::::::::::::::::::::::::::::::: ::::::::::1--~ 
Another mine, larger than the above, is operating this cannel eoal; 

the rest of the mines in Daviess county work bed L, the steam coal. 
Dubois county contains two small mines, the operator of one of which, 

Alexander Barrowman, reported a production of 10,500 tons for 1887. 
The coal bed worked at this mine is 4 feet 6 inches thick. The other 
mine is in bed L, which is here 4 feet thick. They are operated largely 
to supply the local trade, though considerable coal is shipped to outside 
markets. The coal makes a good steam or domestic fuel. The mines 
are located at Huntingburgh. 
- Coal bed L is operated exclusively in Pike county. The thickness 

varies from 4 to 92- feet at the different mines reported on. At Stepheu 
Biederman's mine the thickness averages 7 feet. This mine produced 
during 1887 a total of 30,000 tons of coal, of which 1,000 tons were 
consumed locally, and the remainder shipped to Evansville, Indiana. 
This is a coking coal, and the average price for it at the mines in 1887 

· was 75 cents per ton. J. C. Townsend & Co. produced 44,000 tons 
of coal in 1887 in Pike county, the average selling p:rice of which at 
the mines was 87-2- cents per ton. This coal bed is reported as 4 feet 6 
inches in thickness on the average. The coal is adapted for steam and 
fuel purposes. An analysis made by Mr. J. T. Elsom is as follows: 

/ 
Analysis of coal from Pike county, Indiana. 

Per cent. 

Ash. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. .. .. . . . . . . . . . . . . . . . . . . 1. 59 
Fixed carbon . . . . .... .• . . . . . . •. . .• . . . • . .... •• . . .. . •• . . . ... . .. ..•. .. . • .. . . . . 56.13 
Volatile matter .....•.•••...•.•.•••.•. -----........................ . ........ 40.01 
Water ..................•...... --· · ·· ····· ···· ............... -- · ...... · ----~ 2· 27 

Speci~~~~~~ity: ::::::::::::::::::::::::::::::::::::::::::::::::::::::::::: 10f: ~~5 

Rogers Brothers & Co. produced in 1887 a total of 60,000 tons of coal, 
all of which was shipped to Evansville and the Evansville and Indian
apolis Railroad Company. This coal was sold for $1 per ton on cars 
~t the mines in 1887. The be<l vl:lrie~ ill thickness from 7 to 9 feet 6· 

Vl64 MlNN---16 
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inches, and will average about 8 feet. The coal is adapted for steam and 
domestic purposes. The following tests, made by Mr. James Somer
ville, of the Indianapolis Gas Company, show the quality of the coal as 
compared with standard Pittsburgh coal as 100: 

OompariBon of Indiana gaB coal with PittBburgh coal. 

Per cent. 

88.3 
103.8 
103.8 
81.7 

In Sullivan county, also, bedL is the one exclusively worked. The bed 
varies from 5 to 6 feet in thickness; the coal, which is bright bituminous, 
is employed for domestic and steam purposes. Two companies reported 
their productions for 1887 as follows: Curries ville Coal Company, 44,000 
tons; Lyonton Coal Company, 10,600 tons. The average selling price 
for lump coal at the mines in 1887 was about $1.20 to $1.25 per ton. 

In Vigo county, this same coal bed, L, is worked quite extensively by 
the Coal Bluff Mining Company, which operates 5 mines in this county. 
The bed here averages about 7 feet thick, and is found in deposits of 
from 50 to 500 acres in extent. The production of the mines of this com
pany in Vigo county, as reported to the Survey, are given below: 

Coal p1·oduct of the coal Bluff Mining Company in Vigo county, India.na. 

Coals. Location. 

Lum:J1e~~~\~s .......••...... Fontanet. ...••.•.•••.•••••....••.•.•..••..... 
Fontanet, No.1. ........ Fontanet ....•..••...••••••••••..•••..•.••••.. 
Edgar .................. Coal bluff .................................. .. 
Spring Valley .......... Coal bluff ................................... . 
Slope .................. Coal bluff ................................... . 

Produc
tion. 

94,134 
16,766 
39,047 
20, 987 
25, 893 

Slack~~!:"~:~~~-~~~~:::::: :::::::::::::-:::::::::::::::::::::::::::::::::: 1~~: ~~~ 
Total ............................................................... 

1 
293, 270 

This company employs 435 men, the miners receiving 70 to 75 cents 
per ton for mining, and day laborers $2 to $2.50 per day. The coal 
is supplied to the different railroads within the State for use in locomo· 
tives, for which purpose it is especially adapted. 

In Vermillion county the Norton Creek Coal and Mining Company is 
operating two mines in bed L, which here averages 5 feet.in thickness. 
As at other localities, this coal bed furnishes here an excellent steam 
and locomotive fuel. In 1887 the production of this company was 
92,271 tons, all of which was shipped to Chicago and the Northwest for 
steam and locomotive purposes. This coal is sold for $1.25 per ton at 
the m~nes. ~bout ~00 meq were employed in 1887~ The pqmber of 
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days worked was about 230. The only other operation in the county is 
that of Shirkie & Co. This :firm operates the same bed as the Norton 
Creek Coal and Mining Company. The coal bed at Shirkie & Compa
ny's mine is 5 feet in thickness, and with the same general characteris
tics as that of the Norton Creek Company. During 1887 the mine of 
Shirkie & Co. was operated 75 days. The production during_ that time 
was 33,560 tons. The company employed 225 miners and 150 laborers, 
a total of 375 men, in 1887. 

Coal bed Kis mined at five places in the vicinity of Evansville, in Van
derburgh county. It averages about 4 feet in thickness, and is a steam 
and domestic coal. The Sunnyside Coal and Coke Company operates 
two mines on the outskirts of Evansville. During 1887 the total pro
duction for these two mines was 41,302 tons. About two-thirds of this 
coal is consumed at Evansville, the remainder being shipped to Mat
toon, Illinois. From 80 to 100 men are employed during the summer 
and 160 to 175 in winter. The First Avenue Coal Mining Company 
operates a mine within the city limits of Evansville. The production 
in 1.887 was 17,738 tons, a small portion of which was shipped to small 
towns in Indiana and Illinois, and the remainder consumed locally at 
Evansville. 

The same coal bed, K, is mined at· six places in Warrick county. 
The thickness at these mines is greater than in Vanderburgh, being 
from 4 to 6 feet, and averaging over 5 feet. Only two mines sent reports 
to the Survey-Robert Lander & Sons, who produced 14,171 tons in 
1887, and Robert Gough, who produced 4,089 tons in 1887. The coal 
is consumed at local points in Indiana, being used for steam and do-
mestic purposes. · 

As will be seen from the above statements, the wages vary in the 
different counties, being higher where block coal is mined and lower 
where steam coal is mined. This variation depends on the difficulty of 
mining the coal and the thickness of the coal bed. The average selling 
price for the State was $1.344 per net ton at the mines, the extreme be
ing 75 cents and $1.85 per ton. 

The total production of the Indiana coal fields for the past :fifteen 
years is shown in the following table : 

.Annual production of coal in Indiana for fifteen yt;ars. 

I 
Years. Qoantity.ll Years. Qoantny.l Years. Quantity. 

Short tons. I Short tons. Short tons. 
1873 ........... 1, 000, 000 1878 ........... 1, 000, 000 1883 ........... 2, 560,000 1874 ________ 

1 

812, 000 

I 

187·------ ___ 

1 

1, 196,490 

I 

1884.. _______ . . 

1

2. 260. 000 

I 
1875 ........... 800, 000 1880 ........ . .. 1, 500, 000 1885...... . • . . . 2, 375, 000 
1876 ........... 950,000 1881. .......... 1, 771,536 1886.... . . . . • . . 3, 000, 000 
1877 .••••...... 1, 000, 000 1882 ........... 1, 976,470 1887........... 3, 217,711 
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INDIAN TERRITORY. 

Total production in 1887, 685,911 short tons; spot value, $1,286,692. 
The only coal produced in the Territory on a commercial scale is tnined 

along the line of the Missouri Pacific railroad in the Choctaw Nation, in 
the southeastern part of the Territory. There are eight mines in the 
Territory, two at Lehigh, a few miles west of Atoka, two at Savannah, 
and four at McAlester. During 1887 the production reached 685,911 
tons of merchantable coal, of which 37,818 tons were manufactured into 
coke at McAlester. 

Tlte Atoka Coal and Mining Company operates the mines at Lehigh 
and Savannah. During 1887 the production of these mines was 289,850 
tons, of which 286,669 tons were shipped to points in Texas, the re. 
maining 3,181 tons being consumed at the mines. The average selling 
price for this coal on cars at the mines was $1.8234 in 1887. The coal is 
especially adapted to steam purposes. The company employs 630 men 
in and about the mines. The number of days worked during 1887 was 
276. The two mines at Savannah were abandoned in April, 1877, and 
no work has been done there since. The coal bed worked at these mines 
varies from 3 feet 11 inches to 4 feet 2 inches in thickness. Sufficient 
explorations have not been made to determine the area of workable coal, 
but it is very extensive. An analysis of this coal shows as follows: 

Analysis of coal from Atoka, Indian Territory. 

Per cent. 

Ash.. . ..................... . ................................. . .... . ....... . 10.49 
Fixed carbon................ ...................... .. ............ . ......... 45.74 
Volatile matter............................................................ 39.16 
Water..................................................................... . 4.61 

Sulp1~';": :::: ~::: :::::::::::::::::::::::::::::::::::::::::::::::::: ::::::::I ":: :~o 

The mines at McAlester are operated by the Osage Coal and Mining 
Company, which also operates mines in Missouri. There were four 
mines in operation at McAlester during 1887, and three others were be
ing opened. It is estimated that during 1888, with these new mines in 
operation, the daily capacity will be increased to 2,500 tons per day at 
McAlester. During 1887 the production of these mines was 396,061 tons, · 
of which 37,818 tons were made into coke. The coal is shipped to va
rious points in Texas, Mexico, New Mexico, and Arizona, the average 
selling price during 1887 being $1.91 per ton. The company gives em
ployment to 700 men, and the mines were operated quite steadily dur
ing 1887, the number of days worked being 258. The coal bed work<>d 
varies from 3 feet 6 inches to 4 feet iu thickness; its extent has never 
been determined exactl.v, but the bed is known to extend northeast and 
southwest from the present workings a distance of many miles. This 
poa,l is particularly ada~ted for ~as aud coke makin~; it is also au e; .. 
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cellent domestic coal. The analyses of McAlester coal and coke are as 
follows: 

Analyses of coal and coke j1·om Mc..d.lestm·, Indian Territory. 

Coal. Coke. · 

Per cent. Pe1· cent. 
Ash........................................................... 5 52 10.975 
Fixed carbon . .. . •. ...••• .••• .. . . . . .•••... .. . .• .•. . .. . . . . . . . . . . 62.67 87, 140 
Volatile matter................................................ 29.71 1, 560 
Water ....................................................... --~-- 2.10 1- 0.325 

Total...................................................... 100.00 100,00 

The Atoka Coal and Mining Company and the Osage Coal and Min
ing Company are under the general management of 1\lr. R. M. McDow
ell, of Saint Louis, Missouri, with Mr. S. W. Kniffin as assistant to the 
general manager, from whom the above statistics were obtained. 

The following table shows the production of the individual mines of 
these companies during L887: 

Production of the individual mines of Indian Ten·itm·y for 1887. 

Names of companies and mines. Location. 

Atoka Coal and Mining Companv : 

~~: ~ ::::~::::: :::::::: :~::::::: ::::::::::::::::: . ~-~~~g~-: ~ ::::::::: 
No.1 ............................................ Savannah ........ . 
No.2 .................... . ........................... do ............ . 

Osage Coal and Mining Company: 
No. 7 ............................................ McAlester ....•••. 
No.8 ............................................... . do . .......... .. 
No. 9 ................................................ do ............ . 
No. 10 ............................................... do ............ . 

Total ............ . .............................................. . 

(a)IOWA. 

Production. 

Tons. 
204,487 
34,397 
14,419 
36,547 

153, 719 
1,149 

113,376 
127,817 

685,911 

Production in 1887, 4,473,828 short tons; spot value, $5,991,735. 
The coal fields of the State form the northern part of the Western bL 

tuminous field of the United States. The State is divided into three 
inspection districts, comprising the southern, northeastern, and north
western portions of the State, respectively. The production of coal by 
inspection districts for the :past five years is shown in the following 
table: 

Total production of coal in Iowa by districts from 1883 to 1887. 

Districts. 1883. 

I 
1884. 1885. 1886. 1887. 

Long tons. Long tons. Long tons. Long tons. .Long tons. 
First .................... 1, 099, 503 1, 040,859 1, 156,224 1, 264,433 1, 426,841 
:Second ... . .............. . 1, 477, 024 l, 413,811 1, 231, 9ti3 1, Gl:i8, 200 1, 775,978 
Third ................... . 1, 403, 4Hl 1, 447,585 1, l!l4, 469 900,741 791,671 

-------------------
Total. ............. . 3, 979,946 3, 902,255 3, 582,656 3, 853,374 3, 994,490 

a Compiled from special reports made to the Survey by the mine inspectors. 
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It will be noticed that there has been a progressive increase in pro
duction in the first two districts, and a progressive decrease in the 
third district, since 1884. In speaking of the decrease, Mine Inspector 
James E. Stout says: "The large decrease during the last three years 
in the production of this district is due to the exhaustion of mines in 
different localities, and the drowning out of a number of others." The 
first inspection district comprises the following counties: Appanoose, 
Adams, Davis, Jefferson, Lucas, Marion, Monroe, Page, Taylor, Van 
Buren, Wapello, Warren,and Wayne; total production in 1887,1,426,841 
tons. Mine Inspector Binks says of this district: "During 1887 the 
mines in the first district have enjoyed a very good trade, and although 
there bas been no great ad vance in the price of coal, it has been a pros
perous year, all things considered, and the outlook for the future is 
very encouraging. There has been more coal sllipped to western mark
ets than at any time for some years, and there have been no strikes or 
labor troubles for some time. The selling price of coal varies in the 
district, being from $1.25 to $1.75 per ton. The miners are paid 80 
cents per ton for coal mined from beds in the Lower, $1 in the Middle, 
and $1.25 in the Upper Coal Measures." 

The coal bed mined in Appanoose county belongs to the Middle Coal 
Measures, and averages about 3 feet thick. During 1887 there were 

• 33 mines in operation in the county, employing 038 men and producing 
160,351 tons; the coal beds lie at depths of from 25 to 160 feet from 
the surface and are usually reached by shafts. But few of the mines 
ship their coal by rail, most of them being operated to supply the local 
trade. This county reached its maximum production in 1885, but the 
production for 1887 showed an increase of 10,351 tons over 1886, though 
still 85,545 tons below 1885. 

The mines in Adams county are all working in the Upper Coal Meas
ures; the beds are, on an average, only about one and a half feet thick. 
Fifteen mines were in operation during 1887, employing 162 men; and 
they produced 19,851 tons. The mines are located in the vicinity of Oar
bon, and supply the local trade among the farmers and others in the 
northern part of the county. The coal beds are found a:t depths rang
ing from 45 to 95 feet. 

Davis county contains 5 small mines, which supply the local trade. 
The mines work the beds of the Middle Coal Measures, and they show 
an average thickness of 3 feet 6 inches, and a depth of 40 feet from the 
surface. These mines in 1887 empl<?yed 26 men and produced 1,800 
tons of coal. 

About three-fourths of J e:fferson county is underlaid with the Lower 
Coal Measures; the bed worked averages about 3 feet thick. But lit
tle coal has been mined since 1883, when the production reached 38,887 
tons; at present all the coal is consumed by the local trade. Ten small 
mines were operated; they employed 44 men, and produced 10,397 ton~ 
during 1887. The coal bed is reached at depths ranging from 28 to 48 
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feet. .The development of the thicker coal beds to the west of Jefferson 
county, in Wapello, Monroe, Lucas, and Appanoose counties, was the 
cause of the decline in the production of Jefferson county . 

.-.I:he most important coal producing county in the first district is 
Lucas, where the coal beds of both the Upper and the Lower Coal 
Measures are worked; the beds of the Upper Measures show a thick
ness of 2 feet 6 inches, while the second bed is 5 feet thick. All 
the important mines are working this lower coal bed, which is here 
found at from 225 to 339 feet below the surface. The largest operator 
is the White Breast Coal Company, which has three mines located at 
Cleveland, and employs 550 men. The shafts of this company have each 
a hoisting capacity of 1,000 tons per day, and they employ steam
power for hauling inside the mines. The Chariton Coal Company, for
merly large operators in this county, have worked out and abandoned 
their mine, which was worked by a shaft about 1 mile north west of the 
White Breast mines. This Chariton shaft is 342 feet deep, being the 
deepest in the State. The production of coal in Lucas county has not 
varied much for the past five years; the production in 1887 was 472,998 
tons, which is a little below the average for the past five years. 

Marion county is one of the important coal producing counties of this 
district, having produced during 1887 a total of 212,695 tons, which is 
about two and one-third times the production of 1883. The beds.of the 
Lower Coal Measures are mined; they are from 3 feet 6 inches to 6 
feet in thickness, and are reached at depths varying from 50 to 90 feet. 
The largest mine is the White Breast, No.7, shaft, worked by the White 
Breast Coal Company and the Union Coal Company. The coal bed at 
these mines is from 5 to 6 feet thick. There are 44 mines in the county, 
and the product of most of them supplies the local trade. 

Monroe county has kept very close to Marion, as regards production, 
for the past five years. Both counties have about doubled their produc
tion since 1883. In 1887 this county produced 183,505 tons of coal, while 
in 1883 the production was only 93,435 tons. .The coal beds worked in 
this county belong to the Middle and Lower Coal Measures. The beds 
vary from 3 to 5 feet in thickness; the average for tlle beds in the Mid
dle Coal Measures is 3 feet, and for the Lower Coal Measures 4 feet 6 
inches; the depths of the beds from the surface varies from 50 to 160 feet. 
The majority of the mines in this county ship their coal by rail, in some 
cases the coal being hauled by wagons to the railroad. Over 400 men 
are employed in the 18 mines that were in operation in this county 
during 1887. 

The mines in Page county are all located along the Nodaway river, 
and are of little importance. During 1887 three mines were in opera
tion. ~be coal bed is only 1 foot 6 inches thick; 22 men were employed, 
and the production for the year was 1,780 tons. 

The production of Taylor county has steadily increased since mines 
were first opened, in 1883. The production in 1887 was 12,180 tons. 
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Tuere are 9 mines in the county, employing an aggregate of 72 men, 
and the coal is used mostly to supply the local trade. The coal bed 
worked averages from 16 to 18 inches. The coal is found n,t depths 
ranging from 13 to 120 feet from the sm·face. 

Van Buren county lies in the southeastern corner of the Iowa coal field, 
three-fourths of the county being un~erlaid by the Coal Measures; not 
more than one-half of this area, however, is underlaid by workable coal 
beds. Two coal beds are found in the county, both belonging to the 
Lower Coal Measures; their thickness ranges from 2 to 4 feet. The 
entire Coal Measures are not over 130 feet in thickness in this county, 
and being overlaid by 60 feet of drift it follows that a bore-hole 200 feet 
deep will test the coal in any portion of the county. There are 15 
mines in the county, the majority of which are only worked to supply 
the local trade. Until 1886 the annual production scarcely rose above 
1,000 tons, but in 1886 it increased to 8,038 tons, and in 1887 was 26,331 
tons. 

The coal beds worked in Wapello county belong to the Lower Coal 
Measures; they are well exposed in the valley of the Des Moines river 
and alohg the tributary creeks from 6 to 10 miles back from the river. 
Three beds of coal occur, ranging in thickness from a few inches up 
to 6 or 7 feet; the thickness of any single bed is not uniform, hence 
the workable areas of coal are quite local. From this cause it seems 
probable that not more than one-fourth of the county is underlaid by 
workable coal beds; the lower bed is too thin to be worked profitably 
in any portion of the county, while the upper bed rarely exceeds 2 
feet 6 inches in thickness. The second seam averages over 4 feet in 
thickness and sometimes reaches 7 feet, it is the one principally worked. 
During 1887 the production of coal reached 272,073 tons. The largest 
operator is the Wapello Coal Company, which works three mines and 
employs 550 men. The coal lies at varying depths from the surface, 
ranging from 25 to 115 feet in different parts of the county. 

The coal beds worked in Warren county are 1~ to 3i! feet thick; they 
belong to the Upper and Middle Coal Measures. Twenty-seven mines 
were in operation during 1887, the production for the year being 24,796 
tons, a slight increase over last year, and about double the production 
of 1883. About 140 men are employed in the mines of the county. 

Wayne county co~tains nine operating mines, all working beds of the 
Middle Coal Measures, which raeze from 2~ feet to 3 feet thick, and are 
:reached at depths of from 50 to 240 feet. The production during 1887 
was 28,084 tons, somewhat less than last year. The most important 
company now operating mines in the county is the Occidental Coal 
Company, which employs about 40 men. The coal bed is 22- feet thick, 
~:(ld lies at a depth of 240 feet. 
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The following table shows the production of coal in the first inspection 
district for the past five years : 

Production of coal in the first inspection district of Iowa, from 1883 to 1887. 

CountieR. 1883. I 1884. 

I 

1885. 1886. 1887. 
I 

Appanoose ............... L<mg ton•· I Lon{!''""· Long tons. Long tons. Long tons. 
128, 896 158, 986 245,896 150,000 160,351 

Adams ................... 3, 891 3,981 3, 896 9, 581 19,851 
Davis----···----- ........ 527 1, 207 33,655 1, 000 1,800 
Jefferson ................. 38,887 8,172 1,116 1, 083 10,397 
Lucas .................... 487, 821 410,729 439,956 530,759 472,998 
Marion ................... 90,985 97,085 100,011 141,694 212,695 
Monroe .................. 93,435 98,427 101,517 117,700 183,505 

~~~io~---- _-_-_-_- .": .":: ::::: ." ." ." 748 1, 009 1, 819 1, 550 1, 780 
94 127 617 8, 585 12,180 

Van Buren' ............... 1, 678 1, 778 1,193 8, 038 26,331 

~:~:~~0:::::: :::::::::::: 237,821 240,720 187,911 237,111 272,073 
12,828 13, 727 12,825 23,332 24,796 

Wayne ................... 1, 892 4,947 25,812 34,000 28,084 
--------·------------

Total. ................ 1, 099,503 1, 040,8951 1, 156,224 1, 264,433 1, 426,841 

The second inspection district includes the coal producing counties 
of Hardin) Jasper, Keokuk, Mahaska, Marshall, Muscatine, and Scott. 
This is the largest producing district in the State. The production for 
1887, according to Inspector J. A. Smith, was 1, 775,978 tons of coal. The 
largest number of men employed in the district at one time during 1887 
was 4,800 per day. 

The three beds of coal belonging to the Lower Coal Measures are found 
in Hardin county. They constitute the extreme northeastern portion 
of the Iowa coal field. Much of the coal will only average 2 feet thick, 
though at one locality a thickness of 6 feet was found. The irregularity 
of the beds and the trouble from water make the mining operations very 
expensive, but the coal commands a higher price at the mines than at 
any other locality in the State. During 1887 there were three mines in 
the county in operation, and the production was only 450 tons against 
2,000 tons in 1886. The coal is all consumed by the local trade. 

The coal beds worked in Jasper county vary in thickness from 3 feet 
8 inches to 7 feet; the beds that are worked most extensively average 
about 5 feet in thickness. In 1883 the production was 45,883 tons, but 
the maximum was reached in 1886, when the production was 286,034 
tons. In 1887 it bad fallen oft' about one-ha.If, being 142,039 tons. There 
are 21 mines in the county, of which more than half are country banks, 
worked only to supply the local trade. _ 

Nearly the entire area of Keokuk county is underlaid by the Coal 
Measures, but probably not more than one-fourth of this area contains 
workable coal beds. Skunk river runs through the county from west 
to east, and the concretionary limes tone, the base of the Coal Meas
ures, is exposed in several places, thus encouraging the belief that the 
county had very little coal. The most important coal basin in the 
county, and one of the best yet developed in the State, is that at What 
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Cheer. Of the 20 mines in the county, 11 are situated at this point. 
During 1887 Keokuk county produced 599,007 tons of coal. 

The largest producing county in the district, as well as in the State, 
is Mahaska county, which during 1887 produced 1,025,548 tons of coal, 
more than one-fourth of the entire production of the State. The county 
is traversed by the Skunk and Des Moines rivers, which have cut 
through the drift and the Coal Measures in many places, exposing the 
beds of coal along their banks. The shafts vary from 45 to 90 feet in 
depth. The thickness of the coal beds varies from 4 to 7 feet, though the 
average is about 52- ~et. This county is fortunate in having railroad 
connection with the north, giving the operators a market for their coal 
in a region entirely destitute of mineral fueL During 1887 there were 
29 mines in operation in the county, a large number of which are operated 
simply to supply the local demand. 

The coal deposits in Marshall, Muscatine, and Scott counties are not of 
very great importance, being rather thin and their extent uncertain. 
During 1887 Marshall county produced 200 tons, Muscatine 100 tons, 
and Scott 8,634 tons of coal. The coal mined in these three counties is 
mainly consumed by the local trade, though some coal has been shipped 
from Scott county on the Mississippi river. 

The following table shows the production of coal in the second dis
trict by counties since 1883: 

Production of coal in the second inspection dist1·ict of Iowa,jt·om 1883 to 1887. 

Counties. 1883. 1884. 1885. 

Long ton.~. Long tons. Long tons. 
Mahaska................. 927,387 9:-!2, 714 762, 785 
Keokuk.................. 500,040 430,940 372,816 
Jasper .................... 45,883 46,336 90,425 
Scott ..................... 3,714 3,821 5,937 
Marshall . • • • . • . . • . . .. . .. . . . . . . . . . . . • . . . • . . . . . . . . . . • -- ... ----. 
Hardin ...................................................... . 
Muscatine ................................ --- - ·----- ·----· 

1886. 

Lon.rJ tons. 
851,362 
545, :'104 
286,034 

3, 000 
400 

2, 000 
100 

1887. 

Long tons. 
1, 025,548 

599,007 
142,039 

8,634 
200 
450 
100 

Total............... 1, 477, 024 1, 413,811 1, 231, 963 1, 688,200 1, 775,978 

The third inspection district of Iowa includes the coal-producing 
counties of Boone, Dallas, Greene, Guthrie, Hamilton, Polk, Webster, 
and Story. The inspector is Mr. James E. Stout. Mines have been 
abandoned at .Angus and Moingona, in Boone county; Coalville, in 
Webster county; and near Des Moines, in Polk county, where several 
large mines have been drowned out during the last three years. The 
mines were worked quite steadily during 1887, but especially during the 
winter months. The selling price of coal is much lower than a few years 
ago, so that operators who were then reeei ving $2.25 to $3 per ton now 
only get from $1.35 to $2.17; the latter being the highest price reported 
in the district. 

The mining operations in Boone county have been confined chiefly 
to the localities of Angus, Moingona, and Boones borough. In 1884 the 
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production for the county was 473,073 tons, while in 1887 the produc
tion was 167,068 tons. 

The mines in Dallas county, with two exceptions, are working on 
beds in the Middle Coal Measures, the beds ranging from 2 to 3 feet 
thick. The coal beds in the Middle Coal Measures lie at dept,hs vary
ing from 3 to 100 feet, while the bed worked in the Lower Measures is 
found at a depth of from 165 to 275 feet. The mines operating in the 
Middle Coal Measures are worked to supply the local trade, while the 
two working in the Lower Coal Measures ship their coal by rail. The 
production for 1887 was 40,420 tons. ~ 

Greene county, to the northwest of Dallas count,y, contains 14 mines; 
these are all located in the southeastern portion of the county, and 
are mostly railroad shippers, the coal being taken to the Chicago, 
Milwaukee and Saint Paul railroad, and to the Minneapolis and Saint 
Louis railroad. During 1887 the production of the county reached 
105,894 tons. The Keystone Coal Company, employing 280 men, and 
the Standard Coal Company, employing 220 men, are the most impor
tant operators in the county. 

Guthrie county, lying to the south of Greene county, and adjoining 
Dallas on the west, contains 24 mines, all being operated in a coal bed 
of the Middle Coal Measures which varies in thickness from 1 foot 6 
inches to 2 feet 6 inches, and will average about 2 feet whereYer worked. 
The coal is of a good quality for domestic purposes, for which it is 
mainly consumed. All the mines are operated to supply the local 
trade. The most western mines in the county are at the rapids of the 
Middle Coon river. During 1887 the county produced 18,305 tons of 
coal, 148 men being employed in the mines. 

The coal in Hamilton county is found usually in local basins of uncer
tain extent. This characteristic is common to the entire northern edge 
·of the coal field, of which the Hamilton area forms a part. There are 
18 mines in the county, all operated to supply the local trade, which is 
good during the winter months. There being no coal north of this county 
in the State. The mines are all small operations, worked only during 
the winter months. They employ an aggregate of about fifty men. Dur
ing 1887 the production was 6,669 tons. 

Polk county is the largest coal-producing county in the district, though 
its production has fallen off very much during the last few years, being 
now only half of what it was during 1884. Three coal beds are worked 
in this county belonging to the Upper, Middle, and Lower Coal Meas
ures, respectively. The average thickness of each is over 4 feet, though 
the lowest bed worked is found in some places only 3 feet thick, while 
at others it increases to 6 feet. Nineteen mines were in operation in 
this county during 1887, the production being 305,094 tons. An aggre
gate of 990 men are employed in the mines of this county. The mines 
were opened mostly by shafts, the depths varying from 40 to 240 feet. 
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Webster county, lying to the north of Boone and Greene counties, 
and west of Hamilton county, is on the northern edge of tbe coal field. 
The coal-producing areas are nearly all small detached portions of the 
coal field, which have been cut off from the main body by erosion before 
the deposition of tbe drift which coYers all this portion of tbe State. 
The coal beds were easily opened when railroad facilities were supplied, 
and the output of the county was quite large for a time; but, the de· 
posits becoming exhausted, the production fell off, and in 1887 was only 
about one-half of what it was in 1883. During 1887 the production was 
146,221 ton.s; an increase of about 40,000 tons over 1886, but 100,000 
tons less than the production for 1883. 

There is but one mine in Story county, employing 25 men. Tbe coal 
bed worked belongs to the Lower Coal Measures, and is 3 feet in thick
ness. During 1887 the prodution was 2,000 tons. 

The following table shows the production of coal in the third district 
since 1883: 

Production of coal in the third inspection dist1'ict of Iowa j1·om 1883 to 1887. 

Counties. 1883. 1884. 1885. 1886. 1887. 

--'---------1--- -------------------

Long tons. Long tons. 
Boone.................... 466, 981 473, 073 
Dallas................... 38,208 37,185 
Greene. .. .. .. .. . .. .. .. .. . 88, 851 96, 327 
Guthrie .. .. . .. .. .. . . .. . .. . .. .. . . . . .. . 5, 187 
Hamilton . . . . . . . . . . . . . . . . 1, 998 1, 878 
Polk . . . . . . . . . . . . . . . . . . . . . 558, 821 619, 921 
Webster............. .... 248,560 214,014 

Long tons. 
458, 191 
32,986 
89, 587 

4, 596 
918 

462,895 
145,296 

Long tons. 
294,970 
21, 986 

117, 538 
17,194 

3, 312 
337,964 
107, 777 

Story ............. .. ... ... ...... .. ................ ....................... . 

Long tons. 
167, 068 
40,420 

105,894 
18,305 

6, 669 
305,094 
146,221 

2, 000 

Total .... .. . .. . .. .. 1, 403,419 1, 447,585 1, 194,469 900, 741 791,671 

The number of mines, production, thickness of coal bed worked, and 
number of employes in the three inspection districts for 1887 is shown 
in the following table : 

Genm·al stat·istics of coal mining in Iowa in 1887 • 

.Average thickness cf I 
Production, coal beds worked. Number 

1887. I---.,------ of em-

f 

ployes. 
Upper. Lower. Middle. 

Counties. 

----------1------- ---------
FIRST DISTRICT. 

Long tons. Ft. in. Ft. in. Ft. in. 
Appanoose . . .. .. .. . .. .. .. . .. . 33 160, 351 .. .. . . .. 3 0 . .. .. .. 638 
Adams . .. .. . . .. . . .. .. .. .. .. .. 15 19, 851 1 6 .. . . .. . . . .. . .. . 162 
Davis...... . . .. .. . .. . .. . . .. .. . 5 1, 800 . . .. . .. . 3 6 . . . . . . . . 26 
Jefferson .. . . . • .. .. . .. . .. . .. .. 10 10, 397 .. .. .. .. .. .. .. .. 3 0 44 
Lucas ............ ..... ... .... 15 472,998 2 6 ........ 5 0 906 
Marion .. .. . .. .. .. .. .. .. .. .. .. 44 212, 695 .. .. .. .. .. .. . .. . 4 2 600 
Monroe...................... . 18 183, 505 .. . .. .. . 3 0 4 6 463 
Page.... . .. .. . .. . • .. .. .. .. .. .. 3 1, 780 1 6 .. .. .. .. .. .. .. .. 22 
Taylor........................ 9 12, 180 1 6 .. .. .. .. .. .. .. .. 72 
Van Buren . .. .. . . . .. . .. .. .. . . 15 26, 331 . . .. .. .. .. . .. . .. 3 8 122 
Wapello...................... 20 272,073 ................ 4 2 756 
Warren....................... 27 24,796 1 6 3 6 ........ 140 
Wayne....................... 9 28,084 ........ 2 7 ........ 80 

Total ................... ""223'~-1, 426, 841 -1--8 -s-2 ,-4--0 4, 041 
'-----..;---____.... 
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G-eneral statistics of coal mining i1i iowa i1i iss7-dbntiniied. . 

Counties. Production, 
1887. 

.Average thicknesa bf 
coall:leds worked. Numbei' 

of em-

Upper. Lower. Middle. ployes. 

1----------1·--1-----·1---1--------

SECOND DISTRICT. 

Hardin ...................... . 
Jasper ....................... . 
Keokuk ..................... . 
Mahaska .....•....• ···••• ... . 
Marshall ......... ·····' ..... . 
:M:ustlatine ......... , ......... . 
Scott ................... , ..... . 

3 
21 
20 
29 

1 
2 
8 

Long tons. .F't. in. 
450 

142, 039 
599,007 

1, 0~5. 54~ 
200 
lOJ 

8, 634 

Ft. in. 
t 0 

"' & 5 2 
5 6 
4 (j 
2 0 
2 8 

Ft. in. 

------------------
Total................... 84 1, 775, 978 4 o 4, soo 

THIRD DISTRICT. 

Boone........................ 22 
Dallas ...... ..... .. ... . ....... 9 
Greene....................... 14 
Guthrie . . . . . . . . . . . . . . . . . . . . . . 24 
Hamilton .... .... ............ 18 
Polk.......................... 19 
Webster...................... 38 
Story .... ..................... 1 

'-----v------' 

-------.A..--·-----
2 8 4 2 
2 5 3 6 

167, 068 
40,420 

103, 894 
18,305 

4 2 4 0 4 0 

6, 669 
305,094 4 
146,221 4 

2, 000 

2 0 ....... . 
......... --····· 

0 4 1 4 6 
4 3 9 .•...... 

. .•..... 3 0 

700 
157 
747 
148 

50 
990 
491 

25 
---------------

Total................... 145 791, 671 4 2 3 3 4 2 3, 308 
-== ===-== ===== = ··-= ===== === 

TheState ..................... 452 3, 994, 490 . . • . . . . . .. . . . . .. . . • .. .. . 12, 149 

KANSAS. 

Total production in 1887, 1,596,879 short tons; spot value, $2,235,631. 
The coal fields of Kansas lie in the eastern part of the State; they ex

tend from the northern to the southern boundaries and from the eastern 
boundary west to a central line extending through Emporia.. This 
area has been estimated by Professor Swallow to contain 17,000 square 
miles. 

The Cherokee and Crawford County coal field contains the thickest and 
most ~aluable deposit of coal yet discovered in the State. This coal bed 
is known as the Cherokee bed. It ranges in thickness from 3 feet 2 inches 
to 3 feet 9 inches, and attains its greatest thickness in the vicinity of 
Weir City and Scammonville, in Cherokee county, where in some cases 
it bas a uniform thickness of 4 feet, and occasionally even reaches 5 feet. 
The coal from this seam is an excellent quality of bituminous coal and 
makes fair coke; it is also largely used as gas coal. by many gas com
panies within the State. This bed is mined hy shaft, slope, drift, and 
strip-bank openings all along its eastern outcrop for a diRtance of 30 
miles, from Mulberry to Columbus. There are also other small coal 
beds above this Cherokee bed, which are mined largely by stripping. In 
Cherokee and Crawford counties some of these beds attain a thickness 
of 26 inches. Throughoqt Osage, Shawnee, and Coffey counties a coal 
bed is being mined which ranges in thickness from 12 to 20 inches. 
This coal is mined from shafts or by stripping. Some of the largest mines 
in the State are in thib bed. In the Neosho County coal field a bed 14 
inclle& tbic4. js ~ineq. 'fJ?.e mip.in~ operation~;; in thi~ COllnt1 a~~ coq. 
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fined to the small area about 2 miles south of Thayer. The coal is 
largely mined by stripping, and is consumed by the local trade. A coal 
bed of 18 inches in thickness is mined in Franklin county, principally in 
the vicinity of Ransomville, which seems to be different from the one 
mined in Linn, Bourbon, and Neosho counties. This coal is largely 
mined by shafts, the coal being worked on the long-wall system. The 
coal bed which is mined in Bourbon and Lynn counties is probably the 
same as that mined in Leavenworth county. This bed ranges from 18 
inches to 3 feet in thickness, but the average thickness is about 1 foot 
10 inches. All the above coals are of a bituminous character, and are 
largely used for heating and steam purposes. 

In the center of the State,. in the counties of Russell, Ellsworth, Mitch-
- ell, Cloud., Republic and Jewell, an inferior grade of lignite or brown 

coal is found. This coal burns freely, but has a very high percentage 
of ash. The average thickness of the bed is about 22 inches, though 
it varies from 8 inches to 3 feet in thickness. This coal is mined by 
drifts and shafts usually; in some localities it may be mined by strip
ping. It can not compete in the market with the coals from Colorado 
or with those from the eastern part of the State ; but away from the 
railroad linBs it may be mined with profit. The coal statistics of Kan
sas for 1887 were furnished by Mr. George W. Findlay, State inspec
tor of mines. The following table gives the production of coal and 
other interesting statistics for the several counties in the State for the 
year 1887: 

Production of coal in Kansas in 1887 by counties. 

'§ 
p, ai "'"' -+"'. -+"''d -+"'. 
OS ~ ~"CS ~l:lll ~ -sol ~"' 

"C1 p, btl~ ;::j.s gs~ g] ..... 0 ~~ 0~ ...... !:1:~ o..; 0~ P. s ·~ S,..'t:S s~ 
Counties. Production, .... .... ::...~ s Q;) p, P:. OS~ ol~ § . OS I» 1S87. Q;).., Q:>oj Mos<:e OS 

,.0~ 
Q;) 

-~ ~~ bt~ '8~ ~ 
ol't:S't:S -"C 

8 ~ ::... ~"CS ~~-S ~ ~"CS 
;::j 

~ ~ ~ ..... Q;) 

H-~ H·~ z 8 <tjOP. H 
1--- ----·1-----1--------1----1- ---1---

Crawford ....•.. . ... 
Cherokee ....•...... 
Osage .............. . 
Linn ....•........... 
Leavenworth ...... . 

- Penitentiary shaft, 
Leavenworth .... . 

Franklin ......... .. 
Bourbon ........•.•. 
Neosba ............ . 
Cloud ........... . .. . 
Shawnee ......... .. 
All other counties . . 
Strip coaL . ...... . . . 

Bushels of 80 
pottnds. 
7, 451, 225 755 
9, 631, 553 839 
9, 840, 189 2, 044 

310,000 45 
2, 737 t 000 290 

2, 150, 000 
452,000 

1, 000, 000 
750, 000 
200,000 
GOO, 000 
300,000 

4, 500, 000 

260 1, OL5 $2. 00 $282, 407.53 $327,188.03 $73,726 
251 1, 090 2. 00 357, 794.32 413, 987. 67 88, 142 
198 2, 242 2. 00 633, 309. 95 648,417.40 76, {!16 
22 67 2. 00 13, !)85. 00 ---- ... --. -. 6, 032 

197 487 2. 00 109, 480. 00 118, 459. 00 20, 094 

Total . . .... .. ... . 39,921, 967 ...... . ..... ... . .. ........... . .. . ... . ............ -· · · •. . 

NOTE.-With the except-ion of the first five counties mentioned above no county statistics were ob
tained other than the total p1·oduction. 

The Penitentiary shaft mentioned above is in Leavenworth county, 
and is worked entirely by convicts, most of the product being furnished 
to State institutions and the remainder sold. Of the ab~ve output 95 
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per cent. was shipped from the mine and the remainder consumed lo
cally. In this estimate of the production of the State no account was 
taken of the slack. During the year 5 fatal and 21 non~fatal accidents 
are reported by the mine inspector. These accidents all occurred in the 
tltree counties: Crawford, Cherokee, and Osage. The production for 
1887, as reported by the mine inspector, is 196,879 short tons in excess of 
that for 1886. 

Mr. A. J. Vanlandingham, assistant general freight agent of the Kan
sas City, Fort Scott and Gulf Railroad, and of the Kansas City, Clinton 
and Springfield Railway Company, reports the following shipments of 
coal mined in Missouri and Kansas and carried by these lines of railroad 
during 1886 and 1887: 

Shipments of coal over lines of Kansas CitJJ, FM·t Scott and Gulf rail1·oad, and Kansas City, 
Clinton and Springfield milway in 1886 and 1887 in short tons. 

Mined in Kansas. Mined in Missouri. Total. 

Railroads. 

~·-I~ 1886. 1887. 1886. 1887. 

Kansas City, Fort Scott and Gulf 
R.R ........................... 424, 372 449, 884 223,685 267, 695 648, 057 717,579 

I 

Kansas City, Clinton and Spring· 
field Rwy ...................... =:.:.::1=:.:.:: 50,768 59, 282 so, 768159,282 

----------
424, 312 449, 884 274,453 326, 977 698, 825 776, 861 

The following table gives a statement of the coal and coke shipment 
by the coal companies situated along the Atchison, Topeka and Santa 
Fe railroad during the year 1887: 

Shipments of coal over the Atchison, Topeka and Santa Fe milroad in 1887. 

Names of companies. Location of mines. Coal. Coke. 

---
Short tons. Short tons. 

The Cherokee and Pittsburgh Coal and Frontenac, Crawford county, 74,234 ................ 
Mining Company. Kansas. 

The Osage Carbon Compa!!y ............ Osage county, Kansas ....... 268,513 .................. 
The Cailon Citv Coal Company ......... Fremont county, Colorado .. 253,594 .......... ... 
The Trinidad Coal and Coking Company . Las Animas county, Col- 141,016 17,807 

orado. 
Raton Coal and Coke Company ......... Colfax count.v·, New Mexico. 154,875 .................... 
The San Pedro Coal and Coke Company. Carthage, New Mexico ...... 58,707 13,700 

-----·--
Total ................................ ............................................. 950,939 31,507 

During 1887 there was considerable activity in the opening of new 
mines in Kansas, especially in the vicinity of Leavenworth, Osage City, 
and Cherokee. The exact n11mber of mines in the State was not re
ported by the inspector for 1887. The following table shows the num
ber of mines and character of the coal worked at the close of 1885. 
With the es:ception of tlw localities mentioned above, the number of 
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mines &tiring iS87 wottld probably not vary very much from that given 
in the tab1e: 

N1J,mbet o/ mines dnd sifippings and thickness IJ/ Mal beds wm·ked in Kansan. 

Counties. 
Number Number Average I Ch . t f C · dt.. 
of opera- of thickness of arac er o oal tii1~e uy 

tots. mines. coal bed. Mat. strippmg. 

1-~=-------"--------· -------- --~--

draw:l'ofd .. ;; .•••••.....• ; ••• 

iif:~: :~~~~:~~:: :~ ~ :~~~:~ 
Franklin ..••••.•• • ••. "• ..•.. 
Doup:las .....••...•.•.••..•• . 
Cloud ...........•.......••••• 
Republic ...••..•••••..•.•••. 
Ellsworth .......••••.••..•.. 
Lincoln .....•.••.....•..••• • •. 
Russell ...........•..•.•••••. 
Neosho .......••........••... 
Linn ........................ . 
Leavenworth ..•......••..•.. 
Bourbon ......•.......•.•.... 

Labette .•.....••••••.••..... 
Jewell ...••••.••...•.•..•.... 

~otal ......••••••••.•...... 

i3 
19 
4 
7 
2 
6 • 1 
6 
4 
8 
7 
4 
5 
6 
2 
6 

3 
1 

104 

feet. inches. 
22 3 4 
23 3 3 
24 1 4 
7 1 0 
2 1 1 
1 1 6 
1 1 :j 
6 2 0 
5 2 0 
8 1 7 
7 1 8 
4 1 1 
5 1 2 
6 2 5 
2 1 10 
6 1 6 

Opera- 8t1'ip-
tars. pings. 

:BitttlilitlO'ttS. . . 37 37 
:Bituminous . . . 2 2 
Bituminous . .. 24 24 
Bituminous ................. . 
Bituminous . .. 19 19 
l3ituilli11ous . ................ . 
Bituml11oug ......... _. .. .... . 
Li_gnite ..................... . 
Lignite ...................... . 

ti~~n: ::::::: :::::::: ::::::: 
~lf~~b;o"~~-:: :::::::: ::::::: 
Bituminous ............... .. 
Bituminous . . . . . . . . . . . . .• .... 
Poor bitumi-

nous........ 17 17 
3 1 6 Bituminous ................. . 
1 1 5 Lignite ..................... . 

139 ............ ··-··-·····- ••. 99 99 

KENTUCitY. 

· Total production in 1887, 1,933,185 short tons; spot value, $2,22:3,16:l 
This State is the only one which includes within its boundaries portions 
of both the Appalachian and the Illinois or Central coal fields. Accord
ing to Prof. John R. Procter, State geologist, the Appalachian coal field 
in Kentucky covers about 10,000 square miles in the eastern part of the 
State, and the Illinois about 4,000 square miles in the western part of 
the State. The former area lies east of a line drawn from Portemouth 1 

on the Ohio river, southwest through Irvine, on the Kentucky river, and 
.Albany, in Clinton couHty, ~outh of the Cumberland river. The west· 
ern coal field covers ten counties and parts of fifteen counties lying in 
the northwestern part of the State immediately south of the Mississippi 
river, between the Rolling Fork and the Cumberland rivers. The fol
lowing description of these coal fields is taken from a recent article on 
the "Mineral Resources of Kentucky," by Professor Procte~: 

"Resting upon the southeastern slope of the great anticline of cen
tral Kentucky, the Coal Measure rocks dip gently to the southeast until 
interrupted by the Great Pine mountain fault, extending from the 
'breaks' of Big Sandy to near Jellico, on the Tennessee line. As the 
hills increase in hetgbt, tb!3 thickness of the measures and the number 
of coal beds inorease to the southeast, until we have north of Pine 
mountain the following coals, counting from the western outcrop up
wards; Two coal beds below the conglome.ra,t~, pne a reliable bed from 
$6 to 48 inches thick; Coml>s cqal, first coa~ _abo~~ e;t)Pglomer~te~ ~~ tu 

:' ; ; .-. 
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36 inches thick, not given a number; Sand Lick coal, 36 to 60 inches 
thick (coal No.1); Wright's coal, 12 to 42 inches; Elkhorn coal (coking 
seam), 40 to 108 inches (coal No.3); Upper splint coal, 36 to 80 inches; 
Kiser's 72-inch coal (Letcher); Bear Fork cannel (Pike); coal with 
many partings; Ambergy's SO-inch coal (Knott); Sycamore Creek 92-
inch coal (Pike); Flat Woods coal, Pike county, reported as a thick 
bed. 

"In the Big and Little Black and Log mountains, in the synclinal 
trough between the Pine and Cumberland mountains, through the 
counties of Letcher, Harlan, Bell, and Knox, the above section is not 
only present but additional coals in higher measures. The mountains 
reach an altitude of 4,000 feet above sea, and the vertical thickness of 
Coal Measures is probably greater here than is found at any one place 
in the United States. Two claims may be made for the Kentucky coal 
field: (1) That it contains the largest known area of rich and thick 
cannel coal beds, and (2) it contains the largest known area of thick 
and pure coking coals. The main coking coal of eastern Kentucky has 
been named the Elkhorn, from the stream of that name in Pike county 
where it was first found and proved to be a coking coal. Since its dis
covery a few years since, this bed bas been identified and traced as a 
thick coal bed over an area of more than 1,600 square miles and has 
been proved by tests to produce an excellent coke over an area of more 
than 1,000 square miles. This coal attains its greatest thickness in 
Letcher, Pike, and Harlan counties, Kentucky, and in Wise county, 
Virginia; but it is sufficiently thick for profitable mining, when trans 
portation is secured, in all of the following counties: Pike, Letcher, 
Harlan, Floyd, Knott, Leslie, Perry, and Bell. For over 1,000 square 
miles it is found as coking coal with a thickness of from 6 to 9 feet 
and most favorably located for cheap mining." 

The following analyses of eastern Kentucky cannel and coking coals 
and cokes have been made by the Kentucky geological survey: 

Analyses of Kentucky coals, made by the geological snrvey of Kentucky. 

Counties. Volatile Fixed Ash. Sulphur. Character of coal. -matter. carbon. 

Johnson .................. 49.130 41.920 7.150 0.802 Cannel. 
Pike ..................... 43.400 46.300 8.300 o. 689 do. 
Perry ................... 44.160 49.400 6.000 o. 766 do. 
Breathitt ...••••..•....... 66.280 29.730 3. 64-0 o. 830 do. 
Breathitt ..•.....•........ 53.800 45.000 5. 540 0. 722 do. 

re~~i~~ :::::::::::::::::: 50.060 40.140 8.400 1. 650 do. 
34.30 58.10 6. 50 o. 890 Elkhorn coking. 

Pike ..................... 26.80 67.60 3. 80 o. 967 do. 
Pike ..................... 33.50 60.54 3.96 0.429 do. 
Wolfe .................... 37.50 55.70 4.40 o. 895 do. 
Bell ...................... 37.90 57.78 3.12 1. 030 do. 
Bell ...................... 38.60 57.30 2. 70 0. 629 do. 
Harlan ................... 36.70 58.86 2. 24 0. 277 do. 
Harlan ................... 35.30 58.24 3. 36 1.290 do. 

9164:MIN-17 
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.Analyses of cokes, made by the geological survey of Kentucky. 

Counties. 

Pike . ...••••••..... .. .•......•••••••.••. 
Pike .•.•••.................•.••••..••... 
Wolfe .....•.••.••.... . ••.•..•..•..••... 
BelL ....•..•••••.•••••••.•••.....•..•... 
BelL .... . ...••...... . •••.•.............. 
Harlan ..••••......••••.•.•.••....•...•.. 
Harlan ........••.•.••..••....•.•.. . ..... 

Fixed car-
bon. 

94.14 
95.40 
91.00 
95.80 
94.00 
93.10 
93.60 

Ash. Sulphur. 

4. 66 1. 484 
3. 50 . 517 
4. 60 . 503 
4. 00 1. 710 
5. 60 .629 
6. 30 . 546 
6.00 1.068 

T~~ 
100.284 ; 
09.417 
97. 103 

100.510 
100.229 
99.946 

100.668 

"The western coal field is a broad synclinal, having its axis al
most parallel with the general direction of Green river, and crossed by 
gentle undulations running slightly north of east and south of west. 
The conglomerate sandstone at the base of the Coal Measures is not 
so thick as in eastern Kentucky. Above tliis conglomerate 12 work. 
able coals are present. Some of these coals are of excellent quality, l 
but the percentage of ash and sulphur is greater than in the best of \, 
eastern Kentucky coals. A strong coke has been made from at least 
one of the Upper coals, having, however, in the coke from unwashed 
coal, a higher percentage of sulphur than is desirable. Recent experid 
ments lea<l to the hope that a furnace coke may be made from the first 
coal above the conglomerate (No. I). This field has now excellent 
transportation facilities. Green river traverses the entire field from 
south to north, giving reliable slack-water navigation from Bowling 
Green to the Ohio river. One railway traverses the center of the field 
from ·east to west, and two railways from north to south, and two im
portant_ new roads are being completed now and others are projected." 

The coal statistics for the year 1887 were furnished by Mr. C. J. Nor
wood, the State mine inspector. The total production of the State 
for 1887 was 413,185 short tons in excess of that for 1886, the most 
notable increase being in the southeastern coal field, the production of 
which in 1887 nearly doubled that for 1886. The State is divided into 
three districts, namely: Western, southeastern, and northeastern dis
tricts. The following list of the mines in these districts, with their loca
tion and production in 1887, is reported by the State mine inspector: 

Production of coal in the western district of Kentncky in 1887, by individual mines. 

Names of mine_s·---I---P-os_t_offi_c_e_s_. __ f Countioo. I Pm1;::f•n, 

Robinson .... . ... . ............. Island ············ --· ···1 McLean ...... 1 ~~~it~~r Hecla ........................ . Earlington .. .. .. .... . ... 'ij:opkins.... . . 1,153, 201 
Co-operative . . . . . do do 452 066 

~~i::!~t~~:::: :~ ~:::: :::::::::: -~~di~~~~i~~~ ~::::::::: ~ ::: :~~ :::: ~:::: ~gg; ~ig, 
Diamond.... . . . .. . . . . .. . . . . . . . Earlington . ..... . ........... do ......... } 
Saint Charles.................. Sain~ Charles . ... . .... . .... do . ........ 8, 830, 853 Earlington No. 11 . ... . ........ Earlington .... . .. . .......... do ....... .. 
Earlington No.9 .................... do ..... ... ... ... ....... do ........ . 
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Pt·oduction of coal in the western district of Kentucky, etc.-Continued. 

Names of mines. Post officeil. Counties. 

Clifton ..........•..•......... Mannington ............ Hopkins ..... . 
Dovey's Kentucky . . . . . . . . . . . . Mercer . . . . . . . . . . . . . . . . . Muhlenberg .. 
Mud River ................... Mud River ............... do ....... . 
Memphis ...................... Bevier ...................... do ........ . 

~e~J~~g~ii ~.-_-_-_-_- :::::::::::::: ~~~!d~!e~~~~ ::~~ ~: :::::: ::: :~~ ::::::::: 
.Airdrie . . . . . . . . . . . . . . . . . . . . . . . . ..... do . . . . . . . . . . . . . . . . . ... do ........ . 
Davidson's Uniontown ........ Uniontown ............. Union ... .. . 
Davis Bros. & Wardlaw....... Caseyville .................. do ........ . 
Shotwell ....... _.... . . . . . . . . . . Dekover ................... do ........ . 
Lehman ....................... Commercial Point .......... do ......••. 
John Tate...... . . . . . . . . . . • . . . . Caseyville . . . . . . . . . . . . . . . do ........ . 
Eight small mines............. .. . . .. . .. ..•.. .. ...•... .. . ... do ....... . 
James M. Lamb's ............. Weston ................ Crittenden .. 
Taylor ..........••.....•..... Beaver Dam ............ Ohio ......•... 

~~nldo:;~_.".".".": :::::::::::::.::: - ~-c-~d~~~ ::::::::::::::: : :::~~ ::::::::: 
McHenry.~···················· ...••• do ..••...•.......•..... do ........ . 
Echols......................... Echols .....•................ do ........ . 
Zion........................... Zion . . . . . . . . . . . . . . . . . . Henderson ... . 
Peoples........................ Henderson .............. . ... do ........ . 

~~~!;!~:·:::~ ::~::::~~~:~:::: --~~~~!;!~~:::::::::::~:: :: ::i~: :::::::: 
Nail's ..................••.... Owensboro .•........... Daviess ...... . 
R. Patrick's .....•.....•............. do ..................... do ........ . 

N.·~B:~t~~~:: ::::::::::::::::: ::::::~~: :::::::::::::::: : :::~~ ::::::: :~ 
Sixteen small mines .•••...•..........•••...•••.............. do ....•.... 
Empire .....•..•.••..••.•...••. Empire ...•••.••..••..•. Christian ..... 

Production, 
1887. 

Bushels of 
80 pounds. 

435,000 
793, 843 
744,290 

1, 297, 640 
1, 867,000 

25,000 
10,000 

115,000 
108,639 
822,999 
52,006 
50,000 
30,000 
70,800 

160,000 
367,451 

1, 062,000 
1, 800,000 

375,000 
60, 000 

135,000 
90,000 

612,800 
375,000 
165, 073 
31, 000 
15, 000 
10,000 

160,000 
612,682 

Total.................... •••••• .•.• •. . ••. . . . . . ..• .. .•.••• .......... 24,557,449 
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P1·oduction of the individual mines in the southeastern dist1·ict of Kentucky in 1887. 

Names of mines. Post officeR. Counties. Production, 
18R7. 

-------------------------l--------------------1---------------------

Happy Hollow ................ Sloan's Valley .......... Pulaski ...... . 
Barren Fork .................. Flat Rock .................. do ......... . 
Beaver Creek ................. Greenwood ................. do ........ . 
Greenwood ................... . ...... do ..................... do ........ . 
Dowlais ....................... Jellico, Tenn ........... Whitley .... .. 
Main Jellico Mountain ........ Kensee ..................... do ........ . 

Eili~~ ~~~~ -~~~~~-~~:.::::::::: · i~~i ii~~~st~at·::::::::: . ~-~d~e~ :::::::: 
Pitman ........................ Pittsburgh .................. do ....... .. 
Highland (Wood's Creek) ........... do ..................... do ........ . 
.Aetna ............................... do ..................... do ....... .. 
.Altamont ..................... Altamont ................... do ........ . 

r:~~f~~~~~::~:::::: ::::::::::: - ~~t~~~~~;~~~~;:::::: :::: :~: :i~ ::::::::: 
Victoria ............................. do ..................... do ........ . 

Bushels of 
80pounds. 

480, 000 
1, 024, 741 
1, 248,645 

956,227 
2, 242,749 
3, 340,637 

73, 079 
181, 002 

1, 210, 397 
22, 500 

248,620 
558, 131 
540,000 
559,950 
853,878 

~h!otf~Ia:~~~d_- ::::::~:: ~ ~:: ~: -~~~~~e~~~~~~t-:::: ::::: ::: :~~ ~: ::::::: ) 

217, 913 
200,000 

Star ................................. do ..................... do ......... I 

50,000 
~~~¥si~~:::::::::::::::::::: :~!~~~~~~~~:::::::::::::: ::::~g ::::::::: J 
Garrard's .. • • • • . • • • • • • • •. • • .. . Manchester...... . . . • .. . Clay . ........ . 

1, 000, 000 

TotaL .................. . 15,008,469 
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Production of the individual mines in the northeastern district of Ken{ucky in 1887. 

Names of mines. Post-offices. Counties. Production, 
1887. 

1-----------1----------~1------------

.Ashland Coal and Iron Rail-
way ...... --------------··--- Geigerville --------··-·· Boyd ........ . 

Great Western Mining and 
Manufacturing Company . . . Peach Orchard.......... Lawrence ..... 

Lexington and Carter Coal 
Mining Company, Nos. 1 
and 2. ___ ................... . Music ......•..... __ .... Carter ....... . 

Strait Creek ................... Denton------······-·--- ... do------·-· 

M!~y:F~~~~~~::::: ::::::::::::: -G~ig!0vili~-: :::::::::::: ::::~~ ::::::::: 

BUi!hels of 
80pounds . 

3, 648,625 

1,164, 956 

1, 052, 575 
650, 000 
629,958 

1, 618,000 

Total. ................ -- -j --···· ................ ·.···1···--- ......... ·1 8, 764,114 

For convenience of comparison the following· summary of the pro
duction of these three districts since 1884 is given in short tons below : 

Production of coal in Kentucky jrmn 1884 to 1887. 

1884. ~--~~~~-~ ---

Short tons. Short tons. Short tons. Short tons. 
Western coal field ............... __ . 875, 593 860, 000 855, 000 982,282 
Southeastern coal field .............. 384, 031 400,000 390, 000 600, 339 
Northeastern coal field .............. 278, 630 280, 000 275, 000 350, 564 

--------------
Total ............... : ....•... _ 1, 538,254 1, 540, ooo I 1, 520, 000 1, 933, 185 

The production as given in the above tables is for all classes of coal, 
that is the production of lump, nut, and slack were not reported sepa
rately. The cost of mining the coal and placing it on board the cars at 
the mine varied in the several districts during 1887, as shown in the 
following table: 

Cost of mining coal and preparing it for market in Kentucky in 1887 . 

· Districts. 

Northeastern .....••.••......•••••.•••....•.•...••.... --. 
Southeastern ..........•..••..•...•...•..•••••...•....... 
Western ....•....•...•......•.•••.................••.•... 

.Average I Variation of 
cost per 100 cost per 100 

bushels. 

1 

bushels. 

$~: ~b! 1$3: i3i "t~ 3: "26! 
3. 764 3. 704 3. 824 

The Northeastern district includes the counties of Boyd, Carter, and 
Lawrence. The coal beds worked in this district are the Peach Orchard 
coal bed worked in Lawrence county and the Coalton coal bed worked 
in Carter and Boyd. 1.'he Peach Orchard coal bed varies greatly in 
thickness; at Peach Orchard it is 6 feet thick. The Coalton bed fur-
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nishes an excellent fuel for using raw in blast furnaces and other uses 
connected with iron mills. The thickness of this bed varies from 3i to 
6 feet. 

The Southeastern district includes the counties of. Clay, Laurel, 
Pulaski, and Whitley. The coal beds worked belong to the lower mem
bers of the Lower Productive and Conglomerate series. The thickness 
of these beds varies from 3 to 4 feet. The celebrated Jellico coals are 
worked in Whitley county. There are twenty-three mines in the South
eastern district, the largest number being in Laurel county. 

The Western district, which is a part of the Illinois coal field, includes 
the counties of Crittenden, Daviess, Henderson, Hopkins, McLean, Muh
lenberg, Ohio, and Union. Twelve coal beds are known to occur in this 
district, of which, however, but five are worked to any considerable ex
tent. Various attempts have been made to locate an equivalent for the 
Pittsburgh bed in Kentucky, but thus far they have not been success
ful. Running i u an irregular east and west direction across this western 
coal field is a disturbance which has divided the basin into two parts; 
north of this disturbance the Upper coals are in place while south of it 
the Upper coals have disappeared and only the Lower coal beds, from 
numbers 1 to 5, are found. 

The most important coals in the northern Upper field are numbers 12, 
11, and 9 of the Geological Survey. According to Mr. J. H. Allen, of 
Mannington, Kentucky, the coal from No.1 bed, after being crushed 
and washed, makes a very good coke. At prP-sent there are 95 coke 
ovens in the State, distributed as shown in the following table: 

Coke ovens in Kentucky at the end of 1887. 

Names of companies. Location of ovens. Number 
of ovens. 

Bytne & Speed ................................. Louisville................... 4 
O'Neil & Co .......................................... do..................... . 4 
Blick & Phillips Uoal Co....... . . . . . . . . . . . . . . . . Covington . . . . . • . . . . . . . . . • . . 6 
A. Montgomery & Co ................................ do . . . .. . . . . .. . . .. . . . . . . 6 
Swift's Iron and Steel Works .................. Newport.................... 12 
Dovey Brothers ................................ Mercer's Station............ 7 
Clifton Coal Company . .. .. .. . .. . .. . . .. . . .. . .. . Mannington . . .. .. . .. .. .. .. . 34 
St. Bernard Coal Compans . . . . . . . . . . . . . . . . . . . . Earlington. . . . . . . . . . . . . . . . . . 22 
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The cokes made from these coals have, in all cases, a bright silvery 
luster and a clear metallic ring with good physical structure; in most 
cases, however, the percentage of sulphur in the coke is high, though 
not higher than the majority of Alabama and Tennessee cokes. The 
yield of coke compares very favorably with that in the adjoining fields, 
being 54 per cent. of the coal charged into the ovens. Mr. Allen reports 
the following analyses of unwashed and washed coal, and coke made 
from the washed coal at the Clifton mine in Hopkins county: 

Analyses of washed and unwashed Clifton coal and coke. 

Volatile I Fixed Sulphur. .Ash. Total . .Analyst. matter. carbon. 

----------------
Per cent. Per cent. Per cent. Pe'r cent. Per cent. 

Washed coal, No. 1, 
bed (L) .............. 35.24 52.53 1. 92 10.31 100 Stutz. 

Unwashed coal, No.1, 
bed (L) .............. 33.32 47.45 3. 21 16.02 100 do. 

Coke No. 1, bed (L) .... 1. 28 83.14 1. 98 13.60 100 do. 
Do ............... 1. 62 83.42 2.021 12.94 100 Safford. 

The Mud River coal can be used in a raw state in blast-furnaces; 
the Coalton coal is also noted for its excellence as an iron-making fuel 
in the raw state, containing more ash, but a little less sulphur than is 
yielded by the Mud River seam; neither of these coals, however, will 
make good coke. The analyses of these coals and a number of others 
reported by Mr. C. J. Norwood, are shown in the following table: 

Analyses of Kentucky coals from the report of M1\ C. J. No1·wood, State mine inspecto1'. 
i 

I FixOO 
Vola- Sui- Character of coal Localities. Counties. tile mat- Water. .Ash. carbon. ter. phur. analyzed. 

--
Per ct. Perc~. Per ct. Per ct. Per ct. 

Peach Orchard .. Lawrence ... 49.24 36.56 3. 24 .. .............. 11.56 Peach Orchard. 
Manchester ...•.. Clay ........ 60.70 38.10 1. 20 1. 79il 5. 80 No.1 bed. 
Pittsburgh ...... Laurel ...... 59.58 37.12 . .. - . ~ - - 0. 895 3. 30 Coking. 
Flat Rock, •.•..•. Pulaski ...•. 58.26 33.80 1. 54 ]. 540 6.40 In tar-conglomerate. 
Kensee .......... Whitley .... 63.10 32.86 1. 90 0. 700 2.14 Jellico bituminous. 
Mining City ..... Butler ...... 54.24 34.36 8,00 0.876 3.40 
Coaltown ........ Christian ... 55.03 32.22 4. 85 1. 373 7. 90 Coaltown. 
Hawesville ...... Hancock .... 50.50 39.00 3. 30 3.373 7. 20 Main Hawesville. 

(Middle seam). .... do ....... 49.30 34.80 5.40 2. 39!l 10.50 Middle bed. 
Lewisport ....... .... do ....... 45.56 43.40 3.50 4.155 7. 54 Lewisport. 
Coalton .......... Carter ...... 54. go 39.00 .. ........... 1. 312 6.10 Iron smelting. 
Mud River ....... Muhlenberg 58.60 36.50 ·--·---· 1. 923 4. 90 do. 
Clifton ........... Hopkins .... 47.45 33.32 . ...... ~ .... - 3. 210 16.02 Unwashed coking. 
Earlington ....... .. . do ....... 48.77 39.26 6. 85 2. 911 5.690 Washed slack. 
Clifton ........... .... do ....... 52.53 35.24 . .. ~ . - . - 1. 92 10.31 Washed coking. 
Pryse's Tunnel .. Lee ......... 55.50 35.50 4.00 1. 041 5.00 

The number of mines and the production in these three districts, by 
counties., are shown in the following table: 
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Nwrnber o} ·mines in opel'ation and production of coal in Kentucky dut·ing 1887, by counties. 

Districts. Counties. Number Production, 
of mines. 1887. 

1-------------l---------------------------l-------------
Short ton8. 

r 

Christian .•.•••.•••••.•••••.•••••.•.•.••... 
Crittenden ... _ ............ _ ....•.....••••. 

Henderson .......•.•..•.........•.•••••.. 

1 24,507 
1 2,832 

20 15,243 
5 50,912 

I 

Daviess .......••..............•......••••. 

Western ......... <Hopkins .................................. . 

I 
McLean .....•..•............. . ..... . ...... 

9 487,916 
1 13,653 

~hf~~~~ ~-~r-~:::: ·.::::::: ::::: ·.: : : : : ::: : : : : : 6 189,511 
5 150,578 

l Union .................................... . 13 47,130 

Total. ........................... ··•··· 61 982,282 

{
Clay.·'~-.................................... 1 2, 000 

Southeastern ... ·j Laurel..................................... 16 226,617 
Pulaski . . . . . • . • • • • • . • • • • . . . • . . • . . • . . . . . . • . 4 148, 385 
Whitley ................................... 

1 

__ 2 _223,3~ 

Total...... . . • . • • . • • • • . • • . • . • • . . . • • • . . . 23 600, 339 
========= 

Boyd...................................... 1 145,945 
Northeastern . . . . S Carter...... . .. . . . • . . • • .. • . • • • • . . • . . . . . • . . . 5 158, 021 

(Lawrence . . . . . . . . . . • .. . • . • • • . . • . . • . • • • . . • . 1 46, 598 

Total. ................................ . 350,564 

The State .................................................... . 91 1, 933, 185 

The increase in the coal output of Kentucky since 1880 has been great. 
In that year the total production was about 1,000,000 short tons; in 
1887 the total production was 1,933,185 short tons, or practically double 
the production for 1880. In the fiscal year· ended July 1, 1887, the num
ber of persons engaged in the eighty-six mines, which come under the 
supervision of the inspector, was 4,903. Including in all mines, large 
and small, there are probably not less than 6,500 miners employed in 
Kentucky. The following table shows the production of coal in Ken· 
tucky from 1873 to the present time: 

Production of coal in Kentucky. 

Years. 

1873 .....••••..••...•..•.... 
1874 ...................... .. 
1875 ......••••••.•.......... 
1876 ..•..........•.......... 
1877 ..•....... •..•.....••... 
1878 .................... . .. . 
1879 .. ~- ..•............ . .••. 
1880 ................... . .. .. 

I I 
Short tons. 

300,000 
360, 000 
500,000 
650,000 
850,000 
900, 000 

1, 000,000 
1, 000,000 

Years. 

1881 ........................ . 
1882 ............ ··•••···•···. 
1883 ....................... .. 
1884 ........................ . 
1885 ....................... .. 
1886 ....................... .. 
1887 .................... . ... . 

Total for fifteen years. 

MARY LAND. 

Short tons. 

1, 100,000 
1, 300, 000 
1, 650,000 
1, 550,000 
1,600, 000 
1,550, 000 
1, 933,185 

16,243,185 

Total production in 1887, 3,278,023 short tons; spot value, $3,114,122. 
The coal fields of the State· are composed of the Cumberland and the 
Frostburg or George's Creek basin. These are parts of the Appalachian 
field, and are situated in Alleghany and Garrett counties. The continua
tion of the field to the north into Somerset county, Pennsylvania, is known 
as the Wellersburgh basin. The great bed of the Cumberland region 
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is geologically identical with the Connellsville coking coal bed and the 
Pittsburgh gaa coal bed; the area underlaid by this bed in Maryland 
IS about 20 miles long, northeast and southwest, with an average width 
of about 4~ miles; the original area underlaid by the bed before mining 
was commenced was, however, only about 27 square miles. The bed 
is popularly called the "14-foot bed," although it rarely has a workable 
thickness over any considerable area of more than 10 feet, and seldom 
produces more than 6,000 tons of merchantable coal to the acre. 

This coal field has connections with the tidewater as follows : 
Via Baltimore and Ohio railroad to Baltimore, 178 miles from Cum

berland and 206 miles from Piedmont. 
Via Chesapeake and Ohio canal to GeorgetowJ1184 miles, and to Alex

andria 191 miles. 
Via Pennsylvania State Line branch, which connectR with Cumber

land and the Pennsylvania railroad near Mount Savage. 
Via George's Creek and Cumberland railroad from Lacount to Cum

berland, where connections can be made with railroad or canal. 
The shipments made by these routes for 1887, compiled from offici3tl 

sources, are shown in the following table: 

Shipments from the Cumberland coal field, Maryland and West Virginia, (a) in 18H7. 

1887. 

Names of' companies or mines. 

Compared with 
1886. 

1------------------------------

Long Long Long Long 
tons. tons. tons. tons. 

Consolidation Coal Company. 766, 306 137, 760 197 32, 536 
Maryland Coal Company..... 221. 179 2, 607 87,709 5, 023 
George's Creek Coal and Iron 

Company ..•••.•..••...•.... 
American Coal Company ..•.. 
Potomac Coal Company ...•.. 
New Central Coal Company .. 
Borden Mining Company ..... 
Maryland Umon Coal Com-

pany .••.••..•...•••••....•. 
Blaen Avon Coal Company ... 
National Coal Company ..••.. 
Davis & Elkins' mine ..•..••. 
Swanton Mining Company ... 
Atlantic and George's Creek 

302, 577 86, 246 1, 350 3, 839 
173, 342 2, 255 65, 522 18, 513 
207, 620 .. . . .. . 108 2, 0.65 
171, 139. ... . .. 8, 274 2, 493 

8, 184 33,065 139, 805 11, 582 

137, 014 . .. .. . . 10, 326 1, 183 
11, 606 103 .. . . .. . 225 
92,045 ....... 10,948 14,782 
74,462 . .. . . .. 4, 660 3, 545 
52, 708 .. • • • • . 572 8, 330 

Long Long Long 
tons. tons. tons. 
!l36, 79!:1 , 26~. 147 ·•···•• 
316, 5181 27, 776 .••...• 

394, 012 128, 070 .. - ..•• 
259, 6321 48, 327 . - •.•• -
209, 793 53, 036 .....• -
181, 906132, 345 .••... -
192, 636 54, 889 ..•..•• 

148, 523 31, 752 .. - ... -
11, 934 . . . . . . 53, 896 

117,775 55,138 .••...• 
82, 667 34, 485 .. - ...• 
61, 610 18, 922 .. - .... 

Consolidated Coal Company 
(Pekinmine) .....••.........••...••..•••••. . ••••...•••••...•...... .• •••.. 7,321 

Union Mining Company..... .••... .•. .•••••. .••••.. 7, 500 7, 500 676 ••••... 
Piedmont Coal and Iron Com-

LJ>c~F~~~t~~~~~~~~::~:::: ::::::::: ::::::: ::::::: ··5;597 ····5;597 ··5;597 --~·-~:~ 
North Potomac basin. 

Elk Garden mines .•••••...... 
Atlantic and George's Creek 

Consolidated Coal Company. 
Big Vein Coal Company ..... . 
Davis and Thomas mines ..•. 

179,701 15,960 58,297 5, 396 259,354 48,975 ...... . 

107,605 .................... . 
59,801 ....... ····-·· ...... . 
15, 178 . -- .. . . . . -.. .. 6, 883 

107, 605 46, 031 . - •..•• 
59, 801 8, 801 .• - •.•• 
22, 061 1, 384 . -•..• -

Total. ••••••••••••••••• 2, 580, 467 277, 996 387, 768 129, 492 3, 375, 723 846, 151 62, 895 
62,895 

Increase ....................................................... 783,256 ..... .. 
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Recapitulation. 

From-

1------------·------------ ---1----1 

Cumberland and Pennsylvania Railroad . 1, 490, 863 131, 869 276,240 80,480 1, Fi79, 552 
Cumberland Branch ....... ------ . --.... . 332,798 125,305 ............. _.. 458,103 
George's Creek aml Cumberland Rail-

road . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 394, 521 4, 862 53, 231 23, 636 576, 150 
West Virginia Central and Pittsburgh 

Railway.- · --- ----·-··········------· 362,285 15,960 58,297 12,279 448,821 
Local sales from mines...... . . • . . . . . . . . . . . . . . . . . . . . . . . . . . . . -- . . . . . 13, 097 13, 097 

Total. .•..•••••.••••••.••••.. _..... 2, 580, 467 277, 996 387, 768 129,492 3, 375, 723 

a. This table includes the shipment from the Elk Garden, Atlantic and George's 
Creek, Big Vein, Davis and Thomas mines, all of which are included in the North Poto
mac basin situated in West Virginia. 

In the above table the small shipment of 129,492 tons is credited to 
surplus and local consumption, and in tbe following table, showing the 
coal shipment at the different mines and the transportation for forty-six 
years, from 1842 to 1887, inclusive, the surplus and local consumption 
is included in the shipments of the Baltimore and Ohio railroad. 
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Years. 

MINERAL RESOURCES. 

Total8hipment8jrorn the Cumberland coalfield in 

Frostburgh region. 

Cumberland and Pennsylvania Railroad. Cumberland Coal and Iron 
Company's Railroad . 

.s 0 .-d :a ~ ,.q 0 
0 0 i 
<d <d 
1:1 § ~ 
~.-d dl 
~ <ll,....; -~ <l)O ~~ 

"""" ~§ p. 0~ 
s~ fo ~ :!:l~ 1:1 <e <V 1:1 

P=l ,.q <ll 
Q Po; 

0 0 :a :a 
0 0 

p.. p.. p.. 
P=l P=l P=l 

l-------------------l---------1--------l--------l--------l---------------------

1842 .••••• ····•••••••••· 
1843 ·••••• .••••.••..••. 
1844 ·•••·•··••••••••••·· 
1845 ·•••••·••••• ·••·•••· 
1846 ••••••·••··••··••••• 
1847 ·••••••••••• •••...•. 
1848 ·••••• ••••••·••··••· 
1849 ·••··••···•··•·••••· 
1850 ...••• ·••··••··•••·· 
1851 •.••••••••••.....•.. 
1852 ••••••.••.••••••.••. 
1853 ••••••.••..••..•••.. 
1854 .•••••.••••••••• .••. 
1855 ·•··••·••••• ....... . 
1856 ·••••••••····· ·•·••· 
1857 ·••••••••••• .••..••. 
1858 ·•••••·•••····••••·· 
1859 .•.•••... •.••....... 
1860 .•••••..••••.•..... 
1861 .••••...•..•..•••••. 
1862 ·•••••·••·•••··•••·· 
1863 .•••••.•••••........ 
1864 ••••••.••..••.•••.•. 
1865 ··••••··•··••··••··· 
1866 ·•••••··••••·••··•·· 
1867 ••••••••••..•..••••• 
1868 ••••••••· .•••••••.• 
18t:9 ••••••••••••.••..••. 

1870 ••••••••••.••.•••••• 
1871 .••••••••••••••..••. 
1872 ·••·••••·•••·•••••·· 
1873 •••••• ·••· ....••..•. 
1874 .•••••..••••..•..••. 
1875 ·•••••••••······•·•· 
1876 ..•..•••.•...•.•.•.. 
1877 ··•••••••••••·••·•• · 
1878 ..•.••••...•.. ·•••·· 

· 1879 ·•••••••••·•••••••·· 
1880 ···••••••••••••··•·· 
1881 ..•.••.•••••••.•.... 
1882 .•••••.••..••..•••.. 
1883 ·•••••·•••·••••••••· 
1884 ..••••••••.•••••..•. 
1885 ··••·•·••·•••·•••••· 
1886 ·· • ••• ·••••••••··•·· 
1887 ·••·····•···••·••··· 

Total. .•••••..•.... 

Long Long Long 
tons. tons. tons. 

757 ........•......•...•. 
3, 661 ......••....•••••.... 
5,156 ··•·•···•·· .•••••.... 

13,738 .••........••••••.••. 
11, 240 .........•....•••..•. 
20,615 .............•. ··•··· 
36, 571 ..................••. 
63,676 .•..........•....••. 
73, 783 3, 167 .•••••.... 
70, 893 51, 438 .•••.•.••. 

128, 534 46, 357 ......... . 
150, 381 84, 060 ..•....... 
148, 953 63, 731 ..•....... 
93, 691 77, 095 .•••••.••. 
86, 994 80, 387 .•••.•..•. 
80, 743 55, 174 ..••....•. 
48, 018 166, 712 ..•....... 
48, 415 211' 639 ......... . 
70, 669 232, 278 ..•....... 
23, 878 68, 303 ...•...•.. 
71, 7!5 75, 206 ........•. 

117, 796 173, 269 .. .. ..... . 
28'7, 126 194, 120 ........ . . 
384, 297 285, 295 ......•... 
592, 938 291, 0 l9 ..•.••..... 
623, 031 385, 249 .••..••••. 
659, 115 424, 406 .•••••..•. 

1, 016, 777 573, 243 .••..••.•• 

909,511 520,196 ............. 
1, 247,279 656,085 .............. 
1, 283, 956 612, 537 22, 021 
1, 509,570 641,220 114,589 
1, 295, 804 631, 882 67,671 
1, 095, 880 715,673 160, 213 

939,262 443,435 131, 866 
755,278 473,646 170, 884 
823,801 486, 038 145, 864 
933,240 397, 009 154,264 

1, 055,491 471, 800 213,446 
1, 113. 263 270,156 153, 501 

576, 701 115, 344 91, 574 
851, 985 302,678 217,065 

1, 193, 780 150,471 199, 138 
1, 091,904 171,460 206,227 
1, 131, 949 115, 531 141, 520 
1, 584,114 132,177 176,241 

-----------
24,324,959 10,849,486 2, 366,084 

Long 
tons. 

757 
3,661 
5,156 

13,738 
11.240 
20; 615 
36,571 
63,676 
76, 950 

122,331 
174,891 
234,441 
212,684 
170,786 
167,381 
135,917 
214,730 
260, 054 
302,947 
92, 181 

146,951 
291, 065 
481,246 
669, 592 ' 
883,957 

1, 008, 280 
1, 083,521 
1, 590,020 

1, 429,707 
1, !l03, 364 
1, 918, 514 
2, 265, 379 
1, 995,357 
1, 971, 766 
1,514, 563 
1, 399,808 
1, 455,703 
1, 484, 513 
1, 740,737 
1, 536, 920 

783, 619 
1, 371, 728 
1, 543, 389 
1, 469,591 
1, 389,000 
1, 892, 532 

Long Long 
tons. tons. 

951 ......... . 
6, 421 .•......•. 
9, 734 .•....•.•. 

10,915 ..•..••.•. 
18, 555 .••••..••. 
32,325 .......••. 
43, 000 ......... . 
78,773 ........ . 

119,023 875 
103, 808 31, 540 
139, 925 19, 362 
155, 278 70, 5:35 
173, 580 92, 114 

97, 710 100, 691 
121, 945 105, 149 

88, 573 54, 000 
66, 009 87, 539 
72, 423 86, 203 
80, 500 63, 600 
25, 983 29, 290 
41, 096 23, 478 

111, 087 43, 523 
67, 676 64, 522 

104, 651 57, 907 
52, 251 52, 159 
40, 106 72, 904 

100, 345 57, 919 
130, 017 78, 908 

Long 
tons. 

951 
6,421 
9, 734 

10,915 
18,555 
32, 325 
43,000 
78,773 

119,898 
135,348 
159, 287 
225,813 
265, 694 
198,401 
227, 094 
142, 573 
153,548 
158,626 
144, 100 
55, 279 
64,1>74 

154.610 
132, 198 
162, 558 
104,410 
113,010 
158,264 
208,925 

2, 092, 660 1, 192,224 3, 284, 884 

Oumbe1·land Branch. 

114,404 83,941 198, 345 
69,864 194,254 264,118 
26,586 203,666 230,252 
89,765 137, 582 227,347 

113,670 135, 182 248,852 
52, 505 164, 165 216, 670 
15,285 189,005 204,290 
63,181 111,350 174,531 
99,455 123, 166 222, 621 

141,907 104,238 246, 145 
197,525 131, 325 328,850 
271, 570 151,526 423,096 
199, 183 76, 140 275, 323 
197,235 141,390 338,625 
289, 884 124,718 414,602 
289,407 117, 829 407,236 
243,321 113,791 357,112 
332,798 125, 305 458,103 

-------------
37,540,529 2, 807, 545 2, 428,573 5, 236,118 

a Of this amount 35,149 long tons were shipped to the Chesapeake and Ohio Canal via Piedmont, 
b Includes 78,045 long tons used on line of Cumberland and Pennsylvania Railroad and its branches, 

pan.v in locomotives, rolling;-mills, etc. 
c The total shipments of the Cumberland coal field reported by the railroads is 63 long tons greater 

company. 
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Maryland and West Virginia for forty-six years. 

Frostburgh region. 

George's Creek and Cumberland 
Railroad. 
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Long Long Long Long 
tons. tons. tons. tons. 

Piedmont region. 

.0 
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0 
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bl) 
~ 
0 
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Long 
tons. 

Long 
tons. 

:::::: : : : : : : : : :: ~ : :: : ~ : : . . --. -. --. -. -.. 73; 725 ~ : : : : ~ : : . 
....... ......... ......... ......... 181,303 ....... .. 
.. • • • .. .. • .. • • .. .. • .. .. • . . .. .. . . .. 227, 24-5 65, 570 
. • • • • .. .. • • .. • • . . • .. . .. .. .. • . .. . .. 269, 210 42, 765 
. • • • • • . . • • • . . • .. .. .. . .. • . .. • . .. . • . 252, 368 51, 6~8 
.. • • • .. . • • • .. • • . .. • .. . • • . .. .. .. • • . 218, 318 63, 060 
.. ... • . .. • .. .. • . .. • • .. • • . .. • . . .. .. 257, 740 47, 934 
.. • • • • . . • • .. • • • . .. • .. . . • . . . • . .. . .. 289, 298 52, 564 
.. • • • • . . • • .. . • • . . . .. • . • • . . . .. . . .. . 85, 554 36, 660 
• • • • • . .. • .. .. • . . • • • • . • • . . . • .. . . . . 69, 482 36, 627 

. • • • • • . . • • • .. • • . . .. .. . • • . . . • . .. . .. 266, 430 36, 240 

................ . ........ ·•····••· ............ 44,552 

.•••••. ......... ......... ......... ............ 71,345 

................. ·····••· . ••...••. ............ 90,964 

.•••••. •••••.••. . ........ . ........ .••••• ...... 72,532 

....... ......... ......... ......... ............ 88,658 

....... .•••••••. .••.. •••. .••••..•. ...... ...... 83,724 

(a)2, 190, 673 

Empi1·eand 
West Vir-

Total. 

"0 
§ 

~ ~ 8 ~ 

~ "" 0 .0 P:1 0 ~ 
0 0 . 

~~ 
:E .t: 
0 'te c8 'd P:1 'd- ~ 

~ ~ ~ 
<iS <l) ·a 
<l) ~ <iS 
1-1 <l) 

p. 
0 ~ 8 ~ ~ ~ 

'a 
<l) ~ ,q <l) 

~ 0 ~ 

Long Long Long 
tons. tons. tons. 

1, 708 ................. .. 
10,082 ................. .. 
14,890 ................ .. 
24, 653 ...•••..•...•...•.. 
29,795 ....••......•....•. 
52,940 ................. .. 
79,571 ................. .. 

142,449 . .•................ 
192, 806 4, 042 ....... .. 
174,701 82,978. , ..... .. 
268, 459 65,719 ....... .. 
376, 219 157, 760 ....... .. 
503, 836 155, 845 ....... .. 
4 78, 486 183, 786 ....... .. 
502, 330 204, 120 ...... .. 
465, 912 116,574 ....... .. 
395, 405 254, 251 ........ . 
426, 512 297, 842 ....... .. 
493, 031 295, 878 ....... .. 
172, 075 97, 599 ....... .. 
218, 950 98, 684 ....... .. 
531,553 216, 792 ....... .. 
399,354 258,642 ........ . 
560, 293 343, 202 ....... .. 
736, 153 343, 178 ....... .. 
735, 669 458, 153 ........ . 
848, 118 482, 325 ....... .. 

1, 230, 518 652, 151 .•••••••. 

267 

Long 
tons. 
1, 708 

10,082 
14,890 
24,653 
29,795 
52,940 
79,571 

142,449 
196,848 
257,679 
334, 178 
533,979 
659,681 
662,002 
706,450 
582,486 
649,656 
724,354 
788,909 
269,674 
317,634 
748,345 
657,996 
903,495 

1, 079,331 
1, 193,822 
1, 330,443 
1,882, 669 

ginia mines. 
.•••••• .•••...•. ..... ••. ......... 28,035 60,988 1,112,938 604,137 .••.••••. 1,717,075 
. ---.-. . . • • .. . .. . • • .. .. . . .. • .. . • • . 81, 218 96, 453 1, 494, 814 850, 339 ....... -. 2, 345, 153 
.••• •• . . .• . . . ••. .... . . . .. .. . .. .. .. 85,441 121, 364 1, 517,34-7 816, 103 22,021 2, 355, 571 
....... .................... - ...... 77, 582 103, 793 1, 780, 710 778, 802 114, 589 2, 674, 101 
. •• • •• . .. . .. . . .. .. • . .. • .. .. . .. . • .. 57, 492 109, 194 1, 576, 160 767, 064 67, 671 2, 410, 895 
. • • • • .. .. .. .. . .. . • • .. . . .. .. • .. . . .. 63, 537 90, 800 1, 302, 237 fl79, 838 160, 698 2, 342, 773 
... • • • • .. . . . . • .. . . .. . .. .. . • • . .. . .. 108, 723 7, 505 1, 070, 775 632, 440 131, 866 1, 835, 081 
....... ..... .••. ...... ... .... . .... ....... ... .. .. . . 818,459 584,996 170,884- 1, 574,339 
. .... .. .. .. .. .. .. • .. . . . . . .. .. . .. .. . . • • . . . . . . 998 . 924, 254 609, 204 145, 864 1, 679, 322 
.. • • • .. . . . .. . . .. .. • . .. . • . . . . . .. • .. .. • • . • .. .. .. 51 1, 075, 198 501, 24 7 154, 264- 1, 730, 709 

66. 573 . .. .. . .. 1, 319, 589 603, 125 213, 446 2, 136, 160 
83, 136 125, 097 4, 947 213, 180 88, 722 .. • . .. • . . 1, 478, 502 504, 818 278, 598 2, 261, 918 
78, 298 93, 861 31, 436 203, 595 277, 929 . . • . . . • • . 1, 085, 249 269, 782 185, 435 1, 540, 466 

215,767 202,223 77,829 495,819 338, 001 ..... .... 1, 444,766 680, 119 419, 288 2, 544,173 
69, 765 156, 959 283, 336 510, 060 466,928 ... . • .. .. 2, 233, 928 344, 954 356, 097 2, 934,979 
79, 455 214, 518 291, 685 585, 658 403, 489 . • . . • • • • . 2, 076, 485 368, 744 420, 745 2, 865, 974 
53, 480 98, 371 348, 196 500, 047 346, 308 .••...••. (b)2, 069, 774 282, 802 239, 891 :!, 592, 467 
4, 86! ~· 230 ~8, 057 ~~· 150 __ 449, 011 .:.::_::.:...:::_ __:_:24, 347 2ti::l, 34-5 ~· 104jc3, 375, 796 

584,7641,044,2591,455,486 3, 084,509 2, 938,9891,475,969 37,172,00015, 110,380 3, 470,461155,752,671 

Baltimore and Ohio Railroad, to Cumberland. 
by Cumberland and Piedmont; also 280,850 long tons used by the Baltimore and Ohio Railroad Com-

than the total ahipmeats shown in the table already given exhibiting the shipments of each coal 
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In deducing the total production of the Maryland mines for any one 
year referred to above, care must be taken to exclude the production 
of the West Virginia mines. This has not been done in the coal ship
ment tables, since, for all practical uses, the West Virginia mines which 
are included are as essential a part of the Cumberland district as those 
within the State of Maryland. 

The total production of the Maryland mines for each year from 1883 
to 1887, inclusive, is shown in the following table: 

Production of coal in Ma1·yland. 

Companies. 1883. 1884. 1885. 1886. 1887. 

Consolidation Coal Company .•. . 
Long tons. Long tons. Long tons. L ong tons. Long tons. 

456,238 689, 212 710,064 675,652 936,799 
New Central Coal Company . .... 210,850 210, 140 203, 814 149, 561 181,906 
George's Creek Coal and Iron 

Company .•................. . .. 257,490 206, 042 257, 343 265, 942 394, 012 
Maryland "Union Coal Company .. 137,105 117, 180 98, 095 110,771 148,523 
Borden Mining Company ....... . 151, 6G5 162,057 . 179, 537 137, 747 192, 636 
Maryland Coal Company ........ 235,854 295,736 365,319 288,742 316, 518 
American Coal Company ....... . 190,055 194, 330 220, 339 211, 305 259,632 
Potomac Coal Company . . . . .... 139,723 169,463 196, 280 156, 757 209, 793 
Hampshire and Baltimore Coal 

Company ..................... . 194,534 36,416 .................... ........................ . ............... 
Atlantic and George's Creek Coal 

Compan.r (Pekin mine) ........ 69,000 75,467 64,938 7, 321 .. ............... 
Swanton Mining Company ....... 34,905 28,620 52, 862 42,688 61,610 
Blam Avon Coal Company ....... 84,721 100, 961 69, 192 65,830 11,934 
Piedmont Coal and Iron Company. 4, 61!) 1, 250 32 1, 678 .................. 
Union Mining Company ......... 5, 024 5, 310 5, 641 6, 824 7, 500 
National Coal Company ...••..... 38,998 42,680 48,307 62,637 117,775 
Davis & Elkins mine .....•.•••.. ...................... 74,437 58, 002 58,382 82,667 
.Tames Ryan ......•.••....••..••. ..................... ....................... .................... . ..................... 3, 608 
George M. HanseL .•.••.•••••.•.. ....................... ...................... ... .. .. . ... ~ ~ ~ ... ...................... 1, 989 

--------------------
Totals .••.••..•••••••••••.... 2, 210, 781 2, 469,301 2, 529,765 2, 247, 837 2, 926,902 

The following are the average prices for Cumberland coal at Balti
more for the past sixteen years : 

Prices of Cumbe1·land coal. 

1~2 •.••••••••• ~~~~-••••••••••••••••. p:,:: 118M ............ ~~-~~~-- ................ 1 ::·::•·1 
1873 ..••••••••••.•••••••••••••••••••• . 4.83 1881 . •••.••.•••••.•••••.•••••.••••••••. 3.75 · 
1874 .•••••.•••••.•••••••••••••••••••.. 4.70 1882 .••••••••••••.•••••.•••••••••••••• . 3.50 
1875 .••••••••••••••••••••••••••••••••. 4.35 1883 ·••·••··•·•·•••••··••••••·••••••••· 2.90 
1876 . •••••••••.•••••••••••••••••••••• ·J 3. 87 , 1884 -••••• - • • • • • • • • • • • • . • • • • • • • • • • • • • • • 2. 40 
1877 .••••••••••••••••••••••••••••••••. 1 3.15 1885 .•••••. ·••••••••••• •••••• •••••••••. 2. 25 
1878 .••••••••••••••••••••••••••••••••. 2.86 1886 •••••• . ••••••.••••••••••••••••••••. 2.10 
1879 ..•••••••••••••••••••••••••••••••. 2.75 1887 .•••••.•••••••••••••••••••••.•••••. 2.45 

• Mr. C. H. Hamill, State mine inspector, in his report to the governor 
of Maryland, in speaking of the output of coal for the year 1887, says: 

"The output of this coal-field for the year just closing is 2,926,902 tons, 
a sum largely in excess of any previous year. This immense total re
quired an expenditure in the State of Maryland of $6,700,000 for labor, 
supplies and transportation. 
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. "The year has been, therefore, one of unprecedented prosperity so far 
as our working people are concerned. I regret, however, that I am un
able to say as much for the employers. It is true there was a small ad
vance during the year in the price of coal, but that improvement was 
nearly, if no.t quite all, distributed between labor and transportation. 
On the first of March last the coal companies operating· in this region 
advanced their miners' wages 25 per cent., the largest voluntary addi
tion, per:haps, ever made to the pay of any industry in this State. 
This, with the increased cost of transportation, absorbed about all the 
ad vantage there was gained in the market from the increased demand 
for the product of the region, leaving no adequate return to the own
ers for the capital invested and the depletion of their property. On 
December 30, this year, the companies advanced the drivers' wages 12 
per cent. This voluntary act on the part of the companies has not only 
been appreciated by the drivers, but by the miners and the general 
public as well. 

"By referring to the accompanying tables it will be found that we have 
2,382 miners, whose aggregate earnings for the year were $1,436,426.14, 
or a fraction over $600 per capita. At some of the mines, however, 
this latter sum was largely exceeded. The entire amount disbursed in 
the region to this industry for labor and supplies was $2,341,521.60, all 
of which is paid monthly, in cash. 

''There haTre been improvements made at nearly all the mines during 
the year, with a view to a largely increased production of coal during 
the coming year. Prominent among these may be mentioned the 
George's Creek Coal and Iron Company, which has made a new openi ug 
called the" Pine Hill mine," with double siding, incline, and all neces
sary buildings for large operations; 

"The New Central Coal Company and Consolidation Coal Company 
have also made extensive improvements at their mines during the past 
year. During 1887 a new company, the Barton and George's Creek 
Valley 0oal Company, has been organized. This company has a splen
did coal property, and already bas erected a plant second to none in the 
region; it will have a working capacity in 18~8 of at least 250,000 tons 
per annum, which amount will, no doubt, stand to the credit of the mine 
at the end of the year. 

''For the twelve years ending with this date, there have been seventy
two fatal accidents, or one for each 342,000 tons of coal produced. For 

. the last two years-the period covered by this report-there have been 
·thirteen fatal accidents, or one for each 398,000 tons of coal produc~d." 
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Mr. Hamill reports the following table, giving an analysis of the opera
tion of the coal mines in his district for the year 1887: 

Statistical analysis of the operations of the mines of Alleghany and Garrett counties, Mary
land, for the yeat· 1887. 
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Consolidation Coal 
Long tons. 

Co ........•. .. ... . 936,799 826 $! 63, 715. 50 257 255 $131, 727. 92 $153, 995. 78 $749, 439. 20 
George's Creek Coal 

315,209.60 and Iron Co ..... . 394,012 256 195,035.94 89 283 45,840.34 74,333.32 
Maryland Coal Co .. 316, 518 279 156,676. 41 6-t 243 28,304.64 68,233. 35 253,214.40 
American Coal Co .. 259,632 190 128, 517. 8! 49 280 24,000.00 55,177.761 207,705.60 
Potomac Coal Co .. . 209,793 168 103, 8r;-. 53 48 290 24, 360.00 39,626.87 167, 834.40 
Borden Mining Co .. 192, 636 180 95, 354. 82 40 231 16,354. 80 42,399.18 154, 108.80 
New Cent.ral Coal Co. 181,906 160 90, 043. 47 54 1!18 18, 283.32 37, 198.01 145,524.80 
National Coal Co ... . 117, 775 89 58,298. 62 19 291 9. 675.75 26,245. 63 94,220.00 
Swanton Minin~Co . 61,610 50 30,496. 95 13 270 5, 616. 00 13, 175.05 49,288.00 
Maryland Union 

20,729.47 118,818.40 Coal Co .......... 148, 523 123 i3, 518. 93 54 260 24,570.00 
Davis and Elkins a . . 82,667 61 40,920. 16 ~ ......... ........... .................. .................. 66,133.60 
James Ryan b ...... 3, 608 ·---- - .................... .......... ...... ...... ................... .................. 2, 886.40 
Union Mining Co. b. 7, 500 ............ ..................... .......... ......... .. ................. . ................... 6, 000.00 
Blane A von Coal 

Co. c .••.•.•.•••••. 11,934 ............ a•••••• -• •• • . ......... .......... .................. . ................ 9, 547.20 
George M. Hansel c . 1, 989 ........... p--··--·---· ............. .............. . ................. . ................... 1, 591.20 

---------- ------
2, 926,902 2,382 1, 436,426.17 687 2, 601 328,732.77 531, 114. 42j2, an, 721. 60 

a Owing to sickness, the clerk could not give full returns in time for this report. 
b Local operators; unable to get returns in time for this report. 
c Went out of existence the beginning of the year. 

MICHIGAN. 

Total production in 1887, 71,461 short tons; spot value, $107,191. 
The coal field of Michigan is detached from that of any other State. 

Its area is about 6, 700 square miles, and is embraced principally by the 
counties of Saginaw, Shiawassee, Clinton, Ionia, Montcalm, Gratiot, 
Isabella, and Midland. Large areas also of Tuscola, Genesee, Ingham, 
Eaton, and Bay counties are underlaid by the coal formation, making, 
in all, thirteen counties in addition to small portions of Livingston and. 
Jackson counties, and probably several counties to the north, which are 
also underlaid by the coal formation. (See "Mineral Resources," 1886.) 

Mr. Charles D. Lawton, commissioner of mineral statistics of Michi· 
gan, in speaking of the coals of the State says: 

"Michigan coal beds are usually poor in quality, being ligbt and 
friable, sometimes slaty, and making considerable slack. They are 
thin, exceeding nowhere·3 to 4 feet in thickness; the roof is frequently 
poor and the ground wet. Some of the best coal shafts that have been 
opened have proved too wet to work with any profit. The formation 
l~ li~ble to be cufve<l 'lUd f~lllted1 thus adding to the qi1ficulty of get• 
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ting rid of the water. The coal is said to be excellent for making steam 
and is liked for locomotive boilers, but the difficulty in making con
tracts with the railroad companies has been due to uncertainty as to 
the product; this uncertainty arises mainly from the difficulty which 
the coal companies have of securing and holding their laborers. The 
seams being so low and wet, tbe men do not like to work in them, and 
hence also the miners must understand how to work to advantage or 
they can not make good wages." 

Jackson and Corunna are the only coal mining localities of any im
portance in the State. At. the latter several new shafts were opened 
during 1887. A new shaft was sunk in 1887 at Trumbull station, 5 
miles west of Jackson, by R. H. Emerson & Co., the first coal being 
taken out in July. This company bad previously worked out and aban
doned the Merrill shaft one-half mile west of the city. The output dur· 
ing 1887 was 13,230 tons. 

The Bennett Sewer Pipe Company operates a shaft near Jackson; the 
company also opened a new slope near the city during 1887. The coal 
is used in the sewer pipe works. From 10 to 15 men are employed at 
these mines, and the output for 1887 was 3,939 tons, including 1,344 tons 
of slack. About 72 tons were consumed at the mines. The largest 
establishment reported in the St;a te is that of the Standard Mining Com
pany, located 1 mile from Jackson. The coal bed here varies from 3 to 
4 feet thick, the coal being adapted for steam purposes. The company 
employs about 50 men, and worked 306 days during 1887. The total 
production for 1887 was 27,792 tons, including 9,725 tons of slack coal. 
The Spring Arbor Coal Company, also in the vicinity of Jackson, pro
duced500 tons during 1887. At Corunna, in Shiawassee county, about 
18,000 tons were produced, and at Ground Ledge, in Ingham county, 
about 2,000 tons. 

The following table gives the production of coal in the State to date: 

Production of coal in Michigan. 

1--------1-18-77_. 1878. 1879. 1 1880. 1881. 1882. 1883. 1884. 1885. 1886. ~ 
Short Short Short Short Short Short Short Short Shm·t Short Short 
tons. tons. tons. to'As. tons. tons. tons. tons. tons. tons. tons. 

Williamston mine ......................... - ....... 10,454 884 ----- ------ 500 _ .... .. 
Jackson mine .... . 67,69761,78565,000 ....... __ ____ _ ....... . .... . ............ . .......... . 
Corunna Coal Co ........ 22, 537 16, 115 12, 252 7, 000 8, 624 9, 000 8, 000 10, 000 15, 976 18, 000 
Other mines ....... 1,500 1,000 800 ............. . ...... . ..... . .. ....... 1,500 ..... .. 
Jackson Coal Co... .. .. .. .. .. .. .. .. .. 66, 780 61, 666 60, 103 40, 41~ 13, 71215, 553 21, 368 ...... . 
EurekaCoalCo ... . .................. 30,000 37,477 25,000 .............................. . 
MichiganCoalCo .................. 20,021 23,987 25,000 ...... -··-·- --···- ........... .. 
Por·ter Coal Co .. .. .. .. .. . .. • • . .. .. .. .. .. . .. . . . .. .. 6, 158 21, 000 15, 000 13, 000 ..... _ _ ..... . 
Star Coal Co ............................... . ................... _ .... _ 5, 125 5, 820 6, 000 
Standard Coal Co _ .. • . • . . .. . .. . .. .. . . .. .. .. . .. .. .. .. .... _ .. .. .. .. .. .. 1, 500 15, 270 27, 792 
R.H.Emerson ........................................................ ....... ..... . 13,230 
Spring Arbor Coal 

Co............. . ............ ..•••• ....... ...... . ...... . ...... ...... ...... ...... 500 
Bennett Sewer 

G::ff:dcLe.dge::::: :::::: :::::: :::::: ::::::: ::::::: ::::::: :::::: :::::: .::::: :::::: ~:~~~ 
Total(a) ....... 69, 1971S5, 322 82, 015129, o5ai30, 130 135, 339 71, 296 36,712 45,178 60, 434 71,4M 

I , 
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MISSOURI. 

Total production iu 1887,3,209,916 short tons; spot value, $4,298,9~4. 
The outcrop of the Coal Measures in Missouri extends from the Des 

.l.Vloines river on the Iowa line south through Clark and into Lewis 
county, west into Scotland county, then in a general southerly direc
tion to Audrain county, where it bends to the east, forming a loop, and 
thence extends west and south to Jefferson City on the Missouri river. 
The southern outcrop follows £he Missouri river west to the mouth of 
Grand river, where it crosses the Missouri and extends in a general 
southerly direction to the northwest corner of J aspcr county. 

All of the State north and west of this line is included in the Coal 
Measures; and they underlie a large part of Saint Louis county south 
of the Missouri river. The most productive coal areas in the State are 
in the central portion along the l\iissouri river and in the western part 
of the S~ate west of the Osage and Sac rivers. Thirty-five counties in 
all have produced coal; of these, sixteen produced coal for shipment in 
1887. 

According to the estimate of Professor Swallow, late State geologist, 
the total area underlaid by coal beds in the State is about 27,000 square 
miles. Previous to 1887 the statistics of production of Missouri coal 
have been collected by agents of the bureau of labor statistics, of 
which Hon. Oscar Kochtitzky is commissioner. 

In 1887 the office of State mine inspector was created, and the 
statistics for 1887 were collected by Mr. Marshall Lea Wolfe, the pres
ent inspector. The time in which to inspect and report was limited to 
four months, and, therefore, the report was somewhat incomplete, but 
contained a great deal of very valuable information. Direct returns 
were not received from all the mines in the State by the inspector, but 
the total production for 1887 was estimated at 2,865,996long tons. The 
average selling price at the mines was about $1.50 per long ton in 1887. 
The following table, showing the production and number of mines and 
othe~ interesting statistics for the year 1887, is compiled from the report 
of the State mine inspector : 
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Production, number of mines, price, wages, etc., in 1887. 

Counties. Production. 

-----------1·----1-- --------1---:-----1 

Long tons. Feet. Ineh. 
Audrain ....................... 91,100 10 $1.50 $1.00 238 2 10 
Barton ...... .......................... ll8, 103 4 1. 40 . 65 360 3 4 
Bates .......................... 956,345 9 1. 25 . 51! 2, 027 3-5 
Caldwell .................................. 26,000 2 .87! 140 2 4 
Carroll ........................ 8, 000 10 .......... .............. 44 ------ .. ........ 
Cooper ........................ 7, 000 1 . ............. ............... 35 a35+ 
Grundy ........................ 32,306 2 2.06 1.18! 200 1 6 
Henry ......................... 178,372 13 1. 50 .87t 666 3 6 
Johnson ....................... 8, 910 7 1. 25 49 2 6 
Lafayette ..................... 315,078 21 1. 75 1.12~ 1,166 1 8 
Linn ....................................... 650 3 2. 00 1. 50 10 2 3 
Macon ....... . ................ 568,832 9 1. 45 • 70 1,496 4 
Putman ....................... 105,000 1 1.40 .80 760 2 10 
Randolph ....•..•.•••......... 249,470 15 1.45 . 94 734 4 
Ray ........................... 180,880 7 1. 60 1. 00 611 2 
Vernon ....... ......................... 19, 950 5 1.15 . 75 64 2-8 

2, 865, 996 119 1. 50 • 87~ 8, 600 

a Pocket of cannel coal. 

It will be noticed that the production for 1887 is more than 1,400,000 
tons in excess of that for 1886, or an increase of nearly 80 per cent. 
Reports of production for 1886 were received from only 8 counties; for 
1887 reports were received from 16 counties. The largest producing 
county in the State is Bates county, which produced during 1887, 
!)57,345 long tons. The most important coal fields in Bates county 
are those at Rich Hill, in the southern part of the county. These coal 
fields are considered the most valuable and extensive in the State. 
No extended surveys have been made in this field, so that the exact 
extent of this field is unknown; but new coal-producing territory is con
stantly being discovered in localities where formerly no coal was sup
posed to exist. The coal bed is found at various depths from the sqrface, 
the deepest shaft yet sunk being about 60 feet. The thickness of the 
bed varies from 31 to 5-1 feet, though in places it is found !) feet thick. 
The roof over this coal is a solid slate. The coal is excellent for steam 
and heating purposes, being but little inferior to Pittsburgh or Mc
Alester coal. Two large companies are operating in the district, and 
during 1887 their average shipments amounted to about 3,500 cars per 
month; a number of private operators are also w9rking mines in this 
district and shipping from 1 to 15 cars per day. This coal deposit ex
tends over the entire southern portion of Bates county and the north
ern portion of Vernon county. The second largest producing county iu 
the State is Macon; the production of this county for 1887 was esti
mated at 568,832 tons ; there are 9 mines shipping coal; the average 
thickness of the coal bed worked is 4 feet. Of the other counties in 
the State, the following are the most important: Audrain, Barton, 

6164 MIN---18 
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Henry, Lafayette, Putnam, Randolph, and Ray~ In Putnam county the 
coal field is found in the eastern part, extending over several thousands 
of acres. There are 3 coal beds found in this region. The first is 18 
inches thick and lies close to the surface; jt is largely mined by stripping. 
The second bed averages about 3 feet 9 inches in thickness and is usu
ally mined by drifts; it yields an excellent bituminous coal and is largely 
used for smithing purposes. The third bed is found at depths varying 
from 50 to 100 feet below the surface and must be mined by shafts; it 
is said to be the most valuable coal of the three. In several of the 
counties in the central part of the State large deposits of cannel coal 
are found. In Moniteau county, about 125 miles from Saint Louis, a 
cannel coal bed has been found which varies from 12 to 72 feet in thick. 
ness; in some localities this coal may be mined by stripping. Cannel 
coal is also mined in Cooper county, where the bed has been entered for 
the depth of 35 feet without passing through it; 7,000 tons of this coal 
were produced in 1887. These cannel coal deposits are usually enlarge
ments o.f the coal bed in the form of pockets. The mines under the 
general supervision of Mr. R. H. McDowell made returns direct to the 
Survey ; these returns are given in the following table : 

Production by coal companies from which the S·urvey has received returns. 

Names of companies. 

Lexington Coal Mining Company ...•.•••••...••.•...•.•..•. ~- .. 
Western Coal and Mining Company .•.•..............•......•... 
Johnson County Coal MiningCompany .•••••...••..•.........•.. 
Rich Hill Coal Mining Company ...••....•....•......••.••...•... 
Osage Coal aml Mining Corn pany ..•...•..••..••..•••••...•••.... 

Total. ...•................••... -·· ••....••••• ···• ·• · ••· ·•·· ·· 

~~f Production, 
mines. 1887. 

Short tons. 
6 130,165 
4 143,470 
2 7,105 
8 556,353 
1 48,632 

21 885,725 

The same gentleman has reported analyses of the coals mined at 
these localities. These analyses are given in the following tab1e: 

Analyses of Missouri coals reported to the Survey in 1R87. 

Names of companies. 

I 

Ash. Fixed Volatile Wat"· l Total Sulphur. carbon. matter. 

--- ----
Per cent. Percent. Par cent. Per cent. Per cent. Percent. 

Osage Coal and Mining 
Company, Elliott ... ..•. . 2. 34 47.54 41.90 8. 22 100.00 1. 81 

Rich Hill Coal Mining 
Company, Rich Hill .... 13.70 41.14 42.62 2. 54 100.00 4.51 

Johnson County Coal 
Mining C om p an y, 
Montserrat ............. 26. !JO 34.69 32.25 6.16 100.00 14.71 

I 
Lexington Coal Mining I 

45.321 36.341 10.631 100. oo 1 Company .. ~············ 7. 71 2. 93 
I 

The shipments over the Missouri Pacific Railroad Company are shown 
in the following table. This company controls the Osage Coal and 
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Mining Compan;v in the Indian Territory ; it owns the Mo.ntaua mines 
in Crawford and Cherokee counties, Kansas; and mines in Baxter 
county, Missouri, and possesses the controling interest in the Lexing
ton and Rich Hill Coal Company. Of the total coal mined along its 
lines during 1887, 1,608,544 tons were mined by these companies in 
which the railroad has the controlling interest. A total of 12.061 tons 
of coke were made along the lines of this railroad in 1887. 

Coal shipments of the Missouri Pacific Railroad Company in 1884, 1885, 1886, and 1887. 

I Years. Coal ~inedl R~;~~ed Total. IComc~:fcial For com- Cost I 

1

--- _:_:~!connection. __ 

1 

carrie~ pany u~ per ton.

1 
!l'ons. Tons. Tons. Tons. Tons. 

1884 .............. 

1

1. 002. 9721 514. 287 1. 517, 259 601. 820 I 915. 439 *2. 24 
1885.............. 1, 031, 180 468, 817 1, 499, 997 629, 551 870, 446 1. 80 
1886.. •. . ......... 1, 172,052 544, 796 1, 716, 848 877,510 839, 338 1. 74 11887.- ___ -- _ -- __ -- 1, 816,2131 '"'· 6251 2, 885, sasj1, 255,510 1, 12~ 8281 L ••I 

M 0 NT AN A TERRI T 0 R Y. (a) 

Total production in 1887, 10,202 short tons; spot value, $35,707. In 
Montana but little was done in the mining of coal in 1887. The effects 
of the prolonged strikes in 1886 at the Bozeman or Timberline mines 
were felt all through the year, causing the rapid development of the 
Roslyn coal mines in Washington Territory, owned by the Northern 
Pacific Coal Company, which also owns the Timberline mines. Hence 
the Timberline mines were neglected until the latter part of the year, 
when they were re·opened, the production being 7,802 tons of coal, of 
which the estimated value was $19,995. It is probable that the mines 
will be worked quite extensively in 1888 in order to supply the large 
and growing demand for fuel in Montana. 

The production of the Timberline mines to the end of 1887 has been: 

P1·oduction of the Timberline coal mines, Montana. 

. Y .. ,.. • I Sho,tton'·l 

1883 ............................................ ; ........................... 1 1.0,4891 
1884 ....................................... -.... .. .. .... . .. • • • .. .. • . .. • .. . . .. 55, 664 
1885.............................. .. .. • • . .. .. • . .. .. • .... .. .. .. .. .. .. .. .. .. .. 83, 156 

l:~ ~~:~ :_:_:_:_:_:_:_:_: _:_:_:_:_:_:_: _:_:: :_::_:_:_:_: :_:_:_:: ::: _:_:::::::: :::::::::::::::::::::::I~ I 
The activity in railway building in Montana will undoubtedly lead to 

the opening of new mines in 1888 or the greater development of mines 
already opened; the J\iontana Central railway being now under procesR 
of construction near the Sand Coulee, Belt Creek, and Smith River 
mines. # 

a Report by F. F. Chisolm. 
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As to the character and quantity of these coals some doubt seems to 
be entertained. Mr. E. V. Smalley states that officials of the Northern 
Pacific have examined this district and report that the coal is only a 
fair quality of lignite and that it lies in small pockets. Opposed to 
this is the statement of Mr. 0. C. Mortson, of Great Falls, who states 
that the coal at Sand Coulee and Belt creek cokes well. 

The branch of the Montana Central, 12 miles long, from Great Falls 
to Sand Coulee, is already completed, awaiting only rails. 

No work was done on the Deep Creek mines in 1887. 
At the Belt Creek mines very little was done beyond making tests 

of the coking qaalities of the mines, with very satisfactory results. 
The Sand Coulee mines have been largely developed by the Montana 

Central railway. The production in 1887 was small, as almost all of 
the work was directed toward running main entries and preparing the 
mine for a large production as soon as the Montana Central is completed. 

The mines at Smith river, Maxey, Red Rock, and other points were 
worked in 1887. 

Recapitulation.-Coal production of Montana. 

Year. 1. and C 1~ Creek. L1gmte. mines. Total. me. Maxey. ou e. 
Timber- Boseman Sand Belt . · I Other 

I-----I--Sh-o-rt- Short Short Short Short I Short Short tons. 

1883 _ .... __ .. i8~s9 t~~:o6 . _. ~~~~: _. __ _ t~~~·- __ . __ t~~8.' __ ·I· __ ~~~1.8:.. 19, 795 
1884 ....... -- - 55, 664 8, 006 ....... - - ...... - . _ . . 16, 221 4R5 • 80, 376 
1885 - •• - -... - 83, 156 100 700 1, 200 ---.- •.. -. 1, 284 86, 440 
1886 . - ...... - 45, 446 800 600 . - - • '" - - - . 3, 000 49, 846 
1887......... 7,802 2,200 ·-----·--· .......... 200 . 10,202 

Total. ... 20~7 -17~2 -3,700-1-. iiOO ~m-4-, 969 1246~-, 

The value of the Territory's output in 18S7 at$3.50 per ton was $35,707. 
It is impossible to estimate the number of men employed in coal min
ing in the Territory. 

For more complete description of the Montana coal field reference 
should be m21dc to report in Mineral Resources, 1886. 

NEB R A 8 K A. (a) 

Total production in 1887, 1,500 short tons; spot value, $3,000. 
Some coal or lignite occurs in each of the three principal formations 

in this State, the Carboniferous, the Cretaceous, and the Tertiary. Oar· 
boniferous rocks underlie 3,200 square miles of southeastern Nebraska, 
including the counties of Richardson, Pawnee, Johnston, Nebraska, Otoe, 
most of Cass, and portions of Gage, Lanc~ster, Sarpy, and Douglas. 
Thin seams of coal have been observed in nearly all of these counties, 
none of them exceeding 2 feet in thickness. The only one which is 
regularly mined is near DuBois, in Pawnee county. · The product of 

a Reported by Prof. L. E. Hicks, University of Nebraska. 
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this for the year ending December 31, 1886, was 1,300 tons. Mining In 

this county is mostly done by farmers at odd times when they would 
otherwise be idle. None of the product is shipped away from the 
county. It is probable that similar operations are carried on in some 
of the other counties, but no authentic information is at hand of the 
fact, or the amount of the product. The total product for 1887 has been 
estimated at 1,500 tons. 

The roof of the Dn Bois coal bed is shale and the working easy, con
sidering the thinness of the seam. A specimen block of this coal in the 
cabinet of the State University, representing the whole thickness of the 
seam at the point from which it was taken, is 18 inches thick. It is 
bituminous coal of fair quality. The seam lies near the surface (the 
greatest depth yet reached in mining operations is 65 feet), and belongs 
to the Upper Coal Measures. The Lower Ooal Measures were pene
trated by the test well at Brownville, Nemaha county~ and a seam of 
tolerably good bituminous coal 30 inches in thickness was found at a 
depth of 821 feet. (Further details may be found in the proceedings of 
the American Association for the Advancement of Science, Buffalo 
meeting, 1886, pp. 217, 218.) · 

Permian rocks underlie 450 square miles of Nebraska, mo~tly in 
Gage county, and in this formation no coal has been observed. 

Near the top of the Colorado group of the Cretaceous period occurs a 
thin seam of the lignite, nowhere more than 1 foot in thickness. It is 
often associated with much black shale, and thus produces a very 
promising coal blossom, though it is in fact entirely worthless. Its out
crops occur both in northern and southern Nebraska (Dakota and Jef
ferson counties), and it has been reached by borings in Dodge and 
Cedar counties. 

A seam of lignite probably belonging to the Eocene Tertiary has been 
struck at the depth of 500 feet at Chadron, Dawes county, in northwest
ern Nebraska. It is re:ported to be 4 feet in thickness. Specimens of 
it were analyzed in the laboratory of the State University with the fol
lowing result : 

Analysis of Nebraska coal. 

Per cent. 

Moisture . . . . . . . . . . . • . . • . .. . .. .. . .. . . . . .. . . .. .. .. .. . . • •• • • . •• • • • . •• • • • . . .. . . 11. 38 
Volatile matter . . . . .. . ... •. . .. . .. . .. . .. . .. . .• .. .••• ..•••• .••••• .. .•• . . .. . . . 43. 71 
Coke. . . . . . . . . • . . . . . . . . • . . .. . . . .. . .. . . .. . . . . . . . . • . . . .. . • • . • • . • • .. • • • • . .. .. . . 40. 62 
Ash . . . • . • . .. • • • . • • • • • . • • . . • • . • • • • • • . • • • • • . . . • • • . • • • • • • • • .. • .. • • • • .. • • • • • • • . 4. 29 

Total...... . . . . . . . . . • • . . . . . . . . . . . . • . .. . . • • • • . • . . • • • • . . . . • • . • • . . .. • • • . . . . 160. 00 
Specific gravity.......................................................... 1. 318 

This deposit strengthens the supposition that the lignitic coals of 
Wyoming and Dakota extend into northwestern Nebraska beneath the 
newer Tertiary formations which appear at the surface. 
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NEW MEXICO.(a) 

Total production in 1887, 508,034 short tons; spot value, $1,524,102. 
In 1887 the coal production of New Mexico grew steadily, but with 

no unusual features. 
The production at the Raton mines by the Raton . Coal and Coking 

Company was greater than ever before, reaching 154,875 tons. The 
mines here have been described in previous volumes of the "Mineral 
Resources." The coal from this section is used for fuel by the Atchison, 
Topeka and Santa Fe railway, and is sold along the line for commercial 
purposes. 

The production of the mines of the Gallup and Defiance district 
reached its highest point in 1887. Exact statements from all the mines 
of this district were not obtainable, but the estimates furnished were 
very conservative and approximately accurate. 

The coal from the San Pedro mine is largely coked for use by the 
smelters of New Mexico and Arizona. 

More coal was mined from the Cerillos field near Santa Fe than ever 
before. The coal produced is mainly for local consumption in Santa 
Fe. The owners of the mines here claim that if fair rates of transpor
tation were afforded them they would be able to ship largely. 

The mine at Monero changed ownership twice in 1887, which pre
vented any large output. The production of the Territory to date has 
been as follows: 

Coal production of New Mexico from 18tll to 1887. 

Localities. 1882. 1883. 1884. 1885. 1886. 1887. 

1-------------- -------------

Short Short Shot·t Short Sho1·t Short 
tons. tons. tous. tons. tons. tons. 

Raton district . . • . • • • • . 91, 798 112, 089 102, 513 135, 833 87, 708 154, 875 
Gallup district......... 33,373 42,000 62,802 97, 755 106,530 275,952 
Monero............... . 12, 000 17,240 11, 203 14, 958 7, 000 11,000 
Los Cerrillos. . . • • • • . • • . 3, 600 3, 000 I 3, 000 1, 000 1, 000 7, 500 
SanPedro . ............. ~~~~~Oil9 ~656 ~047 _ 58,7~ 

Total •••• . ••.. . .••. J 157, 092 1 211, 34 7 j 220, 557 306, 202 1 271, 285 j 508, 034 
.:.___ 

The value of the Territory's production in 1887 was $1,524,102. The 
number of men employed averaged about 995. 

Governor Edmund G. Ross, in his report for 1887 to the Secretary of 
the Interior, makes the following statements relative to the coal fields 
of New Mexico: 

"The Blossburg mines include several thousand acres of coal land, 
underlaid with a seam 5~ feet in thickness. The seam is a true bitu
minous coal, of first-rate steam-producing qualities, and is largely con
sumed by railroads and other steam users. 

"The San Pedro mines are located at Carthage, Socorro county. The 
coal is- high-grade coking and steam coal. These mines, as well as the 
Blossburg mines, are operated by the Atchison, Topeka and Santa Fe 
Railroad Company, which has also seventy coke ovens at San Antonio, 

a Reported by Mr. F. F. Chisolm. 
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where a large portion of the San Pedro coal is converted into 9oke, and 
finds a ready market in New Mexico, Arizona, and Mexico. 

''The Gallup mines embrace a group of several known deposits, 5 feet 
to 6 feet in thickness, and represent a large section in that portion of 
the Territory underlaid with coal, known to include several hundred 
square miles. The coal is lignite, excellently adapted to domestic uses 
as well as steam, is clean, and burns down to a white ash, with little or 
no residuum. These three districts are the only ones in the Territory 
which can be said to be fairly developed. Their extent, with the ex· 
·ception of San Pedro, is as yet practically unknown. 

"The Amargo mines have been in operation but a short time. These 
and the Monero mines are in the same general section of country, and 
represent a very large and important coal district. In the Amargo 
three seams have been opened, each about 4 feet in thickness, the low
est 150 feet below the surface, and each apparently belonging to a dif
ferent stratum. This is excellent coal for gas, steam, and domestic 
purposes, and its development, now assured, will add very largely to 
the wealth of the Territory. · 

"The output of the White Oaks mines represents simply the local de
mand of a community isolated from railroad transportation. The seams 
vary from 3 to 4 feet in thickness. 

''In San Juan county, in the northwest corner of the Territory~ coal is 
mined for domestic purposes only, there being no transportation or de
mand for other purposes. The outcrop pings in that county range from 
1 to 20 feet in thickness, and the deposit is evidently very extensive; 
but there can be no development without the facilities for reaching a 
market, now 150 miles distant. In the Cerrillos district, while the 
mining is somewhat of a desultory character, the extent of the deposits 
is very large, covering some hundreds of square miles, and the seams 
average 4 feet in thickness. 

"The Ortis mines in this district are said to consist of a high-grade 
anthracite, pronounced by experts to be equal to the average anthracite 
of Pennsylvania." 

NORTH CAROLINA. 

For some years, examination of the coal deposits of North Carolina 
has been carried on under the direction of the State board of agri
culture with a view to determining their commercial value. The ex
aminations made by Dr. H. M. Chance were described in the report for 
1885; since Dr. Chance's examinations, prospecting has been carried on 
under direct supervision of the Commissioners of Agriculture. There 
are two isolated Triassic areas in North Carolina in which coal beds 
have been opened, one at Deep river and the other on the Dan river. 
Mr. John Robinson, Commissioner of Agriculture, in speaking of the 
coal fields of North Carolina, says: " The only actual mining at present 
carried on in the State is on the line of the Cape Fear and Yadkin 
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railroad in the Deep River district. This coal is being taken to Greens
borough, where it is used in the manufacture of gas and other purposes. 
The Department of Agriculture is aiding in the exploration of the Dan 
River coal fields." The following description of the results of this ex
ploration is compiled from the Bulletin of the Department of Agriculture: 
Two coal beds have been found of workable thickness in the Dan River 
field. The explorations of these coal beds have been conducted by Mr. 
H. B. Robson, as follows: Coal bed No, 1 has been followed 120 feet 
into the hill on a water level and found to have an extended thickness 
of from 5 to 5~ feet; the c~al is bright, soft, and friable as far as it has 
been explored, but may become harder where it is found under more 
cover. The work of exploring is now being extended on the dip to 
greater depth, when it is expected that the coal will be found harder 
and better in quality. No. 2 bed has been similarly opened for a dis
tance of 90 feet and bas been found to be much disturbed by rock in
trusions, but presents about 3 or 32- feet of harder coal of the same gen
eral character as No.1. On the opposite side of the same valley a bed 
of soft coal was opened, which for 20 feet into the bill carried a constant 
thickness of 8:} to 9 feet, almost entirely free from slaty matter or other 
impurities. From other localities in the same region a harder coal, 
which breaks with a cubical fracture, has been found. Near Stokes burgh 
a bed of soft coal was opened from 7 to 7:} feet in thickness, and 40 feet 
below this is found a bed of hard coal of variable thickness from a few 
inches up to 2 feet. Explorations in the Dan River district will be con
tinued with the diamond drill in the centre of the valley. Mr. H. B. 
Robson, the engineer who is conducting these explorations, in his re
port to the Department of Agriculture, says: "From a careful obser
vation of the coal areas encountered hitherto, I think I have found rapid 
transformation from soft to hard crystalline coal in the hill slope beds. 
I hope to find this latter condition in the deposits of the valley. This 
result will be of vast importance to the State as well as to the district; 
adding to the coal resources not less than 40,000,000 tons of accessible 
coal." Mr. Ro bson,further states in regard to the Dan River coal field: 
"The Dan River coal deposits may be taken as available for fuel sup
plies between Le~ksyille and Germantown, a distance of about 50 miles, 
the width of the basin between outcrops being about 3~ miles. No coal 
has been found on the north western edge of the basin, but on the south
eastern edge two available coal seams are found, which reach their maxi
mum thickness (3 and 7 feet) southwest of the Dan river, and within 
10 miles of the southwestern end of the deposit. Since October last, 
when I began to explore this basin, I have driven over 800 feet of adits 
in length from 30 feet down to 20 feet, and have ascertained with cer
tainty the existence of persistent seams of coal and coally matter over 
5 feet in thickness. Some very fine crystalline bard and hot burning 
anthracite coal which we are now stocking will certainly show the ex
cellent character of some of this coal. Much of the coal that we have 
mined hitherto has shown an excess of sulphur." Mr. Robson has 
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leased 4,000 acres of coal !auds in the vicinity of Walnut Cove, Stokes 
coun~y, and expects to mine in this district at a recent date. 

Col. J. A. Gray, of Greens borough, president of the Cape Fear and 
Yadkin Railway Company, reports that on Deep river, in Moore and 
Chatham counties, a considerable amount of coal was mined during 
the late war to supply the arsenal at Fayetteville, and for the use of the 
blockade runners at Wilmington. Since that time but little has been 
done in this district, except in the way of exploration. Some of the coal, 
however, has been raised, from time to time, and is used in the manufact
ure of gas at Greens borough, with very satisfactory results. In 1887 the 
Egypt Coal Company was organized, with a capital stock of $250,000, 
to mine coal from the old Egypt shaft, at Egypt, in Chatham county. 
This shaft is 463 feet in depth, and has 12,000 feet of gangway. There 
are two beds of coal opened by this shaft, the upper 45 feet and the 
lower 2 feet in thickness, the interval between them, which is 18 inches, 
being composed of" blackband." The coal is superior for gas, steam, 
2nd domestic uses and is also fine coking coal. The company expects 
'to work the mine on an extensive scale, the intention being to supply 
Raleigh and other towns in North Carolina. During the late war 
50,000 tons were taken from these mines for the use of tile Confederate 
Government. 

The Richmond coal field is of the same age and the same general 
character as the Deep River deposit, and it is anotable fact that during 
the past year extensive operations have been started in both of these 
fields. 

OHIO. (a) 

Total production in 1887, 10,301,708 (b) short tons; spot value 
$9,096,848. 

The Ohio coal field is situated in the northwestern part of the Appa
lachian coal field and embraces within the State between 10,000 and 
12,000 square miles (generally stated as 10,000 square miles), more than 
one-fourth of the area of the State being underlaid by productive Coal 
Measures. The western margin of the Ohio portion of the Appalachian 
field runs through the counties of Trumbull, Geauga, Portage, Summit, 
Medina, Wayne, Holmes, Knox, Licking, Perry, Hocking, Vinton, Jack
son, Pike, and Scioto, and the Coal Measures are spread over all the 
territory lying east of this line of outcrop to the State line at the Ohio 
river. 

All the beds of coal at present worked are located in the Upper and 
Lower Coal Measures; the Barren Measures, as the name indicates, con
taining little coal of sufficient thickness for the immediate purposes of 
the miner. 

The product of the State by counties for the years 1885,1886, and 
1887 is given in the following table: 

a Compiled from the report by Mr. Thos. B. Bancroft. 
b Includes lump, nut, pea, and slack coal. 



Coal produced in Ohio by counties in 1885, 1886, and 1887. 

1885. 1886. 

Counties. 
Lump. Nut. Total. Lump. Nut. Total. Lump. 

--------------------------

Short tons. Short tons. Short tons. Shm·t tons. Short tons. Short tons. Short tons. 
Athens ..................................... 677,487 145,652 823,139 766,411 132, 635 899,046 884,622 
Belinont .................................... 650,640 93,806 744,446 462,252 111,527 573,779 494,974 
Columbiana ................................. 398,703 64,030 462,733 268,465 67,598 336,063 393,617 
Coshocton ................................. . ';8,351 21,258 99,609 43,361 9, 573 52,934 88,367 
Carroll. ..................................... 121,125 29,570 150,695 184,095 32,535 216,630 186,624 
Guernsey ................................... 336,366 60,991 297,267 349,503 84,297 433,800 ,360, 340 
Gal1ia ....................................... 13,477 2, 906 16,383 14,862 2, 562 17,424 13,000 
Holmes ..................................... 9, 716 1, 743 11,459 • 10,491 2,179 12,670 7,407 
Hocking .................................... 574,086 82,355 656,441 637,224 104,347 741,571 693,097 
Harrison ............................. -... " •. .................... . ................. . .................... 5,132 377 5, 509 3, 643 
.Jackson.-- .... -- ............................ 641,419 150,189 791,608 717,516 139,224 856,740 863,047 
.Jefferson .................................... 245,492 25,837 271,329 442,051 33,615 275,666 222,277 
Lawrence ................................... 111,453 34,463 145,916 139, 173 27,760 166,933 113,790 
Medina ..................................... 136,121 16,600 152,721 223, 747 28,664 252,411 178,772 
Meigs.---- ... -.. - ...... ------·-------- .. -·-· 199,584 35,172 234,756 165,627 26,636 192,263 153,444 
Muskingum ................................ 75,511 11, 355 86,846 85,011 11,590 96,601 127,353 
Mahoning ................................... 257,561 18,483 275,944 251,515 61,525 313,040 210,294 

~ ~b r:~:::::::::::::: .-:::::::::: .- .-:::: :: : : : : 5, 536 ------------ 5, 536 4, 370 .... --- ..... 4, 370 3, 500 
................... ..................... ...... ·-·--· 3,342 ............ 3, 342 4, 000 

Perry ....................................... 1, 055,500 204,092 1, 259, 592 1, 346, 131 261, 535 I, 607, 666 1, 535,911 

~~{o\~~~: :::: ·.:::: ::::::::::::::::::::::::: .": 
67,683 9, 388 77, 071 61, 273 9, 066 70, 339 48, 649 
2,440 .................... 2,440 ........................ .. --593; 422 · -- .. 586: oi4. 

~~~~it:::::::::::::::::::~::::::::::::::::: 
341,859 49,559 391, 4]8 519, 992 73, 430 
129,069 16,065 145, 134 70, 221 12, 004 82, 225 76, 110 

Tuscarawas ......................... -....... 225,530 60,015 285, 545 212, 362 55, 304 267, 666 363, 094 
Trumbull ... ....... -- .... -- ... --· ........... 234,654 29,863 264, 517 162,331 26, 200 188, 531 132, 829 
Vinton ...................................... 67,604 9, 523 77, 127 49, 392 10, 621 60, 013 69, 043 

:;:~hh;gt~;;:::::::: :: ::·:::: :::::::::::::::: 74,062 7,445 81, 507 99, 174 9, 883 109, 057 84, 906 
4, 000 1, 000 5, 000 4, 000 1, 500 5, 500 1, 480 

----------------------- --·-·--------
Total ................................. 6, 635,029 1, 181, 150 1. 816, 179 1, 099, 024 I 1, 336, 187 8, 435,211 7, 900,204 

1887. 

Nut. Pea and slack. Total. 

----

Short tons. Short tons. Short tons. 
141,900 57, 021 1, 083,543 
108,363 118, 430 721,767 

74,985 47,455 516,057 
17,412 19, 012 124,791 
39, 137 67, 567 293,328 

100,475 92,798 563, 618 
. ................. 2, 365 15, 365 

2,2$3 836 10,526 
116,914 43,052 853,063 

72 317 4, 032 
194,888 76, 770 1, 134, 705 
40,328 31,270 293, 875 
22,272 7,497 143,559 
30,425 16,290 225,487 
23,051 8, 710 185,205 
9,442 35,133 171,928 

18,999 43,056 272,349 
............ 600 4,100 

1, 320 1, 000 6, 320 
179, 414 155, 515 1, 870,840 

4, 442 12, 072 65, 163 
------------ ......................... . ..................... 

81, 973 116, 177 784.,164 
5, 1oo 1 14, oo5 95,815 

81, 554 61, 818 506,466 
27, 058 8, 102 167,989 
11, 702 8, 982 89,727 
8, 436 11, 808 105,150 

400 .............. 1, 880 
---------------

1, 342,945 1, 057, 658 1 10, 300, 807 
-- - -------
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Counties. Tonnage. 

Increase and decrease in product, time made, and 'ntiners employed. 

In 1886 compared with 1885. In 1887 compared with 1886. 

Weeks worked. Miners employed. Tonnage. Weeks worked. Miners employed. 

~-------1-------~--------1------~--------1 

Ineroaso. I Doc,,.a Ineroa"·t.::~:~:. In:::: 1.~:~:~: .. :~,-~~- t:~.'~~~'·. Ino">:: I.D~~·-~~· 
8~----·· ·-···· 143 
8 --·· .. -. •••. 355 

27 . -·· ········! 73 
7 ·-·········· 118 

10 

a The time made in Jackson and Mahoning counties was the same in 188!> as in 1885. 
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It will be observed in the first table that with but few exceptions the 
relative output of the counties during 1887 varies but little from the 
output during 1885 and 1886, respectivel,y. In the eleven counties of 
Perry, Jackson, Athens, Hocking, Stark, Belmont, Guernsey, Colum
biana, Tuscarawas, Jefferson, and Carroll a largely increased product 
is shown, and reference to the second table given will show an increased 
force of employes in each, and an increased average time made by them, 
with the exception of Athens an<l Je:fterson, whose time was the same 
as in 1886. Conspicuous among the counties mentioned above is Tus
carawas, whose product is nearly double that of 1886. This is accounted 
for' by the number of new mines of large capacity that have been opened 
within her borders during the year, and the increased force and time 
worked by alJ. It will be observed that the Hocking valley (Perry, 
Athens, and Hocking counties) furnishes more than one-third of the 
entire tonnage of the State, and that of these three counties, Perry's 
output is almost equal to the other two combined, and is nearly one-fifth 
of the gross production of the State. 

The average time made for the year (computed from the time worked 
by the commercial mines only) is two hundred and twenty-eight days, 
being twenty-two days more than was made in 1886. The returns made 
show an increase of 1,142 miners and 658 outside hands over the pre
vious year, and that the total number of men engaged in t,he industry 
in the State was 22,237, or an increase over 1886 of 1,800. The number 
of new mines opened during the year was seventy-five, while the mines 
worked out or abandoned were twenty-three, showing an increase of 
fifty-two commercial mines in the State as compared with last year's 
report. These facts are sufficient to account for the largely increased 
tonnage, and at the same time go to show a constantly improving con
dition of affairs consequent upon the harmonious relations existing be
tween employers and employed, and the satisfactory basis upon which 
these relations rest. • 

The only counties showing a decided decrease in their tonnage are 
Mahoning, Trumbull, Medina, and Lawrence. The first two of these 
show a large decrease of men employed and (in Trumbull) of time worked. 
It is possible that the introduction of natural gas in Youngstown and 
vicinity may have had some effect in this direction, and it is certain that 
the large min~ of these two counties are being worked out faster than l 

new ones take their places. The decrease in Medina arises from a less
ened force, while this cause and a shorter average time brought about 
the decrease in Lawrence. 

The following table gives a summary, in a condensed form, of the 
tonnage, time worked, employes, and casualties in each county: 
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Table of tonnage, tinte wo·l'ked, numbm· of rnen, etc., in each county in Ohio in 1887. 

Counties. Tonnage. 

Athens ............. 1, 083, 543 38 6 44 2,080 318 2, 398 2 6 35 
Belmont ..•..•...•.. 721,767 27 27 54 1, 092 241 1, 333 6 3 43 
Columbiana ......... 516,057 22 35 57 872 '"I'·., 1 1 44 
Coshocton .......... 124,791 12 8 20 210 33 252 1 ....... 47 
Carroll. ............. 293,328 10 

::}1 
27 533 87 62(1 5 

:~I 
44 

Guernsey ........... 553,613 11 15 795 104 89J 5 31 
Gallia ............... 15,365 2 ,ll :: 3 33 ...... 40 
Holmes ............. 10,526 1 6 37 40 
Hocking ............ 853,063 . 17 17 1, 389 253 1,642 2 31 
Harrison .•••••.•.... 4, 032 ···--· 7 7 16 1 17 .... 

_: ~-~ Jackson ............ 1, 135,605 49 15 64 2, 213 291 2, 504 5 
Jefferson ....•....... 293,875 9 11 20 495 94 580 3 
Lawrence ........... 143,559 5 17 22 306 52 358 1 2 42 
Medina ......•...... 225,487 7 2 9 550 61 611 3 .... 41 
:Meii!:S- .............. 185,205 11 4 15 495 1.18 613 -·· ·1 1 I 28 
Muskingum ........ 171,928 23 50 73 385 91 476 2 .••. 38 
Mahoning. . ........ 272,349 13 18 31 642 98 740 3 1 43 
:Morg:1n (estimated) . 4,100 ......... ......... 10 2 12 ...... ....... ..... 
Noble ............... 6,320 1 1 8 4 12 ...... ...... ..... 
Perry ............... 1, 870,841 63 7 70 3, 008 633 3, 641 7 5 34 
Portage............. 65, 163 3 ...... 1 3 138 35 173 34 
Stark............... 784,16i 25 32 57 1, 561 253 1, 814 17 6 35 
Sammit. . . . . . • . . . . . . 05, 815 5 6 11 156 28 184 3 38 
Tn.oa<awaa .•.•••. ·1 506, 466 22 25 47 852 149 1, 001 3 2 37 
Trumbull........... 167, 989 14 12 26 533 96 629 4 ...... 33 
Vinton . . . . . . . . . . . . . 89, 727 6 13 19 1 200 51 251 1 44 
Wayne.............. 105,150 2 

... :.\ ~ "': 71 332 1 1 36 
Washington . . . . . . . . 1, 880 1 2 9 

Total .......... -110, 301~ 708 399 """'330 """'729118, 877- 3, 360 22,237 75 36 913 

The average selling price of coal in the Hocking valley would prob
ably be a fair estimate of the average selling price of coal throughout 
the State. These prices were: Lump, $1.03; nut, 88 cents; pea, 29 cents, 
and slack, 11 cents. In the table giving the amount of pea and slack 
produced in each county during 1887 one- third of the tonnage may be 
considered pea coal and two-thirds slack coal. 

The output of the State for 1887 exceeds that reported for 1886 by 
1,866,497 tons. The amount for 1887 includes the pea coal and slack 
sold and shipped during the year; these coals were not taken into con
sideration in last Jear's report of product; they amount to 1,057,658 
tons, which, deducted from the total product of the year, would still 
leave an increased output on the basis of the reports for previous years 
of 808,839 tons. The demand for pea and slack in the past has gradu
ally grown, and the shipment of these sizes assumed such proportions 
in 1887 that it was deemed advisable to include them in the report for 
this year in order that a full and accurate statement of the tonnage of 
the State might be made. The output for 1887 was phenomenal, and, 
when considered in connection with the introduction of natural gas as 
a fuel in 1885, it will be observed that the product has increased regu
larly ever since this new fuel competitor entered -the field. 
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The steady and continuous growth (except during 1883 and 1884) in 
the coal production of the State since 1872 is exhibited by the following 
table: 

Annual coal production of Ohio ft·orn 1872 to 1887. 

·~· ...... ~:~----··----- Sh:.:,::: 18W ... ---~:·,·.· ........... .1 Sh:.,.:~::: I 
1873- -.-- --- ---- . ----- . -.- -- 4, 550, 028 1881.----- . --. --. -----. ------ 8, 225, 000 
1874.- ... -- .. --. ---· •• ·---.- 3, 267, 585 1882.--- ·----- - .. -- •.. -- .. --. 9, 450,000 
1875 .••. ······------········ 4,864,259 1883 ..........•.. ·-----·--·-· 8,229,429 
1876 .••.••.••••• ------------ 3,500,000 1884............ ............. 7,640,062 
1877 ________________________ 

1 

5,250,000 I 1885 ......................... 7,816.179 
1878 .••••••••••• ---········· 5,500,000 1886 ......................... 8,435,211 
1879 ...................... __ 6, ooo, ooo I 1887 ......................... 

1 

10, so1, 708 

~--------------~------~~-

The product for 1882 was no doubt in excess of that for 1883,_1884, 
and 1885, but not necessarily in excess of that reported for 1886, since 
up to 1884 there was no statutory provision for the collection of these 
statistics, and the product was estimated (from the best data procur
able, no doubt), and was liable to inaccuraeies that it was not possible 
to detect. 

There are a few mines in Belmont and Jefferson counties where the 
product was consumed in iron and glass works belonging to their 
owners that have ceased operations owing to substitution of natural 
gas. These mines are not enumerated as abandonrd, as it is possible 
that their suspension may be but temporary. At the end of the year 
there were 399 mines in the State employing more t.han 10 men each, 
and 330 that do not give employment to that number, making a total of 
729 coal mines, large and small, in the State. 

As mine improvement progresses, the number of improvements made 
should decrease from year to year. This is not the case, however, with 
the present year, as its record of improvements is largely in excess of 
that of 1886, and serves to show that during profitable seasons mine 
owners are more willing, as they are better able, to put and keep their 
mines in good condition. Since the last report 39 furnaces have been 
built, 9 fans erected, 50 air-shafts sunk, 7 second openings made, and 
8 stairways, as means of escape, put in. This is certainly a good show
ing for the year, and if to this be added the record of improvements 
previously reported, we find that in the last three years and a half 
there have been 128 air-shafts sunk, 25 second openings made (in addi
tion to such air-shafts as can be used for this purpose), 30 stairways or 
ladders put into shaft mines, 140 furnaces built, 44 fans erected, and 
33 safety-catches put upon cages. When it is considered that there 
are to-day but 399 mines in the State coming directly under the law, 
and that these improvements have been made, generally, in mines 
where they did not previously exist, it will be seen that much good has 
been accomplished, and it is upon its face proof that the mines of the 
State are in good condition. 
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New markets which opened up in the Northwest took most of the ex
cess in the production during 1887, and the demands in that direction 
are still increasing. It is a noticeable fact that the coals of this State 
are able to hold their own and compete successfully with those of States 
much nearer these markets. This is conspicuously shown in the large 
amount of Ohio coal sold on the Chicago market, where it comes in di
rect competition with the nearer coal of Illinois and Indiana. 

During the year Ohio coal has penetrated into Wisconsin, Iowa, Min
nesota, Colorado, and Dakota. The Columbus and Hocking Coal and 
Iron Company has erected at Ashland, Wisconsin, at the head of lake 
navigation, a large and complete dock system, with a storage capacity 
of 100,000 tons, and with the most improved macl!inery for elevating 
and transferring coal from vessels to cars. Coal from the Hocking Val
ley mines is now taken in cars to Toledo, and from there shipped by 
vessels to .Ashland, where it is again loaded into cars and sent on it.s 
journey to markets distant hundreds of miles west of that point. This 
investment would indicate a faith that these new markets will continue 
to be held by Ohio, and demonstrates that the coal of the State will 
stand transfer and long haulage. 

It would seem that the introducton of natural gas, so far from hav
ing had a baneful effect upon Ohio's coal trade, bas, on the contrary, 
proved beneficial by forcing the coal product upon localities hitherto 
undreamed of, and which have proved of consumptive capacity beyond 
expectation. The future outlook for the trade is good; and the open
ing of new mines in the State during the year has been in excess, it is 
believed, of any previous year in its history. The development of new 
fields or the extension of old ones has also followed the improved con
dition of trade, and will be noticed in another part of this report. 

The high price of foreign coke for furnace use, and the rise in price 
of anthracite for domestic purposes, together with the substitution of 
crushed coke for the now generally adopted base-burner heating stoves, 
have stimulated inquiry into the feasibility of coking our coals, and 
considerable progress has been made in this dhection, which is else
where noticed. 

During the past year developments have been made in Muskingum 
county that give promise of opening up a large and profitable coal field 
in t,he near future. Until lately the mines have been small, their prod
uct being consumed locally, but the recent extension of the Columbus 
and Eastern railroad into Brush Creek township and the building of the 
Zanesville and Ohio railroad along the Muskingum river from Zanesville 
to Malta, have furnished outlets for large bodies of coal that have hith
erto been neglected. The result is that in this county where a year 
ago there were but 9 mines employing over 10 men each, there ~re now24 
regularly shipping mines of large capacity. The coal area opened up by 
the branch of the Columbus and Eastern railroad contains in sections 5, 6, 
25, 26, and 27 of Brush Creek township a deposit of cannel coal varying 
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from nothing to 12 feet in thickness and underlaid by from 1 foot 6 
inches to 4 feet of bituminous coal. ..Along the line of the Zanesville and 
Ohio railroad, in section 13, Brush Creek township, the same coal bed 
(No. 7) is opened showing 6 feet of excellent bituminous coal witthout 
the cannel. 

Extensive developments of the Massillon coal field, in comparatively 
new territories, have also been made during 1887, which go far to ex
plode the theory that the deposits of this celebrated coal are about ex
hausted, and from what is shown by these explorations it may be 
assumed that the supply of this coal will be kept up for years to come. 
In the Sippo Valley, near Massillon, there are in all 6 mines opened or 
being opened. The Anderson mine, owned by the Howells Coal Com
pany, has a shaft 178 feet deep, and when in complete working order 
will have a capacity of 300 tons per day. The coal seam varies from 
4 feet 6 inches to 5 feet thick, and the drillings made by this company 
show that the basin is large and the seam quite uniform in thickness. 
The West Massillon Coal Company and the Pigeon Run Coal Company 
have also opened new and extensive mines in the Massillon district dur
ing the year 1887. 

In Lawrence township, Stark county, near the Wayne county line, a 
large deposit of coal has been discovered that was not known to exist. 
It occurs at a depth of 150 feet and the seam varies from 4 to 5 feet in 
thickness. A company is about to open a mine of large capacity here. 

In the Mahoning valley, the celebrated Brier Hill, or block coal, has 
long been supposed to be exhausted; but it has been redeveloped 
recently. Messrs. Morris and Stambaugh have been prospecting in 
Liberty township, Trumbull county, near the Mahoning Hne, and found 
at a depth of 190 to 215 feet a coal seam, which is beyond doubt the 
Brier Hill coal, and which is from 3 feet 6 inches to 4 feet 6 inches in 
thickness. Coal has been found in eight out of thirteen holes, and the 
indications are favorable for an extensive basin, although the full area 
is not yet known. A mine will soon be opened at this locality. 

OREGON. 

Total production in 1837, 31,696 short tons ; spot value, $70,000. 
But little is known of the economic geology of the State, or of the 

exact distribution of the coal-bearing formations within its borders. 
The present developments are confined to the coal basin in Coos 
county, though recent discoveries of lignite are reported from Wash
ington and Columbia counties. The extent and thickness of these 
latter beds are yet to be determined. The Coos county basin covers 
several hundred square miles, and extends from the Umpqua river 
north into Douglas county, south to the Coquille river, and back from 
the Pacific coast line 15 or 20 miles. The only mines from which coal 
was shipped in 1887 are located in the vicinity of Marshfield, in Coos 
county. Direct returns werQ received from the two companies who 

I 
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operate these mines. In securing these returns valuable assistance 
was rendered by Mr. H. A. Biddle, of Portland, Oregon. 

The Oregon Coal and Navigation Company of Marshfield, Coos 
county, operates the Newport mine, the largest in the State. Dur
ing 1887 this mine produced 31,360 short tons of coal; this small out
put was owing to a strike among the miners, which lasted from the 
beginning of 1887 until June. The following section is reported for this 
coal bed as worked at the Newport mine : 

Rection of coal bed worked at the Newpo1·t 1nine, Coos County, Oregon. 

Coal. ..............•.•....••..•........................................•.... 
Mining (slate~) ........................................................... . 
Coal._ .................................................. _ .................. .. 
Mining (slate~) ............................................................ . 
CoaL ...................................................................... . 

Ft. In's. 
2 0 
0 4 
1 6 
0 4 
1 0 

·---
Total................................................................. 5 2 

The coal from this seam, which is at present supposed to be included 
in the Tertiary formation, is black and handsome when first mined; it 
is usually classed as a lignite. It will not coke, and is used principally 
for domestic purposes. The following analyses, made by Mr. Thomas 
Price, of San Francisco, California, are given by the company: 

Analyses of Coos cmmty coal, Otegon. 

Upper bench. Lower bench. 

Ash.................................................... 8. 05 6.18 
Fixed carbon . . . . .. .. . . . . .. . . • . . . . . . . . .. . . . . . . . . . . . . . . . 34. 95 32. 40 

~uo/;~~~.0:-~~t-e_r_-_-_-_-_-_-_-_-_-_-_-_-_-_-_-_-_-_-_-_-_-_-.-_-_:: ::::::::::::::1 4~: ~g II 4i: ~~ 
Water ................................. ··········--·---~--~-45 __ _!_7.27 

TotaL............................................ 102. 53 101. 37 
I 

This coalis shipped principally to San Francisco. The selling price at 
the mines varied in 1887 from $2.50 to $3 per long ton. The mines 
were operated forsevenruonths of 1887beginning June 1. Eighty miners 
and twenty-five laborers are employed in and about the mines. The aver
age wages were $t.122- per ton for mining and $2.75 per day for labor
ers. The total shipments of coal in 1887 amounted to 30,240 short tons, 
ancl1,120 tons were consumed at the mines or sold locally. 

The firm of' Hougarcl, Davis & Sons operates the Caledonia mine, 
situated on Isthmus slough, in Coos county, 4 miles abov·e Marsh
field. But 336 tons of coal were produced at this mine in 1887. Of 
this total, 224 short tons were shipped to San Francisco and the re
mainder consumed at the mine or by the local trade. The coal com
manded a price of $3 per ton at the mines during 1887. This mine was 
only operated for the first three months of 1887, being idle from the end 
of March. But four miners were employed. The coal bed worked at 
these mines is 3 feet 6 inches in thickness; its ex;tent has never been sat-

9164 MIN--19 
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isfactorily determined. The coal is particularly adapted to domestic 
and steam uses. According to Mr. Biddle these two mines were the 
only ones operated in the State during 1887. A number of new locali
ties for coal have been reported during 1887 in different parts of the 
State, but no development of these new deposits has as yet been at
tempted. 

PENNSYLVANIA. 

The total production in 1887 was 70,372,857 short tons; spot value, 
$107,172,185. 

Anthracite: Total shipments, 39,506,255 short, or 35,273,442long tons; 
spot value, $79,365,244. 

Bituminous : Total production, 30,866,602 short tons; spot value, 
$27,806,941. 

ANTHRACITE. 

The anthracite region of Pennsylvania is the most important coal 
district in the United States, and its product is the most desirable coal 
for general domestic uses found in the world. 

The region is confined to the following counties in the northeastern 
part of the State: Carbon, Columbia, Dauphin, Lackawanna, Luzerne, 
Northumberland, Schuylkill, Sullivan, and Susquehanna. It is grouped 
into five principal divisions, as follows: 

(1) Southern or Pottsville field, extending from the Lehigh river, at 
Mauch Chunk, in Carbon county, southwest to within a few miles of the 
Susquehanna river, north of Harrisburg, in Dauphin county, The 
central part of the field is contained in Schuylkill county. Total pro· 
duction in 1887, 3,265,974 long tons. 

(2) Western Middle or Mahanoy aud Shamokin field lies between the 
easternmost headwaters of the Little Schuylkill river and the Susque
hanna river, and within the counties of Schuylkill, Columbia, and 
Northumberland. Total production in 1887, 9,382,422 long tons. 

(3) Eastern Middle or Upper Lehigh field, lying between the Lehigh 
river and Catawissa creek, and principally in Luzerne county, with 
small areas extending into Carbon, Schuylkill, and Columbia counties. 
Total production in 1887, 3,831,335 long tons. 

(4) Northern or Wyoming and Lackawanna field lies in the two val
leys from which it derives its geographical name, and is embraced almost 
entirely by Luzerne and Lackawanna counties. A small area in the 
extreme northeastern end of the field extends into Wayne and Susque
hanna counties. Total production in 1887, 21,006,337 long tons. 

(5) Western Northern or Loyalsock and Mehoopany field lies within 
the area drained by the Loyalsock and Me4oopany creeks, and is con
tained in Sullivan and Wyoming counties. Total production in 1887, 
92,679 long tons. 

The anthracite coal beds have a varied geological structure occurring 
under all degrees of dip, being practically horizontal in the !Joyalsoc~ 
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field and within v.ery small areas in the other fields. Within large 
areas of the Eastern Middle, Western Middle, and Southern fields, 
especially, the coal beds and associated strata are highly plicated, in 
some cases they are inverted beyond the perpendicular. In the North
ern field the strata have comparatively low dips. A general idea of 
the topographic relief and geological structure of the four principal 
fields were shown in the last report. 

Topogmphic and geologi.c let,els in anthracite fields. 

Northern field, Wilkes-Ba1·re basin. 

Wilkes-Barre (Lehigh Valle.v Railroad depot) .....................•........ 
Mammoth bed outcrop on north side of basin, at Kingston Coal Company's 

slope No. 2 . • • • . . . . ........•........................................... 
Mammoth bed outcrop on south side of basin, at Hollenback slope No.2 ... 
Bottom of Mammoth bed basin under flat, north of Wilkes-Barre (esti-

mated) ....••....••...•••..•.............•..•...•... - .. -.-- .... - ...... --
Width of basin (4.4 miles) ............... --.-- .............. -- ........... .. 

Eastern Middle field. 

Drifton basin : 
Drifton (Lehigh and Susquehanna Railroad depot) . ..•...... ~ ......... . 
Buck .Mountain bed outcrop on north side of basin, at Drifton slope 

No.2 .............. __ .............. __ _ .............................. __ 
Buck Mount.ain bed outcrop on south side of basin ..•.....•..••....... 
Bottom of Buck Mountain bed basin ........ . ... . .................... .. 
Width of basin (.4 mile) ............... -- ......•...•........•••••.•.... 

Hazleton basin: 
Hazleton (Lehigh Valley Railroad depot) ......•.....••.••...••........ 
Mammoth bed outcrop on north side of basin ......................... . 
Mammoth bed outcrop on south side of basin, at Hazleton slope No.6 .. 
Bottom of Mammoth bed basin ...................... -- .............. .. 
Width of basin along line through slope No.6 (.7 mile) •••..••......... 

Western Middle field. 

Mahanoy basin : 
Gilberton (Philadelphia and Reading Railroad depot) .............••... 
Mammoth bed outcrop on north side of basin, at Gilberton slope ...... . 
Mammoth bed outcrop on south side of basin, at Draper slope .......•. 
Width of basin along line through Gilberton slope (.6 mile) ........... . 

Southern field, Panthet· Creek basin (nea1· Tamaqua). 

Tamaqua (Philadelphia and Reading Railroad depot) ........•.......•..••. 
Mammoth bed outcrop on north side of basin .•.•.........•.............•.. 
Mammoth bed outcrop on south side of basin .....•..••••.•••••.••••....... 
Bottom of Mammoth bed basin (estimated) ••••......•....•......•....•..... 

Feet. 
+549 

+778 
+774 

(a)-800 
23,200 

+1, 633 

+1,6!)2 
+1,645 
+1,150 

2, 250 

+I, 612 
+I, 660 
+I, 672 
+ 850 

3, 800 

+1,133 
+1, 223 
+1, 275 

3,050 

+ 803 
+1,250 
+1, 300 
-1,000 

a Depth attained by workings in Pr<>spect colliery is now over 330 feet below ocean leveL 

The approximate areas of the anthracite fields and the production of 
each for the past four years, together with the growth and decline in 
production, are shown in the following table : 

Area and total production of individual antln·acite coal fields. 

Field. I Square miles 
J (approximated). 1884. 1885. 

Northern ................... I Long tons. Per ct. Long tons. Per ct. 
200 16,411,277 50.28 17,215,066 50.29 

Eastern Middle ............ 40 5, 098,684 15.62 5, f!29, 607 15.57 
Western Middle . ... . ....... !)0 7, 896, 049 24.19 8, 152, 937 23.82 
Southern .................. 140 3, 149, 471 9. 65 3, 455,927 10.10 
Loyalsock ...•.........•••.. Unknown. 86,018 0. 26 75,011 0.22 

-------·- --------
Total ........•••••.... 470+ 32, 641, 49!) 100.00 34,228,548 100.00 

I 
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Area and total production of individual anthracite coal .fields-Continued. 

F . ld I Square miles 
Je • (approximated). 

Northern ................... ! 200 
Eastern Middle ............ I 40 
Western Middle............ 90 
Southern .. .. • • • .. • .. .. .. .. 140 
Loyalsock...... ............ Unknown. 

1886. 

Long tons. 
18,247,875 
4, 993,361 
8, 122,639 
3;427,435 

61,767 

1887. 

Per ct. Long tons. 
52. 36 21, 006, 337 
14. 33 3, 831, 335 
23. 30 9, 382, 422 

9. 83 3, 265, 974 
0.18 92,679 

Per ct. 
55.90 
10.19 
24.97 
8. 69 
.25 

Total. .............. .. 470+ 34, 853, 077 100. 00 37,578,747 100. 00 

The county boundaries of that portion of the State in which the an
thracite region is located are not recognized by the coal trade in the 
classification of either the emil fields or the coals which they produce; 
neither are they recognized as distinct counties in the division of the 
field into inspectors' districts. The producti~n of coal, however, in the 
individual counties is of interest in showing the relative importance of 
the anthracite mining industry to the counties in which it is located. 
This production is shown in the following table: 

Total p1·oduction of Pennsylvania coalfields, by counties. 

Counties. 1884. 1885. I 1886. l 1887. 

Long tons. Per ct. Long tons. Per ct. Long tons. Per ct. Long tons. Per ct. 
Susquehanna ...... 77,058 0.24 84,459 o. 24 97,072 0. 28 176, 422 .47 
Lackawanna .•••••. 7, 093,190 21.73 7, 174,294 20.96 7, 275,853 20.88 8, 772,510 23.34 
Luzerne ............ 13,382,912 41.00 14,329,645 41.86 14,928,206 42.83 15,003,722 39.92 
Sullivan ........... 86,018 . 26 75,011 .22 61, 767 .17 92,679 • 26 
Carbon ............. 1, 155, 916 3.54 1, 210,284 3. 53 1, 304,114 3. 74 1, 332,027 3. 54, 
Schuylkill ......... 7, 165,532 21.96 7, 700,005 22.49 7, 915,650 22.71 7, 994,462 21.27 
Columbia .......... 745,826 2. 28 610,552 1. 81 601,729 1. 73 741,845 ). 97 
Northumberland ... 2, 331, 108 7.14 2, 482,644 7. 25 

1 
2, 260, 822 6.49 2, 839,372 7. 56 

Dauphin ........... 603,939 1. 85 561,654 1. 64 407, 864 1.17 625,708 1. 67 

Total .......... 132, 641,499 lOO. 00 134,228, 548. J.Oo.Oo-134, 853;o77 
---------
100.00 37,578,747 100.00 

The region is divided into seven inspection districts, as follows: 
First. That portion of the Wyoming coal field included in the coun

ties of Lackawanna, Wayne, and Susquehanna. 
Second. The county of Sullivan and that portion of the Wyoming 

coal field situated in Luzerne county east of and including Plains and 
Kingston townships. 

Third. The remaining portion of the Wyoming coal field west of Plains 
and Kingston townships, including the city of Wilkes-Barre and the 
boroughs of Kingston and Edwardsville. 

Fourth. That part of Luzerne county lying south of the Wyoming 
coal field, together with Carbon county. 

Fifth. That part of the Schuylkill coal field in Schuylkill county 
lying north of the Bro~d mountain and east of a meridian 1ine through 
th~ center of the borough of Girardville. 

Sixth. That part of the Schuylkill coal field in Schuylkill county 
lying north of the Broad mountain and west of a meridian line through 
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the center of the borough of Girardville, together with Columbia, 
Northumberland, and Dauphin counties. 

Seventh. All that part of the Schuylkill coal field in Schuylkill county 
lying south of the Mahanoy valley and the county of Lebanon. 

Total production and shipment from the inspectors' districts for the years1885, 1886, and 1887., 
with the colliery and local consumption. 

District (under law of Inspectors. 
June 30, Hs85). 

First ....••. . ..•.....•. Patrick Blewett ...... .. 
Second ...... . ........ Hugh McDonald ...... .. 
Third................ G. M. Williams ....... . 
Fourth......... .. .. .. James E. Roderick . .. .. 
Fifth ................. William Stein ........ .. 
Sixth .. .. . .. . . .. .. .. .. James Ryan .......... .. 
Seventh.... .. .. . .. . .. Samuel Gay .......... .. 

Shipment. 

Long tons. 
6, 829,977 
3, 686,695 
6, 036,884 
5, 055,407 
4, 493,075 
3, 965,959 
2, 197,424 

1885. 

Colliery 
and local 
con sump· 

tion. 

Long tons. 
428,776 
161,854 
145,891 
528,209 
276,005 
238,663 
183,729 

Total pro
duction. 

Long tons. 
7, ~68, 753 
3~48, 549 
6, 182,775 
5, 583, 616 
4, 769,080 
4, 204,622 
2, 381, 152 

Total production of' all anthracites . . . . . . . 32, 265, 421 1, 963, 127 34, 228, 548 

First .................. 1 Patrick Blewett ..•..... 
Second ............... Hugh McDonald ....... . 
Third • • .. . . .. . .. . .. .. G. M. Williams ...... .. 
Fourth ............. -- ~ James E. Roderick .... . 
Fifth ................. William Stein ......... .. 
Sixth .. .. • • .. .. .. . . . .. James Ryan .......... .. 
Seventh .. • .. . .. .. .. .. Samuel Gay .......... .. 

6, 631,226 
4,143, 575 
6, 692,552 
4, 916,310 
4, 570, 145 
3,462, 265 
2, 347,637 

1886. 

481, 033 
116,498 
244,758 
441, 06(1 
402,356 
261,252 
141,410 

7,112,259 
4, 260,073 
6,937, 310 
5,357, 370 
4, 972,501 
3, 724,517 
2, 489,047 

Total production of all anthracites . . . . . . . . 32, 76i, 710 2, 088, 367 34, 853, 077 

1887. 

First . . • . . . . . . . . . . . . . . Patrick Blewett . . . . . . . . 7, 855, 987 606, 626 8, 462, 613 
Second ................ Hugh McDonald........ 4, 882,527 160,989 5, 043,516 
Third . • • .. .. . .. ... . .. G. M. Williams.. . .. .. .. 7, 334, 139 206, 615 7, 540, 754 
Fourth...... .. .. .. . .. James E. Roderick . .. • . 3, 537, 192 424,402 3, 961, 594 
Fifth .. . .. .. . . . .. . .. .. William Stein .. . . . .. . .. 5, 005, 858 390, 587 5, 396, 445 
Sixth ................. James Ryan............ 4, 359,230 378,392 4, 737, 622 
Seventh...... . . . .. . .. Samuel Gay .. . .. . . .. . .. 2, 298, 5u9 137,694 2,436, 203 

Total production of all anthracites ........ , 35, 273,442 2, 305,305 37,578,747 

The shipment of coal from the th!'ee prominent districts into which 
the region has been divided by the transportation companies, from the 
commencement of mining in 1820, has been carefully recorded by Mr. P. 
W. Sheafer, and subsequently by Mr. John H. Jones. From these rec
ord~ the following table has been compiled, and is interesting in show
ing the history of the development of the region : 
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.Annual shipments of anthmcite C•lal in Pennsylt,ania since 1820, with thl11'1/Umber of tons 
and percentage shipped from each t•egion. 

I I 
Years. Schuylkill region. Lehigh region. Wyoming regiou. Total. 

I Long tons. Per ct. Long tons. Per ct. Long tons. Per ct. Long tons. 
1830 •••••• ................... 365 ........... .. ................. ............ 365 
1821 .••••. ................. ............. 1, 073 . ............. .. .................... .. .. . ·---· 1,073 
1822 .••••• 1,480 39.79 2,240 60.21 ...................... .............. 3, 720 
1823 ...... 1,128 16.23 5,823 83.77 ....................... ............. 6, 951 
1824 ...... 1, 567 14.10 9, 541 85.90 ...................... ............. 11,108 
1825 ...... 6, 500 18.60 28,393 81.40 ..................... ............. 34,893 
1826 ...... 16,767 34.90 31,280 65.10 ..................... ............ 48,047 
1827 .••••. 31,360 49.44 32,074 50.56 ........................ .............. 63,434 
1828 .••••• 47,284 61.00 30,232 39.00 .......................... 77, 516 
1829 ...... 79,973 71.35 25,110 22.40 7, 000 6. 25 112,083 
1830 ...... 89,984 51.50 41, 750 23.90 43,000 24.60 174,734 
1831 .. : ... 81,854 46.29 40,966 23.17 54,000 30.54 176,820 
1832 ...... 209,271 57.61 70,000 19.27 84,000 23.12 363,271 
1833 ...... 252,971 51.87 123, 001 25.22 111,777 22.91 487,749 
1834 ...... 226,692 60.19 106,244 28.21 43,700 11.60 376,636 
1835 .••••• 339,508 60.54 131,250 23.41 90,000 16.05 560,758 
1836 ...... 432,045 63.16 148,211 21.66 103,861 15.18 684,117 
1837 .••••• 530,152 60.98 223,902 25.75 115,387 13.27 869,441 
1838 •••••• 446,875 60.49 213,615 28.92 78,207 10.59 738,697 
1839 ...... 475,077 58.05 221,025 27.01 122,300 14.94 818,402 
1840 ...... 490,596 56.75 225, 313 26.07 148,470 17.18 864,379 
1841 •••••• 624,466 65.07 143, 037 14.90 192,270 20.03 959,773 
1842 ·••••• 583,273 52.62 272,MO 24.59 252,599 22.79 1, 108,412 
1843 ...... 710,200 56.21 267, 793 21.19 285,605 22.60 1, 263,598 
1844 .••••• 887,937 54.45 377,002 23.12 365,911 22.43 1, 630,850 
1845 . ..... 1, 131,724 56.22 429,453 21.33 451,836 22.45 2, 013,013 
1846 ...... 1, 308,500 55.82 517, 116 22.07 518,389 22.11 2, 344,005 
1847 .••••• 1, 665,735 57.79 . 633,507 21.98 583,067 20.23 2, 882, 309 
1848 ...... 1, 733,721 56.12 670, 321 21.70 685, 196 22.18 3, 089,238 
1849 ...... 1, 728,500 53.30 781,556 24.10 732,910 22.60 3, 242,966 
1850 ...... 1, 840,620 54.80 690,456 20.56 827,823 24.64 3, 358,899 
1851 ...... 2, 328,525 52.34 964,224 21.68 1, 156,167 25.98 4,448, 916 
1852 ...... 2, 636,835 52.81 1, U72, 136 21.47 1, 284,500 25.72 4, 993,471 
1853 ...... 2, 665,110 51.30 1, 054,309 20.29 1, 475,732 28.41 5, 195,151 
1854 ...... 3, 191,670 53.14 1, 207,186 20.13 1, 603,478 26.73 6, 002,334 
1855 ...... 3, 552,943 53.77 1, 284,113 19.43 1, 771,511 26.80 6, 608,567 
1856 ...... 3, 603,029 52.91 1, 351, 970 19.52 1, 972,581 28.47 6, 927,580 
1857 .••••• 3, 373,797 50.77 1, 318, 541 19.84 1, 952,603 29.39 6, 644,941 
1858 ...... 3, 273,245 47.86 1, 380, 030 20.18 2, 186,094 31.96 6, 839,369 
1859 ·••••• 3, 448,708 44.16 1, 628,311 20.86 2, 731,236 34.98 7, 808,255 
1860 •••••• 3, 749,632 44.04 1, 821, 674 21.40 2, 941, il17 34.56 8, 513,123 
1861 .••••• 3, 160,747 39.74 1, 738,377 21.85 3, 055,140 38.41 7, 954,264 
1862 •••••• 3, 372,583 42.86 1, 351, 054 17.17 3, 145, 770 39.97 7,869, 407 
1863 .••••• 3, 911,683 40.90 1, 894,713 19.80 3. 759,610 39.30 9, 566,006 
1864 4, 161,970 40.89 2, 054,669 20.19 3, 960,836 38.92 10, 177,475 
1865 .••.•• 4, 356,959 45.14 2, 040, 913 21.14 3, 254,519 33.72 9, 652,391 
1866 ..•••• 5, 787,902 45.56 2,179, 364 17.15 4, 736,616 37.29 12,703,882 
1867 ...... 5, 161,671 39.74 2, 502,054 19.27 5, 325,000 40.99 12,988,725 
1868 ...... 5, 33U, 737 38.52 2, 502,582 18.13 5, 968,146 43.25 13,801,465 
1869 .••••• 5, 775,138 41.66 1, 949,673 14.06 6, 141,369 44.28 13,866, 180 
1870 ...... 4, 968,157 30.70 3, 239, 374 20.02 7, 974,660 49.28 16, 182,191 
1871 ...... 6, 552,772 41.74 2, 235,707 14.24 6, 911,242 44.02 15,699, 721 
1872 -····· 6, 694,890 34.03 3, 873,339 19.70 9, 101,549 46.27 19,669,778 
1873 ...... 7, 212,601 33.97 3, 705,596 17.46 10,309,755 48.57 21, ~27, 952 
1874 ...... 6, 866,877 34.09 3, 773,836 18.73 9, 504,408 47.18 20, 145, 121 
1875 •••••• 6, 281,712 31.87 2, 834,605 14.38 10,596,155 53.75 19, 712,472 
1876 .••••• 6, 221,934 33.63 3, 854,919 20.84 8, 424,158 45.53 18,501,011 
1877 •••••• 8, 195,042 39.35 4,332, 760 20.80 8, 300,377 39.85 20,828,179 
1878 ...... 6, 282,226 35.68 3, 237,449 18.40 8, 085,587 45.92 17,605,262 
1879 .••••• 8, 960,829 34.28 4, 595,567 17.58 12,586,293 48.14 26, 142, 689 
1880 .••••• 7, 554,742 32.23 4, 463,221 19.05 11,419,279 48.72 23,437,242 
1881 ...... 9, 253,958 3?.46 5, 294,676 18.58 13,951,383 48.96 28,500,017 
1882 ...... 9, 459,288 32.48 5, 689,437 19.54 13, 971,371 47.98 29, 120, 096 
1883 .••••• 10,074,726 31.69 6, 113,809 19.23 15,604,492 49.08 31,793,027 
1884 ...... 9, 478, 314 30.85 5, 562,226 18.11 (a)15, 677, 753 51.04 30,718,293 
1885 ...... 9, 488,426 30.01 5, 898,634 18.65 (a)16, 236,470 51.34 31,623,530 
1886 ...... 9, 381,407 29.19 !i, 723,129 17.89 (a) 17, 031, 826 52.82 32,136,362 
1887 ...... 9, 431,621 26.95 6, 019,162 17.20 (a)19, 546, 624 55.85 34,997,407 

----
118,237, 528\ts:Bl 

---·- ------.-
Total.. 231, 178, 166 36.65 279, 553, 415 44.54 628, 969, 109 

a Includes Loyalsock field. 
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The totai shipments reported in this table for each year cover the 
shipments made by the railroads and canals, anti are less than the total 
shipment8 reported by the mine inspectors, which cover the shipments 
by wagon to near points. 

Under the head of Lehigh region in the above table is included the 
eastern end of the Southern or Pottsville coal basin between Tamaqua 
and Mauch Chunk. In this district, which is known as the Panther 
Creek coal basin, the development of the region first commenced, and 
unti11828 more than one-half of the anthracite production of the entire 
region came from this basin. 

From 1828 to 1857, inclusive, the Schuylkill region, including the 
Southern eoal field west of Tamaqua and the Western Middle coal field, 
produced more than one half of all the coal mined, and until1867 this 
same region produced more than either one of the other two regions. 
In 1868 the Wyoming region took its rank as the greatest producer of 
the three regions, and has maintained it until the present time. 

Since 1883 the Wyoming region, which in the above table is made to 
include the Lackawanna district, has produced more than one-half of 
the total anthracite mined in the State. 

The shipment and production (including colliery consumption) of coal 
for each colliery during 1886 and 1887, as reported to the Survey by the 
seven anthracite mine inspectors, are shown in the following tables. 
The numbers in the first column designate the character of the coal 
produced by each colliery according to an arbitrary trade classification; 
the following table gives the significance of the numbers, the character 
of the coals having been more fully explaine~ in the last report (see 
Mineral Resources): 

Explanation of nurnbers used to designate the character of the coal. 

1. Hard white ash. 
2. Free-burning white ash. 
3. Schuylkill red ash. 
4. Shamokin. 
5. Lor berry red ash. 
6. Lykens Valley red ash. 
7. Trevorton. 
8. Wy?ming; red ash. 
9. Lehigh red ash. 
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MINERAL RESOURCES~ 

NORTHERN COAL FIELDS. 

1. Carbondale district. 

Names of collieries . Location. 

Olyphant, No.2, shaft ..••••••••••••.•••••.•••.• Olyphant borough .•••••••••..••..... 
Eddy Creek .......•••.•••.•••.•••••••.•••••••........ do .............•....••.....••.•.. 

Whi:l6~t;.~~--~---.·.·.: ::: ·.·.:::: ·.::::::·.::: ::::::: -A:~cbt~i<i ~::: ::::::::::::::::::::::::: 
{~i~ 1~!i: :: ::~:::: :::::::::::::::::::::::: -~-::~!£d~~~ ~ :~: ~ :::::::::::::::::::::: 
Coalbrook ..........•..•••••.•.•.••....•......•..•.... do ........................••..... 

No.1 ...•...••......•••.••...•.••................. do ........................••..... 
No.3 ..•••••.•••••....••..••••..••................ do . . ...•........••.....•...•..... 

Erie shaft...................................... Glenwood ..•.••..•••••......•......... 
Kevstone ..••.•.•••.•......•.•..••.•..••••........... do ...........................•... 
ForestCity ..•..••...•••..•....•..•..........•.. Clifford township, Susquehanna 

county. 
Jennyn, No.4 ..•..•••••.•.•.•.••••....••..••... Priceville ...•.•......••••••••••..••••. 

~r~Jr:~~~~:::::::::::::::::::::::::::::::::: -:::t~E~-:z~~~~:::::::::::::::::::::: 
Edgarton ....•.........•••....•.........••••.... Archbald borough ................... . 
Eaton . . . . . . . • . • . . . . . . • . . . . • . • . • • • • • . . . . . . . . . . . . . ..... do . ......................•....... 
Pierce.... . . . . . . . . . . . . . . . . . • . . . • • • . . . • • • . . . • . . . . . ... _ do . . . . . . . ...................... . 

~~1~h~~-~~~-::::::::::::::::::::::::::::: ::::: ~ ~i~~K t~:~:;f/:_ ::::::::::::::::::::: 
Belmont .........•.....•.•••..•.....•...•..•••.. Carbondale ........•.•................ 
Blanc'd (Simpson) . . . . . . . . . . • . . . . . . . . • . . . • . . . . . . .Fell township ....•.•.•.•......•••..... 
Brennan ..........•......•.•••..••.•••........ _ ...... do ............•.................. 
Marshwood .••••.....••....•.•.••••••.•••••.... Olyphant borough ...•................ 
S. V. White················~··················· Winton borough .•••••.••.••.••....•.. 

2. Scranton district. 

Sibley ..•....•...••..•......••.....•••••..•..•.. 

Greenwood shaft and tunneL •......•.......... 
Dunn shaft and slope ...•.•..•...••••.......... 
Meadow Brook ......•........•................. 
National shaft and slope, and Meadow Brook 

tunnel. ....• _ .•......••..... -- ............ -.. -

Old Forge township, Lackawanna 
county. 

Lackawanna township .••...•..•.... 
Old Forge township .........••......•. 
Scranton, Twentieth ward .•..•....... 
Lackawanna township ....•......••.. 

~~~~~ i>i~~~~~i: :~:::::: ::::::::::::::::::::::: -~~~~-dt~~·- -~~~~~~~-~~~-~~~~: :::::::::: 
3~~~~h~~~~~-:::~~:: :::::: :::::~: ::::::::::::::: ~c~~~~~~~ ~~~~~ab~~~a:::::::::: :::::: 
Archbald shaft ........•••••.. -·.......... •• • • • • Lackawanna township .....••......... 

Sloan ........•.•.•...••..••..•••.....••...........•... do ...................•..••..•••.. 

~~1!~~- ~ ~ ~: ~ :~ :~~::: ::::::::::::::::::::::: ~:::: : ~~~~Jt~~.: ii~i~: ~~~~::::: ~:::: :::::::: 
Dodge ...............•.•• . ····-···· .••..••..... Lackawanna township .......•••..... 
Bellevue shaft ..•.....••••• ··-··· •••..••...•......•.. do ....................•.......... 
Bellevue slope ...........•...••.•••••..•..••......... do ....•...•...•.........•••.••... 
Hampton shaft ......•.....• ··-~·· .•.•••..•........... do ........•.................•.•.. 
Continent11.l ............••••••••••••.•................ do ... __ ..................•..•.... 
Cent.ral shaft .........•••••. ~ •••••....•••....••. Scranton, Fifth ward .....••....•..... 
Hyde Park.················-·················· Scranton, :Fifteenth ward ....•••.••••. 
Diamond: 

Shaft No.2 .......••••.••...••••............ Scranton, Twenty-first ward .•.••.•••. 
Slope No.2 ..........• ·--··················· ...... do .............................. . 

~d&~~: ~~r1::: ~:: ::: ~ ~: ~~::::::::::::::::::: : ~~~~~: ~~;~: ;.:~::::::::::::::::: 
Dunmore shaft, No. L .•.. ··-··· ....•........... Dunmore borough ...........••....•.. 

i~fr:[:ilil~. ~~: ;: : ~::~~ :::::::::::::::: :::J~ ::::::::::::::::::::::::::::::: 



COAL. 297 
NORTHERN COAL FIELDS. 

1. Oarbondtde diltrict. 

1886. 1887. 

Operators. 
Shipment. Production. Shipment. Production. 

Long tonB. Long tonB. 
Delaware and Hudson Canal Company •••..•...............••..•...•.... 

.••••. do .•• ••. .•••.. .••••• ....•. •.•••• ••••••• ••. 143,625 163,573 

.••••. do . .• •• . •••••• ••••.•. ..• . • ••••••. ••• • . • • •. 100,903 112,417 

..••.. do . • • • . •• • • • • • • • • • ••• • . • • • • • . • • • • • • • • • . • • . 109, 168 115, 453 
•••••. do • • • • • • . . . . • • • • . • • . . • • • • • • • • • • • . • • . • • • • • • 31, 724 35, 734 
.••••. do . . . .. . • . . . •• •• •••• •• ••• • • . • ••. . ••. •••• •• 150,353 167,895 
.••••• do . • • . • • • . • . • . . •• • •• • • • . ••• • •• • • • • • ••. •••• 182,257 184,948 
..•.•. do . . . . . . . • • . . • . • . . • • • • . • . . . • . • • • . • . • . . . • • . 235, 880 239, 502 
•••••. do........................................ 27,165 30,295 
...... do ........•. . ....••••.••••...••..••.••••••.•••....•....••••....•.... 
Hillside Coal and Iron Company. . • • • • . • • • • . . . . 123, 275 125, 008 

.•••• . do . . . . . • . . . • • • • • • • . • • • • . • • • • • • . • • . . . • . • • • • 118, 793 118, 952 

.•••.. do . • • . . . . . . • . . . . . • . . . . . . . . . • . • •• • • . • • . . • . . 92, 149 97, 072 

John Jermyn ..........••......•••••••••••••••. 161,883 163,252 
Griffiths, Thomas & Co . ...............•..••••. 43,262 45,207 
Graasy Island Coal Company (limited) .••..••. 85,215 87,501 
Delaware and Hudson Canal Company ..• . .... 77,598 82,293 
Edgarton Coal Company (limited) •..•..••..••. 112,577 113,797 
Jones, Simpson & Co ...............••...•..••. 94,997 95,246 
Pierce Coal Company (limited) ......•..•....•. 83,496 84,921 
Lackawanna Coal Company (limited) ..•..••••. 153,329 155,016 
Dolph Coal Company (limited) •.•••••.••••.•••. 61,627 62,195 
Andrew Langdon . ....•.....•.•••••••.••.•••••• 10,695 11,907 
Northwestern Coal Company ..•...•..••.•••••• 22,225 23,225 
Frisbie & Co .............•.•...••••••••.•••••• 2, 790 2, 940 
Moosic Mountain Coal Company •.••..••.•••••• .•... 44;758" 475 
Winton Coal Company .•••.•.••..••..••.•••••• 45,671 

Long tons. 
107,741 
174,505 

35,587 
123,170 

197,387 
204,725 
279,628 
51,759 

'· 113 121,816 
173,085 
173,085 

71,568 
34,094, 
67,861 
86,265 

160,142 
126,625 
148, 8<16 
170,705 
67,934 
28,444 

105,087 
............. 
.............. 

58,698 

2, 269,744 2, 364, 495 2, 872, 870 

2. Scr&nton district. 

Elliott, McClure & Co ..•.••..•••••.••....•.... 65,394 65,394 122,900 

Pennsylvania Anthracite Coal Company ....... 32,173 34,433 101,900 
••.•.. do .....••................•••••..•......•.. 117,541 118,597 74,467 
William Connell & Co .•••••.••••••...••....••• 140,927 176,500 132, 647 
..•... do .•••••.•••••.••..•••••••••.•••.......•.. 98,992 98,992 167, 505 

Bride;e Coal Company (limited) .......••....... 78,649 102,902 79,551 
William ·.r. Smith . .................••.•.••..••. 125,282 133,582 137,031 
0. S. Johnson & Co .••..••.........•.••••...... 130,850 135,486 136,186 
Church Coal Company (limited) ..•..........•. 2, 700 10,340 6, 000 
Delaware, Lackawanna and Western Railroad 157,557 167,657 166,720 

Company . 
.••••. do ••••.•••••....••••••.•••••.••..••.•••••• 165,843 176,956 207,776 
•••••. do ••••.••..••••••..••••••••••..••.•••.•••. 166,997 174,134 197,346 
.•..•. do ••••.••.•••.••.•••.•.••..•••.•••••.•.••. 175,732 186,713 183,241 
.•••.. do •••..•...••...•..•••.••..••..••.•••••••. 120,007 127,241 122,140 
.••.•. do ••••••••••••.•••.••••••••••••••..•••.••. 148,053 153,068 148,931 
.••••. do .•••••••••••.....••.••••••••••.••.•••••. 168,863 184,243 184,203 .•.••• do ••••••••••••..•..••..••••••••••..••..••. 
.••••• do ..••••••••.•...•...•••••••••••••••••.••. 40,376 44,498 174,646 
.••••• do .••..••.•••...•..••..••.•••••••••••••••. 22,328 26,508 26,066 
•••••• do .•••.••..•••.••• . •••••.••..••.•••.•••••• 205,450 227,956 263,632 
.••••• do .•••.••••••.•..•••••.••..••.•••••••••••. 136,565 142,321 112,071 

:~~JL~ ~~~~=~~:~~~=:~~=~:::::~=~~~~: ~~~~~~: } 213,.,. .... ,.. .. ,. 017 
..•••. do . • • . . •• . .•• • •• ••••••.••..••..••... •. . . •. 16,716 22,408 46, 585 
.•.••• do........................................ 159,771 170,416 161,225 
...••• do .••...•........•••..••.••..•••••.••.•••..•••••.•....••••••.........••........• 
Pennsylvania Coal Company. • • • • • • . • • • . • • . . • • . 66, 212 66, 652 58, 589 

:::: ::1~ :::::::::::::::::::::::::::::::::::::: t.~·.-f~~: ~~~- .. -... f~~: ~~~. : :~ ~: ~~·: ~~~: 

Long tons. 
115,254 
185,944 
45,627 

129,365 

217,811 
206, !)16 
283,010 
54,889 
8, 808 

123,389 
176,421 
176,421 

173,304 
43,996 
70,049 
91,586 

160,547 
127, 105 
151,657 
173,212 
68,433 
29,689 

105,782 
20,857 

220 
60,609 

3, 000,901 

132,875 

103, 386 
79,828 

182,254 
167,505 

107,291 
146,017 
141,357 
16,500 

172,808 

207,949 
206,477 
190,119 
124, 182 
154,057 

199,229 

181,836 
30,236 

287,742 
116,700 

241,899 

57,252 
17~. 918 

1,055 
58,980 
65,586 
70,112 

114,280 
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MINERAL RESOURCES. 

NORTHERN COAL FIELDs-Continued. 

Scr&ntfJn tlistrict-Continued. 

Ill 
~"' .s 
0 • 
Q) .. 

~~· Names of. collieries. Location. s:l+> 

;:;8 
0 

0 
~ 

1 
1 

Legitt's Creek shaft •••••••••.••••••••.•••.•••. Scranton, First ward .............. .. 
M.arvine ............................................ do ............................ .. 

1 
1 
1 

Von Storch .................................. Scranton, Second ward ............ .. 
Capouse ...................................... Scranton, Twenty-first ward ....... .. 
Pine Brook shaft............ .. .. .. .. • • • • ... • . . Scranton, Seventh ward ............ . 

1 Fairlawn ............................................ do ............................ .. 
1 Manville ...................................... Scranton, Thirteenth ward ........ .. 

2 Holstead ...................................... Marcy township .................... . 

1 Pancoast shaft ................................ Dickson City borough ............. .. 
1 Dickson shaft ................................. Scranton, Second ward ............. . 
1 Holden ....................................... Taylorville, Lackawanna township .. 
1 Glendale ...................................... Lackawanna township ............. . 
1 Richmond shaft ............................... Scranton, Twenty-fi1·stward ......•. . 

~ ~r::r~:~h~ft :::::::::::::::::::::::::::::::::: -~~~-~~-~~ :::::::::::::::::::::::::::: 
1 Walkins ............................................................................ . 

~ ~~~~il1"a" i~;.ei: ::::::::::::::::::::::::::::: ::::::::::::::::::::::::::::::::::::::: 
1 Clark's tunnel ...................................................................... . 
1 Local sales mines ................................................................... . 

2 
2 
2 
2 
2 
2 
2 
2 
2 
2 
2 
2 
2 

2 
2 
2 
2 
2 

2 
2 
2 

2 
2 
2 

2 
2 
2 
2 
2 
2 
2 

2 
2 

3. Pitutm district. 

Exeter ........................................ West Pittston ...................... . 
HeiC.elberg shaft .............................. Pittston township .................. . 
Everhart ...................................... Jenkinstownship .................. .. 
Tompkins abaft ............................... Pittston borough .................. .. 
Spring Brook . . . .. • .. .. . • • • . .. . .. .. .. • . .. .. .. . Lackawanna township .............. . 

~fl!:i)!!~~=::: :::::::::::::::::::::::::::: =~ . :~~:~~:~:~~~::::: ::::::::::::::::: 
~~~:~~~-t-: ::::::::::::::::::::: ::::·::::::::: .:.i:~~~~n-~~~~~~~-: :::::::::::::::::: 
~h~~fey: :::::::::::::::::::::::::.:::::::::::: ~~~f!~~~-~~:~~~~::::::::: ::::::: 
Consolidated .. .. • • . . .. • .. .. • .. • . .. .. • . • • • . . . . . Pleasant Valley .................... .. 
Central: 

ShaftNo.12 ..................................... do ............................ .. 
SbaftNo.13 ............................... Old Forgetownship ................ .. 
Law shaft ................................. Pittston township .................. . 

~:::~::::::::: :::::::: :~:::::::::: :::::::::: fa~~i"w~W::fo~~~hlp ::::::::::::::: 
Breaker No.6: 

Shaft No.5 ................................ Jenkins township .................. . 
Shaft No.6 .................... - ............... do ............................. . 
Shaft No. ·11. .................................... do ............................. . 

Breaker No.8: (a) 
Shaft No. 1........... ... . .. . .. . . . .. . .... .. Hughestown borough .............. .. 
Shaft No.8 ...................................... do ....... _ .................... .. 
Shaft No. 14 ..................................... do ............................ .. 

Breaker No. 10: 
Shaft No.9 ................................ Pittston borough .................. .. 
ShaftNo.10 ............................... HuJ!hestown borough ............... . 
Shaft No.7 .. t { Jenkins township .................. . 
Slope No. 4.. Ewen breaker........... . ..... do ............................ .. 
Shaft No.4.. . ..... do ............................ .. 
Tunnel No.1) Pittston township ................. .. 

Old Forge ..................................... Old Forge township, Lackawanna 
county. 

~~;o.><i:: ::::::::::::::::::::::::::::::::::: ~i~t!~: t!!!ti~ ::::::::::::::::::: 
• Closed le87; coal from shaft. &oea to J!:wen breaker. 
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NORTHERN COAL FIELDS-Continued. 

Scranton district-Continued. 

1886. 1887. 

Operators. 
Shipment. Production. Shipment. Produc'tion. 

Delaware and Hudson Canal Company .•...... 
..... do ........................................ . 
..... do ... , . ..... ............................ .. 
Lackawanna Iron and Coal Company ......... . 
...... do .................... ..... .............. . . 
Fairlawn Coal Company (limited) ............ . 
Delaware, Lackawanna and Western Rail-

Long tons. 
152,675 
144,555 
214,030 
380,052 

4, 363 
40,685 

147,118 

Long tons. 
165,462 
157,075 
236,991 
390,600 

8,575 
54,776 

159,478 

Long tons. 
179, 105 
189,555 
246,065 
318,831 
138,861 

47, 191 
217,095 

Long tons. 
193,041 
202,075 
268,182 
327, 791 
145,904 

57,846 
231,174 

road Company and Delaware and Hudson 
Canal Company. 

Delaware, Lackawanna and Western Rail- 174,211 182,474 203,583 215,157 
road Company. 

Pancoast Coal. Company........................ 121, 314 136, 449 164, 268 178, 436 
Delaware and Hudson Canal Company . . . . . . . . 158,636 169, 347 202,271 213, 169 
Amity Coal Company (limited) .... .. . ... ...... 114,072 117,923 146,371 150,741 
Glendale Coal Company........................ 14, 743 15, 627 ....................... . 
Elk Hill Coal and Iron Company............... 37, 597 39, 34 7 18, 469 
Spencer Coal Company . . . . . . . . . . . . . . . . . . . . . . . . 75, 829 83, 132 110, 437 
Delaware, Lackawanna and Western Rail- ..................................... . 

road CompalliY. 
Walkins&Son ..........•..............•...... ............ ............. 219 
Tripp & Co................................ . .. . .... ........ ...•••.••... .. 319 

~~~X'~1~n~~11c~~18~~~~y-. ~ ~: ~ ·. -_-_-_:: ·:::.:::: ~::::::::::: :::::::::::::: ........ ~~~. 
.................... ....... ...................... ...... ...... 35,840 ........... . 

3. Pittston district. 

19,419 
117,510 

3, 000 

427 
10,642 
1, 802 
5, 965 

15,600 

Lehigh Valley Coal Company...... .. .. .. . .. . .. .. . .. • . .. . .. . .. . . .. . .. .. .. 9, 968 10, 033 
. ..... do ......................................... 109,700 110,000 113,786 114,007 

~}~~~~iiGLEEHHE~L· ..... !~.~ ••••• )!}!~. ::::·~:.:.~;· ::::::;i~i;; 
Old Forge Coal Company .. .. .. .. . .. . . .. . . .. . .. .. . . . . . . .. . . .. .. .. .. .. . . .. 56, 942 58, 540 
H. W. Harris & Co .. . .. . . .. .. . . . .. .. .. • . .. . .. .. 7, 000 7, 300 23, 896 25, 577 
Butler Colliery Company ..•.•• ...... .. . .... ... 18,051 20,936 29,000 30,150 
...... do . . .. .. . . . .. .. . .. . . .. .. . .. . .. .. . .. .. . .. .. . 92, 834 92, 834 95, 838 98, 130 
Dininny & Cowan ...... ............ ...... .... 140,598 140,598 96,203 103,138 
Hillside Coal and Iron Company............... 95, 973 97, 172 117, 912 118, 823 

-~~~~J~~~~~i~~~~~-~~~:~~-~::::: :::::::::::::: :::::::::::: :::::::::::::: ·--··ss:o52 ....... s5;o52 
...... do. . .. .. • .. .. .. .. .. .. .. • .. . .. .. • . . . .. .. .. .. 202, 44 7 202, 44 7 86, 643 86, 643 
...... do......................................... 207, 9i2 207,942 189,067 189,067 
...... do ...................................... ........... ......................................... . 

::::: :~~:: ::::::::::::::::::::::::::::::::::::::: l 108, 725 

...... do ....................................... .. 

...... do .............. . ........................ .. 

...... do ........................................ . 
71,249 
52, 567 

108, 725 139,726 139,726 

71• 249 { 75, 404 52, 567 s 75,-!04 

188, 843 138,843 

290,010 290,010 

160,241 160,24,1 

...... do .......................................................................................... . 
Florence Coal Company (limited).............. 74,171 77,633 161,637 169,024 
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NORTHERN COAL FIELDS-Continued. 

PittBton district-Continued. 

Names of collieries. Location. 

~ ~ fl::~~~~~~~- :::::::::::::::::::::::::::::::::::: ;;~~~~~~~~- :::::::::::::::::::::::: 
~ i I: ?at~~~::::::::::::::::::::::::::::::::::::::: M~?:~c~w~~i.ip. :::::::::::::::::::::: 

2 
2 
2 
2 
8 
2 
2 
2 
2 
2 
2 
2 
2 
2 
2 
2 
2 
2 
2 
2 
2 
2 
2 
2 
8 
8 
2 
2 
8 
2 
2 
2 

2 
8 
2 

2 

4. Wilkes Barre district. 

: I ""'~1iiliii~~r~:?:~:::::::: ::::::::::::: : ~~r;::::::: ::::::::::::::::::::: 
3 Ne-.vport, No.6.......................... . ...... Glen Lyon ....................•.••.•.. 

~ ~ld~:t: ::.:::::::::::::::::::::::::::::::::::::: itiN!~.~-o_t_c_~:::::: ::::::::::::::::::: ~ 
3 Warrior Run .....•.....•..........••.••.••... . . Wart·rior Run ..•.......•••.•... ....... 
3 Franklin . . . . . . . . . . . . . . . . . . . . . • . . . . . . . . . . • • . . . . . Wilkes Barre .........•••....•..•••... 
2 Hillman . . . . . • . . • . • . • . • • . •• . . . . . . . . • • . . . . . . . . . . . Plains township ......•••.••.•••••.... 
3 Hillman Vein . ... .••.. .. . .••..• ..•. ...•.. .... .. Wilkes Barre ........•.•..•....•.•.... 
2 Enterprise . . . . . . . . • • • • • •• • . . . . • . • . . . . . • . . . . . . . . Plains township ...................•.. 
2 Henry ........••..••••••••••.•••••.....••...•••....... do .........••.••..••••.•......... 
2 Midvale .........•..•••.••.•••••.••......•.........•.. do .......•.....••••..•........... 

~ r~~i~hs-~~i:~~:::: :~ ::::::::::::::::::::::::::: : wiik~~ ~~~~~::::: :::::::::::::::::::: 
2 Wyoming Colliery ..••••..••........•.......... Plains township .....•............•... 
2 Bennett .......•......••.•..••••..••.•.•..•...•....... do ......•........................ 
2 Mill Creek . . . . . . . . . • . . . . . . . . . . . . . . • • . . . . . . . . • . . . .... . do .......•............•.......... 
2 Pine Ridge .............. . ..•.•.••••••••........•••... do ....•....•...............••.... 
2 Laurel Run. . . . . . . . . . . . • . . . . . . • . • • • • • • . . . . . . . • . . . ..... do ...................•..•........ 
3 Baltimore slope and shaft .... .. ••.•.• ••.. . . .. .. Wilkes Barre township .............. . 
3 :Baltimore tunnel ...••.....•••••.....................• do ....................••......... 
3 Conyngham . . . . . . . . . . . . . •• • •. . . . . . • . • . • . . • . . . . . Wilkes Barre ................•........ 
3 Red .Ash, No.1. ....••.........•.•............. . Wilkes Barre township ..••..•........ 
3 Red Ash, No.2 ....••..••••..••.•......•....... . ...... do .............................. . 
3 Diamond, No. 1 . . . . . . . . • . . . . . • . • . . . • . . . . . . . . . . . . Wilkes Barre ............•.••......... 
3 Hollenback, No.2 .•...•........•....••................ do ..•••.... .. •.......•.•.......... 
3 Empire, No.4 ..........••••••.••...•••................ do ................•..••.....•.... 

~ ~~~~~~~~*o~ 7 :~:: :::::::::::::::::::::::::::::: tJft~?s·B~r-;~::::::: :::::::::::::::::: 
~ ~~~th ~~~'s ~~r~~::::: ::::::: :::::::::::: :::: ~ftk~s~!~~~::::::::::::::::::: :::::: 
3 Wanamie, No.18 ..•.••.•..•••• . ................. Newport township .......•......•..... 
3 West End, No.1 .........•...................... Conyngham township ................ . 
3 West End, No.2 ........•.....••.•.•......••••••...... do ...•..•.•.•...•.•............... 

5. Plymouth dist1·ict. 

3 Salem .......... . ........... .. ................... Salem township ....•.......•....•••.•. 

~ i~~~d~~=~~~·- ~~: ~-: ::::::::::::::::::::::::::: . i.i;~?uth~~~~:bip::: :::::::::::::::: 

~ ~;i!f~~: :::::::::::::::::::::: :::=::::::: ::::: :~~!.~3~~~: :::::::::::::::::::::::::::: 
3 Parriijb ........•••.......•.•.•••...••.....••••••.•••.. do .......•....•...•...•••••.••••• 
3 Lance, No.ll . _ .....•••..•.•....•...•.•.•..•••........ do ...........•...•••.••••••.•••• · 

~ ~~!~!~~.Nj/f~~::: :::::::::::::::::::::::::: ::::::1~ ::::::::::::::::::::::::::::::: 
3 Plymouth, No.3 ......•....•....•..•.•..•.•...••. Plymouth township ..•..•.•.•..•••••. 
3 Plymouth, No.4 .......•.•.•......•.•••••••••••. Plymouth •••......••..••••••.••••••••. 
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NORTHERN COAL FIELDS-Continued. 

Pittston district-Continued. 

1886. 1887. 

Operators. 
Shipment. Production. Shipment. Production. 

Long tons. Long tons. Long tons. Long tons. 
Clearspring Coal Company .....••............. 124,777 132, 125 149,171 159,426 
Delaware, Lackawanna 'and Western Rail- 55,222 62,342 52,812 59,151 

road Com~any. 
14,574 15,487 11,459 13,032 John M. Ro ertson ............................. 

Keystone Coal Company .... ·- ................. 2,457 2,607 89,600 89,786 
---------------

1, 914,953 1, 938,905 2, 270,825 2, 314,932 

4. Wilkes Barre district. 

Susquehanna Coal Company ................... 1 219, 161 188, 454 

::: :::i~ :::::: ~::::: :::: ::~::: :::::::::::::::::: r· 581,286 ~t ni 1, 444, 591 1 , i~i:!~~ 
Hanover Coal Company........................ 119,643 120,618 136,068 136,658 
Alden Coa Company.......................... 193,248 199,909 255,444 263,074 
A..J.Davis ..................................... 63,564 76,774 80,855 92,389 
Franklin Coal Company . . . . . . . . . • . . . • . . • . . . . . . 115, 292 128, 336 156, 862 169, 337 
H. Baker Hillman. . . . . . . . . . . . . • • • .. • • • • . • .. . . . . 37, 678 37, 679 60, 000 60, 000 
Hillman Vein Coal Company .... ........ .... .. 25, 084 40,471 75, 032 97,407 
A.. Langdon . .. .. .. . .. .. .. • .. • .. . .. .. . .. .. . • .. .. 90, 035 95, 704 106, 126 112, 418 

-~~~~~~ :.~~~:. ~~~~ -~~~~~~: :::::::::::::::::: .... ~::·.~~~- ...... ~~:·. ~~: ..... ~:~:~~~- ..... :~~·- ~~~ 
...... do........................................ 71,589 76,235 84,536 90,306 
...... do .................. ................... ... 304,286 304,431 317,707 317,853 
.••••. do........................................ 33,128 42,905 40,017 51,650 
...... do........................................ 151,364 159,074 135,187 143,187 
Waddell & Walter............................. 93,970 97,193 107,823 112,362 
Delaware and Hudson Canal Company........ 129,167 129,167 102, 8L4 102,814 
...... do........................................ 146,014 150,635 198,591 202,016 
...... do........................................ 114,609 114,609 130,125 130,125 
...... do .. • .. .. .. • • . . .. .. • .. • .. .. .. .. .. .. .. .. .. . 61, 071 61, 071 69, 645 69, 645 
...... do .. .. . .. . .. .. . • • .. • . .. . • • .. .. • .. .. .. • .. .. 108, 701 110, 942 130, 419 132, 854 
...... do........................................ 89,292 91,303 83,150 84,657 
Red Ash Coal Company........................ 115, S20 115,820 145,781 145, 7Rl 
...... do........................................ 129,781 131,957 175,120 177,712 
Lehigh and Wilkes Barre Coal Company . • . . • • 136, 607 136, 6:>7 94, 144 94, 526 
...... do .................. ...... ...... .......... 190,756 207,881 232,037 254,566 
· ...... do . .. .. • . . .. .. .. . .. . .. .. . . .. .. . .. .. . . .. .. . 255, 640 258, 322 246, 792 249, 373 
...... do........................................ 141,307 145,173 119,039 123,119 
...... do........................................ 212,926 217,955 266,476 273,473 
...... do .. .. .. .. .. . .. • .. .. .. .. .. .. • .. .. • ... .. .. . 164, 413 166, 732 182, 723 184, 840 
...... do........................................ ............ .............. 5, 870 5, 870 
...... do........................................ 138,022 139,735 1.49,215 151,051 
West End Coal Company...................... 128, 732 141, 196 152, 861 172, 260 
...... do ......................................................................................... . 

1-----1---·----------
5, 320,119 5, 371, 535 5, 660, 858 5, 831,237 

5. Plymouth district. 

Salem Coal Company .. • • . • .. . . .. . .. . .. .. .. . . . . 10, 491 
Susquehanna. Coal Company ............ ; ................. . 
Delaware, Lackawanna and Western Railroad 148,830 

T.<:.~!~K;rlane............ .................... 15,228 
Gaylord Coal Company........................ 173,012 
Plymouth Coal Company .. .. .. .. • • • • .. . .. .. . .. 136, 855 
Parrish Coal Company .. .. .. . .. . .. .. .. . . .. .. .. 205, 102 

• ~~~~~~ ~~~ ~i-1~~~ -~~~~~ -~~-~1- ?.0.~-~~~~: ~:::: l~~: ~~~ 
· n~ia:!~~~ ~~<i ·:ii~d~~~ c~~~i ·c~-~j;a:ti;;:::::::: I ~t~: ~~~ 
...... do........................................ 164,839 
...... do........................................ 124,099 

1!~: ~~~ , .... ii7,'855" ..... ii7; 885 
172, 011 166, 168 172, 589 

15,628 ....................... . 
179, 356 239, 726 2!8, 277 
149, 189 139, 091 154, 041 
209, 053 185, 744 187, 957 
182, 452 193, 623 193, 689 
444, 519 489, 480 498, 015 
144,994 149,4681 149, 631 
115, 236 177, 307 177, 307 
166, 982 222, 092 223, 939 
124, 099 173, 802 173, 802 
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NORTHERN COAL FIELDS-Continued. 

Plymouth district-Contii_1.ued. 

Names of collieries. Location. 

---- ----------------1-------------1 

~ ~~~u~~: ~~: ~-:::: :::::::::: ::::~:::::: ::::::: ~}~:~~~~-t~~;;;tiip::::: :::::::::::::: 
3 Kingston, Nos.1 and 4 ........•........•.•...... Edwardsville borough .•••••.•••••.... 

~ I!~r~~~i!~~--~ ~~~-~: ::::::::::::::::::::::::: · K:i~g~~oi; i~;;~~hii;:: ::::::::::::::::: 
2 Black Diamond ...••.••..•.•...............••.•.... ." .. do .............................. . 

~ ~!~~;!M~ . .' :::::::::::::::::::: .': ::::::::::::::: ~l~~~~~nb~~;~~~ip-~ .' ::::::::::::::::: 
2 Forty Fort ........................................... do ............................. .. 
2 Woodward, No.1 ............................... Plymouth township ..••••.•••••••••••• 

EASTERN MIDDLE COAL FIELD. 

6. Green Mountain district. 

9 4 Upper Lehigh, No.2 ........................... Upper Lehigh ....................... . 
9 4 Upper Lehigh, No.4 ................................. do .............................. . 
9 4 Pond Creek .................................... Pond Creek .......................... . 

9 
9 
9 
9 
1 
1 
1 

-9 
9 
1 
1 
9 
9 
1 
1 
1 
1 
1 
1 
] 

1 

1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 

7. Black Greek district. 

! ~~~!! c~::k:-No: i:::: :::::::::::::::::::::::::: ~~iff~~~~:::::::::::::::::::::::::::: 
4 Cross Creek, No.2 .................................... do .............................. . 
4- Cross Creek, No. 3 .................................... do .............................. . 
4 Tomhicken..................................... Toruhicken .......................... . 

! 8~~!~g-~~: ::::::::::::::::::::::::::::::::::::: 8~~!~~~~-: ::::::::::::::::::::::::::: 
! ~1~~}::~: ~~: ~: ::::::::::::::::::::::::::::::: . ~~~~~n~:::::: ::::::::::::::::::::::: 
4 Oakdale, No.1. ................................. Jeddo ............................... .. 
4 Oakdale, No.2 ........................................ do .............................. . 

! ~~;~lle~~~~~: ~~:. ~~ :::::::::::::::::::::::: :~ · :~:~~1~::::~::: :::::::::::::::::::::: 
! ~1:rl!i:~<:~~------~ ~= .'.':.' ~ .'.'.'.'.' ~:.'.'.'.' ~--: ::::::::::: ~~~lelfg~~- :::::::::::::::::::::::::: 
4 Lattimer,No.1 ..... : ........................... Lattimer ............................ .. 
4 Lattimer, No.2 ....................................... do .............................. . 
4 Lattimer, No.3 ....................................... do ............................. .. 
4 Milnesville, Nos. 6 and 7 ....................... Milnesville .......................... . 
4 Hollywood ....•.••••.••••••.•••••.••.••••••.... Hollywood ................. : ••••••••. 

8. Hazleton district. 

4 East Sugar Loaf, No. 1...... . . . . . . . . . . . . . . .. . . . . Stockton ............................ . 
4 East Sugar Loaf, No.2 ................................ do .............................. . 

! ~~~~~~~~ -~~;~_ ~~: ~:::::::: :::::::: :::~::: ::: : ~~~~~l~:t: :::::::::::::::::::::::::::: 
4 Hazlebrook .................................... LumberYard ....................... .. 

! ~~~~~~ ~ffi_r_ ~~~:~~:: :::::::::::::: ~:: ::::::::: -~~~~d~~-: ·_ ·. ·.::: :::::::::::::::::::::: 
4 Hazleton, No. 1 . ...................................... do .............................. . 
4 Hazleton, No.3 ....................................... do .............................. . 
4 Hazleton, No.6 ....................................... do .............................. . 
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NORTHERN COAL FIELDS-Continued. 

Plymouth district-Continued. 

1886. 1887. 

Operators. 
Shipment. Production. Shipment. Production. 

' I 

Delaware and Hudson Canal Company ••...... 
...... do ....................................... . 
Kingilton Coal Company ...................... . 
...... do ....................................... . 
W. G. Payne & Co ............................ . 
Haddock & Steel ............................. . 
Thomas Waddell &Co ........................ . 
Wyoming Valley Coal Company ............. .. 

...... do ....................................... . 
Delaware, Lackawanna and Western Railroad 

Company. 

Long tons. 
166,087 
126,516 
205,780 
333,796 

99,546 
107,965 
51,912 
62,000 

128,000 

Long tons. 
168,692 
126,516 
217,627 
341,557 
101,655 
121,160 
57,007 
74.000 

136,700 

Long tons. 
200,129 
39,609 

234,387 
363,507 
152,092 
120,448 
57,750 

128,700 
100,600 

3, 137,662 3, 408, 651 3, 651, 578 

EASTERN MIDDLE COAL FIELD. 

6. Green Mountain district. 

Upper Lehigh Coal Company ................ . . 
...... do ...................................... .. 
M. S. Kemmerer .............................. . 

170,789 
183,950 

46,332 

401,070 

7. Black Creek district. 

M. S. Kemmerer & Co......................... 135, 078 
Coxe Bros. & Co ............................... } 
...... do . .. . . . .. . . . .. . . ..... .... •• .. ... . .. .. .. .. 453, 258 
...... do ....................................... . 

194,138 
190,942 

49,466 

434,546 

146, 3i4 

492,582 

145,056 
119,828 

264,884 

109,965 

308,706 

Long tons. 
203,732 
40,209 

249,763 
371,559 
154,124 
135,450 
62,913 

140,850 
110,750 

4,464 

3, 770,956 

163,683 
124,935 

288,618 

118,561 

345,329 

... .. . do . . .. . . .. .. .. .. .. .. .. .. .. .. .. .. .. • . . .. . .. 75, 354 82, 460 .67, 184. 77, 823 

:::::: ~g : : : : ::: :: : : : :: : : :: : : ::: : : : : : : : : ::: :::: :: 27 6, 022 388, 185 252, 07 4 273, 894 
G. B. Markle & Co............................. 128,397 138,688 83,925 92,217 
...... do........................................ 126,265 136,366 85,790 94,367 
...... do........................................ 113,298 122,360 62,870 79,155 
...... do........................................ 104,815 113,200 85,668 93,168 
Coxe Bros. & Co............ .. . .. .. .. .. .. . . .. .. 33, 012 36, 499 7 4, 031 84, 836 
...... do........................................ 125,574 137,637 73,874 89,155 
Ebervale Coal Companv. . . . . . • . • .. .. . . .. . .. . .. .. .. . . . .. . . . .. • .. . . . . . . . . . . .. . .. . .. . . . . .......... . 
J. 8. Wentz & Co.-••• :........................ 52,522 56,723 28,981 31,879 
Kemmerer & Co............................... 5, 780 6, 460 ...................... .. 
Pardee Bros. & Co ............................ . 
...... do ..................................... .. 
...... do ...................................... .. 
Stout Coal Company ... · •.....•...•..••......... 
C. Pardee & Co ............................... . 

75,855 

94,025 
100, 015 
110,393 

2, 009,663 

8. Hazleton district. 

Linderman, Skeer & Co ..................... .. 
...... do ...................................... .. 
...... do .............................. : ........ .. 
...... do ...................................... .. 
...... do ....................................... . 
J. S. Wentz & Co ............................. . 
A. Pardee & Co ............................... . 

...... do .................................. . ... .. 

...... do ...................................... .. 

...... do ...................................... .. 

...... do ....................................... . 

4, 545 
80, 395 

104,648 
94,814 
76,220 
36,065 
52,038 
39,671 

113,426 
65,791 

116,459 

98,784 

100,497 
108,016 
119,394 

58,090 

80,117 
70,061 
86,258 

2,184, 182 1, 627, 594 

7, 818 
85,219 

110,926 
100, 503 
80,794 
38,965 
55,278 
46,584 

118,691 
71,726 

117,809 

24,743 
60,323 

71.144 
52,827 
33,886 
33,446 
48,882 
87,976 
39,877 
50,168 

69,164 

84,749 
75,043 
93,528 

1, 702,868 

27,227 
66,342 

77,043 
56,886 
37,185 
36,686 
55,794 
93,241 
45, 811 
51,515 
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EASTERN MIDDLE COAL FIELD-Continued. 

8. Hazleton district-Continued. 

Names of collieries. Location • 

Ill I ~ -~ 

i 11 
.+J •r-4(/J 
Q ..... I J lr, ______ , _____ , 

1 

i ~ ~~f~be~;;~: :::::::::::::::::::::::::::::::::::: . ~~~~~~~:::: :::::: ~::::: :::::::::::::: 
1 4 Crystal Ridge ...•••.•••••..•.••••••.•••••.•.......... do ........•••••••••••.••••••••••• 
1 4 Mount Pleasant .••.••••.••.•••••••••.••••••.... MountPleasant ..••...••.••••..••••••. 

1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 

1 
1 
1 
1 
1 
1 
1 
1 
2 
1 
1 
1 
1 
1 
1 

9. Beaver Meadow district. 

4 Beaver Meadow ...............•.•.•.•.•........ Beaver Meadow .•••••••••••••••••.••. 
4 Coleraine, Nos. 1 and 2 ............................... do .............................. . 

~ ~~~~~ :;g:;~::l~: Ng~_14 ~~d-7::::::::: :~: ::::: . ~~-~~~~il-l~-·_:::::::::::::·.:·.::::::::::: 
4 Beaver Brook, Nos.1 and 2 ..................... Frenchtown ....•••••••••••••••••••••. 
4 Spring Brook, No.5 ............................ Yorktown ........................... . 

~ ~o~~~ ~~~~~: ~~: t::::::::::::::::::::::::::: -A~de~ri-~d:::::::::::::::::::::::::::: 
4 Audenried, No.2 ............................... Tresckow ........................... . 
5 Audenried, No.4 ............................... Audenriedl ........................... . 
5 Audenried, No.5 ..................................... do .............................. . 
5 SilverBrook .......................................... do .............................. . 

WESTERN MIDDLE COAL FIELD. 

10. East Mahanoy d·istrict. 

~ l~~~If~:b~~k~~:::::: ::::::::::::::::::::::::::: r:re~evR~~: :::::::::::::::::::::::::: 
5 Saint Nicholas ................................. SaintNicholas .•••••••••••.••..••..••. 
5 Tunnel Ridge.................................. Mahanoy City ...................... .. 
5 Elmwood ...................................... .. ..... do .............................. . 

g ~~~j~~a~~~~y:::: :::::::::::::::: ~ ::::::::: :~ ::::: :~~ ::::::::::::::::::::::::::::::: 
5 Schuylkill ..................................... . ..... do . ............................. . 
5 Suffolk . ....................................... . Saint Nicholas . ...................... . 
5 Glendon ........................................ Mahanoy City ..•..••..•••..•.•••••••. 
5 Primrose ............................................. do .............................. . 
5 Park, No.1. .................................... ..... do . ........................... .. 
5 Park, No.2 ........................................... do .............................. . 
7 Middle Lehigh ................................. New Boston . ........................ . 
5 Buck Mountain . .. .. . • • • • • • .. • • .. . • • • • • . • • . . • • . Mahanoy City ....................... . 

11. West Mahanoy district. 

2 6 Alaska shaft................................... Alaska Station .. ...................... . 

2 6 Reliance ............................. : .•••.•.... MountCarmel ....................... . 
2 6 Locust Spring .................................. Locust Gap .......................... . 
2 6 Merriam ....................................... Locust Summit ....•••.••..••.•••••••. 
2 6 Pott2 ........................................... Locust Dale .... . ................... .. 

i ~ ~~~~~~~:::::::: ::::::::::::::::::::::::::::::: . A~ti~~d::::: ::::::::::::::::::: :~:::: 
1 6 Bast ...... . .. . ................................. . BigMineRun ....................... . 
1 6 North Ashland . .... . . . ......................... Datk Corner ......................... . 
1 6 Preston, Nos. 1 and 2. .... .. ....... ... .. . ... . .. Girardville ......................... .. 
1 6 Preston, No.3 . .. . ................. . ............ . ..... do .............................. . 
1 5 Girard .. ...... . ......... . ............................. do .............................. . 
1 5 llarnmond ........................... . ................ do .............................. . 
1 5 Conuor . ......... . .............................. . ..... do . . ............................ . 
1 5 Girard Mammoth ............................... Raven Run .......................... . 

l 
1 5 Turkey Run .................................... Shenaudoah ......................... . 

c---1~---5--_vv __ e_s_t_s_h_e_n_an_d_o_a_h_._-_-_··_·_·-_·_-_·_··_·_·_··_~_-_-_··_·_·_--_·_·_··~··_-_-_··_d_o_._·_·_·_··_·_-·_·_·_·_··_·_·_··_·_-_··_·_·_·_··_-_-_··1 

I 

I 

I 

( 
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EASTERN MIDDLE COAL FIELD-Continued. 

8. Hazleton district-Continu0d. 

1886. 1887. 

Operators. 
Shipment. Prcduction. Shipment. Production. 

I I Long Wns. Long <ons. Long ton•. Long t<ms. 

' :~-:~Jt~:~:~:~:::::::::::::::::::: :::::::::::: } 124,053 133,299 85,302 94,548 
Pardee Sons & Co . • . . . • . . • • . . • • • • .. . • .. . . .. . . . 132, 925 149, 136 89, 352 104, 150 

1, 041,050 

9. Beaver Meadow district. 

Coxe Bros. & Co ............................. .. 
W. T.Carter & Co ............................ . 
Lehigh Valley Coal Company .............••... 
...... do ....................................... . 
Charles M. Dodson & Co .................... .. 
George H. Meyers & Co ...................... . 
...... do ...................... . ............... .. 
Lehigh and Wilkes Barre Coal Company ...... . 
...... do ....................................... . 
...... do ...................................... .. 
...... do ...................................... .. 
Silver Brook Coal Company ................. .. 

181,373 
88,030 

101, 148 
125, 793 
162,281 

56, 1)69 
95,225 
21,414 
70,055 

112,902 
122,492 

5, 500 

1, 142, 312 

1, Uti, 748 

189,324 
94,846 

112, 27a 
139, 768 
178,012 
71,069 

107,260 
27,414 
71,025 

122,902 
135,492 

8, 500 

1, 257,885 

WESTERN MIDDLE COAL FIELD. 

10. East Mahanoy district. 

677,926 

116,894 
72,428 
81,612 
82,124 

115,095 
28,509 
83, 130' 

58,729 
106,689 
145,111 

90,317 

980,638 

746,428 

129,292 
77,031 

. 94,108 
94,827 

126,540 
35,406 
92,157 

71,360 
116,193 
lfil, 690 
94,817 

1, 093,421 

Philadelphia and Reading Coal and Iron Co.... 384, 603 405, 603 435, 336 £59, 336 
...... do ................... ...... .............. 228,214 240,214 230,157 242,157 
...... do ........................................................................................ .. 
... . .. do . . .. .. .... .. . .. • .... .. . ..... .. .. . . . . . . .. .... .. . .. . .. .... .. . ... . . . . 24, 585 26, 585 
. ..... do ............... ... ...... ........ ..... ... 128, 661 140,661 105,244 111,244 
...... do........................................ 129,006 145,006 153,827 163,827 
. ..... do .... .. . ........... .... .. . .. .. • .. . ... . . .. 146, 825 161, 825 161, 898 169, 898 
...... do........................................ 116,946 124,946 96,180 102,180 
..... do........................................ 150,869 161,869 154,181 163,181 
J. C. Hayden & Co............................ 100,709 109,763 69,099 76,979 
Nevills & Co................................... 71,079 80,079 97,343 104,883 
Lentz, Lilly & Co.............................. 2, 405 2, 740 ............... . 
... _ .. do .................................. ,..... 151,316 171,793 228,856 • 246;372 
Mill Creek Coal Company..................... 120,560 127,793 231,000 244,860 
Buck Mountain Coal Company................. 90, 296 90, 945 83, 746 89, 534 

1, 821,.489 --1-, 963, 237f2:-071, 452 2, 201, 036 

11. West Mahanoy dist1·ic-t. 

74,632 192,109 202,636 
pany . I PhiladeJphia and Reading Coal and Iron Com· 70, 408 

.. .. .. do .. .. .... .. .. .. .. .. .. .. .. .. .... .......... 97, 120 102, 947 116, 691 123, 693 

...... do .. . .. . .. .. .. .. .. .. .. .. .. .. .. .. • .. . .. .. .. 117, 866 124, 938 125, 032 132, 534 

...... do........................................ 161,974 171,692 171,052 181,315 

...... do........................................ 4 4 ...... • 

...... do .. .. • •• . .. .. . . .. . . .. .. . .. .. . .. . . • . . .. . .. 47, 567 50, 421 87," 987 · · · · .. 93," 266 

...... do........................................ 59,127 62,675 74,438 78,904 

...... do........................................ 78,728 83,451 85,409 90,534 

...... do........................................ 67,627 71,684 152,940 162,116 

...... do ......................................................................................... . 

.... .. do ........ ... .... .. . . ... . . .. ...... ... 88, 555 93, 868 101,001 107,061 

...... do . . ... .. . .. . . . • . .. .. . . . • .• .. . . . ..... • . .. . 10, 149 12, 149 . .. . . . . .. . .. . ... . . • ... 

...... do........................................ 124,173 132,173 ~ 163, 731 1~~. 731 ...... do . .. .. . . . . .. .. • . . . • . . .. . .. .. .. . • .. • . . . .. . 68, 494 70, 494 5 

...... do . . . .. .. . . • . . • • . . • • .. .. . . . . .. . . • • • . . • . . . . 75, 433 75, 284 

...... do . .. .. . . . . . .. . . .. .. . .. .. .. . . . . . . .. • .. . .. . 150, 007 162, 007 

...... do . . .. . .. . • .. . .. . .... .... . . . . . .. . •.• .• . . • . 134, 262 142, 262 

9164 MIN--20 

61,667 
160,743 
140,032 

68,667 
170,743 
149,032 
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MINERAL RESOURCES. 

WESTERN MIDDLE COAL FIELD-Continued. 

11. West Mahanoy district-Continued. 

Nam0 of collieries. Location. 

5 Shenandoah 9ity . . • • • • • • • • • • • . • • • • • . . • . . . • . . • • . Shenandoah .••.••••••••.••••••..••... 

5 Plank Ridge .........•.••..•.•..••.•..•..••••......... do ..•••••......•..•..•••...•..••. 

~ mf~:~t~~~-e-::::::::::::::::::::::::::::::::: :~ . Gilt"e~o-~:: ::::::::::::::::::::::::::: 
5 Boston Run ........•.•••...•.•.•••••...•••...... Saint Nicholas .....•.................. 
5 Bear Run ...............•..•.•..•....•....•........... do ......•••.........•••••........ 
6 Locust Gap ....••.••.•••••••.•.••••..•••••...... Locust Gap ...••...•.•................ 
61 Monitor ...........•••••.••••..•.......•........ 1 ...... do ········•···•·•················ 
5 Kohinoor .......••.•..•.....•.....•.••...•...... Shenandoah ..........•........•...... 
5 East Bear Ridge ......•..•••.....•............. Mahanoy Plane .........•••••..•..... 

~ ~::~o~e~~-~i~-~~::: :::::::::::::::::::::::::::: ·M:~i~~~iiie":::::::::: :::::::::::::::::: 
6 Mount Carmel. .................•.....•......... Mount Carmel ...•......••••....•.••.• 
6 Black Diamond ........•••••..•....................... do ............•.••.•.•..••.•.•••••• 

~ rell~~r!i~-~~::::::::::::::::::::::::::::::::::: ~~;~~lbaa~~~i::::::::::::::::::: ::::: 
~ ~:fz~~:1r~~::: ::::::::::::::::::::::::::::::: ~!~?:~li: ~~~- :::::::::::::::::::::::: 
6 Centralia ...........................•................. do .......•••..••..••.••••........ 

~ ~~~~~~~t~C::::::: :::::::::::::::::::::::::::: ::::: :~~ ::::::::::::::::::::::::::::: · · 
5 Packer, No.!. .•...•.................•.•.•...... Colorado .............••..•.......•.... 
5 Packer, No.2 ...••.••...•..••...••••.•.••••••••. LostCreek ...••...•....•.•••......•... 
5 Packer, No.3 ..•..........•.....••.•...•.•...... Brownsville .............••••..•...•.. 
5 Packer, No.4 ................................... Lost Creek .......•..•••..•••...•••... 
5 Packer, No. 5................................... Rapahannock ....................... .. 

i ~~~f:~ii~mm~~~~~~l~~~~~~l:~~::::! ·;;~3J!H~lll:l!~:l~~Z\\~-
i Ee;~~~~~~ ~ ~ :: ~ ~ ~ ~ ~ ~ ~ ~ ~: ~~: ~ ~::::~:~:~~I: f:·!~~:~ ~·:~~~~ ~: ~ ~ ~~ ~ ~ ~::: ~ ~ ~ ~: ~ ~:: 

12. Shamokin district. 

6 North Franklin, No.1, Red Ash ............... Trevorton .•....•..•••.•...•.•.••.•••. 

6 North Franklin, No.2, White Ash ................... do .............................. . 
6 Bear Valley .................................... Shamokin ............................ . 
6 Burnside . . . . . . . . . • . . . . . . . . . . • • . . . . . . . . .. • . . . . . . Carbon Run ......................... . 
6 Peerless ........................................ Shamokin ............................ . 

~ ~~~:u:~~~e-: ::::::::::::::::::::::::::::::::::: .Gt:~~~b~~k-. :::::::::::::: :::·:::: ::::: 
6 Cameron ................................... '! .•. Shamokin ........................... . 
6 Luke Fidler .......................................... do .............................. . 

~ Jl~~~~!~rF~:: :::::: ~:::: :-~-~:-~ ~ :::::: :-~-~:: :~ . ~~~~;}l~~~~ ~:: ::::::::::::::::::::::: 
6 Lancaster .. .. • • . . . . . • • . . . . . .. . .. • . . . . . . . . . .. . . . Coal Run ............................ . 

~ :~ifn~~~::::::::::::::: ::::::::::::::::::::::: ~~~bo~k~~~-: ::::::::::::::::::::::::: 
6 Henry Clay, No. 1 .... . ,.. .. ....... .. . . . . . . . . . . . Shamokin ..•.•...•••••.••..•.•••.••••. 
6 Big Mountain ........................................ do .............................. . 
6 Excelsior . . .. . . . . • • • . . . . . . . . . • • • • . . . . . . . . • . . . . . . Excelsior ....••..•...••...•..•••••.••. 

~ ~~;~:~;l~~:::: :::::::::::::::::::::::::::::::::: . sh~~~ki~:: ::::::::::::::::::::::::::: 
6 Big Mountain, No.2 ............................ Centralia ............................. . 
6 Pioneer ......................................... Ashland ............................. . 
6 Neilson Shaft ................................... Shamokin ........................... .. 



COAL. 

'WESTERN MIDDLE COAL FIELD-Continued. 

11. West Mahanoy district-Continued. 

1886. 

. Operators. 

307 

1887. 

Shipment. Production. Shipment. Production. 

Long tons. Long tons. Long tons. Long tons. 
Philadelphia and Reading Coal and Iron Com- 241,886 261, 886 259,321 274,321 

pany . 
.•.... do ........................................................................................ . 
...... do . ...... .. .......... ...... .... . ....... ... 198, 523 212,523 227,823 247,823 
...... do .. .. .. .. . .. . .. .. .. . .. . • . • . .. .. . .. .. .. . .. 70, 284 108, 709 100, 924 112, {!24 
...... do .. •. . ... . . . •• . .. .. . .•.••.. .... .......... 96, 237 104, 237 120, 716 127, 716 
...... do ................. "...................... 132,114 138,114 156,229 166,229 
...... do .. .. ...... . ... .. ... ... .. .. ... . .. . .. .. . .. 91, 865 97, 377 139, 611 147, 988 
...... do........................................ 142,279 150,815 132,440 140,286 
...... do . . . . • • .. . .. . • .. . . .. .. . .. .. • .. . .. • .. . .. .. 170, 170 182, 170 240, 587 252, 587 
...... do ......................................................................................... . 
...... do ........................................................................................... .. 
_ .... do........................................ 67,809 75,809 73,473 73,473 
•.r. M. Righter & Co .. . . • .. .. .. ... .. . .. . . .. .. .. . 117, 310 124, 582 145, 971 153, 269 
Schwenk, Robertson & Co ...................................................................... . 
Isaac May & Co .. . . . .. . . .. .. .. .. . .. .. .. .. . . . .. 94, 934 97, 634 87, 906 90, 906 
S. S. Bickel & Co .. . .. .. .. .. .. .. . .. .. .. . . . .. . .. 39, 403 40, 299 92, 306 93, 482 
Jeremiah Taylor............................... 159, 526 163, 687 156, 781 160, 933 

-~--~-:0~~:-~.?.~::~:::: :::::::::::::::::::::::: } 160,524 !74, 467 175, 949 189,425 
...... do .. .. .. .. .. .. .. .. . .. .... . .. . . • ..... . . .. .. 201, 356 217,641 194, 607 205, 916 

~~~~~~~ :.~~1~~ ~~~~ -~~~~~~::::::::::::: :::::: :::::::::::: :::::::::::::: :::::::::::: :::::::::::: 
...... do . .. . . . . . . . .. . . .. . . . . . . . . . . . . . . . • . . . . . . .. .. . . . . . . . . . . 2, 906 . . . • . . .. . • . . 245 
...... do . .. . .. .. . . . .. . .. .. .. . . . .. . . . .. . . . . . . . . . .. 170, 391 182, 613 102, 068 109, 186 
...... do . .. . . . .. .. .. . . .. . .. . . . . . .. .. . . . .. . . .. . .. 212, 074 227, 726 124, 575 138, 645 
...... do . . . .. . . .. .. . . . . .. .. . .. . . .. . . . . . .. . .. . . . . 63, 112 73, 056 61, 097 71, 424 
William Penn Coal Company . . . . . . . . . . • . . . . . . . 235, 000 255, 000 310, 000 340, 000 
Lentz, Lilly & Co.............................. . .• . .. .. . . .. .. . . . .. .. .. . .. 67, 825 76, 212 
Thomas Coal Company . • . . . . . . . . . • . . . . . . . . . . . . 116, 4,18 119, 849 132, 889 136, 190 
Cambridge Coal Company . . . . . . . • . . • . . . . . . . . • . 6, 753 6, 953 9, 949 10, 039 
S. H. Barrett. .. .. . . . . . . . • . . . . . . .. .. . .. .. .. • . . .. 39, 689 31, 039 33, 031 33, 048 
...... do ........................................ 11,655 11,805 19,721 19,721 
Lawrence & Brown .. .. . .. . .. . . . . . .. . . . . .. . . . . . 105, 699 125, 379 119, 982 149, 182 
Oliver Ditson .. . . . . . . . .. . . • . . . . . .. . . .. . . . . •• . .. 115, 606 128, 606 132, 655 146, 621 
Harry Reese............................................................. 1,388 1,388 
0. Ze:::be & Co . . . . . . . .. .. • • .. . . .. .. .. . .. . . . . .. . .. . . . . . . .. . . . . . . . . . . .. . . . . 2, 425 2, 425 

4, 403,111 4, 7 45, 564 5, 055, 081 5, 415,836 

12. Shamokin district. 

Philadelphia and Reading Coal and Iron Com- ............ !········------ ....................... . 
.. . ~~-% . .. .. . .. .. . . . .. . . . .. .. . . .. .. . .. . . . .. . . .. 111, 852 118, 563 95, 104 100, 810 
...... do........................................ 84,307 89,366 135,995 143,759 
...... do .. . .. . . . .. .. .. . .. . .. .. .. .. .. . .. . . .. .. . .. 101, 910 108, 025 108, 583 115, 098 

:::: :: ~~ : : : : : : :: : : : ::: : :: : : : ::::: : : : : : : :: ::: : : : : ..... ~~·- ~~:. . ...... ~~·-~~~. . .... ~~)-. . . . : ::::: :::::: 
...... do- ......................................................................................... . 
Mineral Railroad and Mining Company.. . . . . . . 176, 461 193, 931 104, 681 116, 909 

...... do . . .. ... .. . . .. .. .. .. . .. • .. .. .. .. .. . . . .. .. 104,448 115, 728 113, 701 122, 951 

...... do .. .. .. . .. .. . .. .. .. .. .. . .. • .. • • • .. .. .. . .. 39, 302 43, 252 44, 549 48, 944 
W. L. Scott & Co............................... 63,502 67, 842 81,623 87, 544 
...... do . .. .. .. .. . . . .... . .. .. .. .. • ... . . .. .. .. • .. 217, 976 226, 976 291, 1?.7 386, 127 
Smith & Keiser................................ 7, 413 7, 623 21, h8 21, 968 
Tillett & Brother .. . .. .. .. . . .. .. .. .. .. .. .. .. . .. 1, 071 1, 135 147 246 
Philadelphia and Reading Coal and Iron Com- 18, a14 19, 413 ) 

:::~;:~ :::::::::::::::::::::::::::::::::::::::: ..... ~~·-~~~- ....... ~~·- :~:. J 258,620 275,461 
Excelsior Coal Mining Comp~:tny......... .. . . .. 161, 424 171, 109 177, 467 177, 467 
Baumgardner & Co .. . . .. .. .. .. .. .. . .. .. .. . .. .. 103, 094 110, 726 116, 349 124, 520 
Garfielcl Coal Company . . . • . . . . . • .• . . .. .. . • • • .. 7, 998 8, 317 26, 101 26, 491 

b~~idQv ~~~::~:::::: :::::: :::::: :::::: :::::: :::::- :::::: :::::::::::::: :::::: :::::: :::::: :::::: 
J. Langdon & co .............................. I ~cii(=;i,fiird.~;~ -I~i 

a The ptoduction of Peerless for 1887 is i1lcludecl in that of Sterling, Henry Clay, ancl Big Mountain. 
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SOUTHERN COAL FIELD. 

13. Panther Oreek district. 

Names of collieries . Location. 

. 
1 4 Colliery, No.3 .•••••••••••.••••••••••••.•••••... Nesquehoning ..•••••••••••••••••• ." ••. 
1 4 Colliery, No.4 .......•••••...•...•••••....•..... Jamestown .•...•.•.••...••..••••••... 

i ~ 8~m=~~: N~: t ::: :::::~ :::::::::::::::::::::::: -~::r~~~~~~:::::::::: ::::::::::::::: 

2 

2 
2,3 

1 

1 

3 

1 
3 
1 
3 

··-· 

I 
2 

3 
2 
2 
2 
2 
2 
2 
2 
3 
2 
2 
2 

2 
2 
3 

~ ~~m~: i~: ~::::::::::::::::::::::::::: :::::: :~~:1::::: ::::::::::::::::::::::::: · 
7 Colliery, No. 13. .•••• .•. ••.••• ...•.. ••••.• ...... Tamaqua .....•.••..•••••.•••..••...• . 
7 Leased mines . • • • • • . • • • • • • • • • . • • • . . . . . . . . . . . • • . . .•... do ..................•••••••••.... 

7 

7 
7 
7 
7 
7 
7 
7 
7 
7 
7 
7 
7 
7 
7 
7 
7 
7 
7 
7 
7 
7 
7 

7 

7 
7 
7 
7 
7 
7 
7 
7 
7 
7 
7 
7 
7 
7 
7 
7 
7 

Total. ••..••.••••••.•••.•••. -- ..••..•. ····· · ·· · · · · · · · •••• •• • •• • • • • • • • •• • ••• • · • ·•• · · 

j14. East Schuylkill district. 

Beechwood..................................... Mount Laffee ..•.......•••• ; .•••••.••. 

Wadesville shaft .••••••.••.••....•.•••.•••..... Wadesville ••••••....•••••••••••....•. 
Pottsville . . • . • . . . . . . • . . . • . . • • . . . . . . . . . . . . . • . . . . Pottsville .............••••.•••••••.... 
Eagle Hill shaft . . • • • • • • • • . . . . . . . . . . . . . . . . . . . . . . New Philadelphia .•.•..•••••••.•..•.. 
Eagle . . . . . . . . . . . . • • . . • . • . . • . . . . • . . • • • . . • . . . . • • . Saint Clair .......•...•••••••••••...... 
Schuylkill Valley ...............•.•.........•.. NewCastle ..•.••••••.•••••••••••.•... 
Monitor ..•.......••••••••••.••..••.••...•.•.... Wadesville .......••..••...•••.•.•••.. 
Cumdee .•........•••••.•••..•...•.......•............ do ....•.........•...•••.•....•... 
Hooker .........•......•..••.•... ~ .•............ Saint Clair ......••••••.....•.....•••.. 

~::~~w~~~ ~ :::::::: ~::: :::::::::::::: ~::::: Ml{~~~~~::::~: :::::::::::::::::::: 
~:! l>:~~~-::::::::::::::::: :::::::::::::::::. ~~dd~~~~~t"::::::::::::::::::::::::::: 
~~~~? o~~b."a";d ::::::::::::::::::::::::::::::::: ~:t~i~1~~ ::::::::::::::::::::::::::: 
~!riiM~~~~~~~::::: ::::::::::::::::::::::::::: ito~~~j~~if~~:: ::::::::::::::::::::::: 
Vulcan . . . . . . . . . . . • . . . . . . . . . • . . . • • . • . • . . • . . . . . . . Wadesville .••.....••.•..•••.••••••... 
Tamaqua .......••....•••.•....•••.••••••.•.... Tamaqua. ...•••.••...••.•••••••••.•... 

~~~zb~;i~i~::: :::::::::::::::::::::::::::::::: ·s;,i~·t·c·l~i~:::: :::::::::::::::::::::::: 
Milford . • . . . . • • • • . • • • . • . • • • . . • • . • . . . . . • • . • • • • • • Middleport ......•.•...••••••••.•••.•. 

Total. •.••••..•.•..•••••••••.••••••.•...... ·•···••····• ·····•·•·••••••·•••••••••··· 

15. West Schuylkill district. 

I I 
Otto. . . • . • . . . . • • • • • • • • • • • • • . . • . . . • • • • . • • • • • • • • • . Branchdale .....••..•••..•••••••••••.. 

Phrenix Park, No.3 • • • • • • • •• • . • . • •• . • . . • • . • • • . . Phrenix Park ......•..•••••••.••••••.. 
Forestville . . . . . • • • . • . . . . • • . . . . . . . • • • . • • . . . • . . . . Forestville ......•.....•••••••...•..... 
Glendower ..........•...........•..••.......... Glen Carbon .•.••••..••••••..••.•..••. 
Richardson .....................••••.•••.............. do .•.......••.•••.••.•.•.•.•..... 
Thomaston............. . • . • • • . . • • • • • • • • • • • . . . . . Heckschersville .........•••....•.•.•. 
Wood ...........•...•.......•••.••.•.••••.••... Swatara .......•.......•.••........... 
Peach Mountain ...........••..••••••.•••••.•.. Wolf creek .......•.....•.•.••••••.... 
Herbine ..................... 4! •••••••••••••••••••••••• do ..••....•....•••••..•..•....... 

~~£1~ <ffi~:o~~g-~~~~~-~~-- ::::::::::::::::::::: . Mi~~~~~iii~ ~."."."."." ." ."."."."."." :::: .".":: :::::: 
Ellsworth . .............••.........•............ New Castle ........•..•...•••••••..••. 

~!~t!J:~1~~:_ ::::::::::::::::::::::::::::::::::: ~~!ere:!~\~::::::::::::::::::::::::::: 
~m~li~~::: ·.: ::::::::::::::::::::::::::::::::::: ·T"h~~~st~~:: :·.:: :::::::::::::::::::::: 
Newtown ...............•.•.•••••••••••..•.••.. Newtown ••••••.•••••.••••.••••••••.•. 
Mine Hill Gap ..•••••••••••.••.•••••••..•.••.•.. Minersville .••••.•••••••••••••••• ~ •••. 



CoAt. 

SOUTJrnRN COAL FIELD. 

13. Panther Creek district. 

1886. 1887. 

Operators. 
Shipment. Production. Shipment. Production. 

l------------------1------ ------ ----------

J 

Long tons. 
Lehigh Coal and Navigation Company......... 143, 778 
...... do........................................ 146,477 

134,805 ..••.. do ...................................... .. 
...... do ...................................... .. 
...... do........................................ 135,896 
...... do........................................ 159,462 
...... do........................................ 164,760 
...... do........................................ 112,053 
...... do........................................ 96,204 
...... do........................................ 20,193 
...... do .................................................. .. 

1, 113,628 

Long tons. 
170.318 
160, 194 

Long tons. 
73,149 

120,929 

Long tons. 
117,905 
130,602 

155, 588 80, 863 87, 332 

144, 049 93, 413 99, 018 
172,217 119, 5541 127, 941 
174,645 121,029 128,289 
118, 776 70, 834 75, 084 
101, 976 62, 736 66, 500 

---;: ;~~ :;; ----;:~;;;l- --:;~: 
14. East Schuylkill dist?-ict. 

Philadelphia and Reading Coal and Iron Com- 60, 442 64, 068 70, 986 75, 245 

---~~~;;; .................. ~ ..................................................................... .. 
...... do ........................................................................................ .. 
...... do........ . ............................... 215,175 228,657 203,861 216,093 
...... do . ....................................... 40,319 42,738 40,662 43,102 
Quinn & Winnons .. .. .. .. . .. . . .. .. . .. .. .. .. . • . 1, 070 1, 134 3, 706 3, 928 
John Denning & Bro.......................... 6, 580 6, 974 4, 471 4, 739 
John Mullin & Co ................................................................... .......... .. 
Thomas Wren & Co........................... 8, 650 9,169 13,646 14,465 
Alliance Coal Mining Company .. . . .. .. .. .. . .. 425 450 5, 408 5, 732 

_ ..... do..................... .. . .. .. . .. .. .. . . .. 159,083 168, 628 122, 072 129, 396 
William Basler ............................................ . ................................... . 
Mitchell & Shepp . .. . .. . .. .. .. .. .. . . .. .. .. .. .. 4, 683 4, 964 4, 157 4, 406 
Slemmer&Co................................. 11,148 11,816 ....................... . 
Bowman & Co .................................................................................. . 
Evans & Geisweit .......... . ................................................................... . 
Thomas Wren ................................................................................. . 
...... do .......... - ............................................................................ .. 
William L. Williams ....................................... _ . . . . . . . . • .. . . 10, 026 10, 628 

~h'!N;r&& c!:i!l~~-::::::: :::::::::::::::::::::: :::::::::::: :::::::::::::: :::::::::::: :::::::::::: 
Thompson & Co . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 21, 102 22, 368 7, 793 8, 261 
Docker&Bowman............................. 1,081 1,145 ....................... . 

529,758 562,111 486,788 515,995 

15. West Schuylkill district. 

Philadelphia and Reading Coal and Iron Com- 69, 301 73, 459 53, 718 56, 941 

---~-~%· ............... ,........................ 47,073 49,897 59,860 63,452 
...... do ......................................................................................... . 
...... dol........................................ 77,800 82,468 7R, 819 83,548 
...... do........................................ 99,048 104,990 111,490 118,179 
...... do........................................ 107,515 113,965 140,396 148,820 
C. Wood ........................................................................................ . 
W. H. Harris ......................................................................... . ......... .. 
J. K. Seigfried .................. ............... 35,506 37,636 38,943 41,280 
J.F.Donahue ................................................................................... . 
J. A. Lawrence................................. 2, 490 2, 639 3, 600 3, 816 
John R. Davis. . . . . .. . . . . .. • • • . . . . • .. • • • . . • • • • . . 8, 062 8, 545 12, 282 13, 019 
Edward Hoskins ................................................................................ . 

~~~~~IB~':«i:Y·&: c~: ::::::::::::::::::::::::::: ...... 5;344· ...... ··5: 664. · ..... 9,"596 ....... io,"i72 
P. O'Connor................... . ................ 3, 500 3, 710 2, 225 2, 359 
Miesse & Diggles. . .. .. .. . .. .. .. . .. .. .. .. .. . .. . 3, 000 3, 1SO ....................... . 
Philadelphia and Readiug Coal and Irou Com- ................................................. . 

pany. 
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MINERAL RESOURCES. 

SOUTHERN COAL FIELD-Continued. 

15. West Schuylkill district-Continued. 

. I ~ 
~...; 
p.o 
rn·~ Names of collieries. Location. -Eltl 
~;a 

~ 

7 Swatara, No.2.................................. Swatara .••..•••••.•••••••••••••••.••. 
7 

Total. •••••.•••.•.•.••.•••..• -•.... ·- · · · · · · · ·- • · · · ·- • • · · • · • • • · • • · · • • • • • · • • • • • · • • • • • 

16. Lorberry district. 

71 Colket ..••••.•••••••••••.•••...••••••••.•....•. !Donaldson .....••.....•......•...•••.. 

7 East Franklin ......•..•••••••••.••.••••.••..•.. Upper Rausch creek ....••....•••..... 
7 Middle Creek shaft .•••••..•••••.•••..•...•..••. Middle creek ................••...•... 
7 Rausch Creek .•••••......••••...•••..••••..•.•• Tremont township ........•..•...•... 

Total. ••.••••••••..•..••......•..••.••..•...••..••...•..••...•..••..••...•..••..•. . 

17. Lykens Valley dist1'ict. 

7 Brookside ..•.••••••••••.••••.••.....•••••...••. Porter township ..•.••...•••••.••..••• 

7 Kalmia .••••••••..••..•••....•••••.•••...•...... Orwin .............•...•••••.•.••••••. 

~ i~;o£in~~li{: :::::::::::::::::::::::::::::::::: -~~~~d:~ :~-~~-s-~-~: :·.·.:::::::: :::::::: 
6 Williamstown ..••.•.....•.....••...•........•. Williamstown ......•..............••. 
6 Short Mountain .•••••....•..•••••.....•••.•.•.. Lykenstown ...•...••..••..••...•..••. 
6 Lykens Valley .••..•............. ····~· ········~······do .............•.......•..••.•••• 
6 B1g Run Gap .....•••••••.•••••..•••.•••••••.•.. Williams valley .••...•..••..••.•••••• 

Total. •••••••••.••.•••..••..•.....•.....• - . . .. · . -•.. - . · · - - · · • • · · · • · · · • · · · · · · • · · • · • · 

LOY ALSOCK FIELD. 

18. Loyalsock district. 

I -···I 21 Bernice ..••.••.•••.•. ~ .••...••.••••••..•••.. ····I Bernice, Sullivan county •.••... ·······I 
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SOUTHERN COAL FIELD-Continued. 

15. West &huylkiU dutrict-Continued. 

1886. 

Operators. 

311 

1887. 

Shipment. Production. Shipment. Production. 

Long tons. Long tons. Long tons. Long tons. 

t~~n&nE:!~!ds: ::::::::::::::::::::::::::::::: :::::::::::: :::::::::::::: :::::::::::: :::::::::::: 
458,639 486,153 510,929 541,586 

16. Lorberry district. 

Philadelphia and Reading Coal and Iron Com- J .......................... /...... . . . . . . . .......... . 

pany . 
.• · •••. do ........ ••.. .•. . .••..••.. ••• ......... ... 7,195 7, 626 .•••••.••••••.••••...... 
...... do................................... .•. . 73,077 77,461 109,154 115,703 
...... do ........................................................................................ .. 

80,272 1 85,087 109,154 115,703 

17. Lykens Valley district. 

:~r?it~~ ~~:~:7:~~: ~~~:~~:~~~:~~~::I :~;: ;; :;: ~~ ::; ;; ::;: ~; 
Levi Miller and Co............................. 154,566 163, 833 148, 268 157, 175 
Summit Branch Railroad Company............ 167,817 193,799 338,927 388, 291 

-~-~~~d~ ~~~~-~~~~a~~~~~~~::::::::::::::::::: l 175,833 214,065 197,491 237,417 
James Fennell ............................................. ···· ···. ······ ...................... ·· 

972,952 

LOY .A.LSOCK FIELD, 

18. Loyalsock district. 

I State Line and Sullivan Railroad Company ... ·I 59,331 1 

1, 074,917 1, 112,683 1, 236,556 

61,7671 90,0181 92,679 l 
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The number of tons of coal and the percentage of the entire product 
mined by each of the different operating coal companies and individ
uals in each field, and the number of tons and the percentage of the 
entire production handled by the different transportation companies in 
these same fields, are shown in the following table : 

.Railroad and colliery divisiOn of p1·oduction of individual coalfields for 1885, 1886, and 1887. 

NORTHERN COAL FIELD. 

1885. 1886. 1887. 

Railroad division. Per Per Per 
Long tons. cent. Long tons. cent. Long tons. cent. 

Delaware! ~ackawanna and West-
ern, ma1nhne ........•... ------ .... 2, 593, 180 }36.51 2, 568,525 

137.68 
3, 073,875 

}"·" Delaware, Lackawanna and West-
e~n! J:ackawanna and .Blooms burgh 
dlVlSlOD ............................ 3, 688,617 4, 307,516 ) 4, 720,217 

Delaware and Hudson Canal Com-
pany ............................... 2, 584,907 15. 02 

Delaware and Hudson Canal Com-
2, 797,648 15.33 3, 425,857 16.31 

pany and Lackawanna and Blooms-
burgh division of Delaware, Lacka-
wauna and Western railroad . ..... 795,395 4. 62 765,645 4. 20 889,959 4.23 

Delaware and Hudson Canal Com-
pany and Lehigh and Susque-
hanna ...... 

ii~d.s~;;- ca:~~i. c~·~:. 
253,745 1.47 280,807 1. 54 443, 711 2.11 

Delaware and 
pany and Lehigh Valley ........... 52,996 0. 31 77,633 0. 42 169,024 0.80 

Lehigh and Susquehanna ....... ..... 2, 436,495 14.15 2, 442, 697 12.39 2, 625,572 12.49 
Lehigh and Snsq uehanna and North 

172,260 and West branch .................. 12R, 899 0. 75 141, 196 0. 77 0.82 
Lehigh Valley ...... . ................. 1,452, 254 8.43 1, 754, 870 9.62 1, 707,930 8.13 
North and West branch (Pennsylva-

1, 443, 6<!5 nia) ... ................ ............. 1, 275,765 7.41 1, 485,474 8.14 6.87 
Pennsylvania Coal Company ........ 1, 304-, !J32 7. 58 ................... ............. ..................... .......... 
Erie and Wyoming; Valley ...... .. ... 517,718 3. 00 1, 454, 880 7. 97 1, 642, 767 7. 81 
New York, Lake Erie and Western 

(.Jefferson branch) ................. 00,629 0. 56 135, 144 0. 74 332,749 1. 58 
Local sales (shipped by wagon and 

358, 771 unclassified) ............•..•....... 33,534 0.19 35,840 0. 20 1.71 
------

Total ...... ------ ............. . 17,215,066 100. 00 18,247,875 100.00 21,006,337 100.00 
Oolliery division. ====== ---=== --·- =========== ---

Delaware, Lackawanna and West-
ern ................................ 2, 168, 017 12.60 2, 453,699 13.45 2, 798, 8~0 13.32 

Delaware and Hudson Canal Com-
pany ............................... 

Delaware and Hudson, and Delaware 
3, 048,237 17.70 3, 220,237 17.65 3, 756,777 17.88 

Lackawanna and Western ........ . 192, 176 1.12 159,478 0. 88 231,174 1.11 
Lehig;h and Wilkes Barre Coal Com-

1, 716,682 9. 97 2, 044,370 11.20 2, 178, 153 10.36 pany ............................... 
Susquehanna Coal Company ......... 1, 466,735 8. 51 1, 631, 860 8. 94 1, 561, 530 7.44 
Lehigh Valley Coal Company ........ 830,755 4. 83 1, 016,972 5. 57 913, 289 4. 35 
Pennsylvania CoalCom&any ....•.... 1, 711,379 9. 94 1, 357,708 7. 44 1, 523,944 7.26 
Hillside Coal and Iron ompany .. ... 371,867 2.16 438,204 2. 40 595. 054 2. 83 
Individual operators ........... .. .... 5, 709,218 33.17 5, 925,347 32.47 7,447; 606 35.46 

------------------
Total ........................ .. 17,215,066 100. 00 18, 247,875 100. 00 21,006,347 100.00 

EASTERN MIDDLE COAL FIELD. 

Railroad division. 
Lehigh Valley....................... 2,991, 416 56.12 2, 938,706 58.85 2,168,470 56.60 
Lehigh and Susquehanna . . . . . . . . . . . 1, 282, 109 24. 06 946, 223 lR. 95 845, 577 22. 07 
Lehigh Valley and Lehigh and Sus-

quehanna........................ .. 728,979 13.67 737,787 14. 78 465,571 12.15 
Sunbury, Hazleton and Wilkes Barre 327, 103 6.15 370,645 7. 42 351,717 9.18 

Total • _. _ ••....... ____ •. __ .. _.. 5, 329, 607 1oo:OO 4, 993, 361 1oo:OO 3, 831, 3'35[100. oo 
Oollie~·y division. == == · ·· == == == 

Lehigh and Wilkes Barre Coal Com-
pany............................... 500, 391 9. 39 356, 533 7. 15 349, 243 9.12 

Individual operators...... . . . . • . • • . . . 4, 829, 216 90. 61 4, 636, 528 92. 85 3, 482, 092 90. 88 

Total.. ........................ 5,329,607 l.Oo~4.993,361 1l0o~3,s31,335 100.00 
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Railroad and colliery division of production of individual coal, etc.-Continued. 

WESTERN MIDDLE COAL FIELD. 

1885. 1886. 1887. 

Railroad division. Per Per Per 
Long tons. cent. Long tons. cent. Long tons. cent. 

Philadelphia and Reading .•••....... 5,525,749 67.78 5,461,415 67.24 6,141, 766 65.46 
Philadelphia and Reading and 

Northern CE:>ntral. •........•...... 330,272 4. 05 281,835 3. 47 301,987 3. 22 
Lehigh Valley ...•••.........••...... 1, 523,256 18.68 1,599, 455 19.69 2, 001,957 21. 34 
Northern Central .................. 619,271 7. 60 655, 352 8. 07 783,443 8. 35 
Lehigh Valley and Northern Central. 24,455 0.30 ................ . ............. ....................... ......... 
Philadelphia. and Readin~ North-

ern Central, and Lehigh alley .••. 129,9:l4 1. 59 124, 582 1. 53 153, 269 l. 63 
---------------

Total. .......... · ............... 8,152, 937 100.00 8, 122,639 100. 00 9, 382,422 100.00 
== --===== ==I== --

Oolliery division. 

Philadelphia and Reading Coal and 
Iron Company ..................... 4, 417,421 54.18 4, 609,645 56.75 5, 361,114 57.14 

Lehigh Valley Coal Company ........ 460,814 5. 65 486, 301 5. 99 319.500 3.40 
Mineral Railroad and Mining Corn-

437,167 pany .............................. 5. 36 352,911 4. 35 288,804 3. 08 
Individual opom1mo .••••••••••• -- • -. 2, 837, 535 ~:.":_~ ___:: 673, ~- 32.91 3, 413, 004 36.38 

---
Total. .. .. • • . . .. • .. . . .. . . • .. . . . 8, 152, 937 100. 00 8, 122, 639 100.00 9, 3&2, 422 100. 00 

SOUTHERN COAL FIELD. 

Railroad division. 

Philadelphia and Reading .....•.•.... 1, 669,805 48.33 1,800, 404 52.53 1, 784,132 54.63 

i~~it~r~nge~t:~~~~~~~~ ~::::::::::: 1, 224,468 35.44 1, 219, 167 35.57 856,134 26.21 
561, 654 16.23 407,li64 11.90 625,708 19.16 

---- ------
100. oo 1 3, 427, 435 1 1oo. oo Total .......................... 3, 455,927 3, 265,974 100.00 

=== -=== Oolliery division. 

Philadelphia and Reading Coal and 

L;bl~ cc:Ya~~d. N~~ig~ti~~--c~·~: . 1, 249,503 36.15 1, 348,549 39.35 1, 374,756 42.09 

pany . . ............................ l, 224,468 35. 43 1, 219, 167 35.57 856,134 26.21 
Summit Branch Railroad Company . . 344,480 9. 97 193,799 5. 65 338,291 10.36 
Lykens Valley Coal Company ....... 217,174 6. 28 214,065 6. 25 237,417 7. 27 
Individual operators ................ . 420,302 12.17 451,855 13.18 459,376 14.07 

-----------------
Total ..... c .................... 3,455, 927 100.00 3, 427, 435 1 100. 00 3, 265,974 100.00 

WESTERN NORTHERN COAL FIELD. 

Railroad d·ivision. I 
Lehigh Valley(a) ................... . "· 011 1100.00 I "· 767 11 ... 00 1 92.679 1100.00 1 

(a) Operator: State Line and Sullivan Railroad Company. 

The number of tons of coal and the percentage of the total prod
uct shipped by the different transportation companies individually 
and by two or more companies combined are shown in the following 
table. These statistics are generally published in the coal trade jour
nals in a table in which a fixed tonnage is assigned to each independ
ent company. This is not strictly correct since a number of railroads 
collect from the collieries a certain amount of coal which goes to mar
ket by short lines in the coal fields belonging to other transportation 
companies. With this explanation the following table will be perfectly 
understood. 
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Railroad division of the production of anthracite coal fields for 1885, 1886, and 1881. 

Names of railroads. 1885. 1886. 1887. 

Long tons. Per ct. Long tons. Per ct. Long tons. Per ct. 
Philadelphia and Reading railroad .. 7, 195,554 21.02 7, 261,819 20.84 7, 925,898 21.08 
Delaware, Lackawanna, and West· 

ern railroad ....................... 6, 281,797 18.36 7, 822,264 22.44 7, 794,092 20.74 
Lehigh VallAy railroad ........•..... 6, 041,937 17.66 6, 354,798 18.23 5, 971,036 15.89 
Central railroad of New Jersey ...... 4, 943,072 14.44- 3, 661,864 10.51 4, 327,283 11.51 
Pennsylvania railroad ....... · ........ 2, 783,793 8.13 2, 919,335 8. 38 3, 204,513 8. 53 
Delaware and Hudson Canal Com-

pany ............................... 2, 584,907 7. 55 2, 797,648 8.03 3, 425,857 9.12 
Pennsylvania Coal Company ........ 1, 304,932 3. 81 ................ ........... .................. ........ 
Delaware and Hudson Canal Com-

pany and Delaware, Lackawanna 
and Western railroad .............. 795,395 2.3~ 765,645 2. 20 889,959 2. 37 

Lehigh Valley railroad and Central 
railroad of New J ersefe ............ 728,979 2.13 737,787 2.12 465,571 1. 29 

Erie and Wyoming Val ey railroad .. 517,718 1. 51 1, 454,880 4.17 1, 642,767 4.34 
Philadelphia and Reading railroad 

and Pennsylvania railroad ......... 330,272 . 97 281, 835 . 81 301,987 .80 
Delaware and Hudson Canal Com-

~:~Ie;~~-~~~t~-~1- ~~i~~~~~- ~-f· ~~~. 253,745 . 74 280, 807 . 80 443,711 1.18 
Philadelphia and Reading railroad, 

Pennsylvania railroad, and Lehigh 
Valley railroad .................... 129,934 . 38 124, 582 .36 153,269 .41 

Central railroad of New Jersey and 
128,899 Pennsylvania railroad . . ........... .37 141,196 .40 172,260 .46 

Jefferson Branch, New York, Lake 
96,629 Erie and Western railroad ......... . 28 135, 14! .39 332,749 .88 

Delaware and Hudson Canal Com-
pany and Lehigh Valley milroad .. 52,996 .16 77,633 . 22 169,024 .45 

Lehigh Valley railroad and Pennsyl· 
24,455 vania railroad ..................... . 07 ...................... ............. .. ................... ......... 

Local sales (shipped by wagon) ...... 33,534 .10 35,840 .10 358,771 . 95 
-------------------

Total .......................... 34,228,548 100.00 34,853,077 100.00 37,578,747 100.00 

All the transp0rtation companies in the region, however, have rela
tions with coal operating companies or with individual operators by 
which the shipment of coal from the collieries of these companies and 
individual operators is shipped exclusively over the respective lines 
controlled by the different transportation companies. The total pro
duction of coal from these collieries is given in the following table: 

Collim·y division of production of the anthmcite coal fields for 1885, 1886, and 1887. 

Opera';ing companies. 1885. 1886. 1887. 

Long tons. Per ct. Long tons. Per ct. Long tons. Per ct. 
Individual operators ................. 13,796,271 40.31 13,687,512 39.27 14,802,068 39.31 
Philadelphia and Reading Coal and 

Iron Company ................•.... 5, 666,924 16.56 5, 958,194 17.07 6, 735,870 17.92 
Delaware and Hudson Canal Com-

pany .............................. 3, 048,237 8. 90 3, 220,237 9.24 3, 756,777 9. 99 
Pe~nsylvania Railroad Coal Compa· 

2, 465,556 7.20 2, 392,635 6.87 2, 426,042 6. 51 n1es ................................ 
Lehigh and Willtes-Barre Coal Com-

pany ............................... 2, 217,073 6.48 2, 401,203 6.90 2, 527,396 6. 78 
Delaware, Lackawanna and Western 

Railroad Compan0 ................. 2, 168,017 6. 33 2, 453,699 7. 04 2,798, 820 '1.45 
Pennsylvania Coal 'ompany .•••...•. 1, 711, 379 5.00 1, 357,708 3.90 1, 523,944 4. 06 
Lehigh Valley Coal Company ........ 1, 291,569 3. 77 1, 503,273 4. 31 1, 232,789 3.28 
Lehigh Coal and Navigation Com-

1, 224,468 1, 219,167 P,any ......•...•.................... 3. 58 3. 50 856,134 2. 28 
Hillside Coal and Iron Company ..... 371,867 1. 09 438,204 1. 26 595,054 1.55 
Delaware and Hudson Canal Com· 

pany and Delaware, Lackawanna 
and Western Railroad Company ... 

State Line . and Sullivan Railroad 
192,176 .56 159,478 .46 231,174 .62 

Company .......................... 75,011 . 22 61,767 .18 92,679 .25 
-----------------

Total .......................... 34,228,548 100.00 34,853,077 100.00 37,578,747 100.00 

-~-"" ~-- . -~~.-- ... ··-· .., .... -~- ""-v' 
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The following table shows the amount of the different kinds of coal 
produced in tbe different fields, the number of producing collieries in 
each field, from which the different varieties of coals come, and the pro
portion produced, both in tons and per cent. of total production, in 1885, 
1886, and 1887: 

Production of the different claB8118 of coal during the laBt three yea1·s. 

1885. 

Character of coal. Coal fields. Number Percentage 
of col- Production. of total 
lieries. production. 

1-----~---1---------1--- ---------

N h 5 Free-burning white ash. 
ort ern ..•••••.•••.••. l Wyoming rea ash ....... 

Total ....................................... .. 

E t '""'ddl 5 Hard white ash ........ . 
as ern .w.l e ...... · .. } Lehigh red ash ......... .. 

Total .... · ................................... .. 

{ 

Hard white ash ........ . 
. Free-burning white ash. 

Western M1ddle........ Shamokin ............. . 
Trevorton ............ .. 

Total . ....................................... . 

1 
~~~~hYt~1:r{~~-~~~:: 

Southern................ Free-burning white ash. 
Schuylkill red ash ...... 

l Lor berry red ash ...•... 

Total ........................................ . 

Western Northern ...... Lykens Valley red ash ... 

Grand total. ................................. . 

5 Free-burning white ash . 
Northern- ........ · .. · .. l Wyoming red ash ....... 

Total ....................................... .. 

E , .... ddl 5 Hard white ash .......•. 
astern .w.l e -- .. · .. -- ( Lehigh red ash ......... 

Total ........................................ . 

( Hard white ash ........ . . t Free-burning white ash. 
Western Middle........ Shamokin .............. . 

Trevorton •••••..••..... 

Total ....................................... .. 

{ 

Lykens Valley red ash . . 
Hard white ash ......... 

Southern................ Free-burning white ash . 
Schuylkill red ash .... .. 
Lor berry red ash ...... . 

Total ....................................... .. 

Western Northern ...... Lykens Valley white ash. 

Grand totaL ................................ .. 

Long tons. 
131 15, 485, 033 
14 1, 730, 033 

145 17, 215, 066 

45.24 
5. 05 

50.29 
==== ~===== === 

39 3, 715, 897 
11 1, 613, 710 

50 5, 329, 607 

46 4, 780, 671 
17 1, 807, 961 
16 1, 452, 596 
1 111,709 

80 8, 152, 937 

6 1, 219,030 
12 1, 289, 023 
17 619,213 
8 236,360 
4 92,301 

47 3, 455, 927 

75,011 

323 34, 228, 548 

1886. 

128 J 16, 266, 201 
14 1, 981, 674 

142 18, 247,875 

38 3, 470 719 
11 1, 522, 642 

--------
49 4,993, 361 

---- ======== 
40 5,123,309 
15 1, 585,492 
15 1, 295,275 
1 118,563 

------
71 8, 122,639 

6 1, 074,917 
14 1, 563,312 
11 547,041 
8 157,078 
2 85,087 

-------
41 3, 427, 435 

61,767 

304 34, 853, 077 

10.85 
4. 72 

15.57 

13.97 
5. 28 
4.24 
.33 

23.82 

3.56 
3. 77 
1.81 
.69 
. 27 

10.10 

.22 

100.00 

46.67 
5.69 

52.36 

9. 96 
4. 37 

----
14.33 

~= 
14.70 
4. 55 
3. 72 
.34 

----
23.31 

3. 08 
4.48 
1. 57 
. 45 
. 24 

----
9.82 

.18 

100.00 
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Production of the diffet·ent classes of coal, etc.-Continued. 

Coal fields. Character o:.. ..:oal. 

f Free-burning white ash. 
Northern···············~ Wyoming red ash ...... . 

Total .••.•••••.•.......•..................••. 

E t M 'ddl 5 Hard white ash ........ . 
as ern 1 e ......... ( Lehigh red ash ........ . 

Total ......•.••.... : . ........................ . 

J 
Hard white ash ........ . 

. Free-burning white ash. 
Western M1ddle ........ 

1 
Shamokin .............. . 

l Trevorton ....... ..•.... 

Total . • . . . . .. • . . . . . ................•..•••..•.. 

( Lykens Valley red ash .. 
1 Hard white ash ........ . 

Southern .••••• ~·-······t :Free-burning white ash. 
Schuylkill red ash ..... . 
Lor berry red ash ...... . 

Total ............ . 

Western Northern ...... Lykens Valley red ash ... 

Grand total. ...... 

1887. 

Number Percentage 
of col- Production. of total 
lieries. produ<;tion. 

Long tons. 
145 20, 302, 062 

5 704,275 

150 21, 006, 337 

35 2, 718, 251 
11 1, 113, 084 

54.05 
l. 87 

56.92 

7. 20 
2. 96 

-----------
46 3, 831, 335 10. 16 

43 5, 563, 147 
16 2, 053, 725 
16 1, 520, 981 
2 244,5119 

77 9, 382, 422 

14.80 
5.46 
4. 05 
.66 

24.97 
== ====-==== =-= 

7 1, 236,556 
19 l, 286, 746 
10 551, 020 
4 75, 9~9 
1 115,703 

41 3, 265,974 

92,679 

315 37, 578,747 

3.29 
3. 42 
1.39 
.22 
. 38 

8. 70 

. 25 

100.00 

Number of collieries producing each kind of coal, the anwunt in tons and percentage of 
each, in 1885, 1886, and 1887. 

Character of coal. 

1885. 

Free-burning white ash .......................... . 
Hard whiteash ................................ .. 
Wyoming red ash .............................. . 
Lehigh red ash ................................ .. 
Shamokin ...................................... . 
Lykens Valley red ash ......................... . 
Schuylkill red ash .............................. . 
Trevorton ..................................... .. 
Lorberry red ash ............................... . 
Bernice w bite ash ............................. . 

Total. .................................... . 

1886. 

Free-burning white ash ........................ . 
Hard white ash ................................ . 

i!iti:~~d~~h~~~~ ::::: ~::: ~: ::::::::::::::::::: 
Shamokin ...................................... . 
Lykens Valley red ash ........................ .. 
Schuylkill red ash .............................. . 
Trevorton ...................................... . 
Lorberry red ash ............................... . 
Bernice white ash .............................. . 

Total. .................................... . 

Number 
of 

collieries. 

165 
97 
14 
11 
16 

6 
8 
1 
4 
1 

----
323 

154 
92 
14 
11 
15 
6 
8 
1 
2 
1 

----
304 

== 

Percentage 
Production. of total 

production. 

Long tons. 
17, 912, 207 52.33 
9, 785,591 28.59 
1,730, 033 5.05 
1,613, 710 4. 72 
1,452, 596 4.24 
1, 219,030 3. 56 

236,360 .69 
111,709 .:13 

92,301 .27 
75,011 .22 

--------
34,228,548 100.00 

18,398,734 52.79 
10,157,340 29.14 
1, 981, 67<1 5.69 
1, 522,642 4. 37 
1, 295, 275 3. 72 
1, 074,917 3. 08 

157,078 .45 
118,563 .34 
85,087 . 24 
61,767 .18 

-------
34,853,077 100.00 

===-= ---
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Number of collierie6 producing eack kind of coal, etc.~Continued. 

Character of coal. 

1887. 
Free-burning white ash .•••••••••••••••••••••••• 
Hard white ash ................................ . 

~~Fo{1!~~~~~~:: :'::::::::::::::::::: :::: :: :: : 
Lykens VaHey red ash ......................... . 
Schuylkill red ash ............................ .. 
Trevorton ...................................... . 

~~~i~!;;hi~ea:~h:::::::: ::::::::::::::::::::::: 
Total ..................................... . 

Number 
of 

collieries. 

171 
97 
5 

11 
16 
7 
4 
2 
1 
1 

----
315 

Percentage 
Production. of total 

production. 

Long tons. 
22,906,807 60.90 
9, 568,144 25.42 

704,275 1. 87 
1, 113,084 2.96 
1, 520,981 4.05 
1, 236,556 3. 29 

75,949 .22 
244,569 .66 
115,703 . 38 
92,679 . 25 

-------
37,578,747 100.00 
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A comparative idea of the value of the different kinds of anthracite 
may be bad from the following table: 

Prices of anthracite at New York City in 1883, 1884, 1885, 1886{ and 1887. 

Lump. Grate. Egg. Stove. Nut. 
I 

Year. Grades. .,_;; 

[! ~ ~ ~ ~ ~ ""' ""' ~ 
<1J <P 

~ 
<P ~ <1J ~ 

<P <P 

~ ~ 
<P 

~ 
<P ,.d 

~ ~ ~ ~ til 
0 

~ ~ 
0 

~ ~ ~ ~ ~ ~ ~ 

1883{ 
Ft'ee·burning .. 3.90 4.30 3.90 4. 30 4. 00 4. 55 4. 20 4.85 4. 20 4. 75 
Hard white ash 4. 85 5.15 4.10 4. 50 4.10 4. 70 4.35 4.90 4.10 4. 70 

1884 { Free· burning .. 3. 80 3.30 3.80 3. 80 3. 80 3. 80 4.15 4.40 4. 00 4.15 
Hard white ash 4. 75 4. 75 4.10 4.10 4.10 4.10 4.15 4.40 4. 00 4.15 

1885{ 
Free-burning .. 3. 30 3.45 3. 00 3. 25 3. 00 3.40 3. 50 4.10 3.10 3.60 
Hard white ash 4. 25 4. 75 3. 35 3. 50 3. 25 3.40 4. 00 4.25 3.40 3.75 

1886 f Free-burning .. 3. 25 3.45 2. 80 3. 55 2. 85 3. 80 3. 00 4.15 3. 00 3. 85 
Hard white ash 4. 25 4. 2'5 

""['· 75 a." r·· 00 
3. 65 4.15 3.00 3. 65 

1887 { Free-burning . 3.40 4. 25 3. 40 4. 60 3. 70 4. 75 4. 00 5. 25 a. 75 5. 25 
Hard white ash 4. 25 4. 75 3. 75 4. 75 3. 85 4. 75 4.00 5. 00 3. 75 4. 75 

It is found in practice that after the coal is passed through the breaker 
and screened into different sizes for shipment the purity of the difter
ent sizes, as regards fixed carbon and ash, is very different. This is 
indicated by the following analyses of specimens collected from the 
Hauto screen-building of the Lehigh Coal and Navigation Company: 

Analyses of diffe1·e.nt sizes of cral. 

Kind of coal. Water. Volatile Fixed Sulphur. Ash. Total. Color of ash. matter. carbon. 

------ --- --- - --
Per ct. Per ct. Per ct. Per ct Per ct. Per ct. 

Egg ............... 1. 722 3. 518 88.489 • 609 5. 662 100 Light cream. 
Stove ••••••••••••• l 1.4261 4.1~ I ~- 6721 .57TO "'I 100 I C"am. Chestnut .......... 1. 732 4. 046 80. 715 . 841 .:.2. 666 100 Cream . 
Pea. ............... 1. 700 3. 894 79. 045 . 697 14.664 100 Cream. 
Buckwheat .••••••. 1.690 4. 058 76. 918 . 714 16.620 100 Cream. 
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The coal is separated into different sizes, according to the mesh of 
the screen over which it passes. The sizes noted in the above table 
passed over and through sieve meshes of the following dimensions : 

Sizes of coal-sieve rneshes. 

!Through. Over. I 
Inches. 

Broken or grate ....•••.......•....•......•......................... - 4 
Egg................................................................ 2. 5 
Stove.............................................................. 1.75 

~~~~:~:.:::::::::: :::::::::::::::::::::::::::::::::::::::::::::::1 ': ~ I 
PENNSYLVANIA BITUMINOUS. (a) 

Inches. 
2.5 
1. 75 
1. 25 
. 75 
• 50 
.25 

The Bituminous coal region of Pennsylvania occupies the extreme 
northeastern end of the Appalachian field, which extends from the south
ern line of New York west of south for a distance of about 900 miles, 
ending in the coal region of Alabama. Although the largest portion of 
the Appalachian coal field contained in any one State is included in West 
Virginia (about 16,000 square miles), yet Pennsylvania contains over 
9,000 square miles. When the Pennsylvania field is considered in re
spect to the thickness and purity of its coal beds and the extent to 
which these beds have been developed, it is by far the most important 
of any of the bituminous fields in the United States. 

Although coal beds have been known to exist in the Pocono or Ves
pertine sandstone No. X at the base of the Carboniferous rocks and 
between the top of the Catskill sandstone No. IX (Old Red Sandstone) 
and the Mauch Chunk Red Shale and Limestone No. XI (Mountain 
Limestone), yet the commercially valuable b~ds have all been found 
until within a few years iJiteluded in the strata lying above the Potts
ville Conglomerate No. XII (Millstone Grit). Recently, however, coal 
beds included in the Pocono Sandstone and Pottsville Conglomerate have 
been profitably mined. The only mining operations carried on in coal 
beds in the Pocono Sandstone is that of the Tipton Run Coal Company, 
on the Pennsylvania railroad, not far from Altoona. During 1887 this 
company produced 30,000 tons of coal from its two mines. The author 
made a careful survey and report on this property in 1885. (See "An· 
nual Report Geological Survey of Pennsylvania;" also "Mineral Re
sources of the United States, 1886." 

The Productive Coal Measures of Pennsylvania are divided into the 
following easily recognized groups: 

(1) The Upper Barren Measures are included between the Permo
Carboniferous strata of the extreme southwestern corner of the State, 
above, and the Waynesburgh sandstone below. This major group is 
subdivided into two minor groups; the Greene county group above, 
and the Washington county group below. The principal coal bed con-

a Iu the collectiou of these statistics special assistance was rendered by the State 
mine inspectors in the Second, Third, Fourth, Fifth, Sixth, and Eighth districts. 
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tained is known as t~e Washington bed, ranging from 3 to 3~ feet thick ; 
this bed in Washington county is estimated to contain 672,000,000 tons 
of merchantable coal.. 

(2) The Upper Productive or Monongahela River Coal Measures in
clude the strata from the Waynesburgh sandstone, down to and embrac
ing the Pittsburgh coal bed. The principal beds included in the group 
are the Waynesburgh (average thickness, 3 to 5 feet); Uniontown (2 to 
3 feet); Sewickley (3 feet); Redstone (2 to 3 feet), and finally, the 
Pittsburgh coal bed (6 to 12 feet). This last bed is the most valuable 
bituminous coal bed which has ever been discovered, not only in Penn
sylvania, but in the United States. These coal beds are estimated to 
contain together over 13,635,000,000 tons of merchantable coal, of which 
about 80 per cent. is contained in the Pittsburgh bed alone, principally 
in the counties of Allegheny, Westmoreland, Fayette, Washington, 
and Greene. 

(3) The Lower Barren Measures extend from the Pittsburgh bed 
down to the base of the Mahoning sandstone. There is included in 
this group a number of thin sporadic coal beds, which are workable 
in places; among these are the Brush Creek, Coleman, etc., beds, which 
are estimated to· contain nearly l,OOO,OOO,OOO tons of merchantable coal, 
although it is highly improbable· that these beds will ever produce 
coal which can compete with the purer coal from other beds; they will 
certainly never be mined for many generations. 

(4) The Lower Productive or Allegheny River Coal Measures have 
been divided into three sub-groups; Freeport at the top, Kittanning 
in the middle, and Clarion at the bottom, each with three principal 
coal beds. Of these nine beds, not more than two, or at the most three, 
have been found workable in one locality, one directly above the other. 
It has been estimated that all of these beds contain in the aggregat~ 
over 17,000,000,000 tons of merchantable coal; they can be mined eithe~ 
from their outcrops, or at easily accessible depths. 

(5) The Pottsville Conglomerate Measures (No. XII) have been rec
ognized as divided into three distinct sandstone and conglomerate for
mations, designated as the Upper, Middle, and Lower; these are sep
arated by shales and slates intercalated with thin beds of coal workable 
in places, impure siliceous limestones, and poor ironstones, generally 
so lean in iron as to be commercially valueless. Beneath the conglom
erate lies the Sharon coal bed, from which valuable coal is mined in 
Ohio, and parts of Mercer county, Pennsylvania; the Sharon bed has 
proved elsewhere worthless. A small area of the coal bed caps the con
ical hill north of the Pennsylvania railroad station at Ridgway, in Elk 
county. The workable area of all the coal beds above mentioned has 
been estimated to contain about 1,000,000,000 tons of merchantable coal. 

(6) The Mauch Chunk and Mountain Limestone Barren Coal Meas
ures (No. XI) have generally been considered to form the top of the 
sub-Carboniferous foriQation; the Mauch Chunk strata in Pennsylva
nia have never been found to contain workable coal beds. But from 
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the fact that there exist workable beds in the Pocono Sandstone below 
the Mauch Chunk, there seems to be sufficient reason for dropping the 
term sub-Carboniferous from our geological scale, except where it is 
used to apply generally to the Devonian, Silurian, etc., formations be
neath the Pocono Sandstone. 

(7) The Pocono or Allegheny Mountain Coal Measures (No. X) in
clude numerous thin sporadic coal beds, which number as many as 
nineteen in the Sideling Hill (East Broad Top railroad) tunnel in Hunt
ingdon county. The beds there range in thickness from an inch to a 
foot, and are worthless; but in the Yicinity of Altoona, on Tipton run, 
as many as six coal beds have been located, any of which may prove 
workable, although only two up to the present time have actually been 
mined, having thicknesses ranging from 3 to 42- feet. 

Within the Coal Measures proper which must be considered those 
existing above the Pottsville Conglomerate (Millstone Grit) there are 
probably 100 different individual coal beds which in special localities 
have a thickness of over 1 foot. Not more than one-fifth of these beds, 
however, can be considered workable in a commercial sense. that is, 
have a thickness of over 2 feet, which is the minimum thickness, under 
the most favorable circumstances at which any of the Pennsylvania 
beds may be worked. At the present time, under ordinary circum
stances, a bed of 3 feet in thickness is about as thin as can be profit
ably worked. 

Estimated tonnage of available bituminous coal in Pennsylvania, by Dr. H. M. Chance. 

Classification of coal bed;:;. 

Upper Barren Measures: 
Washington bed .... . .................................... . 

Thick- Available ton-
ness. nage. 

Feet. 
3to3! 787, 200, 000 

Upper Productive Measures: 

~ni~~~~~'::%~(f~~-::::::::: :::::::::::::::::::::::::::::: ~ g 
Sewickley bed ............................................ 3 
Redstone bed ............................................. 2 
Pittsburgh bed ........................................... 6 

2, 126, 400, 000 
312, 000, 000 
432, 000, 000 

3 326, 400, 000 
12 10, 438, 800, 000 

13, 635, 600, 000 

Lower Barren Measures: 
Brush Creek, Coleman beds, etc.......................... ..... . .. 878,400,000 

Lower Productive Measures: 
In Westmoreland, Fayette, and Allegheny counties ............. . 
Millerstown bed . . . . .. .. .. .. .. . • . .. . . .. • .. .. .. .. . • . . .. .. .. 3 

I~~if:ltW~~~~;t~::::::::: ~::::::::::: ~::::::::::::::: ~ : 
Kit.tanning middle bed .................................... 2 3 
Kittanning lower bed . . • . • • . . • • • • • . • . . . • • . . • • . • • • • • • . . . . . . 2 6 
Clarion coals .............................................. 2 3 
13rookville bed . ........................................... 2 4 

Conglom&rate series: 
Mercer coals . ............................................. 2 3 

~~:!':~~':1 :0~~~~;,·_·_::::: ·.:::::::::::::::::: ::::::::::::: ~ 3 

2, 06i, 000, 000 
28, 800, 000 

3, 764, 800, 000 
2, 385, 600, 000 
1, 596, 000, 000 

829, 800, 000 
4, 225, 200, 000 

696,0 0, 000 
J' 627, 200, 000 

17,217,400, 000 

932, 600, 000 
57, 600, 000 
38,400, 000 

1, 028, 600, 000 

Total ........................................................... 33,547,200,000 
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ALLEGHENY COUNTY. 

(Coal produced in 1887, 4,680,924 short tons.) 

The greatest amount of coal mined in Allegheny county is taken from 
the Pittsburgh coal bed, whicll at the city of Pittsburgh is 350 feet 
above low-water level. The only other coal bed of any importance tllat 
is mined is the Upper Freeport, which is the topmost bed in the Lower 
Productive Coal Measures. This bed outcrops in the Allegheny river, 
in East Deer township. . 

The New York and Cleveland Gas Coal Company produceu a greater 
amount of coal during the year than any one company in tlle county. 

Although there has been a notable increase in the amount of natural 
gas consumed in the county during the year, yet the coal miues pro
duced, during the year 1887, 478,838 tons of coal more than in 1886, 
being an increase in production of 11_ per cent. The average price per 
ton at the mines was $1.03, being an increase over 1886 of 10~ per cent. 
The increase in ·the production is due to the greater demand for Pitts
burgh bed coal in distant markets, and not to any increase in the local 
consumption. 

What is popularly known as the Monongahela River coal region is 
located in the counties of Allegheny, Westmoreland, Fayette, Washing
ton, and Greene. The bulk of coal shipped from this region passes 
either down the Monongahela or Allegheny and the Ohio rivers. The 
production of the region is generally spoken of by the coal trade as an 
integral part of the production of the Pittsburgh mines, although the 
mines are not exclusively located in Allegheny county, around the city 
of Pittsburgh. The small amount of coal which !s consumed at the 
present time in the Pittsburgh district proper is taken chiefly by the 
iron blast furnaces in the form of coke, or by manufacturers for special 
uses to which natural gas is not so well adapted as coal. This local 
consumption is supplied almost exclusively by railroad shipments. On 
account of the exceptionally low stage of- water in the Monongahela 
river during the year, especially after June, the shipments for 1t187 were 
much less than in 1886, as shown by the following table: 

Shipments of PittsbuTgh coal by slaclcwate1· navigat-ion since 1860. 

Years. 

1860 ...................... .. 
1861 ...................... .. 
1862 ...................... .. 
1863 ....................... . 
1864 ....................... . 
1865 ....................... . 
1866 ....................... . 
1867 ...................... .. 
1868 ...................... .. 
1869 ...................... .. 
1870 ....................... . 
1871 ....................... . 
1872 ...................... .. 
1873 ...... . ............... .. 

9164 MIN--21 

Quantity. 

Short tons. 
1, 517, 909 

834,630 
743,358 

1, 134, 150 
1, 402,828 
1, 580, 791 
1, 704,212 
1, 202,908 
1, 812,040 
2, 100,504 
2, 303,856 
1, 944,852 
2, 291,220 

. 2, 094,312 

Years. 

1874 ........................ . 
1875 . ....................... . 
1876 ........................ . 
1877 ........................ . 
1878 ........................ . 
1879 ........................ . 
1880 ....................... .. 
1881 ....................... .. 
1882 ........................ . 
1883 ....................... .. 
1884 .......... .. ........... .. 
1885 ....................... .. 
1886 .... . .................. .. 
1887 ......... . ............. .. 

Quantity, 

Short tons. 
2, 503,504 
2, 275, 265 
2, 495, bOO 
2, 677, 460 
2, 797,530 
2, 623, 232 
3, 361,934 
3, 450, 186 
4, 057, 38-l 
4, 339,492 
3, 170, 9()0 
3, 298,200 
4, 123,945 
3, 065,240 
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The operators and the number of mines worked by each, together 
with the number of tons produced by each operating company during 
1887, are shown in the following table: 

Allegheny county mines, opera.tm·s, and production in 1887. 

Names of collieries. 

Allaquippa ......... . 
Alps·dlle ........... . 
Amity ............. .. 
Atlantic ............ . 
Beck's Run ......... . 
Beechmont ........ . 
Bellwood .......... . 
Boyd .............. .. 
Bellevue ........... . 
Bridgeville ....•..... 
Buena Vista ....... .. 
Camden ............ . 

8:~re ~~~~~~~ ~ ~:::: 
Cherry ..... ___ .. --· 
Coal Ridge ....... . .. . 
Corey .............. . 
Diamond ............ . 
Dravo .............. . 
Duquesne .......... .. 

Enterpritte .......... . 
Enterprise .......... . 
Essen ............... . 
Federal Spring ..... . 
First Pool .......... . 

Fort Pitt .......... .. 
Fox ................. . 
Fulton . ............ .. 
Glendale ........... .. 
Glenshaw ........... . 
Grant ............... . 
Graver ............. . 

Operators. 

Bailey, Wilson & Co .......•.............. 
Thomas Hackett & Co., limited ......... . 
J. C. Risher & Co......... . ............. . 
Lake Erie Gas Coal and Coke Company . 
Jas. H. Hay's estate .................... .. 
Beechmont Coal Company .........•...... 
Munhall Brothers ....................... . 
Edward Fisher . ......................... . 
Gumbert & Huey ....................... . 
A. J. Schulte . .. .. .. .. .. . . .. .......... .. 
Youghiogheny River Coal Company .... .. 

g:~ilie s~~:~e. ~ ~~~~ :: :: : :::::: : : :: :::::: 
Pittsburgh and Castle Shannon Railroad 

Company. 
Morris McCue .......................... . 
Gray & Bell ....... . ..................... . 
Corey Coal Company ........•.•.......... 
Baines Coal Company .........•.......... 

~~~\~~~k~;:cfe~a;I~:d't}~~Yc~~i · c~~: · 
pany. 

Hartley & Marshall ..................... . 
O'Neil & Co ............................. . 
Sanford & Co ...............•.....•...... 
W.J.gteen .............................. . 
First Pool Monongahela Gas Coal Com-

pany. 
The Fort Pitt Coal Company ......•..... 
Thomas Fox ........................... .. 
George Jones & Co ...................... . 
J. V. N. & R. Cook ...................... . 
Glenshaw Coal Company .......••........ 

~~~~~~k1 ;~~fc1~~~i~~~i Ci~~ ·c~~i c~~--· 
pany. 

Hampton .. • .. . . . . . .. Hampton Coal Company ............... .. 
Harrison .. .. . .. .. . .. Beadling Brothers ....................... . 
Hasting Slope . . . . . . . Pennsylvania Coal Company, limited .... . 
Horner & Roberts ... Horner & I~oberts. . ... . ............... . 
Idlewood . . . . . . . . . . .. Stewart, Lewis & Dickson ............. .. 
Imperial............. Imperial Coal Company ................ .. 
Jefferson............ Foster, Clark & Wood .................. .. 
Keeling .............. Birmingham Coal Company ............. . 
Keystone .. . .. .. . . .. W. H. Brown Sons ....................... . 
Laurel Hill .....•.... W. P. Rend ........................... .. 
Leesdale ............. Gregg Brothers ........................ .. 
Lovedale ............ John .A. Wood & Sons ................... . 
Mansfield ........... ~ Mans:fiel<l Coal :.nd Coke Company ...... . 
Milesville ............ Robert Jenkins, sr ............... . ...... . 
National ............. National Coal Company, limited ......... . 
Natrona ............. Pennsylvania Salt Manufacturing Com-

. pany. 
Nikon. . . . . . . . . . . . . . . Chartiers Valley Coal Company .... .... . 
Ocean . . . . . • . . . • . • . . . The Youghiogheny River Coal Company. 
Oak Ridge ........... Oak Ridge Coal Company ............... . 
Old Eagle............ W. H. Brown Sons ....................... . 
H. D. O'Neil ......... H. D. O'Neil-···· ...................... .. 
Osceola .. . . . . .. . . . . .. Osceola Coal Company .................. . 
Pacific ............... Lake Erie Gas Coal and Coke Company .. 
Penney .. .. .. . . .. . . .. Penney Coal Company .................. . 
Pittsburgh Union ... Joseph McConnel ................. _ .... .. 
Plum Creek ....... . .. New York and Cleveland Gas Coal Com-

Powers ............. . 
Rankin ............ .. 
Robbins ............ . 
Rock.Run ..••••.•••.. 
Sandy Creek ....... .. 

Sanford No. 2 ..•.... 
Six Mile Ferry .•••.• 

pany. 
Chartiers Block Coal Company .......... . 
William Rankin ......................... . 
W. M. Robbins & Co .................... . 
W. J. Snodgrass & Co ........ -.......... . 
New York and Cleveland Gas Coal Com-

pany. 
Sanford & Co ..•••••.••..•••••..••••..••.. 
J. H. Hays' estate .••..•••••••••.••••••••• 

Num-
berof Production. 
mines. 

Short tons. 
1 77,539 
1 20, 801 
1 83,719 
1 32,873 
1 39,520 
1 5, 772 
1 47, 500 
1 9, 000 
1 71,000 
1 74,436 
1 49,485 
1 83,600 
1 74,802 
1 31,109 

1 21,648 
1 23,289 
1 20,052 
1 6, 300 
1 38,000 
1 44,736 

1 181,850 
1 40. 000 
1 75,000 
1 20,000 
1 1, 000 

1 40,660 
1 121 
1 14,560 
1 14,598 
1 17,500 
1 82,311 
1 34,061 

1 86,900 
1 30,000 
1 48,311 
2 44,346 
1 2, 500 
3 160,248 
1 79,955 
1 18,684 
2 19, 166 
1 350,000 
1 30,000 
1 49,231 
2 225,000 
1 34,003 
1 30, 000 
2 11, 782 

1 40, 109 
3 147,426 
1 57,687 
1 48,000 
1 46,000 
1 70,500 
1 87,659 
1 29,122 
1 30,000 
1 110,353 

1 60,000 
1 8, 984 
1 45,582 
1 29, 7M 
2 145,281 

1 36,004 
1 71,440 
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Allegheny county mines, opera.tors, etc.-Continued. 

Names of collieries. 

Snowden .......... .. 

Spring Hill ......... . 
Star ................ . 
Stone ............... . 
Street's Run ........ . 
Summer Hill ....... .. 
Turtle Creek ...•.... 

Venture ............ . 
Walton's .......... .. 
Weinman & Co .•.... 
Winona ............. . 
Willow Grove ..••... 
Youghiogheny .•••••. 

Operators. 

Pittsburgh and Chicago Gas Coal Com-
pany. 

Spring Hill Gas Coal Company ...•..•.... 
Francis M ankedick .................... .. 
William Stone's estate ................. .. 
,T. D. Risher ............................. . 

~~~\ ~~:~~fcY~~~i~~d-G~~ ·c~a.i-0~~: · 
pany. 

Gray & BelL ............................ . 
Joseph Walton & Co ................... .. 
Weinman & Co .......................... . 
William Skillen .....................•.... 
Willow Grove Mining Company ........ . 
W. H. Brown Sons ....................... . 

Num-
ber of Production. 
mines. 

Short tons. 
1 65,000 

2 33,000 
1 18,000 
1 75,000 
1 55,156 
1 96,835 
1 126,841 

1 8, 000 
3 300,000 
2 12,960 
1 4, 000 
2 133,263 
2 92,000 

Total .. • • • • .. .. • . .. .................................... , . _ .. -9aJ---;:68o, 924-

ARMSTRONG COUNTY. 

(Coal produced in 1887, 235,221 short tons.) 

323 

The coal beds mined in the county belong exclusively to the Lower 
Productive Measures. Most of the surface of the county is immedi
ately underlaid by the Lower Barren and the Lower Productive Coal 
Measures. There is a small area of the Pitt.sburgh coal b~d in Kiski
minetas township, in the extreme southeastern part of the county. The 
principal coal beds which are mined are those of the Freeport and Kit
tanning groups. 'rhe largest mine in the county, that of the Oak Ridge 
Mining Company, is opened in the Lower Freeport coal bed. This com
pany produced during the year 126,833 tons. The next largest mine is 
that of the Kittanning Iron Company, which is opened in the Upper 
Freeport bed. All the product of the latter mine is coked for the com
pany's consumption. The coal from the Oak Ridge Company's mine is 
shipped principally to the Buffalo market. These two companies pro. 
duced during the year 71 per cent. of the entire output of the county, and 
the production of both for 1887 was very much in excess of that for 1886. 
The aggregate amount of coal produced in the county during 1887 was 
24,365 tons more than in 1886, being an increase of 10 per cent. The 
average price which the coal commanded at t.he mines increased during 
the latter year 6 per cent. The details of production in the county for 
1887 are shown in the following table : 

4.rmstrong county mines, operators, and production in 1R8i. 
------------------------------------------~----~---------

1 

Num-
~ames of collieries. Operators. ber of Production. 

mines. 

Short tons. 
1 13,848 
2 27,947 
1 6, 286 
2 40,729 
1 126,833 
l 19,578 

Total ................. ....... .... .... .................... . 8 235,221 
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BE! VER COUNTY. 

(Coal produced in 1887, 197,863 short tons.) 

A very small area in the southern part of Hanover township is under
laid by the Pittsburgh coal bed, which however, is nowhere mined. All 
the active coal mines in the county are opened in the coal beds of the 
Lower Productive series, principally in the Upper Freeport and the 
Middle and Lower Kittanning beds, the most important being the 
.Middle Kittanning, which attains the wonderful thickness of 20 feet in 
the vicinity of Darlington; the upper portion of the bed is cannel coal. 
The entire production of the county during- the year was 197,863 tons, 
being a decrease from 1886 of 10,957 tons, or 5 per cent. The State 
Line Coal Company produced 80 per cent. of this. The shipments of 
this county are sent principally to pointR along the lake shore and to 
eastern Ohio. The average price at which Beaver county coal was 
sold during the year was $1.12 cents per ton, being an increase of 14 
cents. 

Beaver county mines, operatm·s, and production in 1887. 

N arne of mines. Operators. 

Cannel. .•.......••.•. Ira F. Mansfield .....•••••.•••••..••...•• . 
CHluaymtoens .. . _ ..••.•••••••• · •· •• •· .. .. Will J". Clayton ..•....•..••.....••••...•.. 

h J"ames Clayton . ...••.•• . ........••..••... 
Scott & Co........... Scott & Co .....• . ............•..••...•... 
State Line........... State Line Coal Company ............... . 

Total ..................... . ................... . .......... . 

BEDFORD COUNTY. 

Num-
ber of Production. 
mines. 

Short tons. 
1 18,700 
1 3, 000 
1 2, 217 
1 47,313 
1 126,633 

5 197,863 

(Coal produced in 1887, 311,452 short tons.) 

The coal beds of this county belong to the Lower Productive series 
and are located in the southwestern part of the Broad Top semi-bitu
minous coal fields in Broad Top township, in the northeastern corner of 
the county. The coal beds themselves are locally known throughout 
the western portion of the Broad Top coal field as the Kelly, Barnet, and 
Fulton beds. Sweet & Brown, the largest operators in the county, 
and the Kimble Iron Company, the second largest operators, mine 
their product from the Kelly bed. R. B. Wigton Sons mine coal from 
the Barnet beds, although openings have been made in the Fulton bed, 
which lies below the other beds. The exceptionally large increase in 
the mines for 1887 over that for 1886 (55 per cent.) is due, not so much 
to the opening of new mines within the counts, but to greater activity 
in coal mining, and to imperfect returns which were received during 
1886. The average price which the coal commanded at the mines during 
the year was 16~ cents greater than during 1886, 
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Bedford county mines, operators, and production in 1887. 

Names of collieries. Operators. !~~s~ Production. 

Short tons. 
Brown ....•........•. Sweet & Brown ............ . ..... . ...... . 1 96,000 
Cambria............. Clearfield Consolidated Coal Company . . 
Chevington.... . . . . . . . ..... do .................................. . 
Coaldale...... . . . . . . . Roda, Maher & Co ..................... .. 

1 35,000 
1 23,000 
1 22,000 

g~~~J:d:::::::::::::: ~: ~: re~r~~ ~c~· :::::::::::::::::::::: 2 60,000 
1 8, 831 

Mount Equity....... Kemble Iron Company ................. .. 1 66,621 
------

Total . • • • • • .. . . . . .. . . . . .. . .. • • • . . . . . .. . . .. . .. . . . . . . . . .. . .. . .. 8 311, 452 

BLAIR COlJNTY. 

(Coal produced in 1887, 287,367 short tons.) 

The coal beds which are mined in this county belong to the Lower 
Productive Coal Measures which outcrop along the western boundary 
of the county along the Allegheny mountain crest, and to the Pocono 
or Allegheny Coal Measures which lie east of and below the Allegheny 
mountain crest. The Blair Iron and Coal Company (Cambria Iron 
Company), which is operating the Bennington slope and the Lemon 
drift, produced in the aggregate 50 per cent. of the entire production 
of the county, the remaining 50 per cent. being produced by five inde
pendent operating companies. The Bennington slope, which is the 
largest individual mine, takes its coal from the Lower Kittanning bed, 
and the Lemon mine takes its coal from the Upper Freeport. There 
were mined from the Lower Productive coal beds 257,367 tons, and but 
30,000 tons from the Pocono beds. The successful operations of the 
Tipton Run Coal Company in the Pocono coal beds have had a tendency 
to enhance the value of the lands located in the county in front of the 
Allegheny mountains wherever the Pocono formation has been known 

· to outcrop. These enhanced values must be considered fictitious until 
the coal beds, which have been proved valuable on the Tipton Run 
Coal Company's property, shall have been actually developed on other 
lands. Although the Tipton Run Coal Company bas actually worked 
out twelve acres of its property underlaid by commercially valuable 
Pocono coal beds, yet this fact does not of itself establish a persistent 
character to these beds. The geological studies which have been made 
of these beds by Professor Lesley for thirty-five years subsequent to 
1840, and by myself since 1875, conclusively prove that these beds have 
a most sporadic character both as to their t.bickness and the character 
of coal which they contain; and none of the lands in the State upon 
which the Pocono strata outcrop can be considered commercial coal 
lands until the actual existence of t4e coal beds and their commercial 
thickness and purity is established by practically developed mines. 



326 MINERAL RESOURCES. 

Blait" Cj·unty rnines, operators, and production in 1887. 

' 
Names of collieries. Operators. 

Short tons. 
Beech grove. . ... .. . Beech Grove Coal Company.............. 2 17, 100 
Bennington slope .... Blair Iron and Coal Company .... .. .... .. li I 66, 554 
Glen white...... . ... . Glen white Coal and Lumber Company.. . 52, 666 
Horseshoe ........... Altoona Coal Company. ................. . 27,232 
Lemon .. .. .. .. . . .. .. Blair Iron and Coal Company . . .. . . . .. . .. 1 53, 380 
Porter shaft . .. . . . .. . Dennison, Porter & Co. .. . : . .. .. . . . • .. .. 1 40, 435 
Tipton run .. . . . .. .. . Tipton Run Coal Company............... 2 30, 000 

Total ............ !-·········-- .................. ····-·····---1-9--287,367 

BRADFORD ()OUNTY. 

(Coal produced in 1887, 167,416 short tons.) 

The most northeastern workable coal beds in the Appalachian region 
are located in this county. The entire product of the county is mined 
by the Towanda and the Long Valley Coal Companies, which are closely 
affiliated with the interests of the New York, Lake Erie and Western 
railroad. The production of the Towanda Coal Company, the largest 
operator in the county, since 1865 is shown by the following table: 

Production of the Towanda Coal Company, 1865 to 1887. 

Years. 

1865 • ---- ............ - - .. - .. 
1866 ....................... . 
1867 ....................... . 
1868 ....................... . 
1869 .................... . .. . 
1870 ...... . .. - ...... -- ..... . 
1871 ....................... . 
1872 ....................... . 
1873 .... ------- ............ . 
1874 ...................... .. 
1875 .. -------- .... ---- ..... . 
1876 . -- ......... - • -- ••••..•. 

Short tons. 

6, 886 
3, 881 

27,668 
67,080 

176, 307 
196,310 
239,240 
263,960 
252,329 
215,572 
200,424 
160,343 

Years. 

1877 ........................ . 
1878 ....................... .. 
1879 ........................ . 
1880 ....................... .. 
1881 . ...................... .. 
1882 ..• -- • - • - .... -••• -- ... - •. 
1883 . ....................... . 
1884 ........................ . 
1885· ....................... . 
1886 ...................... .. 
1887 ........................ . 

Short tons. 

164,344 
165,025 
237,608 
246,064 
223,172 
210, 917 
226,806 
181,786 
246,397 
145,208 

99,416 

The production of this county has steadily decreased for a number of 
years, due to the exhaustion of the coal areas. Between 1856 and 1857 
the Barclay Coal Company mined 412,640 tons of coal from its property, 
which was subsequently leased and worked by the Towanda Coal Com
pany. 

The Schrader Coal Company's property adjoins that of the Towanda 
Coal Company. It is now exhausted, the mines having been aban
doned in 1884. The total production of these mines from 187 4 to 1884 -" 
inclusive was 1,696,042 tons. 

The Long Valley Coal Company, which operates the Long Valley 
mines produced during the year ·1887 68,000 tons. The average price 
for production of this county for the year 1887 was 7 cents greater than 
for the year 1886. 
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BlJTLEB COlJNTJ. 

(Coal produced in 1887, 161,764 short tons.) 

The entire area of the county is underlaid by coal-bearing strata 
belonging to the Lower Barren, Lower Productive, and the Pottsville 
Conglomerate series. The only coal beds which are mined in the 
county are those of the Kittanning group. The Union Coal and Coke 
Company and the Mahoning Valley Iron Oompany are the two largest 
operators in the county; they mine the Lower Kittanning bed. The 
coal from this bed makes an excellent coke and a good steam fuel, the 
greater proportion of the production of the county being consumed for 
the latter use at points along the Lake Erie shore, and by consumers 
between the Lake and the mines. The product of the mines com
manded about the same price during 1887 as during 1886. 

Butlm· county mines, operators, and p1·oduction in 1887. 

Names of collieries. Operators. ~~~s~ Production. 

Acbarr ............ .. 
Allegheny .......... . 
Barnes ............. .. 
Boyce ............... . 
Chisholm ........... . 
Gomersal ......•.... . 
Karns .....•...•.•... 
Keisters .....••...... 
Kelly .......• .•...... 
Keystone ........... . 

Acbarr Mining Company .....••.•........ 
Allegheny Coal Company .........•...... 
Mercer Coal Company . ................. . 
Hamilton Cannel Coal Company ........ . 
Mercer Coal Company...... . ........... . 
Mahoning Valley Iron Company ........ . 
W.C.Mobley &Co ...................... . 
Union Coal and Coke Company, limited .. 
Kelly Coal Company . . . . . . . . . . .. .... . .. . 
Pittsburgh and Fairport Coal and Coke 

Company. 

Total . . . . . • . • . . .. •••..... -- -•• -.- . - --- ---- -- --- ·--- • • • - · • · 

CAMBRIA COlJNTY. 

(Coal produced in 1887, 1,421,980 short tons. ) 

1 
1 
1 
1 
1 
1 
1 
1 
l 
1 

10 

Short tons. 
4, 974 

25,759 
25,000 

240 
15,000 
35,007 
10, 000 
35,232 

8, 392 
2,160 

161,764 

The princ;pal coal beds mined in this county are the Freeport and 
Lower Kittanning beds. The two largest operators in the county dur
ing the year were the Gallitzin Coal and Coke Company, and Messrs. 
Taylor & McCoy, who operate the Mitchell slope and the Gallitziu shaft 
respecively; 2? per cent. of the entire production of the county coming 
from these two mines, which are worked on what is locally known as the 
Lemon coal bed. Probably the most important coal developments made 
in the county during the year were those along the Trout Run branch 
of the Pennsylvania railroad, _which runs from Portage. There were 
four new mines opened in this district in 1887, and a large output may 
be expected for 1888. A considerable portion of this coal will be man
ufactured into coke, thirty-seven ovens having already been erected. 
"Vhat is popularly known by the trade as Mountain coke is manufact
ured from the coal produced from the Lemon seam. Twenty per cent· 
of the entire product of the county is manufactured into coke. The 
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mines produced in the aggregate 190,852 tons or 16 per cent. more coal 
during 1887 than during 1886, thP. increase in the value of tbe product 
at the mouth of the mines being 16~ cents per ton. This increase both 
in the tonnage and the price is a very notable one in view of the large 
amount of natural gas which is brought from the Grapeville natural 
gas field by the Westmoreland and Cambria Natural Gas Company, and 
supplied to the Cambria Iron Company and smaller consumers. 

Carnb1·ia county 1nines, ope1·ators, and p1·oduction in 1887. 

Names of collieries. Operators. !i~~:. Production. 

Sho?'t tons. 
1 20,196 
1 115,337 
1 21,861 

Anchor . . • . . . . . . . . . . . Clearfield Consolidated Uoal Company .. .. 
Ar~yle ............... Ruff & Coulter . _ ...... .. ................ . 
Aurora . . . . . . . . . . . . . . Reist & Luke _ ......... _ ........... . .... . 
Ben's Creek Plane .. . E. W. Mentzer ......... . .... . .......... .. ] 34,703 
Black Diamond . .... . J. H. Miller .... .. .. . ....... . ............ . 1 36,000 

1 16, 663 
1 19,965 

Conemaugh...... . . . . Cambria Iron Company ........•••...... 
Cushon .....•........ . .... . do . . ... --------·················----

] 55,439 
1 9, 000 
1 14, fiOU 
1 48,200 
1 7, 29-! 

Delaney _ .......... . . J. H. Raywood __ __ ..............•....... . 
Diamond ............. Haywood Coal Company ................ . 
Dysart No.1 ........ . Car011 Leahy ............................ . 

~i·;~-~-~~--~::: :::: :_· ¥·&!i~11:s~n~~ ~ ~ ~: ~~~ ~~ ~: ~~~:: :~:::: :::: 
Eldorado ............. \Vray &Co ............................. . 1 10,000 

1 21, 29R 
1 165,214 
1 65,000 
1 8, 020 

Enclid .... .... _...... Euclid Coal Company ................... . 
Gallitzin Shaft. . . . . . . Taylor & JtfcCoy . . ...................... . 
Great Bend .. .. . . . . .. Great Bend Coal Company .............. . 
Griffiths...... . ..... :Fend & Cover .......................... . 

1 10,448 
1 60,000 
1 20, 000 
1 171, 525 
1 130 
1 20,000 

Lower Gautier. .. .. . . Cambria Iron Company .... _ ........... .. 
Martindale Slope . . . . J. C. Martin & Co ....•.••••••••••••••••.. 
Miller .......... . .... Miller Coal Uompany .................... . 
Mitchell Slope . . . . . . . Gallitzin Coal and Coke Company __ ..... . 
Mount Hope ......... Cambria Iron Company ................ .. 
Moshannon .. . .. . . .. . Felix Toole & Co ....................... .. 

1 15, 704 
1 7, 510 

Rolling Mill .. .. .. .. . Cambria Iron Company ................. . 
Hubins ....................... .. ................. . ............. . 
Smittle . . . . . . . . . . . . . . Smittle & Co . .. . ........................ . ] 18, 080 

2 100, 000 
1 40, 378 
] 16, 649 
1 40, 000 
1 76, 8110 

Sonman 1 and 2 .. .. .. W. H. Piper & Co . ..................... .. 
Son man Shaft........ Hughes & Shoemaker_ ..... _ ............ . 
Son th Fork . . . ....... South Fork Co:U Works Company _ ..... . 
Standard . . . . • • . . . . . . Standard Co!J,J Company .........•........ 
Stineman .... ........ J. C. Stineman ............... . ........... . 
Webster No.3 ....... John C. Scott & Son .................... .. 1 150, 000 

Total . . .. .. .. .. . ...................................... - -- . 33 1, 421,980 

No returns were received from Cameron county; its total production 
has been estimated at 3. 000 tons. 

CENTRE COUNTY. 

(Coal produced in 1887, 508,25() short tons.) 

The Upper and Lower Kittanning coal beds are extensively mined in 
this county, the principal mine opened_ in the latter being that of the 
Clearfield Bituminous Coal Corporation, opposite the town of Peale, in 
Clearfield county. The largest establishment in the county is that of 
the Lehigh Valley Coal Company, which operates the Sugar Camp mines, 
opened in the Upper Kittanning coal bed. A large amount of tLecoal 
mined by these two companies is manufactured into a superior gra<le of 
coke. The coal region of Centre county is generally known as the Snow 
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Shoe region. The shipments of coal from this region over the Pennsyl
vania railroad since 1883 are shown in the following table: 

Shiprnents of coal front tl!e Snow Shoe region ovm· the Pennsylvania milroad. 

Years. 

1873 .....•••••.•....•...••.. 
1874 ...................... .. 
1875 ....................... . 
1876 ....................... . 
1877 ...................... .. 
1878 ....................... . 
1879 ....................... . 
1880 ....................... . 

Shipments. 

Short tons. 
95,257 
63 540 
62:426 
51,399 
42,985 
29,168 
56,654 
56,020 

Years. 

1881 ....................... .. 
1882 ........................ . 
1883 ....................... .. 
1884 ........................ . 
1885 ........................ . 
1886 . ...................... .. 
1887 ........................ . 

Shipments. 

Short tons. 
128,263 
233,708 
257,230 
183,271 
148,500 
113,967 
165,091 

The Lehigh Valley Coal Company had on January 1, 1887, 165 coke 
ovens; during the year 100 additional ovens were added. The Clear
field Bituminous Coal Corporation constructed 100 ovens during 1887. 
The Lehigh Valley Coal Company reports the following analysis of its 
coke, made by Messrs. Booth, Garrett & Blair, of Philadelphia, from a 
sample selected by the analysts to show the composition of the market
able product of the ovens: 

Analysis of coke front the Snow Shoe region, Centre county, Pennsylvania. 

!-------------------------Percent., 

Moisture, 212....... ...... .... .. .. . .. . . 36 
Volatile matter . . .. .. • .. • .. . • . .. . .. . . . 46 
Fixed carbon......................... 90. 27 
AM ..•.••••••.••.•....•.••••.••..• ,~ 

The mines in the Snow Shoe region are shown in the following table: 

Centre county n~int:s, opel'ators, and production in 1887. 

Collieries. Operators. !~~:. Production. 

----------1-------------------1-------

Short tons. 
Black Diamond . .. .. . W. J". J"ackson & Co . .. .. .. . .. .... . . .. . .. . 1 47, 554 
Central . ............. Thomas C. Heims & Co................... 1 69,218 
Elizabeth No.3 . .. .. . Elizabeth Coal Company .. . .. .. .. . . .. .. .. 1 41, 000 
Etna ................. .Tames Passmore......................... 1 700 
Irvona ............... Irvona Coal Company.................... 1 2. 400 
Sommerville's .••..... / J".L.SommerVI. 'lle&Cu... . . .............. ?. 57,312 
Sugar Camp . . . . . . . • . Lehigh Valley Coal Company . . . . . . . . . . . . 4 206, 907 
Tunnel . . . . . . . . . . . . . . Clearfield Bituminous Coal Corporation . . 2 83, 164 

Total ........... , ........................................... -13 --508, 255 

CLARION COUNTY. 

(Coal produced in 1837, 593,758 short tons.) 

The highest coal measures in this county belong to the Lower Barren 
series, which caps the hills in the southern townships east of the Aile-
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gheny river and nort\i of Red Bank creek. The principal mines are 
located in the southwestern corner of the county, along the Allegheny 
river, in the vicinity of East Brady, and in the southern part of the 
county, near Fairmount, north of Red Bank creek. The princiapl beds 
which are mined are the Lower Freeport and Lower Kittanning. The 
bulk of the coal comes from the Lower Freeport bed. The Northwest
ern Coal and Iron Company;which produced during the year nearly 25 
per cent. of the entire production of the county, mines all its coal from 
the Lower Freeport bed, while the Fairmount Coal and Iron Company, 
the largest operator in the county, which mines 35 per cent. of the entire 
production of the county, takes probably two-thirds from the Lower 
Freeport bed. The coal beds in the county range from 3 to 6 feet in 
thickness, the latter being characteristic more especially of the Lower 
Freeport "ted. The shipments are made principally to Buffalo and other. 
Lake pohlts. 

Clarion county mines, operatm·s, and p1·od'uction in 1887. 

r Collieries. Operators. N_o. of P;oduetion 
mrnes. · 

,----- ---1--------------1------
Sho1·t tons. 

1 9, 897 
1 8, 715 
1 5, 000 

Acme................ Acme Coal Company ................... .. 
Catfish . . • • . . . . . • . . . . Pittsburgh Uoal and Mining Company .. . 
Church Hill.......... J. McCollum ............................ . 
Diamond ............. Thomas Mitchell &Sons ............... .. 1 33,227 

2 178,472 
1 69,773 
1 10,492 
1 42,430 
1 68,863 
1 40,000 
2 126,889 

Fairmount........... Fairmount Coal and Iron Company ...... . 
Hardscrabble . . . . . . . . Brady's Bend Mining Company ......... . 
Keystone . .. .. .. . .. • . George E. & John Henry .. . ............. . 
Mineral Ridge . . . . . . . Mineral Ridge Coal Company ...•...•••.. 
Pine Run............ Stephenson & Mitchell .. ............... . 
Red Bank ............ David & John D. Reynolds ............ .. . 
Star . . . . . . • • • • . . • • . . . Northwestern Coal and Iron Company . . . 

Total ....... . .............. . ............................ .. 13 593,758 

CLEARFIELD COUNTY. 

(Coal produced in 1887, 5,180,311 short tons.) 

The coal beds which have been mined in this county belong exclu
sively to the Lower Productive Measures. The bec.l which has given so 
much fame to this region, particularly during th~ past t'felve years, 
when the development has been more phenomenal than in any onekre
gion in the State, is the Lower Freeport bed, which is locally known as 
the Moshannon. Although the bulk of the coal proc.luced in the county 
comes from this bed, the Upper Freeport and the Lower Kittanning 
beds are also worked in a number of localities, the latter, however, to a 
much greater extent than the former. Much of the coal which is mined 
from the latter bed, particularly in the vicinity of Coalport, in the south
ern part of the county, is manufactured into an excellent coke, and a 
considerable amount of coke is also made from the Lower Freeport bed 
in the Moshannon basin. 
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The entire production in this county for 1887 was 1,591,542 tons, or 
42 per cent. in excess of the production for 1886; this increase is the 
most notable of any one county. It will be observed from the table al
ready given that the percentage increase is not as great as in a number 
of other counties, yet it is far in excess of all the other large producing 
counties, and is over 900,000 tons in excesB of the increase of produc
tion in Westmoreland and Jefferson counties, which rank next below 
Clearfield in the increase for the year. The Clearfield increase, however, 
can only be legitimately compared with the increase in Westmoreland 
county, since the increase in Jefferson county is due to the opening up 
of virgin :fields. A general idea of the development of the industry in 
Clearfield county may be had from the following tables: 

Coal ca1·ried over the Tyrone and Clearfield branch rail"'oad d·uring the last twenty-six 
years. 

Years. Short tons. Years. 

1862 ·········· ............ . 7, 239 1875 ....................... .. 
1863 . ... . .......•..••. . .•... 24,330 1876 ....................... .. 
1864 ... . .................. .. 65, 380 1877 ................... -.... . 
1865 ........... . .......... .. 60,629 1878 ....................... .. 
1866 ....................... . 107,878 1879 ........................ . 
1867 ....................... . 
1868 ....................... . 

166,364 1880 ........................ . 
170,335 1881 ....................... .. 

1869 ·••···••···••··········· 259, 994 1882 ........... - ........... .. 
1870 ...................... .. 379, 863 1883 ........................ . 
1871. ·······•·· ............ . 542,896 1884 ....................... .. 
1872 ..•....••.......•....... 431, 915 1885 ....................... .. 
1873 ................. . .... . . 592, 860 1886 ........................ . 
1874 ....................... . 639, 630 1887 • - ...................... . 

Beech Creek 1'ailroad tonnage. 

Short tons. 

928,297 
1, 281,861 
1, 374,927 
1, 295,201 
1, 631,120 
1, 739,873 
2, 401,987 
2, 838,970 
2, 857,710 
3, 173,363 
2, 901,613 
2, 273,147 
3, 256,328 

Years. Short tons. , ____ Y_ea_r_a·---- -I--Sh_o_rt_t __ on_a_. 

774,055 
1, 050,238 
1, 351,579 ~= :::::::.::::::::::::::: ::::: ;~;;;;: 1 ~= ::::::::::::::::::::::::: __ , ____ ___: 

The largest single establishment in the State is that of the Berwind
White Coal Mining Company, which produced 1,512,897 tons during the 
year, nearly 200,000 tons in excess of the amount produced by the next 
largest establiRhment, that of the H. C. Frick Coke Company. The 
coal from this county is a favorite for steam purposes, and is shipped 
principally to eastern markets, from which a large proportion is again 
shipped to distant points by water. Clearfield county coal is more 
widely distributed than any other coal mined in the United States. 
During 1887 the average selling price at the mines was 19n-cents higher 
than for 1886, the advance in the average price being greater than in 
any other county in the State. The aggregate value at the mines of the 
coal produced was $4,543,6J9, being a greater value than in any other 
county, with the exception of Allegheny and Westmoreland. 
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Clearfield county mines, OJ1eratm·s, an~ ptoduction in 1887. 

Num-
Collieries. Operators. ber of Production. 

mines. 

Alexander. . . . . . . . . . . Madera Coal Company . .........••....... 
Alder Run........... Alder Run Coal and Coke Company ..... . 
Ashland . . . . . . . . . . . . . Berwind-White Coal Mining Company . . . 
Ashman . ............ J. Swires & Co ........ . ........... . ..... . 
Atalanta....... . . .. .. Atalanta Coal Company . . ............. . 
Atlantic . . . . . • • . . . . . . Berwind-White Coal Minil)g Company .. . 
Baltic................ Baltic Coal Company . .. . .. . ........... . 
Cataract. . . . . . . . .. . . . Bet·wind-White Coal Mining Company .. . 
Coaldale ............. Holt & Chipman ..... . .................. . 
Columbia,Nos.1and2 Mitchell, Lazzar & Co ................... . 
Columbia, No.3 ...... _ .. . do ................................. . 
Colorado............ . Jackman & Ellsworth ................... . 
Cuba . .. .. . .. . • . .. .. . Cuba Coal Company ..................... . 
Cunard and Shoff . .. R. B. Wigton Sons ....•.•.•.....•........ 
Decatur ............. John Nuttall & Co ...................... . 
Derby ............... T. Barnes & Brother ..................... . 
Dixon . .. . . . .. .. .. . .. H. C. Springer & Co ................. . .. . 
Drane............ T. C. Heems & Co ........................ . 
Elizabeth............ Elizabeth Coal Company ................ . 
Empire . ·...•. . . . . . . . . Empire Coal Company .............. . ... . 
Eureka ....••....... . Berwinu-White Coal Mining Company .. . 
Excelsior ........... . H. G. Fisher .. .... ........ . ........ . .. . 
Franklin . . . . . . . . • . . . Berwind- White Coal Mining Company .. . 
Ferndale . .. .. • . . .. .. Ferndale Coal Company ................. . 
Gazzam .............. Clearfield Bituminous Coal Corporation . . 
Glenwood, No.1...... Williams, Morris & CO" ......... . ........ . 
Glenwood, No.2 ...... Ruse &Long ......... . ... . . .. .... . ..... .. 
Grassflat . . . . . . . . . . . . Clearfield Bituminous Coal Corporation .. 
Hawk Run .......... Jones, Mull &Co ...................... .. 
Hudson .............. R. B. Wigton Sons.... .. .......... .. 
Irvona, No. 1 . . . . . . . . Irvona Coal and Coke Company ..... . .. . 
Karthaus...... . . . . . . Berwind-White Coal Mining Company .. . 
Keystone . . . . . . . • • • • . Keystone Coal Company ...•............. 
Kyler . ............... R. C. Fishburn .......................•... 
Lancashire . . .. .. . .. . T. Barnes & Brother .................... . 
Laurel Run .......... J. M. Bacon ............................. . 

t~~:~ Ridg~::~~::::: ~: ~~v~~f~t- ~~~:::~:: :::::::::::::::::: 
Loraine...... . . . . .. . . Reakirt Brothers ........................ . 
Lueder Slope ........ .A. B. & G. V. Lueder .................. .. 
.Mapleton........... Berwind-White Coal Mining Company .. . 
Moshannon .......... Clearfield Consolidated Coal Corporation. 
Mount Vernon ............. do. . . .. . . . . . . . . . . .. . . . . ............ . 
Morrisdale . . . . . .. .. . R. B. Wigton Sons ...................... . 
NationaL • . . . . . . . • . . . National Coal and Coke Company .... ... . 
Oakland ............ : Samuel Hegarty .. .. . . . .. ............. . 
Ocean . . . . . . . . . . . . . • . Berwind-White Coal Mining Company .. . 
O'Shanter . . .. . . .. .. O'Shanter Coal Compnny ................ . 
Pacific............... Berwind-White Coal Mining Company .. . 
Pardee ............... W. P. Duncan &Co ..................... . 

~~~:~~~k :::::::::::: I: k~wl::O~- so~~::::::::::::::::::::::: 
Rochester . ....... .. . The Bell, Lewis & Yates Coal Mining 

Company. 

1 
1 
1 
1 
2 
2 
1 
1 
4 
2 
1 
1 
1 
2 
1 
1 
1 
1 
2 
1 
6 
4 
2 
1 
1 
1 
1 
3 
1 
1 
1 
1 
1 
1 
2 
2 
1 
1 
1 
1 
1 
1 
3 
3 
2 
1 
3 
1 
2 
1 
1 
1 
3 

Sobieski . . . . • . • . . . . . . Alice Wilkinson . . . . . . . . . . . . . . • . . . . . . . • . . 2 
Spring Hill .......... Walton & Ganoe......................... 1 
Sterling ............. Robert Hare Powel & Co................. 2 
Victor . . . . • • • . • . . . . . . Victor Coal Company . • • . . • • . . • . . . . . . . . . . 3 
Vulcan .•.••. -........ R. B. Wigton Sons....................... 1 
Webster, No.4 Beulah Coal Company.................... 1 
Wills Run........... J. L. Somerville & Co.................... 1 
Yorkshire........... T. Barnes & Co.......................... 1 
Estimated production of new mines unreported ....•..••...•............ . 

Total ..................................................... . 94 

Short tons. 
6, 568 
3, 800 

36,712 
9, 595 

62,729 
79,239 
41,747 

118,052 
359, 310 
125,312 

31,980 
81, 000 
15,580 
39,000 
36,000 
36,971 
60, 000 
58,762 
55,000 

110, 500 
493,729 
155,562 
163 307 !): 500 

79, ]55 
101, 179 
38,000 
11,500 
24, 000 
6, 000 

79,000 
70,000 

8, 884 
51,800 
89,632 
46, 157 
90,479 
8, 979 

45,081 
3, 074 

34,762 
32, 000 

134, 000 
120, 000 
38,296 
35,000 

134,423 
16,803 

316,510 
217,601 
22,658 

175,000 
363,594 

40,092 
7, 370 

283,206 
107, 12!J 
50,000 
60,000 
33,492 

7, 500 
8, 000 

5, 180,311 

On account of the opening of a great many new mines in Clearfield 
county during the year, I have estimated that there must have been 
produced at least 8,000 tons of coal from such new mines, of which no 
reports could be obtained. 
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ELK COUNTY, 

(Coal produced in 1887, 609,757 short tons.) 

This county contains the most northern coal operations of any con
siderable magnitude in the western part of the State. The coal beds 
which have been mined belong to the Lower Productive and the Potts
ville Conglomerate series. There is a greater geological range of coal 
beds mined here and also a greater variety of coal contained in the 
beds than in any other county in the State. The early operations which 
were made in this county were Rtarted on geologically lower and poorer 
coal beds, so that this fact has served to establish a questionable repu
tation for all Elk county coals. There is, however, a great develop
mBnt of the Kittanning and the Freeport coal beds in the southern part 
of the county, especially in the Meade Run coal basin, which is destined 
to support a large coal industry. There are but four active establish
ments in the county, the largest being that of the Northwestern Mining 
and Exchange Company, which produced during the year 404,907 tons. 
The recent lititigation between this company and the Commonwealth, 
places the future working of th~ lands controlled by the company in a 
very doubtful position. That much good coal is contained on this land, 
which can be as profitably mined as any in the county, admits of no 
doubt, and that these lands, and more especially those in the Meade 
Run basin, on account of their close· proximity to the markets of south
ern and western New York, as well as to competing lines of railroads, 
which form an easy outlet to these markets, are destined to become 
important coal fields in the near future, is equally certain. The princi
pal bed which bas been worked in the past in the county is the Lower 
Kittanning, locally known as the Dagus bed; this bed-varies in thick
ness from 22- to 5 feet, although the average thickness would not range 
far from 3 feet. These operations are shown in the following table ; 
the work carried on by Mr. D. Eldridge was discontinued at the end of 
1887. 

Elk county mines, operators, and prodttction in 1887. 

Num-
Collieries. Operators. berof Production. 

mines. 

Short tons. 
1 74,310 

17 404,907 

1 32,996 
3 81,002 
1 16,542 

Cascade . . . . . . . . . . . . . Kaul and Hall. ........................ _ .. 
Dagus ..•............ Northwestern Mining and Exchange 

Company. 
Eureka slope ........ D. Eldridge ............................. . 
St. Mary's........... St. Mary's Coal Company .............. .. 
Tannerdale ................ do ......•..................•......... 

-----
Total ...................................................... . 23 609,757 
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FAYETTE COUNTY. 

(Coal produced in 1887, 4,5401322 short tons.) 

This county is popularly known as the coke-producing county of the 
State, and the statistics bear out such a statement. Of the total pro
duction of the county for the year, 98 per cent. was manufactured 
into coke. The great coal bed of the county is the Pittsburgh or Con
nellsville coal bed, although there are a number of other valuable coal 
beds in the county which can be profitably mined, and which arc of 
exceptional quality. But the extensive area of the Pittsburgh bed 
within the county has prevented a practical development of the other 
coal beds. 

The following tables give a number of analyses of the Connellsville 
coal. They were reported by the H. C. Frick Coke Company. 

Analyses of Connellsville coal from the H. 0. Frick Coke Omnpany's mines in Fayette 
county, Pennsylvania. 

Mines. Location. Fixed Volatile 
__::_/ Sulph=. Total. carbon. :r.ntter. 

Per cent. Per cent. Per cent. Per cent. Per cent. 
Henry Clay .... Broad Ford ....... 61.49 32.40 5.10 1. 01 100. 00 
Frick .......... .... do ............. 60.92 32.60 5.40 1. 08 100.00 
Valley ......... ValleyWorks .... 63.78 30.60 4. 50 1.12 100. 0() 
Trotter ........ Trotter Station ... 63.34 30.20 5.40 1. 06 100.00 
Eagle .......... Sherrick .......... 62.68 27.90 7. 50 1. 92 100.00 
Summit ........ Summit ........... . 59.80 33.80 5.40 1. 00 100.00 
Tip Top ....... Tinshnan ......... 60.90 32.10 5. 60 1.40 100.00 
Morgan ........ Morgan ........... 58.10 33.60 

7.10 I 1. 20 100.00 
Foundry ....... 

. ~~~~i-c~ ~:::::::::I 65.361 28.40 4. 90 1. 34 100.00 
White ......... 63.30 28.80 6. 80 1.10 100.00 

The increase in the production of coal in Fayette county during the 
past year over that for 1886 was only 1 per cent. The increase in the 
estimated value of the coal at the mouth of the mines was 6 cents. This 
small increase in production is to be attributed to extensive strikes 
which occurred during the year, and which resulted in no benefit either 
to the coal operators or the coal miners, and more especially the latter. 
The total production by the H. C. Frick Coke Company for all the 
mines was 1,317,600 tons. Of this amount Fayette produced 896,000 
tons. 

The following taule contains the production of the individual opera
tors; 
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Fayette county mines, operators, and production in 1887. 

Collieries. Operators. 

±~~~·: ~ ~::::::::::: ~~~-::;~!!0\ia~~~~t~~-i.~g,- -Mi~i~g;. 
Atlas ............... . 
Carondelet .......... . 
Cedat" Hill ......... .. 
Clarissa ............. . 
Climax ............. . 
Clinton ............. . 
Coal brook .......... . 
Cora .....•........ 
Dextl'r .......•...... 
Diamond ........... . 
Eagle ............... . 
Fairchance ......... . 
Fayette ........... . 
Ferguson ........... . 
Fort Hiil .......... .. 
Foundry ............ . 
Fountain ........... . 
Franklin ............ . 
Frick ............... . 
Furnace ............ . 
Grace ............. .. 
Great Bluff...... . .. 
Germania ........... . 
Henry Clay ......... . 
Hill Farm .......... . 
Home ............... . 
Jackson ............ . 
Kyle Farm .......... . 
Leisenring .......... . 
Luth .............. .. 
Lemont ............. . 
Little Alps ......... . 
Little Pittsburgh .. . . 
Little Redstone .... . 
Mahoning ......... .. 
Merchant .......... .. 
Moreland .......... .. 
Morrell ........... .. 
Mount Braddock . .. . 
Nellie .............. .. 
Paul ................ . 
Pinnsville .......... . 
Painter ............ . 
Percy ............. . 
Plummer &Davidson 

;wd Supply Company. 
Atlas Coke Company (limited) .......... . 
E. C. Furlong ........................... . 
Bradford & Lynch ...................... . 
James Cochran, Sons & Co .•.........••.. 
Eli Leonard & Sons ..................... . 
B. F. Keister & Co ..•.....•.••.•......... 
Rafferty & Donnelly ..................... . 
J. S. Newmeyers &Sons . ................ . 
Joseph R. Stauffer & Co ................ . 
Rafferty & Donnelly ........•...•......... 
H. C. Frick Coke Company ............ . 
Fairchance Furnace Company .......... . 
Fayette Coke and Furnace Company .... . 
Dunbar Furnace Company ...•........... 
W. J. Rainey ........................... . 
H. C. Frick Coke Company.... . ........ · 

~: t· K~~te~h.r(j~::::::::::::: ~::::::: ~: 
H. C. Frick Coke Company ............. . 
E. A. Humphries ....................... . 

i':~a~·T!;f!e~~:::::: :::::::::::: ~ ~: :::::: 
John vV. Hall & Sons ................... . 
EI. C. Frick Coke Company ............. . 
Dunbar Furnace Company ......•••.••... 
Stauffer & )Viley ...........•.•.•.•....... 
Jackson Mmes Company .•.............. 
Bliss & MarshalL ....................... . 
The Conne-llsville Coke and Iron Company 
Chicago and Connellsville Coke Company 
R. Hogsett & Co ........................ . 
John Underwood ....................... . 
R. E. Schmertz & Co .................. .. 
Joseph Rutherford .................... .. 
Cambria Iron Company ................ .. 
David Bowdler ........................... . 
W. J. Rainey .......................... - · 
Cambria Iron Company ................. . 

~~o~~glego~h~~n-:::::::::::::::::::::::: 
W.J. Rainey ............................ . 
Pilmsville Coke Company .............. . 
Rafferty & Donnelly.--·- ..........•..•.. 
Percy Mining Company ..........•....... 
Pittsburgh and Connellsville Gas, Coal 

and Coke Company. 
Rainbow............. Rainbow Coal and Coke Company ....... . 
Redstone . . . . . . . . . . . . J. M. Schoonmaker Coke Company ..... . 
Rist . .. . .. .. . .. . .. . . H. C. Frick Coke Company ............ .. 
Snow Hill............ Alps Coal Company...... . ........... .. 
Sterling . . . . . . . . . . . . J. M. Schoonmaker Coke Company ..... . 
Stewart . . . . . . . . . . . . . Stewart Iron Company (limited) ......••. 
Stony Hill .. .. . .. . .. Stony Hill Coal Company ............... . 
Summit...... . .. . .. . H. C. Frick Coke Company ............. . 
Tip Top ................... do .................................. . 
Tremont ............. John A. Wood & Son .................. .. 
Trotter .............. H. C. Frick Coke Company ..............• 
Tyrone .. . . . • .. . .. . .. Lauglin & Co. (limited) ................ .. 
Umpire .............. C. L. Snowden& Co .................... .. 
Union ...... . ........ J.D. Boyd & Co ......................... . 
Uniondale ........... Reid Brother::; ....................... .. 
Valley ............... H. C. Frick Coke Company ............ .. 
Wheeler ....••....... Cambria Iron Company ................. . 
White . . . . . . . . . . . . . . . . ..... do ...........................•....... 
Wynn. . . . . . . . . . . . . . . Wynn Coke and Mining Company ...... . 
Youngstown......... Youngstown Coke Company (limited) ... . 

Total ................................................... .. 
I 

Num-
ber of Production. 
mines. 

Short tons. 
1 70, 300 
1 28,000 

1 48,376 
1 12, 000 
1 14,440 
1 58,520 
1 20,000 
1 17, 072 
1 42,247 
1 21,418 
1 16,524 
1 35,399 
1 45,000 
1 48,254 
1 73,748 
1 41,042 
1 83,200 
1 63,000 
1 25,293 
1 22,500 
1 63,000 
1 2,600 
1 171,649 
1 5,652 
1 32,566 

.. 1 60,000 
1 88,422 
1 11,303 
1 27,000 
2 48,435 
-a 376,204 
1 120,000 
1 78,000 
1 5, 000 
1 7,348 
1 4, 560 
1 69,228 
1 198 
1 14,021 
1 239,512 
] 17,000 
2 100,050 
1 7, 067 
1 38,683 
1 119,192 
1 37,782 
2 180,000 

1 33,000 
3 215,000 
1 112,500 
1 51,563 
2 195,000 
1 86,357 
1 28,500 
2 102,000 
1 75,000 
1 4, 000 
1 337,500 
2 94,018 
1 41,800 
1 24,381 

"1 26,619 
1 105,000 
1 64,070 
l 114,000 
1 11,850 
1 107,399 

78 4,540,322 

335 
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GREENE COlJNTY. 

(Coal produced in 1887, 3,002 short tons.) 

Geologically the highest coal strata of the Coal age are found in this 
county, which occupies the extreme southwestern corner of the State. 
The strata which immediately underlie the surface of the county are as 
barren of workable coal beds as any other part of the Carboniferous 
system, and the Pittsburgh coal bed and the beds of the Lower Pro
ductive Measures exist at such depths beneath the surface of the county 
that it will be many years before t.hey can be mined in order to com
pete with the coals mined above water level in the counties farther 
north. Professor Lesley has estimated that at the point where Aleppo, 
Jackson, Gilmore, and Spring Hill townships join the surface is so high 
geologically that it would be necessary to sink a shaft 1,200 feet deep 
to reach the Waynesburg coal bed, and 1, 700 feet deep to reach the Pitts
burgh coal bed. 

The entire production of the county during the year was 3,002 tons. 
Messrs. Johnson & Leonard produced the entire amount. The produc
tion was so small as only to require the employment of ten miners. 
The coal is consumed in the local market. 

BlJNTINGDON COlJNTI. 

(Coal produced in 1887, 265,479 short tons.) 

This county, together with Bedford, contains all the active coal mines 
situated in the Broad Top semi-bituminous coal field. The operations 
are about equally divided between the two counties, although the pro
duction of Bedford was slightly in excess of that of Huntingdon. There 
was, however, more activity in the coal operations in Bedford county 
than in Huntingdon; in the former there was a large increase in pro
duction over that of 1886, while in the latter there was a corresponding 
decrease over that of 1886. All the coal beds which occur in the Lower 
Productive Coal Measures, and which are contained between the bottom 
of the Mahoning sandstone and the top of the lowest member of the 
Pottsville conglomerate are mined to a greater or less extent; some of 
the beds, however, send no coal to market, and are only worked by the 
farmers for home consumption. The principal establishment in the 
county is that of the Rockhill Iron and Coal Company, situated in what 
is usually designat.ed as the East Broad Top district. The total produc
tion of this company for the year was 153,289 tons. Of this amount 
only 48,581 tons of coal were shipped to outside markets and 104:,707 
tons were consumed locally, the principal consumption being by the 
iron furnaces of the company situated at Orbisonia mid way between the 
mines and the junction of the company's railroad (East Broad Top) with 
the Pennsylvania railroad at Mount Uniou. A number of improve
ments were made at the company's mines during the year which have 
increased their productive capacity. 
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The Broad Top semi-bituminous coal is shipped over tlle Huntingdon 
and Broad Top and East Broad Top railroads. The shipments by the 
former road since 1873 and by the latter road since it was opened in 
1876 are shown by the following tables: 

Coal carried by the Huntingdon and B1·oad Top milroa(l to the Pennsylvania mil1·oad at 
Huntingdon. 

Years. bhort tons. II Years. 

1873 . • • • • • • . . • . . • •••••. 0 • • • 350, 245 1881 .•••....••......... 0 •••• 

1874 .••...•..••......... . --. 226. 693 1882 .••..•...••..•....•..•.. . 
1875. ·•···•···••·····••···· · 204,921 1883 ...... ··-··-·········· .. . 
1876........................ 159, 779 1&84 .••...........•.... 0 •• - •• 

1877 . .....•. •••.......•.... 0 140, 143 1885 . ..... - ..•.... - ......... . 
1878 . • 0 ••••••••••••••••••• 0 150, 204 11 1886 . . . . . • • . . • . . . . • . . .. • . . • 0 • 

1879 . - •.. -..... . ............ 141, 594 1887 ... 0 ................... . 

1880 . ..•..•• 0 • • • • • • • • • • • • • • • 174, 736 
I • 

Short ton!l. 

204,819 
!:l7l, 2Hi 
l!J6, 534 
192, 706 
176, 075 
385. 796 
357,438 

Coa.l carried by the East Broad Top railroad to the Pennsylvania 1·ail1·oad at Moun t Union. 

'":: : Years. 

1875 ...................... .. 
1876 ....................... . 
1877 ....................... . 
1878 ··· · ·--· · ··············· 
1879 . . ..................... . 
1880 ···•••••·••••• ·••••• •... 
1881 ....................... . 

Short tons. 

43,567 
66, 104 
54,738 
63,068 
67,929 
72,450 
91,745 

Years. 

1882 ..••••...••...•.•..•••..• 
1883 .••...•. 0 ••••••••••••••• • 

1884 .•••• 0 ............ - ..... . 

1t85 ··•••• .••••...•••••..•... 
1886 ........................ . 
1887 .....••..••• - ••••• -- • - - •. 

Short tons. 

99,095 
4<1, 737 
43, 514 
51,878 
51,050 
48,581 

In this connection it is interesting to note the shipments of Cumber
land (West Virginia portion) coal over the former railroad and the Penn
sylvania railroad from Huntingdon junction: 

.Shipments of Cumbe1'land coal over the Pennsylvania and Huntingdon and B1·oad Top 
1·ailroads. 

! ___ Years. ___ Shorlto:_ l--- Years. --.-~~o<tton•. 
1873 . __ •. __ .. __ ...... _____ .. 114. 589 1881 . __ .. _. __ .. _. __ .. _ ... ___ .

1 

313. 600 
1874 .... ----......... .. . .. • . 67, 671 1882 .. -- ....... --.... .. . .. . .. 208, 031 
1875 ....................... 175,154 1883 ......................... 471,785 
1876 ........................ 145,796 1884 .......... .............. . 394,114 
1877 ....... -..... -- ..... ---- 187, 488 1885 . -- ................... --. 460, 289 

1879 .............. -- .... ---- 171, 930 1887 .. • • .. .. .. • .. • .. • .. • .. .. . 438, 145 
1878 .. ____ ... _ .... _ ..... __ •. 

1 

163, 598!1886 ......................... 

1 

266, 153 

1880 ........ -- ...... -- . .. .. . 242, 593 

Huntingdon county mines, operators, and prod·uction in 1887. 

Collieries. Operators. 

Benedict ........... . Reed Brothers .......................... . 
Fisher .............. . Sweet & Brown . ........... . ............ . 

~~~!l~r:~~:: ~:::: ~ ~ E.F.Gould ............................. . 
E. P . .Jenkins & Co ..................... .. 

Ocean ............. .. William H. Sweet ....................... . 
Prospect .......... .. 
Robertsdale .•••..••. 

Robert Hare Po wei, Sons & Co ......... .. 
Rockhill Iron and Coal Company ......•. 

Total ..... : ............................................... .. 

91641\IIN-22 

Num
ber of 
mines. 

1 
1 
1 
1 
1 
2 
2 

9 

Production. I 
Short tons. 

15, 000 
7,000 
2, 000 

11,015 
30,000 
47,175 

153,289 

265,479 
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INDIANA COUNTY. 

(Coal produced in 1887, 207,597 short tons.) 

The production of this county is small in comparison with the amount 
of coal which it contains; the entire area of the county is underlaid by 
Coal Measures with the exception of nine spots, five of which are in the 
prominent gaps in the mountains and four over anticlinal axes. The 
want of proper transportation facilities and the fact that a large amount 
of the coal lands in the county can only be developed by shaft, have 
operated against this field. All the mining operations in the county are 
confined to the vicinity of Blairsville as noted in the following table: 

Indiana county mines, operators. and production in 1887. 

Collieries. Operators. 

Blairsville ........... Blairsville Coke Company, limited ...... . 
Foster............... Salts burgh Coal Company ............... . 
Smith ............... Robert Smith ........................... . 
Turner .............. J.M. Turner .....•...................... . 

Total ......................•..••••......................... 

JEFFERSON COUNTY. 

b~r of Production. Num- ! 

mmes. 

Short tons. 
16,000 

160, 800 
16,000 
14,797 

-------
4 207,597 

(Coal produced in 1887, 1,693,492 short tons.) 

There bas been a rapid development of the coal industry in Jefferson 
county during the past three years. The coal beds of the Lower Pro
ductive Measures are found in most parts of the county with the excep
tion of the extreme northwestern corner, adjoining Forest, and a small 
area adjoining Clearfield in the eastern part of the valley of the Clarion 
river. The coal bed at present most extensively minerl is the Lower 
Freeport ; this is the noted bed of the Reynoldsville basin. It bas a 
workable thickness in all parts of the county. This bed is the repre
sentative of the Moshannon bed of the Clearfield region. 

The three beds of the Kittanning group and the Clarion-Brookville 
bed are found in many parts of the county of workable thickness and 
contain good coal, although they are not generally desirable beds to 
mine, due to their lack of persistency both as to thickness and quality. 

There were more new coal lands opened up in Jefferson county dur
ing the year than in any other county in the State. This is due to the 
extension of the Bell's Gap railroad from its former terminus at Coal
port, in Clearfield county, to Punxsutawney, in Jefferson county, thus 
making direct eastern connections with the Pennsylvania railroad for 
Punxsutawney coal; and also to the fact of the close proximity of this 
county to the increasing demand for coal in the northern markets,. 
principally in western and central New York. The increased produc
tion for 1887 over 1886 was 65 per cent., and there was an increase of 
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15 cents in the average price which the coal commanded at the ~ines. 
The largest single establishment in the county is that of the Rochester 
and Pittsburgh Coal and Iron Company, which produced 946,584 tons, 
making this company the third largest coal producer in the bituminous 
fields of Pennsylvania. The different varieties of the Jefferson county 
coal are adapted to steam, gas, and coking purposes ; 25 per cent. of 
the entire production of the county was made into coke, the bulk of 
which was manufactured at the Walston mines in the vicinity of Punx
sutawney. The coal, which was used for steam and gas purposes, is 
shipped principally to New England, New York, and intermediate 
markets. 

Jefferson county ntines, operators, and production in 1887. 

Collieries. Operators. 

Adrian . . . . . . . . . . . . . . Rochester and Pittsburgh Coal and Iron 
Company. 

Beech tree . . . . . . . . . . . . ..... do . .. . .. . ........................... . 
Clarion .............. Northwestern Mining and Exchange 

Com pan~. 
Coal Glen ............ Jefferson Coal Company ..... . ....... . .. . 
Hamilton............ The Bell, Lewis and Yates Coal Mining 

Company. 

Num· I 
ber of Production. 
mines. 

2 

1 
6 

1 
1 

Shm·t tons. 
136,613 

225,836 
210,305 

123,778 
77,599 

Pleasant Valley . . . . . ..... do..... . . . . . . . . . . . . . . . . . . . .. . . . . . . . . . 1 4, 068 
Soldier Run ............... do............ . ...................... 2 205,296 
Sprague ................... do.................. . ................ 1 125,862 
Walston . ............ Rochester and Pittsburgh Coal and Iron 3 584,135 

Total .•••.•..•..•. ~-~~-P~~Y: ••.••.•••...••. . .•...••...•• -- \-18\1,693, <92 

LAWRENCE COUNTY. 

(Coal produced iu 1887, 125,361 short tons. 1 

The most northern workable coal areas along the western State line 
are in Lawrence county. In the southern part of the county, on the 
bill tops, occur the lowest strata of the Barren Coal Measures. The 
Upper Freeport coal bed, which is locally known as the "five and four 
foot" bed, is over 6 feet thick in several mines near the northern line of 
Little Beaver township. The Darlington or Kittanning bed varies from 
2 to 4 feet in thickness and produces a good coal at several mines in the 
Beaver valley. In the Slippery Rock valley this bed, however, is very 
sulphury. In Plain Grove township the same bed is block coal. 

The production of the county for 1887 was 23 per cent. greater than 
for 1886. There were only three establishments in this county, the 
Beaver mines, operated by the Beaver Coal and Coke Company, which 
produced 57,764 tons; the Clinton mines, operated by the Clinton Coal 
Company, produced 38,000 tons, and the Penn mine, operated by the 
Penn Coal Company, limited, which produced 29,597 tons, making an 
aggregate of 125,361 tons. There was an increase in the average price 
at which the coal was sold during the year over that of 1886, of11~ cents. 

The Lawrence county coal is used for steam and gas purposes, prin
cipally to supply the local ·trade. 
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McKEAN COUNTY. 

(Coal produced in 1887,9,214 short tons.) 

In this county occur only the lowest coal beds of the Lower Produc
tive Coal Measures. The Lower Kittanning coal bed occurs in some 
localities under very small areas, but is too thin and contains coal too 
impure to be commercially valuable. The Alton bed, which is included 
in the Pottsville conglomerate series, was mined for many years at the 
Alton and Buttsville mines, in Lafayette township, and the Clarion coal 
bed has been mined for a number of years to a greater or less extent 
at Claremont, by the Buffalo Coal Company. The only operator in the 
county during the year was this company, the total amount of coal 
shipped being only 8,761 tons, and the amount locally consumed 453 tons. 
The entire production was consumed on the Claremont branch of the 
Buffalo, New York and Philadelphia railroad. The maximum produc
tion of coal from the county was attained in 1881. The shipments 
since 1875 are shown in the following table: 

Shipments of coal from McKean county, Pennsylvania. 

Years. 

1875 ···--·· .•............... 
1876 . .••....•...•..•.....••. 
1877 ........•..••.......•... 
1878 ·········•·••· .. . . .•. . .. 
1879 . ····••··•······ ··•· · .. . 
J880 ...................... .. 
1881 ...... ····•· .......•.... 

Short tons. 

33,501 
81,830 
73,222 
72,098 
85,745 

100,046 
110,099 

Years. 

1882 ................... ···-·· 
1883 ....................... .. 
1884 ........................ . 
1885 ........................ . 
1886 ··-·-·· •••••• ··-··· ..... . 
1887 ........................ . 

Short tons. 

73,834 
84,899 
78,870 
44,312 

617 
8, 761 

The opening of the Bradford branch of the New Xork, Lake Erie and 
Western railroad across McKean county and the introduct,ion of nat
ural gas for fuel, and of the better coals from Elk, Jefferson, and 
Clearfield counties, have practically closed the McKean county mines. 

MERCER COUNTY. 

(Coal produced in 1887,539,721 short tons.) 

The production was practically -the same as during 1886. In this 
county extensive mining operations are carried on in the lowest coal 
beds of the Lower Productive series. 

The Brookville or Pardoe coal bed is mined in many places in Pine, 
Findley, Jackson, and Lake townships, where it ranges from 3-k to 4 feet 
thick. These coal beds occur immediately on top of the Homewood 
sandstone, underneath which lie the two Mercer coal beds. Farther 
down in the series occurs the Quakerstown coal, and still lower the 
Sharon block coal. All these beds produce coals which are highly 
prized by special consumers, the product being shipped to points as 
far north as Buffalo and as far west as Chicago. The coal from the 
Pardoe bed is especially adapted for steam purposes and locomotive 
use, while tile Sharon coal, which is identical with the Briar Hill 
coal of Ohio, is highly prize<l for domestic and furnace purposes. 
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The largest producing company is the Mercer Iron and Coal Company. 
The mines are located at Stoneboro. Their total production during 
the year was 93,189 tons. Most of the coal from this county goes to 
lake points, with the exception of the Sharon block coal, which is als(ll 
shipped to points in Ohio and west to Chicago. 

Me1·cer county 1nines, operatol's, and production in 1887. 

Collieries. . Operators. 
Num-
ber of Production. 
mines. 

Short tons. 
Bethel . . . • . . . . . . . . . . . Bethel Coal Company . .. .. .. .. .. . . . .. . .. . 1 16, 260 
Black Diamond . . .. . . Filer, Sutliffe & Co . . .. .. .. .. .. . .. .. . . . . . . 1 41, 104 
Carver............ . . Carver Coal Companv...... .. .. . .. . .. • . .. 1 50, 409 
Chestnut Ridge...... Westerman, Filer & Co................... 1 45, 088 
Hickory Slope .. .. .. . Hazzard, Wood & Co .. .. .. . .. .. .. .. .. .. . 1 47, 910 
Jackson .. .. .. . .. . .. . Jackson Coal Company . .. .. . .. . .. . .. .. .. 1 2, 000 
Lackawannock . .. .. . Pierce Coal Company, limited............ 2 23, 171 
New Virginia ........ Virginia Coal Company... . ...... . ....... 1 14,900 
Ormsby Shaft........ Ormsby Coal Company................... 1 33, 335 
OrmsbySlope ....... L.M.Ormsby&Co.,limited.............. 1 48,100 
Pardoe ..... .......... Mercer Coal Company.................... 1 55,000 
Pine Grove .......... Pine Grove Coal Company------......... 1 30,000 
Sharon .............. , Sharon Coal Company.................... 1 39, 255 
Stoneboro............ Mercer Iron and Coal Company.......... 3 93, 189 

------
Total .... ... . .. ...... ..... . . .. .. ... ...... .... .. . . . . .. .. .. . 17 53_9, 721 

SOMERSET COUNTY. 

(Coal produced in 1887, 416,240 short tons.) 

The northeastern end of the Cumberland semi-bituminous coal basin, 
the coal of which has so long been favorably known throughout the 
United States, and in fact beyond the capes, is located in this county, 
although what is generally designated as the Cumberland basin proper 
is located in the State of Maryland. All the coal beds in the Lower 
Productive, Barren, and the Upper Productive Measures have been 
opened and worked to a greater or less extent in this county; some of 
the poorer and more insignificant beds have been opened, however, by 
the farmers. 

The greatest bed of the county is the Pittsburgh; the thickness of 
that portion of the bed which is worked ranges from 5 to 9 feet. Next 
to the Pittsburgh bed, the Middle Kittaning coal bed is one which is 
principally mined. The Berlin mine is opened on the Price seam, which 
occurs in the Lower Barren Measures. The largest individual establish
ment in the county is that of the Fair View Coal Company, which oper
ates three mines. The aggregate production by this company for the 
year was 100,800 tons. A number of new mines have been opened in the 
Pittsburgh bed during the year, although none of them have assumed 
any considerable proportions. The increase of production for 1887 over 
1886 was 19i per cent., and the increase in the average price per ton at · 
the mouth of the mines was 14-2- cents. Most of the coal produced in 
Somerset county is shipped to Baltimore and other points along the 
Baltimore and Ohio railroad. 
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SornerBet county mineB, operatorB, and production in 1887. 

Collieries. Operators. 

Berlin .. . ............ B.D. Morgan & Co ..................... .. 
Casselman...... . . . . . Casselman Coal Company .•...•....•...•. 
Cochrane . . . . . . .. . . . . James Cochrane & Co .................. . 
Co-operative . ........ Co-operative Coal C()mpany ...... . ...... . 
C. &E. L......... . ... Cumberland and Elk Lick Coal Company. 
Cumberland . . . . . . . . . Cumberland Coal and Mining Company .. 
Fair View ..•....... . Fair View Coal Company ............... . 
Flog Hill ...•••..•....... . .. do ..................... . ............ . 
Grassy Run .•...•.... Grassy Run Coal Company ...••.......•. 
Hamilton ............ Hamilton & Cochrane ................... . 
Hocking ............ . Hocking Coal Company ................. . 
Keystone .. . . . .. . . .. . Keystone Coal Company ............... .. 
Statler...... . . . . . . . . . Emanuel Statler ........................ . 
Thomas .............. Benjamin Thomas ....................... . 
Tree Forest ...•••.... Buffalo Creek Coal Company ...••....... 
Tub Mill Run ....... Fair View Coal Company ............... . 

Total, .......................... --- · ... -- • -- ·-- · · · ·-- · · 

TIOGA COUNTY. 

~i~~f. Produenon. 

Short tons. 
1 6, 500 
1 39,200 
1 13,440 
1 14,560 
1 81,814 
1 67,000 
1 21,280 
1 32,480 
1 14,112 
1 25,760 
1 8, 038 
1 17,808 
1 13,440 
1 8, 561 
1 5, 207 
1 47,040 

16 416,240 

(Coal produced in 1887, 1,328,963 short tons.) 

The coal areas of this county are smaller in proportion to the amount 
of the coal production than any other county in the State. On account 
of the limited extent of these coal areas the amount of valuable coal 
contained in the county is rapidly diminishing. The" B" or Bloss burgh 
coal bed is the largest bed known in the county, and from this almost 
the entire production is mined. The aggregate production of the Tioga 
mines decreased 4 per cent. during 1887; the coal commanded, however, 
at the mines an average of 25 cents a ton more than during 1886. The 
coal from this county, known as the Blossburgh coal, is a favorite for 
blacksmithing. It is shipped principally to Canada and New York, but 
much of it is sent as far west as Chicago and other lake points. 

The production of the Blossburgh region since 1872 has been as fol
lows: 

________ £_e_a_rs_. ________ 
1 
__ sh_o_r_t_to_n_s._I!--------Y_e_a_rs_. ________ 

1 
__ s_h-~WU& I 

1872 .•.• •• • .• • .. ...... ...... 849, 262 1880 ... ---- ............ ---- .. 921,5551 
1873 ........................ 991,057 1881......................... 1,178,581 
1874 -----· ............ ·----- 796,388 1882 ............. ···-·· ...... 1,165, 604 
1875 ...... ................ .. 581, 782 1883 ....... ----- ··---· ... . .. 1, 217,870 
1876------------ •••••• .•.•.. 616,984 1884. ...... ...... ...... ...... 1, 018,342 
1877 ________________________ 602,245 1885 ......................... 1,074,581 I 
1878 ................... --- .. , 652, 597 , 1886 . . • . .. . .. .. . .. • .. .. .. . .. . 1, 388, 611 
1879 ... - ....... - -----. .. .. .. 87 4, 010 1887 . .. .. . .. .. .. .. .. .. .. .. .. . 1, 329, 239 

Tioga county mineB, operatorB, and production in 1887. 

Operators. 

I 
N!'. of 

1 

Production I m1nes. • 

----- ----------1-----
Collieries. 

Short tons. 
3 403,592 ' 
3 341,294 
2 97,320 
2 10,856 
3 475,901 

Antrim .......... . ... Fall Brook Coal Company ............... . 
Arnot .............. . Blossburgh Coal Company .............. . 
Fall Brook.... . . . . . . . Fall Brook Coal Company .......•........ 
Gaines •• - .. . .. . . . Gaines Coal Company .......... -.. - .... .. 
Morris Run...... . . . . Morris Run Coal Mining Company ... - .. . 

' ----------
111 1, 328, 963 
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VENANGO (J01JNTY. 

(Coal produced in 1887, 2,296 short tons.) 

In the hill tops in the .soutbern part of this county are included very 
small areas underlaid by the lower strata of the Lower Productive Coal 
Measures. These areas are confined principally to Irwin, Clinton, 
Scrubgrass, Dotters, and Potterfield townships. 

In the eastern part of Cranberry township, about 8 miles southeast of 
Oil Oity, are two small areas reported to be underlaid by the bottom of 
the Lower Productive Coal Measures. In all of these townships there 
have been enumerated twenty-six patches underlaid by coal strata. 
The amount of coal which has been mined in the county has been very 
small, and has been consumed principally for steam purposes at oil 
wells drilled in the immediate vicinity. There was but one operation in 
the county in 1887 which mined coal for shipment. This was the 
Maple Grove mine of Mr. S. P. McCalmont, which is working one of 
the Mercer coal beds. The coal is shipped for locomotive use. 

WASHINGTON COlJNTY. 

(Coal produced iu 1887, 1, 751,615 short tons.) 

This county, on account of the great amount of coal which it contains, 
is destined to be one of the greatest coal producing counties in the State. 
On account, however, of the fact that most of the workable coal beds in 
the county are situated below water level, and will have to be mined by 
shafts, no development has been made commensurate with the amount 
of coal which it contains. According to the estimates made by Dr. H. 
M. Chance, this county contains nearly as much coal as Fayette, which 
ranks first, containing more coal than any other county in the State. 
The Pittsburgh coal bed at the present time supplies nearly the entire 
product of the county, which is shipped principally to Chicago, Cleve
land, Columbus, and minor points in Illinois, Indiana, and Ohio. ..A •. 
large shipment is also made by boats, down the Monongahela, Ohio, 
and Mississippi rivers. The aggregate production of the county during 
1887 was 9 per cent. greater than 1886. The increase in the average 
price per ton at the mouth of the mines was only 2~ cents. The largest 
individual establishment in the county during the year was that of the 
Jumbo Coal and Coke Company, which produced 183,035 tons. 
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Washington county mines, operators, and production in 1887. 

Collieries. Operators. 

Alex. Hays . • • • . . . . . . W. S. B. Hays .•.•.•.•...•.......•••••..•. 
Acme. . . . . . . . • . . . . . . . Stockdale Coal Company ......•....•..... 
Allison's .•••......... Hon. Jonathan Allison .....•...•••...•••. 
American .•••.•...... Washington Coal Company ...•••.•...... 
Banner . . . . . . . . . . . . . . J. M. Risher .....•....•..........•.....••. 
Black Diamonu ...... W. H. Brown Sons ...•.•....••...•.....•.• 
Boon .........•••..... ~toner & Co .........•......•..•..•...••. 
Bowman .....•....... Eli Leonard ........•••.....•.•••••.••••• 
Brier Rill...... . . . . . . Patterson & Sauters ...............•.•.... 
Buffalo ...... . ....... Youghiogbeny Coal Company, limited •... 
Caledonia ............ Caledonia Coal Company .•••••.•••••.•... 
q~tspurg _....... .. . . . Louis Staib .................•..••••.•••.• 
Cmcmnat1 . . . . . . . . . . . Jordan S. N eel...... . . . . . . . . . • . . . . . • . • • .. 
Cliff.................. J. M. Risher . ..............•.•••••.....••• 
Clipper . . . . . . . . . . . . . . Allenport Coal Company ...•••........... 
Coal Bluff . . . . • . . . . • . Monongahela and Peters Crk.Gas Coal Co. 
Cook's . . . . . • . . . . . . . . . J. V. N . Cook ....•........•••...•••..••.•. 

~~ll~~e~:::::: :::::: ~~;:d'!~'l. ~~!1.~~-~~-~~:'.::::::::::::: :::: 
Floersheim ... . .... . Henry Floersheim ..••••...•••...•••....•• 
Garfield . . . . • • . . . . . . Jordan S. N eeL ... . .•......•.• . .......••.• 
Gastonville . . . . . • . . . . Pittsburgh and Chicago Gas Coal Co .••. 
Globe . .............. Globe Coal Company .•.•.....•••......•.. 
Greenfield .......... . JordanS.Neel. ......•••••.••.••.....••••• 
Hilldale . . . . . . . . . . . . . Hilldale Coal Company ..•..•.....•....••. 
Ivill .•...•.....•..... James Jones ...... .....•....••.••••...... 
Jumbo .....•........ . Jumbo Coal and Coke Company ..•.....•• 
Knob ...•.•.......... Knob Coal Company ..••.• .....•..•...... 
Midway . . . . . . . . . . . . .Midway Block Coal Company ....••.••••• 
Robbins ............ . Robbins Block Coal Company ...•••..•••• 
Venetia. . . . . . • • • . . . . . D. M. Anderson .....•..••.•.•..••.•••••.. 
Woods Run .. . .. . . .. W. A. Stone & Co ..•.••...•••.•••••.••••• 

Total .•••••.•••••...•.....•••........•..•..••..•..•••••.•••. 

WESTMORELAND COUNTY. 

~~e~~ Production. 

Short tona. 
1 26,256 
1 52,545 
1 48,000 
1 41,208 
2 92,100 
1 50,000 
1 33,000 
1 5, 000 
1 100,524 
1 90,000 
3 157,000 
1 48,506 
1 37,000 
1 57,300 
1 25,000 
1 87,898 
1 7, 000 
1 46,000 
1 50,000 
2 54,571 
1 26,000 
1 38,000 
1 60,000 
1 20,000 
1 40,000 
1 75,889 
1 183,035 
1 43,114 
2 17,242 
1 61,000 
1 38,427 
1 50,000 

37 l, 751, 615 

(Coal produced iu 1887, 6,074,486 short tons.) 

This county produces more coal than any one county in the State 
The production for 1887 was 11 per cent. greater than for 1886. The 
increase in the average price per ton at the mouth of the mines was 5~ 
cents. The proportion of the large producing mines of this county is 
also in excess of any other county. Allegheny in 1887 had twenty more 
producing mines than Westmoreland, and yet produced one million tons _ 
of coal less. The principal bed which is mined is the Pittsburgh. The 
characteristics of this bed within this county which make it a most 
desirable bed to mine are its great thickness, the small amount of ash, 
and the high amount of carbon contained, which makes the coal one 
especially adapted for manufacturing a high grade of illuminating gas 
and coke. 

What is frequently designated by the coal trade as the Westmoreland 
region comprises that portion of the county from which the gas co·als 
are principally shipped. The shipments over the Pennsylvania railroad 
from this region for the past fourteen years are shown in the following 
tabfe: 
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Shipments of Westmoreland county coal ovm· the Pennsylvania railroad. 

Years. 

1874 .•••••.••...........•.•. 
1875 .•••••••••••...••...•... 
1876 .••.• . ·••··••••· .•.•.... 
1877 ....................... . 
1878 .•••••.•••••••••••.••... 
1879 .••. ·•·•••••• ..•...•... 
1880 .•••••.••.••••••.•••••.. 

Short tons. 

952,971 
796,968 
906,139 
786,039 
692,586 
816,302 
943,177 

Years. 

1881 ..••••..••..••....••..... 
1882 ...••.• ··••·· ..•..••..... 
1883. ·••••• •••·•••· ..•...•... 
1884 ....•.••••..••.•...•..•.. 
1885. ·--········· .•••••...... 
1886 ....• ·•··•· .••••••••••... 
1887 ..•••.• ······••••••······ 

Short tons. 

982, 293 
1, 278, 121 
1, 399, 702 
1, 320,186 
1, 293,813 
1, 305,732 
1, 636,974 
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The largest individual operator in the county is the Westmoreland 
Coal Company, which operated during the year three mines, producing 
in the aggregate 725,793 tons. Fifty per ce:1t. of the entire product of 
the county was manufactured into coke, and only 142,665 tons were 
consumed at the mines for raising steam for the operation of the mine 
machinery; this latter fact of itself is an indication of the small cost 
at which this coal can be mined. It may be added here that coal mining 
is generally more skillfully conducted in Westmoreland county than, 
possibly, in any other group of bituminous coal mines in the United 
States. · 

Weatmm·eland county mines, operators, and production in 1887. 

Collieries. 

Alexandria ......... . 
Alice . . . . .......... . 
Amieville ........... . 
Bagdad .........•••.. 
Buckeye ........•.... 
Bessemer .......... .. 
Central .....•........ 
Columbia ........... . 
Derry ............... . 
Dilworth ...........•. 
Donelly & Dellinger. 
Emma .............. . 
Enterprise ....••..... 
Eureka. ............. . 
Fairbank .....•...... 
Gilmore ............ . 
Greens burgh ........ . 
Hazlett ...•••.••••... 
Hecla ............... . 
Hempfl.eld .......... . 
Isabella . ...•.....•... 
Larimer ............ . 
Latrobe ............. . 
Leech burgh ......••.• 
Loyalhanna .....•.... 
Lockport .......... .. 
Mammoth ......... .. 
Manor ............. . 

Operators. 

Alexandria Coal Company .............. . 
J. M. Schoonmaker Coke Company ...... . 
N.J. Bigley ..................... . ...... . . 

!~~~c~~~~nc_~~?.~~~::::::::::::::::: :: 
McClure & Co . ......................... . 
Central Connellsville Coke Company ... . 
J. T. Jones ............ ....... . .......... . 
Derry Coal and Coke Company ..•........ 
Sellers & Dillworth .................... .. 
McClure & Co .......................... .. 
Maria F. Overholt ...................... .. 
McClure & Co ...... ..................... . 
Stoner & Co., limited ...........••........ 
Salts burgh Coal Company ..••••.•.••..... 
Altmeyer & Molsberger ...........•..... 
Greens burgh Coal Company ....••......•. 
McClure & Co ........................... . 
Hecla Coke Company ................... . 
Hempfl.eld Coal Company ..•••....•••.... 
Isabella Furnace Company.... • ........ . 
Westmoreland Coal Company ....••...... 
Latrobe Coal.and Coke Company .... . ... . 
Leech burgh Coal and Coke Company ...•. 
Loyalhanna Coal and Coke Company ..•.. 
Bolivar Coal and Coke Company ........ . 
J. W. Moore .................. .......... .. 
New York and Westmoreland Gas Coal 

and Coke Company. 
Manor Valley ........ Manor Gas Coal Company ............... . 
Mayfield.. . .. . . . . .. .. McClure & Ca .......................... . 
Millwood shaft ...... Millwood Coal Company ................ . 

M
Mo

0
nreawst

0
e
0
r.y _· ................... · H. C. Frick Coke Comp'any ........••.... 
u Southwest Coal and Coke Company ..... . 

~~~1i!~-~~.:::::::::: ~~~~~:a:·d~·-~~~::::::::::~:::::::::: 
Mutual . • • . • • . . . . . . . Mutual Mining and M:tnufacturing Com-~ 

pany. 
Ohio and Pennsyl- Ohi.o and Pennsylvania Coal Company ... 

vania. I 
Ocean No. L......... The Youghiogheny River Coal Company. 

'+-< 
0 

~ai 
,.0~ Production. 
S·"' ::dl z 

Short tons. 
3 138,483 
1 125, 000 
1 55, 500 
3 21,506 
2 101, 727 
2 141, 700 
1 70,000 
1 33,000 
1 2,000 
1 12,400 
2 103,818 
1 16, 786 
1 27,859 
1 40,000 
1 150,000 
1 28,500 
1 115, 12! 
2 142,500 
1 155,652 
1 156,356 
1 156,000 
1 240,148 
1 135,165 
4 84,367 
1 82,316 
1 1, 000 
2 226,920 
2 19,000 

1 90,031 
1 32,310 
1 59,614 
1 135,000 
2 300, 160 
1 85,000 
1 43,052 

~I 
91,116 

5, 000 

125,229 
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Weshnoreland county mines, operators, and production in 1887-Continued. 

Collieries. 

Penn. gas ........... . 
Pittsburgh and Kis-

kiminitas. 
Port Royal ........ .. 
Republic ........... . 
Ridge View ......... . 
Rostraver ...... _ ... .. 
Shaner ............. . 
Smithton .......... .. 
South Side ........ . ·-
Southwest, 2, 3, and 4 
Standard .......... ·-
Saint Clair ....... __ .. 
Union ............. .. 
United .....••........ 
West Overton ... _ .. . 
West Newton . _ .... . 
Westmoreland shaft. 
Youghiogheny slope 
YoughioghenyValley 

Operators. 

Penn Gas Coal Company ................ . 
Pittsburgh and Kiskirninitas Coal and 

Coke Company. 
Port Royal Coal and Coke Company .... . 
Republic Coal Company ... _ ............. . 
D. C. George & Co ....................... . 
Willi.am Schrader ...................... .. 
Shaner Gas-Coal Company, limited ...... . 
Waverly Coal an<l Coke Company ..•..... 
Westmoreland Coal Company .......•.... 
Southwest Coal and Coke Company ...... 
H. C. Frick Coke Company ......•••...••. 
Saint Clair Coal and Coke Company ..... . 
McClure & Co ...... ·--··· .............. .. 
United Coal and Coke Company ........ .. 
A. C. Overholt & Co ............... _ ..... . 
West Newton Coal Company ............ . 
Westmoreland Coal Company .... .. _ .. __ . 
Youghiogheny Slope Gas Coal Company. 
Youghiogheny and Ashtabula Coal and 

Coke Company. 

~ 
~ai 

-s.s Production. 
cS 
~ 

Short tonB. 
4 557,227 
1 28,269 

3 67,297 
] 34,000 
1 40,000 
1 25,000 
2 72,000 
2 89,700 
1 211,462 
3 122,346 
2 390,000 
1 80,000 
1 34,212 
1 177,333 
1 54, 940 
2 128, 252 
1 274, 1&3 
1 42,426 
1 96, 500 

---- ----
Total ...................................................... . 85 6, 074,486 

Comparative statisticH of thM Pennsylrania bituntinous mines for 1886 and 1887. 

Number of Production. 
Average price 

mines. per ton at 
mines. 

Counties. 
~ ~ g 
~ Ill 

1886. 1887. 
as <I) 1886. 1887. Increase. Decrease. 1886. 1887. 

~ 
<I) 

~ 
<I) ... 0 ... 

0 <I) 0 

~ A ~ 
------ ---- - ----------

Short Short Short Short 
tonB. tons. tons. tons. 

Allegheny ...••. 85 93 8 ..... 4, 202,086 4, 680,924 478,838 . 925 1. 03 .105 
Armstrong ..•.. 7 8 1 210,856 235,221 24,365 • 68 . 74 .06 
Beaver ........ . 6 5 1 20R, 820 197,863 · · ias: oso· 10, 957 .98 1.12 .14 
Bedford ........ 5 8 3 173,372 311, 45!.1 .................. . 685 .85 .165 
Blair ........... 11 9 2 305,695 287,367 18,328 0 755 0 76 0 005 
Bradford ....... 6 3 3 206,998 167,416 39,582 1.17 1. 24 .07 
Butler ..•....... 8 10 2 ...... 162,306 161,764 542 . 830 .so 
Cambr-ia .....••. 28 33 6 ...... 1,222, 028 1, 421, 980 199,952 ...... 2oo· .645 .81 .165 
Cameron .••.•.. 1 1 3,200 3, 000 1. 25 
Centre ......... 9 13 4 313,383 508,255 194,872 0 632 . 90 .268 
Clarion ..•..•••. 14 13 429,544 593,758 164,214 0 675 0 73 . 055 
Clearfield ...... 61 94 33 3, 753,986 5, 180,311 1, 426,325 .655 .85 .195 
Elk ............ 6 23 17 526,036 61)9, 757 83,721 . 78 • 91 .13 
Fayette ........ 61 78 17 4,494,613 4,540,322 45,709 .69 . 75 • 06 
Greene ......... 2 1 1 5,600 3, 002 2, 598 • 92 .92 .00 
Huntingdon ... 8 9 1 ...... 313, 581 265,479 48,102 0 655 0 80 .145 
Indiana ........ 3 4 1 ....... 103, 615 207,597 103,982 .89 .95 . 06 
Jefferson ....... 10 18 8 1, 023,186 1, 693,492 670,326 .68 0 83 .15 
r.awrence ...... 4 3 1 101,154 125,361 24,207 . 915 1. 03 .115 
McKean .••.... 1 2 617 9, 214 8,597 ................... .90 
Mercer ......... 17 17 537,712 539,721 2, 009 1. 23 1. 02 ..... 
Somerset .••.... 14 16 2 ....... 349,926 416,240 66,314 .56 • 706 .146 
Tioga. .......... 7 13 6 ··-· 1, 384,800 1, 328,963 55,837 1. 00 1. 25 • 25 
Venango ....... 1 1 2,500 2, 296 204 • 70 1. 00 .30 
Washington .••. 35 37 2 ..... 1, 612,407 1, 751,615 139,208 ............... .885 .91 . 025 
Westmoreland . 66 84 18 ...... 5,446, 480 6, 074,486 ................. ............... . 88 .935 .055 
Unreported 

mines, esti-
mated ..•...........••.......•.. ................... 200,000 ............... ............... ......... . ....... . ......... 

-----·--------------------------
Totals a.nd 

averages. 476 5961120 . ..... 27, 094, 481 131, 516, 856 4, 398,725 176, 350 .so .90 .10 

• 
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This table has been compiled from statistics-received from individual 
operators, or where a number of mines are controlled by one operating 
company, from those received from the superintendents of the individ
ual mines or groups of mines. The facts contained in the individual 
reports were not homogeneous throughout the whole series, due to the 
imperfect mine records kept by many companies, so that a number of 
apparent inconsistencies exist in the table, although it is believed that 
the total production of coal from each mine and that compiled for each 
county is as complete as can be made except by a personal canvass of' 
the mines. 

In the column of local consumption there is no tonnage assigned to 
Blair, Cameron, Centre, Indiana, and Venango counties. This does not 
indicate that the local tonnage reported does not cover the local con
sumption, but that no division has been made of the amount of coal 
locally consumed and that shipped to distant points. The total pro
duction of each county, therefore, in every case is believed to include 
the amount locally consumed; other inconsistencies might be mentioned. 

In the reports received from coal operators whose mines are large 
enough to be examined by the State inspectors a large amount of in
formation was obtained relative to smaller mines, which are worked by 
their owners during a portion of the year for the supply of their own 
mills and manufacturing establishments or the domestic market im
mediately around the mines. It was impossible to obtain the exact 
amount of coal produced by these mines in each county, but it is safe 
to estimate that for the entire bituminous region of the State it amounted 
during the year to at least 200,000 tons, which has been classified in the 
above table as 196,000 tons for shipment, or that used outside and in
dependently of the amount of coal required for steam or ventilating 
purposes at the mines, and 4,000 tons for the latter purposes. 

The total shipment of the State (30,866,()02 short tons) reported in the 
summary for the States, includes both the amount noted as shipped in 
the above table and that reported as manufactured into coke. 

The average value per ton of the total productiJ>n was a fraction less 
than DO cents per ton, making the total value at the mines of all the 
coal produced (31,516,856 short tons) $28,339,455. The average value 
per ton at the mines of coal shipped and coked was a little over 90 cents 
per ton, making the aggregate value of the coal classified as shipped 
(30,866,602 short tons), as reported in the summary table for the States, 
$27,806,941. A comparison of the statistics for 1886 with 1887 is shown 
in the following table: 



348 MINERAL RESOURCES. 

Statistics oj-the Pennsylvania bituminous ·rninesfor 1887. 
- ' 

d ri; .... .... s 
""' 

a;) a) ~.-d ~ p.• a;) ·s "' s~ 
a;) 

p. ,Pep 
0 -~ s ::l .. 

~~ ~~ ..... Ship- Local con- Total pro- 'rotal ~~ Counties. 0 Coked. ~s value at h ~0 

""' 
ment. sumption. duction. a:l;.;> 

mines. <Poo ""'0 a;,;.;> a;) bt<IS ~ ... a;).-< 
,.Q ,.Q ~§ "~= ,.QP. 

~ ~ s ~'!;l s 
>.1 ~-- p. '+< ~ 

izi ~ <lj <ljO izi 
- ----------------- - --

Short tons Short tons Short tons Short tons 
Allegheny •.•.. 69 93 4, 4 72, 924 125,000 83,000 4, 680, 924 $1.03 $4,821,352 201 10, 000 
Armstrong ..•. 6 8 184, 100 14,764 36, 357 23fi, 221 . 74 174,064 215 416 
Beaver .••..... 5 5 1ll9, 846 8, 017 ................... 197,863 1.12 221,607 223 513 
Bedford ....... 6 8 235,182 4, 000 72,270 311, 452 0 85 264,734 2R5 530 
Blair .......... 6 9 78,796 ............... . 208,571 287,367 0 76 281,398 255 610 
Bradford ...... 2 3 162,419 4, 997 ................. 167,416 1. 24 207,023 248 381 
Butler ......... 9 10 147,622 1, \!37 12, 905 161, 764 .80 129, 411 156 412 
Cambria ..•.... 28 33 971, 969 170,621 279, 390 1, 421,980 . 81 1, 151, 803 230 2, 500 
Cameron ...... 1 1 3, 000 . ................ ... 3, 000 1. 25 '· '"1·--Centre ........ 8 13 362,527 ··-·----- 145, 728 508,755 0 90 457,429 240 950 
Clarion 0 •• 00 ••. 11 13 537,401 10,000 46, 357 593, 758 .73 433,443 175 1,144 

I 
Clearfield . ..... 44 94 4, 998, 735 15, 387 166, 189 5, 180, 311 . 845 4, 378, 782 204 8, 039 
Elkl--·········· 4 23 596,492 2, 000 11,265 609,757 .91 554,879 245 1,545 
Fayette ..... 0 •• 46 78 320, 147 32, 883 4, 187,292 4, 540,322 0 75 3, 405,241 210 7,600 
Greene . 0 •••••• 1 1 .......... 3, 002 .............. 3, 002 .92 2, 762 270 10 
Huntingdon. 00 7 9 112,296 1, 300 151,883 265,479 .80 212,383 182 538 
Indiana ........ 4 4 191, 597 ................ 16.000 207, 597 . 95 197, 217 301 190 
Jefferson ...•.. 4 18 1, 263, 515 11,977 418, 000 1, 693, 492 . 83 1, 405, 598 250 5,160 
Lawrence ...... 3 3 124, 761 600 . .................. 125,361 1. 028 128,871 205 256 
McKean ....... 1 2 8, 761 453 ............... 9, 214 .. ......... 9, 214 ...... 10 
Mercer .••..•.. 14 17 513, 110 26,611 ................ 539,721 1. 02 550,515 202 1, 240 
Somerset ...... 14 16 363,643 14,442 38, 155 416,240 • 706 293,865 250 528 
Tioga ....••.... 4 13 1, 044,995 12,968 271, 000 1, 328,963 1. 25 1, 661,204 238 2, 652 
Venango ...•.•. 1 1 2, 296 ................... ................. 2, 296 1. 00 2, 296 160 8 
Washington ... 28 37 1, 698, 275 43,340 10, 000 1, 751, 615 0 91 1, 593, 970 189 3, 900 
Westmoreland. 

481 
84 2, 930,197 142,655 3, 001,634 1 6, 074, 486 0 935 5, 679,644 238 10,000 

Unreported 
mines, esti-
mated .••...•. 0000 10000 196, 000 4, 000 ................ 200,000 .90 180, 000 . .. ........ 

Total .... 3741 596 21,710,606 650, 254 9, 155,996 31,516,856 . • 90 28,339,455 222 59,132 

BOUNDARIES OF INSPECTION DISTRICTS. 

The bituminous regions of the State are divided into ejght mine in
spection districts, as follows: 

First district.-Greene county, Washington county, that part of 
Westmoreland county west of the Youghiogheny river, and that part 
of Fayette county which lies along the Monongahela river. 

Second district.-That part of A1legheny county east of the Allegheny, 
Monongahela, and Youghiogheny rivers; Westmoreland county, except 
the mines along the West Pennsylvania railroad, and those mines along 
the main line of the Pennsylvania railroad west of Brinton station. 

'flhird district.-That part of Beaver county north of the Ohio river; 
Lawrence county; Butler county; Armstrong county; the mines in 
Westmoreland county which lie along the West Pennsylvania railroad; 

· Mercer county; Venango county, and Clarion county. 
Fourth district.-Bradford, SuJlivan, Tioga, Lycoming, Clinton, Mc

Kean, Cameron, Elk, and Jefferson counties, and that part of Clearfield 
county along the Allegheny Valley railroad. 

Fifth district -Somerset and Fayette counties, except mines aiong 
the Monongahela river. 

·Sixth district.-Huntingdon, Bedford, Blair, Cambria, and Indiana 
co~nties, Clearfield along the Bell's Gap railroad to Irvona, and West-
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moreland county along the main line of the Pennsylvania railroad 
east of Brinton station. 

Seventh district.-.Allegheny county west of the Allegheny, Monon
gahela, and Youghiogheny rivers. 

Eighth district.-Centre and Clearfield counties, except the parts along 
the Allegheny Valley railroad and along the Bell's Gap railroad to 
Irvona. 

The following table gives a summary of the mine inspectors' statistics 
for the year 1887 : 

Inspectors' returns by districts in Pennsylvaniafm·1887. 

I 
'd 'd 'd' .-c- ~ ~~ .... Q;l Q;l Q;lo Q;l~ oi=l 0 

~~ .... .. ~ .s~ al~ ,;sQ;> 
] 0 '§] Q)j:l Q)~ 

;8 'al=l 'aa5 s~ 0~ 00 

1'1''"' ~] ~~ ~g~ ......... +'0 

Districts. Q;ls 8~~ 
rno oo<il .s ~~~ ooQ;>O ooQ)-< rr;,Q;l rn+' 

~~§l ~<;! ~~ 
rn §-!3 .. ::l ;; ~·z o ...... ,ga Q;l oo rnQ;>'t:l -= ftlj:l !tl P.+' a-~ i I-< l=l 0· .... .. oo ~·r-1 Q;l o+"o 0+'"' s~ 

P1 P1 E-t E-t ~ ~g 
---------------

First .......•.•...•.••..•••.••. 72 4, 782 436 487,966 71,409 869 127 
Second ..••••.•••••..•....••... 70 7, 058 2,686 217,437 118,172 389 212 
Third ..••••••••••• . •.•...••••. 54 3, 865 613 . .......... 112,565 . ............ 236 
Fourth ...•.. ................. 68 6,441 1, 069 321,069 143, 927 577 259 
Fifth .......... ·•···•·•••·•·•·• 76 4, 5"9 3, 313 570,457 134,225 988 232 
Sixth ..••••...••............... 81 4, 887 1, l!H 477,340 278,448 868 506 
Seventh ...••.•.•••••..••••.•.. 

80 I .. 320 '"I'"· 223 

95,732 832 213 
.Eighth························ 96 7' 147 633 344, 929 10,452 556 236 

------------
Totals and averages ..... 597 47,089 10,779 256,153 83,723 689 225 

Total production, local consumption, and shipment of coal frorn the inspecto1·s' districts 
fm·1887. 

I 
I Local 

Inspectors. 
consumption Total pro-Districts. Shipment. including duction. amount 

coked. 

Henry Louttit (a) .•....•. 
Lon.g tons. Long tons. Long tons. 

First ....•......• 2, 089,879 (b) 837,920 2, 927,799 
Second •..••.•.... William Jenkins ......•. 2, 804,854 2, 631,069 5,435, 923 
Third ....••....•. Thomas K. Adams ....... 2, 024,119 114,619 2,138, 738 
Fourth ...•.•.... Roger Hampson ...•..... 3, 684,663 489,246 4,173,909 
Fifth ...•••.••••• J. T. Davis .......•.•.••. 406, 001 4, 157,656 4, 563,657 
Sixth ...•••...... J. T.Evans ...•••..•..••. 2, 114,843 1, 226,538 3, 341,381 
Seventh ..••.•••. James Blick (a) .•••.•.... 3, 906,452 210, 000 4, 116,452 
Eighth .•••••.••. John M. Watt ....•.•.... 4, 678,815 150,202 4, 829,017 

-------------
I 21,707,606 9, 809,250 I 31,516,856 

-
a No returns received from inspectors; these figures are compiled from returns from the individual 

operators in these districts made directly to the survey. 
b Includes surplus on hand at end of year. 

The Pennsylvania Railroad Company is the largest single carrier of 
bituminous coal in the State, the tonnage of coal (bituminous and 
anthracite) and coke originating on the main line and branches of this 
road between Harrisburg and Pittsburgh is shown in the followiug 
table: 
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Pennsylvania railroad shipments of coal and coke. 

1885. 

Districts. 
Coal. Coke. 

Originatin£: on the Pennsylvania Railroad division: Short tons. Short tons. 
Snow Shoe, semi-bituminous........................... 148,500 25,643 
Karthaus ............ :................................. 120,969 .••......... 
Tyrone and Clearfield.................................. 2, 873,876 ...... . ... . 
Gallitzin and Mountain................................ 550, 244 193, 091 
West Pennsylvania................... .• .. .•.... ..•.•. 219, 750 6•, 901 
Southwest Pennsylvania ......•....•••.••.••..... •..... 102, 689 1, 999, 923 
Westmoreland region.................................. 1, 293,813 252,397 

Mtts0btfr~~~~~ecf~~~-~ ~::::::::·:::::::: :::::::::::::::: ~~~; ~~~ ..... ~~~: :~~ 
North and West branch................................ 1, 294,334 .••..••..... 
Sunbury, Hazleton, and Wilkes-barre.................. 321,192 .•.......... 
Other localities . . . . . . . . . . . . . . . . . . • . . . • . . • . . . . . • • • • . . . . . . . • . . . . . . . . . . . . .......... . 

Originating off the Pennsylvania Railroad division: 
Anthracite ......••••..••.........•..................•.. 
Bituminous .••..••.......•••.....••...•.•......•....... 

3, 087, 831 . - •.• - •..... 
1, 062, 193 57, 652 

Total .••..•....•......•....•.••.•.•.............. 

Originatin~ on the Pennsylvania Railroad division: 
Snow Shqe, semi-bituminous ...•.••••.•..•••.......••.. 
Karthaus .......................•••...••...•........... 
Tyrone and Clearfield ..•.......•...........•..••••..... 
Gallitzin and Mountain ...............••...•..•.•...... 
West Pennsylvania .............•••.•.••...•........... 
Southwest Pennsylvania ..••.....•.•..•.•••.••...•..... 
Westmoreland re~ion .............•.•....•..••......•.. 

~tts0:f:th~~~f!!0~- :: ~ ~:: ::::::::::::::::::::::::::::: 
North ana West branch ....................••......... 
Sunbury, Hazleton, and Wilkes Barre ...•.•........•.. 
Other localities ........••................•.......••.•.. 

11,579,596 

1886. 

113,967 
154,086 

2, 273,147 
672,564 
318,493 
158, 185 

1, 305,733 
414,611 
278,671 

1, 388,340 
359,384 

9,451 
Originating off the Pennsylvania Railroad division: 

Anthracite ..•...••.... : . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 2, 965, 124 
Bituminous . . . . . . . . . . . . . . . . . . . . • • • . . . • . . . • . . . . . . . . • . . . . 1, 327, 740 

Total .....•.••.••........••..•............•...... ---n:-739, 4961 

1887. 

2, 702,313 

29,036 

2~ 
201,868 
110,168 

2, 715,895 
339,965 
157,061 

628 

70,466 

3, 620,111 

Odginating on the Pennsylvania Railroad division: 
Snow Shoe, semi-bituminous........................... 165,091 59, 325 
Karthaus . . • . • • • • • • . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 196, 289 •.••••.•.... 
Tyrone and Clearfield.................................. 3, 256,328 1, 763 
Gallitzin and Mountain................................ 793,550 260, 118 
West Pennsylvania.................................... 312, 928 110, 538 
Sounthwest Pennsylvania............................. 118,690 2, 819,856 
Westmoreland re~10n...... ...... .......•.... ...... .•.. 1, 636,974 385,542 

~~r::;r~~~~~;~~~-::::::::::::::::::::::::::::::::::: ~N: ~~~ 12s, s~: 
North and West branch................................ 1, 374,454 ..•.•.••.... 
Sunbury, Hazelton, and Wilkes Barre................. 341,729 .....••....• 
Other localities . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . • . . . . . 120, 207 .•••••.•.•.. 

Originating off the Pennsylvania Railroad division: 
Anthracite ...••••..•.•..•••.......................••••..•.....•............•••••• 
Bituminous ...............•..................................•........•.......... 

Total .••••...•...•.........•....•.•..•...•....•................ , ..........•• 
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RHODE ISLAND. (a.) 

Total producpion in 1887, 6,000 short tons; spot value, $16,250. 
The New England basin has been estimated to contain 500 square 

miles of coal-producing territory. The original coal beds in this basin 
have been metamorphosed into graphite and graphitic coal, of which a 
considerable quantity has been mined at various times in the past. The 
area includes eastern Rhode Island and the counties of Bristol and 
Plymouth, Massachusetts. The graphitic character of the coal has re
sulted from the metamorphic action which the beds and their associated 
strata have undergone ; this action has expelled all the volatile matter 
originally contained in the coal, and the bulk of the carbon has been 
converted into graphite. The product mined from the beds requires a 
considerable degree of heat for combustion, and can only be used in 
connection with other combustible material or under intense draught 
or blast. Prof. N. S. Shaler, of Cambridge, Massachusetts, who has 
recently examined the coal fields about Narragansett bay, says: "This 
field contains a large and essentially unexplored coal basin, which gives 
promises of great value. I have found that this basin contains several 
coal beds of workable thickness underlying a large area. The coal is 
exceedingly anthracitic, but has a heat-giving power of 80 per cent. of 
the best Pennsylvania anthracite. The beds lie in strata much dislo
cated, and they are in part rendered useless by the crumbling and crack
ing which have accompanied the foldings to which they have been sub
jected; still there are large areas where the beds lie in altitudes which 
will render mining not difficult. The field has peculiar ad vantages for 
making water gas, and smelting iron and copper, as the coal will not fill 
up a furnace to the extent of other anthracites, and will remain a long 
time in combustion. The percentage of sulphur is slight and the pro
portion of ash is not great,er than that of several coals extensively used 
in this country. This is the only coal field on the United States .Atlantic 
coast which is actually on tidewater. Nearly the whole basin is cov
ered by a thick coating of rearranged glacial drift, which often makes 
it impossible to get any knowledge of the geology of the bed rock. 
There are no exposures of the underlying strata." 

The statistics of the production of coal in Rhode Island for 1887 were 
furnished by the governor of the State, having been obtained through 
the Bureau of Labor Statistics. The most important mine that is being 
worked at the present time is the Cranston mine, operaLed by the Oar
bon Iron Company, of New York. This mine is about 22- miles from 
Narragansett Pier, on Sockanosset hill, in Kingston township; it is 
opened by two shafts, each 75 feet deep; the bed varies in thickness 
from 10 to 35 feet, but averages about 28 feet. It consists of graphitic 
coal and has a black slate roof; the dip is 150 in a southeast direction. 

G The product of the Rhode Island mines does not enter into competition with coals 
for fuel purposes; on accouut of its peculiar graphitic character it has a special use 
of its own, and is generally classed by the trade as graphite. 
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The production of this mine in 1887 was 5,500 tons, of which 3,000 tons 
were shipped to the steel works of the Carbon Iron Company, in Pitts
burgh, leaving a surplus of 2,500 tons on hand at the end of 188'/. The 
coal is used in the reduction of high-grade iron ores to a metallic sponge, 
for the direct manufacture of steel. For this purpose the Carbon Iron 
Company mixes 30 per cent. of graphite with the pulverized ore. About 
twenty men are employed on an average at this mine, wages being about 
$1.60 per day. 

The Blackstone Coal Mining Company is operating a mine on Cumber
land hill, in the northeastern corner of the State. During 1887 this mine 
produced 500 tons, all of which was shipped for molders' use in making 
furnace and stove facings. The product of the mine, which is known as 
graphite, is shipped in the pulverized sta~e, being ground at the mines 
before shipment. The present workings are about 200 feet from the 
surface, though the mine extends to a depth of 500 feet. The value ot 
this product when prepared for shipment is about $5 per ton at the 
mine. The Portsmouth mine of anthracite coal was probably the first 
mine worked in this region. The graphitic coal was discovered in 1809, 
and was worked on a small scale until1840. For forty years subsequent 
to 1840 two mines were working this coal bed quite extensively, the 
production previous to 1870 being about 16,000 tons per year. It has 
been estimated that there is in this deposit 38,000,000 tons of coal, 
analyzing at its best 90 per cent. of carbon, but containing very little 
sulphur. This deposit has remained unworked for the past six years. 
There has lately been considerable discussion as to whether this coal 
and graphite in the New }Tingland basin could be profitably mined for -
the manufacture of fuel gas, and for use in the blast furnace for iron 
making. Associated with the coal and graphite are extensive deposits 
of iron ore, limestone, and fire clay. The Rhode Island iron ores are of 
rather a low grade, but they can be cheaply mined and are very low in 

, phosphorous and sulphur. lt has been proposed to use these ores in 
connection with rich foreign ores for the manufacture of a high-grade 
Bessemer steel. 

TENNESSEE. 

Total production in 1887, 1,900,000 short tons; spot value, $2,470,000. 
The coal field of Tennessee is part of the Appalachian coal field. The 

workable coal area is confined to what is known as the Cumberland 
table land, an elevated and sharply outlined plateau which is a prolon
gation of the sot1thern end of the Kentucky field. Its ar~a is about 
1,500 square miles, and it is embraced within the following counties : 
Scott, Morgan, Cumberland, Fentress, Van Buren, Grundy, Bledsoe, 
Sequatchie, Marion, Overton, Putnam, White, Warren, Franklin, Clai
borne, Campbell, Anderson, Rhea, and Hamilton. At its northern 
boundary the coal :field is 71 miles broad, and at its southern boundary 
fiO miles. 
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For convenience of description the Coal Measures have been divided 
into the Upper aml Lower series. The Upper series has an average 
tbickness, in the Sequatchie section, of about 200 feet, and the lower 
series about 225 feet. The Upper series is capped by a conglomerate 50 
feet thick, and tue Lower senes rests on top of the mountain limestone. 
The two series are separated by a conglomerate 70 feet thick. In the 
upper series are included what have been known locally as coal beds 
A, B, and 0, and in the lower series coal bells D, E, F, and G. 

Previous to 1887 the statistics for the State were collected by the State 
mine inspector. In 1887 no special appropriation was made by the 
State for carrying on this work of collecting statistics, and hence they 
had to be collected directly from the several operating companies in 
the State by the Survey. Detailed returns were not received from 
all of the mines in the State, and hence the exact production for 
1887 can not be given. Mines are being operated in Tennessee in 
the following counties: Grundy, Marion, Hamilton, Rhea, Roane, An
derson, Scott, and Campbell. The largest operator in the State is the 
Tennessee Coal, Iron and Railroad Company, which operates mines at 
Tracy City and Whitwell, in Grundy county, in Tennessee, and the 
Pratt mines in Alabama. The total production of the mines of this com
pany in Tennessee in 1887 was 428,014 tons, and of the mines in Ala
bama 711,606 tons, making a total for .both of the States of 1,139,620 
tons. A considerable amount of this coal is manufactured into coke 
in Tennessee, but the returns from the company did not give the amount 
manufactured into coke in each State separately. The following, how
ever, will show the total amount manufactured into coke and shipped 
from the mines in Alabama and Tennessee combined: 

Coal produced by the 1'ennessee Coal, Iron and Rail1·oad Company in 1887. 

Total consumed at the mines, including the amount made into coke ...••.. 
Total shipped to outside markets ..••••.• ~~-- ............................ . 

Short tons. 
509,288 
630,332 

Total production .........•...••••.•••••••••..••••.••••••••••..... l, 139,620 

The Tracy City mines in Tennessee produced 415,485 tons and the 
Whitwell mines in Tennessee produced 12,529 tons; this coal is used 
principally for coking and steam purposes, and is shipped to various 
points in the South from Nashville to New Orleans. The Etna Omi,I 
Company is operating a mine in Marion counts; these mines were first 
opened in 1882 and have been operated since that time by several com
panies with varying success; the coal is excellent for blacksmithing 
purposes and makes a very good foundry coke. No details were received 
from this mine for 1887. The Consolidated Coal and Iron Company is 
opening a mine at Kelley's Ferry in Madon couuty, and expects to coke 
a portion of the coal at the mine. This company is a successor to the 
McNabb Coal and Iron Company, and took charge of the mine at the 
beginning of1888. The McNabb Coal Company mined very little coal in 

9164 MIN-23 



354 MINERAL RESOURCES. 

1887. The principal work done at the mines was constructing and 
opening new areas preparatory to commencing active work in 1888. 
This company owns 18,000 acres of land, the greater part of which is 
underlaid by a coal seam 2-k to 31 feet in thickness ; the coal is adapted 
for use as a blacksmithing, steam, and coking coal. The following 
analyses of the coal and coke are reported by the company : 

Analyses of coal and coke f1·om the · McNabb C01npany, Tenne3see. 

Coal. Ash. Fixed Volatile Sulphur. Water. Analyst. carbou. mat,ter. 

---------

Percent. Percent. Percent. Pe1·cent. Percent. 
McNabb coal .... 2.46 71.85 23.32 1. 32 1. 05 University of 

Cincinnati. 
Do . ........ .. 5. 550 69.550 22.70 2. 200 ......... .. . W. Dickerson. 

Oak Hill coal .... 11.600 67.120 19. 3Q 1. 980 ................ Do. 
McNabbcoke .... 3.29 95.83 ............. . 0.88 . ........... .. . University of 

Cincinnati. 

The Soddy Coal, Iron and Railway Company is operating the fol· 
lowing mines in Hamilton county: No. 1 Gulch mine, and Africa mine. 
This company produced, during 1887,a total of112,694 tons of coal, which 
commanded at the mines an average price of $1.25 per ton. Of this 
total 68,232 tons were lump coal and 44,46~ tons slack coal. The coal 
bed worked averages about 3 feet 4 inches in thickness, and extends 
over 8,000 acres. The coal is used for steam and coking purposes. 

The following analysis made by the Roane Iron Company will show 
the quality of this coal: 

Analysis of coal front Ha'tnilton county, Tennessee. 

Ash ....................................................................... . 
Fixed carbon ............................................................. . 
Volatile matt~:~r ............................................................ . 

~~~::~ :::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::: :~::.: 
Total ................................................................ .. 

Per cent. 

6. 64 
64.39 
27.82 

Trace. 
1.15 

100.00 

The company employs about 250 miners and 100 ]a borers; mining is 
paid at the rate of 60 cents per ton for run of the mine on an average, 
payments being regulated by a sliding scale. The average wages of 
the day hands is about $1 per day. This coal is shipped to Chatta
nooga, Tennessee, and Athens, Macon, and Augusta, Georgia. 

The Walden Ridge Coal Company is operating a mine at Sale creek 
in Hamilton county, 28 miles from Chattanooga on the Cincinnati 
Southern railroad. This company produced 60,000 tons of coal in 1887, 
of which 36,000 tons were manufactured into coke. The coal bed 
worked varies in thickness from 3 feet to 4-k feet, tlre ~erage being 3 
feet 6 inches. The coal is soft and specially adapted for cokin,g pur
poses, though it is also an excellent steam coal. These mines were 
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operated steadily throughout 188i, 200 men being employed. The coal 
was shipped to Chattanooga and other points; it sold at the mines for 
an average of $1.25 per ton. This company enlarged its plant consider
ably during 1887, increasing the capacity so that the production for 
1888 will probably be larg;ely in excess of that for 1887. A new mine 
bas been opened in this locality by the Fox Coal and Coke Company. 
The Daisy Coal Company is operating a mine at Daisy station, on the 
Cincinnati Southern rail way, 18 miles from Chattanooga. This mine 
during 1887 produced 20,000 tons of coal, of which 2,400 tons were coq
sumed at the mines or made into coke. The coal bed worked i~ 3 feet 
10 inches in thickness; the coal is specially adapted for steam and cok
ing purposes. The mine was operated two hundred days in 1887, 100 
men being employed. The Daisy Coal Company took charge of this 
mine on December 1, 1887, since which time the capacity of the mine 
bas been nearly doubled, so that a much larger output may be expected 
.for 1888. This coal was shipped principally to Atlanta, Georgia. The 
average selling price at the mines for the year being $1.15 per ton. On 
this same property are several other workable coal beds, which may be 
opened in the near future. The Dayton Coal and Iron Oompany, lim
ited, is operating two mines in the vicinity of Dayton, Rhea county. 
The Richland mine is 3 miles west of Dayton and the Nelson 1-2- miles 
from Dayton. .Both of these mines are located on Walden's ridge. Dur
ing 1887 the production of these mines was as follows : 

Production of coal on Walden's 1·idge in 1887. 

Long tons. 

Richland...... . . . . . . . . .. .. .. .. .. .. .. . . .. . • .. • • .. . . .. . . .. . .. . .. . . . . . . .. . . .. . 75, 988 
Nelson . . .. . .. .. . . . .. . . . . • . . . . . . • . .. . . • .. • . . • .. . . .. . .. • . .. . . .. .. . . . . . . . . . . . . 78, 663 

Total. ............................................................... ·1 154, 651 

The total production of these mines is manufactured into coke for use 
in the Iron Company's furnaces at Dayton. The coal bed worked at 
Richland mine is 23 inches thick, and that at the Nelson mine 5 feet in 
thickness. The . following analyses, made by Mr. H. S. Fleming, will 
show the quality of these coals: 

Analyses of coal and coke f1·om Dayton, Tennessee. 

Ash .............. - .............. -- ... --· ...... --···· 
~'ixed carbon .................................... ----1 
V~latile matter ...................................... , 
Sulphur ............................................ . 

Richland I Richland Nelson 
coal. , coke. coal. 

Per cent. 
10.32 
64.39 
25.29 
2.48 

I 

Per cent. Per cent. 
19.36 7. 38 
77. 381 6i. 38 1 

t ~g ~---~~: ~~ I 

Descriptions of both of these mines may be found in the rep'Ort for 
1886. The mines were operated throughout the entire year 18877 hav· 
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ing worked tllree hundred and thirteen days; 550 men were employed 
at the mines. l\iining is paid for at the Richland mine at the rate of 
60 cents per ton of 2,100 pounds and at the Ne1son mines at the rate of 
40 cents per ton of 2,100 pounds. The Roane Iron Company is operat
ing a mine at Rockwood, in Roane county, 70 mi1es north of Chatta
nooga. The entire production of this mine during 1887 was 123,04-3 
tons, all of which was manufactured into coke for use in the company's 
furnaces. The coal bed dips into the mountain at an angle of 450, and 
is mined from three different levels. The coal is particularly adapted 
for coking and steam purposes, for which uses it is employed by the 
Roane Iron Company. The mines were operated every day in the year 
with the exception of Sundays, 80 miners and 100 laborers being em
!Jloyed. Mining was paid for at the rate of l~ cents per bushel; drivers 
receiving $1.25 per day. 

The Jellico Mountain Coal and Coke Company is operating a mine 
at Newcomb, in Campbell county. This mine produced 95,000 tons of 
lump coalin 1887, of which 94,000 tons were shipped to Atlanta, Maco11, 
Rome, and other points in Georgia, Alabama, and Tennessee. The 
price of this coal, delivered on the cars at Newcomb during 1887, was 
$1.35 per ton. The coal bed worked at this mine is 4 feet 6 inches in 
thickness, and extends over an area 8 miles long by 6 miles wide. 
The coal, which is known as "Jellico Mountain" coal, is used for do
mestic and steam purposes. It is very hard, and may be stocked in 
yards without loss. 

The following analysis of the Jellico Mountain coal, made by Pro
fessor Peters, of Lexington, Kentucky, is given by the company: 

Analysis of coaljrmn Jellico mountain, Tennessee. 

Perceut. 

Ash......................................... ............................... l. 60 
:Fixod carbon............. . ... . ..... ........................................ 60.60 

I Volatile matter............................................................. 35.44 
Sulphur................ . .. . ................................................ Trace. 
Water........... . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 2. 36 

Total. ..... . ............... . .................. ~....... . .............. . 100.00 

These mines were operated about two hundred and fifty days during 
1887, 250 miners and laborers being employed at tho mines. Miners' 
wages average 75 cents per ton for lump coal; day laborers, $1.25 to 
$1.75 per day. There are seven different coal beds in the Jellico 
Mountain district, includjng a fine bed of cannel coal. The Standard 
Coal Company bas recently opened a mine in this cannel coal bed at 
Newcomb, 3 miles south of the Kentucky line, on the Knoxville and 
Ohio railroad. This cannel coal bed is 400 feet above the Jellico bed, 
and ranges in thickness from 3 feet to 3 feet 4 inches. It is free from 

, sulphur, slate, and other impurities. It is estimated that there are 
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1,200 acres of this cannel coal in this deposit. An analysis of this coal 
is as follows: 

Analysis of cannel coal from the Jellico Mountain district, Tennessee. 

Volatile matter ..............•.............•....•..........••.....••••..••.. 
Fixed carbon .........•....••••.... . ........... . ... . .•.. •• .. . . . ...........•. 
Ash .•••••...•••..............•..••.......•..••.............•..•......•..•• 

~~~ll~:p~~-e"r" ~f·g;~~::~~:~::: :::::::::::::::::: :::~ :::::::::::::::::::::: ::j 

Per cent. 

49.85 
35.03 
15.12 

• 74 
40.00 

This mine was brought up to a capacity of 100 tons per day at the 
end of 1887, having shipped 1,000 tons up to December 31, 1887. The 
Standard Coal and Coke Company has mines of bituminous coal at 
Newcomb, which produced during 1887 a total of 60,000 tons, of which 
about 57,000 tons were shipped to points on the East Tennessee, Vir
ginia and Georgia railroad. This coal eommanded a price of $1.65 per 
ton at the mine during 1887. The coal bed worked is 4 feet thick on 
an average. The quality of the coal varies, in some places becoming 
almost semi-anthracite. It is used especially for grate and steam pur
poses; the sales for domestic purposes being very large. This coal 
shows the same composition as that given by the Jellico Mountain Coal 
and Coke Company. 

One hundred and seventy-five men were employed at these mines 
during 1887, the average wages of miners being· about $2 per day and 
of laborers about $1.50 per day. The company expects to make a large 
output of cannel coal in 1888. This cannel coal is used especially as a 
gas enricher; the percentage of volatile hydro-carbons being very large. 
Several other new mines were opened in this vicinity during the year. 

The number of miners and others employed at the different mines in 
the State during 1887 was probably more than 3,500. Of this total 
about 800 are convicts, who are largely employed in the mines at Tracy 
City and Coal Creek. Reference was made in last report to the coke 
supply for Tennessee. Some of the coke made in this State makes 
a very fair furnace fuel. The Etua Coal Company shipped coke as far 
west as Arizona, but most of the Tennessee coke is used at local points 
in the State. 

TEXAS. 

Total production in 1887, 75,000 short tons; spot value, $150,000. 
No reliable statistics of the amount of coal mined in this State are 

available. In fact, very little is known in regard to the geology of the 
coal and lignite beds and their associated strata. As far as known the 
coal area can be divided into three prominent groups: (1) Eolignitic 
area, (2) Central area, and (3) the Mountainous area. Descriptions of 
these areas, and especially the first, can be found in the report i'or 1886. 
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Returns were received from three mines in the State during 1887. In 
this work valuable assistance was rendered by Mr. E. W. Parker of 
Austin. Most of the mines in the State are operated on a small scale 
to supply the local demand. Heretofore no provision has been made by 
the State legislature for collecting coal statistics; at their last session, 
however,' all county collectors were instructed to submit full and com
prehensive reports of all mining and minerals in their several counties 
to the legislature at its next meeting, which occurs in January, 1889; 
more complete returns of these mines may therefore be expected for 
1888. 

The Black Diamond Coal Company is operating a small mine near / 
Rockdale, in Milam county, on the main line of the International and 
Great Northern railroad. This company is working a seam of lignite 
5 feet 4 inches thick, under a cover of 20 feet. Forty feet below this 
bed is found another coal bed 6 feet 8 inches in thickness; while 25 feet 
deeper is a third coal bed 4 feet 8 inches in thickness. This latter coal 
bed is said to be cannel coal of excellent quality. The second and third 
beds have only been explored by dri1ling. The coal mined from the 
upper bed is sold locatly at Austin, and is used also near the mines for 
brick-making, the brick clay occurring in beds associated with the coal. 
This coal burns readily, giving a strong and steady heat, leaving no 
clinkers and but little ash. The production of this mine during 1887 
was very small. The coal sells at the mine at $1.50 per ton. 

John Crosby, of Bexar county, is operating the Kirkwood colliery. 
This mine produced 1,428 tons of lignite during 1887, which was sold 
at San Antonio, Bexar county, for steam purposes. This coal com
manded $1.35 per short ton at the mines in 1887. The coal bed worked 
varies from 5:l to 7 feet in thickness. During 1887 from three to six 
men were employed at this mine, the miners being paid 50 cents per 
ton for lump coal, and laborers $1.50 per day of ten hours. 

The largest mine in the State from which returns were received by 
the Survey was that operated by Mr. R. H. Hartz, at Eagle Pass, Mav
erick county. This mine produced during the year 22,700 tons, includ
ing nut and slack coal. Of this production 17,400 tons were shipped 
to San Antonio or supplied to the South,ern Pacific Company for loco
motive use. This coal commanded in 1887 a price of $2.25 per ton at 
the mines. The coal is used for stationary engines and locomotives. 
The bed worked is 6 feet 4 inches in thickness and is interstratified with 
a streak of slate, which reduces the workable thickness to 4 feet 3 inches. 
The coal is hard and has to be blasted with powder. The coal field in 
this vicinity is very large; its exact dimensions have never been estab
lished, but the outcropping of coal beds can be seen for miles up and 
down the Rio Grande river in the vicinity of Eagle Pass. The mine 
operated by Mr. Hartz is about 5 miles northwest of Eagle Pass. Dur
ing 1887 this mine was worked 250 days ; 20 miners and 10 laborers 
being employed at tho mine, and 30 teamsters to haul the coal to the 
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railroad at Eagle Pass. The miners received $1.25 for digging coal, 
and laborers' wages were $1.50 to $1.75 per day. In various parts of 
the State coal has been reported as occurring in workable quantities 
during 1887. 

Mr. W. M. Chandler, of El Paso, states that the Eagle Springs mines, 
in El Paso county, have been leased to Dr. John Arthur of Kansas 
City, who has contracted to mine 30 tons of coal per day. No coal was 
produced at these mines in 1887. Mr. Chandler states that he does not 
consider that there is any very large amount of coal in El Paso county. 
The total production of coal and lignite in the State for 1887 would 
probably not exceed 75,000 tons. 

UTAH TERRITORY. 

Total production in 1887, 180,021 short tons; spot value, $360,042. 
Very limited coal developments have been made in this Territory. 

The first operations were started in the vicinity of Coalville, in Summit 
county, northwest of Salt Lake City, in 1864, at mines which are now 
being operated by the Home Coal Company. The present coal mines 
a.re confined to Summit, San Pete, and Emery counties. 

At the Winter Quarters mine of the Pleasant Valley Coal Company, 
which is situated at Scofield, Emery county, the production·during the 
year 1887 was 94,610 tons, divided among the different sizes of coal as 
follows: Lump 84,072, nut 2,278, slack 8,260 tons. This coal is a good 
steam and stove coal, and is shipped for these purposes to various 
points in Utah~ western Colorado, and Nevada. The greater part is 
shipped to points in Utah, only a small quantity going out of the Terri
tory. The average selling price of this coal iu 1887 was $1.98 per ton 
at the mines. Mining is naid at the rate of 80 cents per ton in winter 
and 70 cents in summer. In the winter months 130 men are employed, 
but in summer thi8 number is reduced to 70 men. During 1887 the mine 
was operated 280 days. The coal bed is 11 feet in thickness; the fol. 
lowing recent analysis of the coal is given by Mr. W. F. Colton, the 
secretary of the company : 

Analysis of lignite from Winter Quarters mine, Utah. 

A•h .••.•..••••••••.... ··-------- ------ ·-- --- ------ ··---. -----------.----.. Per :•: I 
Fixed carbon............................................................... 47.30 
Volatile matter .................••............ --···············-········ · ·· ·1 39. 85 
Water ......................................... ~·························-·· 7.30 

Total............ . ... . ....... . ........................................ 100.00 

The Utah Central Railway Company's mine at Scofield, Emery county, 
produced in 1887 a total of 44,465 tons of coal, which was shipped 
principally to Salt Lake City and towns on the line of the Utah Cen
tral Railway. This coal commanded a price of $2 per ton at the mines. 
In summer 41 men are employed, and in winter 85 men. The mines 



360 MINERAL RESOURCES. 

were operated 232 days in 1887. The wages paid at this ·mine are the 
same as those paid at the Pleasant Valley Coal Company's mine. The 
coal bed at the Utah Central Railway Company's mine is 28 feet thick. 

The Home Coal Company now operates two mines in the vicinit) of 
Coalville; in 1887 these mines produced about 30,000 tons of coal. About 
two-thirds of the entire product is consumed at Park City, Utah. The 
mines have hitherto been connected by narrow gauge track with the 
railroad, thus necessitating a transfer of the coal ·from the narrow to 
the broad gauge cars, but, with the third rail making broad gauge con
nections with the mines, the output in 1888 will doubtless be very much 
increased. The coal bed is 12 feet thick, the coal is tender, and makes 
40 to 50 per cent. of slack. It is used principally for steam purposes 
and for domestic fuel. An analysis of this coal is as follows : 

Analysis of coal frorn Coalville, Utah. 

AM . . • . . . • • • • . . • • • • • • • . • • • • • • • • . • • • • . • . • • . • . • • • • • • • . . • • • • . • • . . • • • . • . . . • • . • . Per :::·1 
Fixed carbon............................................................... 46.37 
Volatile matter ....................................... ··••••········ .. · .... -~ 38. 90 
Water . ............................................... ..................... 10.32 

Total................................................................. 99.89 

The Grass Creek mines, near Coalville, were only worked to a limited 
extent during 1887, only 4,946 tons of coal being mined. Messrs. Hill & 
Snyder are drawing the pillars of these mines, having a lease from the 
Grass Creek Coal Company. The coal bed worked at the Grass Creek 
mines is about 10 feet in thickness. 

The total production of the Territory, including that given above, 
and that from small mines from which no direct returns were obtained, 
is estimated at 180,021 short tonB, distributed as shown in the following 
table: 

Coal production of Utah, by companies, in 1887. 

Companies. Short tons. 

Pleasant Valley Coal Company............................................. 94,610 
Utah Central Coal Company . .. . .. .. .. .. .. .. . .. .. .. .. .. .. ... .. • .. . .. . .. . . .. 44, 465 
San Pete Coal and Coke Companies........................................ 3, 000 
Grass Creek Coal Company................................................ 4,946 

~.:~r !::::?~:::::::::::::::::::::::::::::::::: :::::::::::::::::::::: 1-~~ 
VIRGINIA. 

Total production in 1887, 825,263 short tons; spot value, $773,360. 
The coal fields of Virginia may be divided into: First, the Richmond 

coal field, situated in the Triassic sandstone areas in the vicinity of 
Richmond. Second, the Middle or sub-Carboniferous coal fields, situ-
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ated in the western part of the State along the frontier of that division 
of the State which is generally known as ''Appalachia." The coal beds 
of this division are geologically in the Pocono, or Vespertine, formation, 
which is now generally consillered to be the bottom member of the Car
boniferous group, instead of being designated aR the Lower sub-Carbon
iferous as formerly. Third, the Pocahontas coal field, which spreads 
over parts of Tazewell, Dickenson, Wise, and Lee counties; the work
able coal beds within this area being assigned to the Lower Productive 
and Pottsville Conglomerate Coal Measures, respectively. The largest 
and most important developments are situated within the latter field 
and in _Tazewell county, which is the only county within the Pocahontas 
field which now ships any coal to market. 

The production of coal in the State for the year is exhibited in the 
following table: 

Total p1·oduction of coal in Vi1·ginia in 1887, by counties. 

Counties. Names of companies. 
Total pro- Local con- Manu~act-
dnction . sumption. ~~k~.mto 

Total 
shipped. 

, _____ , __________ - - ------·--------

Tazewell . •.. 

Chesterfield . 

Montgomery. 

Southwest Virginia 
Improvement Com
pany. 

Brighthope Railway 
Company. 

Hugh Price . .... . .. . .. 
Jas. B. Price ......... . 
J. M. Cronen ....... .. 
Kanode Bros ...•.... . . 
Smith & BelL . ..... . . 
Jno. H. Kipps .. .. . .. . 
W. C. G. Myers ... .. . 
Myers Bros . ... . .... .. 
Brush Mountain Coal 

Company. 
Hoge Tyler . ....••.••. 
Kinzer & Shaeffer . . . 
Sam'l Smith's heirs . . . 
J. P. Linkons ........ . 
Moore & Co ....... . . . 

Short tons. Sh01·t tons. Short tons. Sh01·t tons. 
781, 155 2, 782 160, 941 617,432 

30, 000 3, 000 27,000 

67 ..... . ..... ...... ...... 67 
560 .................. ···-·· 560 

1, 008 336 .. . .. . . .. .. . 672 
525 455 ............ 70 
470 336 . ..... ...... 134 

1, 008 560 . ........... 448 
336 336 .......... . .......... . 

3, 024 336 . . .. . • . .. .. . 2, 688 
896 . .•... ... ... . .•. . ....... 896 

3, 360 
1, 232 

42 
997 
583 

336 ........... . 

58 . .. . ...... .. 

3, 360 
896 
42 

997 
525 

Total for State . .. , 825,2631 s, 535 I 160, 941 I 655, 787 

During 1887 there was an increase in the production of coal over 1886 
in Tazewell county of 141,404 tons, in Chesterfield county an increase of 
2,000 tons, and in Montgomery county a decrease of 3,092 tons; this 
apparent decrease in Montgomery county is probably largely due to the 
fact that some of the estimates in this county for 1886 were too large. 
During the year there was a slig·ht decrease in the arr.wunt of coal locally 
consumed, and the amount of coal manufactured into coke in Tazewell 
county was 67,000 tons in excess of that manufactured into coke dur
ing 1886. The shipments over the Norfolk and 'Vestern railroad dur
ing the year were reported by Mr. Charles G. Eddy, vice-president, as 
follows: 

·. . ~ \ 
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Shipments of coa~ over the lines of the N01jolk and Western t·ailt·oad dtwing 1887. 

Localities from which coal is shipped. Coal. Coke. 

Long tons. Long tons. 
Flat Top Mines, Virginia............................ . . . . . . . . . . 503, 071 103, 209 
Flat Top Mines, West Virginia .... . .... . ... .... •..•.• .... .... 471,976 47,962 
Back Creek, Tyler's, and Belmont stations.................... 2, 646 
Vicker's and Pulaski City .stations . . . • . • . . • • . • . . .. . • • .. . . . . . .. 8, 584 

Total . . . . . . . . . . . . . . . . . . . . . . . . . . . • . . . . • • • • . • • . . . . . . . . . . . . . • . 9E6, 277 151, 171 

Mr. Eddy, in referring to the shipments of coal and the coal fields 
along the line of the Norfolk and Western railroad, says: 

"The Pocahontas coal field is in Virginia and West Virginia. All 
that portion of the coal field lying north of the Bluestone ri\er is in 
West Virginia. There were shipped from the Pocahontas Flat Top coal 
field, from mines in Virginia, during the year 1887, 503,071 tons of coal; 
from the Pocahontas Flat Top coal field, from mines in \Vest Virginia, 
during the same period, 471,976 tons. At New River Division sta
tions-Back Creek, Tyler's, and Bellspring-a semi-anthracite coal is 
mined on a small scale, and from those three points during the year 
1887, 2,646 tons were shipped. 

'' This same class of coal is also mined and shipped from Vicker's 
station, on our main line, and a bituminous coal of inferior quality is 
also prod need at the .Altoona mines, near Pulaski City. From Vicker's 
and Pulaski, during the year 1887, 8,584 tons were shipped. 

''The coke shipments from the Pocahontas Flat Top field, during the 
year 1887, of coke manufactured in Virginia, were 103,209 tons; from 
the Pocahontas Flat Top field in West Virginia, 47,962 tons. One and 
two-thirds tons of coal are required to make 1 ton of coke, so the calcu
lation can readily be made, and this amount of coal should be added to 
the coal tonnage from the Pocahontas Flat Top field in both Virginia 
and West Virginia. 

''It is calculated that there were mined and consumed in the vicinity 
of the Pocahontas Flat Top field, not shipped by rail, at least 5,000 
tons of coal, and for territory along the main line and the New River 
Division 3,000 tons would cover the total amount consumed locally, _ 
which was furnished direct from the mines and not shipped in cars." 

It will be found that the figures given by Mr. Eddy are slightly dif
ferent from those recorded elsewhere, which were obtained from se.pa
rate and independent sources. The closeness of the agreement between 
these independently reported statistics testifies to the general value of 
both. The annual shipments of coal over the Norfolk and Western 
railroad since 1883 have been reported by Mr. F. J. Kimball, president 
of the company, as follows: 



COAt. 

Skipments of coal over the Nmjolk and Western railroad ,f1·om 1883 to 18R7. 

Year!'!. 

1883 (frommonthofJune) ................................................ . 
1884 -.................... .. ......... -.. - ........................ - ....•... - .. 
1885 ....................................................................... . 
1886 . ..................................................................... . 
1887 ...................................................................... . 

Tons. 

105, 805 
272,173 
651,987 
924,361 

1,169, 700 
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Mr. Talcott Williams, in referring to the recent developments of the 
' coal and coke industries of Virginia, but more particularly the Poca
hontas region, says : 

" The two Virginias in 1880 produced 1,500,000 short tons of coal, of 
which 100,000 were from Virginia; in 1884 they producecl 3,450,000, of 
which 250,000 tons were from the larger State; and in1887 the product 
reported and estimated rose to 5,200,000 tons, of which considerably 
over a tenth was from Virginia. The mines of the recently developed 
coal field of this section and on the Chesapeake and Ohio were play
ing an inconsiderable part among the bituminop.s coals east of the 
Alleghanies three years ago. Last year the seaboard percentage allot
ted these two lines was 21 per cent., ~nd it is likely to reach a full 
fourth in 1888; for while the Chesapeake and Ohio output fell off from 
656,760 in 1885 to 510,301 in 1887, the mines here advanced 44 per cent. of 
their output. These mines had their first great opportunity during the 
Clearfield strike in 1886, and they gained a position which they are 
likely to maintain in spite of the great distance their product must b~ 
taken. Half their shipments reach the seaboard at Norfolk before they 
find a purchaser, and the minimum price of coal at tidewater under the 
pool is $2.60, against 85 cents paid here at the mines. This is equally 
true of coke shipments, which reached 9,603 cars in 1887 ; only 5,!)87 of 
them went to points on the Norfolk and Western ami Shenandoah Val
ley railroads, to be consumed at Lynchburg, Roanoke, and points still 
more distant. The South took 1,275 cars; for in Alabama the building 
of furnaces bas outstripped the construction of coke ovens, and the coke 
produced is far fromequalingthat made here. Chicago, East Saint Louis, 
and other points in Illinois took 1,263 tons, and the real future of this 
district will only begin when it has a direct western connection, already 
surveyed; an opening to the southeast to Wilmington, and lastl.Y to 
furnaces in its immediate neighborhood. Meanwhile 1888 promises to 
increase very considerably over 1887, the output of the mines of the 
Pocahontas region being 81,000 tons for January, against 41,000 in 
January of last year. 

"The cost of production in a level seam of this thickness is low-far 
below the general average-which in 1880 was $1.22 per ton for bitumi
nous coal and $1.39 for coke. The production per miner is not apparently 
as great here as in Connellsville. The a, verage in the Pocahontas mines 
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would not, I j ndge, run over four wagons per man in a day of ten hours, 
and where, in the narrower seam on the Bluestone river a man and a 
boy or laborer generally work together, the average is about the same 
for both. Here, as in Connellsville, there is no waste and no slate, and 
while a floor and roof of coal are left above and below, a large part of 
this is saved when the supports are removed. The cost of handling the 
coal is at its lowest possible figure. Don key engines bring the cars out 
of the mine, and once out it is inspiriting to see the speed and facility 
with which the cars are handled on a gravity line to the tipple by a 
negro foreman and his mixed gang of negroes and Hungarians. Venti
lation in the Pocahontas mines since the terrible explosion of four and 
a half years ago is provided by 25-foot fans. Aside from the labor ac
count the expenses of operation are not heavy. Timber as yet is abun
dant and close at hand, and the timbering is less expensive than in North
ern mines. The expense per ton of timbering and track laying falls as 
low, under favorable circumstances, as 1! cents a ton, and it rises to 2~ 
and 3 cents per ton for each of these items in smaller mines or where 
the seam is in a less advantageous situation. 

"A graded royalty is paid by operators to the Trust of 12~ cents per 
ton for the first 10,000 tons mined, 11 cents above that to 25,000 tons, 
and over this output 10 cents. The cost of coal at the pit mouth is 
placed at 65 cents, but it may fall as low as 60 cents. The first figure 
i§ generally taken as the safest basis of calculation. The cost of mak
ing coke, coal and all, is placed at $1.35 per ton. Of the coke made at 
Pocahontas all but the Sunday drawing is forty-two hour coke; that is 
seventy-two hour; and this is the normal practice. 

"If the mines run on fu1l time, this would be a paradise for the miners. 
The company opens the ways and chambers, timbers and lays the tracks, 
brings the cars up to the breast and takes them away, and pays 75 cents 
a car for 2-ton cars holding from 80 to 85 cubic feet. The miner pro
vides oil and powder and pays 50 cents a month for tools. 'It is a 
poor man,' said Mr. William Moody, the mine boss, ' who can not mine 
four cars a day, and a good man makes five.' Colonel Dodds told me 
of negro miners who make $120 and $130 a month, nor does this seem 
surprising from the number of men coming out with five cars as their 
day's work. The net sum received for a car varies from 50 to 60 cents, 
and Colonel Dodds placed the average wages at $45 a month. The boy 
drivers receive 90 cents to $1.06 a day; timber and tPackmen, $1.85 to 
$2.20; men on the dumps, $1.40, and laborers from $1.40 to $1.27. Coke 
drawers receive from 53 to 55 cents an oven." 

The following tables give analyses by Mr. A. S. McCreath of Poca
hontas coal, and of a number of coal beds recently examined in the Big 
Stone Gap, in Wise county, Virginia, lying between Stone and Little 
Black mountains: 
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Average analysis of ten satnple8 of coal front the Pocahontas field, Vi1·ginia. 

j Per cent. 

Water . . . . . . . . . . . . . . . . •.. .. .. .. .. . .. .. . .... .. .. .. .. .... .. .. .. .. . . 6. 940 
Volatile matter . .. . .. .. .. . . . . . . . .. . .. .. .. .. . .. . .. .. . . . . .. .. .. .. . . 18. 832 
Fixed carbon..................................................... 74.066 
Sulphur.......................................................... 761 
Ash.............................................................. 5.647 

Analyses of coals j1·ont Big Stone Gap m·ea, Vi1·ginia. 

Locality. Water. Volatile Fix<'d Sul· I .A Total. Color of ash. matter. carbon. phur. sh. 

-- - - - - -----

Per ct. Per ct. Per ct. Per ct. Per ct. Per ct. 
J. H. Huff, Black creek ... 1. 160 34.075 54.798 1. 717 8. 250 100. 000 Reddish gray. 
Virginia coal and Iron 1. 096 3{. 684 58.ua • 662 5. 415 100.000 Cream . 

Company, Preacher 
creek. 

Virginia cannel, Preacher 1. 716 43.069 48. 25!! .738 6 225 100.000 Light red. 
creek. 

Virginia Imboden 
Mud lick 

seam, 2. 008 31.437 57.704 . 651 8. 200 100.000 Reddish gray. 

Virginia Imboden seam, 1. 400 33. 660 58.365 . 705 5. 870 100.000 Do. 
Looney creek. 

. 924 35.971 58.436 100.000 Red. Imboden seam, Looney . 579 4. 090 
creek, No. 1. 

Salmon. Imboden seam, Looney 1.154 35. 3i6 60.107 . 643 2. 750 100.000 
creek, No. 2. 

Pink. Virginia coal and Iron 1.464 36.266 59.741 . 799 1. 730 100. 000 
Company, Pigeon creek. 

.880 58.059 100.000 Splint coal, Preacher 37.580 .406 3. 075 ···················· creek. 

The above analyses are reproduced from a series of geological reports 
recently published by Messrs. A. S. McCreath and E. V. d'Invilliers. 
These reports have been valuable aids toward the proper understand
ing- of the geology of southwestern Virginia, and of great economical 
value for the development of the coal beds found in this section.· 

The Richmond or Triassic coal basin ranks next in the State to the Po
cahontas coal field as a coal producer. For a number of years previous 
to 1887 but one mine was operated in this basin, that of the Brighthope 
Railway Company. This mine produced 30,000 tons of coal during the 
year 1887. T_oward the close of the year 1887 a number of new compa
nies were organized to develop the coal lands in this Richmond basin ; 
the most important of these are the Virginia Tidewater Coal Company, 
S. S. Murphy, and the Richmond Coal Mining and Manufacturing Com
pany. The Virginia Tidewater Coal Company and S. S. Murphy are 
opening mines near Midlothian. The Oarbon Hill mine of the Hich
mond Mining and Manufacturing Company is working the natul'al coke 
and semi-anthracite in the vicinity of Carbon hill, but they expect also 
to sink shafts to the bituminous coal beds below. Mr. William Clifi'ord, 
of Manchester, England, who has recently made an examination of this 
coal field, states that the basin extends from 12 miles northwest of 
Richmond to about 24 miles southwest, including parts of the counties 
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of Goochlanu, Henrico, Powhatan, Chesterfield, and Amelia. Traces 
of the coal have also been found in Hanover and Dinwiddie counties. 
Although this coalfield was the first one to be worked in the United 
States, less than 2 square miles out of 180 contained in its boundaries 
have been worked over. The former developments have been confined 
to small areas and to the edge of the field, leaving the greater part of 
the basin untouched. 

The following description is taken from Mr. Clifford's report on the 
Richmond coal field : "The Coal Measures in this basin are deposited in 
a huge hollow about 3,000 feet deep over an area 30 miles long, and 
from 4 to 10 miles wide, with a number of hollows on each :flan·k, all 
scooped out of the granite rock. In the main trough, upon the granite 
floor, is now found a variable thickness of Triassic rocks, sometimes 
over 500 feet thick. These form t.he bed upon which lie the Coal Meas
ures, consisting of coal seams, carbonaceous shales, and sandstones. 
The rocks thin out towards the sides of the basin as though, during 
their disposition, the rock material had slid Romewhat down the steep 
sides on which it was thrown. 

"In the outlying basins there is found only one coal seam, usually of 
great thickness and separated from the granite by a thin bed of shale, 
sometimes only a few inches thick. 

''The beds contained in this formati~n are composed of bright black 
bituminous coal, varying considerably in hardness, the hard coal being 
usually freer from impurities than the softer coal. In some localities 
trap bas intruded into the immediate vicinity of the seam, when the 
curious phenomenon of natural coke extending over a large area 
appears. This natural coke is found principally in that part of the field 
lying north of the James river, but it has also been found at Midlo
thian. Two varieties of this natural coke are obtained in the same 
seam, .. one heavy and close-grained, strongly charged with sulphur and 
unequally, imperfectly carbonized. The other variety, found higher up 
in the seam, is more fully carbonized and somewhat resembles artificial 
coke. This natural coke, lies in the upper part of the Coal Measures, 
and has been chiefly worked in the north end of the field, where, instead 
of one thick seam, as at Midlothian and farther south, the coal is split 
up into beds of moderate size, divided by shales and sandstones. A 
number of analyses have been made of these coals and cokes from time 
to time. These analyses are shown in the following table:" 
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.Analyses of Richmond, Virginia, coals and natural cokes . 

Collieries. Authorities. Moist- Volatile Fixed Ash. Sul- Coke. ure. matter. carbon. phur. 

- ----------- ---
Per ct. Per ct. Per ct. Pm· ct. Per ct. Per ct. 

Clover Hill (Coxe's) ..•...•.. Professor John- 1. 339 30.984 56.831 10.132 0.514 66.963 
son. 

Do ....................... W. B. Rogers ..... . ............. 29.12 66.52 5. 36 70.88 
Do ....................... G. W. Andrews .. . ........... . 38.50 55.00 6. 50 61.50 

Stonehedge .......... . ..... - . W. B. Rogers . . ... 36.50 58.70 4.80 63.50 
Creek Company's shaft ...... Professor J obn- 1.450 26.788 60.30 8. 57 2.89 68.872 

son. 
Mills, Reid 

shaft. 
& Co., Creek W. B. Rogers ..... .. --........ ~ 38.60 57. 80 3. 60 61.40 

Greenhole shatt . ............ . ... do ............ . ........... 31.17 67.83 2. 00 69.83 
Midlothian, average ......... Professor .John- 2.455 29.73 53.01 14.73 o. 058 67.75 

son. 
Midlothian, new shaft . ...... . ... do ............. 0. 67 31.20 56.40 9. 44 2. 286 65.84 
Midlothian, screened .... . .. .... do ....•........ 1. 785 34.29 54.06 9.65 o. 202 63. 7L 
Midlothian, 900-foot shaft . ... .. do ...... . . . .... 1.172 27.27 61.08 10.46 71.55 

Do ......... .............. Silliman and Hub- 2. 000 31.62 58.26 7.67 66.31 
bard. 

Midlothian, screened, I875 . . . A. S. McCreath ... 1. 03 38.23 54.27 6.47 I. 52 60.74 
Midlothian, average ..••. . .. . .. do .. .....•..•.. 1. 05 ~6.49 46. 70 I5. 75 2. 23 62.46 
:Maidenhead pits . . ....••..... W. B. Rogers ..... .................. 32.83 63.97 3.20 67.I7 
English Company, old s~aft . .. do ............. 35.82 53.36 I0.82 64.18 
English Company, m1ddle ... . do ............. ......... . 28.40 66.50 5.IO 71. 60 

bench. 
English Company, top bench . . . . . do ---···-·----- 28.40 61.68 9. 52 71.20 
Chesterfield Mining Com- Professor John- I. 896 28. 7!9 58.794 8.634 I. 957 67.42 

pany. son. 
Wills', 2Etnashaft ..... .. ... Clemson .......... ............... 28.80 66.60 4. 60 71.20 
Powhatan pits (Colonel Fin- W. B. Rogers ..... ............... 32.33 59.87 7. 80 67.67 

ney's). 
. .. . do ............. Scott's pits ..•.............. . ............. 33.70 60.86 5. 66 66.52 

Jewett & Bro., Midlothian Dr. T. M. Drown. 0. 69 Il.IO 81.52 6. 68 1. 60 ......... 
natural coke, "Lustrous." 

Natural coke, "Dull" .... . .. . ... do ..•.......... 2. 00 15.47 79.33 3. 20 4. 08 
Carbon Hill Bituminous, up- 0. J. Henwich .... 0. 40 20.60 60.80 I7. 20 78.00 

per seam. 
Carbon Hill Bituminous, . ... do ............. 0.40 I8. 60 71.00 10.00 81.00 

second seam. 
Carbon Hill Bituminous, nat- .... do .••..•...•... I. 57 9.64 79.03 8. 86 88.79 

ural coke. 
Carbon Hill Bituminous, av- Professor John- 1. 785 23.95 59.97 14.28 74.25 

erage. son. 
Carbon Hill Bituminous, nat· .... do ............. I.116 11.94 75.081 11.82 86.90 

ural coke. 
Anderson's pits (Dover) . .... W. B. Rogers ..... ............ 28.30 66.78 4. 92 71.70 

Do ....................... Clemson .......... 26.00 64.20 9.80 74.00 
Coal brookdale, first seam .... W. B. Rogers .. ... ............ 24.00 70.80 5. 20 76.00 
Coalbrookdale, second seam .. .... do ............. 22.83 ~~4.97 22.20 77.17 
Coalbrookdale, third seam . .. .... do ............. 24.70 65.50 9. 80 75.30 
Coal brookdale, fourth seam . . .... do ............. 21.33 56.07 22.60 78.67 
Cranches, upper seam ....... . ... do ......... . ... ............... 30.00 64.60 5. 40 70.00 
Waterloo ... . ................ . _. do ............. 26.80 !'i5.20 J8. 00 73.20 
Deep Run Basin ............. ... do ............. . -~ ~ ... . 26.16 69.86 5. 00 74.86 
Carbon Hill, natural coke ... . Dr. Wallace, Glas· I. 56 14.26 81. 6I 0. 224 83.85 

gow. 

WASHINGTON TERRITORY. 

Total production in1887, 772,601 short tons; spot value, $1,699,746. 
The occurrence of coal in Washington Territory was very fully de

scribed in the report for 1886, to which reference l'hould be made. In 
several parts of the field extensive developments have been made dur
ing 1887, greatly increasing the output of several of the mines; some 
new mines have also been opened during the year. The coal statistics 
for 1887 were largely collected by Mr. H. J. Biddle. Valuable assist
ance was also rendered by the governor of the Territory, the inspector 
of mines, and the territorial treasurer. The production of the mines in 
the Territory during 1887, by counties, is showu in the following table; 
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Production of coal in Washington Ten·itory, by counties, in 1887. 

Counties. Names of mines. Operators. 

King ........ New Castle ..•..••.... Oregon Improvement Company .. 
Franklin ..•......••••....... do· .......................... . 
Black Diamond ..•••.. Black Diamond Coal Company .. . 
Cedar River . . . . . . . . . . Cedar River Coal Company .•.... 

Total ................................................................ . 

Pierce ..••••. Carbon Hill . ..•....•.. Pacific Improvement-Company .. 
South Prairie ......... South Prairie Coal Company .. . 
Wilkeson .. • • • • • . • • • .. Tacoma Coal Company .......... . 

Total ............................................................... .. 

Thurston .... Bucoda ............... Northwestern Coal and Trans-
portation Company. 

Kittitass . • . . Roslyn.......... • • . . . . Northern Pacific Coal Company .. 

Total ................................................................ . 

Total from the Territory ............... . ......................... .. 

Production. 

Long tons. 
136,473 
80,703 
86,900 
35,885 

339, 961 

173, 808 
52,524 

3, 453 

229,785 

15,295 

104,782 
----

120,077 

689,823 

Coal was first discovered in this Territory in the vicinity of Belling
ham bay near the northern boundary of the Territory. The mines in 
this vicinity were worked for a number of years until coal of a better 
quality was found; these mines are now abandoned, although the field 
is not exhausted. East of Seattle and Lake Washington is what is 
known as the Washington coal field; a number of the most impor
tant mines in the Territory are located in this field. The coal is lig
nite, and is used for steam 3jnd domestic purposes. Thirty-three miles 
southeast of Seattle lies the Green River coal field; the coal in this 
field is semi-bituminous, and the field is doubtless an extension of 
the Puyallup coal field, which extends along the Carbon river up the 
south fork of Puyallup, and on Plett and South Perry creeks. In this 
Puyallup region the coal beds are quite numerous and vary in charac
ter, from lignite to bituminous; most of them are coking coals and can 
be used for gas, forge, and coking as well as for domestic and steam 
purposes. The latest discovered and one of the most valuable coal 
fields is that known as the Raging River, which lies about 10 miles 
east of Squak; most of the beds in this region are coking coals. Besides 
these fields coal is also found in the basin of lake Cle-elum and the 
Skagit river, which will probably be important fields at some future 
date. 

The New Castle mines of the Oregon Improvement Company are 
situated on the Columbia and Puget Sound railway, 20 miles from Se
attle; the coal is a good quality of lignite, locally known aR Seattle 
coal. The production of this mine during 1887 was 136,473 long tons; 
this coal is shipped principally to San Francisco and Portland, Oregon. 
The following table shows the anuual output of these mines for fiscal 
years ending June 30, from 1879 to 1887, inclusive: 
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Production of New Castle mines, WasTtington Tert·itM·y. since 1879. 

Fiscal years. 

1879 .••••• ------------------------ -------· ---· ----- -----···· --··-·- -- .. --. 
1880.--- .. ------ .••.. - •• ···••• ................... - .... ------ •••• -- ....... . 
1881 ....... -- ............. ----·· ......................................... . 
1882 .. - .. -- ......... -- ............ - ---.-- .. -- .. - .. --- ..... -- ........ ---- .. 
1883 ..... ------------.- .... - ......... - .. --- .• --. ------ .... ------------ ... 
1884 . . - .. - •. ---- ... - - ...... -.-- .... - ............... -- .... --- . --- ....... --. 
1885 ..................................................................... . 
1886 .......... ------ ..... --- ...... ------ ...... --- .. --· ...... ----------- .. . 
1887 ........ ----.----- .......................... -- ..................... --. 

Production. 

Long tons. 
127, 381 
128,853 
149,602 
158,340 
218,742 
149,948 
149,050 
85,561 

140,701 

Total................................................................ 1, 308, 178 
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The Franklin mine, also owned by the Oregon Improvement Com. 
pany, is situated about 33 miles from Seattle on the Columbia and Puget 
Sound railroad; the output of this mine is being rapidly increased. The 
coal is semi-bituminous and is used for domestic purposes; the out
put during 1887 was 80,703 tons. Coal was first shipped from this mine 
in July, 1883, but regular shipments were only commenced in the latter 
part of 1885. The average capacity during 1887 was about 300 tons per 
day; but owing to the improvements made during the year this capacity 
will probably be increased during 1888. The annual shipments for the 
year ending June 30 in 1886 and 1887 were as follows: 1886, 8,350 tons; 
in 1887, 37,922 tons; total 46,272 tons. 

The Black Diamond mines are situated on the same railroad as the 
Franklin, 3 miles nearer Seattle; these mines are owned and operated 
by the Black Diamond Coal Company. The daily capacity of this mine 
was about 700 tons in 18g7 ; the production during the year was 86,900 
tons. The coal is semi-bituminous and is shipped principal1y to the 
San Francisco market for steam coal. The annual shipments for fis
cal years ending June 30, since April, 1885, are shown in the following 
table: 

Shiprnents j1·om the Black Diarnond mines since 1885. 

Fiscal years. Production. 

Long tons. 
1885.--- .. -... --.----- .• -- ........ -- -----·-- ------ ......... -.. ...... .... . . 10, 562 
1886 ............. - ....... ---- .. -- ............... -- ....... ................. 71,356 
1887 ...... ...... ...... ...... ....... ......... ...... ...... ............ ...... 66,500 

Total ............................................................... . 148,418 

The Cedar River mine, operated by the Cedar River Coal Company, 
is located 20 miles from Seattle on the Columbia and Puget Sound rail
road. The first shipment of coal from this mine was made in 1884. 
The production for 1887 was double that for 1886. Extensive improve
ments were made at these mines during 1887, which will largely increase 
the output during 1888, making the capacity about5,000 tons per month. 
The production in 1887 was 35,885 tons~ 

9164 MIN-21 
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The abo~e four mines were the only ones which produced coal in King 
county in 1887, their total production being 339,961long tons. TheSe-
attle Coal and Iron Company is opening several mines in King county, .._ 
and the production of this county at Squak and Raging river in 1888 J 

will probably be largely increased. 
The princlpal mines in Pierce county are the Carbon Hill, South ~ 

Prairie, and Wilkeson; these mines during 1887 produced 229,785 tons 
of coal. The Carbon Hill mines are on the Northern Pacific railroad 
about 34 miles from Tacoma. The mines are situated on Carbon Hill 
river in a canon 400 to 500 feet deep. The coal is chiefly mined by 
drtfts above water level. Four coal beds are worked at these mines: 32-, 
4z, 5, and 10 to 12 feet in thickness, respectively. A number of other 
eoal heds have been opened, but not worked to any considerable extent. 
The coa1 is a soft bituminous and makes a fair quality of coke; it is used 
chiefly for steam purposes by railroads in California. 

The shipments from these mines since 1885 for fiscal years ending 
June 30 are shown in the following table: 

Shipmentsj1·om the Ca1'bon Hill 'ntines since 1885. 

Fiscal years. 

1885 ...................................................................... . 
1886 ..................................................................... .. 
1887 .••••..•. -- .......... -............................................... . 

Long tons. 

135,926 
120,965 
145,316 

Total................................................................ 402,207 

The total production of the Carbon Hill mines for the year ending 
December 31, 1887, was 173,808long tons. 

The South Prairie mine is situated on the Northern Pacific railroad, 
28 miles from Tacoma; operations were commenced at this mine in 1881. 
The coal is mined from a water level drift, but during 1887 a slope 450 
feet deep has been sunk and the mines will be worked from this opening 
in 1888. The average output per day during 1887 was 250 tons; the 
total production for the year was 52,524 long tons. The shipments from 
this mine for years ending J nne 30, since 1885, are as follows : 

Shipntents frorn South Prairie ntine since 1885. 

Fiscal years. 

1885 ...................................................................... . 
1886 ..................................................................... .. 
1887 ..................................................................... .. 

Long tons. 

34,314 
45,653 
59,815 

Total . • • • • • • • • • . • • . . • • • • • . • • • • • . •• • . • .. • . . • • • • . . . • • • • • • • • • .. .. • . . • • . 139, 782 
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The Wilkeson mine, operated by the Tacoma Coal Company, is situ
ated on the Northern Pacific railroad 32 miles from Tacoma. The mine 
was originally opened in 1877, but was abandoned and not re-opened 
until1884, since which time the company bas built a number of coke 
ovens and erected a crushing and washing plant, and is now manufact
uring a very excellent coke. This is the only coke made in the North
west at the present time. The production of the mines is about 100 
toris of coke per day. The total production of coal in 1887 was 3,453 
tons. The shipments of coke from this mine since 1885, for fiscal years 
ending June 30, are given in the following table: 

Shipments of coke frmn Tacorna since 1885. 

Fiscal years. Long tons. 

1885 ............................................ ·••·••·•·•···· .. .•. ..•..•.... 5, 402 
1886 ........•..•.......•••••..•....••... ······ .... ...... .••..... ...... .•.. 2, 837 
1887 . ... .. ..•... ••. •. . .••••. .•.• .. .••... .••... .•••.. .... .. .•........ ... . . . 2, 134 

Total............................................................... 10, 373 

The only mine worked to any extent in Thurston county is the Bu
coda mine, operated by the Northwestern Coal and Transportation 
Company. This mine is situated on the Pacific branch of the Northern 
Pacific railroad 45 miles from Tacoma and 90 miles from Portland, 
Oregon; it is the only mine opened in the Chehalis coal field. This 
mine commenced shipment in March, 1887, and at the close of the year 
had produced 15,295 tons; the coal is a lignite and is marketed at 
Tacoma, Portland, and intermediate points; it is not shipped as yet to 

/ San Francisco. This coal is easily and cheaply mined, having a good 
roof and bottom and dipping at an angle of about 5o. 

The Roslyn mine of the Northern Pacific Coal Company, is situated 
in Kittitass ~ounty, and is the only mine that is now being operated east 
of the Cascade mountains. It is on a branch of the Northern Pacific 
railroad, which leaves the main line at Cle-Elum. This mine supplies 
the Northern Pacific railroad with fuel, but the company soon intends 
to ship to the California and Oregon trade. The quality of this coal is 
semi-bituminous and resembles the coal from the Green River field; it is 
excellent for steam and domestic purposes and makes a fair quality of 
coke. The mine commenced shipment in November, 1886, and during 
1887 it had already become the third producing mine in the Territory. 
Its capacity is 400 tons daily. During 1887 the production was 104,782 
long tons. 

The Seattle Coal and Iron Company's mines are situated at Squak 
and Raging River. The completion of the Seattle, Lake Shore and 
Eastern railroad through Squak has enabled the mines there to begin 
shipping coal and they will probably furnish a considerable production 
during 1888. Five l:}eds of coal have b~en opened, 5z, 6, 6z, 7t? a~d 12 
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feet thick respectively. The quality of the coal is the same as that 
from the New Castle mines. At Raging River, 10 miles east of Squak, 
on the line of the same railroad, are the company's Raging River bitu
minous coal mines. The railroad is not yet completed to these mines, so 
that shipments have not yet begun. The number of men employed in 
the coal mines of the Territory in 1887 was 1,571. The cost of mining 
the coal and tran~portation to tidewater during the year was estimated 
at from $2 to $2.30 per ton, for the region west of the Cascade range. 
Several railroads are expected to be built in the Territory during 1888, 
and as many of these railroads intend to reach already discovered coal 
fields, a decided development of the coal-mining industry will doubtless 
follow their completion. The important coal fields of the Territory are 
all within a radius of 40 miles of tidewater and afford facilities for rapid 
shipment. The principal markets are those of California and Oregon. 
The approximate acreage of the developed coal lands in the Territory 
is shown in the following table: 

Acreage of developed coal lands in Washington Territory. 

Counties. 

~f:r~~- ~::: :~;~ :~ :~:: :: ::~: ::::::::::::::::::::::::::::::::::::::::::::::. 
Kittitass .••••.••••••.•.•••••••...•••••.•••.•.•..•.••.••..••.............. 
Lewis ................................................................... . 
Thurston ............................................................... . 
Whatcom ............................................................... . 

Total ......................................................... ···· 

Acreage. 

70,000 
40,000 
50,000 

5, 000 
5, 000 

10,000 

180, 000 

An estimateof the totaloutput of coal in the Territory sinccthe fir~t_ 
developments up to June 30, 1887, is given in the following table: 

Total production of coal in Washington Territory to June 30, 1887. 

Newcastle .............................................................. . 
Franklin ................................................................ . 
Black Diamond ............................................. -- ......... . 
Renton .................................................................. . 
Talbot . .............................................................. ··· 
Cedar River ................... : ........................................ . 
Carbonado .............................................................. . 
South Prairie .......................................................... . 
Wilkeson ............................................................. .. 
Bucoda ................................................................. . 

:~li?n~b-~~ =s~;· ::::::::::::::::::::::::::::::::::::::::::::::::::::::::: 
Clallam Bay ............................................................. . 

Production. 

Long tons. 
1, 308, 178 

46,272 
148,418 

35, 015 
10,000 
64,816 

402,207 
130,782 

10, 373 
4, 550 

40,987 
250,000 

500 

Total ............................................ ·····•·-··· .. ··-· · 2,452, 098 

·----------------------------------------------- -------· 

Mr. James H. Watson, mine inspector of the Territory, reports the 
following analyses of the coal of different mines in the Territory: 
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.Analyses of Washington Territory coals. 

Coal bed. 
Per I 

Ash. Fixed IV ol•tilo Sul- Water. Total. cent. of 

1 

carbon. matter. phur. coke. 

-------------
Per ct. Per ct. Per ct. Per ct. Per ct. Per ct. 

Newcastle, No.2 ••••••••.. 52.04 6. 04 46.00 35.50 . 04 11.70 99.28 
Newcastle, No.4 ... . •••••. 56.45 2.65 53.80 36.91 ......... 6.64 100.00 
Newcastle, Bagley ..•.••• . G0.4:{ 5.56 44.86 42.30 ............ 7. 22 100.00 
Franklin, No.10 ....•.•.•. . U2. 75 5.07 57.08 33.92 ............. 3.33 100.00 
Franklin, No.12 ........... 01.71 10.93 50.78 34.63 ............ . . 3.66 100.00 
Franklin, No.14 ........... 55.92 4.10 51.82 40.07 ........... .. 4. 01 100.00 
Andrews, S.C. & I. Co ... 55.73 3.08 52.65 31.91 ······- 12.30 100.00 
Cedar River ............... 55.03 5. 28 49. 7fl 32.68 ........... 12.29 100.00 
Talbot bed ......••••••••.. 53.40 2.49 50.97 3i. 65 ............ 11.89 100.00 
Mammoth ................. 61.69 7. 71 53.98 35.56 ............ 2. 75 100.00 
South Prairie ............. 62.92 3. 03 59.89 34.49 .............. 2. 59 100.00 
Carbonado (average 9 beds) 67.56 9. 26 58.30 30.70 .............. 1. 74 100.00 
Roslyn, No.1. . ............. 70.35 13.36 56.69 27.37 .16 2.42 100.00 
Roslyn, No.2 .•••........•. 66.51 6.80 59. 7l 32.10 .06 1. 33 100.00 

Rool.vn, No. a ..•••••.•• """I 64.35 4. 00 60.35 19.71 . 38 15,56 1 100.00 
Welliug;ton, B.C ....•..... 57.581 3. 95 1 53."" 39.56 .............. 2.86 100. 00 
Skagit Conner bed ......• 89.12 11.22 77.90 9. 96 ............ .92 100.00 
W1lkeson ................ 72.57 9. 70 62.87 25.56 .............. 1. 87 100.00 

"VEST VIRGINIA. 

Total production in 1887,4,836,820 short tons; spot value, $4,594,979. 
The coal regions of this State are located within the boundaries of 

the Appalachian coal fields, of which they form one of the most impor
tant integral parts, the present annnal production of the State being 
only exceeded by the other two bituminous regions in the same field, 
those of Pennsylvania and Ohio. Although active mining develop
ments are carried on in only fourteen counties, yet several others are 
included within the field the boundaries of which are clearly defined in 
the 1886 report. 

The Coal Measures of West Virginia have been generally grouped 
the same as those of southwestern Pennsylvania, of which they are an 
extension toward the south. The topmost group is known as the Upper 
Barren Measures, which are composed of sandstone and shale, but are 
nearly destitute of workable coal beds; next below occur the Upper 
Productive Coal Measures, containing several important. workable coal 
seams, of which the Pittsburgh or Cumberland big seam lies at the base 
of the formation. Prof. I. C. White has made a careful study of the 
coal beds in different sections of the State, and has constructed a sec
tion along the Baltimore anc.l Ohio Railroad tunnel in Preston county. 

The following is tlle section reported by Professor White of the Pitts
burgh coal bed in this region. 

Section of the Pittsbutgh coal btd in West Vi1·ginia. 

~~:f~ ~~~~::::::: ::::::::::::::::::::::::::::::::::::::::::::::: ~=:: :::::::::: 
Coal ........................................................................ .. 
Shale ...................................................................... .. 

. ~~\~~:r~~~ :~:~~·c:~~~:::::::: ~:::::::::::::::::::::::::::::::::::: :::::: : ::: : 
Total ................................................................. . 

'"""'"' ' ' -

Ft. In. 
0 8 
0 9 
0 10 
2 0 
9 0 
0 3 
1 6 

15 0 
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Although the Pittsburgh coal bed is found to vary greatly from t!:!s 
section, yet it illustrates the general structure. Next below occur the 
Lower Barren Measures, which are composed of reddish and bluish 
shales and slates interstratified with sandstone and limestone, but 
really containing no beds of workable thickness. This group in the 
sections just referred to is over 600 feet thick. The Lower Productive 
Coal Measures, which are separated from the Lower Barren Measures 
by the Mahoning sandstone in th'e same section, are 225 feet thick. In 
these measures can be recognized the Freeport and Kittanning coals. 
Although these beds, as well as the Pittsburgh, are better known 
by local names, a comparison of the Pennsylvania and West Virginia, 
names, particularly those in the Kanawha field, as determined by Pro
fessor White, is as follows: 

Comparison of Pennsylvania and West Vi1·g·inia coal beds. 

Kanawha coal field (local names). 

1. Raymond, Plymouth, etc. (bard splint) .••.................. 
2. Lower Cannelton (cannel and splint) ....................... . 
3. Coalbur~h (bard block splint) ............................. . 
4. ''Vinifreoe (splint) ...... . ................................. .. 
5. Cedar Grove (steam and gas coal) ......................... . 
6. Campbell's Creek (block splint) ........................... . 
7. Eagle Kanawha coke (gas and steam) ..................... . 
8. Upper Kanawha or New River (No. XII) .••...•..•..•...•.. 

Pennsylvania (local 
names). 

Pittsburgh. 
Upper Freeport. 
Lower Freeport. 
Upper Kittanning. 
Middle Kittanning. 
Lower Kittanning. 
Clarion. 

Below the Lower Productive Coal Measures occurs the Pottsville 
conglomerate, the thickness of which within the State is variously re
ported in different localities from 100 to 1,000 feet. ,.This latter group 
is here, as in Pennsylvania, composed of alternating beds of conglom
erate and sandstone, including beds of shale and slate, and, in a num
ber of localities, several valuable workable coal beds. 

On account of the change in the mining laws of the State, the pro
duction of the coal mines is no longer reported by the mine inspectors 
for the calendat year ending December 31, but for the year ending June 
30. In consequence of this fact the statistics from the individual mines 
in the State were collected directly by the Survey, instead of being re
ported by the mine inspectors as formerly. In collecting the statistics, 
however, valuable assistance has been rendered by Messrs. H. J. Tucker 
and Henry Cunningham, the present inspectors of the first and second 
districts respectively. These districts include the following counties: 

First district.-The counties of Barbour, Berkeley, Brooke, Callwun, 
Doddridge, Gilmer, Grant, Hampshire, Hancock, Hardy, Harrison, 
Jackson, Jefferson, Lewis, Marion, Marshall, Mason, Mineral, Monon
galia, -Morgan. Ohio, Pendleton, Pleasants, Preston, Putnam, Randolpll, 
Ritchie, Roane, Taylor, Tucker, Tyler, Upshur, Wetzel, Wirt, and Wood. 

Second district.-The counties of Boone, Braxton, Cabell, Clay, Fay
ette, Greenbrier, Kanawha, Lincoln, Logan, McDowell, Mercer, Mon-
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roe, Nicholas, Pocahohtas, Raleigh, Summers, Wayne, Webster, and 
Wyoming. 

There are fifty-four counties included within the· inspection districts, 
but only fourteen actually produced coal for shipment during 188"7, 
although coal was mined in a number of the other counties at country 
banks to supply a very local demand in the farming communities. No 
returns were received from these mines; they would not probably ex
ceed 1,000 tons. The production by counties, together with other spe
cial statistics, for 1887, is shown in the following table: 

Statistics of coal production in West Virginia in 1887. 

Counties. Number of Total pro- Number of 
mines. duction. employes. · 

Average 
number 

days 
worked, 

Average 
price at 
mines. 

Per short 
Short tons ton. 

Brooke. . . .......... . . . . . . 3 40, 366 50 256 $0. 94 
Ohio . ..... . ....... . ...... 9 131,936 211 221 1. 10 
Marshall...... . .. . . . . ... 3 92,368 125 230 I . 76 
Marion .. • • • • • . . . . . .. .. . .. 6 365, 844 590 280 . 80 
Preston . . . .. .. .. .. .. .. . . . 3 276, 224 348 250 . . ........ .. 
Mineral ... . . . . . . .. . .. . . .. 4 478, 636 475 190 I . 80 
Tucker . . . . .. . . . .. . .. . . . . . 2 24, 707 100 230 . 80 
Taylor . ..... . ............ 2 168,000 225 ...................... .. 
Harrison. .. .. .. • .. . .. .. . . 6 154, 220 263 2531 . 65 
Mason . .. .. . . . . .... .. .. .. 10 140, 968 368 209 1. 00 
Putnan1 .............. ... 2 53,200 200 . . .................... .. 
Kanawha.... . . .. .. .... .. 28 1, 126,839 2, 496 194 1. 25 
Fayette . . . .. . .. . .. . . . .. .. 25 1, 252, 427 3, 030 233 . 90 
Mercer . . . . . . . . . . . . . . . . . . . 5 575, 885 965 1 210 I . 76 

Total .. . .. .. . .. .. . . .. 108 4, 836, 820 9, 446 230 _ • 95 

During 1887 there were only one hundred and eight individual mines 
operated, as against one hundred and twelve during 1886, although the 
production during 1887 was over 830,000 tons in access of that for 1886, 
the spot value of the coal mined during 1887 being over $700,000 in 
excess of that for 1886. 

There was an increase of production in the following counties: Brooke ,, 
Marion, Preston, Mineral, Tucker, Taylor, Harrison, Mason, Putnam, 
Kanawha, and Mercer. In the following counties there was less coal 
produced in 1887 than in 1886: Ohio, Marshall, and Fayette. The moRt 
notable increase was in Kanawha county and the most notable decrease 
was in Fayette. There was an increase in the production of coke dur
ing the year in Preston, Marshall, Mercer, and Fayette counties. The 
average wages received for mining coal throughout the State was 4G.-6 
cents per ton, while the average price which the coal netted at the mines 
was 95 cents. The difference between the cost of mining and the selling 
price permitted of a small profit to the operators after deducting roy
alties and general expenses. 

Mr. Addison M. Scott, the resident engineer on the United States 
improvement of the Great Kanawha river, in a report to Col. William 
P. Craighill, the officer in charge, gives the following table, showing 



37G MINERAL RESOURCES. 

the increase of coal exports from the Kanawha Coal basin, both river 
and rail, for the years 1875 to 1887 inclusive. It is as follows: 

Coalshiprnents from the Kanatt'ha basin from 1875 to 1887. 

Years. 

Num- INum-1 Appro:x:
ber of ber of imate 

Shipments Shipments Total ship- mines tow- number 
by river. by railroad. ments. in boats of coal 

oper- in barges in 
ation. us~>. use. 

1- ----------=-- - ------~·- - ·- -- -------

1875 .•••••••••••.••••• -- .. - ... ---.----. 
1876.---.- --···-- - - .• --- •••• - •••••••. --
1877 ....•• ····-· .... ----- .. - ... --- . .... 
Year ending June 30, 1881 .••..••...••. 
Year ending June 1, 1883 . .•. . ......... 
Year ending J nne 1, 1884 ........... . . . 
Year fmding Jnne 1, 1885 ......... ·- . .. 
Year ending June 1,1886 ............. . 
Year ending June 1, 1'887 ............ .. 

Bushels. 
4, 048,300 
5, 024,050 
5, 183, 650 
9, 628, 696 

15,370,458 
18,421,084 
17,812,323 
17, 861, 613 
23,233,374 

Bushels. 
5, 792,925 
6, 609,650 
7, 758,800 
6, 631,660 

13,290,255 
12, 059. 172 
12,972, 217 
13,953,745 
19,160,896 

Bushels. 
9, 841,225 8 5 150 

11, 633, 700 10 5 
12, 942, 450 10 5 
16, 260, 356 13 6 
28, 660, 713 26 14 430 
30, 480, 256 28 
30, 784, 540 32 
31, 815, 353 1 36 
42, 394, 270 37 

14 1 ...... .. 22 ... . ... . 

---~~- -----~~~ 

From the above table it may be seen that the total output of Kana
wha coal in 1887 is 42,394,270 bushels (or about 1,750,000 tons), being an 
increase from 1875 to 1887, twelve years; of 336 per cent., showing the 
increased demand for Kanawha coals. 

Again, the increase in coal and coke tonnage over theN ewport News 
and Mississippi Valley railway for the year ending December 31, 1884, 
was 863,313 tons; for the year ending December 31, 1885, 1,157,851 
tons, a gain of 34.12 per cent; for the year ending December 31, 1886, 
1,267,954 tons, a gain of 9.5 per cent., and a gain in two years of 46.8 
per cent. 

A large amount of the West Virginia coal, especially that from the 
Kanawha region, is shipped by boat to Ohio and Mississippi river 
points. A comparison of Kanawha and other coals received in Cincin
nati, as given in the report of the secretary of the Cincinnati CbamlJer 
of Commerce, is as follows, in fiscal years: 

Annual receipts at Cincinnati of va-rious coals in seven yem·s, bushels of 80 pounds. 

Kinds. 1886. 1885. 1884. 1883. 1882. 1881. 1 1880. 
Kanawh~~o .. 17,329,349 14, 588, 573 15, 926, 743 13,260,347 13,950, 802 10, 715, 459 8, 912, 801 
Pittsburgh. 34,933,542 32, 286, 133 32,239,473 33,895,064 37,807, 961 23, 202, 084 31, 750, 968 
Ohio river .. 939,746 3, 007, 078 2, 956,688 3, S09, 534 3,560. 881 3, 151, 934 4, 268,214 
Cannel ..... 205,717 314, 774 293,010 180,621 77,336 67,684 202,489 
Anthracite . 1, 287,925 11, 257,900 1, 085,350 977, 250 779, 925 770,525 712,075 
Other kinds 2, 720, 250 2, 683, 864 3, 910, 795 2, 997, 216 3, 090, 715 2, 336, 752 2, 351,699 

-------------------------
Total. .. 57, 416, 529 54, 138, 322 56,412,059 54, 620, 032 59, 267, 620 40,244, 438 48,198,246 

I 

An examination of the above table with reference to the rate of in, 
crease of Kanawha coals in the Cincinnati market shows that in 1879-
'80 Kanawha coal receipts in Cincinnati were about one-fourth of Pitts
burgh coal receipts, and that in 1885-'86 Kanawha had increased to 
about one-half of Pittsburgh coal receipts; showing that in 1879-'80 
Kanawha coal receipts were about one and one-fifth times all other coal 



COAL. 377 

receipts, beside Pittsburg-h; i~ 1885-'86 Kanawha coal receipts were 
three and one-third times as much; that while in 1879-'80 Kanawha 
equalled one-fifth of all coal received in Cincinnati, and that in 1885-'86 
(eight years) Kanawha had grown to be about one-third of all. 

Kanawha coal receipts have increased eight and one-half times as 
fast as Pittsburgh, and Kanawha coal has driven out and replaced 
two-fifths of all coals received from sources other than Pittsl.mrgh; 
further, Kanawha coal receipts (increasing demand and consumption) 
have increased four times as fast as coal receipts from other sources. 
Mr. Scott, in referring to the Government improvements, says: 

"After the slackwater improvement is completed the coal mined for 
river shipment during the low stages (i. e., when the movable dams are 
up) will be locked down to the mouth about as fast as the barges are 
loaded (with smaller towboats and at less expense than now), and held 
there ready to go down the Ohio as the water in the stream admits. In 
short, the continuance of the locks and dams to the mouth of the river 
will not only nearly or quite double the time for shipping coal, but will, 
ill effect, put the Great Kanawha coal fields about 300 miles nearer to 
the markets of' the lower Ohio and Mississippi valleys. The slack
water will be of great advantage, too, in affording reliable navigation 
for the return of empty barges. Not considering the controlling effect 
of river navigation on freight rates, which in the case of the Great 
Kanawha connection with the Ohio river is of great importance, it 
might, in a narrow sense, be said that the completed improvement of 
the Great Kanawha would not directly affect the railroad charges, from 
the fact that the roads can not compete with the river in carying freight. 
This is particularly true in reference to the main interest of the valley, 
namely, coal. The rates for towing by river are so much lower than it 
is possible for railroads to carry that this traffic of the roads is neces
sarily confined almost entirely to interior points. In this connection 
a comparison of the rates on coal by rail and river will be interesting. 

"The distance from Charleston to Cincinnati by river is 263 miles. 
The charge for towing to Cincinnati, as stated before, is about 1 cent 
per bushel, or 25 cents for 2,000 pounds. This covers the return of 
the empty barges. Operators who have barges pay a boat a half a 
cent barge rent. The total additional expenses, including the care of 
barges, pumping, wharfage, lines, etc., may be taken at a quarter of 
a cent a bushel, making a total charge to Cincinnati of li cents per 
bushel, or 43£ cents per ton of 2,000 pounds. This is a little less than 
one-sixth of a cent per ton per mile. For longer distances, to points 
on the Ohio and Mississippi below Cincinnati, the rate per mile is 
much less than this. This rate, it will be noticed, is for operators who 
hire everything, and includes, of course, a profit on barges and tow
ing. For operators who own their barges and towboats, as several 
of the largest shippers do, the total cost, including wear and tear, 
of taking a ton of coal to Cincinnati is estimated at about 28 cents per 
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ton. This, it will also be remembered, e~braces 58 miles of the interior 
and expensive navigation (as compared with the proposed slackwater) 
in the Great Kanawha. 

"The rate on coal to the Great Kanawha operators during the past 
season, to Winchester, Kentucky, and other points on the Kentucky 
Central railroad-between Winchester and Covington-has been $2.70 
per ton of 2,000 pounds; to Covington, $2. The distance from Charleston 
to Winchester is 171 miles; to Covington, 266 miles. It may also be 
stated that the rate toChicago,425 miles, is the same as from Pittsburgh~ 
The rate to Lexington, Kentucky (190 miles), where the Chesapeake and 
Ohio comes in competition with t,he Cincinnati Southern, is $1.82 for 
2,000 pounds," showing the advantage of a competing waterway. 

The following table shows the location of the locks and dams on the 
Great Kanawha river, described in the I ast report, and their condition 
at the end of the year 1887: 

Table showing the location, etc., of locks and dams on the G1·eat Kana1vha rivm· al1·eady 
const1'Ucted, and same for those yet to be bu,ilt. 

No. of Location. Kind of When completed. lock. dam. 

-- -------
2 1 mile below Cannelton and 84! miles from Fixed ..•... Finished in 1887. 

mouth of river. 
3 1 mile below Paint Creek and 79! miles from .. .. do ..... Finished in 1882. 

mouth of river. 
4 1! miles below Coalburgh and 73 miles from Movable .. Finished in 1880. 

mouth of river. 

l 5 9 miles above Charleston and 67! miles from 
mouth ofriver. 

. •.. do ..... Do. 

6 4~ miles below Charleston and 54 miles from 
mouth ofriver. 

.... do ...•. Finished in 1886 . 

7 li miles below St. Albans and 44 miles from .... do ..... Yet to be built • 
month of river. 

8 2~ miles below Raymond City and 35! miles .... do ..... Do. 
from mouth of river. 

9 6 miles below "Winfield and 26! miles from .... do ..... Do. 
mouth of river. 

10 2! miles below Buffalo and 18! miles from .... do ..... Do. 

I 
mouth of river. 

11 I Foot ~lHee Mile Bar and I! miles from mouth ~---. do ... -~ Do. 

I of nver. 

A number of analyses of the coals and cokes have been reported to 
the Survey during the past year. These are contained in the following 
table: 
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.AnalySl1S of West Vi1·ginia coals and coke. . 

Names of coal and coke. Counties. 
I Fixed 
carbon. Water. Ash. 

------------1------1--------- -----

Bed No.6, Wellsburgh ....... Brooke ...... . 
Manchester steam...... .. .. .. Ohio ......... . 
Wheeling . .. . .. .. .. .. .. .. . .. . . ... do ........ . 
Boggs Run ..........•........ Marshall ..... . 
Gaston gas coal .. .. .. .. . .. . .. Marion ..... .. 
Lower Freeport . . . . . . . . . . . . . . Preston ...... . 
Despard gas coal. .. .. .. .. .. .. Harrison .... .. 
Black Baud................. Kanawha .... . 
Cedar Grove coal. ........... . .... do ....... .. 
Crown Hill splint ................ do ........ . 
Lovell's Campbell Creek ......... do ........ . 
Peabody gas coaL ................ do ........ . 
Blacksburgh steam coal. ......... do ........ . 
Robinson's Coal burgh .........•.. do ........ . 
Steven's Coal burgh .... do ...•.... 
Winifrede ........................ do ........ . 
Beury's Stone Cliff. . .. .. .. . . Fayette ..... .. 

·Elmo steamcoal. ................. do ....... .. 
Great Kanawha . .. .. . .. . .. .. .. .. tlo ....... .. 
Lawton steam coal. .............. do ....... .. 
Mount Carbon coking coal ........ do ........ . 
Mount Carbon coke .............. do ....... .. 
New River coal .................. do ....... .. 
New River coke .................. do ....... .. 
:Fire Creek coal .................. do ....... .. 
Fire Creek coke .................. <lo ....... .. 
Nuttall burgh coal. ............... do ....... .. 
Eagle seam coke ................. do ....... .. 
Flat Top, Freeman's .. :....... Mercer ....•.. 
]'lat Top coke, Buckeye .......... do ....... .. 
Montana coke ................ \ Marion ...... .. 

Per ct. Per ct. Per ct. Per ~t. Per ct. 
65. 90 30. 90 1. 40 0. 98 1. 80 
50. 67 39. 65 1. 73 4. 518 7. 95 
46. 02 43. 29 1. 61 1. 98 7. 10 
46. 30 43. 29 1. 20 3. 48 9. 21 
65. 40 32. 50 .. .. .. . . . .. . .. . 2. 10 
58. 67 26. 77 1. 48 3. 00 10. 04 
53. 30 40. 00 .. .. . .. .. .. 6. 70 

~~: ~~ ~t ~~ ~: i~ · o.' 65" ~: ~~ 
62. 61 33. 26 2. 14 0. 18 1. 81 
61. 07 35. 64 .. .. .. . 0. 37 1. 21 
56. 00 40. 42 0. 50 .. . .. .. . 3. 00 
59. 144 38. 350 2. 506 .. .. .. . .. .... 
62. 00 32. 50 4. 00 0. 45 
57. 43 38. 65 1. 95 .. .. . . 
58. 73 36. 33 1. 86 
71. 00 26. 50 0. 50 
72. 67 23. 62 1. 05 

0. 36 
0. 50 
0. 76 

58. 43 38.48 0. 62 .. . . .. 
75.02 22. 345 0. 610 o. 560 
61. 75 34. 91 .. . .. .. 0. 16 
92. 00 1. 45 0. 20 0. 10 
70. 659 26. 642 0. 668 0. 498 
96. 141 0. 140 0. 290 0. 569 
75. 499 22. 425 0. 735 0. 536 
91. 940 o. 492 0. 105 0. 538 
70. 67 25. 35 1. 35 0. 57 
90.48 ........ ....... 0. 56 
74. 256 18. 812 1. 011 0. 730 
92. 816 1. 059 0. 664 0. 548 
91. 85 I o. 43 I o. 42 I o. 48 

1. 50 
1. 97 
2. 72 
1. 50 
2. 20 
2.47 
1.463 
2.40 
6. 35 
1. 535 
2.860 
0. 805 
6. 928 
2.10 
9.00 
4.10 
4. 913 
6.82 
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In addition to the above the Charleston Industrial Development As
sociation has recently reported the following analyses, which present 
a comparison of the West Virginia cokes, manufactured from both New 
river and Kanawha coals, and a further comparison of these with coke 
made from coals mined in different localities: 

Comparative analyses of Kanawha, New River and other coke3. 

Localities. Mines or seams. Carbon. Ash. Sul- Authority. phur. 

Per ct. Per ct. Per ct. 
Connellsville ....... Bradford 89.576 9. 113 0.821 McCreath. 

Do ............. Coketon .. :::::::: 89.150 9.650 1. 200 B. Crowther. 
Irwins ............. Pennsylvania Gas 88.240 9.414 0. 962 Carnegie Bros. & 

Company. Co. 
All~gheny mount· Bennington B ..... 87.580 11.360 1. 060 McCreath. 

ams. 
Blossburg h ......... Arnot 

V(jifi. 
Seymour 84.760 13.345 0.998 Do. 

Allegheny river .... ~ui!~;~eE~~~ ~ ~ ~ 85.777 11.463 2.107 Do. 
Beaver county ..... 84.727 12.636 1. 99! Do. 
New river, Upper Quinnimont ...... 93.850 5.850 0. 300 J. B. Britton. 

Kanawha. 
Do ............. Fire Creek ........ 92. 180 6. 680 0. 618 Do. 
Do ............. Longdale ......... 93.000 6. 730 0. 270 C. E. Dwight. 
Do ............. Nuttall burgh ..... 92.220 7.530 0. 910 Do. 

Kanawha (middle) Powellton ......... 92.000 6. 500 0.105 Hy. Froeling. 
Do ............. Great Kanawha 89. 920 8.605 0. 216 Do. 

Do ............. 
colliery. 

Saint Clair ...... } 90.48 9.00 0. 500 Porter & Going. Do ......•...... Eagle ........... 
Do ............. East Bank C. G. 89.95 9.13 0. 378 H. V. C. & I. Co. 

avam. 
EUROPEAN COKES. 

English Durham ... Bromni ......... 91.580 6.815 I. L. Bell. 
Belgian ............ Mons. oein ...... 91.300 6. 20 M. de Maisilly. 
Germany ........... Westphalia .....•• 85.000 0.400 Dr. F. Muck. 
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WYOMING.(a) 

Total production 1887, 1,170,318 short tons; spot value, $3,510,954. 
The rapid increase of population in the adjoining Stat~s, Nebraska 

and Kansas, the growth of railway interests in Wyoming, and the de
mands of this Territory for fuel for manufacturing, all combine to ren
der the Wyoming coal mines extremely important. The production of 
the mines has steadily increased until at length the output in 1887 ex
ceeded a millon tons of coal. Most of the coal mined is consumed 
by the railways, but about 33 per cent: is sold for commercial pur
poses. There have been no new fields opened, and the increase has 
been due simply to the increased capacity of the mines. The coal fields 
of the Territory have been fully described in past volumes of the Min
eral Resources. The production of the Territory in 1887 has been as 
follows: The production of the mines at Carbon in 1887 was 288,358 
short tons, of which 265,377 tons were sold to the Union Pacific Rail
way Company; 21,260 tons were sold for commercial use, and 1, 721 
tons were used at the mine. The total past production of the mine 
is as follows : 

Pt·oduct of the Carbon mines, Wyoming. 

Years. 

1868 --···· ................ .. 
1869 ....................... . 
1870 ....................... . 
1871 ....................... . 
1872 ....................... . 
1873 ....................... . 
1874 ............ .......... .. 
1875 ....................... . 
1876 .... . .......... . ....... . I 1877 ...................... .. 

Short tons. 

6, 560 
30,482 
54,915 
31,748 
59,237 
61, 164 
55,880 
61,750 
69,060 
74,343 

Years. 

1878. ·-·····-·- ····-· ---··--· 
1879 ........................ . 
1880 . . -----·· ·----- ·--·--·--· 
1881 ........................ . 
1882.------ ............ ·-·-·· 
1883. ···------···· ••..••.. --· 
1884 -- ....... ··-- •••••. ···--. 
1885 ...... - •••.. ···- ..... -.- . 
1886 . ....................... . 
1887 ........................ . 

Short tons. 

62,418 
75,424 

100,433 
156,820 
200,123 
248,380 
319,883 
226,863 
2U, 233 
288,358 J 

At the Rock Spring mines the output in 1887 was 465,444 short tons, 
of which 187,634 tons were sold to the Union Pacific Rail way Company, 
275,420 tons were sold for commercial use, and 2,390 tons used at the 
mine. The total past production of the mine has been as follows : 

Product of the Rock Sp'ring mines, Wyoming. 

-18_6_8 _____ -_ --~-.:-:-:.-· . -•• -•• -•• -. -•• -•• ·1-S-ho_r_t to:~: II 1878 ••••• -~-~~------ •••••• 

1869 - ••• -..... -....... .. .. • • 16, 933 1879 ................ -....... . 
1870 . • . • • • . .. . .. • • • • . . • .. • • . 20, 945 I 1880 ....... -- ............... . 
1871........................ 40,566 . 1881 ........................ . 
1872 .......... ·•••••••• ...... 34,677 1882 ........................ -
1873 .... ••. ••• ........ """"" 44,700 1 1833 ........ • • ........ ••• • • • . 
1874........................ 58,476 I 1884 ........................ . 
1875 ........................ 104,664 11 1885 ........................ . 
1876 .................. ______ 134,952 I 1886 ............... __ _ ...... . 
1877 ......................... ! 146,494 1 1887 ......................... 1 

~--------------~-----

Short tons. I 

154,282 
193,252 
244,460 
270,425 
287,510 
304,495 
318, 197 
328,601 
359,234 
465,444 

The production of the mines at Almy, which are worked in the in
terest of the Union Pacific railway, was 196,913 tons, of which 134,933 
tons were sold to the rail way; 60,739 tons were sold for commercial use, 

a Reported by Mr. F. F. Chisolm. 
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ap.d 1,221 tons were used at the mines. The total -production of the 
mines is as follows : 

P1·odtwt of the Union Pacific mines at Al1ny, Wyoming. 

1869 ••••• -~~~~ •••••••••• J~orl ~:: I 1879 .• -~. -y~~~~-.:== Sho:~:::·~l 
1870 ....•• _................. 12,454 1880 .......••••.••..••.•••••• 100,234 
1871........................ 21,171 11881. ················-······· 110,157 
1872 .••.••••••••••....•••••. 22,713 1882 •..•...•.•••..••..••...•. 1 117,211 
1873 ..••... --............... 22, 847 1 1883 - .... -.. - •..•••••.••. -... 111, 713 
1874........................ 23,006 1884_ .••••.••••••.••.•••••••• 150,880 
1875 .. _ .. __ .. __ .. ____ • ____ _ _ 41. 805 I 1885 ... _. ___ .. __ . ___ . _. _ ..• _. 164-, 441 
1876... .•••••••••••..•..••. 60,756 I 1886......................... 155,547 
1877 ..•...•..••..•...••..•.. I 54, 6!3 1887 ...•........••.••...••... , 196, 913 
1878 ..•. _ •...••••••.••..•.• -I 59, 096 \ I 

The product of the mines at Almy, owned anu operated by the Rocky 
Mountain Coal and Iron Company, is sold almost entirely to the Central 
Pacific Railway Company, and the mines are for convenience called 
the Central Pacific mines. The production of these mines to date has 
been: 

Product of the Central Pacific mines at Alnty, Wyoming. 

Years. Short tons. Years. Short tons. 

1870. -----···· •.......••••. 
1871 .••..••...•...•..•.. ··-. 
1872 ··--········ .•.•...••... 
1873 .••..••••••••..••.••••.. 

16,981 
53, 843 

105,118 
130,989 
181,699 

1879 ..••. ····-·-········· ••.. 
1880 ...•••..••.•••••••••.•••. 
1881 ....••.•••••••••••••••••• 
1882 ..••••••••••••••.••••.•••. 

60,739 
82,684-
90,779 
94, 065 · 
78,450 
68,4-71 
70,216 

1874 ·--·-··········- ..••••.. 
1875 .....••.•••. ·•··••. ··- .. 
1876 .••••..••. ···-·· .•....... 
1877 ..•.•••••••••.••.••..•.. 
1878 ·••••· ..•..••.........•. 

92,589 
69,782 
67,373 
57,404 

1883. ·•••••··•··••••· ••••••.. 
1884 ·······-················· 

I }~~~ ~ : : ~ :: ~ ~:: : : ::::: : : : : : : : : 
11887 ........•.•.•..•••••••••. 

100,341 
164,510 

~------------------~---------

The Twin Creek mines were not operated in 1887. 

Years. 

RECAPITULATION. 

Alroy. 

Rock Twin 
Carbon. Spring. Creek. 

Union Central 
Pacific Pacific 
mines. mines. 

Total. 

------------ ------------------ ----·1----1 

'1868 ..•.•••••• 
1869 .•••••.••. 
1870 •••.•••••• 
1871. ••.•••••• 
1872 .••••••••. 
1873 •••••••••. 
1874 .••••••••• 
1875 .••..••••• 
1876 ......... . 
1877 ..••••.••. 
1878 ...•••.••. 
1879 ........ .. 
1&80 ......... . 
1881.. ....... . 
1882 ..•.•••••• 
1883 ......... . 
1884-......... . 
1885 ......... . 
1886 ......... . 
1887 .••••••••. 

Short 
tons. 
6, 560 

30,482 
54,915 
31,748 
59,237 
61,164 
55,880 
61,750 
69,060 
74,343 
62,418 
75,4-24 

100,433 
156,820 
200,123 
248, 381) 
319,883 
226,863 
214,233 
288,358 

Shm·t Short Short Sho1·t Sho1·t Short Short 
tons. tons. tons. tons. tons. tons. ton8. 

365 ....... - . . •..•. - . . . • . . . . . . . • . • • • . 6, 925 
16, 933 1, 967 ........... - .......... - .. . • • .. • . . 49, 382 
20, 945 12, 454 16, 9il1 . • . .. • • . .. . . . • .. . • • .. .. . 105, 295 
40,566 21, 171 53, 843 .... .• .. . ••. •• . . ........ 147, 328 
34, 677 22, 713 105, 118 .. - ...... -........... -.. 221, 74-5 
4-4-, 700 22, 847 130, 989 • • • • • • . . . • • • • .. . • • • .. • • . 259, 700 
58,476 23, 006 81,699 ........ ·••••• .• . • ... . . . 219, 061 

104, 664 41,805 92,589 . ... . • .. ........ .. . . .. . . 300, 808 
134, 952 60, 756 69, 782 . • • • • • .. . • • • • .. . • • • • • • . . 334, 550 
146, 494 54, 643 67' 373 .• -.-. .. . • • • . • .. • • • • • . .. 342, 853 
154,282 59,096 57,404- ............... -~---·. ••. 333,200 
193, 252 71, 576 60, 739 .................. -..... 4-00, 991 
24-4-, 4-60 100, 234 82, 684 . • • . . • • . 527' 811 
270, 425 ,_ 110. 157 90, 779 . • . .. . . . . • • • • • . . .. ...... 

1 

628, 181 
287. 510 117. 211 94-, 065 • s. 855 .•• _ •••. 

1 

... _.. .. 707, 764-
304,495 111, 71a I 78,450 36,651 .••• •• .. •••• •• •• 779,689 
318, 197 i 150, 880 ' 68, 471 4-5, 189 • •• • • • • • • • • .. • • . 902, 620 
328.601 

1

164.441 ! 70.216 17.207 .. ____ ....... _ •. 

1 

807.328 

~~~: ~:: ~~~: ~f~ j ~~~: ;i~ · -s.· o93 ·1· 5o: ooo · 1, ~~~: :r~ 



382 MINERAL RESOURCES. 

The nnmber of employes in the coal mines varies greatly from sulri
mer to winter; the greatest number at any time being about 1,300. 
The wages paid vary from 90 cents to $1.10 per ton of coal. The value 
of the prouuct of the Territory in 1887, at $3 per ton, is $3,510,954 . 

.A new mine, Central Pacific No. 6, was being opened at Almy by the 
Rocky Mountain Coal and Iron Company during 1887. A bed of coal 
7 feet in thickness was discovered near Douglas, in Albany county; 
during 1887 a shaft and slope were started into this bed, and it was 
expected that coal would be shipped from this mine early in 1888. 

Wyoming coal is shipped to widely separated points in the West, 
going to Salt Lake, Virginia City, San Francisco, Denver, and points 
in Nebraska as far east as the Missouri river. 



THE MANUFACTURE OF 'COKE. 

BY JOSEPH D. WEEKS. 

In this report, as in previous ones of the series, the word " coke" is 
used to denote only that coke made from bituminous coal in ovens, pits, 
ricks, or "on the ground," and which for convenience may be termed 
"oven coke." Having in the report for last year discussed the stat.istics 
of coke made in connection with illuminating gas, which for convenience 
may be termed "gas coke," this product of bituminous coal will not be 
considered in the report for the present year. 

The unit of quantity throughout this chapter is the short ton of 
2,000 pounds. The year, unless otherwise stated, is the calendar year 
ending December 31. 

Production of coke in the United States in 1887.-In the following 
table are consolidated by States and Territories the statistics of the 
production of coke in the United States for the year 1887: 

Manujactu1·e of coke in the United States, by States and Territories, in 1887. 

rh. 
I 

Coal """ I Coko pm.l 
.s q) 

.!tl q,$l Ovens, De- ~ 
0 

""'1':1 
Q • 

o<P cember 31. 0 • Total = 
States and Terri- ~s 

Q<D 
value of "-<0 

...,.!tl 0 ..... 
tories. <I)..Q · duced. og coke. ~ 

~.~ <I) <I) 

s;o - - -- "C pP. 
Built. ~uild- a) 

~ol 

~ 
';! 

Z""' mg. p. 
-- ~ --- ---------

Tons. Tons. Pe1· ct. 
Alabama ........ . 15 1, 555 1, 362 550,047 325, 020 59 $775,090 $2.39 
Colorado .......... 7 532 0 267,487 .170, 698 64 682,778 4. 00 
Georgia ........... 2 30C 0 158,482 79, 241 50 174,410 2. 20 
Illinois ........... 8 278 0 16,596 9,198 55! 19,594 2.13 
Indiana .•..•...•.. 4 119 0 35,600 17,658 50 51,141 2.81 
Indian Territory . 1 80 0 20, 121 10, 060 50 33,435 3.33 
Kansas ........... 4 39 0 27,604 14,950 54 28,575 1.91 
Kentucky ........ 6 98 0 29, 129 14,565 50 31,730 2.18 
Missouri. ......... 1 4 0 5,400 2, 970 55 10,395 3. 5G 
Montana .......... 2 27 0 10,800 7, 200 66i 72,000 10.00 
New Mexico .•.... 1 70 0 22,549 13,710 61 82,260 6.00 
Ohio ...... ......... 15 585 223 164,974 93,004 56 245,981 2.65 
Pennsylvania ..... 151 18,294 802 8, 938,438 5, 832,849 65! 10,746,352 1. 84 
Tennessee •....... 11 1, 560 165 655,857 396,979 61 870,900 2.19 
Virginia .......... 2 350 300 235,841 166,947 70.8 417,368 2."50 
Wasbin{?;ton . .. . .. 1 . 30 0 22,500 14,625 65 102,375 7. 00 
West VIrginia.... 39 2, 080 7421 ··~·27 442,031 63.3 976,732 2.21 

Total ......... ;270 . 
---

26,001 3, 594 11, 859, 752 7, 611,705 64.2 15,321,116 2.01 

It will be noted from the above table, as compared with 1886, that 
Texas and Utah drop out entirely; they were only carried in the table 
Qf last rear ~s 4avin~ est~bHsll~ents a.nd oven~. Montana, which pro· 

~~ 
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duced no coke in 1886, re-appears as a coke producer in 1887, while Mis
souri, which has not appeared in the tables in previous reports, appears 
this year with a production of 2,970 tons. 

The same fact as to the origin of the larger part of the coal made into 
coke that has been noted in previous volumes of" Mineral Resources" 
is again evident' in the above table, viz, that by far the largest propor
tion of coal manufactured into coke in the United States comes from 
the various eoal measures of the Appalachian basin, and, as an analysis 
of the statistics of the different districts will show, chiefly from the 
great Pittsburgh coal bed. Of the 11,859,752 tons of coal made into 
coke in the United States in 1887 only 446,986 tons, or between 3 and 
4 per cent., were from other coal fields. This, however, is an increase of 
126,000 tons in round numbers from the coal fields outside of the 
Appalachian fieid as compared with 1886. This 446,986 tons was 
burned in ten of the seventeen States in which coke was made in 1887, 
or in other words, these ten States burned but about 3 per cent. of the 
coal, and made only about 3 per cent. of the coke produced in the 
United States. Of this 446,986 tons of coal made into coke that came 
from the coal fields outside of the Appalachian basin, 290,036 tons 
were from the coal fields of Colorado and New Mexico; 53,125 tons 
from the Missouri basin; which would include the coal used in Kansas, 
Indian Territory, and Missouri; 45,725 tons from the Illinois fields, in
cluding that used in Illinois and western Kentucky; 35,600 tons were 
from the Indiana coal measures, and 22,500 tons from Washington 
Territory. 

As is noted above, most of the coal burned into coke in the United 
States came from the great Pittsburgh coal bed. This includes all that 
was burned in the Connellsville district, ail in the Upper Connellsville 
district, all in the Pittsburgh district, some of that burned in Ohio, 
West Virginia, and other States. Ranking next to this is the Pratt . 
seam in Alabama, most of the coal coked in that State being from this 
seam. Third in point of cowmmption in the manufacture of coke is 
the Sewanee seam of Tennessee. Fourth, the New River coking coal 
of West Virginia, and if in this is included the coal from the Flat Top 
region, it would rank second in point of consumption. 

In the production or" coke Pennsylvania still outranks all the other 
States, producing 5,832,849 tons out of 7,611,705 tons, or nearly 76f per 
cent. 

Statistics of coking in the United States.-In the following table are 
consolidated the statistics of coking in the United States for the year 
1887. These statistics relate not only to the production of coal and coke, 
but also to the consumption of coal and its percentage yield in coke, as 
well as the number of establishments making coke and the number of 
ovens built and building at the close of each year. 
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Statistics of the manufacture of coke in the United Stat , 1881 to 1887, inclusive. 

I I.;;. I bb I I ..... -+" I .s rd ow tlS. 
a;).i£ -~ Q;l 

a;)~ ~~ 
..... ~ ~ ~ 

Q i=la;) ~ i:l 0;.. OS 'C -~ g.v ·s rd .eo QQ;) 

Years. 0 '+-<A '0~ til~ ,.Q ,.Q Q) ... p.-+" 0 ~ 

'S:a 
rll rll ~ A -= ~~ ~ ~ 'd 

,., <I! a;> ~ .., ,., ,.t.j ~~ ~~ ::lei! ~ ~ 0 0 ~ tzj-+-' 0 0 0 0 ~0 
---

Short tons. Short tons. Percent. 
1881. ........ 197 14,119 1, 005 (), 546,662 4, 113,760 $7,725,175 $1.88 63 
1882 ......... 215 16,356 712 7, 577,648 4, 793,321 8, 462,167 1. 77 63 
1883. 231 18,304 407 8, 516,670 5,464, 721 8, 121, 607 1. 49 64 
1884 ......... 250 19,557 812 7, 951,974 4, 873,805. 7, 242,878 1. 49 61 
1885 ......... 233 20,116 432 8, 071,126 5, 106, 696 7, 629,118 1.49 63 
1886 ......... 222 22, 597 4,154 10,688,972 6, 845,369 11, 153, 366 1. 63 64 
1887 ......... 27o I 26, oo1 3, 584 

1

u, 859, 752 7, 611,705 15, 321,116 I 2. 01 64.2 
I 

From this table it appears that the number of establishments in the 
United States bas increased from 222 in 1886 to 270 in 1887. As is ex
plained elsewhere, part of this increase is more seeming than real, it 
being due to reporting in 1887 as separate works several establishments 
under one management which were reported as one works in 1886. 

The number of ovens built bas increased from 22,597 to 26,001. The 
production of coke has increased from 6,845,369 tons in 1886 to 7,611, 705 
tons in 1887. The coal consumed in the manufacture of coke has 
increased from 10,688 ,972 in 1886 to 11,859,7 52 tons in 1887 ; the total 
value of the coke from $11,153,366 in 1886 to $15,321,116 in 1887, and the 
aterage value per ton from $1.63 in 1886 to $2.01 in 1887; while the 
average yield of coal in coke increased from 64 per cent. in 1886 to 64.2 
in 1887. In other words, with the single exception of the number of 
ovens building at the close of the year, every item of this table shows 
an increase, and also makes the year 1887 show in all these particulars 
the largest figures of any year since the establishment of the industry 
in the United States. 

· In the eight years that have been cove'red by these reports, i. e., from 
1880 to 1887, both inclusive, the number of ovens has increased from 
12,372 to 26,001, or more than 100 per cent; the coke produced from 
3,338,300 tons to 7,611,705 tons or 128 per cent.; the average value of 
the coke has increased from $1.99 per ton to $2.01 per ton. 

9194MIN-25 
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Total number of coke works in the United States.-The following table 
gives the number of establishments manufacturing coke in the United 
States in each year from 1880 to 1887, by States: 

Number of establishments in the United States manufacturing coke from 1880 to 1887. 

States and Territories. 1880. 1881. 1882. 1883. 1884. 1885. 1886. 1887. 

1-- --------- ---------- - ------
Alabama ........•••..•.••......... (a) 4 
Colorado......................... . 1 
Georgia.......................... . 1 
Illinois .............. _.._.. . . . • . . . . . . 6 
Indiana.......................... . 2 
Indian Territory.................. 1 
Kansas........................... 2 

~!~:~~~~::::::::::::::::::::::::: g 
Montana.. . ....................... 0 
New Mexico.................. . ... 0 
Ohio.............................. 15 
Pennsylvania..................... 124 
Tennessee . . .. .. .. • .. . .. . . . . . . .. . . . 6 
Texas............................. 0 

~tt~~~gi~~ ~: ':: ~::::::::::: "::::: ~ g 
West Virginia.................... 18 

4 
2 
1 
6 
2 
1 
3 
5 
0 
0 
0 

15 
132 

6 
0 
1 
0 
0 

19 

5 
5 
1 
7 
2 
1 
3 
5 
0 
0 
2 

16 
137 

8 
0 
1 
0 
0 

22 

6 
7 
1 
7 
2 
1 
4 
5 
0 
1 
2 

18 
140 
11 

0 
1 
1 
0 

24 

8 
8 
1 
9 
2 
1 
4 
5 
0 
3 
2 

19 
145 
13 

0 
1 
1 
1 

27 

11 
7 
2 
9 
2 
1 
4 
5 
0 
2 
2 

13 
133 
12 
0 
1 
1 
1 

27 

14 
7 
2 
9 
4 
1 
4 
6 
0 
4 
2 

15 
108 
12 

1 
1 
2 
1 

29 

15 
7 
2 
8 
4 
1 
4 
6 
1 
2 
1 

15 
151 

11 
0 
0 
2 
1 

39 

Total ....................... 186 m 215"j231250 233 222 270 

a The number of establishments on December 31 of each year. 

From the above it will be noted that the number of establishments 
at which coke is made in the United States has increased from 222 in 
1886 to 270 in 1887. The total number of establishments is greater than 
during any previous year. A part of this increase is more seeming than 
real, the increase in the number of establishments in Pennsylvania from 
108 to 151 being due, in part, to the different metl.iods of reporting the 
number of establishments. In 1886 several proprietors of coke works 
owning a number of establishments reported them as one, tbey being 
under one general management. This year, at the request of the special 
agent, they have been reported as separate works, corresponding in this 
respect to the practice prior to 1886. 

The number of establishments in the country for each year since 1850, 
for which there are any returns, is as follows: 

Nurnbm· of coke establishments in the United States since 1850. 

Yoa'~ Numb"·I -----Y-ea_r_s. _ ___ 
1 

Number. 

1850 (census year)............. . 4 1882, December 31 .............. . 
1860 {census year).............. 21 1883, December 31 .............. . 
1870 (census year).............. . 25 188i,December31 ............. .. 
1880 (census year) ............ --~ 149 1 1885, December 31 .............. . 
1880, December 31 .. . .. .. .. .. . .. 186 1886, December 31 .............. . 
1881, December 31 ...... ...... .. 197 1887, December 31 ........... . . .. 

215 
231 
250 
2.j3 
222 
270 

Number of coke Ot'ens in the United States.-The following table gives 
the total number of coke ovens in the United States on December 31 of 
each year from 1880 to 1887. In addition to the coke made in ovens 
some has been made in pit!:l and on the ground i but ~s tbe number of 



COKE. 387 

pits varies greatly at different times, no attempt has been made to give 
their total number. 

Number of oolce ovens in the United States on Decernber 31 of each oj tlle years from 1880 
to 1887. 

I States and Territo- I I I 
ries. 1880. 1881. 1882. 1883. 1884. 1885. 1886. 1887. 

------------ ---
Alabama .••..••••• 316 416 536 767 976 1, 075 1, 301 1, 555 
Colorado .....•.... 200 267 344 352 409 434 483 532 
Georgia ........... 140 180 220 264 300 300 300 300 
Illinois ...•....... 176 176 304 316 325 320 335 278 
Indiana ........... 45 45 37 37 37 37 100 119 
Indian Territory._ 20 20 20 20 20 40 40 80 
Kansas .•••••..... 6 15 20 23 23 23 36 39 
Kentucky ...... 45 45 45 45 45 33 76 98 

~~~~!~: :::::::: :· 0 0 0 0 0 0 0 4 
f) 0 0 2 5 2 16 27 

New Mexico ...... 0 0 0 12 70 70 70 70 
Ohio .•...........• 616 641 647 682 732 642 560 585 
Pennsylvania .. _ .. 9, 501 10,881 12, 42t 13,610 14,285 14,553 16,314 18,294 
Tennessee ....•... 656 724 861 992 1,105 1,387 1,485 1,560 
Texas .....•....... 0 0 0 0 0 0 0 0 
Utah ......••....•. 20 20 20 20 '20 20 20 0 
Virginia .......... 0 0 0 200 200 200 350 350 
Washin~ton ...... 0 0 0 0 0 2 11 30 
West V 1rginia . ... 631 689 878 962 1, 005 978 1,100 2, 080 

--------~--------
Total ....... 

1 

12, 372 14, n9 I 16, 356 18, 304 I 19, 557 20,116 22,597 26,001 
I 

With three exceptions, viz., Georgia, New Mexico, and Virginia, 
every State in the Union in which coke was I!l~de in1887has shownan 
increase in the number of ovens. The total increase is from 22,597 to 
26,001, an increase of 3,404 ovens, or 15 per cent. In 1885 but three States, 
Pennsylvania, Tennessee, and Alabama, bad over 1,000 ovens; in 1886 
four States were credited with over 1,000 ovens, and the same is true 
of 1887. Ranking the four States in this respect, Pennsylvania is first, 
with 18,294 ovens, or 70 per cent. ; West Virginia second, with 2,080 
ovens, or 8 per cent. ; Tennessee third, with 1,560 ovens, or 6 per cent., 
and Alabama fourth, with 1,555 ovens, or nearly 6 per cent. 

As bas already been stated, most of the ovens in the United States are 
of the bee-hive or solid wall type; by far the larger number being of the 
regular bee-hive shape. Others are a modified shape of the bee-hive or \ 
solid wall oven, the oven being long or muffle shaped. Notwithstanding 
the repeated experiments that have been made to produce coke success
fully from American coals in a flue oven, they have been almost univer
sally a failure, for reasons that need not be discussed here. Works at 
wbieh most earnest efforts have been made to use the flue ovens have 
finally been compelled to abandon the attempt, and the flue ovens 
have either been torn down and bee-hive ovens erected in their stead, 
or new constructions and extensions of these works have been with the 
bee-hive oven, 
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Number of ovens building in the Un·ited States.-In the following table 
is given the number of ovens that were actually in course of construc
tion in the United States at the close of each year from 1880 to 1887 : 

Number of coke ovens building in the Dnited States at the close of each of the years from 
1880 to 1887. 

I Stat" a~d Territo-
I I 

nes. 1880. 1881. 1882. 1883. 1884. 1885. 1886. 1887. 

------------ -----
Alabama ..... .. ... 100 120 0 122 242 16 1, 012 1, 362 
Colorado .... . ..... 50 0 0 0 24 0 0 0 
Georgia . ..... . ... . 40 40 44 36 0 0 0 0 
Illinois . . ....... . . 0 0 0 0 0 0 0 0 
Indiana ........... 0 0 0 0 0 0 18 0 
Indian Territory .. 0 0 0 0 0 0 0 0 
Kansas . .....•.... 0 0 0 0 0 0 0 0 
K~ntuc~y .. ..... . 0 0 0 0 0 0 2 0 
M1ssour1. ....... .. 0 0 0 0 0 0 0 0 
Montana .. . ....... 0 0 0 0 12 0 0 0 
New Mexico ...... 0 0 12 28 0 0 0 0 
Ohio ...... ... . .. .. 25 0 0 0 0 0 0 223 
Pennsylvania .. .. . 836 761 642 211 232 317 2, 558 802 
Tennessee .... . ... 68 84 14 10 175 36 126 165 
Virginia ...... , _ .. 0 0 0 0 0 0 100 300 
Washington ...... 0 0 0 0 0 0 21 0 
West Virginia . .. . 40 0 0 0 127 63 317 742 

----------------------
Total ....... 1,159 

I 
1, 005 712 407 1!12 432 

I I 
4,154 3, 594 

There is no attempt in this table to indicate the increase in the total 
numbe.r of coke ovens during the year. This is shown under the pre
vious subject, total number of coke ovens in the United States. In this 
table is gi\en only the number of ovens reported as being in course of 
construction at the close of 1887; as compared with the total number 
of ovens in course of construction at the close of 1886, which was the 
year that showed the greatest total since the beginning of these reports, 
there is a decided falling off, the number in course of construction at 
the close of 1886 being 4,154, and 3,594 at the close of 1887, a reduction 
of 560. Notwithstandiug this falling off, however, the report indicates 
the greatest activity in the building of ovens at the close of 1887, aud 
the probabilities are that the increase in the number of ovens in exist
ence at the close of 1888 will be considerably in excess of the number 
building at the close of 1887. The greatest number in course of con
struction in any one State is in Alabama, where 1,362 -ovens were build
ing; Pennsylvania comes second, with 802; West Virginia third, with 
742; Virginia fourth, with 300; Ohio fifth, with 223; and Tennessee 
sixth, with 165. It will be noticed, therefore, that all of the chief coke 
producing States, with the exception of Colorado, had ovens iu course 
of construction at the close of the year. 

Total production of colce in the United States.-The production of coke 
in the United States for the years 1880 to 1887, inclusive, was as fol
lows: 
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Amount of coke produced in. the United States, 1880 to 1887, inclusive, by States and Terri
to1·ies. 

States and Ter- 1 
ritories. 1880. 

I 

1881. 1882. 1883. 1884. 1885. 1886. 1887. 

--- ------------

Short Short Short Short Short Short Short Short 
tons. tons. tons. tons. tons. tons. tons. tons. 

Alabama ...... 60,781 109,033 152,940 217, 531 244-, 009 301,180 375, 054 325,020 
Colorado·----· 25,568 48,587 102,105 133,997 !Hi, 719 131,960 14-2,797 170,698 
Georgia . . ..... 38,041 41,376 46, Ei02 67,012 79, 2~8 70,669 82,680 79,2-1-1 
Illinois-----·. 12, 700 14, 800 11,400 13,400 13,095 10,350 8,103 9,198 
Indiana .. .... . 0 0 0 0 0 0 6,124 17, 658 
Indian Ter .... 1, 546 1, 768 2, 025 2,573 1, 912 3, 584 6, 351 10, 060 
Kansas 3, 070 5,670 6, 080 8, 430 7,190 8, 050 12,493 14,950 
Kentueky .... 4, 250 4, 370 4, 070 5, 0~5 2, 223 2, 704 4, 528 14,565 
Missouri . ..... 0 0 0 () 0 0 0 2, 970 
Montana ..... 0 0 0 0 75 175 0 7, 200 
New. Mexico .. 0 0 1, 000 3, 905 18, 282 17,940 10,236 lil,710 
Ohio 100,596 119,469 10l, 722 87, 834 62,709 39, 416 34-,932, 93,004 
;\ennsylvania . 2, 821, 384 3, 437,708 3, 945,034 4, 438,4(i-J. 3, 822,128 3, 991, 805 5, 406, 597 5, 832, 849 
Iennessee .... 130,609 143, 853 187, 695 203, 691 219,723 218,842 368, 139 396, 979 
Utah .......... 1, 000 0 250 0 0 0 0 0 
Virginia . ..... 0 0 0 25,340 63,600 49,139 122,352 166,947 
Washington .. 0 0 0 0 400 311 825 14, 625 
West Virginia. 138, 755 187, 126 230,398 257, 519 223,472 260,571 264,158 442,031 

--- --- ·~------------------
Total ... 3, 338, 300 4, 113, 760 4, 793, 321 5, 4d4, 721 4, 873, 805 5, 106, 696 6, 845,369 7, 611,705 

Prom this it will be seen that the maximum production of coke was 
reached in 1887, the product for that year being 7,611,705 tons, as com
pared with 6,845,369 tons in1886. Pennsylvania still remaihs the great 
producing State of the Union; it was the only State producing over half 
a million tons, its product being 5,832,849 tons. 

The following table gives the relative rank of the States and Terri
tories in the production of coke in th~ years 1884 to 1387, inclusive: 

Rank of the States ancl Territories in production of coke in 1884, 1885, 1886, and 1887. 

I States and Terri- I ' I I 
1885.11886. 1884.1 1885. 1886. 1887. States and Terri- 1884. 1887. tories. tories. 

----

Pennsylvania ... 1 1 1 1 Illinois ........... 10 10 11 15 
Alabama .... 2 2 2 4 I K""'"'······ ..... 11 11 9 10 
West Virginia .. 3 3 4 2 Indiana ...................... 13 9 
Tennessee ...... 4- 4 ' 3 3 Kentucky ..... __ . 12 13 14- 12 
Colorado ........ 5 5 5 5 Indian Territory. 13 12 12 14 
Georl!'ia ......... 6 6 7 8 I w .. wngton.. .... ~· 14 15 11 
Virginia ........ 7 7 6 6 Montana ...... __ . 15 15 16 
Ohio 8 8 8 7 Missouri ......... ------1-----. 17 
New :M~~ic~~:::l 9 1 91 10 I 13 

From the above table it will be seen, as compared with 1886, that 
Pennsylvania retains the first place; Alabama has dropped to fourth, 
while West Virginia has risen from fourth to second ; Tennessee still 
remaining the third; Colorado is fifth ; Georgia and Ohio have changed 
places, Virginia remaining the sixth, as in 1886. 
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Value and average selling price of coke.-In the following table is given 
the total value of the coke produced in the United States for each year 
from 1880 to 1887: 

Total value at the ovens of the coke rnade in the United States in the years f./om 1880 to 
18i:l7, by States and Te1·rito1'ies. 

States and Ter· 1880. 1881. 1882. 1883. 1884. __::_I 1886. 1887. ritories. 

----- -------
Alabama ..... $183,063 $326,819 $425, 940 $598,47:l $609,185 $755,6451 $993,302 $775,090 
Colorado ..... 145,226 267, 156 476,665 584,578 409, 930 512,162 569, 120 682,778 
Georgia ...... 81, 789 88,753 100, 194 147, 166 169, 192 144,198 179, 031 174,410 
lllinoi>~ ....••. 41, 950 45,850 29,050 28,200 25,639 27,798 21,487 19,594 
Indiana ...... 0 0 0 0 0 0 17,953 51,141 
Indian Ter ... 4, 638 5, 304 6, 075 7, 719 5, 736 12, 902 22,229 33,435 
Kansas ...... 6, 000 10, 200 11,460 16,560 14,580 13,255 19,204 28,575 
Kentucky .... 12,250 12,630 11,530 14,425 8, 760 8, 4!)9 10,082 31,730 
Missouri ..... .......... ... ................. . .................. . ............... -- -- - .. ................. 10, 395 
Montana ..... 0 0 0 0 900 2, 063 0 72, 000 
New Mexico 0 0 6, 000 21,478 91,410 89, 700 51,180 82,260 
Ohio ..... . .. . 255,905 297,728 266,113 225,660 156,294 109,723 94,042 245,981 
Pennsyl-

vania ...... 5, 255, OtO 5, 898, 579 6, 133, 698 5, 410,387 4, 783, 230 4, 981,656 7, 664, 023 10,746, 352 
Tennessee ... 3~6, 607 342, 5~g 472, 505 459,126 428, 870 398,459 687,865 870,900 
Utah ......... 10, 000 2, 500 0 0 0 0 0 
Virginia ..... 0 0 0 44,345 111,300 85,993 305,880 417,368 
Washington . 0 0 0 0 1, 900 l, 477 4,125 102,375 
West Vir- 318,797 429,571 520,437 563,490 425,952 485,588 513,843 976,732 

ginia ....... 

Total. .... J6, 631, 267 
---

7, 725,175 8, 462.167 8, 121, G07 7, 242,878 7, 629,118 11, 153, 366 15, 321, 116 

While this table gives the totals of the values as returned in the 
schedules, the figures do not always represent the same thing. A state
ment as to the actual selling price of the coke was asked for, and in 
most cases, including possibly 80 per cent. of all the coke produced, the 
figures are the actual selling price. In some cases, however, the value 
is an estimate. Considerable of the coke made in the United States is 
produced by proprietors of blast furnaces for consumption in their own 
furnaces, none being sold. Tlle value, therefore, given for this coke 
would be an estimate based, in some instances where there are coke 
works in the neighborhood selling coke for the general market, upon 
the price obtained for this coke. In other cases the cost is estimated 
at the co~t of the coke at the furnace, plus a small percentage for profit 
on the coking operation, while in still other cases the value given is only 
the actual cost of the coke at the ovens. 

It will be noted that the value of the coke made in the United States 
has increased from $11,153,366 in 1886 to $15,321,116 in 1887, an increase 
of about 37 per cent., though the increase in the production of coke was 
only a little over 10 per cent.; indeed the demand for coke in 1887 was 
so great that, not only was there a large increase in production, but con
siderable increase in price. 

The preceding table gives the total value of the coke by States and 
Territories, and also for the United States. 

In the following table is given the value per short ton: 
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.Average value pe)' short ton: at the ovens, of the coke rnade in the United States in the years 
from 1880 to 1887, by States a.nd Territories. 

States and Territories. 11880. . 1881. 1 1882. 1883. , 1884. 1885. 1886. 1887 . 

.Alabama..... . • . • • • . • • • . . • . $& 01 $3. 00 $2. 79 $2. 75 $2. 50 $2. 50 $2. 65 $2. 39 
Colorado . . . • • • . . • • • . • . • • • • . 5. 68 5. 29 4. 67 4. 36 3. 45 3. 88 3. 99 4. 00 
Georgia........... . • .. • • • • . 2.15 2. 15 2. 15 2. 20 2, 13 2. 04 2. 17 2. 20 
Illinois. • . .. • . • . • .. • • • • . .. • . 3. 30 3. 10 2. 55 2. 10 1. 96 2. 68 2. 65 2. 13 
Indiana . . . . . .. .. • • • • • • • .. . . 0 0 0 0 0 0 2. 93 2. 81 
Indian Territory........... 3. 00 3. 00 3. 00 3. 00 3. 00 3. 60 3. 50 3. 33 
Kansas . . • . . . .. . . . . . . . .. . . . 1. 95 1. 80 1. 70 1. 96 2. 02 1. 65 1. 54 1. 91 
K~ntuc~y............ • . • • . 2. 88 2. 89 2. 83 2. 87 3. 94 3. 14 2. 23 2. 18 
MlSSOUrl . • . . • . • • • • • • • • • . • • • 3. 50 
Montana .. . . . . . • . • • • . . • • . . 0 0 0 0 12. 0(1 11. 72 0 10. 00 
New Mexico . •• . ... . . . . . . .. 0 0 6. 00 5. 50 5. 00 5. 00 5. 00 6. 00 
Ohio . . . . . . . . . • • . • • . . • • . • • • • 2. 54 2.49 2. 57 2. 57 2. 49 2. 78 2. 69 2. 65 
Pennsylvania . . • .. • • . . . . . . . 1. 86 1. 70 1. 55 1. 22 1. 25 1. 25 1. 42 1. 84 
Tennessee.................. 2. 42 2. 33 2. 52 2. 25 1. 95 1. 31 1. 87 2.19 
Utah....... . . . . . . . • • . . . . . . . 10. 00 0 10. 00 0 o 0 0 0 
Virginia .. .• . . . .... .• . .. . •. 0 0 0 1. 75 1. 75 1. 75 2. 50 2. 50 
Washington . . . .• . • . . . .. . . . 0 0 0 0 4. 75 4. 75 5. 00 7. 00 
West Virginia . . • . • • • . . . . . . 2. 30 _ 2. 30 _ ~- 2. 19 _~I - 1. 86 _ 1. 94 _~_2:_: 

1 
I Total average. . . . . . • . 1. 99 1 I. 88 1 1. 7711. 49 1. 49 J 1. 49 1 1. 63 J 2. 01 

An increase in the average value of coke was noted in the report for 
1886 over the values for the three preceding years, i. e., 1883, 188:1, and 
1885; an increase is also noticeable in the average value of the present 
year, it being greater than that for any preceding year since these figures 
have been collected, the nearest approach being in 1880, when the aver· 
age value was $1.99. It seems hardly necessary to say that this aver
age value was obtained, not by taking the average of the prices given 
in this table, but by dividing the total value of the coke produced by 
the total number of tons of coke-in other words, $2.01 is a true aver
age price, not an average of prices . 

.A. mount of coal consumed in the 1nanujacture of coke.-In the following 
table is given the total nurn ber of tons of coal which entered into the 
manufacture of coke in the United States for the years 1880 to 1887: 

Amount of coal used in the man·ujacture of coke in the United States f1·on~ 1880 to 1887, by 
States and Ter1·itories. 

States and 1880. 1881. 1882. 1883. 1884. 1885. 1886. 1887. Territories. 

------- --------- ------ ---- - - --
Short Short Sho1·t Short Short Short Sho1·t Short 
tons. tons. tons. tons. tons. tons. tons. tons. 

.Alabama . .... 106, 283 184, 881 261, 839 359,699 413, 184 507,934 635, 120 550,047 
Colorado . .. .. 51,891 97,508 180, 549 224,089 181, 968 208,069 228,060 :!67, 487 
Georgia ..... 63,402 68, 960 77,670 111, 687 132,113 117,781 136, 133 158,482 
Illinois ... • .. 31,240 35,240 25,270 31, 370 30,168 2.1.,487 17,806 16,596 
Indiana .....• 0 0 0 0 0 0 13,030 3;), 600 
Indian Ter •. . 2, 494 2, 852 3, 266 4,150 3, 084 5, 781 10,242 20, 121 
Kansas ....... 4, 800 8, 800 9, 200 13,400 11,500 15,000 23,062 27,604 
Kentucky . . .. 7, 206 7,406 6, 906 8,437 3, 451 5, 075 9, 055 29,129 
Missouri .... . 0 0 0 0 0 0 0 5, 400 
Montana . . ... 0 0 0 0 165 300 0 10, 800 
New Mexico. 0 0 1, 500 6, 941 29,990 31, 889 18,194 22,549 
Ohio ......... 172,453 201, 145 181, 577 152, 502 108,164 68,796 59,332 164,974 
Pennsyl-

vania ...... 4, 347,558 5, 393,503 6, 149, 179 6, 823,275 6, 204, 604 6, 178,500 8, 290,849 8, 938,438 
Tennessee . .. 217, 656 241,644 313,537 330, 961 348,295 412,538 621,669 655,857 
Utah ...•..... 2, 000 0 500 0 0 0 0 0 
Virginia .... 0 0 0 39, 000 99, 000 81,899 200, 018 235,841 
Washinrt:ton. 0 0 0 0 700 544 1, 400 22,500 
West Vll'-

ginia •...••. 230,758 304,823 366, 653 411,159 385,588 4.15, 533 425,002 698,327 
------- ----------------· ---- ~---

Total ..•. 5, 237,741 6, 546,762 7, 577,646 8, 516,670 7, 951, 974 8, 071,126 10,688,972 11,859,752 
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In this statement is inciuded all of the coal charged into the ovens, 
without any reference to its condition when so charged. A large pro
portion of the coal used is "run of the mine; " that is, all of the coal as 
it comes from the pit-lump, nut, and slack-is charged, without screen
ing, into the ovens, the coal in these caseR being mined only for the pur
pose of being made into coke. This is especially true of the Connells
ville, Allegheny Mountain, and Reynoldsville-Walston districts in Penn
sylvania, the New River district in West Virginia, and the Warrior dis
trict in Alabama, as well as several others. On the other hand, a large 
amount of coking, as will appear from the statement made in connection 
with the industry in different districts, is for tlte purpose of utilizing 
the slack coal produced in mining. This is true of the Pittsburgh dis
trict in Pennsylvania, as well as of many of the localities producing 
but a small amount of coke. It is not found practicable, however, as 
suggested above, to distinguish between the coal which was used as 
"run of the mine" and that which was used as " slack." 

The amount of coal necessary to produce a ton of coke in 1887 was 
1.56 tons, or 3,120 pounds; in 1886, 1.56 tons, or 3,120 pounds; in 1885, 
1.58 tons, or 3,160 pounds; in 1884, 1.63 tons, or 3,260 pounds, 

Yield of coal in coke.-The table given below shows the average yield 
of the coal coked in the United States for the seven years covered by 
this report. By the yield is meant the percentage of the constituents 
of the coal that remained in the coke after the process of coking. 

Percentage yield of coal in the manujactu,1·e of volce in the United States in the yem·s 1880 to 
1887, by States and Territories. 

States and Terri
!tories. 1880. 1881. 1882. 1888. 1884. 188~ 1 1886. 1887. 

I-------I--P-er-c~t. Per ct. Per ct. Per ct. Per ct. Per ct. I Per ct. Per ct. 
Alabama....... . ... 57 59 58 60 GO 59 59 59 
Colorado.... . . . . . . . . 49 50 57 60 64 63 62.6 64 
Georgia . . . . . . . . . . . . 60 GO 60 60 60 GO GO 50 
Illinois. . ........... 41 42 45 43 43 48 4G 55! 
Indiana............. 0 0 0 0 0 0 47 50 
Indian Territory . . . 62 62 62 62 62 62 62 50 
Kansas............. 64 64.4 65 62.9 62! 53! 54.2 5i 
K~ntuc~y .......... 60 60 59 60 64 53 50 50 
MISSOUri .••••• •••••• . • •• • • •. • •• . • •• . .•• . • • • . • • • .. . • . · • • · •• •. . •• • "(i"" 55 
Montana........... . 0 0 0 0 46 58! 66t 
New Mexico........ 0 0 66~ 57! 57-1, 56! 56 61 
Ohio................ 58 59 57 58 58- 57 59 56 
Pennsylvania....... 65 64 64 65 62 6

5
4
3
. 6 gg· 2 ll5if 

Tennessee . . . . . . . . . . 60 60 60 62 63 61 
Texas . ............ . ........ ..... . . . .... .... ... .. .. . ......... .. ... . . 50 .. .... . 
Utah . .............. 50 0 50 0 0 0 0 ..••.. 
Virginia . . . . . . . . . . . . 0 0 0 64! 64:! 60 61. 1 70. 8 
Washington . . . . . . .. 0 0 0 0 57t 57 58. 7 65 
West Virginia . . . . . . 60 61 63 63 62 63 62 63. 3 

Total average . .. 63 63 63 64 61 63 64 64.2 

Some of the percentages of this table are in part estimates. As has 
been stated, a great deal of the coal coked is slack, and this is frequently 
charged into the ovens without weighing. In such cases only an esti
mate of the amount used could be given. 
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The-re has been an increase of two-tenths of one per cent. in the aver
age yield of coal in coke in 1887 as compared with 1886, that is, the 
yield in 1886 was 64: per cent., and in 1887 it was 64.2. 

A great deal of attention has been paid to an endeavor to arrive at 
the actual yield of coal in coke. There is considerable question as to 
the accuracy of the figures of yield. It is believed, however, that in 
each year, especially in large coking districts, the figures are approach
ing absolute accuracy. 

In connection with the report on Pennsylvania, a statement is given 
as to some very careful experiments made in that State during the year 
as to the amount of coal charged and the coke produced from the same. 
It is hoped that in the report for 1888 we shall be able to give similar 
reports of actual yield through the whole year from other States. 

Imports and exports of coke.-The following table gives the quantities 
and value of coke imported and entered for consumption in the United 
States from 1869 to 1887, inclusive. In the statement is includ~d, not 
only that coke which is entered for consumption through the custom 
houses, but the withdrawals from warehouses· for consumption. The 
years are the Government fiscal years ending June 30. In the reports 
of the Treasury Department the quantities are long tons; these have 
been reduced to short tons to make the table commensurate with the 
other tables in this chapter. 

Colee intported and entered jot· con.sumption in the United States, 1869 to 1887, inclusive. 

Fisc~J::~~~ding Quantity. Value. II Fi"'!/J::':~~ding Quantity. I Vain•· I 
-- · --, 

Short tons. · Short tons. I 
1869 ...... ··•••• ... . ....... J.... $2,053 1879................. 6, 035 $24,748 
1870............ .. .. . .. .. . . .. .. . 6, 388 1880 . ................ 5, 047 18, 406 
1871............ .... ...... ...... 19,528 1881. ................ 15,210 64,987 
1872................ 9, 575 9, 217 1882....... .......... 14,924 53,244 
18i3...... ...... .... 1, 091 1, 366 1883 . .... .. ....... ... 20,634 113,114 
1874 ................ 1 634 4,588 1884 ................. 1 14,483 36,278 
1875 _ ..... __ ........ 

1 

1. 046 9. 648 1885 ____ .... ______ ... 

1 

20. 876 64. 814 
1876...... ...... .... 2, 065 8, 657 1886............. .... 27,222 78,678 
18i7 . ............... 4, 068 16 686 1887 .... .. .. .. .... • .. 34, 863 91, 757 
1878.. .............. 6, 616 24,186 

The coke imported into the United States goes chiefly to the Pacific 
coast, where it is used in smelting argentiferous lead ores of the Rocky 
Mountain region. The coke imported is chiefly English and Welsh. 
Some coke from Nova Scotia is imported into New England. 

The exports of coke, which have always been insignificant, seem to 
have ceased entirely in 1886 and 1887. 
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ALABAMA. 

Notwithstanding the notable development in the blast-furnace in
dustry in Alabama it is a remarkable fact that the production of coke 
in this State in 1887 was less than it was in 1886, the production for 
1887 in the three districts noted below being but 325,020 tons, against 
375,054 tons in 1886. Every important coke works in the Warrior dis
trict, with the exception of the Ooalburg Coal and Coke Company's 
works at Ooalburg, and the Pratt Mines' Works of the Tennessee Coal, 
Iron and Railroad Company, report a reduced output in 1887, as com
pared with their output in 1886; but the increase at these two works, 
though it is a notable one (the increase at the Pratt mines being from 
79,220 tons in 1886 to 101,438 tons in 1887), was not sufficient to bal
ance the decreased output at the otller works, and as a consequence the 
production in the Warrior district has fallen from 336,054 tons in 1886 
to 279,520 in 1887. The extension of coke works tllat were in progress, 
however, at the close of 1887, will probably make the production dur
ing the present year greater than that of 1886. 

At the close of 1887 there were 15 coke works in Alabama-10 in the 
Warrior district, 3 in the Cahaba, and 2 in the Coosa. Two works in the 
Warrior dist,rict and 2 in the Oahaba, made no coke in 1887. 

There were built in the State at the close of 1887, 1,555 coke ovens, an 
increase in the year of 254 ovens. There were building at the close of 
1887, 1,362 ovens. Most of the ovens built and building were the old
fashioned bee-hive, but anum ber of the so-called ''Thomas oven," which 
is an oblong oven with mechanical discharger, are in course of construc
tion, experiments having shown that it is quite well adapted to coking 
some of the coals of Alabama. At the close of the year a large number of 
the ovens that were building were almost :finished and ready to operate. 
The276 ovens ofthe De Bardeleben Coal and Iron Company at Bessemer, 
near Birmingham, were to have been completed in February. Of the 
365 ovens of the Tennessee Coal, Iron and Railroad Company, reported 
as building on December 31, some 240 were :finished early in February, 
and ready to be charged. 

The total production of coke in Alabama in 1887 was 325,020 tons, as 
compared with 375,054 tons in 1886, a decrease of 50,034 tons, or about 
13 per cent. Of the 325,020 tons produced, 279,520 were produced in 
the Warrior district, 35,500 tons in the Cahaba district, and 10,000 tons 
in the Coosa district. 

There were used in the production of this 325,020 tons of coke 550,047 
tons of coal, the yield of coke at the various establishments ranging, 
as reported, from 57~ to 66i per cent.; the average yield being 59 per 
cent. 

The total value of the coke at the works was $775,090, an average 
value of $2.39 per ton; the value at the different works ranging from 
$2.25 to $3 per ton. 



395 
The following are the statistics of the manufacture of coke in Ala

bama from 1880 to 1887, inclusive: 

Statistics of the mamtfacture of coke in Alabama, 1880 to 1887. 
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I Short tons. Short tons. .Per ton. Percent. 

1880 .. ........ 4 316 100 106,283 60,781 $183, 063 $3.01 57 
1881.. ........ 4 416 120 184, 881 109, 033 326,819 3.00 59 
1882 ... .... - .. 5 536 .......... _ 261, 839 152,940 425,940 2. 79 58 
1883.-----.--- 6 767 122 359,699 217, 531 598,473 2. 75 60 
1884 . -- - - .. - -- 8 (a)976 242 413, 184 244,009 609,185 2. 50 60 
1885 . - - - - - -- •. 11 (a)1, 075 16 507, 934 301, 180 755,645 2. 50 59 
1886 .... ... --· 14 (a)1,301 1, 012 635, 120 375,054 993,302 2. 65 59 
1887 ·--· ... - .. 15 I 1, 555 1, 362 550,047 325,020 775,090 2. 391 59 

a One establishmant made coke on the ground . 

.As in previous years, the chief supply of coal for coking was obtained 
from the Pratt seam of the Warrior field. The character of the coal 
and of the deposits has been so thoroughly described, however, in 
previous volumes of:' Mineral Resources of the United States" that it is 
unnecessary to repeat the description here. 

COLORADO. 

Colorado still retains the position it has occupied since 1884 as the 
fifth in the list of coke-producing States. Its production of coke for 
1887 was 170,698 tons, the largest in its history, being 27,901 tons 
greater than in 1886, when 142,797 tons were produced. The total value 
of the coke produced was $682,778, as against $569,120 in 1886. The 
average value in 1887 was $4, as compared with $3.99 in 1886, and$3.80 
in 1885. There were 267,487 tons of coal used in the production of this 
170,698 tons of coke, the yield of coal in coke being, therefore, 64 per cent. 
The range of yield was 60 per cent. in the Durango district, 63 per cent. 
in the Crested Butte district, and 64 per cent. in the El Moro. The 
number of ovens built at the close of 1887 was 532, as compared with 
483 at the close of 1886. Of these, 336 were in the El Moro district, 
180 in the Crested Butte district, and 16 in the Durango district. There 
was no increase in the number of ovens built in the El Moro district, 
but the number of ovens in the Crested Butte district increased fifty. 
No coke, however, was made in these ovens during the year, as they 
were finished about the beginning of 1888. 

Of the 170,698 tons of coke made in Colorado in 1887, 127,602 tons 
were made in the El Moro district, 40,901 tons in the Crested Butte 
district, and 2,195 tons in the Durango district. 

The statistics of the production of coke in Colorado for the years 
1880 to 1887 are as follows : 
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Statistics of the manufacture of coke in Colm·ado, 1880 to 1887. 
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Short tons. Short tons. Pe 1· ton. Per cent. 
1880 .••..••••• 1 200 50 51,891 25,568 $145,226 $5.68 49 
1881. - - .. - - - . - 2 267 0 97,508 48,587 267,156 5. 29 50 
1882 .......... 5 344 0 180,549 102,105 476,665 4. 67 57 
1883 .......... 7 352 0 224,089 133,997 584,578 4. 36 60 
1884 .......... 8 409 

11 
181,968 115,719 409,930 

1885 ....... --. 7 434 208, 069 
131. "" I 

512, 162 
1886 .......... 7 483 228,060 142, 797 569, 120 
1887 .......... 7 532 267,487 170,698 682,778 

3. 45 64 
3. 88 63 
3. 99 62.6 
4. 00 64 

The coals and cokes of this region have been fully described in pre
vious volumes of" Mineral Resources of the United States." The char
acter of the coals and cokes of the El Moro and Crested Butte fields are 
well known. The value of the coal~ and of the coke made from the 
same, of the Durango district is not so widely understood. It has been 
clai111ed that this coal was high in ash and sulphur. Through the cour
tesy of Mr. G. C. Hewitt, general superintendent of the Grand River 
Coal and Coke Company, whose works are located in Garfield county, 
we are enabled to give the result of a very careful series of experilflents 
made upon the coals of this section. At these works fifty drag ovens 
have been built. Samples of the coke made in the bee-hive ovens at 
these works were submitted to Mr. John Fulton, of Johnstown, Penn
sylvania, for a report as to the physical characteristics, as compared 
with Cardiff and Wales coke, and with Connellsville coke. These analy
ses wPre from a hand sample of Welsh coke, and three samples from 
the coke made in the bee-hive ovens. This report is as follows: 

Fnlton's table exhibiting the physical and chemical qttalities of coke. 
[Revised series.) 

Grammes in 1 cubic inch: 
Dry ................................... .. 
Wet ................................... .. 

Pounds in 1 cubic foot : 

W'!t:::::::: ::::::::::::::::::::::::::::: 
Percentage by volume: 

Coke ................................... . 
Uells .................... -- .... -- --·.--- · 

Compression strength per cubic inch, one
fourth ultimate strength .. .. .. .. .. .. .. ... 

Height of furnace charge supported without 
crushing ................................. . 

Order in cellular space .. .. .. .. • .. • . .. .. • . •. 
Hardness ................................... . 
Specific gravity ..••.•.....•...•..••••...•... 
Chemical analysis: 

Fixed carbon ................. per cent .. 
Moisture .......................... do ... . 
Ash ............................... do ..•. 
Sulphur ........................... do ... . 
Phosphorus ....................... do .••. 
Volatile matter ................... do ... . 

Standard 
coke, 

Connellsville. 

15.47 
23.67 

58.98 
87.34 

49.96 
50.04 

301. 

120. 
1. 
3. 5 
1.89 

87.46 
.49 

11.32 
.69 
.029 
.011 

Cardiff coke Grand River 
(Wales). coke. 

12.9 13.23 
22.27 4. 07 

49.16 50.27 
84.86 80.06 

42.76 50.21 
57.24 49.79 

231. 226. 

92. 90. 
1. 1. 
3. 3. 
1. 84 1.55 

95. 93.75 
. 01 ........ 5."49 

4. 26 
.68 .76 
.018 .1 .............. ...... ···-·· 
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Fifty ovens at these works, as stated above, are Welsh drag ovens, 
16 feet deep, 5 feet wide at the back to 5~ feet wide in front, 3k feet 
high on the sides to the spring line arch, with two tunnel heads for the 
admission of coal. For the purpose of securing greater. heat the least 
depth of the filling on top of the arch is 2 feet. The result has been 
very satisfactory, the ovens keeping hotter than the average bee-hive 
ovens. The intention in building the drag ovens was to discharge me· 
chanically. Three and one.half t.on charges were used, burning forty
eight hours. With larger charges the tendency of the coke to become 
what is termed "reedy" is more marked, though the coke is harder. 

The coal, as will be seen from the analyses, does not differ materially 
from the typical coking coals, except in the lower percentage of ash. 
The coal in appearance somewhat resembles the Broad Top, and like it 
is soft. It is a remarkable fact that within 4 miles of the point from 
which this coking coal appears, and on the same outcrop, the correspond
ing seams in the same Coal Measure~ are of coal entirely dry and hard. 

No analyses of the coke have been made since the drag ovens have 
been used, but consumers to whom large quantities have been shipped 
say that the average of several analyses from car-load lots was less than 
8 per cent. ash, ''and the coke superior to Connellsville, or any other 
coke produced in this country, for lead smelting." 

GEORGIA. 

In Georgia there has been no increase in the number of coke works 
or ovens since 1884, all the ovens iu the State being owned by one 
company, though there are two distinct works, one with 286 ovens, and 
the other, some 2 miles distant, with 14 ovens. This latter bank of 
ovens has not been in operation for the past three years. The coke 
reported as made was all made at the works of 286 ovens. Little or 
none of this coke is sold in the general market, the company which 
makes it using most of it at its own two furnaces, the Rising Fawn 
furnace, at Rising Fawn, near the coke ovens, and the Chattanooga fur
nace, in Chattanooga, Tennessee. 

The statistics of the manufacture of coke in this State for the years 
1880 to 188·7 are as follows: 

Statistics of the manufacture of coke in Georgia, 1880 to 1887. 
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Short tons. Short tons. Percent. 
1880 ...••••••• 1 140 40 63, 402 38, 041 $81,789 $2.15 60 
1881 .......••. 1 180 40 68, 9()0 41,376 88,753 2.15 60 
1882.------.-- 1 220 44 77,670 40,602 100,194 2.15 60 
1883 .•••••.••. 1 264 36 ' 111,687 67,012 ~47, 166 2. 20 60 
1884 ..•.•••••• 1 300 0 132,113 79,268 169,192 

2.131 60 
1885 •••••••• 1 2 

'"' I 
0 

117. '" I 70,669 

'"'·'" I 2. 04 60 
1886 .•.•••.••. 2 300 0 136, 133 82,680 179,031 2.17 60 
1887 •••••••••. 2 300 0 158,482 79,241 174,410 2.20 50 
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In the ahove statement it will be noted that there has been a decided 
falling off in the y!eld of coal in coke. This comes from the fact that 
slack was largely used in tlle production of coke in 1887. With run of 
mine, coal yields about 63 per cent. coke, but with slack the yield is 
only some 50 per cent. 

ILLINOIS. 

During the year 1887 the number of coke ovens in Illinois has de
creased from 335, the number at the close of 1886, to 278. One estab
lishment has dropped out, but eight remaining. There bas been a slight 
increase in the production of coke, however, the production for 1886 
being 8,103 tons, and for 1887, 9,198 tons. 

Of the 278 ovens in the State, but 41 were operated during the year, 
the others being idle. In the production of the 9,198 tons of coke, 
16,596 tons of coal were used, the yield of coal in coke being 55z per 
cent. This coke was valued at $19,594 at the oven, or-$2.13 per ton. 

Nothing need be added to the statements that have already been 
made in 1-lrevious volumes of ''Mineral Resources of the United States" 
relative to the character of the coals and cokes of this State, and the 
causes of the continual want of success in the attempts to produce coke 
in Illinois. 

The following are the statistics of the manufacture of coke in Illinois 
for the years 1880 to 1887 : • 

Statistics of manufacture of coke in Illinois, J880 to 1887. 

Years. 

1-----1·---~- ---1----1----1---~----

1880 .•....•••• 
1881. ....... .. 
1882 ........ .. 
1883 ........ .. 
1884 ......... . 
1885 .......... 1 
1886 ......... . 
1887 .. . ..•.•.. 

6 
6 
7 
7 
9 
9 
1} 

8 

176 
176 
304 
316 

~~g . 
335 
278 

ShoTt tons. Short tons. 
0 31, 240 12, 700 
0 35, 240 14, 800 
0 25, 270 11, 400 
0 31, 170 13, 400 
0 30, 168 ] 3, 095 
0 21, 487 1 10, 350 
0 17, 806 8, 103 
0 16, 596 9, 198 

INDIANA. 

$41,950 
45,850 
29, 050 
2R, 200 
25,639 

27,798 1 21, 487 
19, 594 

$3.30 
3.10 
2. 55 
2.10 
1. 96 
2. 68 
2. 65 
2.13 

Per cent. 
41 
42 
45 
43 
43 
48 
46 
55.5 

Considerable success has attended the recent attempts to utilize the 
coals of Indiana for the purpose of manufacturing coke. The two new 
establishments referred to in the last report have been in successful 
operation during the past year, and Indiana again takes its place 
among the coke-producing States. 

At the close of 1887 there were four establishments in Indiana 
engaged in the manufacture of coke, though but three of them were in 
opera~ion quring the year, At these establishments there are 119 
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ovens. The production of coke in 18$7 was 17,658 tons, an increase 
from 6,124 tons in 1886. The value of this coke was $51,141, or $2.8l 
per ton. The coal yielded 50 per cent. in coke. 

In our last report we referred at length to the operations of the La
clede Coal and Coke Company at .Ayrshire, Pike county. The work 
has been pushed at the ovens of the company. The coal used is slack, 
which is crushed in a Scaife crusher made at Pittsburgh, and washed 
in the Osterspey washer. If the lump or run of the mine is used it is 
crushed to l-inch cubes or smaller. The coke is dense and hard, with 
a good luster. The market is principally west of Saint Louis, though 
the coke has been used in steel-making, silver-smelting, and iron cupola 
practice with good success. It had not, at the time this report was made, 
been used in blast furnaces. 

For the following very interesting table of analyses, showing improve
ments made in the manufacture of this coke, we are indebted to Mr. 
George A. McCord, secretary of the company. The last analysis, I am 
informed, was of a 60-pound lot selected by a party not connected with 
the company, the pieces being taken from cars, oven and the waste
pile. 

Analyses of Ayrshire (Indiana) coke. 

Dateofanaly- Nov., A.pr.15, Aug.12, 
I 

Feb.9, Apr.10, Oct. 20, Jan. 30, Sept. 9, Sept.12, 
sis. 1884. 1885. 1885. 1885. 1~ 1887. 1887. 1887. 1888. 

----
Per ct. P er ct. Per ct. Per ct. Pm· ct. Per ct. Per ct. Per ct. Per ct. 

Water .••••. 0. 36 0. 31 0. 59 0. 34 0. 20 0.14 0.09 o. 09 0.11 
Volatile .... 3.10 2.92 2.33 1. 73 3.17 1. 00 1. 81 1. 62 1.04 
Fixed car-

bon .•••. . 84.79 84.80 85.00 88.93 86. 00 87.15 85.77 86.85 87.68 
Ash .....•. . 10.47 10.55 10.il9 7. r37 9.45 10.98 11.46 10.60 10.41 
Sulphur . . . . 1.28 1. 42 1.19 1.13 1..18 0. 73 0.87 0. 84 0. 76 ------------------

TotaL . 100. ()0 100.00 100.00 100.00 100. 00 100.00 100.00 100.00 100.00 

The first sample was made in a crucible; the second in an oven not 
fully heated; the fourth was a selected sample; the remainder are re
garded as fair samples of the product of these works. 

At Blackburn, Pike county, is a block of nine ovens operatecl by 
the Petersburg Coal and Coke Company. These works were in opera
tion about six months during the year. Buildings, machinery, etc., are 
erected for 150 ovens. Unwashe(l slack is burned, the charge being 6 
tons. .At present there are no arrangements for screening or washing 
the coal. 

The second largest coke works in the State is that of the New Pitts
burgh Coal and Coke Company, at Alum Cave. At these works the coke 
is crushed and a portion sold to the gas compal}ies of Chicago for mak-
ing water gas. · 

The statistics of the manufacture of coke in Indiana for the years 1886 
and 1887 ar~ fliS follows. No CC!k:~ w~~ made in Indiana from 1879 to 
t(_) l8~~ ; . 
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Statistics of manufacture of coke in Indiana for 1886 and 1887. 

1886. I 1887. 

1-------------------------------
Number of establishments ..•••.••••••••••••••••••••.••••••.•.. 
Ovens built .....•..•..•...•••.•••••••••••..••••.••••..•••••.... 
0VtlnS building ......................... ••••••·••••• .••••.•..•.. 
Coal used, short tons .......................................... . 
Coke produced, short tons .................................... . 
Total value of coke at ovens ................................. .. 
Value of coke at ovens, per ton ............................... . 

4 
100 

18 
13,030 
6,124 

$17,953 
$2.93 

47 

4 
119 

35,600 
17,658 

$51,141 
$2.81 

50 Yield of coal in coke, per cent ...................... ·••• ..•..... 
1 

----~--~--~ 

INDIAN TERRITORY. 

The coke works of the Osage Coal and Mining Company, located at 
McAlester, still continues to be the only one in Indian Territory. The 
coal used at these works and t,he coke made have been fully described 
in previous volumes of~' Mineral Resources of the United States." rrhe 
coke is made. entirely from slack. The following analyses, however, 
made in 1887, may be interesting for comparison with analyses given in 
previous reports. 

Analyses of McAlester (Indian Tm-ritory) coke. 

Percent. 

Carbon..................................................................... 82.50 
Volatilematter............................................................. 4.53 
A.sh . ..................... ~................................................. 11.60 
Phosphorus . . .. . .. .. . .. . .. ... • • .. .. .. .. .... .. .. .. .. .. .. .. .... .. .. • .. • . .. . . . . . 01 
Sulphur.................................................................... 1.06 

Total. . . . .. .. .. . . .. .. .. .. .. .. .. • • • • .. .. .. .. .. .. .. .. . • .. .. . • .. . .. . . .. . . 99. 70 

During the year the number of ovens at the works in this Territory 
has been. doubled, and the production of coke increased from 6,351 tons 
in 1886 to 10,060 tons in 1887. As showing bow great has been the in
crease in the production of coke in this Territory since the beginning 
of the collection of statistics for these reports, it may be mentioned that 
the production in 1880 was lmt 1,546 tons~ and in 1887,10,060 tons. 

The statistics of the manufacture of coke in the Territory for the 
years 1880 to 1887 are as follows: 

Statistics of the manu,facture of coke in Indian Ter1·itory, 1880 to 1887. 

Years. 

1------1------1----1---- 1-----------

1880 ........ .. 
1881 ......... . 
1882 ......... . 
1883 ......... . 
1884 ........ .. 
1885 ......... . 
1886 ........ .. 
1887 ........ .. 

1 
1 
1 
1 
1 
1 
1 
1 

20 
20 
20 
20 
20 
40 
40 
80 

0 
0 
0 
0 
0 
0 
0 
0 

Short tons. 
2,494 
2,852 
3, 266 
4,150 
3, 084 
5, 781 

10,242 
20,121 

Short tons. 
1, 546 
1, 768 
2, 025 
2, 573 
1, 912 
3, 584 
6,351 

10,060 

$4,638 
5,304 
6,075 
7, 719 
5, 736 

12, 902 
22,229 
33,435 

$3.00 
3. 00 
3. 00 
3.00 
3.00 
3. 60 
3. 30 
3. 33 

Per cent. 
62 
62 
62 
62 
62 
62 
62 
50 
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KANSAS. 

The production of coke in Kansas in 1887 shows a slight increase over 
the figures for 1886, the production being 14,950 tons in 1887, and 12,493 
tons in 1886. There has also been an increase of three in the number 
of ovens during the year, the number at the close of 1887 being 39. 

The statistics of the manufacture of coke in Kansas from 1880 to 1887 
are as follows : 

Statistics of the manufacture of coke in Kansas, 1880 to 1887. 

Years. 

1-----1------------------------

1880 ..•...•••. 
1881.-- ..•.... 
1882 .... ···•· • 
1883 ......... . 
1R84 ........ . 
Ul85 ......... . 
1886 . .... . ... . 
1887 . ... · ····· 

2 
3 
3 
4 
4 
4 
4 
4 

6 
15 
20 
23 
23 
23 
36 
39 

0 
0 
0 
0 
0 
0 
0 
0 

Short tons. 
4, 800 
8, 800 
9, 200 

13,400 
11, 500 
15,000 
23, 06~ 
27, 604 

Short tons. 
3, 070 
5, 670 
6, 080 I 

~: ~~~ I 8, 050 
12,493 
14, 950 

$6,000 
10, 200 
11,460 
16,560 
14,580 
13,255 
19, 204 
28,575 

Per cent. 
$1.95 64.0 
1. 80 64.4 
1. 70 05.0 
1. 96 62.9 
2. 02 62.5 
1. 65 53! 
1. 54 54.2 
1. 91 54. 0 

Some of the coke reported made in 1880 and 1881 was produced at 
one establishment in pits. 

KENTUCKY. 

The experiments in connection with coking the coals of western Ken
tucky have given importance to the production of coke in this State. 
A most important paper on this subject has been written by Mr. Joseph 
H. Allen, of the Clifton Coal Company, of Mannington, Kentucky. 
This paper contains not only an admirable statement of the coals of 
western Kentucky, and the methods adopted in coking them, and the 
experiments connected with the same, but also an interesting series · of 
analyses of the coals and cokes. From this· paper we condense the fol-
lowing statement: · 

The coal used at Mannington is coal L of the Kentucky Geological 
Survey. The coal is extensively developed in Edmonson, Grayson, and 
Butler counties, where it runs from three to seven feet in thickness, and 
contains less sulphur than it does in Mannington, in Hopkins county, 
and cokes well. 

Relative to his connection with the coking of the Clifton Coal Com
pany's coal, Mr. Allen says: 

''In January of 1886 I was requested by the president of the Clifton 
Coal Company to make an examination of their mine, located in Hop
kins county, to advise them as to the value of the property, and to sug
gest what shonld be done to w~ke it profitable, Tne coal bad become 

9194 MIN--26 
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known as the poorest domestic coal on the market, and the property had 
been worked for several years at a loss. Upon examination I found that 
the vein was No. 1 or L, and had been opened on its eastern outcrop, 
which readily accounted for the immense quantities of sulphur and slate 
found in the coal. The shaft at this point had been sunk in a bottom, 
where the covering did not exceed 30 feet. The vein averaged in thick
ness 5 feet 10 inches, with several slate and shale partings and a band 
of sulphur (iron pyrites) near the top. In the main entry, running west 
from the shaft and under the hills, I found the slate partings to be fewer 
in number and the band of sulphur to diminish in size. No systematic 
plan of mining had been followed, and both ventilation and drainage 
were imperfect. · 

''From this examination I was satisfied that as the mine was opened 
westward the character of this coal as a domestic fuel would greatly 
improve, and (provided the sulphur and slate could be taken out) a fair 
coking coal could be obtained. With this end in view we began a series 
of experiments. A correspondence was opened with Mr. Stutz, of Pitts
burgh, Pennsylvania, the patentee of the Stutz coal-washer, and a sam
ple of the coal was forwarded to him for his examination and test. Mr. 
Stutz reported the result of his experiments in the following analyses 
of the unwashed and washed coals, and the resultant coke: 

Analysis of coal and coke from Mannington, Kentucky. 

Coke. Unwashed Washed 
coal. coal. 

1------------------1-- --------

Volatile matter .............•....•................. ~ - .. 
Fixed carbon ......................................... . 
Sulphur .............................................. . 
Ash .................................................. . 

Totals ......................................... ··I 

Per cent. 
33.32 
47.45 
3. 21 

16.02 

Per cent. Per cent. 
35.24 1. 28 
52.53 83.14 
1. 92 1. 98 

10.31 13.60 
---------

100. 00 100. 00 100. 00 

and added in his report, ' I believe that a good and strong furnace coke 
for smelting iron, capable of bearing any burden, can be manufactured 
from this coal, provided it is properly treated and prepared. The coal 
in its chemical composition comes near to the Pittsburgh coal and 
possesses life enough to get the heat up.' An analysis by Dr. Safford, 
of Vanderbilt University, made about the same time from coke made 
at the mines, gave the following results: ' 

Analysis of coke frorn Mannington, Kentucky. 

Per cent. 

Carbon.................... . ................................................ 83.42 
Volatile matter............................................................ 1. 62 
Sulphur.................................................................... 2.02 
Ash........................................................................ 12.94 

Total.................................................................. 100.00 
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'' The ash analyzed as follows ; 

.Analysis of aik. 

Per cent. 

Iron .....•.....•.................................•.......••.....••.•..•..... 2. 74 
Silica. . . . . . . . . . . . . . . . . . . . . . . . . . • . . . . . . . . • . . . . . . . . . . . . . . . . . . . • . . . .......... . 4. 45 
Alumina, lime, and magnesia. ..•.•....•............••.......•...•........... 5. 75 

Arrangements were made to put up a crushing and washrng plant 
and to erect coke ovens. The new work was commenced on June 17, 
1886, and finished on September 19. It was originally intended that the 
block of ovens should comprise 50, but the conformation of the ground 
and the lateness of the season compelled the stoppage with 34. On 
December 19 the whole battery was put in operation. At first consid
erable difficulty was experienced in operating the works, the chief diffi
culty being in crushing the coal to the proper size, and adjusting the 
washing machinery to the coal, an analysis of the coke in June show
ing 17 per cent. ash. Changes were made, the difficulties overcome in 
part, and better coke was produced, and the percentage of ash de
creased to between 12 and 13 per cent. The coking is done in 48 hours, 
except the charges which are put in on Friday and Saturday, these be
ing drawn Monday and Tuesday. The loss in washing is estimated at 
12 per cent.; the yield of coal in coke is about 54 per cent. 

Relative to the quality of the coal, Mr. Allen states: "From time to 
time I have made various tests of nearly all the coals in the western 
Kentucky field, and in all cases the coke has a bright silvery luster, a 
clear metallic ring, and good physical structure; sulphur seems to be 
the only drawback, and I am fully persuaded that this difficulty will in 
the end be overcome. In a great many cases, even now, the sulphur is 
much less than in some of the Alabama and Tennessee cokes, which are 
extensively used by the furnaces of Chattanooga and Birmingham. A 
comparative statement of analyses, with the names of the chemists, is 
appended. 

Comparative analyses of southern cokes. 

I 
No. Name of coke. Water. ~~A~;~ c~~-b~~- Sulphur. Ash. 

Per cent. Per cent. 
1 Pratt . . • . . . • • • . .. . . .. • • • • • • • • . . 1. 92 7. 58 
2 .•••.. do........................ .130 1.130 
3 ..•... do . . . . . . . .. . . . . • . . . . • . . . • . . 180 • 640 
4 Coal burgh mine................ . 128 . 685 
5 Etna........................... . 856 1.160 
6 Daisy. . . . . . . . . . . . . . . . • .. • . • . . .. . 218 1. 055 
7 Soddy .......................... 172 1.098 
8 Dade . . . . .. . . . . . . . . . . . . . . .. .. . . . 542 1. 091 
9 Saint Bernard, No.9........... .......... . 615 

10 Saint Bernard, No.ll.......... .......... .34 
11 Tar Lick, Kentucky .. .. . . . .. . . 40 ...•.•..•. 
12 Neils Fork, Kentucky........ 1. 74 .06 
13 Sycamore, Kentucky.......... . 80 . 30 
14 Airdrie furnace, No. 12........ 7. 50 ......... . 
15 Clifton Coal Company . . • .. . . . . . . . . .. . . . 1. 28 
16 .••.•. do................................. 1.62 

I 

Percent. 
88. 875 
86.478 
89.164 
84.678 
85.45 
79.83 
80.82 
75.94 
87.275 
90.69 
79.70 
81.60 
82.00 
82.90 
83.14 
83.42 

Percent. 
1.182 
1. 049 

. 670 
1. 879 
1. 451 
2.132 
2.127 
.670 

2. 21 
2. 37 
2 27 
1. 56 
1. 67 
.64 

1. 98 
2.02 

Percent. 
8. 993 

11.213 
9. 346 

12.630 
11.08 
16.75 
15.78 
21.75 
12.110 

8. 96 
19.90 
16.60 
16.90 

5.40 
13.60 
12.94 
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Comparative analyses of southern cokes-Continued. 

No. Place from which coke was obtained. N arne of chemist. 

----------· - -- --- - ·---------1 
1 Mary Pratt stock -pile .•••••.•••••.•••••••••..•.. 
2 Sloss Fvrnace ovens .......••••.•••••••••••..••.. 
3 Woodward Iron Company . ......•••••.•••••..•.. 
4 Williamson Furnace Company ..•••..........••.. 
5 Citico Furnaee Company .........•••.••••••.••.. 
6 ...... do ......................................... . 
7 ..••.• do ................................•.•••..•.• 
8 Chattanooga Iron Company .............••..... . 
9 SaintBemard ovens ..............•.••••......•.. 

10 . ..... do . . ........ . .............. . .........•...•.. 
11 Made at Clifton Coal Company's ovens ..•....... 
12 ..•••• do .....•.....•.....................•..•..•.. 
13 ...•.. do .......... . . .. .....•.........••...•••..... 
14 Stock pile at furnace . ... .. .. _ . ..... . ........... . 
15 Made at Clifton Coal Company's ovens .•.••..•... 
16 •••.• do .......... . .............................. . 

A. S. McCreath. 
Do. 
Do. 
Do. 
Do. 
Do. 
Do. 
Do. 

Mr. Morrell. 
Do. 

Dr. Peter, ofKentuckySurvey. 
Do. 
Do. 

Kentucky Geological Survey. 
Mr. Stutz. 
Professor Safford. 

At the Dovey "Kentucky" mines, located at Mercer Station, in the 
county of Muhlenberg, no coke was made in 1887. The coke made, 
however, is of an excellent structure, but contains sulphur in such 
quantities as to render it practically worthless for smelting purposes. 
The coal used was the lower portion of the vein (coal D, of Owen, 
No. 9, of Shaler). The three center ovens of the block of seven at these 
works were fired and the test was made in the middle one of these 
three, using the ones on either side as heaters. After some weeks of 
tests with unwashed slack from the mines, and when the ovens had 
arrived at a good heat, the cuttings from the lower portion of the vein 
above referred to were introduced into the ovens. The preliminary 
stages of firing were satisfactory, and it looked as though the result 
would be all that was wished, as for a time the charge " boiled" nicely 
and fired well ; but it did not burn, and there was an absolute absence 
of smoke coming from the tunnel head. The charge seemed dead and 
only smoldered. Various draughts were tried, but after burning the 
charge thirty-nine hours it was cooled and drawn, with the result that 
the coke was utterly worthless. 

The second largest coke works in the State is that of the Saint Ber
nard Coke Company, at Earlington, in Hopkins county. These ovens 
were not put in operation until December 10, nor were all of them in 
full blast during the month. The amount of coke produced was only 
202 tons, the yield being 50 per cent. At these works only slack from 
the mines is used, the weight of the charge being 4 tons. We have 
already given analyses of coal at these mines, and of the coke made 
from it. 

The statistics of the manufacture of co-ke in Kentucky from 1880 to 
1887 are as follows: 
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Statistics of the total manufacture of coke in Kentucky, 1880 to 1887. 
~ 
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Per cent. 
1880 •••••••••. 5 45 0 '·'" I ~ ,, $12,250 $2.88 60 
1881. ••.•••••• 5 45 0 7, 406 4, 370 12,630 2. 89 60 
1882 ..•.•...•. 5 45 0 6, 906 4, 070 11,530 2.83 59 
1883 .••••• ---· 5 45 0 8, 437 5, 025 14,425 2. 87 60 
1884 .•...••••. 5 45 0 3, 451 2, 223 8, 760 3. 94 64 
1885 .....•..•. 5 33 0 '· "" I '· , .. 8, 489 3.14 53 
1886 .•.••..••. 6 76 2 9, 055 4, 528 10, 082 2. 23 50 
1887 ..•...•••• 6 98 0 29, 129 14, 565 31,730 2.18 50 

From the above table it will be seen that the production of coke 
increased from 4,528 tons in 1886 to 14,565 tons in 1887. 

MISSOURI. 

In the last report. reference was made to the fact that the Excelsior 
Coal Company, of Higginsville, Missouri, had erected ovens to test the 
coking quality of its coal. We have not received any further informa
tion relative to these experiments. 

In this report, however, Missouri appears for the first time as a pro
ducer of coke, the Southwest Lead and Zinc Company, of Rich Hill, 
Bates county, Missouri, having erected four ovens and produced 2,970 
tons of coke from 5,400 tons of coal. Nothing was learned as to the 
character of the deposit· from which the coal for making the coke is 
drawn, nor as to the character of the coke. All of the coke made is used 
in the furnaces of the company. They estimate that the coke is worth 
$3.50 per ton at the ovens. 

The following are the statistics of the manufacture of coke in Missouri 
for the year 1887: 

Statistics of the manufactu1·e of coke in Missotwi in 1887. 

Number of establishments ..•..••..••••••••••••..•........•....•...•••••..•••. 
Ovens bui!t . .... ................................. _ ...••...•........ _ •.••..•... 
Ovens building ...................................... _ ....................... . 
Coal used, short tons ........................................................ . 
Coke produced, short tons ................................................... . 
Total value of coke at ovens ................................................. . 

~l~M ~/'cc~~~:~~~:~~·e~e~~~0t~::::::::: ::: ::::~:: :::::::::::::::::::::::::::: 

MONTANA. 

1887. 

1 
4 
0 

5,400 
2, 970 

$10,395 
$3.50 

55 

Coke was made at but one works in this Territory in 1887, that of 
the Livingston Coal and Coke Company. The coal deposit from which 
this coke is made has beeu described in previous volumes of Mineral 
Resources Df the United States, and need not be repeated here. It is 
claimed that the coke is equal to the Connellsville. At these works 
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there are twenty-seven ovens. No value was given for the coke, but 
on the basis of the cost of Connellsville coke delivered in this section 
it has been estimated at $10 per ton. 

The statistics of the manufacture of coke in l\Iontana from 1880 to 
1887 are as follows: 

Statistics of the manufactut·e of coke in Montana, 1880 to 1887. 

Years. 

1------1------l----1----1---------

1880.--.------
1881. ••••••••• 
1882 •••••• ---. 
1883 ........ .. 
1884.-- .•••••• 
1885 ......... . 
1886 .••••••••• 
1887 •••••••••. 

0 
0 
0 
1 
3 
2 
4 
2 

0 
0 
0 
2 
5 
2 

16 
27 

0 
0 
0 
0 

12 
0 
0 
0 

Short tons. 
0 
0 
0 
0 

165 
300 

0 
10,800 

Short tons. 
0 
0 
0 
0 

75 
175 

0 
7,200 

NEW MEXICO. 

0 
0 
0 
0 

$12 
11.72 

0 
10.00 

0 
0 
0 
0 

$900 
2,063 

0 
72,000 

Per cent. 
0 
0 
0 
0 

46 
58.5 

0 
66J 

There was no change in the number of works or of ovens built in 
New Mexico in 1887. The San Pedro Coal and Coke Company, at San 
Antonio, on the Rio Grande river, still remains, so far as could be 
learned, the only coke works with ovens in the Territory. This is also 
the only works at which, so far as could be learned, any coke was made 
in 1887. 

It will be noted tbat there was some increase in the production of 
coke in this Territory in 1887, but it is still below that of 1884 and 1885. 
As in previous years, the company making this coke declines to give 
the value of the coke at the ovens; consequently the estimate, as in 
previous years, putting the price, in view of the higher price of Con
nellsville coke in 1887, at $6 per ton. 

The statistics of the manufacture of coke in New Mexico from 1880 
to 1887 are as follows : 

Statistics of the manufacture of coke in New Mexico, 1880 to 1887. 

.;, . 
~ biJ ..0 ~.i "'"' .s "'~ ~ "' 

o.; 
.,.,~ ...,; ;a Q ...~~~.s <!l~ ~ 
o"' :a ~ .._; 

p 0!-< ~~ 0 

~a >=l 
'1;;$ QQ;) Qo) 

Years. ~ 
0 .,.,A p.~ 

.,.,...~~~ 

$:@ ..c ..c '"' ~rt.i oo 
11} 11} p A .-c'"' s:a ;:I ~ ....... <ll =~ ~JJ <ll •<:1! ~ ~~ 03 Po:! p. p. 0 0 oo H z..., 0 0 0 0 :>0 E-1<:) 

-- ------
Short tons. Short tons. Percent. 

1880 .. -- - .. - -- 0 0 0 0 0 0 0 0 
1881.----.-- .. 0 0 0 0 0 0 0 0 
1882 .. ----.- .. 2 0 12 1, 500 1, 000 $6 $6,000 665 
1883 .......... 2 12 28 6, 941 3, 905 5.50 :.!1, 478 57t 
1884 .......... 2 70 0 29,990 18, 282 5 91,410 57i 
1885 .......... 2 70 0 31, 889 17, 940 5 89,700 56:i 
1886 .......... 2 70 0 18, 194 10,236 5 51, 180 56 
1887 .......... 1 70 0 22, 549 13,710 6 82,260 61 

a At one works there are ten stone p1ts, w1th an average capacity of 10 tons each. 
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OHIO. 

The production of coke in Ohio in 1887 shows a marked increase over 
the previous year, the production being 93,004 tons, the largest produc
tion since 1882, the production of that year being 103,722 tons. This 
increase has shown itself in all districts, the production of the Hocking 
Valley having increased from nothing to 3,491 tons, the Steubenville 
district from 4,351 tons to 21,588, the Washingtonville district from 
20,015 tons to 35,031 tons, and the Cincinnati district from 10,566 to32,894 
tons. This increase is probably ascribable to the high price of Connells
ville and West Virginia coke during a portion of the year. When prices 
in the chief producing districts are high it is economical to mix, in the 
blast furnace, coke from other districts with a portion of the native coke. 

Coking districts.-The coke industry of Ohio is comparatively of so 
little importance that it has not been considered necessary to retain 
the division into four districts that was observed in previous volumes 
of Mineral Resources of the United States. The State is divided into 
two districts, one, the Cincinnati, including the ovens in Ohio in and 
near that city, and the other including all the ovens of the State not 
included in the Cincinnati district. Since nearly, if not quite, all of 
the coke made in the Cincinnati district is from coal produced outside 
of the State, the Ohio district alone will give the production of coke 
from Ohio coal. 

Cincinnati district.-As stated above, all the coke made in this district 
is from the dust and screenings of the coal yards of Cincinnati, and of 
the coal boats and barges that bring the coal from .the upper Ohio, 
chiefly from Pittsburgh and the Kanawha region of West Virginia. 
The largest block of ovens in this district is that at North Bend, on 
the Ohio river, a short distance helow Cincinnati. These had been 
idle up to the close of 1886. They were fired late in December of that 
year, using Youghiogheny and Monongahela river slack. During the 
year the number of ovens at these works has been increased from 50 to 
110. Most of the production of the Cincinnati district is in these ovens. 

The statistics of the manufacture of coke in the Cincinnati district 
from 1880 to 1887 are as follows : 

Statistics of the manujactut·e of coke in the Cincinnati district, Ohio, 1880 to 1887 • 

. s 

Years. 

1-----1-- ----1----1---- ·1--- -------

1880 .•.•••.••• 
1881. ....... .. 
1882 .. ......•. 
1883 ........ .. 
1884 ....... . .. 
188!'> ........ .. 
1886 . ....... .. 
1887 ........ .. 

4 
4 
4 
5 
5 
5 
5 
5 

32 
32 
32 
57 
57 
82 
82 

150 

0 
0 
0 
0 
0 
0 
0 

20 

Short tons. 
16,141 
20,607 
19, 687 
33,978 
32, 134 
17,480 
17,015 
56,733 

Short tons. 
10, 326 
13, 237 
12, 545 
20,106 
18, 840 
10, 962 
10, 566 
32, 894 

$4.09 
4.11 
3. 78 
3. 28 
3. 24 
3. 27 
2. 99 
2. 91 

$42,255 
54,439 
47,437 
65,990 
61, 072 
35, 873 
31, 633 
95,754 

Percent. 
64 
64 
64 
59 
59 
63 
6~.1 
56 
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Ohio district.-This district, as stated above, includes all of the ovens 
that have been classified in the reports prior to the last under the 
Washingtonville, Steubenville, and Hocking Valley districts-that is, 
all the ovens coking Ohio coal. 

In the Washingtonville district the.number of works has been reduced, 
one by the practical abandonment of the coke ovens at the Grafton Iron 
Company's works, no coke having been made in these ovens since 1882. 

In the Steubenville district the number of works remains the same 
(seven), but no coke was made at two of the seven. The total production 
of coke in this district was 60,110 tons in 1887, against 24,366 tons in 
1886, the production being the largest since 1883. 

The most important development in connection with the coke industry 
of Ohio for some years has been in the Hocking valley during the year 
covered by this report. The ovens of the Nelsonville Coal and Coke 
Co-mpany, to which reference has been made in several previous reports, 
were put in operation in March, 1887. The coal used is Bayley's Run 
vein No.7 and is remarkably free from sulphur. The slack is used 
mainly, and when this is insufficient to keep the ovens in operation, of 
which there are 20, of the beehive pattern, the nut and pea coal is 
added. The coal is crushed and washed and coked in forty-eight hours. 
The product is used chiefly for domestic purposes. 

The most important development in the State, however, was on the 
land of the Federal Valley Coal Company, in Berne township, Athens 
county. The vein worked is No.8 Pittsburgh, and runs from 9 to 12 feet 
thiek, with a fireclay parting 8 inches to a foot in thickness. The seam 
both above and below the parting shows a coal remarkably free from 
impurities. In 1875 some cok13 Wfm made here in ricks, but no thorough 
tests were made with the coal until early in 1887. 

After a thorough test of the coal 24 beehive ovens were erected, 6 at 
the No.1 mine and 18 at the No.2. At No. 1 slack only .is used, while 
at No.2 the run of the mine is utilized. The coal is burned forty-eight 
hours at both works. It is the intention to crush and wash the coal. 

There is no doubt as to the coking properties of this vein. Sulphur 
seems to be the greatest difficulty in the way of successful coking. The 
coke now being made in density and appearance is fair, and with the 
improvements in cleaning the coal before coking that are contemplated 
it is probable that a good merchantable coke will be produced. It is at 
these works that 200 of the 223 ovens reported as in process of construc
tion in Ohio at the close of the year are being built. 

The statistics of the manufacture of coke i.n Ohio from Ohio coal 
from 1880 to 1887 are as follows : 
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Statistics of the mannfacture of coke in the Ohio district, Ohio~ 1880 to 1887 • 

..., • bil 
~~ ~ -

~~ ~ ~ 
j~ I ~ ,. ~ 
~~ ~ ~ 
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Years, 

l- 1-88-0-. _-_ --.-•. -.--.-i---1-J --584- --2-5-1
1

. -S-ho-{5-t6-~03-18-2.- I -Sh_o_rJ-ot-,o:-7~-. -l-$2-1-3,-65-0 - $- 2-. 3-i -P-er-c-5~-n-t. 
1881. • • • • • • • • • 11 609 o 18o; 438 106, 232 I 243, 289 2. 39 59 
1882 . ......... 12 615 0 161,890 91,677 218,676 2.'19 57 
1883 .•••••.••. 13 625 0 118,524 67,728 159,670 ~.36 57 
1884 .......... 14 675 0 76,030 43,869 95,222 2.17 58 
1885.......... 8 560 0 51, 316 2B, 454 73, 850 2. 60 55 
1886 . ...... . .. 10 478 0 42,317 24,366 40,899 1.68 57! 
1887------ . - .. 10 435 203 108, 251 60, 110 130, 227 2. 12 55t 

Total coke statisticsjor Ohio.-In the following table the statistics of 
the coke made in the several districts of Ohio for the years 1880 to 
1887 are consolidated: 

Statistics of the manufacture of coke in Ohio, 1880 to 1887. 
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1880 . ....... . .1 
Short tons. Short tons. Per cent. 

15 6Hi 25 172,453 100,596 $255, 905 $2. 54 58 
1881. ... ------ 15 641 0 201,045 119,469 297, 728 2.49 59 
1882 . - .. -- . - •. 16 647 0 181,577 103,722 266,113 2.57 57 
1883 .. -- . - - - - - 18 682 0 152,502 87,834 225,660 2. 57 58 
1884 ... . ... --· 19 732 0 108,164 62,709 156,294 2.49 58 
1885 . --· .. .. .. :: I 642 0 68, 796 39,416 109, 723 2. 78 57 
1886 .. . •.. .... 560 0 59,332 34,932 94,042 2. 69 59 
1887. --· - .. - . . 15 585 223 164, 974 93,004 245,981 2.65 56 

The figures of 1887, it will be noticed, show a great increase over 
those for 1886, as already pointed out, tho production being greater 
than any year since 1882. 

PENNSYLVANIA. 

The same division into districts that was observed in the last volume 
of ' 4 Mineral Resources of the United- States" is continued in this; the 
"Irwin-Latrobe'' district of the early reports now being called the 
"Upper Connellsville," while what was known as the ''Snow Shoe" 
district is now called the "Clearfield-Centre," from the two counties in 
wllich the ovens are located. These divisions into districts are based in 
part upon geographical and topographical distinctions and in part upon 
the routes to market of the coke produced. 
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Total coke production in Pennsylvania.-Consolidating the statistics of 
the different districts ghren below, the following are the statistics of 
the production of coke in Pennsylvania from 1881 to 1887 : 

Statistics of the manufactm·e of coke in Pennsylvania, 1881 to 1887. 

Years. 

1-----1----- ----------[----.------

1881. •••••••. 132 10,881 761 
1882.- ... -.. . 137 12, 424 642 
1883 ... - .. --- 140 13, 610 2 L1 
1884 ...•.••• . 145 14,285 232 
1885 .•.•••... 133 14,553 317 
1886 ..... -... 108 16, 314 2, 558 
1887......... 151 18, 294 802 

Short tons 
5, 393, 503 
6, 149, 179 
6, 823,275 
6, 204,604 
6, i78, 500 
8, 290,849 
8, 938, 438 

Short tons. 

·--------------~------~ 

3, 437, 708 $5, 898, 570 
3, 945, 034 6, 133, 698 
4, 438, 461 5, 410, 387 
3, 822, 128 4, 783, 230 
3, 991, R05 4, 981, G56 
5, 40G, 597 , 7, 6G4, 023 
5, 832, 849 10, 746, 352 

$1.70 
1. 55 
1. 2j 

1. 25 1 1. 25 
1. 42 
1. 84 

Pe1· cent. 
64 
64 
65 
62 
64.6 
65.2 
651 

Pennsylvania, as will be seen from the above table, still retains its 
pre-eminence as the greatest coke manufacturing State in the Union, 
5,832,849 tons of the 7,611,705, or 76.6 per cent. of the amount pro
duced in the United States, having been made in ovens in Pennsylvania. 
There are also 18,294 of the 26,001 ovens, or 70.4 per cent. of the ovens 
in the United States. It will thus appear that as the percentage of 
ovens in this State is less than the percentage of production, the pro
duction per oven in Pennsylvania in 1887 was greater than in the rest 
of the country. 

The number of estabUshments in PeNnsylvania has increased from 
108 in 1886 to 151 in 1887; the number of ovens from J6,314 to 18,294; 
the coke produced from 5,406,597 to 5,832,849 tons; while the coal used 
increased from 8,290,849 to 8,938,438 tons. The value of the coke p1'o
duced increased from $7,664,023 to $10,746,352. The value of the coke 
increased from $1.42 to $1.84, and the average yield of coal in coke from 
65.2 to 65.25. 

The Connellsville district.-The Connellsville district, which still re
mains the most important coke producing center in the United States, 
and one of the most import~nt in the world, has been so thoroughly 
described in previous volumes of "Mineral Resources of the United 
States" as to require only the briefest reference here. It may be well 
to say, however, that the Connellsville coal basin is in the southwest
ern part of Pennsylvania, some 50 or 60 miles from Pittsburgh. It is a 
slender prong, separated from the Upper Coal l\feasures, and may be 
regarded as extending from south of Latrobe, on the Pennsylvania rail
road,. in a southwesterly direction, to the Virginia line, forming a hasiu 
some 3 miles wide and 50 miles long, almost without a fault, the beds 
yielding from 8 to 10 feet of workable coal. The same trough that con
tains the Connellsville coal exteuds northwesterly from Latrobe, but 
the Connellsville region proper is ~egarded as extending no further 
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north than the vicinity of Latrobe. We have designated the district 
north of the Connellsville proper as the ''Upper Connellsville." It is 
known locally as the ''washed coal district." 

In this Connellsville district there were produced 4,146,989 tons in 
1887, or 71 per cent. of the 5,832,849 tons made in Pennsylvania. AR 
7,611, 705 tons of coke were produced in the United States, it will appear 
that the Connellsville region producell 54.4 per cent. of all made in the 
country. This decrease of the percentage of the total amount malle, as 
compared with previous years, is due to the decreased production in 
this district, owing to stoppages from strikes and other causes. 

In 1886 the production was 4,180,521 tons. The relluction in produc
tion in 1887, notwithstanding the fact of all the stoppages for the rea
sons before mentioned, was 33,532 tons, or only about three-quarters of 
1 per cent. 

The following are the statistics of the manufacture of coke in the Con
nellsville region from 1880 to 1887 : 

Statistics (lj the rnanufacture of coke in the Connellsville 1·egion, Pennsylvania, 1880 to 1887. 
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Short tons. Short tons. I Per cent. 
1880 .•.•••... 67 7, 211 731 3, 367,856 2, 205, 9!6 $3,948,643 $1.79 65~ 
1881. •••••... 70 8, 208 654 4, 018,782 2, 639,002 4, 301, 573 1. 63 65~ 
1882 ...••.••. 72 9, 283 592 4, 628,736 3, 043,394 4, 473,789 1. 47 651 
1883 .•••••.•. 74 10,176 101 5, 3'>5, 380 3, 552,402 4, 049,738 1.14 66~ 
1884 ....••... 76 10, G43 200 4, 8"9, 01:4 3, 192, 105 3, 607,078 1.13 661'6 
1885 .•.•••... 68 10, 471 48 4, 6q3, 831 3, 096,012 3, 776, 388 1. 22 66rlo 
1886 .•••••.. . 36 11, 324 1, 895 6, 31'5, 460 4, 180, 521 5, 701, OR6 1. 36 6613(1 
1887 ....•. --- 73 11, 923 98 6, 182,846 4,146, 989 7, 437,669 1.79 67 

These figures need but little comment. The most important fact, 
noxt to the total production, is the percentage yield of coal in coke, the 
statistics of this year showing the largest yield given for any year 
covered by these reports, and it is probable that these figures are very 
ne::lrly correct. At three works in this region during the past year all 
of the coal charged into the ovens and the coke produced have been 
carefully weighed, with the following results : 

Coal chm·ged and coke p·roduced. 

No.1 works .••••....••••.••••.•••••.•••••.•.••••• 
No.2 works......................... . •.. •..•• • • . 
No.3 works •••••• .••• •••••••••••••••••••••..•••••. 

Coal Coke Percent-
clJarged. produced. age yield. 

230, 585 
60,943 
63,893.2 

157,070.40 
46,947.00 
42,927.24 

68. 118 
67.188 
67.2 

Total................................ . • • • • • . . 355, 421. 2 240, 944. 64 67. 8 

It would thus seem that a yield of 67 per cent. in coking Conne]Jsville 
coal is not a high average. 
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Prices of Connellsville coke.-The price of Connellsville coke on Jan
uary 1, 1887, was $1.50 free on board cars at the oven. T-1is was also 
the price for the previous eight months. On February 1 the price 
was raised to $2, at which figure it remained until the close of the 
year. The demand was very heavy during the entire year, and cars 
scarce. On the first week in May the coke workers struck for 12~ per 
cent. advance in wages, and nearly all the works in the region were idle 
until June 11, when the Frick Coke Company, the largest in the region, 
granted the advance, and their men went to work; the other operators 
refused to grant the advance and their men continued the strike nntil 
the latter part of June, when a few of them returned to work at the old 
wages. In the last week in July the remainder resumed work It was 
not, however, until nearly the middle of August that the region began 
producing its usual quota of coke. It will thus be seen that for six 
weeks practically the entire region was idle. For six weeks more the 
production could not have been more than 40 per cent. of the average 
output. 

The average selling price of the coke for the year, as shown in the 
table above, was $1.79 free on board at the ovens. 

The quoted price of blast furnace coke free on board at the ovens dur
ing the past seven years has been as follows : 

Monthly prices of Connellsville blast-furnace coke, free on boat·d at ovens. 

Months. I 1881. 1882. I 1883. 1884. , 1885. 1886. 1 1887. 

--------

January .••. $1. 50 to $1. 75 $1. 70 to $1. 80 $1. 15 to $1. 20 $1.00 $1. 10 $L 20 $1.50 
February .• 1. 50 1. 75 1. 70 1. 80 1. 20 1. 10 1. 00 1. 10 1. 20 2. 00 
March . ..... 1. 50 1. 75 1. 70 1. 75 1. 05 1. 00 1.10 1. 35 2. 00 
April. .•.••. 1. 60 1. 75 1. 70 1. 75 1. 05 1.10 1. 20 1.35 2. 00 
May .•...••. 1. 60 1. 65 1. 65 1. 70 .95 1. 05 1.10 1. 20 1. 50 2. 00 
June ....... 1. 60 ]. 65 1. 50 1. 65 . 90 1. 10 1. 20 1. 50 2.00 
July ..•...• . 1. 50 1. 60 1. 35 1. 50 .90 1. 10 1. 20 l.W 2. 00 
August ...•. 1. 60 1. 35 . 90 1.10 1. 20 1. 50 2. 00 
September .. 1. 60 1. 25 1. 35 1.00 1.10 1. 20 1. 50 2. 00 
Oct-ober ..... 1. 60 1. 65 1. 25 1. 00 1. 10 1. 20 1. 50 2.00 
November .. 1. 60 1. 65 1. 25 1. 35 1. 00 1.10 1. 20 1. 50 2. 00 

I December . . 1. 60 1. 70 I 1.15 1. 35 1. 00 1 1. 10 1. 20 1 1- 50 2. 00 I 

These prices, it should be noted, are open rates. In many cases, 
especially in times of advance, it will be found that contracts have 
been made for deliveries covering the year, so that as a rule the actual 
price received for the coke is less than the open rates. 

The Upper Connellsville district.-Tbis district, as already stated, in
cludes that portion of' the trough or basiu in which the Connellsville 
coke is found that is located northerly from a point just below La
trobe. The coal differs somewhat. from tbat found in the lower part 
of the basin, and as stated previously, the district is known as the 
"washed coal district." It is one of the most important coking dis
tricts in the amount of production in the country, second only to the 
Connellsville. Its production for several years prior to 1887 was in ex-
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cess of that of any State except Pennsylvania, and among the districts 
of Pennsylvania it is surpassed only by the Connellsville. 

This district includes not only the ovens in the upper part of the 
Connellsville basin, but also the others along the line of the Pennsylvania 
railroad from Larimer to Blairsville. These ovens are situated in three 
of the coal basins of western Pennsylvania, the Upper Connellsville, 
the detached Greens burgh basin, and the upper part of the Irwin basin. 
The lower part of the Irwin basin, or the ovens along the line of the 
Baltimore and Ohio railroad, are included with the ovens of the Pitts
burgh district. In this district most of the coke made is from washed 
slack, and at most ovens the coal used, whether slack or run of mines, 
is washed before coking. 

The following are the statistics of the manufacture of coke in the Up
per Connellsville region for the years 1880 to 1887: 

Statistics of the manufacture of coke in the Uppet Connellsville district, 1880 to 1887 • 
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Short tons. Short tons. Per cent. 
1880 .•••••.••. 8 757 0 319,927 229,433 $1.73 $397,945 59 
1881. •••••.••. 10 986 0 588,924 343,728 1. 60 548,362 58 
1882 .•••••.••. 11 1,118 0 650,174 375,918 1.43 536,503 58 
1883 .•••.••••• 11 1,118 0 668,882 389,053 1. 08 422,174 58 
1884 ..••...•.• 11 1,118 1 0 496,894 294,477 1. 06 311,655 59 
1885 ..•..••••• 11 1,168 40 555,735 319,297 1. 08 346,168 57 
1886 . ....•••.. 12 1, 337 29 691,331 442,968 1. 29 572,073 64.1 
1887 ..•..••••• 16 1, 442 87 717,274 470,233 1. 79 840,144 65.6 

It will be noted that the number of ovens has increased from 1,337 to 
1,442, an increase of 105, while 87 were in course of construction. The 
production of coke has also increased from 442,968 tons to 4 70,233 tons; 
and this notwithstanding the fact that three works in this district made 
no coke during any part of the year, a fourth was idle, owing to repairs 
during the early part of the year, and a fifth made no coke during the 
latter part of the year. It will also be noted that there has been some 
increase in the yield of coal in coke. 

A recent analysis of coke made by the Latrobe Coal Company, in 
Unity township, near Latrobe, in this district, is as follows: 

Analysis of Latrobe (Pennsylvania) Coal Company's coke. 

Per cent. 

---------------------1--- -
Fixed carbon .............. . .. . ............................. . .............. . 
Ash . ...................... . . . ............................................. . 

~~\~~il! ~~it~;.::::::::::::::::: :::::::::::::::~::::::::::::::::::::::=~~~~ 
Water . . ........................................................ . ...... . ... . 

Total. ............................................................... . 

89.119 
9. 392 
1.183 
.202 
.104 

100.000 
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Allegheny Mountain district.-The third in importance of the coke 
districts of Pennsylvania is the .Allegheny Mountain. In this district 
are included not only the ovens along the line of the Pennsylvania 
railroad east of Blairsville, including those on both sides of the .Alle
ghenies in Cambria and Blair counties, but those of Somerset county. 
The number of establishments in this district remains the same as in 
1886, viz, 10; but there has been an increase of 115 in the number of 
ovens, and 150 others were in course of construction at the close of 1887. 
The production of coke has materially increased during the year, it 
having advanced from 227,369 tons in 1886 to 297,724 tons in 1887; an 
increase of 70,355 tons, or nearly 31 per cent. 

The importance of this locality as a coke-producing district is rapidly 
increasing. The coke made is an excellent fuel, and the region being 
somewhat nearer the eastern market than the Connellsville, is in great 
demand in that se~tion. The Gallitzin coke works, at which there are 
173 ovens, and which produced the largest amount of coke of any works 
in the district, may be taken as typfcal of the coke works on the west
ern slope of the .Allegheny mountains in this region. 

The vein operated here is geologically equivalent to the celebrated 
1\f oshannon coal bed mined at Houtzdale, being commonly known in 
Cambria county as the "Lemon vein." Its uniform height in the Gal
litzin mine is 4 feet of workable coal, there being about 12 inches of 
bone in the roof, and 12 inches in the bottom, which is not removed, 
making in all at least 6 feet of vein. The coal from this mine is well 
adapted to coking, being purely bituminous, and yielding a high percent
age of carbon. The coal yields nearly 6,000 tons per acre, the net being 
6,543-! tons per acre, including wastage. The ovens are 12 feet in diam
eter by 7 feet in height; the heats are 48 and 72 hours; the charge for 
the latter is about 31 inches of coal. It has been demonstrated that 
the long heat of 72 hours is the most economical with this coal, and pro
duces the most satisfactory result. This 72-hour coke is more uniform 
in cell and structure, and it also appears that the elimination of sulphur 
and volatile matter is more complete than in the shorter heat. 

An analysis of coke made at the Gallitzin works is as follows: 

Analysis of Gallitzin, Allegheny 'mountain, Pennsylvania, coke. 

Per cent. 

Fixed carbon............................................................... 90.687 
Ash........................................................................ 7.488 
Sulphur.................................................................... . 927 
Volatile matter ..... _....................................................... . 790 
Moisture................................................................... .180 

TotaL................................................................ 100.072 

At one of the works in this district a very careful weighing of the 
charge and the coke produced was made during the whole year with 
a resultant yield of 64.01 per cent. 
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The following are the statistics of the manufacture of coke in the 
Allegheny mountain and Somerset district of Pennsylvania for the 
years 1880 to 1887: 

Statistics of the manufacture of coke in the .Allegheny Mountain district of Pennsylvania, 
1880 to 1887. 
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Short tons. Short tons. Per cent. 
1880 .•••...•.. 8 291 0 201,345 127,525 $2.27 $289,929 63 
1881. ....•.•.. 9 371 0 225,563 144,430 2. 28 329, ]98 64 
1882 . .•...•.•. 10 481 0 284,544 17:}, 580 2.10 377, 286 63 
1883 ........•. 10 

~l l 
0 200,343 135,342 1. 78 240,641 68 

I 

1884 ........•. 12 0 241,459 156, 290 1. 30 203,213 65 
1885 . ....•.... 11 523 82 327,666 212) 242 1. 30 286, 539 65 
1886 ......•... 10 579 14 351,070 227,369 1. 64 374,013 6i.8 
1887 .......... 10 694 150 461,922 297,724 2.25 671,437 64.4 

Clearfield·· Oen tre distr,ict.-In the volumes of" Mineral Resources of the 
United States" previous to that of 1886, this district has been known 
as the "Snow Shoe district." The year 1887 shows the same notable 
increase in the importance of this district as a coke-producing region 
that was noted in last year's report; the production of coke in 1887 be
ing 97,852 tons, as compared with 55,810 tons in 1886, and 48,103 tons 
in 1885. During the year the number of coke works in the district has 
increased from three to six, and the number of ovens from 299 to 523. 

The coke made in this district is remarkably free from phosphorus, 
is a most excellent furnace fuel, and is in great demand at the eastern 
furnaces, especially in the Lehigh district. 

The statistics of the manufacture of coke in the Clearfield-Centre dis
trict for the years 1880 to 1887 are as follows : 

Statistics of manufactw·e of coke in the Clemjield-Centre district, Pennsylvania, 1880 to 
1887. 
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Short tons. Short tons. Per cent. 

1880 .••.•••••• 1 0 0 200 100 $2.00 $200 50 
1881. --· ...... 2 50 0 20, 025 i3, 350 1. 70 22,695 67 
1882 . ······· -- 1 50 0 2fi, 000 17,160 1. 60 27,406 69 
1883 .••....•.. 1 60 0 26, 500 18,696 1. 50 28,044 71 
1884 .. . •.•••. 1 60 0 

"· 000 I 23,431 1. 40 32,849 71 
1885 .......... 2 245 0 69,720 48,103 1. 46 70,331 69 
1886 ....... 3 299 20 84,870 55,810 1. 70 94,877 66 
1887 .. ........ 6 523 10 154,566 97,852 2. 02 198,095 63.3 

The Broad Top district.-In this district are included all the ovens in 
what is known as the ::eroaq ~op coal fields~ the Qvens being situated in 
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Bedford and Huntingdon counties. There has been a notable increase 
in the production of this district in 1887 over the production for 1886; 
indeed the production of coke during the last year is the greatest in 
the history of this district, there being produced 164,535 tons, as com
pared with 108,294 tons in 1886, and 151,959 tons in 1884, the year of 
the largest producti~n prior to the present. There has been a slight 
increase in the number of ovens, the number at the close of 1887 being 
581, as compared with 562 at the close of 1886. At the close of the 
year other establisl;lments contemplated the erection of ovens in this 
district, but as no work had been begun upon them, they are not in
cluded in this report. 

The statistics of the manufacture of coke in the Broad Top region, 
Pennsylvania, for the years 1880 to 1887 are as follows: 

Statistics of the manufacture of coke in the Broad Top region, Pennsylvania, 1880 to 1887. 
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Short tons. Short tons. Per cent. 1880. _________ 5 188 105 92,894 51,130 2.40 $123,748 55 

1881. ••.•••••. 5 188 105 lll, 593 66,560 2. 51 167,074 59 
1882 ..•..••••• 5 293 50 170, 637 105,111 2. 05 215,079 62 
1883 .••.•••••• 5 3-!3 no 220,932 147, 1M ]. 84 271,692 66 

I 
1884 ..•••••••. 5 453 0 227,954 151,959 I. 74 264,569 66 
1885 .....•••.. 5 537 0 190,836 112,073 1. 65 185,656 58 
1886 .......••. 5 562 100 171, 137 108,294 1. 73 187,321 63.3 
1887 .......•.. 5 581 0 262,730 164,535 2.11 347, 061 62.6 

The values given in the above table are in some cases the cost at the 
ovens; in others, an assumed price over cost. So little of the coke is 
sold, most of it being used by the owners of the coke works, that no 
market price can be given. 

Pittsburgh district.-This district, which has for so many years been 
of little moment, is rapidly becoming one of the most important coke 
districts in the United States, chiefly by reason of the Carrie Furnace 
Company's, the Imperial Coal Company's, Laughlin and Company's, and 
the Moorehead-McCleane Company's works. Three of these works have 
over 100 ovens each; and there are three others with over 50 ovens. 
There are also in process of erection in this district. 235 ovens. This 
makes a total in the district, therefore, of 880 ovens; a larger number 
than the total for any State except Pennsylvania, Alabama, and West 
Virginia. 

The experiments in connection with the Belgian ovens in this Statr-
which were conducted at so much expense, with so much intelligence, 
and through such a lengthy period of time, have at last been aban
doned, and there are no ovens now in western Pennsylvania except the 
bee-hive ovens. 
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The statistics of the manufacture of coke in the Pittsburgh district, 
Pennsylvania, for the years 1880 to 1887 are as fo1lows: 

Statistics of the manufactu1·e of coke in the Pittsburgh district, Pennsylvania, 1880 to 1887. 
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·· Short tons. Short tons. I Per cent. 
1880 .••••••••. 21 534 0 194,393 105, 974 $2.40 $254,500 55 
1881. ••..•••.. 21 538 0 178,509 96, :no 

1 

2.15 206,965 54 
1882 .••.•••••. 21 557 0 114,956 64,779 2. 07 134,378 61 
1883 .• . .•••.. 20 542 0 119, 310 66,820 1. 89 126,020 56 
1884 .••••••••. 20 535 0 97,367 "·'"I 1. 87 99, 911 55 
1885 .•..••.. • . 17 416 4 91, 101 46,930 1. 55 72, 509 51.5 
1886 . .•••...• . ! 18 730 0 228,874 138,646 1. 88 221, 617 I 60.6 
1887 .••.••.•.. ! 20 880 235 366, 184 I 177, 097 1. 78 315, 546 I 48.4 

It will be noted that the number of establishments in this district has 
increased by 2, the number of ovens 150, while there are 235 building 
at the close of 1887, as against none building at the close of 1886. The 
production of coke bas increased from 138,646 tons in 1886 to 177,097 
tons in 1887, the largest production in the history of this district. 

One of the rpost interesting features in connection with the above 
statement is the low percentage yield of coal in coke, this report mak
ing it 48.4 as against 60.6 a year ago. It is probable that the 48 per 
cent. is correct, as the coal used in these woi.:ks is chiefly slack; the coal 
being weighed before it is washed would probably decrease the yield. 
At one works making a large proportion of the coke produced in this 
district the yield is given as only 43 per cent. In cases where the 
weight of the coal after being washed is taken, the yield would be con
siderably higher, and under such conditions it is probable that the 60 
per cent. yield is not too great. 

Beaver district.-The coke industry in this district is of but little mo
ment; the ovens in Beaver and Lawrence counties only are included. 
There, however, bas been a material increase in the coke produced in 
this district'during the past year, the production being the largest in 
any one year included in this report. The largest production in any 
previous year was in 1883, when 12,395 tons were made. In 1887, 
13,818 tons were produced. 

~l~'l- "\1IN--~~ 
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The following are the statistics of the' manufacture of coke in the 
Beaver district, Pennsylvania, for the years 1880 to 1887: 

Statistics of the manufacture of coke in the Beaver dist?·ict, Pennsylvania, 1880 to 1887. 
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Short tons. Short tons. Percent. 
1880 .......... 5 106 0 8, 013 4,880 $10,150 $2.08 61 
1881. ......... 5 106 0 6, 887 4, 333 9, 013 2. 08 63 
1882 .......... 5 106 0 11,699 7, 960 15,124 1. 90 68 
1883 .......... 5 107 0 .19, 510 12,395 21, 062 1. 70 64 
1884 .•••.•.•.. 4 89 0 2, 250 1, 390 2,168 1. 56 62 
1885 .......... 4 89 0 686 438 696 1. 59 63 
1886 .......... 3 87 0 698 411 646 1. 57 59 
1887 .......... 3 65 0 25,207 13,818 24,137 1. 75 55 

I 

Allegheny Valley distriot.-In this district are included the coke works 
in Armstrong and Butler counties, and one of those in Clarion county, 
the other ovens in the latter county being included in the Reynolds· 
ville-Walston district. 

As will be noted from the returns, the production hRs largely in
creased during the year, the increase being from 28,948 in 1886 to 
•44, 621 tons in 1887. This makes 1887 the year of the largest produc
tion since the beginning of these statistics. 

The statistics of the manufacture of · coke in the Allegheny Valley 
district for the years 1880 to 1887 are as follows : 

Statistics of the mamifacture of coke in the Allegheny Valley district, Pennsylvania, 1880 
to 1887. 
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Short tons. Short tons. Pe1· cent. 
1880 .......... 5 97 0 45,355 23,470 $49,068 $2.10 52 
1881. ......... 5 109 0 55,676 29,650 64,664 2.18 53 
1882 .......... 6 159 0 76,000 41,897 80,294 1. 92 55 
1883 .......... 6 159 0 64, 810 34,868 62,982 1. 81 54 
1884 .......... 7 209 0 55, no 31.430 54,859 1. 75 57 
1885 .......... 5 208 0 28,630 15,326 1 30, 151 1. 97 53.5 
1886 ....... ... gl 

208 0 51, 580 28,948 44,422 1. 54 f 56 
1887 .......... 288 881 77,766 44,621 84, 913 1. 90 57.1 

Reynoldsville-Walston district.-This has become among the most im• 
portant of coking districts in the United States. In it are included all 
the ovens on the Rochester and Pittsburgh railroad, as well as those on 
the Low Grade Division of the Allegheny Valley railroad and the Dagus 
mines of the Lake E-rie and Western. This district has been thoroughly 
described in previous volumes of Mineral Resources of the United · 
States_, and to these those desiring further information are referred. 
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The following are the statistics of the mUJnufacture of coke in this 
district for the years 1880 to 1887: 

Statistics of the manujactu1·e of coke in the Reynoldsville- Walston disti'ict, Pennsylvania, 
1880 to 1887. 
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Short tons. Short tons. Per cent. 

1880 .••••••••. 3 117 0 45,055 28,090 $46,359 $1.65 62 
1881 ..••••.••. 4 125 2 99,489 44,260 80,785 1. 85 44 
1882 .••••••••• 5 177 0 87,314 44,709 80,339 1. 80 51 
1883 ..••••..•. 6 229 0 76,580 37,044 65,584 1. 77 48 
1884 •.••••••• 7 321 0 159,151 78,646 113,155 1.44 49 
1885 ..••••.••. 8 600 143 183,806 114,409 153,795 1. 34! 62 
1886 .••••• ····j 9 7831 500 271.037 161,828 217,834 1. 35 59.7 
1887 .••••••••. 11 1, 492 134 507,320 316, 107 592,728 1. 88 62.3 

From the above statement it will be seen that the Reynoldsville
Walston district now has a larger number of ovens than any district in 
Pennsylvania, except the Connellsville, surpassing the Upper Connells
ville by 50. The production of this district, however, did not equal the 
production of the 0 pper ConnellsvHle region, owing to the fact that 
quite a number of the ovens were not in operation until late in the year. 
This region also· has a larger number of ovens than any State in the 
Union, except Pennsylvania, Alabama, and West Virginia. 

Blossburg district.-In this district ·are included the two establishments 
making coke from the coal of the Blossburg coal field. The returns for 
1887 show a marked increase in production during the year, the amount 
of coke having increased from 81,801 tons in 1886 to 103,873 tons in 
1887, the number of ovens being 1 more than were reported in 1886. 
It is probable that the great increase in this region, as in several other 
regions, is due to the increased demand for coke for various metallurgi
cal purposes in the eastern States. 

The following are the statistics of the manufacture of coke in the 
Blossburg, Pennsylvania, district from 1880 to 1887: 

Statistics of the nwnujactu1·e of coke in the Blossburg district, Pennsylvania, 1880 to 1887. 

l~ai 
I 

bl .-d ..... ..... .s o..; til" .... " <P 
cpfil 

cpO 
~ ..... ~ ~ ;g 0 ,.!1:1+' 

o<P p 
p~ o~-< 0 

... s ·::; .-d 'd <;10 o<P 0~ 
Years. i:l 0 ..... p., .0 .0 Q) ... I>~ ......,!d 

<P.;} rn p., Orzi 00 .0 ..... rn rn p Q)~ 'do s:o ~ ~ <;I 
Q) 314 i:lcp 

Q) Q) .,!d ~ l:l<il ~ I> 0 0 oo ~~ H ~ .... 0 0 0 0 E-40 

r=-
~----

Short tons. Short tons. Percent. 
1880 ..•..••••• 0 72,520 44,836 $134, GOO $3.00 62 
1881. ......... 1 200 0 88,055 56,085 168,250 3. 00 64 
1882 .......... 1 200 0 100,119 64,526 193,500 3. 00 64 
1883 .......... 2 344 0 71,028 44,690 122,450 2. 74 63 
1884 .•••••.••. 2 344 32 62,365 39,043 93,763 2.40 63 
1885 .••••••••. 2 296 0 46,489 26,975 59,423 2.17 58 
1886 .•••.••••• 2 405 0 136,136 81,801 174,532 2.13 60 
1887 .••.•••••• 2 406 0 182,623 103,873 23<!, 622 2.26 56. D 
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Statistics of coke production in Pennsylvania, by districts.-In the fol
lowing table is given in a consolidated form the statistics of coke pro
duction in Pennsylvania, by districts, for 1887: 

Coke production in Pennsylvania in 1887, by districts . 
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Short tons. Short tons. Per cent. 
Connellsville .••..••. 73 11,923 98 6, 182,846 4, 146,989 $7,437,669 $1.79 67 
Upper Connellsville .. 16 1,442 87 717,274 470.233 840,144 1. 79 65.6 
Allegheny mountain. 10 694 150 461,922 297; 724 671,437 2. 25 64.4 
Clearfield-Centre .... 6 523 10 154,566 97,852 198,095 2.02 63.4 
Broad Tot····· ...•. 5 581 0 262,730 164,535 347, 061 2.11 62.6 
Pittsburg .......... 20 8~g 

1 
23g 366,184 177, 097 315,546 1. 78 48.4 

Beaver .............. 3 25,207 13,818 24,137 1. 75 55 
Allegheny valley .••. 5 2881 88 77,766 44,621 84,913 1.90 57.1 
Reynoldsville- W a 1-

ston .•••••.......•. 11 1,!~~ 1 13~ 507,320 316,107 592,728 1. 88 62.3 
Blossburg .•••••..... 2 182,623 103,873 234,622 2. 26 56.9 

151Tls.294
1

· 802-
-------

10, 746~1 1. 84 r- 65.25 Total .••.••.••••. 8, 938,438 5, 832,849 

TENNESSEE. 

In the number of ovens and the total coke production Tennessee 
ranks as the third State in the Union, being surpassed only by Penn
sylvania and "\Vest Virginia. The number of ovens, however, is but five 
greater than the number built at the close of the year in Alabama, while 
the number of ovens building in Alabama is nearly 1,200 greater than 
the number building in Tennessee at the close of the year. The produc
tion of coke in Tennessee was 71,959 tons greater than in Alabama. 

The following are the statistics of the manufacture of coke in Tennes
see for the years 1880 to 1887 : 

Statistics of the rnanufacture of coke in Tennessee, 1880 to 1887. 
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Short tons. Short tons. Per cent. 

1880 .......... 

Jl 656 68 217,656 130,609 $316, 607 $2.42 60 
1881. •••....•. 724 84 241,644 143,853 342,585 2.38 60 
1882 .......... 861 14 313,537 187,695 472,505 2.52 60 

- 1883 .......... 992 10 330,961 203,691 459,126 2. 25 62 
1884 .......... (a)l3 1,105 175 348,295 219,723 428,870 1. 95 63 
1885 .......... 12 1,1!87 36 412,538 218,842 398, 45!) 1. 82 53 
1886 .......... 12 1, 485 126 621,669 368,139 687, !l65 1. 87 59 
1887 .......... 11 1, 560 165 655,857 396,979 870,900 2.19 61 

a Q:p.e worka ma,de coke in pits. 
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While there has been ali increase in the production of coke in this 
State in 1887 over 1886, it has been a small one, less than 10 per cent. 
Its production will be easily surpassed in 1888 by .Alabama • 

. TEXAS. 

The experiments referred to in the last report as in progress by the 
Rio Grande and Eagle Pass Rail way Company have not as yet re~omlted 
in anything definite. There are no ovens in the State, nor was any 
coke made in 1887. 

VIRGINIA • 

.A reproduction of the remarks in the report on Virginia in the last 
volume of" Mineral Resources of the United States" will answer for the 
report of the present year. Only the coke made in this State during the · 
year is covered by this report; the coal mined in the State was pro
duced at Pocahontas, in Tazewell county, from Flat Top coal, by the 
Southwest Virginia Improvement Company. In addition to the ovens 
of this company there is at Low Moor, in .Alleghany county, just across 
the border from West Virginia, a bank of150 ovens, drawing their sup. 
plies of coal from the New River district of West Virginia, the ovens 
being, for convenience, located at Low Moor, near the blast furnaces in 
which their product is consumed. .As coking is regarded as a manufact
ure of coal, the production of these ovens is reported in the State in 
which they are situated, and not in the State from which the coal is 
dra,wn. 

The following are the statistics of the manufacture of coke in Vir· 
ginia from 1880 to 1887 : 

Statistics of the manufacture of coke in Virginia, 1880 to 1887. 
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Short tons. Short tons. Per cent. 

1880 ........... 0 0 0 0 0 $0 $0 0 
1881. •••••..•. 0 0 0 . 0 0 0 0 0 
1882 ..••••.•• . 0 0 0 0 0 0 0 0 
1883 ...••••••. 1 200 0 39,000 25, 340 44,345 1. 75 65 
1884 .•••••.••. 1 200 0 99,000 63, 600 111,300 1. 75 64.25 
1885 ..•.•••••• 1 200 0 81,899 49,139 85,993 1. 75 60 
1886 ..•.••.•• . 2 350 100 200, 018 122,352 305,880 2.50 61.2 
1887 .•••••..•. 2 350 300 235,841 166,947 417,368 2.50 70.8 

The notable feature of this report is the high yield of coal in coke, 
which seems almost incredible. The published statement as to the 
production of coke at one of these works would, on the basis of the coal 
reported as consumed, give an average yield of coal in coke of 61.5 per 
cent., which is probably more nearly correct. However, the figures are 
allowed to stand as reported. · 
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WASHINGTON TERRITORY. 

The coke works of the Tacoma Coal and Coke Company at Wilkeson, 
Pierce county, Washington Territory, is still the only one, so far as has 
been ascertained, on the Pacific coast. 

These works and the coal and coke have been fully described in pre
vious volumes of "Mineral Resources of the United States," and the de
scription need not be repeated here. 

The following are-t;he statistics of the manufacture of coke in Wash
ington Territory for the years 1884 to 1887, the only years in which coke 
has been made : 

Statistics of the prod·uction of coke in Washington Territory, 1884 to 1887. 

1884. 1885. 1886. 1887. 

---·-------------1----- -------
Number of establishments ..•..•.•••••.•••••.• -- .••. 
Number of ovens built .......•...•...•.•.••.•.••..•. 
Number of ovens building .......•............•..••. 
Coal used in the production of coke, short tons .•••.• 
Coke produced, short tons ...•.•. _ ...........•••.•.. 
Total value of coke at ovens ...........•.••••..••••• 
Value of coke at ovens, per ton ............•..•••... 
Yield of coal in coke, per cent •.•.••..••.•.••... ; ••• 

1 
0 
0 

700 
400 

$1, 900 
$4.75 

57! 

1 
2 
0 

544 
311 

$1,477 
$4.75 

57 

1 1 
11 30 
21 0 

1, 400 22, 500 
825 14,625 

$4, 125 $102, 375 
$5.00 $7.00 
58.9 65 

It will be noted that there has been a very great ipcrease in the pro
duction of coke in the Territory, the increase being from 825 tons in 
1886 to 14,625 tons in 1887, the greatest percentage of increase in any 
of the States. 

WEST VIRGINIA. 

The localities in which coke is made in West Virginia are in this re
port divided into five districts, instead of four, as in the report for 1886, 
and three as in the reports prior to 1886. The district added ~he pres
ent year has been termed the "Upper Potomac" district, and includes 
the ovens on the line of the West Virginia Cen.tral and Pittsburgh 
railway. These districts are known as the Kanawha, the New River, 
the Flat Top, the Northern, and the Upper Potomac. The first two 
are compact and continuous. They include the ovens along the line of 
what was formerly known as the Chesapeake and Ohio r.ailroad from 
Low Moor, in Virginia, to the Kanawha valley. The Flat Top region 
includes the ovens in the new Flat Top district, which are located in 
West Virginia. The ovens in this district which are located in Vir· 
ginia are reported under that State. This Flat Top district is in 
reality a part of the New River district. The fourth district, theN orth
ern, is a scattered one, including, in this report, the ovens in Preston, 
Taylor, Harrison, and Marion counties, and in previous volumes those 
in Wheeling, West Virginia. Most of the coke made in Wheeling in 
previous years bas been used in glass manufacture. The ad vent of 
natural gas has entirely stopped the production of coke in Ohio county, 
in which Wheeling is situated. The Fifth district, the Upper Potomac, 
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as already stated, includes the ovens along the line of the West Vir
ginia Central and Pittsburgh railway, in what may be called the Up
per Potomac basin. 

With the exception of the Upper Potomac district these sections have 
, been thoroughly described in previouG volumes of" Mineral Resources," 
and need not be referred to here in detail; such statements as are re
quired will be given under the heading devoted to each district. 

Production of West Virginia by districts.-In the following table will be 
found the statistics of the production of coke in West Virginia in 1887 
by districts : 

Production of coke in West Virginia in 1887, by dist1·icts . 
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Kanawha ..•.•••.••.. 7 548 0 153, 784 96, 721 $201,418 

/ Per ct. 
$2.08 63 

New River .......... 11 518 50 253,373 159, 836 401,164 2. 51 63 
Flat Top ..•.••.••••• 5 348 642 76,274 .51, 071 100, 738 1. 97 67 
Northern ............ 15 646 0 211,330 132,192 268,990 2. 03 62.5 
Upper Potomac.."'' 1 20 50 3,566 2, 211 ~ 4, 422 2.00 62 

39 2, 080 74,2 698,327 442~1 976, 732 2. 21 63.3 

The Kanawha district.-In this district are included the ovens from 
Ansted down the Kanawha, all drawing their coal from the formations 
described in the volume of Mineral Resources for 1886. 

The statistics of the manufacture of coke in the Kanawha district 
from 1880 to 1887 are as follows: 

Statistics of the manufactu?·e of coke in the Kanawha district, West Virginia, 1880 to 1887 . 
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Short tons. Short tons. 

1880. ·····-··· 4 18 0 6, 789 4, 300 $9,890 
1881. ••. ···-·· 4 18 0 11,516 6, 900 16,905 
1882 .......... 5 (a) 138 0 40,782 26,170 62,808 
1883 .......... 5 (a) 147 0 58,735 37,970 88,090 
1884 .......... 6 (a) 177 15 60,281 39.000 76,070 
1885 .......... 7 (b) 181 63 65, 348 37, 551 63,082 
1886 .......... 7 302 170 89,410 54,329 117,649 
1887 .......... 7 548 0 153, 784 96,721 201,418 

a Eighty of these ovens are Cop pee, the balance beehive. 
b Sixty of these ovens are Coppee, the balance beehive. 
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$2.30 63! 
2.45 60 
2.40 64 
2.33 64i 
1. 95 64i 
1.68 57 
2.17 60.7 
2. 08 63 

There are two features in this statement that are of interest; one is 
the great increase in the number of ovens during the year, the number 
of ovens at the close of 1886 being 302, and 548 at the close of 1887. 
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This increase has been chiefly at the works of the Mount Carbon Coke 
Company, limited, these works beginning the year 1887 with but 30 
beehive ovens and ending it with 202, com;equently the present plant 
was not at work during the entire year. This iudicates that the pro
duction of this district for 1888 will be considerably in excess of what 
it was for 1887. One works, the Hawk's Nest at Ansted, was entirely 
idle during the year. The number of coke works in the Kanawha dis
trict is now greater than that in the New River district, though the pro
duction is much less. 

The second notable feature is the great increase in production during 
the year, the prqduction of 1886 being 54,329 tons, and that of 1887 
96,721 tons. For many years the Kanawha district was of but little im
portance as a coke-producing region. The present outlook indicates 
that it is assuming an importance second to none in the State. 

Coke from the Eagle seam, of coal which is used entirely by the Saint 
Clair Coke Company, and by Mr. William Wyant, gives the following 
analysis: 

Analysis of Eagle seam, West Vit·ginia, coke. 

P er cent. 

1------------------------------------------~--l------
Carb<tn. ... . • . .•. ••.••• •••• •• . • •. . ••• •••••• •••• •• ••••. ••. . • •• . •• . • •• . . •••••. 10.48 
.Ash................................ . ....................................... 9.001 
Sulphur.................................................................... . 500 

The coke made by Mr. Stewart M. Buck at Hampton, Kanawha 
county, is made from the slack of what is known as the Chestnut Point 
seam, which is regarded as the equivalent of the Middle Kittanning of 
Pennsylvania. 

New Rivm· district.-The New River coking district includes the ovens 
along the line of what was formerly known as the Chesapeake and Ollio 
railroad from Quinnimont to N uttalsburg. 

The statistics of the manufacture of coke in the New River district 
from 1880 to 1887 are as follows : 

Statistics of the manufacture of coke in the New River district, West Virginia, 1880 to 1887. 

-----1-- ------ ------- 1---- --·1 ---------

1880 .•••••.•.. 
1881. •• -- •• --. 
1882 ........ -. 
1883 ......... . 
1884 .•••••.••. 
1885 ......... . 
1886 . ........ . 
1887 ........ .. 

6 
6 
6 
6 
8 
8 
8 

11 

468 
49!) 
518 
546 
547 
519 
513 
518 

40 
0 
0 
0 

12 
0 
5 

50 

Short tons. 
159,032 
2L9, 446 
233,361 
264,171 
219,839 
244,769 
203,621 
253,373 

Short tons. 
98,427 

136,423 
148, 373 
167,795 
135,335 
156,007 
127,006 
159,836 

$239,977 
334,652 
352,415 
384,552 
274,988 
325,001 
281, 778 
401,164 

$2.44 
2.45 
2. 38 
2. 29 
2.03 
2.08 
2. 22 
2. 51 

Per. ct. 
62 
62 
64 
64 
()2 

63! 
G2 
()3 
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The production of coke in this district in 1887 has been surpassed but 
once in its history. That wa,s in 1883, when 167,795 tons were made, as 
against 159,836 tons in 1887. The production for 1886 was but 127,006 
tons. It will be noticed that there has been an increase of three works 
in this district. One of these, and the largest with the exception of the 
Longdale Iron Company, which has the same number of ovens, viz, 150, 
made no coke in 1887, having begun production in January, 1888. The 
Central Coke Company will build 50 ovens during the present year. 

Flat Top distt·ict.-The statistics of the manufacture of coke in the 
Flat Top district for the years 1886 and 1887 are as follows : 

Statistics of the manufacture of coke in the Flat Top dist1·ict of West Virginia fo1· 1886 
and 1887. 

1886. 1?87. 

1---------------~----1----

Number of establishments .....••....••..•.•...•••••.••........•.... 2 5 
Ovens built ..........................••••..........•....•........... 10 348 
Ovens building ..................................................... . 
Coal used, short tons ............................................... . 
Coke produced, short tons ........................ . .... , ........... .. 
Total value of coke at ovens . ....................................... . 
Value of coke at ovens, per ton .................................... .. 
Yield of coal in coke, per cent ...................................... . 

38 642 
1, 075 76,274 

658 51, 071 
$1,316 $100,738 
$2. 00 $1.97 
61.2 67 

Coke was made in this district for the first time in 1886, consequently 
the table only covers the operations of 1886 and 1887. 

It is unnecessary to point out the remarkable increase in importance 
ofthis district and its promise for the future. No district in the United 
States shows such remarkable development. It bas been so thor
oughly described in previous volumes of Mineral Resources that only 
the briefest description need be given here. Nearly, if not quite all 
the coal lands in the Flat Top region, including the lands in Taze
well county, Virginia, and Mercer and McDowell counties, West Vir
ginia, are controlled by an organization known as the Flat Top Land 
Trust, which leases these lands on a royalty. The great seam, 11 teet 
thick, from which the coal is taken, underlies 320,000 acres, and it is cal· 
culated that of this immense tract 60 per cent. is underlaid with work· 
ing coal, whose yield is 10,000 tons per acre. This land trust was or
ganized on April 1, 1887, and bought out the lands of the SouthwP.st 
Virginia Improvement Company, the Flat Top mountain group, the 
Blue Stone Coal Company, and others. 

The cost of production in t,he level seam of this coal is low, far below 
the general average. The average output of the Pocahontas mines per 
day of 10 hours is some four wagons. In the narrow seam on the Blue 
Stone river a man and a boy helper generally work together, and the 
output there is about the same. Here, as at Conneilsville, there is no 
W$1Ste and no slate, and while a floor and roof of coal are left above and 
below in mining, a large part of this is saved when the supports are re
moved. The cost of handling the coal is at the lowest possible figures. 
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Donkey engines bring the cal's out of the mines. Aside from the labor 
account, the expenses of operation are not heavy. Timber as yet is 
abundant and close at hand. Timbering is less expensive than in 
northern mines. The expense per ton of timbering and track laying 
falls as low, under favorable circumstances, as 1f cents a ton; and it 
rises to 22- and 3 cents per ton in smaller mines or where the seam is 
in a less advantageous situation. 

A graded royalty is paid to the proprietors of the trust; the royalty 
being 122- cents per ton for the first 10,000 tons mined; above 10,000 to 
25,000 tons, 11 cents, and over this, 10 cents. The cost of the coal at 
the pit mouth is placed at 65 cents, but it may fall as low as 60 cents. 
The cost of making coke, coal and all, at the close of the year was $1.35 
per ton. 

The company opens the· ways and chambers, lays the track, brings 
the cars up to the breast and takes them away, and pays 75 cents a car 
for two-ton cars, holding from 80 to 85 cubic feet. The miner provides 
oil and powder, and pays 50 cents a month for tools. At the close of 
the year the average wages of miners per month were $45, some miners 
making from $120 to $130 a month. The boy drivers receive 90 cents 
to $1.06 a day, timber and trackmen, $1.85 to $2.20; men on the 
dumps, $1.40; laborers from $1.27 to $1.40; coke d!.'awers from 53 to 55 
cents an oven. 

The following is an analysis of the coke made at. the works of Ste· 
phenson, Mullin & Co. : 

Analysis of Flat Top, West Virginia, coke. 

Per cent. 

Fixed carbon............................................................... 92.816 
Ash . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . • . . . . . . . . . . . . . . . . . . . . 4. 913 
Sulphur.................................................................... . 548 
Volatile matter...... . . . . . . . . . . . . . . . . . . . . . . . • . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . · 1. 059 
Water...................................................................... .664 

Total.. . . . . .. . . . . .. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 100. 000 

An average of three samples of coke from the Pocahontas mine, Flat 
Top region, is as follows: 

Analysis of Pocahontas coke. 

Per cent. 

Fixed carbon............................................................... 92.550 
Ash........................................................................ 5. 749 
Sulphur...... .............................................................. . 597 
Volatile matter............................................................. . 757 
Water...................................................................... . 347 

Total . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 100. 000 

Northern district.-In this district are included the ovens in the group 
of counties lying along the lhie of the Baltimore and Ohio railroad, near 
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the headwaters of the Monongahela river in Preston, Taylor, Harrison, 
and Marion counties. This district, with the other districts of West 
Virginia, has assumed considerable importance within the last two or 
three years. 

The statistics of the production of coke in the Northern district of 
West Virginia from 1880 to 1887, are as fo1lows: 

Statistics of the manufacture of colce in the Northern district, West Vil'ginia, 1880 to 1887. 

Years. 

----- - ---- - ----1----i- - -------

1880 .••••••••• 
1881. •••.••••• 
1882 .•••••..•. 
1883 .••..••••• 
1884 .••..••••• 
1885 ......... . 
1886 .••••••••• 
1887 ••••••.••. 

8 
9 

11 
13 
13 
12 
12 
15 

145 0 
172 0 
222 0 
269 0 
28L 100 
278 0 
275 104 
646 0 

Short tons. 
64-,937 
73,863 
92,510 
88,253 
78,468 

105,416 1 
131,896 
211,330 

Short tons. 
36,028 
43,803 
55,855 
51,754 
49,139 
67, 013 1 
82, 165 

132,192 

Per cent. 
$68, 930 $1. 91 I 55 
78, 014 1. 78 . 59 

105, 214 1. 88 60 
90, 84-8 . 76 59 
74, 894 1. 52 63 
97, 5051 1. 451 63. 5 

113, 100 . . • . . . • . 62. 3 
268, 990 2. 03 62. 5 

The report for 1887 shows a remarkable increase over that of previous 
years, the number of ovens having more than doubled and the produc
tion of coke increased over 50 per cent. There has been a large increase 
in the number of ovens at several coke works. The Montana Coal and 
Coke Company has 158 ovens at their works at Fairmont, while the 
Newburg-Orrel Coke Company of Baltimore has 130 at their two works. 
Colgate & Co. has at their Austen works 77, and the Howard Coal 
and Coke Company 55. Quite a number of ovens that have been built 
during the past year were in operation but a very small portion of the 
time, and the indications are that the production of 1888 will be greater 
than for 1887. Quite a number of new ovens will be built during the 
coming year. 

My attention has been called to an error in the report for 1886. It 
is stated there that the coke made by the Newburg-Orrel Coal and Coke 
Company at Newburg is from a 10 to 11 foot vein of gas coal, and is 
liable to contain an excess of sulphur. I am informed that some years 
since the company owning these works did operate a gas-coal mine at 
Newburg located on the mountain top, and reached by an incline 2,100 
feet long. At that time a few ovens were operated to utilize the screen
ings. In 1884, however, the company sunk a shaft in the valley near 
the Baltimore and Ohio railroad track to a depth of 380 feet, and have 
since that time been making coke from this coal exclusively. In sinking, 
the shaft passed through what is known as the Austen vein at a depth 
of 168 feet and was carried on to a lower seam, which is a bright clean 
coal from 5 feet 8 inches to 6 feet in thickness, and said to be the Con
nellsville seam. The company is now operating 105 ovens, using the 
coal from this seam exclusively. 
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The largest works in this district is that of the :Montana Coal and 
Coke Company, located at Montana Mines, in Marion county. At this 
works 20 ovens were put in blast in October, 1886; the other 138 ovens 
were built in the summer of 1887, and only completed on December 1, 
of that year; hence the report includes practically only the production 
of 20 ovens. In the beginning of 1888 the output of coke was 7,000 
tons a month, and the plant was to be increased 225 ovens in the spring 
of 1888. The coke is used both for foundry and furnace purposes ; the 
market being in the West, chiefly Chicago, Mil waukee, and Colum· 
bus. · 

The following is an analysis of coke from these mines : 

Analysis of Montana (West Vi1'ginia) coke. 

1---------------------- Pe«•":_l 

~?~1~~~jj_~j)jj~~))jjjj)j)L~)jjjjjjjjjj jjjjjj~:jHJHHE ·~; ~ I 
Total .•••.••..•••...•.•.•••••..•...•..•••................•......•.••.. ·l-1ruoo J 

Color of ash, brown. Phosphorus, trace. 

The sample was bright and hard, and as will be seen its composi
tion is better than the average Connellsville coke. 

Upper Potomac district.-N otwithstanding the fact that the first 
successful production of coke pig iron in the United States was in a 
furnace in Maryland, using coke made from a coal from what may be 
termed the Upper Potomac basin, it bas been many years since any 
coke has been made on a commercial scale in this district. In 1837 the 
Georges Creek Coal Company built the Lonaconing furnace, 8 miles 
northwest of Frostburg, Maryland, and in June, 1839, it was making 
about 70 tons per week of good foundry iron, using coke as a fuel. In 
1840 two large blast furnaces were built by the Mount Savage Company 
to use the same fuel. The coke used at these furnaces was from the 
seam of coal known as the Mount Savage Fawn Ash coal, containing 
about 78 per cent. of fixed carbon, and 7 per cent. ash; it also carried 
quite a large percentage of sulphuret of iron, which greatly injured its 
value, both for furnace and foundry purposes. This coke was made 
in open pits. From 1840 to 1850~ between 59,000 and 75,000 tons of 
coke were made at the Mount Savage works, most of which was used 
at the furnace, and some in foundries. In the decade between 1H60 and 
1870 a portion of the coke used was from what is known as the big vein, 
Alleghany county, but the coke was unsatisfactory. From 1860 to 1870 
all the coke made was from another portion of the big vein, which pro
duced good coke. These furnaces have not been in blast for some years, 
consequently the manufacture of coke has been suspended. 

In 1845 the Antietam furnace, which was built as a charcoal furnace, 
was built and blown in with half coke and half charcoal, and run in 
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this way until1848, when all coke was used. From this time until1857 
short blasts were made, using the coke entirely; the coke being chiefly 
from the Frostburg Coal Company's and the Cum berland Coal and Iron 
Company's mines. However, in the last three or four years' blasts, 
part of the coke was made at the furnace. From 1867 to 1879 all the 
coke used at the furnace was made at the furnace. After 1879 Connells· 
ville coke was used. 

The last company making coke in Cumberland prior to the operations 
of the West Virginia Central and Pittsburgh Railroad Company was 
the Cumberland Coal and Iron Company, which made some as late as 
1878 and 1879. 

For some time the West Virginia and Pittsburgh Railroad Company 
has been experimenting for the purpose of utilizing the slack produced 
at its mines in the manufacture of coke. These experiments were so 
encouraging that early in 1887 a number of ovens were built, the first 
shipment of coke being made in July of that year. At the close of the 
year there were 20 ovens in operaHon, and 50 to 100 additional ones were 
to be built early in 1888. The total production of coke to December 31 
was 2,211 tons. No price has been given, nor yield. It is assumed that 
the yield is 62 per cent., and the price $2 per ton. In the coal lands 
on the line of the Central Virginia railroad there are several veins of 
coking coal, the best known of which is the 11 foot vein of the Upper 
Potomac region. Both the 8 foot and 11 foot veins of this region make 
excellent coke, but that from the lower vein is the purest and gives the 
best results. 

The following is an analysis of coke from this region: 

Analysis of coke from Potomac (West Virginia) region. 

8-foot 11-foot 
vein. vein. 

Per cent. Per cent. 
Fixed carbon ...................................... ·-····.......... 87.14 89.23 
Ash.............................................. ................. 10.00 8.28 
lSnlphur ....... --~ ................................................ ·.. . 721 . 645 
Volatile matter.................................................... 2. 39 2. 24 
Water............................................................. .47 .25 

Totals....................................................... 100.721 100.645 

From a report on these coals and cokes made by Prof. I. C. White, of 
the West Virginia University, Morgantown, we extract the following: 

"The Upper Freeport coal is one of the regular, persistent, and valua
ble beds of the Coal Measures, and it nearly always furnishes a quality 
of fuel that makes excellent coke. This is the coking bed in the Pres
ton county basin which has been so successfully coked at Austen, Iron
dale, and other points in that region for a long time. It has also long 
been coked successfully in the Broad Top, Clearfield, and other regions 
of Pennsylvania. It has a thickness of nearly 8 feet from roof to floor 
in the Upper Potomac :field, but a bony coal and slate just above the 
center of the bed render a portion of this thickness unavailable, so that 
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seldom more than 6 feet of merchantable coal ~an be obtained f.n>m thi~ 
seam. The upper portion of this be<i domes out in g~-~i.zed lumps, 
and will make a good shipping coal, while the low~:r bench is softer and 
will make good coke. This bed goes under th,e Potomac near Bayard, 
and underlies the entire basin from that point to Thomas, a distance of 
15 miles, while the width across from one outcrop to the other varies · 
from 3 to 4 miles. 

"At a vertical distance of 170 feet below the floor of the Upper Free
port coal we come to the roof of the most valuable coal in the basin, 
the one which bas been referred to under the name of Lower Kittan
ning. or 'Davis seam.' The entire thickuess of this bed is about 11 feet, 
but as the bottom bench is separated from the middle or main one by a 
slate of considerable thickness, the lowest ply of coal, which is nearly 
3 feet thick, is not usually mined, Rince there is 6 feet of clean coal above 
this after it has been freed from all slates, of which there are two streaks 
in the upper portion of the bed, but they both come out without trouble, 
taking with them of coal, slate, and all, only 8 inches from the thickness 
of the bed, leaving, as just stated, exactly 6 feet of coal free from im
purities. 

"This Lower Kittanning coal in the Upper Potomac region is one of 
the purest beds with which the writer is acquainted anywhere in the 
country, being singularly free from sulphur, so much so in fact that it 
already has a great reputation as a smithing coal, being as highly 
prized for this purpose as the celebrated Blo~sburg coal of Pennsylva
nia, with which bed, strange to say, it seems to be exactly identical. 

"The following analyses of these cokes made from the Opper Freeport 
and Lower Kittanning coal beds, by Prof. Hugo Blanck, of the College 
of Pharmacy, Pittsburgh, Pennsylvania, serve to show the excellent 
character of the product and the special freedom from impurities that 
would be injurious in the ;manufacture of iron, or for its use in metal
lurgical processes. The cokes were manufactured in a small plant of 
ovens which the railroad company bas erected for experimental purposes 
near Thomas, and as the coal for these specimens was taken entirely 
across the merchantable portion of the two beds the analyses should 
be fairly representative in character. 

Analysis of coke j1·om Upper F1·eeport and Lower Kittanning coal. 

1. 2. 3. 4. 

1--------------1--- ---___ , ____ ,, 
Per cent. Per cent. Per cent. 

Water ...................................... 0.590 0.440 0.840 
Volume carbon............................. 0. 870 1. 300 2. 020 
Fixed carbon............................... 93.060 86.400 88.000 
Ash .. -...................................... 5.480 5.480 9.140 
Sulphnr .................................... 0.116 0.105 0.191 
Phosphorus. .. .. . . .. . .. . . .. . . . . . . . . • .. . . .. .. 0. 001 0. 020 0. 030 

Totals................................ 100.117 93.745 I 100. 221 

(1) Lower ply of Upper Ft·eeport coke ("Thomas" bed). 
(2) Upper ply of th•1 Upper Freeport coke ("Thomas" bed). 
(3) Lower ply of the Lower Kittanning coke (" Davis" bed). 
(4) Upper ply of the Lower Kittanning coke ("Davis" bed). 

Per cent. 
1.200 
1.380 

90.900 
6. 520 
0.147 
0. 0192 

100.1662 
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Mr. White adds that the physical structure of the Upper Potomac 
cokes is very much in their favor, and there is not the least doubt that 
for every purpose for which coke is used they would prove to be per
fectly successful. The great freedom from sulphur and other impuri-
ties ought to render these cokes especially desirable for metallurgical / 
purposes, and all others in which a pure fuel is necessary. 

The statistics of the manufacture of coke in the Upper Potomac dis
trict of West Virginia for 1887 are as follows: 

Statistics of themanufqcture of coke in the Upper Potorttac district of West Vi1·ginia, 1887. 

Number of establishments .•••••.....••••.••••••• ..•.•••••••••.•••.•••.••••.•. 
Ovens built .....•...........••...•......•••••..•.......•..•..••••••.••.•••.•. 

g~=~~:eif,1~~o~t·t~~~- ."."_"_" _" ." ." ." ." .":: :::::::::::::::::::::: .":: ::: :~:: ." ." :::::::::: 
Coke produced, short tons .............••••••••...........•••••••••••••.••... 
Total value of coke at ovens ...•.......•......•.•••..•.•••••••••.••.••••.••... 
Value of coke at ovens, per ton .••..•.......••....•.•.•...•.•••••••••••..••.. 
Yield of coal in coke, per cent .........•••••••.....•...••••...•..•.•..•....• 

1 
20 
50 

3, 566 
2, 211 

$4,422 
$2 
62 

Statistics of the production of coke in West Virginia.-Consolidating 
the statistics of the five different districts given below, the following is 
a statement of the production of coke in West Virginia for the years 
1880 to 1887 : 

Statistics of the manufacture of coke in West Virginia, 1880 to 1887. 

~~I 
I 

bil ~ ...... ~- .s 
;§ IV 

0(f) <I)§ .... 0 IV~ ~ ..... ~ .=: :::! ..>:!-+> 
0<1) :::!~ o ... 0 

._.s ·= ·a ~ rc ~0 O<V 0~ 
YMrB. .a .a ~ ~ ~~ 

...,.p. ""'.-!4 $~ A 0 - oo 
(/) (/) :::! <I)(/) 

8:0 >=l ~ 
~ 

<I) 3~ ~~ 
r-eo 

Cl) Cl) ,!4 'a3 ::S<il ;... ~ 0 0 oo 
~ z..., 0 0 0 0 E-iQ p..o 

---- -----
Short tons. Short tons. Per cent. 

1880 .••.•••••• 18 631 40 230,758 ·138, 755 $318,797 $2.30 60 
1881. .•.•••••. 19 689 0 304,823 187,126 429,571 2.30 61 
1882 .......... 22 878 0 366,653 23(1, 398 520,437 2.26 63 
1883. ···•••••• 24 962 0 411,159 257,519 563,490 2.19 63 
1884 .......... 27 1,005 127 385,588 223,472 425,952 1..91 62 
1885 .••••••••. 27 978 63 415,533 2\iO, 571 485,588 1. 86 63 
1886 .••.•••••• 29 1,100 317 425,002 I 264, 158 513,843 1. 94 62 
1887 .•••••.••. 39 2, 080 742 698,327 442,031 976,732 2. 21 63.3 

From a comparison of these figures it will be seen that the year 1887 
has been one of remarkable progress in this State, the number of 
works having increased 10 since 1886, from 29 to 39; the number of 
ovens being nearly doubled, there being 2,080 at the close of 1887, as 
compared with 1,100 at the close of 1886. This nttmber of ovens is the 
largest in any State except Pennsylvania, it being 520 larger than the 
number of ovens in Tennessee, which comes next to it, and 525larger 
than the number of ovens built in Alabama. 

The production of coke during the year has increased some 75 per 
cent., or from 264,158tons in 1886 to 442,031 in 1887. This places West 
Virginia second in the rank of coke-producing States in the Union. 



/ 

432 MINERAL RESOURCES. 

COKING IN GERMANY. 

In a recently published work by M. Simmer bach, of Bochum, there is a 
statement (unofficial) of the production of coke in Germany in 1886. 

The following is a recapitulation of the figures of the production of 
metallurgical coke in Germany in 1886: 

Production of metallurgical coke in Germany in 1886. 

biJ 

ct3 
.s ,.) 
~ 0 

~ ... 'i=: 
Mining districts. 

0 
Production. 0 ~ P< Years. Remarks. 

~ "" 
biJ 

Q) ~ .s 
~ Q) 

~ 0 p. 
0 0 rn. 

Short tnns. 
Dortmund ......••....... 60 5, 242 2, 819,107 1. 83 1886 Price of the coke syn. 
Breslau: dicate. 

Upper Si1esia ........ 19 1, 831 881,225 2. 07 188:J Approximate price. 
Lower Silesia ........ 314 147,443 2. 79 1885 

Bown: 
Saar ............ . .... 8 967 637,963 3.12 1885-'86 
.Aix-la-Chapelle ...... 2 343 127,569 2.40 1885 

Clausthal. ............... 1 25,247 3. 60 1886 
Freiberg in Saxony ...... 338 103,133 3.48 1883 
Munich ................. . 1 .......... 11,025 ·----- ........... Approximate quantity. 

Total. ........................ (a)4, 752, 712 ............. . 

a Amounting in value to about $9,360,000. 

This table is but an epitome of a series of investigations on the pro
duction of coke in different provinces. We will confine ourselves to the 
principal ones in or out of work in 1885. 

Number of coke works in Westphalia (Dortm1md). 

Districts. Works. Cokeovens. 

l -------------------------------------------1---~ ------
Dortmund . ..... - .......................... -- ........ -............. 24 2, 194 

~::::: ::::::::::::::::::::::::::::::::::::::::::::::::::::::: --* ~i I 
A distinction is made between coke ovens connected with mines and 

those which are distinct coke enterprises. 
Official statistics are given of the coke ovens connected with mines, 

and are as follows : 

Years. 

1885 .... ---- ••. -- ...... -- .......... -- ....... .. 
1886 ............ -- ..................... --~- •. 

53 
55 

Short tons. 
4, 724 4, 140, 908 
4, 906 3, 634, 102 

Production 
of coke. 

Short tons. 
2, 64,5,420 
2, 581,634 
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In order that the figures may be less approximate he falls back upon 
the statistics of the coke syndicate, which give the following statements: 

Statistics of the German coke syndicate. 

Years. 
Works in I Ovens. 

activity. Con-
stl'ucted. At work. 

Production 
of coke. 

. 1885' •• --·. --· •••••• --.- ....... -- •.••.•••••• 
1886.- .•..••• -- ..... -- ........... ; •.•• -- ••. 

68 
60 

6, 464 
6, 712 

Short tons . 
3 128 933 

5, 242 2: 819: 106 

The coke sales in 1885 were distributed as follows: 

Short tons·. Per cent. 

Sales in Westphalia ........................................ .. 
Sales in northeast Germany ................................ .. 
Sales in center and south Germany ........................... . 
Sales in A.lsace-Lorraine ..................................... .. 

I, 050,467 
355,479 
176,885 
380,880 

41.11 
13.91 

6. 93 
14.91 

Total in Germany . .. .. .. . . .. . .. . • . .. • • . .. • .. . . . • .. ... .. . 1, 963, 711 76. 86 

Exports to Belgium and Luxemburg ........................ .. 
Exports to France ............................................ . 
Exports to Austria and Italy ................................. . 
Exports to other countries .................................... . 

Total exports ........................................... . 

331,400 
151, 142 

68,927 
39,865 

591,334 

12.97 
5. 92 
2. 70 
1. 55 

23.14 

General total...... . . . • . . . . • . . . • • . . • . . .. • . . . . . . • • . . . . . . . . . 2, 555, 045 100. 00 

While the production of coal in the basin of Saarbruck 'is entirely in 
the hands of the Prussian Government, the manufacture of coke is al
most exclusively confined to private industry. 

The production of coke in 1883 is as given below: 

Production of coke in Saarb1·uck in 1883. 

Short tons. 

Under the control of the Government...................................... 70,232 
Under the control of private parties ................ , ...................... 588, 515 

The situation practically remains as it was at that date. The produc~ 
tion of coke in 1885-'86 was distributed as follows: 

Dist1·ibution of the sales of German coke in 1885-'86. 

Sales in Prussia .............................................. . 
Sales in the South of Germany .............................. .. 
Sales in .A.lsace-Lorraine ...................................... . 

Total in Get·many ....................................... . 

Total exports .......................................... .. 

9104 MIN--28 

Short tons. Per cent. 

293,433 
38,584 

212,582 

544,599 

6t, 920 
28,443 

93,363 

637,962 

46.00 
6.00 

33.37 

85.37 

10.17 
4.46 

14.63 

100.00 
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The production of the Aix-la-Chapelle district in 1885 was distributed 
as follows: 

Production of coke in Ai:-c-la-Chapelle in 1885. 

~~~~r~~ g;ef~r~~l~~:::: :::::::::::::::::::::::::::::::::::::::::::::::::::: 
Exports to Belgium and Luxemburg ...........•.....•.•..•..•••••.....••. 

Total. ......•••.......•...................••••..••..••....•.••.••..... 

P1·oduction of coke in Upper and Lower Silesia in 1885. 

Upper 
Silesia. 

Short tons. 

66,358 
34,348 
26,862 

127,568 

Lower 
Silesia. 

1------------------------------------------l------- ------
Short tons. Short tons. 

Production in 1885. •••••• •••••• •••••• •••••••• •• . ••. •••• •• .••• .• 881,225 147,444 

Sales in 1885-
Sales in Germany ...............•••••.....••••..•.......... 
Exports to Russia .......•.•••..............•....•.......... 
Exports to Austria-Hungary ..........•................... 

823,320 
30,452 
27,453 

79,054 
21,304 
47,859 

Total. •••....•••.•••••. ••....•...........•...•.......... 881, 225 I 148, 217 

On the whole, therefore, Germany consumed nearly 3,858,750 tons 
of coke and exported nearly 882,000 tons of coke. Finally, the author 
gives an approximate estimate of the production of metallurgical coke 
in the world : 

Simnterbach's estimate of the p1·oduction of coke in the wm·ld. 

Countries. Years. Production. Remarks. 

En~land . .. . . . . . . . . . • . . . . . . . . • • . • • . . • • . . • .. . • . . .. 1885 
Umted States of America........................ 1885 
Germany......... .... . . . . . . . . . . . . • . . . • . . . • . . . • . . . . 1885 
Belgium . . • . . . . . . . . . . . . . . . . • • • • • . . • . • • • • • . . . . . . . . 1885 
France........................................... 1885 
Austria-Hungary . . . . . •• . . . . . • • • • . .•• . . . . . • . . . . . . 1884 
Other countries...... . • . . • • . . . • . • . . . . . . . . . . . . . . . . 1885 

Short tons. 
12,127,500 Estimated. 

5, 622,750 
4, 740,750 
1, 874,250 
1, 653, 750 Estimated. 

496,125 
55, 125 Estimated. 

Approximate production of the world...... . . .• . . . 26, 570, 250 

Official statistics ( statistisches J ahrbucb fur das deutsche Reich) give 
separately the difference between the exports and the imports. By their 
showing the exports exceeded the imports in 1884 by 739,343 short tons, 
in 1885 by 698,871 short tons. 

These net exports in 1885 were distributed as below: 

.Exports of coke from Gern~any in 1885. 

France .................................................................... . 
Austria-Hungary ...................................................... , .. . 
Holland .................................................................... . 
Switzerland .....•...................•......•...••••••.••...•••.......•...•. 
Russia ......•..................••....••....•••.•.•.•••.••. , ••••...•••••.•.. 
Belgium .... .....................................•..••...•......••..••...•. 
In German districts (exempt from custom) ...•••.•...................•••.. 
Other countries ........................................................... . 

Total. .......•...•...........•..••..••..••..••..•••••...••..••.•••.. 

Short tons. 

463,123 
75,918 
48,300 
45,092 
42,583 
28,615 
23,100 
12,657 

739,388 
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COKE IN FRANCE. 

It is difficult to procure correct statistics of the total production of 
coke in France. The statements made are usually estimates based on 
the estimated consumption. The most complete statement that it has 
been possible to obtain is as follows: 

Consurnption of coke in France in 1885. 

Metric tons. 

~~ ~!!~o~1:~k~c~~: ::::::::::::::: ~:::::::::::: ::::::: :~:: ::::::::::::::::: 1, s~; ~~g 
By lead, copper, and similar smelting.......... . . . . . • . • • . . • . . . • . . . • • . . . . . 8, 220 

1---
Total............. . . . . • • . . . • . • . . . . . . . . . . . . • . . • • . . • . . . • • . . • • . . . . . . . . . . . 1, 978, 370 

No estimate was secured of the consumption at foundries. 
The importation of coke into France in 1885 and the countries from 

which it was imported were as follows: 

Importation of coke into France in 1885. 

From- Metric tons. I 
~~b~~:: :::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::: 853,000 

11,000 
268,000 Germany ..•...•..•••.•.••..••...•..•..•••..••...•••...................... 

--
Total. ••..••..••...••.••..••.....•...•....•.••...•.......••.•.•..•.••. 1, 132,000 

Production of coke in Nova Scotia.-The production of coke in Nova 
Scotia in 1886 was 31,604 tons, and in 1887, 28,7 48 tons. 



PETROLEUM. 

· BY JosEPH D. WEEKS. (a) 

The noticeable features in connection with the production of petroleum 
iii 1887 were: First, the great reduction in the production of the Penn
sylvania and New York fields, growing out of the agreement among 
the producers to restrict drilling, and the great increase in the new Ohio 
field; second, the great reduction in the prices of petroleum during the 
summer months; third, the shut down in production and the consequent 
increase in price; fourth, the slight increase in the amount of exports 
and the marked increase in the amount of home consumption ; fifth, the 
great depression and low prices of oil in the Lima region. 

The production in the New York and Pennsylvania oil fields declined 
from 25,798,000 barrels in 1886 to 22,~56,193 barrels in 1887. Notwith
standing this the production in the whole country in 1887 has shown a 
slight advance over the production of 1886, the total for 1887 being 
28,249,597 barrels, as compared with 28,110,115 barrels in 1886, an in
crease of 139,482 barrels. This compensation for the decrease in the 
production of the Pennsylvania and New York fields is, of course, due 
to the increased production of the Ohio field, which in 1887 reached 
5,018,015 barrels, as compared with 1, 782,970 barrels in 1886. There 
has also been some increase in the production in West Virginia, and 
considerable increase in the production of California, the production of 
the latter State increasing from 377,145 barrels in .1886 to 678,572 bar
rels in 1887. 

Localities in which petroleum, is found in the United States.-For con
venience we reproduce here the statement published in the report for 
1886 as to the localities in which petroleum is found in the United 
States. 

Petroleum has been found in nearly if not quite all of the States lying 
entirely or in part in the great Mississippi basin, as well as in several 
of the Rocky Mountain States and in California. The localities, how
ever, in which it is produced on a commercial scale are few, in view of 
the great extent of territory in which it has been discovered. These 
producing localities are the well-known oil regions of western New 
York and western Pennsylvania, Macksburgh, and the recently devel-

a In the preparation of this report, in addition to the special credit given in the 
body of the same, I beg to acknowledge my constant indebtedness to Stowell's Petro
leum Reporter, and the.A.mericanManufacturerandiron World, ofPittsburgh, the Oil City 
Derrick, the Petroleum Age, of Bradford, Pennsylvania, and the Bradford Era~ of 
Bradford, Pennsylvania. 
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oped northwestern or Lima field of Ohio, the Volcano and other oil dis
tricts of West Virginia, and the oil producing portions of California. 

The oil fields of 'rennessee and Kentucky, where some oil was pro
duced shortly after the great discoveries in the Pennsylvania region, 
as well as the Wyoming oil fields, did not produce sufficient oil in 1886 
or 1887 to be considered in speaking of the localities that produced oil 
in those years. What their possibilities may be is as yet uncertain, 
and can only be determined by more extensive explorations. 

Several of these districts are subdivided into smaller fields, which are 
known by some geographical name in the field. There are also other 
divisions of these districts based upon the character of the oil, or the 
sand from which the oil of these districts is produced. 

TOTAL PRODUCTION OF PETRO LEnt IN THE UNITED STATES AND CAN ADA. 

In the following table will be found consolidated the statistics of the 
production of petroleum in the yarious fields of the United States and 
Canada, from the beginning of operations in these fields, so far as the 
same could be ascertained : 

Production of crude petroleum in the United States and Canada from 1859 to 1887, in
clusive. 

Pennsylva- ~ ,Vest 
Years. N~i_; ;~~k. Virginia. 

Kentucky, 

Ohio. ~~dn~:b.!~· California. 
• States. 

Total 
United Canada.(a) 
States. 

Barrels. (b) Barrels. Barrels. Barrels. Barrels. Barrels. Barrels. 
1859 - - - 2, 000 --- - - - - . - - - - - -- - - - . --. - - - - - •. - - - - . - • . . -- - - - - - - • - . 2, 000 
1860 . -- 500, 000 -••••. - -----. - - •• - -.--.-- .••••• --- •.• -..... . . . • • • 500, 000 
1861. -. 2, 113, 609 .••••• . ...••.....•..•••• - . • • . . • • . . . . . . • . . . . . • . . • . 2, 113, 609 
1862 (c) 3, 056, 690 . . . • . • . . .• • • . ••• • • • . ••• • • . •• • • • .••••• . • •• . • ••• • • • 3, 056,696 11, 775 
1863 . -. 2, 611, 309 .••••• . -..... . . . • • • • • • • • • . • • • • • . • • • • • . • • • • • • • • • • . 2, 611, 309 82, 814 
1864 . . 2; 116, 109 .....•.••••••.•••••••••••••••••.••••..•••••••••• - 2, 116, 109 90, 000 

·1865 - .. 2, 497,700 .•.•••. ·••••· . . ••. ••. •••• . •• . . ••• .••. . •• •• ••. . •• . 2, 497,700 110,000 
1866. .. 3, 597,700 .•••••• ·.••••• .•••••.••••• ...••••••••. .•..•.•.•••. 3, 597,700 175,000 
1867 . .. 3,347,300 .•••••.••••••••••••.••••••••••••••••• ·•••••·•••·• 3,347,300 190,000 
1868 ... 3,646,117 .•.••...•••••..•..••.•••. ·•··•••••••• .•••••.••••. 3,646,117 200,000 
1869 . . . 4, 215, 000 • • • • • • . • • • • • • . • • . . • • . • • • • . . • . • • • • . • • . . • • • • • • • • • • • 4, 215, 000 220, 000 
1870 . . . 5, 260, 7 45 -..... . • • • • • • • • • . . . • • . • • . -........... . • • • • • • • • • • . 5, 260, 7 45 250, 000 

lliL .!:it ill I·:::::::::::>:::::::::::::::::::::::::::::::::: J~till in:!~ 
1875 . .. 8, 787, 514 (d)3, 000, 000 (d)200, 000 . • •• • • • . . • . . (d)175, 000 12, 162, 514 220, 000 
1876 . . . 8, 068, 906 120, 000 31, 763 . • • . • • • . . . • . 12, 000 9, 132, 669 312, 000 
1877 ... 13, 135,475 172,000 29,888 .•••.•.••. -- 13,000 13,350,363 312,000 
1878. .. 15, 163,462 180,000 38,179 ..•••• .•••.. 15,227 15,396,868 312, 000 
1879 -.. 19, 685, 176 180, 000 29, 112 . . • . • • . . • . . 19, 858 19, 914., 146 57 5, 000 
1880 . -. 26, 027, 631 179, 000 38, 940 -••••• -.-... 40, 552 26, 286, 123 350, 000 
1881 .. - 27, 376, 509 151, 000 33, 867 .•. - ..•. -.-- 99, 862 27, 661, 238 275, 000 
1882 . .. 30, 053, 500 128, 000 39,761 . . . . . . . . . • • . 128, 636 30, 349, 897 275, 000 
1883 .. . 23, 128,389 126, 000 47, 632 . .. • • • . •• .. . 142, 857 23,444, 878 250, 000 
1884 . . . 23, 772, 209 90, 000 90, 081 . • • . . . . • • • • . 262, 000 24, 214, 290 250, 000 
1885 . . . 20, 776, 041 91, 000 650, 000 ...... .... -- 325, 000 21, 842, 041 250, 000 
1886 . . . 25, 798, 000 102, 000 1, 782, 970 (e) 225, 000 377, 145 (e) 28, 285, 115 250, 000 
1887 ... 22, 356,193 145, 000 5, 018, 015 51, 817 678,572 28,249, 597 868,345 

Total.. 330,"312:«3" 4,664,0o0[8;03o,2o8[276,817[2,28!G09' 345,573,177 6,940,"290 

a. There are no reliablf'l statistics of production for Canada. Those given are the estimates of par· 
ties intimately connected with the industry. 

b. All barrels in this table are of 42 gallons. 
c. In. addition to the above it is estimated that for want of a market some 10,000,000 barrels ran to 

waste m and prior to 1862 from the Pennsylvania and Canada fields; also a large amount from West 
Virginia and Tennessee. 

d. Including all produ11tion tJrior to 1876. 
e. This includes the 175,000 barrels produced in Kentucky and 'J;ennessee prior to 1886, 
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In the above table it appears that the total production of all the oil 
fields known since the discovery of oil in Pennsy 1 vania in 1859 has been 
345,573,177 barrels. Of this amount Pennsylvania and New York have 
produced 330,312,443 barrels; the production of all the other States 
being 15,220,734 barrels. West Virginia has produced 4,664,000 barrels, 
Ohio8,030,208 barrels. The value of this oil, based on the value of petro
leum in Pennsylvania since 1860, ranged from $19.25 in January, 1860, 
to 10 cents per barrel during October~ November, and December, 1861, 
and January, 1862. In view of the monthly and yearly average prices 
given elsewhere, it is believed that $1 a barrel would not exceed the 
average price of oil for these years, which would make the total value of 
crude petroleum produced in the United States since 1859, $345,573,177. 

TOTAL PRODUCTION AND VALUE OF PETROLEUll IN THE UNITED STATES IN 1881. 

The total production of oil in the United States in 1887, arranged by 
States, so far as the production of the individual States could be ascer
tained. was as follows, the barrel being uniformly 42 gallons : 

P1·oduction of petroleum in the United States in 1887. 

States. 

Pennsylvania and. New York ........................................... . 
Ohio ........................................................ _ ....•..•..•. 
California ............................................................... . 

~i~~J~r~-i~-: ::: ~: ::: .. :::::::::::::: ::·.: ::::::::::::::::::::::::::::::: 
Elsewhere ............................................................. .. 

Production. 

Barrels. 
22,356,193 

5, 018,015 
678,572 
145,000 

1,817 
50,000 

Total................................................................ 28,249,597 

As compared with 1886 this shows an increase of production in the 
year of 139,482 barrels. The Pennsylvania-New York region shows a 
decrease, the production of 1886 being 25,798,000, and that of 1887 
22,356,193 barrels. Ohio shows a remarkable increase, the production 
advancing from 1, 782,970 barrels in 1886 to .5,018,015 barrels in 1887, 
an increase of very nearly 300 per cent. There has also been a remark
able increase in California, the production being nearly doubled, having 
advanced from 377~145 barrels in 1886 to 678,572 barrels in 1887. West 
Virginia shows an increase of about 45 per cent. 

It is nearly impossible to arrive at the actual value of this oil. The 
average value of pipe-line certificates in Pennsylvania during the year 
1887 was 66! cents. Heavy oil like the Franklin, of which, however, 
but a small quantity was produced, was worth four times this, and 
even some of the Pennsylvania oils, because of their superior value in 
making illuminating oils, are rated a certain number of cents per bar
rel above the average price. California oil, it is estimated, was worth 
$2 per barrel. On the other hand, Lima oil sold in 1887 as low as 15 
cents a barrel, and the production was equal to one-fifth the produc
tion of Pennsylvania. It is fair to assume that the average value of the 
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pipe-line certificates would be the average value of all the oil produced. 
On the basis then of 66~ cents per barrel, the value of the oil produced 
in 1887 would be $18,856,606. The value of the oil produced in 1886 
was given as $20,028,457, and that for 1885 as $19,193,694. 

THE PENNSYLVANIA AND NEW YORK FIELDS. 

As has been stated in previous reports, the intimate connection in a 
commercial way is such as to render it almost impossible to make an 
exact separation between the oil produced in New York and that from 
the wells in Pennsylvania. Latterly the oil produced in what is known 
as the Allegany field has been reported separately, and, in order to 
arrive at a correct statement of the production of New York, to this oil 
should be added that produced in the outlying districts of this State. 
Concerning the latter amount, however, it is difficult to give even an 
estimate, as the returns from these wells are reported with those in 
Pennsylvania. If 5 per cent. of the production of the Bradford district 
is added to the total production of the Allegany field, it is believed that 
this will represent the total production of New York. The production 
of the Allegany field in 1887 is estimated at 1, 700,000 barrels ; add to 
this 5 per cent. of the Bradford district, say 375,000 barrels, and we would 
have, as the production of New York in 1887, 2,075,000 barrels, which 
would leave as the production of Pennsylvania 20,281,193 barrels·. 

The Pennsylvania and New York oil .fields.-There are five general 
divisions of the Pennsylvania and New York oil field, one, the Wash
ington, being added to the four divisions last reported. These are the 
Allegany, Bradford, Middle, Lower, and Washington districts. 

The several Pennsylvania fields, with the exception of the Washing
ton, have been fully described in previous reports. It may be well to 
say, however, that the Allegany field lies wholl,y in Allegany county, 
New York, and is of an irregular shape, with an average length of some 
20 miles. Outlying this district, in the same county, are four smaller 
fields, of which one, about a mile north of the town of Niles, and bear
ing its name, has a few small wells and produces dark oil; it is the 
farthest north of any of the petroleum developments of the two States 
of Pennsylvania and New York. The Wirt field, midway between the 
Niles and the Allegany fields, has a fe'Y small wells, but produces more 
gas than oil. The Waugh and Porter field, near the Pennsylvania State 
line, ·and lying southwestwardly from the most southerly point of the 
eastern limit of the Allegany field, produces an amber-colored oil from 
small wells. Southeastwardly of the eastern limit of the Allegany 
field proper is the Harding-O'Connor territory, in which there are a 
few small wells. 

The second district, Bradford, lies chiefly in Pennsylvania, in Mc
Kean county, but the main field extends some 5 miles into the State of 
New York, and an outlying basin of oil rocks, which properly belongs 
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to the· Bradford basin, is situated for the greater part in Carrollton town
ship, in Cattaraugus county, New York. This field also includes the 
small outlying district of Kinzua, which lies south westwardly from the 
main district, and contains large and long-lived wells, and the Wind
fall Run field, lying in Pennsylvania, near Eldred, which has only small 
wells. 

The lower field covers a large extent of territory from Sugar Run, in 
McKean county, just across the border from Warren county, down 
through Forest to Beaver county, including, in addition to Warren and 
Forest, all the oil-producing territory in Venango, Clarion, Butler, Law
rence, and Beaver counties, with the Pleasant Unity district in West
moreland county. 

In the Washington field are included the . wells in Washington and 
Green counties, Shoustown, in Allegheny, and other small districts in 
the neighborhood. 

Production in the several districts of Pennsylvania and New York.
Without giving in detail the production of all the fields in Pennsylvania 
and New York, it may be said in general that the production of all of the 
older fields has declined steadily during the year. The falling off of the 
average daily production of the Bradford region has been about 6,000 
barrels. The .Allegany has declined about 1,600 barrels. Cherry Grove, 
Cooper, and Ball Town all show some reduction in daily average pro
duction. It is estimated that Cogley has declined from about 2,800 
barrels a day, average production, to somewhere near 700. Red Valley 
has fallen off about half. Tarkill, it is estimated, has fallen off' a little 
more than half. Pontius has declined from 2,600 barrels a day to an 
average of about 1,600 barrels, and Kane from 3,500 to 1,950 barrels. 
On the other hand, the Bald Ridge district has increased from 2,000 
barrels a day to 5,500; Washington, from 6,600 to 7,800 barrels. Shan
nopin has increased from 1,600 to 1,900 barrels, while the new Saxon
burgh district has come in with 266 barrels a day. 

~rhe estimate of the production of the different fields of Pennsylvania 
and New York in 1887, as given in the Petrolmtm Age, is as follows: 

The Pet1·oleunL Age's estimate of the production of Pennsylvania and New York in 1887. 

Districts. Barrels. 

7, 563,452 
1, 662,661 

73,546 
141,155 

- 192,333 
2, 028,728 

262, 0~0 
172,003 
342,221 
588,370 
708,464 

2, 859,344 
690,500 

96,977 
4, 986,551 

Total . • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • .. • • • • • • • • .. • • .. •• • .. • • . 22, 368, 325 
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It will be noted that this makes the total production of the Pennsyl
vania and New York fields 22,368,325 barrels, while the figures given in 
this report are 22,356,193. This is a difference of 12,132 barrels, which 
is due to the fact that in both cases estimates have been made as to the 
production of certain districts, and the estimate of this by the author of 
this report difl'ers from that of the Petroleurn Age. 

Total production of the Pennsylvania and New York oil fields.-ln the 
following table will be found a statement of the total production of 
crude petroleum as shown by pipe-line runs in the Pennsylvania and 
New York oil fields, by months, for the past five years: 

Total production of crude petroleum, in the Pennsylvania and New York oil jieldsfm· the 
years 1882 to 1i::!87, by months. 

Months. 1882. 1883. 1884. 1885. 1886. 1887. 

Barrels . Barrels. Barrels. Barrels. Barrels. Ba1·rels . 
January ...•. 2, 353,551 1, 948, 319 1, 825,838 1, 652, 176 1, 748,958 1, 990,851 
~'ebruary .... 2, 131,332 1, 756,188 1, 880, 650 1,437, 884 1, 604,848 1, 827,924 
March ....... 2,482,170 1, 830,674 2, 052,262 1, 638, 133 1, 928,448 2, 007, 196 
April ........ 2, 402,790 1, 816,530 2, 065, 860 1, 780,290 1, 938,360 1, 960,860 
May .... . ... 2, 486,572 1, 962,052 2, 381. 854 1, 771,371 2, 178,773 1, 993,517 
June ......... 2, 825,940 1, 977,900 1, 862, 190 1, 767, 210 2, 335, 380 1, 912, 860 
July .. ....... 3, 258,162 2, 020,394 2, 059, 950 1, 775, 804 2, 418,961 1, 89., 525 
August .,. ..•. 3, 104, 495 1, 879,437 2, 099,165 1, 705, 961 2, 413,206 1, 84o, 877 
September . . . 2, 6~0, 380 1, 913, 3i0 1, 948, 260 1, 712, 790 2, 418,540 1, 779,930 
October . ..... 2, 297, 658 2, 076,659 1, 961, 866 1, 874,105 2, 408,111 1, 843,291 
November ... 2, 192,940 1, 958, R40 1, 811, 700 1, 761, 660 2, 222, 790 1, 125,450 
December ... 1, 897,510 

'· 988, '" I'· 822, ,,. 
1, 898,657 2, 181,625 1, 288,602 

---------------- ----· -----
Total .... 30,053,500 23, 128, 389 23, 772, 209 20, 776, 041 25, 798, 000 21,478,883 

To the above statement of production, which practically represents 
only the pipe-line runs, must be added dump oil from the variom; fields 
and that shipped by private lines. This is estimated to amount to 
877,310 barrels, which, added to 21,478,883, would make the total pro
duction of the Pennsylvania and New York oil fields 22,356,193 barrels. 
This, with the exception of 1885, is the smallest total production since 1879. 

Average daily production.-In the following table will be found the 
average daily production of all wells in the Pennsylvania and New 
York districts for the years 1882 to 1887: 

.Average daily p1·oduction of crude petroleum in the Pennsylvania and New Ym·k oil fields 
for the years 1882 to 1887, by months. 

Months. 1882. 1883. 1884. 1885. 1886. 1887. 

------------ - --
Barrels. Barrels. Barrels. Barrels. Ba1··rels. Barrels. 

January ................. 75,921 62,849 58,898 53,296 56,418 64,221 

i're~h~~:' ~::::::::::::::: 76,119 62,721 64, 850 51, 353 57, 316 65,283 
80,070 59,054 66,202 52,843 62,208 64,716 

April .................... 80,093 60,551 68, 862 59, 343 64,612 65,372 
May .................. , .. 80, 212 63,292 76,834 59, 141 70,283 64, 307 
June .................... 94,198 65,930 62,073 58,907 77,846 63,762 
July ................ . .... 105, 102 65,174 66, 450 57,284 78, 031 61,275 
August .................. 100,145 60, 627 67, n.; 55, 031 78,426 59,641 
September ............... 87,346 63,779 64,942 57,093 80,618 59,321 
October .......... _ ....... 74,118 66,989 63,286 60,455 77, 681. 61,822 
November ............... 73, 098 65,278 60,390 58,722 74,093 37,515 
December ............... 61,210 64,146 58,794 61,247 70,375 41,568 

-------------------
Yearly averages ... 82,338 63,365 65,129 56,921 70,679 58,846 

I 

The yearly averages in this table were computed by dividing the total production for ea.ob 
1ear by 365. 
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The above table gives the average daily production as indicated by 
the pipe-line runs. The year 1887 began with a daily production of 
64,221, and closed with a production of 41,5G8 barrels; the lowest aver
age of daily production in any one month in the year was November, 
when it was 37,515 barrels. The production for this month {November) 
was less than half tlw highest average daily production in 1886. 

This average daily production is based, as is stated above, on the 
runs, which is the only criterion we have for ascertaining approximately 
the monthly averages. Taking the basis of production given under 
the prec~ding subhead, that is, 22,356,193, which is found by adding to 
the pipe-line runs the dump oil and that transported in private lines, 
the average daily production would be 61,250 barrels instead of 58,846. 
In other words, the dump oil and that of private lines were equal to a 
production of 2,404 barrels per day. 

Total skipments.-Iu the folio wing table will be found a statement of 
the number of barrels of crude petroleum and of refined reduced to 
crude equivalent shipped out of the Pennsylvania and New York oil 
regions, whether by pipe or by railroad, for the years 1882 to 1887. A 
considerable portion of this oil is shipped as refined; this is reduced to 
its equivalent in crude, a barrel of refined being regarded as equal to 
1! barrels of crude. 

Shipments of c1·ude petroleum and of refined pet1·oleum 1·educed to c1·ude equivalent out of 
the Pennsylvania and Nww York oil regions for the years 1882 to 1887. 

Months. 1882. 1883. 1884. 1885. 1886. 1887. 

Barrels. Barrels. Barrels. Barrels. Barrels. Barrels. 
January ....... 1, 657,067 1, 357, 815 1, 686,961 1, 804, 028 1, 991, 561 2, 312,067 
February ..••.• 1, 787,909 1, 250,824 ], 723,261 1, 895,021 2, 032,794 1, 995,757 
March ......... 1, 718, 956 1, 641,899 1, 873, 890 1, 887,034 2, 055,750 2, 332,324 
April. ......... 1, 678,134 1, 908, 379 1, 643,336 1, 823,726 2, 070,468 1, 938,278 
May ..•.......• 1, 827, 356 1, 995,634 1, 899, 329 2, 097,099 2, 032,672 2, 328,564 
June .•........ 2, 172,685 1, 747,789 1, 827,553 2, 034,025 2, 117,489 2, 165,439 
July ........... 2, 402,970 1, 634,407 1, 740, 021 1, 961, 152 2, 418,961 2, 000, l'T3 
August ........ 2, 047,545 2, 086,478 2, 000,371 2, 049,099 2, 059,299 2, 220,768 
September ..... 1, 992,171 2, 325,574 2, 292,087 2, 116,659 2,157, 323 2, 342,227 
October ........ 2, 089,428 2, 215,421 2,510, 283 2, 050, 150 2, 441, tl48 2,573, 008 
November ...•. 1, 404,640 2, 065,602 2, 078,261 1, 857, 080 2, 724,796 2,462, 082 
December .••.. 1,121,453 1, 749,547 2, 382,244 2, 138,253 2. 550,891 2, 608,341 

------------ --·--
Total ..•. 21,900,314 21, 979,369 23,657,597 23,713,326 26, 653, 852 27,279,028 

To the above statement of shipments, in order to arrive at consump. 
tion, must be added the dump oil and the shipments of private lines, 
amounting to, say roughly, 700,000 barrels, which would make the total 
shipments out of the oil regions 27,979,028 barrels. As the average 
daily export for the year was 46,699 barrels, and the average total ship. 
ment, based upon the above statement, 76,654, the daily average of home 
consumption must have been about 29,955, a most gratifying increase· 

It will also be noticed that these shipments are the largest of any 
year in the history of the trade. 

Total stocks.-In the following table will be found a statement of the 
total stocks held in the Pennsylvania and New York oil regions at the 



PETROLEUM. 443 

close of each month for the years 1882 to 1887. In addition to the net 
stocks held by the pipe-lines, the term net stocks meaning the stocks 
after making a certain deduction fur surplus and sediment, these stocks 
include an estimate of field oil which in the tables of Stowell's Pe· 
troleum Reporter, from which these tables are taken, is carried as sur· 
plus. 

Total stocks oj crude p etroltntm in· the Pennsylvania and New Ym·k oil t·egions at the close 
of each month fo1' the yea1·s 1882 to 1887. 

Months. 1882. 1883. 1884. 1885. 1886. 

- ---1----1 

Barrels. Barrels. Barrels. Barrels. Barrels. 
January ..•.••. 26, 716, 188 35, 187,116 35,384,509 

27, 059, 611 35,692,480 36,041,898 l<'ebruary ...... 
March ......... 1 27, 822, 825 
.April.. •..•••.. 28,547,481 
May ........... ~9, 206, 6~7 

35,881,255 
37,789,406 
35,755,824 

36,220,270 
36, 642, 794 
38,631, 203 

37, 214,274 34, 186, 238 
36, 757, 137 34, 082, 775 
36, 508, 236 33, 954, 493 
36, 464, 800 33, 823, 385 
36, Hl9, 072 33, 969, 486 

June . ......... . 
July . ......... . 
August ...... .. 
September .... . 
October ...... .. 
November .... . 
December .••.•. 

29, 859, 9a2 35, 985, 935 1 38, 665, 838 I 35, 872, 257 I 34, 187, 377 
30, 715, 144 I 36, 371, 922 38, 985, 767 35, 686, 909 34, 428, 490 
31, 772, 094 36, 164, 881 39, 084, 561 35, 343, 771 34, 800, 397 
32, 400, 303 H5, 752, 677 38, 740, 734, 34, 939, 902 35, 061, 614 
32,608,533 35,613, 915 38,192, 317 34, 763, 857 35, 027,877 
33,728, 555 35, 506,653 37, 925,756 34,668, 437 34, 525, 871 
34, 596, 612 35, 745, 632 37, 366, 126 34, 428, 841 34, 156, 605 

1887. 

Barrels. 
33,835,389 
33, 288, 630 
32, 932, 502 
32,955,084 
32,642,330 
32,389,750 
32,289,269 
32,003, 1>36 
31,340,939 
30, 662,583 
29, 325,951 
28, 006, 211 

Average.. . 30, 4 t9, 500 35, 953, 975 37, 698, 481 35, 732, 291 34, 350, 467 31, 806, 015 

The stocks at the close of December, 1887, were only 28,006,211, the 
lowest stocks reported since March, 1882. This reduction is due to two 
causes: First, the increased shipments out of the region; and, secondly, 
the reduction of production in accordance with the agreement reached 
by the producers. The average stock held at the close of each month 
during the year was 31,806,015, the lowest for any year since 1882. 

Prices.-In the following table will be found a statement of the 
monthly and yearly average price of pipe-line certificates for the years 
1882 to 1887. 

Monthly and yearly average price of pipe-line cm·ti.ficates o1· crude petroleum at the well 
fo1' the yem·s 1882 to 1887. 

-------M-on_t_h_s·-----l-1-88_2_· 1~~~~~-1887. 
January .•••••.••.•.•...••••.•••...•••. $0. 83k $0. 93! $1. 11 $0. 70! $0. 88i $0.70 
l<'e bruary .. . • .. . • .. .. • .. .. .. .. • • .. .. • .. . 84~ 1. 01 1. 04i . 72i . 79 k • 64i 
March.......... .. .. .. . • .. .. .. .. .. . . . .. • 81ft . 97i • 98k • 80lf • 77! • 63a 
.April........ .. ........................ . 78~ . 92ft . 94 • 78! • 74! . 64! 
May................................... • 71! 1. OOk • 85{ . 79 . 70 . 64k 
June................................... . 54~ 1.16! • 68{ • 82 . 66! . 62i 
July . .................................. . 57y~ 1. 05! . 63! . 92! . 66 • 59! 
.August ................................. 58i 1.08! .81k 1.00! .62lf .60k 
September.. .. .. • . .. .. .. .. • • .. • .. • . .. • . . 72k 1. 12t . 78 1. OOi • 63! . 67 
October ................................. 93! l.llk .71! 1.05! .65§ .70i 
November.... ...... ....... ...... ...... 1.14 1.14! . 72! 1. 04i . 7li • 73! 
December .. .. .. .. .. . . • .. • .. .. .. .. . .. . . . 96 1. 14! . 74! . 89! . 70~ . 80i 

.Average ......................... -. 78i 11.051 I ~S3! ,-. 88
1
-. 71! -. 66! 

These averages, it is understood, are not true average prices, that is, 
averages that consider both price and quantity sold at that price, but 
they are the averages of prices obtained. This, under the circum· 
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stances, is the only average that can be ascertained, and does not vary 
greatly from the .average of the prices. It is also to be understood that 
the oil of certain districts brings a price in excess of the average of 
pipe-line certificates. 

The average price of pipe-line certificates for 1886 is the lowest since 
1861, the average for that year being 49 cents. The lowest price reached 
during the year was in July, when it touched 54-k cents; the highest in 
December, when it reached 90-k cents. · 

Prices of refined oil.-In the following table will be found a statement 
of the highest and lowest prices of refined oil at New York, by months, 
the price being cents per gallon: 

Highest and lowtJst prices of r·efined oil ·in New York for the year 1887. 

Months. I Highest. Lowest. 

January ...............•••.•••........••.•.••••.................... 
February .•...••••••.•••••••.••...••...••••••••••...••..•.......... 
March ...••.••••••.••..•.....•••...•..••.•.•........•..•.....•..•.. 

~~1-: :::::::::::::::::::::: :~::::: :::::::::::::: ~ ::::::::::::::::: 
June ..........•.••••••........•...........•••••................... 
July ........•.•..........•.•..•......•.......•.............•....•. 
August ... -- ...................................................... . 
September ......••.•...•...................•................•...... 
October"'-········ .•..•.•...................••.•...........•....... 
November .............................. _ .................... ...... . 
December ...•.•.......••..••...•.....••..•.•••..• ~ .........•...... 

Cents. 
6l 
61 
61 
61 
6! 
61 
61 
61 
6-l 
6g 
7 
7j 

Cent1. 
6ft-
6i 
61 
61 
6i 
61 
6i 
6i 
61 
61 
6! 
7 

Wells completed.-In the following table will be found a statement of 
the number of wells completed in each district in the Pennsylvania and 
New York oil fields during each month of 1887. This table shows the 
total number completed, the number of those completed that produced 
oil, and the number of dry holes in each district, together with the to
tals of these several items for the entire year : 

Nurnber of wells completed during each month of the year· 1887 in the Pennsylvania and 
New York oil fields, by districts. 

Allegany district. [ Bradford district. [ Middle district. 

s a3 s ,.; s ai 
Months. ~ 

,; :d ri; p. ri; 
;:I <tl ;:I <l) ;:I :g <l) 

>:i~ Q '0 >:i._; Q '0 >:i~ '0 
,.....<D ;:I ,.q 3$ ;:I ,.q ]$ ;:I ,.q 
j.O 'd p., "=' p., "=' p., 0 0 0 
0 1-1 1-1 0 1-1 A 0 1-1 1-1 
8 ~ A 8 ~ 8 ~ A 
------- - --------- -

January ...................... 3 3 0 15 12 3 37 32 5 
February .................... 4 2 2 12 11 1 39 33 6 
March .......•.............. . 7 5 2 10 8 2 41 32 9 
April ........................ 3 3 0 15 13 2 49 40 9 
May .......•... · -············· 3 2 1 16 13 3 61 54 7 
June ......................... 8 7 1 19 19 0 60 52 8 
July ......................... 5 4 1 8 6 2 58 50 8 

te;1~:b~~:::::::: ::::::::::: 5 5 0 10 9 1 58 46 12 
6 4 2 13 12 1 40 31 9 

October ...•....••••.•........ 2 1 1 5 2 3 36 30 6 
November ................... 3 1 2 13 2 11 23 11 12 
December . . ..... . ....•...•... 3 3 0 3 2 1 25 16 9 

------------------
Total . . ••.•.••.•••••..•.. 52 40 12 139 109 30 527 427 100 
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Number of wells completed during each month of the year, 1887, etc.-Continued. 

Lower district. Washington dis· Totals. trict. 

a ~ s I QS I s a5 
:Months. ~ 

.,_; :t rt3 
~ 

.,_; 
1:1 Q;> "' Q;> 1:1 Q;> 

~=~..: '0 1=1,.: 0 '0 ~=~..: 0 0 
<eJ; 1:1 ~ <eJ; 1:1 ~ 3J; 1:1 ~ "d 

h "d h "d r.-. ~ 0 ~ 0 0 ... A ... ... 0 ... ... 
8 p.; 8 p.; A 8 p.; A 

--------------
January .••••••••••••••••.••. 68 48 20 35 28 7 158 123 35 
February .................... 80 62 18 29 24 5 164 13~ 32 
March ....................... 60 44 16 20 15 5 138 104 34 
April ........................ 66 47 19 27 ]9 8 160 122 38 
May ......................... 59 40 19 .... 9 7 2 148 116 32 
June ......................... 64 41 23 9 6 3 160 125 35 
July ......................... 79 47 32 9 7 2 159 114 45 
August ...................... 55 35 20 14 13 1 142 108 34 
September ................... 63 44 19 12 12 0 134 103 31 
October ...................... 54 42 12 3 0 3 100 75 25 
November .................... 57 33 24 5 2 3 101 49 52 
December .................... 62 44 18 3 2 1 96 67 29 

--~-
-240 1175 

-------- 7221 Total .................... 767 527 135 40 1, 660 1, 238 . 

The following table shows the total number of drilling wells completed 
in the Pennsylvania and New York oil fields, by months, for each of the 
years from 1882 to 1887. In this table are included not only thos~ com
pleted wells which produced oil, but also the dry holes: 

Number of d1·illing wells completed in the Pennsylvania and New York oil fields each month 
.. j1·om 1882 to 1887, by yea1·s and months. 

Months. 1882. 1883. 1884. 1885. 1886. 1887. 

----------
January ............................ 347 125 229 64 270 158 

iie!.~~a~!_ :·::::.: ::·.: ::·.:: :::::::::::: 
340 126 227 62 280 164 
385 142 256 82 291 138 

April ................................ 432 209 298 116 328 160 
May ................................. 469 231 311 213 343 148 
June ................................. 34.0 228 244 24.2 365 160 
July ................................. 185 261 I 268 217 357 159 

te~~:\;~~: :::::::::::::::::::::::::: 253 309 145 283 313 142 
164 

321 I 89 356 253 134 
October .............................. 117 321 59 397 272 100 
November ........................... 150 3\l<l 73 384 221 101 
December ........................... 122 2/<l 66 345 185 96 

--
2,847 12,265 

------
Total ............................ 3,304 2, 761 3,478 1, 660 

The above table shows but 1,660 wells completed in the Pennsyl
vania and New York oil fields in the year 1887. This is the smallest 
number reported since 1874, the number for that year being 1,317. The 
largest number in any one year was 4,217, in 1880. 
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Average daily production of new wells.-The average daily production. 
of the new wells completed in the years from 1882 to 1887, by months, 
is shown in the following table: 

Average daily production of the new wells in the Pennsylvania and New York oil fields from 
1882 to 1887, by yef!'rs and months. 

Months. 1882. 1883. 1884. 1885. 1886. 1887. 

---------------
Barrels. Barrels. Barrels. Barrels. Barrels. Barrels. 

January .......•.....•••. 19.5 22.4 13.7 40.0 13.5 25.5 
February .•••••.•..•..••• 19.4 14.9 15.0 41.3 13.4 44-.75 
March ......•...••.••.••. 22.25 22.5 17.0 23.3 22.9 29.75 
April .••.•••.......•..••. 22.0 21.0 12.0 40.0 32.0 43.5 
May .••••••.•.........••. 21.3 17.5 18.0 23.0 38.6 22. 
·.rune ..••••..•••••........ 36.8 15.0 17.5 10.6 25.0 38.51 
July .•••••. ---···-------- 108.8 15.0 59.3 10.3 31.1 18.14 
August .•..•....•••...... 84.2 13.8 22.6 10.6 51.9 49.3 
September ..........•.••. 25.75 14.4 41. 7 13.2 62.4 57.7 
October ...•••.•••......•. 15.9 14.2 165.5 14.0 28.0 25.98 
November .••••.•..•••••• 12.9 13.8 87.4 10.9 28.0 19.69 
December •••••••••.•.... 20.4 11.8 92.6 10.9 23.0 11.4 
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Total p1·oduotion of oru.de petroleum in the Pennsylvania and New Yorlc oil fields for the yea1·s 1871-'87, by yea1·s and months. 

Years. January. February. March. April. May. June. July. August. September. October. 
I 
j November. December. Total. 

1871 .......... 418,407 372,568 400,334 .. 385, 980 408,797 410,340 456,475 462,582 461,940 485,243 464,610 477,958 5, 205,234 
1872. --·-····· 583,575 462,985 461, 590 462,090 537, 106 491, 130 517, 762 549,909 500,430 442,432 638,610 645,575 6, 293,194 
1873 .••••• ···- 632,617 608, 300 665,291 641, 520 776,364 793,470 867,473 936, 138 954,270 942,493 991,470 1, 084, 380 9, 893,786 
1874 .......... 1. 167, 243 835,492 883,438 778,740 895,745 921,750 1, 033,447 931, 519 840,630 919,739 861, 060 858,142 10,926,945 
1875 ----······ 852, 159 719,824 789,539 675. 060 696,508 696, 210 788,361 718,766 698,940 731,073 700,200 720,874 8, 787,514 
1876 .......... 712,225 668,885 7:18,177 701,490 735,351 723, 600 763,623 782,223 780,600 809,162 786,480 787, 090 8, 968,906 
1877 ..... -- .. 842,890 783,216 901, 697 972, 810 1, 127, 594 1, 130,790 1, 189, 005 1, 273,759 1, 214,910 1, 269, 326 1, 173,420 1, 256,058 13,135,475 
1878 .......... 1, 203,296 1, 094,856 1, 208,380 1, 195, 890 1, 264,862 1, 217,250 1, 283,865 1, 341,928 1, 315, 710 1, 369,797 1, 348,950 1, 318,678 15,163,462 
1879 - - - - - . - .. 1, 369,921 1, 261,935 1,499, 315 1, 530,450 1, 644,922 1, 675,650 1, 637,767 1, 892,302 1, 856, 700 1, 836,378 1, 710,480 1, 769,356 19, 685, 176 
1880 .......... 1, 904, 113 1, 870,008 2, 015,992 2, 015,700 2, 228,931 2, 158,440 2, 248,430 2, 341,027 2, 346,300 2, 385,636 2, 274,420 2, 238,634 26,027,631 
1881 .......... 2, 244,090 1, 913, 128 2, 274,532 2, 205,780 2, 393,293 2, 377,860 2, 372,678 2, 331,727 2, 193,420 2, 323,171 2, 266,830 2, 480,000 27,376,509 
1882 .......... 2, 353,551 2, 131, 332 2,482,170 2, 402,790 2,486, 572 2, 825,940 3, 258,162 3, 104,495 2, 620,380 2, 297,658 2, 192,940 1, 897, 510 30,053,500 
1883 .......... 1, 948, 319 1, 756, 188 1, 830,674 1, 816,530 1, 962,052 1, 977,900 2, 020,394 1, 879,437 1, 913,-370 2, 076,659 1, 958,340 1, 988,526 23,128,389 
1884 .......... 1, 825,838 1, 880,650 2, 052, 262 2, 065,860 2, 381,854 1, 862,190 2, 059,950 2, 099, 165 1, 948,260 1, 961,866 1, 811,700 1, 822,614 23,772,209 
1885 .......... 1, 652,176 1, 437, 884 1, 638, 133 1, 780,290 1, 771, 371 1, 767,210 1, 775,804 1, 705, 961 1, 712, 790 1, 874, 105 1, 761,660 1, 898,657 20,776,041 

1886 --········ 1, 748,958 1, 604,848 1, 928,448 1, 938, 360 2, 178,773 2, 335,380 2, 418,961 2, 413,206 2, 418,540 2, 408,111 2, 222,790 2, 181,625 25,798,000 
1887 .......... 1, 990,851 1, 827, 924 2, 007,196 1, 960,860 1, 993,157 1, 912,860 1, 899,525 1, 848, 877 1, 779, 930 1, 843,291 1,125,450 1, 288,602 21,478, 883 

' 
Shipments of crude pett·oleum, and t•efined petrole-um reduced to crude eq~tivalent, out of the Pennsylvania and New York oil fields, for the years1871-'87, 

by yeat•s ar~td months. 

January. I February. 
I 

Years. M•roh.l April. May. June. July. August. September. October. j November. December. Total. 

1871 .......... 437,691 I 347,718 383,890 389, 147 587,375 501,754 541,137 528,134 551,075 505,071 480,977 410,822 5, 664,791 
1872 .......... 476,966 407,606 276,220 428,512 510,417 529,228 591,238 621,954 541, 607 607,468 477,945 430, 786 5, 899,947 
1873.- ........ 573,124 527,440 668,374 708, 191 768,176 696,414 814,449 864,768 952,955 1, 010,852 959,589 955,443 9, 499,775 
1874 .......... 843,663 501, 220 518,246 803,409 899,027 815,413 940, 281 793, 865 1, 014, 570 543, 341 546,117 602,348 8, 821,500 
1875 ....•••••. 453,095 327,776 693, 918 729,581 681,679 745,986 904,537 882,089 1, 109, 392 871,917 671,066 871,902 8, 942, 93d 
187{; .......... 677,289 519, 193 623,762 603,037 646,150 921,862 1, 228,539 1, 203,402 1, 154,549 524,190 871,496 1, 190, 983 10,164,452 
1877 0 ......... 743, 461 484, 904 913,919 993,526 1, 234,324 1, 391, 124 1, 096,951 1, 425,943 1, 563, 797 1, 268,971 1, 205, 634 600, 019 12, 832,573 
1878 .......... 775, 791 774,234 741, 512 846,632 960,894 1, 135,119 1, 330,454 1, 655,651 1, 434,225 1, 747, 390 1, 281,410 992,688 13,676, 000 
1879 .......... 663,998 702, 729 973,879 1, 136,188 1, 331,469 1, 369,314 1, 625,035 1, 808,239 1, 627, 120 1, 662,269 1, 453, 645 1, 532,585 15,886,470 
1880 .......... 1, 650,409 1, 395, 151 1, 613,371 842,268 1, 095,259 975,083 1, 231,611 1, 394,129 1, 252,635 1, 665,933 l, 226,030 1, 335,613 15,677, 492 
1881 .......... 1, 061, 617 915, 028 1, 276,746 1, 348,398 1, 563,436 1, 729,697 1, 925,532 2, 214,877 2, 131, 950 2, 080,467 2, 066, 906 1, 969, 581 20,284,235 
1882 .......... 1, 657,067 1, 787, 909 1, 718, 95fi 1, 678,134 1, 827,356 2, 172,685 2, 402,970 2, 047,545 1, 992,171 2, 089,428 1, 404, 640 1, 121,453 21,900,314 
1883 .......... 1, 357, 815 1, 250,824 1, 641, 899 1, 908,379 1, 995,634 1, 747,789 1, 634,407 3, 086,478 2, 325,574 2, 215,421 2, 065,602 1, 749,547 21,979,369 
1884 .......... l, 686,961 

1, '"'· 261 I 

1, 873,890 

'· 643. '"I 1, 899,329 1, 827,553 1, 740, 021 2, 000, 371 2, 292,087 2, 510, 283 2, 078,261 2, 382,244 23,657,597 
1885 .......... 1, 804,028 1, 895,021 1, 887,034 1, 823, 726 2, 097,099 2, 034,025 1, 961, 152 2, 049,099 2, 116,659 2, 050, 150 1, 857,080 2, 138,253 23,713,326 
1886 •••••••••• 1, 991,561 2, 032,794 2, 055,750 2, 070,468 2, 032,672 2, 117,489 2, 418,961 2, 059,299 2, 157, 323 2, 441,848 2, 724,796 2, 550,891 26,653,852 
1887 .......... 2, 312,067 1, 995,757 2, 332,324 1, 938, 278 2, 328,564 2, 165,439 2, 000,173 2, 220,768 2, 342,227 2, 573,008 1 2, 462,082 2, 608,341 27,279,028 

... 

~ 
1-3 
pj 
0 
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Number of drilling wells in the Pennsylvanitt and New York oil fi..elds at the close of each month for the years 1871-'87, by years and months. ~ 
Jo+:;o. 

I January.\ F:~;~· April. I l 
00 

Years. March. May. June. July. AL ~ust I Septem· October.\ Novem- Decem·\ Yearly 
"' · ber. ber. ber. averages. 

----------------------- ---------------------
140 173 240 279 356 303 329 330 439 486 477 394 329 
363 369 :u3 302 386 391 359 392 301 311 354 318 347 
361 349 227 177 228 395 340 267 197 163 137 60 242 
37 55 99 213 225 210 180 128 107 82 57 54 121 
40 40 45 6i 127 162 118 96 132 170 179 168 112 

142 151 230 267 307 340 353 374 511 565 618 493 363 
457 463 395 448 512 395 365 417 535 573 565 426 463 
334 326 379 409 376 266 188 185 240 282 2~7 218 292 
265 323 406 468 460 384 329 258 270 313 372 440 357 
540 535 577 580 460 440 452 515 491 469 475 408 495 
383 420 437 446 470 408 379 352 388 445 475 468 423 t=:: 
422 438 408 405 381 226 240 194 177 184 154 138 276 .... 
126 151 205 199 216 228 262 315 314 341 301 263 243 z 
270 273 260 . 284 244 123 123 91 79 100 86 78 168 t_:l:j 

97 109 139 ( 190 228 209 "' I 308 382 355 359 277 241 ~ 
320 3371 3561 318 358 1 403 349 290 3221 272 285 1 238 324 > 
201 177 155 155 . 157 142 135 137 107 104 114 88 139 t"4 

~ 

Numbe1· of d1·illing wells completed in the Pennsylvania and New York oil fields each month for the years 18i2-'87, by years and months. 
t_:l:j 
\fl 
0 
0 

Years. !January. Febru- March. April. May. June. July. August. Septem· October. Nov em- Decem· Total. ~ 
ary. ber. ber. ber. a 

t_:l:j 
------ ---------------- -------------------- rn 

37 120 89 121 135 84 128 118 82 100 64 105 ~. 183 
93 94 100 105 102 130 114 120 106 101 100 98 1, 263 

102 104 110 113 109 101 121 107 104 120 i06 120 1, 317 
190 187 195 186 172 190 200 210 201 220 217 230 2, 398 
240 231 242 200 202 261 248 270 209 273 272 .272 2, 9:00 
281 241 291 269 320 403 317 255 322 467 391 382 3, 939 
274 226 211 409 470 269 203 186 174 229 248 165 3,064 
136 132 238 270 402 330 327 283 210 232 227 261 3,048 
320 230 367 500 4-26 310 338 368 356 364 336 302 4, 217 
222 220 271 316 406 374 336 332 312 322 363 406 3, 880 
347 340 385 432 469 340 185 253 164 117 150 122 3,304 
125 126 142 209 231 228 261 30!! 321 321 302 272 2,847 
229 227 256 298 311 244 268 145 89 59 73 66 ,2, 265 
64 62 82 116 213 242 217 283 356 397 384 345 2, 761 

270 280 291 328 343 365 357 313 253 272 221 185 3,478 
158 162 138 160 148 157 159 142 134 100 90 96 1,640 
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.Average daily production of crude petroleurn in the Pennsylvania and New York oil fields each month for the years 1872-'87, by yearB and months. 

Yeal's. 

1872 ... . ...... 
1873 .......... 
1874 .......... 
1875 .......... 
1876 .......... 
1877 .......... 
1878 .......... 
1879 .......... 
1880 .......... 
1881 .......... 
1882 .......... 
1883 .......... 
1884 .......... 
1885 .......... 
1886 ......... 
1887 .......... 

Years. 

1871 .......... 
1872 .......... 
1873 .......... 
1874 .......... 
1875 .......... 
1876 .......... 
1877 .......... 
1878 ....... ... 
1879 .......... 
1880 ......... . 
1881 .......... 
1882 .......... 
1883 ..... .... 
1884 .......... 
1885 .......... 
1886 .......... 
1887 .......... 

January. February. March. April. May. June. July. 

18, 82i 15,965 14,890 15,403 17,326 16,371 16,702 
20,407 21, 725 21,461 21, 384 25,044 26,449 27,983 . 
37, 653 29,839 28,598 25,958 28,895 30,725 33, 337 
27,489 25,708 25,469 22,502 22,468 23,207 25,431 
22,975 23, 065 23, 167 23, 383 23,721 24,120 24,633 
27, 190 27, 979 29,087 32,427 36,374 37,693 38,335 
38,816 39,102 38, ~!;0 39,863 40,802 40,575 41,415 
44, 191 43,515 48, 365 51,015 53,062 55,855 56,057 
61,423 64,552 65,032 67,190 71,901 71,948 72, 530 
72,390 68,326 73, 372 73,526 77, 203 79,262 76,538 
75,921 76,119 80,070 80,093 80,212 94,198 105,102 
62,849 62,721 59,054 60,551 63,292 65,930 65,174 
58,898 64,850 66,202 68,862 76,834 62,073 66,450 
53,296 51, 353 52, 843 59,343 59, 141 58,907 57,284 
56,418 57,316 62,208 64, 612 70, 21'3 77,846 78,031 
64,221 65, 21::!3 64,716 65,372 64,307 63,762 61,275 1 

August. 
I I 
I Septembel'. l October. 

17,739 16, 681 I 4,272 
30,198 31, 809 30,403 
30, 049 28,021 29,669 
23, 186 23,298 23,583 
25,233 26, 020 26,102 
41,089 40,497 40,946 
43,288 43,857 44, 187 
61,042 61,890 59,238 
75,517 78,210 76,956 
75,217 73,114 74,941 

100,145 87, 346 74, 118 
60,627 63, 779 66,989 
67,715 64,942 1 63,286 
55,031 57, 093 60,455 
78,426 80,618 77, 681 
59,641 59 321 61,822 . I 

I I Yearly av-November. December. erages. 

21,287 
33,049 
28,702 
23,340 
26, 216 
39,114 
44,965 
57,016 
75,814 
75,561 
73,098 
65,278 
60,390 
58,722 
74, 093 
37,515 

20,825 
34,980 
27,682 
23,254 
25, 390 
40,518 
42,538 
57, 076 
72,214 
80,000 
61,210 
64,146 
58,794 
61,247 
70,375 
41,568 

17,19 
27,10 
29,93 
24,07 
24,50 
35,98 
41,54 
54,20 
71,11 
75,00 
82,33 
63,36 
65,12 
56,92 
70,67 
58,84 

5 
8 
4 
6 
4 
4 
8 
5 
9 
1 
9 
6 

[Yearly average is total production divided by the number of days in year, not average of monthly averages.1 

Tutal stocks of crude petroleum in the Pennsylvania and New York oil fields fm· the yea1'll 1871-'87, by years and months. 

January. February. March. 
I 

.c\.pril. May. June. July . August. I September. October .. November. December. Averages. 

537,751 587, 021 642,000 771,000 605, 000 554, 000 511,220 530, 146 541,300 495,102 1 502,960 532, 000 567,458 
532,971. 5791 793 I 662, 497 877,832 950, 803 1, 010,302 990,229 997, 166 951, ,no 914,423 : 886,909 1, 084, 423 869,896 

1, 183,728 1, 265, 373 1, 244,657 1, 178, 643 1, 192,541 1, 324,493 1, 433, 620 1, 513,890 1, 521, 185 1, 452,777 1, 493,875 1, 625, 157 1, 369,161 
1, 948, 919 2, 283, 032 2, 648, 210 2, 623,534 2, 594,286 2, 701,625 2, 279,479 2, 932,444 2, 758, 504 3, 134, 902 3, 449,845 3, 705,639 2, 755,035 
4, 011,703 4, 546,188 4, 592,364 4, 537,843 4,552,672 4, 502, 896 4, 386,720 4,223, 397 3, 812,945 3, 672,1o1 1 3, 701, 235 3, 550,207 4,174, 189 
3, :085,143 3, 734,835 3, 829,250 3, 900, 703 :!, 989,904 3, 791, 642 3, 326, 726 3, 304, 405 2, 930,456 3, 040, 108 1 2, 955,092 2, 551,199 3, 411,622 
2, 604, 1•28 2, 860, ()36 3, 210,454 3, 279, 731 3, 173,008 2, 912,674 3, 004, 728 2, 852,544 2, 503,657 2, 504,012 2, 471,798 3, 127, 837 2, 875,434 
3, 555, 342 3, 875, 96! 4, 342,832 4, 692,090 4, 996,058 5, 078,189 1 5, 031,600 4, 717,877 4, 599,362 41 221 1 769 I 4, 289, 309 4, 615,299 4, 501, 308 
5,321,22:2 1 5,813,()63 j 6,318,099 6,61:9,111 6,980,064 7, 263,150 7, 353,382 7, 114,195 7, 620,525 7, 794,634 8, 051, 469 8, 470,490 7, 065,834 
8, 724, 194 I 9, 004, OL2 9, 606, 683 10, 780, 153 ! 11, 916, 577 13, 099' 934 1 14, 116, 753 15, 063, 651 16, 157' 316 16, o87, Oi9 18, 025, 409 18, 928, 430 ' 13,541, 682 

20, llC, 903 21, 108, 003 22, 105, 789 22, 963, 171 I 23, 793, 028 24, 441, 191 24, 888, 337 25, 005, 187 25, 066, 657 25, 309,361 25, 509,285 26, o19, 704 1 28, 860,051 
26, 716, 188 27, Q.)9, 611 27 1 822, 825 281 547, 481 I 29, 206, 697 29, 859, 952 30, 715, 144 31, 772, 094 32, 400, 303 32, 608, 533 33, 728, 555 34,596, 612 30,419,500 
35, 187, 116 35, 692, 480 35, 881, 255. 37, 789, 406 35, 755, 824 35,985, 935 36, 371, 922 36, 164, 881 35, 752, 677 35,613, 915 1 35,506, 653 35,745,632 35,953,975 
35, 884, 509 36, 041, 898 36, 220, 270 36, 642, 794 1 38, 631, 203 

"· .... "' 38. '"·"'I"· OM. 561 38.740. 734 
38, 192, 31

.'/ 37, 925, 75() 37, 366, 126 37,698,481 
37, 214-, :!74 36, 757, 137 36, 508, 236 ' 36,464, 800 36, 139, 072 35, 872, 257 35, 686, 909 35, 343, 771 34, 939, 902 34, 763, ?57 34, 668, 437 34,428,841 35,732,291 
34, 186, 238,34, 082, 775 ' 33, 954, 493 I 33, 823, 385 I 33, 969, 486 34, 187, 377 34, 428, 490 34, 800, 397 35, 061, 614 35, 027, '377 , 34, 525, 871 34,156,605 34,350,467 
33, 835, 3!l9 33, 288, 630 I a2, 932, 5o2 32, 955, o84 .. 32, 642, 330 32, 389, 750 32, 289, 2G9 32, 003, 536 31, 340, 939 30, 662, J83 29, 325, 951 28,006,211 31,806,015 

. I_ . I 
- ----- --------------
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Monthly a.nd yearly average price of pipe-line certificates or crude petroleum at well for the years 1R60-'87. 

Years. January. February. March. · April. May. June. July. August. September. October. November. 

1860 ..•••.•••. $19.25 $18.00 $12.62~ $11.00 ~10. 00 $9.50 $8. 62§ $7.50 $6.6~ $5.50 $3.75 
1861 .......... 1. 00 1. 00 1.00 . 62§ . 50 . 50 . 50 . 25 . 20 .10 .10 ' 
1862 .......... .10 .15 . 22~ . 50 .i!5 1.00 1. 25 1. 25 1. 25 1. 75 2. 00 
]863 .......... 2.25 2. 50 2. 62! 2. 87~ 2.87! 3.00 3. 25 3. 37~ 3. 50 3. 75 3. S5 
1864 .......... 4. 00 4. 37! 5. 50 6. 56 6.87! 9. 50 12.12! 10.121. 8. 87! 7. 75 10.00 
1865 .......... 8. 25 7.50 6. 00 6.00 7.371 5. 62! 5.12! 4. 62t 6. 75 8.12! 7. 25 
1866 .......... 4. 50 4.40 3.75 3. 95 4.50 3. 87! 3. 00 3. 75 4. 50 3. 39 2.10 
1867 .......... 1.87! 1.85 1. 75 2. 07! 2. 35 1. 90 2. 62! 3.15 3. 40 3. 55 2.50 
1868 .......... 1. 95 • 2. 00 2.55 2. 82! 3. 75 4. 50 5.12! 4. 57! 4. 00 4.12! 3. 75 
1869 .......... 5. 75 6. 95 6. 00 5. 70 5. 35 4. 95 5. 37§ 5. 57! 5. 50 5. 50 5. 80 

1870 ·••••·•••· 4. 52! 4. 52~ 4.45 4.22i 4.40 4.17! 3. 77! 3.15 3. 25 3. 27! 3.22! 

1871 ··•••·•••· 3. 82t 4.38 4.25 4. 01 4.60 3. 85! 4. 79 4. 66 4. 65 4. 82! 4. 25 
1872 .••••••••. 4. 02~ 3.80 3. 72f 3. 52! 3.80 3. 85 3. 80 3. 58! 3. 25 3.15 . 3. 83! 
1873 .......... 2. 60 2. 20 2.12t 2. 30 2.47§ 2.22! 2. 00 1. 42§ 1.15 1. 20 1. 25 
187! .......... 1. 20 1.40 1.60 1. 90 1. 62§ 1. 32! 1. 02! . 95 . 95 . 85 . 55 

1875 .......... 1.03 1. 52! 1. 75 1. 36t 1. 40 1. 26a 1. 09 1.13 1. 33 1. 32~ 1.44 
1.876 .......... 1. 80 2. 60 2. 01 2.02! 1. 90§ 2. 01! 2. 24! 2. 71~ 3. 81 3. 37§ 3.11 
1877 .......... 3.53! 2'. 70 2.67t 2. 58 2. 24 1. 94~ 2. 07! 2. 51 2. 38 2. 56! 1. 91 

1878 .......... 1.43 1. 65! 1. 59 1. 37§ 1. 35! 1.14 . 98! 1. 01 .86& . 82§ .89~ 

1879 .......... 1.03 . 98 .86! • 78! • 76 • 68~ .69! . 67§ .69~ . 88§ 1.0~ 

1880 .......... 1.10! 1. 03§ .88! . 78 .80 1. 00 1. 06! • 91 . 96 . 96! .91{ 

1881 .......... . 95§ .90~ . 83~ .86! • 81! • 81! . 76! . 78§ . 97l-~: . 9lt .85! 
1882 .......... .83§ . 84! . 81i • 78i . 71! . 54! .5-uu . [i8~ . 72§ .93! 1.14 

1883 .......... . 93! 1. 01 .97i • 92! 1. 00§- 1.16! 1. 0 1. 081. 1.12§ 1.11§ 1.14! 

1884 ··••·••••· 1.11 1. 04i . 98§ .94 • 85~ .68~ .63! . 81~ . 78 .71§ . 72! 
1885 .......... .70i . 72i .80§ • 78t . • 79 

. 82 I . 92§ 1. OO! 1. 00:! 1. 05~ 1. 04i 
1886 .•••••.••. .88i • 79! • 77! • 74t .70 . 66! .66 .62§ • 63i . 65§ .71i 
1887 .......... .70 .64i . 63i .64! .64§ . 62i . 59! . 60§ .67 . 70! • 73! 

December. 

$2.75 
.10 

2.25 
3.95 

11.00 
6.50 
2. 12! 
1. 87! 
4.35 
5.12~ 
3. 40 
4. 00 
3. 32§ 
1.00 

. 61§ 
1. 55 
3. 73 
1. 80 
1.16 
1.18§ 
. 91~ 
. 84i 
.96 

1. 14! 
• 74i 
.89! 
.70i 
.80! 

Averages. 

$9.59 
.49 

1.05 
3.15 
8.06 
6. 59 
3. 74 
2.41 
3. 62! 
5. 63! 
3. 86 
4.34 
3. 64 
1.83 
1.17 
1. 35 
2.56! 
2.42 
1.19 

• 851 
.94! 
.8~ 
• 78 

1. 05i 
.831 
.88 
• 7li 
.66! 

~ 
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PETROLEUM. 451 

OHIO. 

The producing fields of this State have been so thoroughly described 
in previous volumes of Mineral Resources that it is unnecessary to more 
than refer to them here. 

The two chief sources of oil in Ohio are the Trenton limestone and 
the Berea grit. The old and well-known fields of Mecca and Grafton 
derive their oil from the Berea grit; at Macks burgh, the only important 
oil district at present in the eastern part of Ohio, there are four pro
ductive sand rocks, interest, however, centers in the Berea grit. In 
At~ens and Morgan counties a little shallow oil is produced from the 
coal measures, and some oil is found in the Waverly conglomerate. The 
chief producer of oil in Ohio at present, however, is the Trenton lime
stone. 

The important producing fields in Ohio are the Macksburgh and the 
Lima or Northwestern, the latter of which includes, in addition to the 
Lima field proper, the Findlay and North Baltimore. 

The northwestern Ohio or Lima oiljields.-The pipe-line runs in this 
district for 1887, by months, were as follows: 

Production of petroleum in the Lima field, Ohio. 

~----------------~----~----------------~~ -----

January ...... ------ .... .... . 
February .•••••..•.. _. _. _ ... . 
March ...................... . 
April. ...................... . 
May ........................ . 
June ....................... . 
July ........................ . 

Barrels. 

131,011 
206,026 
303,084 
352,798 
449,062 
474, 535 
389,997 

te~1~:b·~~---·_-_-_-_-:::::::::~:: · 
0CLOber .................... . 
November .................. . 
December .................. . 

Barrels. 

490,862 
465,743 
44(, 9(1 
458,612 
483,704 

Total.--- ... __ ......... 4, 650,375 

Owing to the g:reat production and the difficulty experienced in refin
ing oil from this field it has rapidly dropped in price. Early in 1886 the 
price was 40 cents a barrel. This was reduced near the close of the year 
to 35 cents, and in 1887 it was reducec.l rapidly to 30 cents, then to 25, 
anc.l again to 20 cents; July 14, from 20 to 17~ cents, and on July 21, to 
15 cents per barrel. 

The Macksburgh oilfield.-There are various figures given for the pro
duction of this field in 1887. The production has been estimated, from 
various returns received, at 372,257 barrels. 

WEST VIRGINIA. 

There is nothing to add to the statements that have already appeared 
in previous volumes of" Mineral Resources of the United States" rela
tive to the production of petroleum in West Virginia. The search for 
natural gas in this State has resulted in a discovery of some small . 
~rrlQunts of :petroleum~ but no tield of any importance has been opened, 
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nor indeed do discoveries thus far made give any indication of future 
prominence in petroleum production. 

KENTUCKY AND TENNESSEE. 

Nothing can be added to the statements contained in previous vol
umes of the ''Mineral Resources of the United States" relative to the 
petroleum fields or production of Kentucky and Tennessee. Some explo
rations for oil and gas have been prosecuted in these States during the 
past year, but the results have been of no importance commercially. 
The wells near Glasgow, in Kentucky, still yield a small quantity of oil, 
and possibly some few barrels have been produced in Tennessee, but 
the amount of production in either State is not of sufficient importance 
to justify its tabulation. 

CALIFORNIA. 

Quite full statements have been made regarding the history and 
production of the California oil fields, and the use of petroleum in this 
State as a fuel, in previous volumes of Mineral Resources, but little can 
be added to these statements. These fields are exhaustively treated 
also in the report of the State mineralogist of California for 188'/. 

The counties in which petroleum is produced in commercial quantities 
are almost exclusively in the southern part of the State. While oil has 
been found in other sections, it has not been in sufficient quantities to 
warrant much expenditure in production. The chief localities are in 
Los Angeles county, at Petrolia, Puente, and Pico canon. In Ventura 
county, the oil region lies in the mountains north of the Santa Clara 
river, and stretches from the easterly boundary of the county to the 
west as far as San Buenaventura river; the wells are mostly sit· 
uated from 3 to 6 miles north of the edge of the Santa Clara river, in 
and about a series of canons, which reach southerly to the Santa Clara 
river. At the close of July, 1887, in Adams canon there were six wells 
in operation, producing 197 barrels a day; one of these, No. 8, drilled 
in 1886, producing 125 barrels. At the close of 1887 three others were 
producing. One of them, No. 13, which was brought in in August, was 
producing, at the close of September, 125 barrels; and No. 14, finished 
in August, was pumping about 50 barrels. 

From the report of Mr. William A. Goodyear, found in the report of 
the State mineralogist of California for 1887, we extract the following 
statement relative to the quantity of oil handled by the Mission Trans
fer Company during a period of thirteen months. The barrels are 42 
gallons each. 
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California petroleum, handled by the Mission Transfer Company in thirteen months. 

From From FromiScott From From Distil-Months. Adams Wheeler wells, San- Ojai Sespe Total. ta Paula late. canon. canon. canon. ranch. region. 

------

1886. Barrelt. Barrels. Be,rrels. Barrels. Barrels. Barrels. Barrels. 
.June ......•....... 2, 562.38 320.62 331.38 373.69 .. ............... 218.86 3, 806.93 
.July .............. 5, 102.55 312.86 178.83 201.40 . ................. 134.12 5, 929.76 
August . .......... 4, 018.45 302.00 233.14 .. ............... ---------- 501.55 5, 054.14 
September ........ 4, 172.87 143.66 165.82 150.32 4, 638.67 
October ........... 4, 375.73 588 26 194.63 56.12 792.04 6, 006.78 
November ......... 3,406.43 468.02 220.88 66.31 . ................ 441.80 4, 603.44 
December ....... . . 2, 855.10 171.70 178.84 50.00 ................... 581.23 3, 836.87 

1887. 
.January ........... 3, 215. 6!) 319.76 176.21 .. ..... . ........ . ................ 581.21 4, 292.87 
February ......... . 3, 287.47 474.14 52.60 . ................. 347.14 4, 161.35 
March ............ . 5, 004.47 327.09 228.52 27.97 ................... . ................... 5, 588.05 
April ... ........ . .. 2, 988.51 332.32 268.19 .................. ~ -............ - . . .................. 3, 589.02 
May .............. . 3, 707.06 340.90 261.74 ................. .................. . . ................. .. 4, 309.70 
.June . . ............ 4, 229.27 480.63 273.22 ................. 5, 514.29 .. ................. 10,497.41 

-------------- --- --------
Total. ....... 48,925.98 4, 581.96 2, 763.00 775.49 5, 514.29 3, 754.27 66,314.99 

In order to obtain from this table the actual quantity of crude petro
leum produced, the 3,754.27 barrels of distillate, which were returned t.o 
the tanks from the refinery at San Buenaventura, must be deducted 
from the total as given. Bearing this in mind, we find the average 
daily product for the year, from June 1, 1886, to June 1, 1887, to have 
been as follows: 

Average daily prorluct of petroleum in California from June 1, 1886, to June 1, 1887. 

~rom Adams canon ...................................................... . 
From Wheeler canon ..................................................... . 
From Santa Paula (Scott wells) .......................................... . 

· From Ojai ranch ......................................................... . 

Total. .............................................................. . 

Barrels. 

'122.46 
11. 24, 
6.82 
2.12 

142.64 

But a portion of the 5,514.29 barrels credited to the Sespe region for 
the month of June, 1887, is really due to the previous months of Feb
ruary, March, April, and May, since t.he Sespe well No.1 finished drill
ing on February 12, and No.2 was drilled in April. 

The average gravity of the oils frow. various canons is stated to be as 
follows: From Adams canon, 260 to 270 B.; from Santa Paula canon, 
230 B.; from Ojai ranch, 190 to 200 B., from Sespe region, 31 o B. 
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The following are the results of the investigation of -some petroleum 
oils of California, obtajned by Dr. W. D. Johnson, chemist to the State 
Mining Bureau. The degrees are centigrade. 

Pe·rcentage yield of distillates from CalijOt·nia pettoleum. 

Boiling 
points. Yield. 

Or in 
Specific Baume 
gravity. degrees 

approxi-
mately. 

r-------------------------------l---------·1------------------
SAN MATEO COUNTY. 

Degrees 
Lane's well, Purissima canon: centigrade. Per cent. 

Crude oil .................................................... . 
Distillate . . • . . . . . . . . . . . . . . . . . . . . . . . . . . Below 150 18 

Do . .. . . . . . . . . .. • • . .. . . • . • . .. . . .. .. 150 to 300 44 
Tunitas well: 

Crudeoil ............................. . ....................... . 
Distillate ...... ... •.. . .••• ... .•...... . Below"IOO 9. 90 

Do ... ............................. 100to125 17.30 
Do. . . . . . . . . . . . . . . . . . . . • • . . . . . . . . . . 125 to 130 19. 50 
Do ............................... : 150 to 200 17.20 
Do . .. .. .. .. . . . .. .. . .. . • . . . .. . .. .. . 200 to 250 11. 80 
Do...... . .. .. .. .. . .. . .. . . . .. . . . .. . 250 to 300 6. 00 

SANTA CLAUA COUNTY. 

Well No.4, Moody's gulch: 
Crudeoil. .................................................... . 
Distillate .. .. .. .. . .. . . .. .. .. .. . .. .. . .. Below 100 9. 40 

Do................................ 100 to 150 24.40 
Do ................................ 150to200 17.10 
Do............................... . 200 to 250 14.80 
Do.... .. .. .. . . . . .. • . • .. . .. .. .. . . .. 250 to 300 3. 60 

VENTURA COUN'l'Y. 

Tar Creek, pumping well: 
Crude oil. ............................................. .. ..... . 
Distillate............................. Below 100 10.00 

Do................................ 100 to 125 6. 80 
Do................................ 125 to 150 5. 50 
Do................................ 150 to 200 9. 70 
Do............................. ... 200 to 250 11.00 
Do................................ 250to300 7.10 

Sespe, No. 2: 
Crude oil . .................................................... . 
Distillate............................. Below 100 9.10 

Do....... .. .. .. .. .. .. . . .. .. . .. .. .. 100 to 125 9. 20 
Do................................ 125to 150 8.80 
Do................................ 150 to 200 11.80 
Do.. .. .. .. .. .. . .. . . . . .. .. .. .. .. . .. 200 to 250 9. 00 
Do....... . .. .. .. . .. .. .. .. .. • . .. . .. 250 to 300 8. 00 

Green oil well, Adams canon: 
Crude oil. .......................................... . 
Distillate .. .. .. • .. .. . .. .. • • .. • • .. .. .. . 100 to 125 

Do. . . . . • .. .. .. .. .. .. . . . .. .. . .. .. .. J 25 to 150 
Do. . . . . . . . .. . . . . . .. .. • .. .. .. .. .. . . 150 to 200 
Do. .. . .. .. . . .. .. .. .. .. .. .. .. . . . . .. 200 to 250 
Do. . . . . . . . . .. .. . .. .. .. .. • . .. .. .. . . 250 to 300 

Wild Bill well, Adams canon: 

7. 80 
9. 00 

18.00 
14.40 
10.00 

Crude oiL ................................................... .. 
Distillate . . . . . . . . . • . ....••.......... , Below 150 9. 20 

Do ................................ 150to200 10.80 
Do ................................ 200to250 8.00 
Do................................ 250 to 300 7. 70 

LOS ANGELES COUNTY. 

Pico well, No. 2: 
Crude oiL . . .. . . . .. .. .. . . . . . . • .. . • . . .. . . . . . . . . . .. .. .. . ........ . 
Distillate .. .. . .. .. .. . . .. .. . .. .. .. . .. .. Below 150 10. 60 

Do ................................ 150to200 20.60 
Do................................ 200 to 250 16.20 
Do.. . . .. . .. .. .. . . .. .. .. . .. .. .. .. .. 250 to 300 11. 30 

H. & S. well, No. 3, Pico canon: 
Crude oil .................................................... .. 
Distillate .. .. . .. .. . .. .. . .. .. . . . .. .. . Below 100 11. 20 

Do ................................ 100to125 9.30 

0.855 34 
• 759 54 
• 817 41 

.799 45 
• 707 68 
• 739 59 
• 761 54 
• 795 46 
,837 37 
.858 33 

,812 44 
.716 65 
• 756 57 
• 798 47 
.836 39 
.860 34 

.833 28 
• 720 64 
• 755 55 
• 777 50 
.809 43 
.856 33 
.889 27 

. 859 33 

. 700 70 

. 734 61 

. 762 54 
• 798 45 
.822 40 
.876 30 

.853 34 

. 740 59 

. 762 54 

. 795 46 

.832 38 

.861 33 

. 915 23 
• 732 61 
. 813 42 
.846 35 
• 880 29 

.865 32 

. 781 49 

.800 45 

.833 38 

.858 33 

.846 35 
• 723 62 
. 752 56 
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Percentage yield of dist~llates from Califor·nia pei1·olennt-Continued. 

Boiling 
points. Yield. Specific 

gravity. 

Or in 
Baurue 
degrees 
approxi· 
mately. 

1----------------1----- ---------
LOS ANGELES COUNTY-continued. 

H. & S. well, No.3, Pica canon-Continued. 
Distillate ......•..•................... 

Do ............................... . 
Do.~---··························· 
Do . .............................. . 

Pico well, No.4: 

Oeg1·ees 
centigrade. 

125 to 150 
150 to 200 
200 to 250 
250 to 300 

P er cent. 
9. 50 

13.60 
13.40 

8. 80 

Crude oil ............................................ . ........ . 
Distillate............................. Below 100 9.10 

Do................................ 100 to 125 10.40 
Do .. .............................. 125 to 150 9. 30 
Do ................................ 150to200 13.40 
Do................................ 200 to 250 13. 90 
Do . . . . . . • • . . . . . . . . • • .. . . . .. .. . . .. 250 to 300 8. 30 

Pico well, No.9: 
Crude oiL .... . . . .•................. . .... .. . . .... ... 
Distillate . . . . . . . . . . . . . . . . . . . . . . . • . . . . . Below 100 

Do...... . . . . • . . . .. . . . . . . . . . . . .. . . . 100 to 125 
Do...... .. . . .. . . . . . . . . . .. .. . . .. . .. 125 to 150 
Do...... . . . . .. .. .. . • • . .. . . . . . .. . . . 150 to 200 
Do................................ 200 to 250 
Do ...... . . • • • • • • • . • . .. • • • . . . . . . .. 250 to 300 

Pico well, No.13: 

13.10 
6. 50 

10. 00 
13.60 
12.40 

7. 20 

Crude oil...... . . .. • . . • • • • • . . • . . . . . . . . . . .. . .......... . ........ . 
Distillate . .. .. .. . .. • .. .. .. .. .. .. . .. .. . Below 100 9. 70 

Do................................ 100 to 125 8.80 
Do................................ 125 to 150 6. 00 
Do............ .................... 150 to 200 12.00 
Do...... . . . . . . . • . . . . . . . . . . . . . . . . . . 200 to 250 11. 20 
Do .................... ------...... 250 to 300 13.00 

San Fernando well, Pico canon : 
Crudeoil. .............................. - ......... - .. 
Distillate............................. Below 100 

Do. . . . . . . . . . . . . • . . • . . • • . . . . . • • • . . 100 to 125 
Do................................ 125 to 150 
Do............................... . 150 to 2GO 
Do............... . .............. . . 200 to 250 
Do..... . . . • . . .. . .. . . . . . . . . . . . . . . . . 250 to 300 

Puenta tank, from wells 3, 4, 5, 6: 

17.30 
11.00 

9. 40 
13.30 
10.60 
6. 80 

Crudeoil. ................................... . .. . .... .. ..... .. . 
Distillate . . . . . . . . . . . . . . . . . . . . . . . . . . . . . Below 100 10. 60 

Do................................ 100 to 125 8. 70 
Do . ..... . ........................ . 125 to 150 7. 70 
Do................................ 150 to 200 10.20 
Do. .. .. .. .. .. . . .. .. . . .. .. .. . . • • . .. 200 to 250 7. 20 
Do.......................... .. . . . . 250 to 300 6. 00 

Little Moore canon, No.1 : . 
Crudeoil ........................................... . 
Distillate............................. Below 150 

Do...... . . . . .. .. .. . .. . • • .. . . . .. . .. 150 to 200 
Do...... .. . . . . . . . . .. .. .. .. .. . . . . . . 200 to 250 
Do...... . .. . . .. . . . . .. . .. . . . . .. .. . . 250 to 300 

MONTF.REY COUNTY. 

Cbolame Valley Oil Company: 

6. 60 
11.20 

7.00 
8.80 

. 775 51 

. 802 44 

. 841 36 

. 870 31 

.825 40 

. 702 69 

.739 59 

. 762 54 

. 787 48 

. 819 41 

. 847 35 

.836 37 

. 710 67 

. 743 58 

. 764 53 

. 794 46 

. 829 39 

.856 34 

. 833 38 

. 7l3 66 

. 742 58 

. 761 54 

. 783 49 

.812 42 

. 840 37 

.830 38 

. 720 64 

. 753 56 

. 776 50 

.803 44 

.839 37 
•865 32 

. 822 28 

.717 65 

. 747 57 

. 771 51 

. 803 44 

. 845 36 

. 881 29 

. 910 24 

. 757 55 

. 787 47 

. 821 40 

.846 35 

Crude oil .................•.•.....•.••..••..••....... . ......... . ....•... . .•••••.... 
Distillate ........• : ••....••..•••...... 180to200 9.40 .840 37 

Do ................................ 200 to 250 18.00 . 867 31 
Do................................ 250 to 300 10.40 .895 26 

COLORADO. 

455 

In Colorado the Florence oil field is the only one developed. Its loca
tion has been described in previous volumes of " Mineral Resources." 

The oil occurs in a shale bed of unknown thickness, and appears to lie 
in small reservoirs. The general belief in the neighborhood seems to 
be that the oil has been forced up into the shale from the underlying 
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sandstones, but for this belief no conclusive reasons have been adduced. 
The wells are in and around the Canon City coal basin. The productive 
tracts are in some cases so small that, of wells 40 feet apart, sometimes 
one will yield oil and the other not. The pressure in none of the wells 
is sufficient to bring the oil to the surface, and hence pumping in all 
cases is resorted to. The total number of wells sunk is now about 
thirty, the deepest being 3047 feet; half of these wells are unproduc
ti\e. The oil is refined by two companies, the United Oil Company 
and the Florence Oil Company. 

The p1·oduction of crude oil in Colm·ado in 1887. 

[Barrels of forty-two gallons. J 

Barrels. 

¥::,~:!c~ibRoccfr!;rn-i ~:: ~ ~::::::::::: ~::::::: ~:::::::::::::::::: :::::::::: 56,295 
20,000 

Total ...•............••...•.....•..••.........•...•......•........... 76,295 

The crude oil yields 35 per cent. of illuminants, making the total pro
duction of illuminating oil1,122,539 gallons. The resid_ue is made into 
lubricants, and is also quite extensively used as fuel in steam making 
at points in Colorado to which freight rates permit its being shipped. 

CANADA. 

The oil-producing territory of Canada is situated in the county of 
Lambton, Ontario, the paying wells being confined to a belt running 
northeast and southwest for about 20 miles, with a width varying from 
1 to 4 miles. This belt is situated some 16 miles easterly of Port Sarnia, 
running nearly parallel with the St. Cla!r river. In this territory are 
two districts, Petrolia and Oil Springs. 

Petrolia, which is the center of the Canadian oil district, was settled 
in 1839. It is about 160 miles from Toronto, on Bear creek, a tributary 
of the Sydenham river. 

From the Petrolia Advertiser's Almanac for 1888 we extract the fol
lowing figures relative to the extent of the oil district at the close of 
1887: 

Pm·tial statistics of oil p1·oduction in danad~ in 1887. 

Number of wells pumping oiL......................... 3, 860 
Number of engines used . . . • . . . . . . . . . . . . . . . . . . • . . . . . . . . 480 
Approximate number of wells drilled in 1887. ...... ...• 400 
Number of hands employed in oil pumping, about.. . . . • 3, 000 
Number employed in refineries... . . . • . . ... . . . . . . . . . . . . . 500 
Average cost per well ....••........ _ . . . . . . . . . . . . . . . . . . $400. 00 
Average price of crud6 for 1887 .. . .. • .•• ••• • . . . .• . . . . . . $0.80 

There are eight large refineries in the vicinity of Petrolia, the output 
of which, in full blast, would be between 5,000 and 6,000 barrels of re· 
fined per week. The Crude Oil and Tanking Company affords ample 
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facilities for storing crude oil in underground tanks, as also does the 
Crown Producers Company. The total amount of capital inYested in 
the oil industry is estimated to be but little short of $3,000,000. 

Another estimate of the capital invested in the oil business in this 
district is $2,750,000, divided as follows: Cost of wells, exclusive of the 
value ofland, $1,500,000; cost of engines, derricks, and other machinery 
to run the wells, $300,000; _storage tanks, $150,000; 60 miles of pipe 
line with forcing machinery, $150,000; the cost of refineries is placed at 
$500,000; and the cooper shops, barrels, chemicals, etc., $250,000. The 
cost of sinking wells, which are put down some 475 feet, is about $500. 
The yield is from 3 to 10 barrels per day. 

The largest refining establishment in Petrolia is that of the Imperial 
Oil Company.- The works of this company extend over 45 acres, em
bracing stills, repair shops, tin works, cooper shops, etc., with eight steam 
boilers used in driving the machinery. The process of distillation is 
carried on in two banks or benches, one containing sixteen and the other 
five stills, the total capacity of which is 8,000 barrels of crude at a run. 
They have also a paraffin bank of six stills. Their cooper shops are 
furnished with machinery, so that every step in the process, from the 
cutting of the staves out of the block to the completing of the barrels, 
is taken through the medium of a machine. Their tin works have been 
fitted with a plant at a cost of $10,000. The cans are almost entirely 
5-gallon measures, and are put up two in a case, for transportation chiefly 
to the Northwest, British Columbia, and the lower provinces. 

_The output of petroleum for the last six months of 1887, measured by 
shipments, which is the only basis for estimating the production in 
Canada, was the largest ever known in the same length of time, aggre
gating 510,352 barrels. Below we give a statement of the shipments of 
crude and refined oil, and the refined reduced to crude equi_valent, for 
each month of 1887 and 1877: 

Petroleum shipments jTom Canada in 1887 and 1877. 

1887. I877. 

Months. 
Crudo. Refined. Crude Crude. Refined. Distillate. equivalent. 

January .....••.....•.•.. 14,331 15,697 51,524 31,389 1, 567 12,369 
February .........••...•. 15,152 14, 282 50,858 30,622 2, 293 8, 628 
March .........•...•...• 16,079 15, 102 53,834 29,139 I, 121 3, 958 
April ......••••.•........ 17,617 6,400 33,617 I9, 335 872 ~. 772 
May ...•.•...•.......•... I5, 045 10,063 40, 227 20,974 1, 080 6, 600 
June .....••............ 11,611 6,129 27,933 20,554 579 5, 016 
July .......•....••.•••••. 11,477 16,006 51,492 16, 208 87 792 
August .................. 14,357 24,003 74,334 18, 731 I, 080 3, 280 
September ....•.......... I9, 923 35, 605 108, 935 22,461 1, 847 4, 350 
October ..•••...••••..... 25,220 34, 9<J3 112,526 19, 965 2, 530 5, 239 
November ..........•.... 23, 953 26,932 91,383 28,764 2, 569 198 
December ......••.•..... 18,867 21, 130 71,682 26,984 2, 658 2,304 

On December 28, 1877, crude was quoted in Petrolia at $2.08 per 
barrel; in 1887 it sold at 74~ cents per barrel. On December 28, 1877, 
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refined brought 13~ cents; on December 28, 1887, it was quoted at 9~ 
and 10 cents. 

The production of petroleum in Canada since 1862 is estimated as 
follows: 

Production of cntde p(jt1·oleurn in Canada j1'om 1862 to 1S87. 

Years. Barrels. Years. Barrels. Years. Barrels. 

1862 .........•. 11,775 1871 ........... 269,397 
I 

1880 ............ 350,000 
1863 82,814 1872 .........••. 308, 100 1881 ............ 275,000 
1864 ........... 90,000 1873 ..... . ······ 365,052 I 1882 ............ 275,000 
1865 .. ......... 110,000 1874 ....... -.... 168,807 1883 ......•..••. 250,000 
1866 . .......... 175,000 1875 ... : ........ 220,000 1884 ............ 250,000 
1867 ---- .... -.- 190,000 1876 ............ 312,000 18S5 ............ 250,000 
1868 . .......... 200,000 1877 .-- .. . - ..... 312, 000 1886 .•.....•.... 250,000 
1869 . .•. - ...... 220,000 1878 ............ 312, 000 1887 ............ 868,345 
1870 . .... ...... 250,000 1879.-- ......... 575,000 

There are no reliable statistics of production in Canada. The above 
are the estimates of parties intimately connected with the industry. 

RUSSIAN PETROLEUM. 

No statement relative to Russian petroleum can be complete without 
reference to the admirable reports of Consul Chambers, of Batoum, to 
the State Department. These are the most complete, correct, and in
telligent statements that llave been made relative to the condition of the 
petroleum industry in Russia. From Consul Chambers's report to the 
State Department, dated February, 1888, published in Consular Report 
No. 92, we condense the following statement relative to Russian petro
leum in 1887: 

"The production of crude petroleum in Russia in 1887 shows a large 
increase over any former year. No attempt is made to keep any accu
rate record of crude production at Baku, but the amount of production 
is estimated from the output of refined oil and 1lluminating distillate, 
of which fairly correct statistics are obtainable, upon a basis of 31 gallons 
crude for every gallon of the aforesaid products, to which is added tile 
crude oil shipped. In this manner it is ascertained that the crude oil 
production in 1887 was over 45,000 barrels, of 40 gallons, for every day in 
the.year, i.e., the amount of crude used was over 45,000 barrels per tlay, 
and no one knows how much was lost, but there is no doubt. that the loss 
was at least 20 per cent., and that the~ actual amount of crude taken 
from the ground during the year ·was nearer 55,000 barrels per uay 
than 45,000. Of course, 20 per cent. allowance for oil wasted will seem 
to an American to be very liberal; but if the manner in which oil is 
conducted to reservoirs from wells, the construction of reservoirs, and 
the great number of flowing wells are considered or understood, this 
estimate will not appear so liberal. In 1887 the amount of crude oil 
wasted was undoubtedly much greater than in any previous year, because 
of the number of flowing wells, and the great productiveness of some of 
them. From one well it is said that more than 1,000,000 barrels were lost. 
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This well, called the Mining Company well, was struck in August at a 
depth of 790 feet, and flowed the full size of the pipe (12 inches) to a height 
of 200 feet above the derrick for sixty-nine days. It was some days 
before the oil from it could be directed into reservoirs, and then there 
were no reservoirs of sufficient capacity to hold its production, and not
withstanding tllat nearly all the Baku refiners connected their pipe lines 
to tlle reservoirs into which the oil was going, and kept their pumps go
ing day and night, tlle whole country seemed to be overflowed with the oil, 
and there is no doubt that at least half its production was lost. The 
lowest estimate I have heard of the production of this well for the six
ty -nine days is 3,000,000 barrels, and had the well flowed only oil this 
would be very reasonable, but it produced much more sand proportion
ately than the average Baku well, although all wells there throw out 
immeuse quantities of sand with the oil. Some one-story stone build
ings about 15 feet high, within 100 yards of the well, were completely 
bnried out of sight in sand from the well, and an area of probably 10 
acres around the well was covered from 1 to 15 feet with sand. The 
production of the well, after sixty-nine days, declined to 200 or 300 bar
rels per day, and all the efforts to make it produce profitably again 
have been unsuccessful. 

"There has been no new territory discovered in the past year, and 
very little effort has been made to find any, notwithstanding the fact 
that the theory advanced by some of Baku's eminent scientists, that 
the complete exhaustion of the present developed territory is very 
near at hand, seems to be gaining supporters. One of these scientific 
gentlemen now says that the Balakhani-Sabunchi territory will not last 
more than three years, in which opinion it is said he is backed by 
some of the people having the heavie~ financial interests in the trade. 

"But the support given to this idea by those financially interested 
is apparently not strong, costing nothing, and the sincerity of it is 
·open to doubt; because, notwithstanding that the exhaustion of this 
territory before new territory is discovered may mean financial ruin to 
all the refiners, they make no effort to find other territory. Tlte Baku 
geologists who prophesy the early exhaustion of the territory make a 
very plausible showing of figures, basing their estimates upon past 
production, increasing depth of drilling, etc. But the depth of the last 
oil-bearing stratum and the number of such wells as that of the Min
ing Company that may be found are unknown quantities in the very 
interesting and important problem of the future production of petro
leum in Russia. 

"Owing to the large production the price of crude at wells was very 
low the whole of the past year, the extremes being 1i to 7-,t cents per 
barrel of 40 gallons, but the average for the year was not more than 3~ 
cents per barrel. At present, February, 1888, the price is between 6 
and 7 cents per barrel, which is rather high for mid winter, when more 
than half the demand is shut off, owing to Volga navigation being 
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closed, but does not seem to be due to a scarcity of oil, because there 
are many good w~lls at Balakbani and. Salmnchi, although no very large 
ones according to native ideas. 

''The refining capacity at Baku, owing to the fact that the business 
was very profitable, was materially increased during the year. The 
limited transportation facilities of the railway to Batoum maintained a 
hea\y premium upon tank-car capacity for Batoum shipment, and a 
syndicate formed for the purpose of controlling home markets in
sured a fair price for Caspian Sea shipments. These circumstauces, 
together with the low price of crude, gave the refiners a margin of-! 
to ~ cent per gallon on Caspian Sea shipments, and from 1 to 1! cents 
per gallon upon refined shipped to Batoum. The last allotment of 
tank cars to refiners (made regularly by a committee formed for that 
purpose to secure equal distribution) is for the first three months in 
1888, and shows 149 refineries, with an aggregate annual capacity of 
625,000,000 gallons refined oil. This estimate of capacity was made 
for the distribution of tank cars for Batoum shipment", the refiners re
ceiving tank cars in proportion to their capacity; and as the heavy 
premium upon tank cars accrues to refiners' benefit, they naturally 
made the best possible showing, so that there is little doubt that it is 
greatly exaggerated. But as the shipment of refined oil and distillate 
from Baku in 1887 did not exceed 200,000,000 gallons, there is also 
no doubt whatever that the refining possibilities of Baku are very 
much in excess of present requirements. 

" With an apparently unlimited supply of crude oil, so great a refin
ing capacity and a profitable market for refined, it is clear that the 
limited transportation facilities of the railway are the chief obstruction 
to a rapid increase of export. Since December, 1886, rail way trans
portation has entirely governed the price of oil at Batoum. Refined oil 
for Caspian Sea shipment during the past year has brought an average 
price f. o. b. Baku of about 1.3 cents per gallon, while the same quality 
of oil f. o. b. cars for Batoum averaged 2.3 cents per gallon. At the 
beginning of 1887 the rail way company had 1,250 tank cars in service, 
and there were no private tank cars on the road. The price for refined 
f. o. b. cars at Baku then reached 3! cents per gallon, a premium of 
almost 2 cents per gallon on tank-car capacity. This encouraged re
finers to put cars of their own upon the railway, and permission was 
granted refiners by the Government railway control to place over 4,000 
private tank cars upon the road. Notwithstanding the protests of the 
railway management that they could not move promptly and regularly 
more than 500 or 600 prh·ate tank cars, over 1,000 were put in service 
before December 1; 500 more are due before March 1, and owing to a 
great decline in the volume of grain freights (due to depressed condi
tion of the grain market) the additional cars have been satisfactorily 
bandied, and the railway is now delivering 3,500 to 4,000 tank cars per 
month at Batoum, against 2,000 per month a year ago. As the possi-
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bilities of export from Batoum have not kept pace with the increase in 
railway transportation, the situation here is exactly the opposite of a 
year ago, when there was no oil here, and a demand for much more than 
the railway could deliver; for now the Batoum tankage, aggregating 
about 23,000,000 gallons, is about full, and the monthly receipts here 
are probably 3,000,000 to 4,000,000 gallons in excess of the shipments, 
with little prospects of an early increase in export facilities, and a cer
tainty of increased rail deliveries from the new tank-cars daily coming 
into use. Under such circumstances it is not at all surprising that the . 
market seems weak, with a steady downward tendency; that sales a few 
days ago show a difference ofless than three-fourths cent between Caspian 
Sea and Batoum shipment at Baku, and that all talk of pipe lines over the 
Suram Pass for refined oil has ceased, notwithstanding permission was 
granted by the Government ten months ago for five such lines, and all 
were to be constructed immediately. The increase in the oil-carrying 
capacity of the railway might seem only temporary were it not for the 
fact that the work upon the Suram tunnel (the railway grade at this 
point, being 238 feet to the mile, has been the great obstruction to a 
greatly-increased traffic) is progressing very rapidly, and I am assured 
upon the best possible authority that the tunnel and accompanying im
provements can be completed by September or October, 1889. This 
wilt not only insure the permanency of the present carrying capacity of 
the railway, but will still further increase it. 

"There are now regularly in the Batoum trade eleven tank steamers, 
with an aggregate annual carrying capacity to ports for which they are 
chartered of about 70,000,000 gallons. The can and case manufacturing 
capacity of the port is at present not more than 30,000,000 gallons per 
year .. The railway cars, apparently, deliver about 150,000,000 gallons 
per year, so that the tankage being full the difference, or 50,000,000 
gallons, will have to be exported in barrels to keep up with receipts, 
and with present faoilities. that is impossible. It is reported that many 
new tank steamers are being built for the trade, and there is no doubt 
that the can anu case manufacturing capacity will be doubled soon, so 
that it is quite possible that by the end of the year the exports will 
be fully up to rail receipts. Any one who has seen the progress made 
by the Russian petroleum trade in the past two years, in the face of 

· such difficulties as high freights, limited markets, and losing prices 
abroad can not doubt that these people will progress more rapidly now 
under circumstances equally as favorable as the,y were then unfavora
ble. Now tank steamers have reduced their freights to the minimum, 
and the recent shut-down movement among American producers, 
or other cause, has advanced prices all over Europe to such a figure 
that any one in commercial matters should be able to do a very profita
ble export business in Russian oil. The exporter has everything in 
his favor at present, for in addition to an advancing market. abroad, he 
has a declining market to purchase upon, as it is not believed that the 
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export from Batoum can be increased soon enough to prevent the wip
ing out of the tank-car premium, which means very cheap refined here. 
At present refined is quoted f. o. b. Batoum nominally at about 3} 
cents per gallon in bulk, and se,en-tenths of a cent of this price is pre
mium on tank-car capacity." 

The following are the statistics of the export and home trade of Rus
sia for the years 1886 and 1887. 

Shipments of petroleum products front Batoum in 1886 and 1887. 

To-

Crude, re
Illuminat- siduum, 

ing oil and lubricating Total. 
distillate. oil and 

distillate. 

Decrease. Increase. 

Gallons. Gallons. Gallons. Gallons. Gallons. 

Austria-Hungary n~~~: ::::: -2i; 2o6; 59o· ... i75; 5oo· ~~: ~~g: ~~~ :::::::::::: --S~ o9i; i2o 
B l · f 1886 . ----- 2. Oi17, 750 1, 377, 800 3, 415, 550 .............. _ _ _ _ __ . 

e gmm --- -· · · · · { 1887. _. ... 4, 042, 500 2, 351, 400 6, 393, 900 . . . . . . . . . . . . 2, 978, 350 
B l · f 1886 ...... 49, 000 . . . • . . . . . . . 49, 000 . . . . . . . . . • • . . . _. ___ . _ .. 

ugana ......... (1887 ..... 265,300 ·-------·-· 265,300 ............ 216,300 

~:~mah ·-------·Hi!!::::::::::~~~:~~~:::::::::::~ ---·7as:ggf :~:::::::::: :~::~~~~:~~~ 
ma ............ (1887 ...... 620,620 ·---------- 620,620 ------······ 620,120 

E rn t p886 ...... 1,678,460 500 1,678,960 ...................... . 
,) p --- .. -.- - -- { 1887 . ... -. 4, 322, 570 . - .. - -..... 4, 322, 570 --.- .•. -... 2, 643, 610 

E 1 d 51886 . .•... 1,907,500 1,980,185 3,887,685 ...................... . 
ngan --·· - -··-(1887 ...... 6,012,170 661,650 6,673,820 ............ 2,786,135 

F ance p886...... 1,708,400 i 1,649,135 3,357,535 ------------ .......... . 
r - -··- - ·····(1887...... 246,000 2,394,100 2,640,100 717,435 ..•........ 

G an " p886 ..••.• 1,490,000 1,300,850 2,790,850 ..•......... ---·-------
erm ) - · · · -· · · (1887 ...... 2, 003, 535 1, 721, 700 3, 725, 235 . • . . . . . . . . . . 934, 385 

G eece p866 . . ... 418,500 1,750 4~0,250 --- ----·---· ..••••..•.. 
r · · · · · · · · · · · ( 1887 . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 420, 250 .......... . 

H lla d 51886 . ..... ----- - ------ 120,000 120,000 ------------ -----------
0 n · · · · · · · · · · ( 1887...... 315, 000 326, 500 641, 500 . • . • . . . • . . . . 521, 500 

I d" {1886 . ..... 1,250,000 100 1,250,100 ..•..........•......... 
n Ia ...... . ..... }1887 ...••• 7,743,350 5,000 7,748,350 .......•.... 6,498,250 

Italv ....... . ..... 51886 .•.•.. 2,181,000 1,078,200 3,2~9,220 .••...... : .. .......•.... 
• ( 1887...... 2, 009, 600 342, 850 2, 3.,2, 4v0 906, 750 .•••..... __ 

Malta 51886 ...... ----··------ -----·- · -·· ·······----- ----------------- - -----
........... (1887 .•..•• 120,000 ----------· 120,000 -----------· 120,000 

Ron ania S 1886 ...... 4,604,-HO 81,150 4,685,560 ------------ .•......... 
ill .• . ••• (1887 ...•.. 869,250 54,200 923,450 3,762,110 -----·-···· 

Spain P886 ...••. 308, 000 .. ... . . . . . . . 308,000 ......•.. _ ....... _ .•.. 
--- .. -- .. - -. ( 1887.----. ----- .. ----- 285, 000 285, 000 23, 000 . ----- . --.-

Turkey 51886 ...... 10,476,290 7,905 hi,484,195 ........... . .••••..•... 
····--·--·(1887 . ..... 9,061,000 76,550 9,137,550 1,346,615 ·----------

TunisandAlgiers { ~~~L:: :: ____ ~:~·-~~~ _ ::::::::::: ... _ ~:~~-~~~- · · · · 372;ooo· ::::::::::: 
Denmark P886...... 300,750 ..... . ..... 300,750 .. . . .................. . 

. --- . --. (1887------ . ---- .. --- . - ---- -- - . - - - . ----- -----. 300, 750 -.- •• - -- -.-
Other countries. _ f 18il6...... 3, 469, 065 1, 096, 950 4, 566, 015 . ... . _ .•.. _. _ .•.•. ___ .. 

l1887 ...... ------ · - ---· ------- - -- - ·-----·-···· 4,566,815 ---------·-

Total export f 1886 ·---- · =~~~~= 5i," 236, i20 === =~ 
. (1887 ...... ----------- ----------· 67,969,935 12,414,955 26,147,770 

R ssia 51886 ...... ===~=~~:13,523,330 ====== 
u -------·--·(1887 ...... 9,661,200 102,850 9,764,050 3,759,280 ---------·-

Total shipments 5 1886.----- ------ · --- .• , ~ ------. 67,759,450 . --~- ..•.......... ~ .... 
(1887 ...... ------------ ·---------- 77,733,985 16,174,235 26,148,570 

Total increase in shipments in 1887 over 1886, 9,97 4,535; increase of 
export 1887 over 1886, 13,733,815 gallons. 
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Shipments of petroleum products from Baku via Caspian Sea in 1886 and 1887. 

Products. To Russia. Increase. cr-::a~·e. Pe;~a. cr~;e, cr~~-e. Totals. 

Gallons. Gallons. Galls. Gallons. Galls. Galls. Gallons. 
Til . t' -51886 .. 88,744,725 ................. 955,024-------·------ 80,699,740 

nmma m~ · · · · ~ 1887 .. 112, 196, 875 23, 452, 150 . • • • • • . 938, 450 . . . . . . . 16, 574!113, 135, 325 
R "d 51886 .. 161,973,030 ------. .. . ...... . 319,720 -----·. . . .. 162,203,650 

esl uum ....... ~ 1887 .. 197,821,515,35,847,585------- 208,290 .....•. 111,430178,029,805 
c d 51886 .. 12,369,380 ·····---· ------- 30,185 ...... ------- 12,3!)9,565 

rn 8 
·--- ·- ·- • · · ~ 1887.. 14, 848, 070 2, !78, 690 • • • • • • . 635, 250 605, 065 . -----. 15, 483, 320 

L b · t" rr 5!886 .. 1,755,575 .......... ----··· ·········J······• ....... 1,755,575 
u riCam., ..... H887 .. 4,553,125 2,797,550....... 125 125 .•••••. 4,553,250 

Otherproducts p88G .. 1,114,285---------- ....... 188 . ....... ------- 1,114,473 
·- ( 1887.. 873,130 ------ ---· 241,155 7, 8151 7,627 ------- 880, 94f; 

Total ~ 1886.- 265,057,895 =~~ =~ 1, 305, 117 1=~ =~ 267,263, oi2 
s.---- 1887 .. 330, 292, 715 64, 334, 820 ..•... . 1, 7BO, 930!484, 813 ..•••.. 312, 082, 645 

"The prospects of the Batoum petroleum exporters for 1888 were 
never brighter, with greatly increased rail way transportation, declining 
prices at Baku, a steady downward tendency in the value of Russian 
paper money, and high and advancing prices in the markets of the 
world. If they do not reach a rich harvest this year they will have lost 
a golden opportunity, such as is rarely seen in any business. It is ex
pected here that the Batoum exports this year will be over 150,000,000 
gaJlons, almost double those of 1887, but it is not believed possible 
for them to exceed 120,000,000 gallons. A. very good beginning bas 
been made~ however, as the January shipments were over 10,000,000 
gallons, and tl;te steamer charters for cases January, February, and 
March, loading for India alone, are nearly 6,000,000 ~allQns." 



NATURAL GAS 

BY JOSEPH D. WEEKS. 

The excitement occasioned by the discoveries of natural gas in Penn· 
sylvania, Ohio, and Indiana, and the search for this natural fuel all over 
the United States, noted in the report for 1886, continued with but lit
tle or uo abatement through 1887. Wells have been drilled from the 
Hudson river on the east to the Pacific coast on the west, and from 
Michigan on the north to the Gulf coast on the south. It is probable 
tllat in every State and Territory, with possibly the exception of the 
New England States and the four southern Atlantic States, wells have 
been drilled, or at least examinations made, for the purpose of ascer
taining whether natural gas could be found in paying quantities. As 
a result, gas has been found in greater or less quantities in all the States 
mentioned, but in most of them not in commercial quantities. It still 
remains true, as was stated in the report for 1886, that the western 
Pennsylvania field, including in this the counties of New York border
ing on t.he oil fields of western Pennsylvania, the northwestern Ohio 
district, and the central-eastern Indiana district, are the three chief pro
ducers of natural gas in commercial quantities. 

Repeating the statements made in the last volume of" Mineral Re
sources," the general result of the explorations for natural gas may be 
summed up as follows: 

First. That along the Atlantic coast east of the Appalachian chain, 
including in this term the Green mountains, no gas is found, or if found 
at all, in such small quantities as to indicate that it is of comparativeJy 
recent origin. It is also found in such horizons and under such con· 
ditions as to give but little evidence that it is in such storage reservoirs 
as to promise any considerable supply. 

Second. That the chief sources of the supply of natural gas in this 
country ~e to be found in the Mississippi valley, and so far as present 
explorations show in that portion of it east of the Mississippi river. 

THE GEOLOGICAL DISTRIBUTION OF NATURAL GAS. 

While natural gas bas been found from the Drift to the Potsdam, it 
has been chiefly in the Trenton limestones of Ohio and the Paleozoic 
strata of t.be Upper Coal Measures of Pennsylvania tqat t4e ~re~t de· 
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NATURAL GAS. 465 

posits of natural gas have been struck. The highest stratum in which 
any considerable quantity of gas has been found in Pennsylvania is the 
Homewood sandstone, the highest of the three recognized members of 
lihe Pottsville Conglomerate. The lowest are the Kane saud of the Roy 
and Archer gas pool, of Elk county. According to Mr. Carll, tile geo
logical position of the latter sand is 1,800 feet below the horizon of the 
Murrysville gas sand. As the question of the geological distribution 
of natural gas will be discussed in other publications of the Geological 
Survey, as well as to some extent in this report in connection with the 
several gas fields, it is not necessary to enter into a complete discussion 
of the subject here. 

TOTAL CONSUMPTION OF NATURAL GAS IN THE UNITED STATES. 

It is impossible to ascertain the total production or even the consump
tion of natural gas in the United States. While a great many wells 
have been accurately measured, these measurements only give the rate 
of production for the moment when the observations were taken. The 
rate changes not only from day to day, but from hour to hour and from 
moment to moment. It is usually greater at certain times of the day, as 
in the morning, than at others; it varies with the weather and with the 
state of the barometer. It will thus appear that, while for the wells that 
have been measured an estimate of tlleir yearly production could be 
made, it is evident that even this would be only a rough approximation, 
while for those wells that have not been measured only the wildest guess 
could be made; an<l since the tendency is to very much overestimate 
the production, such estimates would have but very little value. Nor 
is it possible to arrive at the consumption of gas in cubic feet. It might 
be possible to ascertain in a given locality, for example, how many mills, 
how many furnaces, how many boilers, how many grates were using 
uatural gas, but the rate of consumption in furnaces, boilers, and grates 
varies greatly. Pittsburgh measurements show that while some furnaces 
use but 13,000 cubic feet of gas to produce a ton of iron, others use 
35,000 cubic feet, and still others as much as 65,000 cubic feet. 

The best· basis of calculation, therefore, is that which has been given 
in previous volumes of" Mineral Resources of the United States," viz.: 
The coal displaced by gas. Where coal is not used in a locality, or 
where it furnishes only a portion of the fuel, the value of wood or other 
fuel used is regarded as the value of coal displaced, and an estimate of 
the tonnage of coal that would be displaced is made, based on the 
selling price of coal in that locality. 

9194 MIN--30 
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The total displacement of coal lJy natural gas in 1887 and its value 
are as follows: 

Amount of coal displcwed by natural gas in 1887, and its value. 

Locality. 

Pennsylvania: 
Ailegheny county ..........•..•.•••.....•••••........... 
Remainder of Pittsbnrgh district ....................... . 
Western Pennsylvania, outside of Pittsburgh district .. . 

Total Pennsylvania ....•.......•..............•...•..... 
New York ..............•..•...•...•......•....••...•........ 
Ohio ..... , .............••••..•••..•• , ..•.••••..•..•......... . 

~df!n~~~~~~~~: :::: ~ ::::: ·.::::: ·. ::::::::::::::::::::::::::::: 
lllinoia .....•..................•..•.•••...........•......... 
Kansas ....................••.....•...•..•......••.•....•.... 
Elsewhere .................•.....••...•.••••................. 

Coal dis
placed. 

Short tons. 
5,477, 000 
1, 610,500 
1, 795, 500 

8, 88il, 000 
111, 000 
500,000 
60,000 

300,000 
3, 000 
5, 000 
5, 000 

Value. 

$6,846,250 
2, 415,750 
4, 487,500 

13,749,500 
333,000 

1, 000,000 
120, 000 
600,000 

6, 000 
15,000 
15,000 

Total.... . • . . . . . . . . • • . . • • • • . • • . . . . . . . . . • . . . . . . . . . . . . . . . 9, 867, 000 15, 838, 500 

A similar statement for 1885 and 1886 is as follows: 

Amount of coal displaced by natural gas in 1885 and 1886, and its valtte. 

Locality. 

1885. 

Coal dis
placed. 

Pennsylvania: Short tons. 

Value. 

Allegheny county . . . . . . . . . . . . . . 2, 000, 000 $2, 500, 000 
Remainder of Pittsburgh district 500, 000 750, 000 
Western Pennsylvania, outside 

of Pittsburgh district......... 500, 000 1, 250, 000 
NewYork .......................... 56,000 196,000 
Ohio . . . . . . . . . • . . . . . • . . . . . . . . . . . . . . . . 50, 000 100, 000 
West Virginia . . . • . . . • . . • . . . . . . . . . . . 20, 000 40, 000 
Indiana ............................ . ........... . ........... . 
llliuois . . .. . . .. . . . • . . . .. . . . . .. . . . . . . 600 1, 200 
Kansas ..................................•.................. 
Michigan . . . . .. .. .. .. .. . . . .. . .. . . . . . .. .. .. . .. . . . . .......... . 
Elsewhere . . . . . . . . . • . . . • . • . • . . . . . . . . 5, 000 20, uOO 

1886. 

Coal dia-l Value. 
placed. 

Short tons. 
4, 000,000 
1, 000,000 

1, 000,000 
60,000 

200,000 
30,000 

150,000 
2,000 
2, 000 
4,000 
5, 000 

$5,000,000 
1, 500, 000 

2, 500,000 
210, 000 
400,000 
60,000 

300,000 
4, 000 
6, 000 

12,000 
20,000 

Total . . . • . • . . • . . . . . . . . . . . • . . . . 3, 131, 600 4, 857, 200 6, 453, 000 10, 012, 000 

From these tables it will appear that the commmption of natural gas, 
measured by coal displacement, in 1887, as compared with 1886, was 
about 50 per cent. greater, the total consumption being equivalent to 
coal displacement, 9,867,000 tons, as compared with 6,453,000 tons in 
1886. The value of the coal thus displaced in 1887 was $15,838,500, or 
$1.602- per ton. 

CAPITAL INVESTED IN NATURAL GAS. 

As to the amount invested in the production and transportation of 
the gas, and not that invested in preparing material and appliances to 
be used in the business, such as tubes, etc., there are no data for giv
ing an estimate, even an approximate one. The capital of the Philadel
phia Company, of Pittsburgh, is $7,500,000. As a guess, it might be 
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said that this is probably equal to that of all other companies supply
ing Pittsburgh, which wquld make the capital of companies coming into 
that city $15,000,000. We presume that the capital invested in the pro
duction and transportation of gas in western New York and West Vir· 
ginia, outside of the companies supplying Pittsburgh, would be, at a 
low estimate, equnl to this amount, and might possibly run up to 
double this amount, making the total capital invested in western Penn
sylvania, western New York, West Virginia., and those parts of eastern 
Ohio that are supplied from western Pennsylvania, from $30,000,000 to 
$45,000,000. Including the amounts invested in Ohio, besides eastern 
Ohio, supplied from western Pennsylvania, Indiana, Illinois, Michigan, 
Kansas, and other States, the amount would probably reach $50,000,000; 
it may possibly exceed this. 

Pennsylvania.-The paper on natural gas in Pennsylvania contributed 
by Mr. John F. Carll, of the Pennsylvania Geological Survey, to the 
natural gas supplement No.2 of the American Manufacturer, is so ad
mirable and exhaustive a presentation of this subject that it is repro
duced here: 

"On a prominent ridge near the center of Genesee township, Alle
gany county, New York, lies a small cluster of dislocated blocks of Olean 
Conglomerate, capping a smoothly weathered summit about 2,350 feet 

...._ above ocean level and 800 feet above Little Genesee creek, one of the 
headwater tributaries of Allegheny river. Some of the crumbling 
masses, composed partly of coarse pebbles and partly of fine sand, 
are 30 feet in height, and measure, laterally, 50 feet or more upon a side. 
When viewed from a distance their outlines upon the horizon resemble 
the ruins of some ancient castellated stronghold. These rocks are the 
most northern remnants of the basal member of the great Carboniferous 
formation which once spread in a continuous stratum over all this coun
try; and their isolation is due to the destructive action of atmospheric 
erosion, which has been ceaselessly at work during countless ages dis
integrating and removing the surrounding conglomerate and carving 
out valleys hundreds of feet deep in~o the underlying strata. 

t'Tracing this rock towards the southwest it gradually dips at an 
average rate of about 19 feet to the mile, taking upo1;1 its back first the 
remaining members of the conglomerate series (No. XII), and then in 
succession the Lower Productive Coal Measures, the Lower Barren Meas
ures, the Monongahela group, the Washington County group, and the 
Green County group-a vertical thickness of Carboniferous rocks meas
uring, in the aggregate, about 2,800 feet in Green county. 

"Between Olean and Pittsburgh, the banks of Al1egheny river afford 
an excellent opportunity for studying the dip of these country rocks. 
The distance is 255 miles as the current runs, and the water falls 703 
feet. At Olean (1,402 teet above ocean) the river flows in rocks of 
Chemung age, the nearest and most northerly outcrop of Olean con
glomerate in that region, lying about G miles south of the towu and 940 
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feet above the river, this being the northerly edge of the great Brad
ford oil :field. From Olean to the State line not a vestige of it remains 
in the hills north and west of the riv-er, and o"nly one or two small out
lines within 10 miles east of it. From the State line to Kinzua village 
some patches lie at a distance on either side; and three miles lower 
<lown, the river forces its way at Great Bend through a canon-like cut 
between almost perpendicular walls of conglomerate and sandstone. 
The base of the Olean is here 612 feet above the river and 1,813 feet 
above tide. A short distance southeast of this a summit rises to 2,154 
feet, taking in all the members of the c<?nglomerate series; and 3 miles 
northwest the Quaker HiH coal is mined, the only workable bed of 
coal west of the Allegheny riv-er in Warren county. 

"'At Tidioute, the northerly end of the productive portion of the 
Venango oil group, the base of the Olean conglomerate lies 580 feet 
above river level; at Oil City, 325 feet, and at Franklin, 265 feet. Down 
to this point no workable coals are found west of the river (except at 
Quaker Hill, as noted above), and none within many miles east of it, 
but proceeding south ward the coal beds of the Allegheny River series 
are soon seen in full development, and frequently outcropping in the 
river banks. 

" From Franklin to Parkers, on the Butler oil belt, the Olean, now 
represented by a medium-grained sandstone, may be seen gradually 
approaching nearer and nearer to water level, and just below the month 
of Red Bank creek, after passing over the Brady's Bend anticlinal, it 
goes under and disappears. Following the conglomerate, the coal be<ls 
of the Allegheny River series come down to water level one after the 
other and go under, leaving the lower members of the Barren Measures 
to hold the river bed througlwut the last 20 miles of its course. 

"According to the usual formula, which allows a vertical distance of 
about 1,200 feet between the Pittsburgh coal and the base of the Olean. 
Sharon conglomerate (where all of the strata are normally developed), 
the base of this conglomerate at Pittsburgh should lie about 850 feet 
below the river, or 150 feet below ocean level, for the Pittsburgh coal 
is exposed in the south bank of the Monongahela 350 feet above water 
level. Here, then, we find the Olean-Sharon overlaid by more than 
1,200 feet of newer rocks and ascertain that it has fallen in level from 
its outcrop south of Olean, 2,340 feet+150 feet=2,490 feet, an average 
of about 19 feet to the mile on a direct line. Proceeding onward to
wards the south west, the Pittsburgh coal is seen dipping very decidedly 
in that direction, although the general slope is interrupted by several 
important anticlinals, until it sinks beneath the higlllands in the south
western portion of Greene county to a calculated depth of about 1,600 
feet. On these summits, therefore, the drill must descend (theoreti
cally) 1,600 feet+1,200 feet=2,800 feet to reach the geological horizon 
at which wells in the Bradford district located at the base of the Olean 
conglomerate commence to dril1 ; and there are thousands of wells in 
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the northern valleys which are located from 100 to 800 feet lower than 
this. 

"I have been thus p~rticular in tracing the horizon of the Olean
Sharon conglomerate across the State because it defines the base of 
the wedge-shaped mass of Carboniferous rocks abo\·e it, and also lies 
approximately parallel with all the important oil and gas sands below 
it. Absolute parallelism can not be claimed, of course, for all sedi
mentary rocks are more or less variable in composition and erratic in 
their methods of deposition. But inasmuch as the scope of this article 
will not admit of details, we may treat the underlying beds as if they 
were of uniform thickness throughout, and review them in the follow
ing order: 

Feet. 

1. Carboniferous rocks, varying in thickness from 50 feet to ...•...... __ ...... 2, 800 
2. Shales and sandstone, thickness, say ................................ _ .. __ .. 450 
3. Venango oil-sand group, thickness, say .. . . . . . . • • • . • . . .. .. .. . . . . . . .. . . . . . . . 350 
4. Slate and shale, thickness, say ... . ............................... __ ........ 500 
5. Warren oil group and McKean oil group, thickness, say ............... _... 600 
6. Slate and shale, thickness, say............................................. 100 
7. Elk oil group, thickness, say ............................................ __ . 400 

"No. 1 has been shown to be thin at the north and to increase greatly 
in thickness as it is traced towards the southwest. North of a parallel 
vasRiug through Brady's Bend it has produced neither oil nor gas in 
valuable quantities; but south of this-in the counties of Lawrence, 
Beaver, Washington, and Greene-where higher members of the Car
lwniferous series come in and the basal sands lie under sufficient cover. 
they are in some localities sporadically productive. In Lawrence and 
Beaver, oil of heavy gravity has been found in them; in Washington 
and Greene both heavy and light oils, and sometimes large outflows of 
gas without oil. But the total outpnt of oil and gas from these Car
boniferous rocks is very small as compared with that from deeper hori
zons. 

"No. 2, in its normal development in V ~nan go, holds the Shenango 
sandstone near its top and the Pithole grit near its center, neither one 
of which has there produced either oil or gas in paying quantities. In 
the southern part of Butler county it takes in a new member-the Mount
ain limestone-which gradually increases in thickness towards the 
south. Here, also, it carries the Butler gas sand, possibly representing 
the Pithole grit of Venango county and the Berea grit of Ohio. 'rhis 
rock furnishes strong gas wells in some parts of Butler county, and has 
likewise produced gas in Allegheny county, but the wells have rather 
an ephemeral existence as compared with those sunk to deeper sands. 
The total output of oil and gas from the sand rocks in this group has 
been comparatively small. 

"No. 3, the Venango oil-sand group, is the great underground re
pository from which all the country south of Warren county obtains its 
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principal supplies of oil and gas. A line drawn from the northwest 
corner of Warren county to the northwest corner of Clearfield county 
approximately locates the northeastern end of the productive portion 
of it. Northeast of this line no profitable oil or gas well has ever been 
obtained in rocks lying in the horizon of the Venango group-nor in 
any of the rocks above it-all the oil and gas of eastern Warren and 
Forest, Elk, McKean, Potter, and Allegany, New York, coming from 
older and underlying strata. South west of it no paying oil well has 
been found in rocks lying beneath this group, although hundreds of 
wells have been sunk to depths varying from 100 feet to 300 feet below 
it; nor has any valuable deposit of gas been discovered below it, except 
in the Speechley gas field in the eastern part of Venango county, where 
a southwestern extension of one of the members of the Warren group 
proves productive under a comparatively small area. 

''The great depth of wells southwest of Pittsburgh has led some peo
ple to infer that the oil and gas of that region comes from rocks lying 
at a considerable distance beneath the oil sands of Venango and Butler; 
but we have shown above that the increased thickness of Carboniferous 
rocks accounts for the greater depth of drilling required in that local
ity. There need be no ambiguity about this matter, for so many wells 
have been drilled on the oil belt from Warren county to Greene, and the 
First sand, or top member of the Venango group, is so persistent and 
easily recognized along the entire range of developments that there is 
no difficulty in tracing it from well to well all the way~ from its outcrop 
on Hosmer run, in Warren county, to Waynesburgh, in Greene county. 
The following table shows its position in relation to ocean level at the 
points named and its average dip per mile from place to place. 

Altitudes 
tor-ocean 

level. 

Dip of Venango ji1·st oil sand. 

Localitie11. Total Dis- Rate per 
fall. trict. mile. 

l----+----------------1--------
Feet. Feet. Miles. Feet. 
+1,430 HosmerruntoChurchrun...................... 330 13 25 + 
+1,100 ChurchruntoFranklin ............ . ..•......•.. 377 18 21-
+ 723 Franklin to Bullion run......................... 83 10 8~-
+ 640 Bullion to Petrolia... . .......................... . 521 18 29-
+ 119 PetroliatoGreatBeltCity....................... 285 14 20 + 
- 166 GreatBeltCitytoPittsburgh.................... 624 28 22 + · 
- 790 Pittsburgh to Washington... . ................... 360 23 16-
-1,150 WasbingtontoWaynesburgh .................... 235 20 lli+ 
-1,385 Waynesburgh ..........................................••......••....• 
+ 1, 430t Hosmer 1·un, Warren county, to Waynesburgh, 
-1,3855 Greene county................................. 2, 815 137 20& 

"[u Warren and Venango the First Sand ranges from 40 to 75 feet 
in thickness, and where properly identified has always been known as 
First Sand; but in Butler county it increases in volume and some
times splits into two members. Where this happens-as at Petrolia
the upper part is called t Second Sand,' the lower 'Fifty-foot rock.' 
Where solid and very thick, as on Tborn creek, it -passes under the 
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name of the 'Hundred-foot rock.' The 'Gantz Sand' and 'Fifty-foot 
rock,' at Washington, the' Salt-water Sand' at Pittsburgh, and the 
'Murrysville Gas Sand,' are simply different names applied locally to 
one and the same stratum-the First Sand of Oil creek. 

"No.4, composed of slate and shale, may be rated as a barren group. 
Some' slush oil' has been obtained in its horizon at North Warren, and 
also in the Bradford district, but the deposits are only of local impor
tance, being limited to very small areas as compared with the exten
sive range of the group. 

"No.5. Included in this interval of 600 feet we have the 'white 
sands' of eastern Warren and Forest, including the . Speechley sand of 
Venango, and also the ' black sands' of the Bradford ana Allegany 
districts. Both groups have been very prolific of oil, and they have also 
furnished many large high-pressure gas wells yielding little or no oil. 
In many places the ' white sands ' are still capable of furnishing power
ful gas wells; but the 'black sands' of Bradford have been so long 
under the drill, and are now so thoroughly relieved from pressure that 
the gas wells in this district have ceased to be of importance except for 
local use, and the oil wells are reduced to an average production of less 
than a barrel and a half per day. 

"No.6 is a barren interval of slate and shale, which lies between the 
representative of the Bradford oil sand, as found in wells in the Wil
cox gas pool, and the top member of the Elk group. 

"No.7. This interval contains several brown sands, which appear to 
have their best development in Elk county. The wells of Kane dis
trict, and those recently drilled in the eastern part of Elk county, find 
their oil in these sands. They also furnish large volumes of high-pres
sure gas in the Wilcox pool, at Kane City, Johnsonburgh, and in a 
number of experimental wells in Elk county. 

'' Reviewing the above, it is seen that all the large deposits of oil and 
gas thus far discovered in western Pennsylvania have been found in 
groups Nos. 3, 5, and 7. The greatest output of gas from No.7 is in the 
Wilcox pool, located on the West Branch qfClarion river, about a mile 
and a half north of the Elk-McKean county line. Here are about 30 
wells (some of which have shown a pressure of 850 pounds to the square 
inch), sending gas through three 8-inch lines to Bradford, and thence 
to Salamanca and Buffalo, 871 miles from the wells, and also east to 
Olean, Wellsville, and Cameron's Mills, 115 miles. A portion of the gas 
used on this end of the line is drawn from the Allegany field. An
other deposit underlying Kane county supplies that town with all the 
gas it can use, and is also being drawn upon b.v a new gas line recently 
completed to Bradford. At Johnsonburgh, Elk county, good wells are 
obtained and the gas is piped about 8 miles an~ utilized in the town of 
Eidgway. The rocks ot No.5 hold large deposits of gas iu two impor
tant fields-Sheffield, in Warren county, and Speechley, in Venango 
county. From the first, gas is piped to Sheffield, Clarendon, Warren, 
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Corry, and Erie, and also to Jamestown, New York; from the last 
(where more than 100 wells have been drilled) to Oil City and Titus· 
ville, Franklin, Mercer, and Sharon; Meadville, two lines; and to 
Tionesta. 

"No. 3, as before remarked, supplies all the natural gas now being 
utilized through pipe lines in that part of the State lying south of the 
Speechley pool, except in two or three cases, where the Butler gas sand 
is the productive rock. Pittsburgh depends entirely upon this group 
for fuel gas. On the east its pipe lines connect with wells drilled into 
the first sand only; on the west with wells sunk to the bottom of the 
group-the gas coming from several disconnected horizons in it. 

The principal gas pools now under the drill in this part of the State 
are as follows : 

"Kittanning, Armstrong county ; the town abundantly supplied. 
''Tarentum, Allegheny county; formerly a very promising field, but 

pressure now reduced to a point which renders the gas almost value
less for pipe-line purposes. 

"Pine Run. northern part of Westmoreland county; gas piped to 
Apollo, Leech burgh, Freeport, and Natrona. This product comes from 
a rock lying below the First Sand. 

''Murrysville, Westmoreland county ; gas all piped in the direction of 
McKeesport and Pittsburgh, and some now going to Tarentum. 

"Grapeville, Westmoreland county; gas piped to Johnstown, Cam
bria county, on the east, and to Connellsville on the south. 

''Baden, Beaver county; gas piped to the river towns and Alle
gheny City. 

''New Sheffield, Beaver county; gas piped northward to Rochester, 
Beaver, New Brighton, Beaver Falls, New Castle, and Youngstown, 
Ohio; also westward to New Lh~erpool and Wellsville, Ohio. 

"Hickory, Oanonsburgh, etc., Washington county; gas piped to Pitts
burgh on the east, to Steubenville, Ohio, on the west, and Wheeling, 
West Virginia, on the southwest. 

"Brownsville, Fayette county; gas piped to Brownsville; source in 
one of the lower sands of the Venango group. 

"In addition to these important pools there are a number of large 
gas wells scattered throughout this region, some of which are utilized 
locally, while others are wasting their products. 

"It would be both interesting and instructive to trace developments 
in each of the pools just named from the date of the first well down to 
the present time, but space forbids ; a brief review of one of them is all 
that can be attempted here. 

"The first well at Murrysville was completed November 3, 1878. It 
was drilled for oil, and the intrusion of gas in such volume and force 
as to prevent deeper drilling was a disappointment to the owners. .An 
oil well would have given them immediate returns for their outlay, but 
an uncontrollable gas well in that locality could bring in no revenue 
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unless additional capital was invested in providing the appliances for 
utilizing its product. The conveyance of natural gas through pipe
lines of considerable length, and its utilization for manufacturing and 
domestic purposes, were no new things at that time, for as early as 1872 
the Newton gas well, in Crawford county, through 52- miles of 3!-inch 
pipe, supplied over 250 fires (large and small) at refineries, manufactories, 
and dwellings in the city of Titusville; in the fall of the same year the 
Fairview well, in Butler county, furnished fuel gas through 7 miles of 
mains to Fairview, Petrolia, Karns City, and Argyle; in 1875, 19 miles 
of 6-inch pipe were laid from the Lardentown gas well, in Butler county, 
to Sharps burgh and Millvale, to furnish fuel for the iron mills; in scores 
of other places in the oil regions gas has been piped to distances vary
ing from a few hundred feet to 5 miles, and employed for steam-gener
ating and domestic purposes. All these plants worked satisfactorily, 
yet, incredible as it may seem, notwithstanding these positive proofs of 
the practicability of piping natural gas, and of its superior excellence 
as a fuel, Pittsburgh capital could not be induced to invest in Murrys
ville gas, and no attempt was made to pipe it to ~ittsburgh until men 
from the oil regions came into the field in 1882-and then the first gas 
piped came from new wells, old Haymaker No. 1 not being connected 
with the lines until late in 1883. The second well in the field was com
pleted August 20, 1882; the third, February, 1883; in which year more 
active operations commenced. 

''On January 1, 1885, the Murrysville pool extended southward to 
include Lyons run, and the Damn farm contained fourteen completed 
wells, which had been drilled in the following order: 1, Haymaker 
No.1, Remaley farm, Murrysville, November 3, 1878; 2, Pew & Emer
son No.1, Fundis farm, Murrysville, August 20, 1882; 3, Boulton & 
Doubleday No. 1, Remaley farm, Murrysville, February, 1883; 4, Hos
tetter & Brown No. 1, Harvey farm, Murrysville, March 20, 1883; 5, 
Haymaker No. 2, Cooper farm, Lyons run, April 25, 1883; 6~ Boulton 
& Doubleday No.2, Cooper farm, Lyons run, July, 1883; 7, Hostetter 
& Brown No. 2, Harvey farm, Murrysville, December 20, 1883; 8, Boul
ton & Doubleday No. 3, Cooper farm, Lyons run,(~), 1883; 9, Hukill 
No. 1, Dick farm, Lyons run, March 1, 1884; 10, Philadelphia Com
pany No. 1, Verier farm, Murrysville, May 1, 1884; 11, Pew & Emerson 
No.2, Meanor farm, Murrysville, August, 1884; 12, Hukill No. 2, Daum 
farm, Lyons run, August 2, 1884:; 13, Hukill No.3, McWilliams farm, 
Lyons run, November 1, 1884; 14, Hostetter & Brown No. 3, Stewart 
farm, Murrysville, December 20, 1884. At that time numbers 6 and 
8 were connected with the Acme Gas Company's line to Braddock, etc., 
which line first commenced to rleliver gas December 1, 1883. 

''Numbers 1, 2, 4, 5, 7, 11, and 14 were connected with the Fuel Gas 
Company's lines to Pittsburgh. Numbers 9, 12, and 13 belonged to the 
Carpenter Natural Gas Company, which made its first delivery at Mc
Keesport, January 8, 1885. Nos. 3 and 10 were blowing into the air, 
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the first being small, the last very large. There were also seven wells 
drilling or preparing to drill. 

"By January 1, 1887, seventy-four wells were completed, and develop
ments extended about a mile northeast of Murrysville. By November 
1, 1887, one hundred and fourteen wells were completed, and develop· 
ments had been carried northeastward to Pucketta creek, making the 
present length of the belt about 8 miles. The southerly end of the gas 
deposit is definitely fixed near the Daum farm (the gas rock south of that 
being flooded witll water), but the northerly end is not yet fully defined, 
although recent developments ou that end of the belt seem to indicate 
notlling very promising nortll of Pucketta creek; at least nothing in 
direct connection with the 1\iurrysville pool. 

"If we date the commencement of natural gas pipe-line service in Pitts
burgh, say, November 1, 1884 (previous to that but little gas, cm:n
paratively, bad been delivered), the business is now just entering its 
fourth year. What rapid strides it has made may be inferred from the 
fact that one hundred wells have been drilled on the Murrysville belt 
(saying nothing about other localities) within the laRt two years and 
ten months. But it is to be noticed that sixty wells (two and a half 
per month) were drilled during the first two years, and forty (four 
per month) during the succeeding ten months; hence it may be per
tinent to inquire whether this increased monthly average of new wells 
was made necessary by a corresponding increase in the demands of 
consumption, or a corresponding decrease in the output from the old 
wells. Oil operators have learned by experience that when an oil pool 
is thorougllly outlined by drilling no additional number of wells can 
permanently increase or even ch~ck its declining production. The his
tory of gas pools must be the same (some of them have already matle 
their record), for both products have a common origin and both are con
tained in the same series of sand rocks. 

New York (a).-Previous volumes of Mineral Resources have already 
given the early history of the utilization of natural gas in this State, 
including the history of the discovPry and utilization of gas at Fre
donia, Vernon, and Westfield. This need not be repeated here. Nat
ural gas springs are more abundant in the State of New York than in 
either Pennsylvania, Ohio, or Indiana. With the exception, however, 
of the wells below described, in the vicinity of the Allegany oil district, 
no gas wells have been found within the boundaries of New York 
which are comparable for productiveness to those found in the otller 
three States. A well has recently been drilled to a depth of about 
500 feet within the Buffalo city limits, and sufficient gas is reported 
to have been obtained to supply fuel sufficient for the boilers for two 
drilling wells. A natural gas flow was struck in a well at Rodman, in 
Jefferson county, September 4, 188G. It is reported that this gas was 

a Condensed from a paper by Mr. Charles A. Ashburner in t.he Natural Gas Supple
ment of the American Manufacturer. 
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found at a depth of 162 feet in a "seam of slate"-limestone-having 
been drilled through from the top of the well to a depth of 160 feet. 
This limestone is evidently the upper portion of the Trenton. In many 
parts of .Albany and Greene counties natural gas springs issue from 
rocks of different geological ages, from the Chemung shales and sand
stones down and into the Hudson River shales. TIJe total thickness of 
the strata which have produced gas in different parts of .Albany and 
Greene counties is at least 12,000 feet. These may be grouped as fol
lows: 

Total thickness of gas-prod'Ucing strata in Albany and (h'eene counties, New Ym·k. 

Feet. 

Pocono, Catskill, or White sandstone ~o. X............................... 1, 000 
Catskill Red sandstone No. IX ............................................. ~ 

~~~~~~~~~~~s!~~e:a~d~t~~~~e~:::::::::::::::::::::::::::::: :::::::::::;:: S 5, 300 

~:~lf~~1~!s~~~e:f~~~~A~ .: :::::::::::::::::::::::::::::::::::::::::::: } 1
• 
975 

~}i~~!~~~::::~·; ))::~:: )!!!!!!!! :::;;:::::;:;::)~-~:~·)·i :;; : 1ant~: 
Hudson River shales and slates............................................ 3, 500 
Trenton limestone . . . . . . . . . . . . . . . . . . . . . • . • . . . . . . . • . • • . . . . • . . . . . . . . . • . • . . . . . . 125 

At Oak Hill, in the northern part of Durham township, Greene 
county, gas has been issuing for many years from the fiaggy sandstones 
of the Chemung. On Benjamin .Auchampaugh's farm and on Miles 
Posson's farm, in Knox township, Albany county, gas has been issuing 
from tile Hudson River shales at the bottom of the geological section, 
which has so far been found to contain gas. The rocks lying between 
those outcropping on the farms mentioned and the Chemung strata at 
Oak Hill include the strata along the outcrops of which most of the 
springs have been found in a number of localities in t,lJe two counties 
referred to. The fact that these rocks contain sufficient gas to exhibit 
itself in springs is not conclusive evidence that gas will be found in the 
vicinity of these springs in commercial quantities. 

During 1886 three wells were drilled in this region, one about 31 miles 
from Cairo to a depth of 2,~00 feet, one at Knowersville to a depth 
of 3,013 feet, and one on the Fineh farm, about 4~ miles west of Know
ersville, to a depth of 2,200 feet. The Cairo well is situated at the 
foot of Black Head mountaiu, 610 feet above tlle village of Cairo and 
!)56 feet aiJoye tide, the elevation of the cr<."st of Black Head mountain 
being 3,975 feet. This well was located uy oil men from Pennsylvania, 
under the belief that the same formations would be pas8ed through as 
in the Knowersville well. As a matter of fact, the Cairo well would 
have bad to be drilled to a depth of 5,300 feet before tlle drill could have 
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encountered the strata in which the Knowersville well was commenced. 
Relative to the existence of gas in this region Mr. Ash burner says: 

"Although gas in commercial quantities may be found in eastern New 
York, I have no hesitancy in asserting that it can not be found in the 
region between Kingston, Catskill village, and the Cairo well. The gas 
which came from the Knowersville well at the close of 1887 was ob· 
tained at a depth of 497 feet; the gas sand was only 6 inches thick. 
At the close of 1887 gas had been issuing from this well for about sixteen 
months without any perceptible diminution in either the confined press
ure of the gas ( 40 pounds per square inch) or in the amount of gas pro· 
duced. If in other wells the Knowersville well gas sand should be 
found of greater thickness than it is in the Knowersville well, it is quite 
probable that it may contain gas in commercial quantities. The Knox 
well, which was drilled in the Finch farm, 4-2- miles west of Knowers
ville, passed the geological horizon of the Knowersville gas sand at a 
depth of 1,050 feet, but no gas was found. Drilling was stopped in this 
well at a depth of 2,200 feet, or 1,200 feet above the top of the Trenton 
limestone." 

Relative to the probabilities of finding gas in this vicinity, Mr. Ash
burner reaches the following conclusions: 

"First. Although the geological structure of the rocks, from the Oat. 
skill sandstone down to the Trenton limestone, within certain districts 
in northwestern Greene county and parts of Albany county is such as 
to make it possible for them to contain gas, yet at the same time we 
have no positive facts upon which to base the opinion that gas exists in 
any of these strata in any quantity except in the Hudson Hiver shales, 
with the possibility of finding it in the top strata of the Trenton lime
stone. 

"Second. If the Knowersville-well gas should be found at any point 
other than in the Knowersville well, it will undoubtedly be foun<l in 
pools of small area as compared to the gas pools in the vicinity of Pitts
burgh. The pools will be scattered and the gas will undoubtedly be 
found in quantities much smaller and at pressures much less than in 
the Pittsburgh district. 

''Third. There is no geological or physical reason why gas may uot 
be found in the Trenton limestone within those areas, where t~e geolog
ical structure of the limestone does not preclude its existence. These 
areas within practical piping distance of Albany are confined principally 
to northern Albany and eastern Schenectady counties. 

''Fourth. Although it is impossible with our present knowledge to 
predict the existence or non-existence of gas in commercial quantities 
in the Hudson River shales and Trenton linwstone in this region, the 
geological facts would warrant the drilling of exploration wells, properly 
located, to settle the question. 

"Fifth. In order to test the existence or non- exi~tence of gas in the 
Hudson River shales and the Trenton limestone, wells should be drilled 

• 
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at such points in northern .Albany and Schenectady counties where the 
dip of the rocks is most favorable to its existence and where the possi
bly gas-bearing rock could be struck in wells from 1,000 to 1,500 feet 
deep. 

"Sixth. I have no hesitation in saying that the non-existence of gas iu 
the district can not be inferred without the drilling of further wells, 
first within the vicinity of the Knowersville well, and second at proper 
points to be determined upon for testing the Trenton limestone." 

As to the importance of the gas district of .Allegany county, the only 
one which has been drawn upon for commercial supplies of gas, Mr. 
Ash burner says: 

"The principal gas wells have been found along the fringe and a little 
beyond the boundary of the oil-producing territory. No geological 
report has ever been published on t.he oil and gas sands in this region, so 
that a few facts from many which I have in my possession, and which 
I have gathered at different times during the past twelve years, will, no 
doubt, prove of special value in this connection. Before giving these 
facts I desire to state briefly some of my conclusions, which the facts 
later given will throw some light upon. I can not, however, within the 
brief space of this article, give all the facts which may be necessary to 
prove all of my conclusions to the satisfaction of the reader. 

" First. The geological horizon of the .Allegany oil and gas sand, or 
what is commonly and locally known as the Rich burgh sand, is, without 
doubt, the same as that of the main producing oil and gas sand of the 
Bradford region, meaning the principal oil and gas producing Bradford 
sand referred to in my report on the Bradford oil region, published in 
1880. This sand, at the city of Bradford, lies 1,030 feet below water 
level. 

"Second. The oil sand struck in the old Waugh and Porter well, on lot 
34, Boliver township, at a depth of 1,330 feet, and commonly called the 
Waugh-Porter sand, is undoubtedly the same as the Bradford sand, 
and in consequence the same as the Richburgh sand. This sand was 
struck in the old Cranston well No. 1, lot 29, Genesee township, at a 
depth of 1,704 feet, and in the Cranston well No.2, on the same lot, at 
a depth of 1, 709 feet. This sand is without doubt the same also as the 
sand which proved so productive in the old Davis wells on lot 31, Gene-

, see township, in the old Davis and Haldeman wells, lot 24, Genesee 
township, aud lot 17, Clarksville township, and also in the Armour and 
White wells on lot 24, Genesee township. The depth of the sand in 
these wells below the bottom of the Genesee conglomerate, which is 
identical with the Olean conglomerate, is practically the same as the 
depth of the Bradford saud at Bradford, below the bottom of the Olean 
conglomerate. It is certain that the producing sand in the wells just 
referred to is the same productive oil and gas sand in the vicinity of 
Richburg·h, Boliver, aud Allentown; in other words. the Bradford, the 
Upper Waugh-Porter, and the Richburgh sands are geologically the 
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same, although they differ much in their physi<.al characteristics. This 
conclusion has been questioned by a number of operators in the Alle
gany district, also by several professional geologists. It lias been ques
tioned by the operators because the strata above the main producing 
sand in the different localities are quite different. The sandy measures 
in the 1,000 or 1,500 feet immediately oYerlyiug the oil-sand of Brad
ford are poor guides in looking for the oil and gas sauds in new or wild
cat territory around either the Allegany or Bradford oil and gas dis
tricts. They lead to confusion, error, and disappointment. It is true 
tllat in a limited territory within the Bradford district there are distinct 
sand beds 300 and 600 feet, -respectively, above the Bradford oil and gas 
sand, but I am quite confident that it is impossible to determine the 
position of the main producing oil and gas sand by the location of these 
upper sands." 

Most of t:He gas wells operated in the Allegany district are at pres
ent controlled and operated by the Empire Fuel Gas Company, limited, 
of Wellsville. In the spring of 1887 this_ company had about 2,000 in
dividual consumers along its various pipe lines, wltich measured in the 
aggregate about 125 miles, the pipes ranging from 8 inches to 2 inches 
in diameter. At the same time this company owned 102 wells, 73 of 
which produced oil, 4 oil and gas combined, and 25 gas alone. 

Pt·ices chat·ged consumm·s by the Ent1Ji1'e Gas Fuel Company, limited. 

Cook stoves ................................ per month.. &P3. 50 
Heating stoves, according to the size of the room, ranging 

from .•••.........................•.•...... per month .. $3. 00 to G. 00 
Lights in dwellings ..............•.............. do...... . 25 
Lights in stores ................ . .....•.......... do...... • 30 
Boilers, from ........ .. ..... .. ...............•. per day.. 1. 25 to 1. 50 
Furnaces, from ............................. per month.. 6. 00 to 9. 00 

Although the characteristics of the Allegany gas wells are different 
in many respects from the gas wells in northern Pennsylvania, yet, in 
the main, the history of these wells will no doubt be found to be much 
the same as the history of the gas wells in northern Pennsylvania, par
ticularly those in northern McKean county. Relative to explorations 
in sections of this State, Mr. Ash burner makes the following statement: 

•'A well was drilled to a depth of 1,400 feet in Neversink valley, near 
the border of Orange and Sullivan counties, which cost about $15,000; 
no indications of gas were met with, and the wen was abandoned. A 
well was drilled in the town of Barker, in Chenango Yalley, to a dept.h 
of 2,175 feet, at a cost of about $10,000; indications are said to have 
been found in thiR well of the existence of salt, oil, and gas. A well 
was drilled near Morrisville, in Madison county, to a depth of 2,000 
feet; a stream of gas is reporterl to have issued at one time from this 
well which, being lighted, produced a flame 75 feet high. A well is be
ing drilled near Norwich, Chenango county, which is about 900 feefG 
deep. It is reported that 'the indications are promising.' What prom· 
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ising indications might be gathered from the drilling of this well it is 
impossible for a geologist familiar with the region and with the geol· 
ogy of natural gas to imagine. Another well is about to be drilled in 
Broome county, near the borders of Chenango, to a depth of 2,000 feet." 

Ohio.-The statement relat.ive to natural gas in Ollio is based upon 
the reports of Prof. Edward Orton. His resume of natural gas in Ohio, 
published in the Natural Gas Supplement of the American llfanufacturer 
can hardly be improved upon, and is therefore reproduced: 

"The year 1887has done something for the discovery, and much more 
for the utilization, of natural gas iu Ohio. The fields previously known 
have been extended and to some extent defined, and several new fields 
have been brought to light, one of them of great importance. In south
ern Ohio, at a single point, a gas horizon, not before found productive 
in that portion of the State, has been discovered. In northern Ohio, on 
the lake shore, a slowly increasing use of the shale gas, so easily avail
able, is reported. 

''Throughout the State at large a vast amount of exploration has 
gone forward, and, except in a few favored localities, there are no returns 
whatever in money value for the large outlays that have been made in· 
the search. Drilling has been especially active in the southwestern 
corner of the State. In all the county towns of this region, and in many 
villages besides, one or more deep wells have been sunk. At a few 
points small supplies of gas have been obtained from the Utica shale, 
but so far as known no value has been found in the Trenton limestone 
in any of the wells that have been drilled here. 

" Geological horizons.-The several strata from which gas is now ob-
tained in Ohio are the following, named in descending order : 

"1. The Berea grit. 
"2. The Ohio shales. 
"3. The {)linton limestone. 
"4. The Utica shale. 
"5. The Trenton limestone. 
"Each of these sources of gas will be briefly described, as it is at 

present developed in the State. 
'' 1. The Berea grit.-This famous stratum has been tested by the drill 

at many points in eastern Ohio during 1887, bnt no great additions to 
its production are reported. The search has been especially persistent 
in Muskingnm, Guernsey, Belmont, Harrison, and Jefferson counties. 
Considerable encouragement has been found in the behavior of several 
of the wells drilled in the two counties at the head of this list, but no 
facts are yet made public that warrant us in believing that any large 
reservoirs have been tapped. The search for gas in this region is 
much more intelligent than ever before. All of the geological elements 
involved are carefully studied and account is made of those promising 
help. It is rather humiliating to confess that though more intelligent. 
the search is scarcely more successful than it bas hitherto been~ In 
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Washington county high-pressure gas from this stratum is believed to 
be available, but there are no towns near enough to the possible fields 
or rich enough to develop and utilize their stocks. In the Macks burgh 
field the gas is disappearing with the oil. 

"The N e:ff' wells still remain the largest sources of Berea grit gas in 
Ohio. Four of them are found in a little cluster, picturesquely situated 
at the junction of the Kokosing and Mohican rivers, in the northwest 
corner of Coshocton county. Two of the wells were drilled in 1865 and 
two within the last ten years. Their total production at the present 
time is about 400,000 cubic feet of gas per day, at a temperature of 600 F. 
I tis used in the manufacture of lampblack, an important interest, which 
was originated here. The wells require frequent attention in the way 
of the removal of the salt water that follows the gas, the pump being 
employed at intervals of three or four days. The gas shows remarkable 
persistency, as the dates above named will indicate, but these wells fur
nish no ground for believing that high-pressure gas in large volume will 
continue to flow indefinitely. The little wells of East Liverpool are still 
maintained for the lighting of the town and for the supply of a few 
stoves, but they are declining. It is scarcely possible that the best gas 
production of the Berea grit in eastern Ohio has yet been reached. 
Nothing in the way of gas that is comparable with the oil of the Macks
burgh field has been thus far attained. It is to be regretted that so much 
money must be lost in making this exploration, but the prize is so· great 
that the work will still go forward. 

"2. The Ohio shales.-These wide-spread sources of 'surface indica
tions' and low-pressure gas are gradually coming to be counted for 
what they really are, viz., valuable repositories of easily-obtained and 
fairly-durable home supplies of the best of fuel. It is not in them to 
yield the high-pressure gas of the reservoir rocks. When this fact is 
fully understood and accepted the shale will be studied and worked 
for itself alone. It seldom covers anything better than the shale itself 
in the way of a supply of natural gas. 

"3. The Clinton limestone.-The Clinton limestone, in its outcrops in 
south western Ohio, is a bituminous rock on a small scale. Attention 
was called to this fact twenty years ago in the geological reports of 
this district, but the idea that it might become, under proper cover, a 
reservoir of oil or gas in paying quantities seems never to have been 
entertained by anyone. The first display of this new function. was 
made at Fremont, in northern Ohio. The shallow gas wells of this 
town all derive their supply unmistakably from the Clinton limestone. 
None of them exceed 20,000 feet per day in production, and, therefore, 
the new horizon has created no great excitement in that section of the 
State. In Wood county a single well has shown the Clinton limestone 
to be an oil rock as well as a gas rock, the production reaching 30 bar
rels per day for several weeks; but here again, from the fact that. this 
well was the only one out Qf ~everal hqndred that foqnd any such sup-
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ply, the discovery has not seemed important. The recent experience 
of Lancaster, however, has given a new value to the formation. Two 
years ago a company was organized here to drill to the Trenton lime· 
stone. They have not yet struck the Trenton limestoue, but they have 
struck what is better, viz., high-pressure gas in the Clinton limestone, 
1,000 feet or more above the level of the Trenton. In so doing they 
have added another source of high-pressure gas to the Ohio scale. The 
discovery is discounted, however, in advance, for a large part of south· 
ern Ohio, from the fact that the Clinton limestone has been passed 
already in very many wells without a hint of gas or oil in noteworthy 
quantity. The first well at Lancaster yielded 73,000 feet of gas per day 
before it was shot. Its production was thought to be largely increased 
by the shot. Well No.2 ,yields about 800,000 feet of gas per day from 
a 5~-inch pipe, and well No. 3 about 900,000 cubic feet from a 4!-inch 
pipe. The gas is perfectly dry, and apparently freer from sulphur than 
Trenton limestone gas. Its closed pressure is doubtless high, on ac
count of the depth from which it comes. TP.e discovery is one of 
great value to Lancaster. The drilling of these Lancaster wells requires 
a large outlay. Salt water needs to be cased off at about 1,900 feet in 
the Niagara shale or the upper beds of the Clinton. Well No.2 is cased 
with 5g-inch pipe to a depth of 1,900 feet. This is the largest line of 
regular casing known in the State. The gas horizon is a little less 
tban 2,000 feet deep; it is a highly crystalline limestone, jncluded 
between two beds of red rock, the upper one being a deposit of the 
famous fossil ore of the Clinton formation. Small flows of Clinton gas 
appear to have been struck at a depth of about 2,000 feet, and at Cleve
land, in the Deep Rolling well, at 3,150 feet. The Lancaster discovery 
will doubtless lead to more drilling in the country around the town, but 
a considerable number of the nearest towns have tested the new horizon 
alrea<ly, as has been previously stated. 

''4. The Utica shale.-It is from this formation that numerous small but 
still valuable flows of gas have been derived in deep wells throughout 
south western and central Ohio during the last few months. In this 
group of wells the maximum production thus far obtained by any single 
well does not much exceed 100,000 cubic feet per day. The closed press
ure has been found to be less than 100 pounds in all cases noted. The 
gas of Miamisburgh, Middletown, Hamilton, Camden, Felicity, Hunts· 
ville, and numerous other towns is derived from the Utica shale. A.s to 
the persistency of the supply, there are not facts enough to furnish good 
ground of judgment at present, but the appearances do not, as a rule, 
betoken a long life to the wells. This horizon appears to be the only one 
available to southwestern Ohio for natural gas. It is not of a sort to 
arouse a great deal of enthusiasm. At best it is a domestic supply and 
not adapted to manufacturers' uses. 

"5. The Trenton limestone.-In this closing section we come to what 
is, in reality, the only important source of natural gas in Ohio at the 
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present time. By whatever standards it is judged, the Trenton lime· 
stone is accrediting itself as one of tlle most remarkable repositories of 
gas and oil that has ever been disco,ered. It is furnislling in Ohio 
and Indiana the largest continuous gas fields of the country. Unlike 
the PennsyhTania fields, tllese western competitors are not confined to 
anticlinals or arches, but tlley stretch out like coal fields. Four coun
ties embrace the large production of Ohio at the present time, viz., 
Hancock, vVood, Auglaize, and Mercer. The two latter were added 
to the list in 1887. The St. Mary's field, under which both of these 
can be included, constitutes a \ery large and promising territory. Its 
wells have not yet reached the proportions of the best wells of Find
lay, it is true, nor is the rock pressure of the gas as great, but they 
range in production from one to five million cubic feet per day, and their 
pi'essure is ample to force the gas to Lima, Greenville, Sidney, Piqua, 
and other thriving towns of this part of the State, which have either 
jntroduced it already or are now making arrangements to do so. It is 
obvious that the developments going forward here are of very great 
present and prOSI)ective importance. 

"The Findlay field still continues to be a main center of interest. 
As this town led in the discovery of the gas, so it has kept at the front 
in its utilization. It has made a wonderful growth during the present 
year. Large amounts of capital have been brought in from abroad, and 
a score _or more of substantial manufacturing enterprises have been 
established here. The supply of gas from its wells is ample for all pres. 
ent uses, and the rock pressure when last tested was maintained at the 
figures that have prevailed for the past two years, viz., 375 to 400 pounds 
per square inch. That the gas is in reality a stored product, however, 
begins to be apparent to all good observers of the field, and the town 
is at last entering on a line of action that should have been adopted 
from the first. Economy in the use of the gas is beginning to be in
sisted upon, and the vandal-like waste of the choicest fuel of the world is 
no longer to be tolerated. It is not to the credit of the intelligence of the 
towns of Ohio and Indiana--:-fortunate enough to secure the new fuel
that, when found, they have wasted it in such barbaric fashion. The 
Karg well alone (the largest well of Findlay) is responsible for a total 
loss of at least 1,500,000,000 cubic feet of the gas of the fi€ld. This 
volume would meet all the legitimate requirements of Findlay for do
mestic, manufacturing, and municipal purposes for several years. The 
amount of gas wasted in the new fields in vain display during the last 
year is mournful to contemplate. l\luch of this waste has been de
manded by speculators who were engaged in working up 'booms' for 
the several towns. In a number of these towns 500,000 to 1,000,000 
feet have been misused in this way every day for months together. Now 
that Findlay is entering upon a measure of economy in the use of the 
gas, the cry is raised that the supply is running low. I do not know of 
any facts that bear out this claim, but I am sure that if the town had 



adopted two years ago some similar measure, it would have been of im
mense advantage to it either in the near or more distant future. Having 
neglected this obvious duty so long, no better time for reformation can 
be found than t.he present. The Findlay :field proper has been extended 
3~ miles to the southeast of the town by bringing in a very important 
well, viz., the Ballard well. To the eastward, also, in Marion township, 
prolific territory has been developed. From this subdivision of the 
field, gas is now being transported by a pipe line to Tiffin. The largest 
development of the year, however, has been carried forward in Blootu 
township, Wood county, and in contiguous territory, for the supply of 
the two pipe lines that lead to Toledo, and the lines that sup ly Fos 
toria and Fremont. Many valuable wells have been drilled here, and 
this section of the general field is second to none in importance. The 
gas is, for the most part, used by the pipe-line companies with dne care 
and economy. The village corporation of Fostoria, however, which has 
drilled wells and laid a pipe line of its own, is still 'making night hid
epus 7 with the baleful glare of a line of stand. pipes encircling the town. 
It must be added that the town is making excellent use of its newly 
acquired advantages in the establishment of important manufactories. 
Bowling (j-reen is adding to its gas supply by bringing in much stronger 
wells, two or three miles to the southward. Several of the wells ap
proach a production of 1,000,000 feet of gas per day, and some of them 
may exceed this figure. The town has been fortunate in securing sev
eral valuable manufacturing plants. In fact, it is making as substan
tial progress and reaping as substantial benefits as any town of the new 
gas fields, Findlay alone excepted. The wells of Carey have proved 
virtual or total failures, but drilling done several miles to the west of 
the town, during tlle year, has been more fortunate, affording a ftlll sup
ply for all present demands. The wells of Oak Harbor continue to sup
ply the town. A llalf dozen or more have now been drilled and some 
failures have occurred, but the supply has been thus far equal to the 
demand. 

"Two towns, that lie well outside of the li'1ndlay field and the Findlay 
conditions, remain to be mentioned, Yiz., Bryan and Tiffin. In both of 
these locations tlle Trenton limestone lies far below the dead-line of the 
main field, but minor relief appears to come into effect to save them 
from entire failure. Bryan has now drilled four wells, at an expense 
of more than $25,000. For this outlay there is at the present time to 
be entered on the credit side 225,000 cubic feet of gas per day, derived 
from two wells, both of which ha\e been torpedoed, and. the best of 
which is apparently falling off in production quite rapidly. If the search 
is continued, it is quite possible that high-pressure gas will be strllck 
at last in quantity sufficient for the use of the town. The areas of re
lief are, however, likely to be small, and the duration of the supply will 
be correspondingly reduced-. Tiffin has kept up a persistent search for 
oil or gas, and at last is rewarded by a well of unusual capacity for one 
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outside of the belt of main production. Its last well is estimated by a 
competent judge to be 1,250,000 cubic feet per day. The estimate is 
probably based on measurements. The gas of Tiffin comes from a depth 
of 1,500 feet, and has therefore a high, closed pressure. The first real 
success in this field was attained by J\!Iessrs. Loomis & Nyman, in a well 
drilled at their machine works in the summer of 1887. The volume of 
gas was small, being about GO,OOO feet per day, but its closed or rock 
pressure was at least 50 per cent. greater than that of the Findlay wells. 
A gauge graquated to 600 pounds showed this entire amount of press
ure when the well was shut in, and the index still traveled on, reach· 
ing, finally, a point that was counted at least 650 pounds. 

"The most important addition of the year, to our knowledge, of the 
Trenton limestone as a source of gas remains to be briefly stated. It is 
this: The rock is largely productive only when its upper portions have 
been replaced by dolomite or magnesian limestone. This change has 
taken place in the Ohio and Indiana gas fields, and also to the north 
and northwest of these regions. In southern Ohio, however, there is 
not a trace of this replacement, and consequently the Trenton limestone 

· within this region is in no sense a reservoir of oil or gas. The constant 
failures of the attemps to find gas or oil in the new horizon in this, and 
in many other directions, are sufficiently explained by the facts here 
referred to. 

"From Quebec to the Rocky mountains the drill has been set in opera· 
tion in order to reach the new gas rock of Ohio. The formation is. 
is easily enough reached in a thousand instances, but it proves disap
pointing when it is reached. This disappointment will be found to de
pend upon the chemical composition of the rock. The normal composi
tion of the limestone, the composition which prevails through nine
tenths, or perhaps ninety-nine hundredths, of its extent, forbids its 
being a gas rock or oil rock in any important sense. It is, therefore, by 
no means enough that the geological formations of any district are the 
same in the scale as those of the Findlay field to insure an oil field or 
a gas field therein. It must also be added that the upper beds of the 
Trenton limestone in the new district shall have suffered the dolomitic 
replacement that has taken place in the Findlay gas rock. Nor is this 
condition enough. The limestone must not only be porous, but it must 
be disposed in the right relations to surrounding portions of the stratum 
to enable it to accumulate gas or oil. In· other words, the porous rock 
must have a due relief. On this condition, nature inexorably insists. 
The porous rock will be filled when found, but ninety-nine times in a 
hundred it will be filled with salt water. It is only in the fortunate 
exceptions that porosity and structure combine to make the Trenton 
limestone a source of Findlay gas or Lima oil." 

West Virginia.-But little can be added to what has already been said 
in previous volumes of :Mineral Resources as to the occurrence of nat
ural gas in West Virginia. It still remains true that the chief sources 
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of supply of the gas used in this State are from the Washington (Penn
sylvania) field. Towards the close of the year some explorations were 
made in various parts of the State, but without very important results. 

In the ;neighborhood of Charleston a well was drilled which, it was 
claimed, produced more than 1,000,000 cubic feet per day. 

Indiana.-So rapid has been the succession of events in connection 
with the development of natural gas, that Indiana, which did not assume 
any importance as a producer of natural gas until near the close of 
1886, became, in 1887, one of the three chief districts of the United 
States; the other two being the Findlay (Ohio) and the Pittsburgh 
{Pennsylvania) districts. The first well put down in Indiana for natural 
gas was drilled in 1885, without any result. It was not until October, 
18S6, that the large vein at Kokomo was struck at a depth of 908 feet. 

In the report on natural gas in Mineral Resources for 1886, some 
attention was paid to the Indiana gas field. Since the publication of 
that volume, however, a great deal of new light ha8 been thrown upon 
the geological conditions under which the gas is stored in that State. 
Dr. A. J. Phinney, of Muncie, Indiana, to whom more than any one else 
we are indebted for a knowledge of these conditions, takes the position 
that the so-called'' vVabash arch," which is supposed to exist in Indiana, 
is purely hypothetical, and that the Cincinnati arch extends into this 
State and furnishes the reservoir for most, if not all, of the gas found 
in commercial quantities in Indiana. Dr. Phinney expresses the belief 
that the Cincinnati arch was formed beneath the ocean, and only lifted 
above it at the close of the Paleozoic age. This Cincinnati anticlinal 
nowhere presents the topographical features of a mountain range, but 
consists rather of a broad tract from 50 to 125 miles wide, from which 
the Upper Silurian and succeeding formations dip rapidly away to the 
east and southeast on the one side and to the west and northwest on 
the other. South of Nashville the Trenton limestone, in which is stored 
the gas found in Indiana, is the surface rock over a large area. 

This Cincinnati arch extends from the south line of Tennessee through 
Nashville and Cincinnati to Lake Erie, between Toledo and Sandusky. 
The main body of the arch, however, after entering Ohio near ,Point 
Pleasant, turns gradually to the northeast. Entering Indiana south of 
Union City, Randolph county, it extends nearly to the north line of the 
State, though it is broader and relatively lower north of the Wabash 
river. The crown of the arch at this point will probably be found near 
Wabash, or between Wabash and Peru. West of Union City the crown 
of the arch probably lies near Muncie. A sharp ridge or fold arises in 
1\iercer county, Ohio, and extends northeasterly in the general line of 
the arch from Tennessee to Lake Erie. This is named the Lima axis by 
Professor Orton, though better known as the Findlay arch. In the 
study of the portion of the arch north of the Ohio river, after it divides 
or forks, we must consider the portion in Indiana as broader and higher 
and the Ohio fold sharper aud more depressed. In order to give a better 



486 MINERAL RESOURCES. 

understanaing of the Cincinnati arch we give the following table of 
altitudes of the upper surface of the Trenton limestone, as compared 
with sea level. Beginning at Crestliue, Ohio, the following towns, 
near by, on straight line, found the upper surface of the Trenton forma
tion as follows: 

Depth below sea-level of the Trenton limestone at certain points in Ohio and Indiana. 

Feet. Feet. 

Crestline, Ohio................... 1, 650 Decatur, Indiana.................. 460 
Bucyrus, Ohio.................... 1, 235 Huntington, Indiana.............. 270 
Upper Sandusky, Ohio ......... .. 492 Wabash, Indiana.................. 193 
Beaver Dam, Ohio................ 445 Peru, Indiana..................... 215 
Delphos, Ohio . . . . . . . . . . . . ... . . . . 447 Logansport, Indiana . . . . . . . . .•.• .. 314 
Van Wert, Ohio.................. 434 Monticello, Indiana............... 378 

The character of the Lima axis is better shown in the section from 
Tiffin, Ohio, to Fort Wayne, Indiana: 

Tiffin, Ohio ...................... . 
Findlay (.Jones's well), Ohio ..... . 
Leipsig, Ohio ........•............ 

. 
Feet. Feet. IJ 

746 Paulding, Indiana................. 875 
328 Fort Wayne, Indiana.............. 686 
746 

The upper surface of the Trenton limestone is undulated over all por
tions of the arch. It is to this high tract, the Cincinnati arch, called 
Trenton limestone, that we are indebted for the large accumulation of 
gas in Indiana. Without this large reservoir the gas would have been 
scattered over a large territory, fol1owing the crests of every wave in 
the Trenton, but not in ~ufficient quantities anywhere to warrant the 
expense of drilling. 

Relative to the relation between the upper &~urface of the Trenton and 
the sea level Dr. Phinney says: 

"It is a significant fact that so far not a single gas well of value has 
been found in the Trenton limestone where its upper surface is below 
the 100-foot sea level. This 100-foot dead line then marks the approxi
mate limit of the gas area. Outside of this area, wherever the Trenton 
is porous, it is full of salt water. South of Greenfield, however, the 
Trenton is usually very close, so that salt water is not found, as a rule, 
until the Trenton has been penetrated 100 or more feet. Over the 
higher portions of the areas the rock does not seem to be porous except 
iu spots or narrow strips, so that the limit of the producth·e gas area 
in this section is very indefinite. At Kentland the Lower Silurian rocks 
are exposed over a small area, and the Trenton will probably show some 
disturbance here. This seems to be the eastern terminus of the La Salle 
axis of Illinois. In the above the sea-level line is taken as the datum 
line simply for convenience, and not because the salt water comes from 
the sea, as this is probably not the case. As the slopes of the Cincin-
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nati arch are gradual and not broken, so far as now known, it is evident 
that whatever gas may have accumulated in the Trenton outside of the 
present gas area has had free means of escape into the higher portion 
of the arch. The depth at which the Trenton is found below sea Jevel 
has nothing to do with the accumulation of gas, provided there are 
arches or ridges of sufficient capacity to act as reservoirs, but so far as 
now known the Cincinnati arch is the only large reservoir, and its rela
tions with the other portions of the Trenton are such that the gas would, 
in obedience to its own laws, rise into the higher portion of the arch. 
The horizon of the salt water in the Trenton must vary as the Trenton 
is elevate<l or depressed, for the impervious cover presented by the Utica 
shale prevents its upward escape. . 

''Laterally, the Findlay arch or Lima axis on the east prevents its 
lateral flow in that direction, and as the arch is depressed so we find 
the salt-water horizon between 400 and 500 feet below sea level. The 
Indiana arch has a higher level, hence we find toe salt-water horizon 
at a higher level-about 100 feet below sea-Jevel. Between the outcrops. 
of the Trenton in Kentucky and Ohio on the south and northern Michi
gan and Canada on the north is a deep basin in the Trenton. This 
limestone is a reservoir of water, salt from the solution of saline mate
rial in the rock, that has a tendency to rise into all portions of the arch 
until an equilibrium is established. That an equilibrium is not estab
lished is evident from the height at which the salt water will rise in 
the wells outside of the gas area, as at Huntington, where it rose about 
50 feet, or about 680.feet above the 100-foot dead line. This shows that 
the salt water is under considerable pressure at this point-323 pounds 
to the square inch. With such a pressure it is no wonder that the gas. 
and oil are found in the higher portion of the arch. The salt water 
must crowd upon the gas until the resistance offered by the compressed 
gas h; equal to the pressure of the salt water. If this be true, then it 
is not difficult to see the influence that the quantity of gas in the reser
voir has played in determining the horizon of the salt water. lt must 
also follow that as the reservoir becomes exhausted the salt-water hori
zon will rise. With the gas under such an enormous pressure the bulk. 
must be very much reduced~ untill,OOO cubic feet would not occupy the 
space of over 40 cubic feet. As the oil has lower specific gravity than 
water, so we must expect to find it above the water but below the gas, 
and so far all the oil has been found outside of the gas area. The sooner 
we understand the relation that the salt water, oil, and gas sustain to 
each other, the better we will be able to determine the probability of 
finding either at any locality. The Cincinnati arch is the reservoir for 
the gas. That the gas is found in this arch is no accident, IJnt there
~mlt of well-defined and fixed laws, that govern.not only the distribution 
of gas, but oil and salt water as well. Gas and oil will no doubt be 
found in many places outside of the productive area proper, but the 
flow will be small. In the above statements I have referred only to the 
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gas area in tile Trenton limestone. Tile otiler gas bearing rocks have 
so far proved of so little value and tile flow, wilere strong at first, so 
soon failing, that one is not justified in expecting a large and perma
nent supply from this source. 

"The gas-bearing portion of the Trenton limestone varies in thick
ness from 2 to 20 feet, and all the records so far show t4at it is simply 
porous rock. The thickness of the porous portion varies within short 
distances, so that one well may be quite small and a gusher be found 
less than one mile away." 

The natural-gas reservoir is believed to be one of the largest in the 
world, but the length of time the supply will last is entirely a matter 
of conjecture. The rock pressure of the gas varies from 320 to 340 
pounds per square inch, according to the depth at which the gas is. 
found and the distance from salt water. In the southeastern portion 
of the State, however, where the limestone is not porous, the pressure 
ranges from 18 to 50 pounds per square inch. ,The length of time 
required for wells to reach their maximum pressure varies with the vol
ume that will flow from the well in a given time; in other words, wells 
of a capacity of 500,000 cubic feet per day require about three minutes 
to reach their maximum pressure, while the "gushers" of ten millions 
and upwards require only a few seconds; small wells require hours, 
perhaps days. 

It is exceedingly difficult to get accurate statements of the produc· 
tion of certain Indiana gas wells. There is no doubt that the capacity 
of these wells has been very much overstatecl. Indeed, it is frankly 
acknowledged in many cases that such is the fact. The following state
ment is believed to be very nearly correct as to the wells named: 

Of the large gas wells, we have the Fairmount: open pressure, 3~ 
pounds, 5~-inch casing; capacity, 11,500,000 cubic feet per day. The 
McCullough well at .Anderson: open pressure, 21

6
6 pounds, 5~-inch cas

ing; capacity, 9, 795,000 cubic feet per day. Hartford City No.2: 2 
pounds open pressure, 5g-inch casing; capacity, 8,990,000. The follow
ing wells have a capacity exceeding 5,000,000 cubic feet per day: Nos. 
5 and 7, at Kokomo; No.5, at Marion; the Jonesborough well, No.2, at 
Fairmount; the vYainwright and Enterprise wells, at Noblesville; No.6, 
at .Anderson. The following have a daily capacity varying from 3,000,000 
to 5,000,000 cubic feet per day: Nos. 1, 3, and 5, at .Anderson; Nos. 1 
and 2, at Greenfield; the Wheeler well, at Noblesville; the Kimberlin 
well, the 1\fallory, and perhaps two or three others near Noblesville; 
Elwood No.3 (~), Summitville well; Greentown well (~); Selma well, 
and Dunkirk No. 1. 

The other large wells range from 1,000,000 to 3,000,000 cubic feet 
a day, while the smaller paying wells have a daily capacity of from 
150,000 to 1,000,000 cubic feet. 

The smaller wells range from 5,000 to 850,000 cubic feet per day. 
Wells of 5,000 and 10,000 cubic feet per day are not paying wells, and 
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are not considered in the following list of towns that have found gas in 
paying quantities 2 · 

Ltst·of towns in Incliana having paying gas wells. 

Towns. 

Portland .................•..... 
Dunkirk .••........•..........• 
RedKey .•••••..••••.•••••..•.. 
Can.den ....................... . 
Winchester ................... . 

~::~la~~~::::::::::::::::::::: 
Montpelier .................... . 
Muncie ...................... .. 
Eaton ......................... . 
Shideler ....................... . 
New Corner ................... . 
Aluany ....................... . 
Yorktown ..................... . 
Selma ......................... . 
Cowan ........................ . 
Spiceland ..........•........... 
Hagerstown ................... . 
Knightstown ................. --1 
Middletown ........... · ....... .. 
Morristown .................. . I 
Carthage ................. . . 
Lawrence burgh ............ ... 

1 

Aurora ..................... . 
Greenfield .................. . 
Noblesville and vicinity .. . .. 

&i~~~~i-~:::: : ::::::::::: : 0 : 0 : : 0 ; 

Wells. Towns. 

7 Sheridan ...................... .. 
2 Broad Riffle .................... . 
1 New Britton .................. .. 
1 I Fi:>ber Station and vicinity ..... . 
2 Windfall ....................... . 
1 Frankton ...................... . 
2 Elwood ......................... . 
2 Alexandria ..................... . 

i ~~~~~il1~1~~::::: :::::.::::::::::: 
1 Pendleton ...................... . 
1 Near Lawrence ................ . 
1 Swayzee ............ . ... .••... 
1 Greentown .................... .. 
1 Kokomo ........................ . 
J Xenia ........................ .. 
2 Amboy . . ................... .. 
2 Lefontaine ..................... . 
3 Marion ......................... . 
1 Jonesborough .................. . 
1 Summitville .................... . 
1 Fairmount ..................... . 
1 Upland ........................ .. 
1 Hartford City .................. . 
·a AnderRon ..................... .. 

16 New Marion County region ... .. 
1 Millersville ................... .. 
1 Greensburgh ................... . 

Wells. 

1 
1 
1 
4 
1 
1 
3 
1 
1 
1 
2 
1 
1 
1 
8 
1 
1 
1 
7 
1 
1 
2 
1 
3 
6 

8 or 9 
1 

3 or 4 

It is probable that a few wells in the vicmity of Noblesville and in 
.Marion county to the south have not been included in the above list. 
Oil has been found in small quantitjes at Francesville, Cicero, Peru, 
Montpelier, Winchester, Bryant, Brightwood, Greenfield, Royal Centre, 
and Warren." 

Kentucky.-From an admirable article by Prof. Moritz Fischer, of the 
Kentucky Geological Survey, published in the Natural Gas Supplement 
of the American Manufacturer, we condense the following statement 
relative to natural gas in Kentucky: 

The discoveries of the last two years in the western gas fields of 
northern Ohio and Indiana have caused great interest in Kentucky 
and a wide-spread search in this State for gas. Most of the wells sunk 
in the State this year hav-e proved unprofitable, yet they have contrib
uted facts which enable us to locate approximately the gas horizons of 
the State. 
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The elevation or depression of the base of the Trenton above or be~ 
low sea leYel is found in the following table: 

Distance of the base of the Trenton limestone above or below Sfa-let•el in Kentucky. 

Locality. 

Cincinnati ...................... . 
Lexington ...................... . 
High Bridge ................... . . 
Harrods burgh .................. _ 
Danville ....................... .. 
Louisville ....................... . 
La Grange ...................... . 
Bardstown . ..................... . 
Lebanon .................. .- ..... . 
]frankfort ..................... .. 
Maysville ....................... . 
Richmond ...................... . 

Feet. 

308+ 1 
715 + 1 

Remarks. 

765+ J Near arch of the Cincinnati anticlinal. 
692+ 
720 + 
581-) 
24- ~ Western !!lope of the Cincinnati anti-

1 ~~+ J . clinal. 

495 + West of arch of the Cincinnati anticlinal. 

2~~+ J [ East slope of the Cincinnati antidinal. 

The oil and gas bearing Trenton li~estone of northern Ohio and Indiana 
is covered by 350 feet of Utica shale, a formation entirely wanting 
in Kentucky. . 

The principal traits of the Trenton, Hudson river, Clinton, and Niag
ara are as follows: 

Trenton.-Limestones, highly crystalline, alternating with very thin, 
argillaceous shales. Some siliceous beds ; very fossiliferous. 

Hudson River.-Limestones, crystalline, bluish thin beds, alternat
ing with argillaceous shales. l\Iiddle part one mass of sandy shales. 
Upper and lower part alternations of limestones and .shales; very fos
siliferous. 

Olinton.-Shales, argillaceous, impregnated with various mineral salts· 
Formation unreliable; fossils rare. 
Niagara.-Limest~ne, crystalline, magnesian, light gray, bedded in 

thin layers; shales and clay beds; fossils rare. 
General characteristics.-Shallow water deposits; shales changing 

from calcareous to argillaceous, with true clay beds in Niagara. All 
groups are a constant alternation of thin shales and limestones, the lat
ter made up from comminuted fossil remains; occurrence of bituminous 
products; weak oil and gas flows iu Trenton and Hudson beds. The 
mode of deposition favors great accumulations of organic remains. 

A little heavy, dark oil, with weak brine, has been found at 70feetnear 
Lexington, Kentucky, in Trenton rock. Near North Middletown, Dour
bon county, Kentucky, a well in Lower Hudson, 98 feet deep, yields 
100 gallons of good In bricat.ing oil per week. The oil is black and has 
a gravity of 23~o B. The Lower Hudson, west and northwest of Cincin
nati, gives promise of a fair supply of low-pressure gas. A weak flow 

-is obtained in Lewisburgh, near Covington, and within the last. month 
productive wells haYe been found near Cincinnati, in Cheviot, at Law
renceburgh, and Aurora, Indiana. This horizon is likely to be found 
in the river counties west of Covington. and may prove quite remuner-

' 
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ative. Weak flows of gas have been obtained from wells sunk in the 
neighborhood of Louisville, on both sides of the Ohio river. Data ob
tainable are not sufficient to locate the horizon of productive formation. 
It would seem to lie in either Upper or Middle Hudson, at least for the 
Third Street well, Louisville, and the wells located at Old Deposit, near 
Louisville, one of the latter giving a flame of 20 feet high. The flow 
increased since gas was first struck, four weeks ago. Exploration of 
this territory, in such close proximity to a great market, should be vig
orously pushed. The Clinton and Niagara have been penetrated by a 
number of wells, and give no encouragement to the prospector. These 
wells being near the outcrop of the formations, their evidence is not 
conclusive. 

The Black shale is the most promising oil and gas horizon in the 
State, having an average of 10 per cent. of bitumen. This shows an 
enormous amount of hydrocarbons stored in it, and how productive a 
horizon of gas it may become. Three gas wells in the State derive 
their supply from it. The following data were kindly furnished by 
l\iaj. William T. Davis, of Louisville, Kentucky: 

Section of Moore1nan well, Brandenburgh, Meade county, Kentucky. 

Locality. Feet. Remarks. 

4g~5 { Gas and strong brine. Well sunk 1864. 
~ Flows with undiminished force. 

Saint Louis ..................... . 
Keokuk ....................... . 
Lick Shales_ ..•..•.•....•.•••... -

Section of Doe Run well, Rock Gas Company, nem· Brandenburgh, Meade county, Ken
tucky. 

Locality. Feet. Remarks. 

Keokuk ........................ . 
Lick Shales .................•.•.. 

475 l Gas and strong brine. Daily flow, 1,000,-
15 S 000 cubic feet. 

Section of Majo1· Daliis well, Tobacco Landing, Ha1'rison county, Indiana, five miles east of 
Brandenburgh, Kentucky. 

Locality. 

Keokuk ........................ . 
Lick Shales ..................... . 

:Feet. 

( 
375 I 25l 

Remarks. 

Gas and strong brine. Measured by 
Mr. Ash burner. Showing a daily flow 
of 805,000 cubic feet. Flow increased 
slightly since. 

These· are constant wells, and the :field deserves careful attention 
as the most promising source of a supply for Louisville. Adjacent to 
the Cumberland anticlinal much oil has been obtained from the black 
shale. Wells of 100 to 250feet depth have sometimes produced 300 bar-
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rels per day. Poor shipping facilities have prevented the development 
of this gas and oil territory. The Keokuk would seem to give no prom
ise of gas. The following tables show how misleading records may be 
if based on study of outcrops only: 

Well No. 1, Bowling Green: Warren county, Kentnoky. 

Locality. 

Saint Louis .•••••.••••..•••.•.... 
Keokuk .•••••.•.•.•..•• ." ....... . 

Do .•••••..•..••••• ..•.•.••.•. 

Feet. Remarks. 

200) Gas, oil. Weak flow of both. Well 
150( 1, 782 feet. Drilled 150 feet into Tren· 

50) ton. 

Well No. 2,jive mile8j1·o1n Bowling Green, Warren county, Kentucky. 

Locality. 

Saint Louis .•...............•.... 
Keokuk ..•.....••.•.••.......... 

Feet. Remarks. 

100( Gas flowing 600,000 cubic feet per day. 
150) Another well drilling. 

·Proofs of the existence of gas are not wanting in the Carboniferous 
strata. North of Manchester, Clay county, is the well-known' burning 
spring.' It bubbles up through a pool of water, and when lighted gives 
a flame 6 feet high. There are several of these springs near by. Some 
years ago a well on Jug Fork, Big Sandy river, gave the largest flow 
<>f gas ever found in the State. Eye-witnesses report a flame 60 feet 
high. A few miles from this well is another of equal capacity. The 
:Bow for either of them has been estimated at 10,000,000 cubic feet per 
day, and still continues with undiminished force. A. large area of east
€rn Kentucky will daubtless prove productive gas territory. It would 
be a waste to open these reservoirs at present. 

This examination of Kentucky geology attests the presence of low
pressure gas in certain formations. They are the same in the gas dis
tricts of Ohio, Indiana, and Kentucky, but they vary in physical and 
chemical characters, mode of deposition, and erosion. Any one of these 
factors often decides their economic value. 

Tennessee.-If natural gas is found in Tennessee it will be somewhere 
in that portion bounded by the edge of the Cumberland table-land on 
the east, and by the Tennessee river on the west, a space of some 200 
miles. The greater part of this a-rea is the civil division known as mid
dle Tennessee . . In this territory there are three sharply-defined topo
graphical divisions: 

First. The mountain table-land, known as the Cumberland, 2,000 
feet above tide, with a width from east to west of from 40 to 50 miles. 

Second. This is surrounded by a vast circular area of fiat highlands, 
named the Rim 

Third. A. unique depression known as the Central basin. 
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The rocks in this division, as given by Professor Safford, are as fol-
lows: · 

Cu berland table-land _ 5 1. Coal M~~sures, ?DO to 600 feet. (Locally 2,500 feet.) 
m · { 2. Carbomferous hmestone, 300 to 700 feet. 

( 3. Sub-Carboniferous, 300 to 600 feet. 

i 
Limestones. 

Highland Rim........... Calcareo.siliceous beds and shales. 
Heavy cherty layers. . 

4. Hamilton (Devonian) black shale, 10 to 50 feet. 

( 5. Corniferous limestone, 0 to 10 feet. 
Often wholly absent_ ... _ 

1
1 6. L?wer Helderberg, 0 to 100 feet. 

· 7. Nmgara, 0 to 200 feet. 
8. Clinton, 0 to 100 feet. 

B · 5 9. Hudson River, 500 feet. 
asm ·····- ----····· · ·-- ( 10. Trenton, 500 feet. 

The Coal Measures of Tennessee are badly denuded. They contain 
no Catskill, Chemung, or Portage to supply the gas sands, oil sands,. 
shale covers, etc. Nor is there any Ohio or Indiana Utica shale to serve 
as a cap for the rich store of material escaping from the Trenton lime
stone. The floor of the Central basin is made up of outcropping Hudson 
river and Trenton limestones, all of which contain phosphates. Refer
ring to the prospect of securing gas in this terdtory, Professor Safl'ord, 
in a contribution to the Natural Gas Supplement, No.2, of the Amer'i· 
can ]}Ianufacturer, says: "That they are charged with a measure of gas 
is proved by the fact that for the last sixty years and more wells bored 
in the limestones have yielded gas~ often in quantities to astonish and 
bewilder our Tennessee borers. The wells have been usually driven for 
water, sometimes for salt water. They do not always yield a noticeable 
volume of gas, though it is common for them to do so. The gas wells 
are not confined to any special part of the basin. One bored within the 
last t'Yo years, and within the limits of the city of Nashville, supplied a 
flow of gas which when ignited burned with a volume of flame 8 feet 
high. It continued to flow for six weeks, the volume, however, growing 
less and less·until it ceased to attract attention. Thi~ gas was for a 
time utilized in a house near by for lighting purposes. The well is only 
about 80 feet deep. It was started in the lower limestones of the Hud
son River series and terminated in the Trenton. Another well, 20 or 
22 miles southeast from Nashville, bored for water in 1858, and wholly 
within the Trenton, reached gas at a depth of ·less than 100 feet, which 
blew out strongly, burnt furiously, greatly alarming the owners, who 
fled and could not be induced to return for some time. About October 
1, 1887, another well, 12 miles northeast from Murfreesboro, also bored 
for water, and in the Trenton, at about 100 feet yielded a similar ex
hibition of gas. And still another on the eastern side of the basin, 
during the month just passed, at a depth of 52 feet, supplied a volume 
of gas which burned at the end of a 5-inch stovepipe with a flame three 
feet high, and so continued for severat days without diminution. These 
are but few examples of many that might be given. They illustrate the 
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general character of burning wells of the basin. The gas is of low press
ure, and is met with both in the Hudson River and Trenton rocks. I 
can but think that the gas of such wells, of some of them at least, if 
properly cared for, could in a small way be made useful for domestic pur
poses and for a considerable length of time. So far no high-pressure gas 
has been found. The deep wells sunk for the purpose have been failures. 
We have in Nashville at this time in process of boring (for water) a well 
which has reached a depth of 1,250 feet without any special show of gas, 
and this at no great distance from the first gas well spoken of, and within 
the city. B0th wells have their months in about the same geological 
horizon. The deep one may pass quite through our Trenton." 

In the "Rim," the Hudson and the underlying Trenton are found un
der the characteristic strata o.f this section, which is the sub-Uarbonif
erous. As a rule more or less gas has been met with in drilling oil wells, 
which are found in front of the Cumberland table land on the" Rim" 
area, but the amount is comparatively small. In several counties along 
the western base of the Cumberland table-land, as in White and War
ren counties, moderate quantities of gas have been encountered in wells 
drilled for salt or petroleum. 'Vest of Nashville some gas bas been 
found. Nearer Nashville, at the western edge of the Central basin, a 
well has been drilled, starting in the Niagara and descending into the 
Hudson and Trenton, in all a depth of 1,620 feet. At a depth of 250 feet 
in the Hudson gas was encountered which blazed up 4 or 5 feet when 
ignited. Below this no more gas was encountered. Two wells were 
bored in 1887, 6 and 8 miles, respectively, from Chattanooga, with no 
important results. A little gas was met with in one of them, which, when 
fired, blazed up for a few minutes. 

Relative to natural gas in Tennessee, Professor Safford reaches the 
following conclusions: :' (1) The gas so far obtained in Tennessee has 
no practical value, and (2) the gas and oil, such as we have, come from 
the Hudson River and Trenton limestones." 

.Alabama.-Though some explorations have been made for natural 
gas in Alabama, it is next to impossible to get definite information as 
to the exact facts shown by the drill. It is only known that gas has 
not yet been found in any considerable amoun•s, whatever the future 
may have in store. So far as has been learned the only gas yet struck 
in the State was at Hartsell's, Morgan county, a few miles north of 
Decatur. The boring is still in progress. At Pratt Mines boring is in 
progress, but as yet no gas bas been found, except a little about a year 
ago. At Gadsden it is reported that gas bas just been found, but the 
report is not confirmed. There are also rumors of discoveries in other 
localities, but the reticence of parties drilling prevents ascertaining the 
facts. 

Illinois.-In previous volumes of Mineral Resources we have referred 
at some length to the early explorations for gas in the State of Illinois, 
but little can be added to what has already been stated. At quite a 
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uumber of localities in the State gas has ah·eady been found. In 1871 
gas from a well 30 feet deep, sunk on the Champion farm, 4 miles west 
of Mattoon, was utilized; this gas has been flowing for nearly seventeen 
years. On the Dunlap farm, just south of Champaign and upon tl)e 
Somers and Meriotts farms, are three wells, respectively 65, 80, and 95 
feet deep, all of which ha,~e been used for household purposes from 
three to five years. The Cunningham well, 4 miles south of 1\Iattoon, 
has exceeded the Champion in its flow, but has only been opened about 
seven months. At Bloomington, :Minier, :McComb, Mendota, Buda, 
La Salle, 1\Iaroa, Carlinville, Litchfield, Decatur, Lamoille, Beardstown, 
Ed wins ville, and many other towns, there are evidences of drift de
posits. At Minier, in certain situations, it can be made to tlow and 
burn for weeks by simply boring a hole 10 feet deep with a post auger. 
A small amount of this drift gas has also been discovered in Chicago, 
in building the lake tunnel. Oil and gas have also been reported from 
the neighborhood of Kankakee. The wells are nearly all in the Glacial 
drift, which accounts for the small supply at all of tlte wells, and the 
short-lived supply at many. The Litchfield gas and oil, however, come 
from near the base of the Lower Coal :Measures. 

On the whole, therefore, it will be seen that at present there is no 
probabiUty of gas being found in commercial quantities in Illinois. 

Missouri.-Quite a number of gas wells were drilled in 1887 in various 
parts of the State of Missouri, but without finding gas in any consider
able quantities. About all that can be said relative to ·the explorations 
in this State is, that nothing absolute has been proved relative to the 
possibilities of finding gas, except that it has not yet been fqund in 
commercial quantities. The probabilities are that it will not be. The 
geological structure of the State is quite varied, the surface being chiefly 
underlaid by rocks of the Pal::eozoic, Huronian, and I..~atuentian systems. 

Quite a number of gas springs are known to exist in various parts of 
the State, especially in the vicinity of Saint Louts in the eastern part, 
and in the vicinity of Kansas City in the northwestern section. In 
Saint Louis, where these springs are known to exist, gas has been ob· 
tained in limited quantity in a number of wells, most of the gas coming 
from either the glacial or alluvial drift. "In no case," so Mr. Ash burner 
expresses the belief, ''has gas been obtained from solid and porous rock 
reservoirs such as those in which the commercial gas is found in Penn
sylvania, Ohio, and Indiana." 

The natural gas in the neighborhood of Saint Louis to which the 
most attention has been directed was that of the Cotton Compress Com
pany, which was found in 1875 at the bottom of a driven well some 27 
feet deep. The gas when first struck flamed to a height of 20 to 30 feet, 
but very soon diminished in quantity, so that it was only sufficient to 
illuminate the engine room. In many wells driven in Saint Louis to 
obtain water for the breweries, puffs of gas have been found at depths 
-varying from 200 to 1,500 feet. 
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The existence of gas springs in Kansas City has also been known for 
many years, and gas is frequently found in connection with the digging 
or driving of wells in this neignborhood. Quite a number of wells have 
been drilled in this neighborhood with the hope of obtaining a supply 
of gas. In a well drilled in the Excelsior brick yard, a flow of gas was 
obtained at a depth of 180 feet; in another well, on Seventeenth street, 
at a depth of 344 feet; in the Kellogg well, near the natatorium, at, the 
depth of 810 feet, and in other wells at depths from 250 to 800 feet, gas 
having been found at the latter depth in the Tustin well, which is the 
deepest drilled in Kansas City, it having been sunk to the depth of 
1,700 feet. On the whole, therefore, it will be seen that, while some gas 
has been obtained in Missouri, gas has not been found in commercial 
quantities. 

Kansas.-Some statements have already been given in previous re
ports on natural gas in Mineral Resources relative to explorations that 
have been made in Kansas. Many wells have been put down in this 
State. It is reported that up to near the close of l 887, 115 natural gas 
companies had been organized for the purpose of exploring for gas, 
chiefly in the vicinity of oil and gas springs. 

At Ellsworth, in the center of the State, gas was struck at the depth 
of \,190 feet, which appeared to increase in strength as the drill went 
deeper. Several wells have been drilled at Kansas City. Some of these 
had been producing for several years, and the gas from them had been 
utilized in a sm.all way at the brick works, flour mill, and a planing 
mill. Gas has also been found at lola, in Allen county, and was util
ized in. a hotel near by. The gas was found in the limestone at a depth 
of 628 feet. At Marion, in Allen county, gas was found at a depth of 
103 feet; at Independence, Montgomery county, in the black shale at 
a depth of 420 feet; at Liberty, in the same county, at the depth of 103 
feet; at Mound ville in La bette county, at a depth of 400 feet; at Girard, 
in Crawford county; at Mound City and La Cygne, in Linn county, and 
in many other parts of the Sta.te gas has been found in greater or less 
quantities. 

In the vicinity of Paola, in Miami county, gas has been known to ex
ist for many years, and has been developed chiefly in connection with 
drilling for oil. Mr. Robert Hay, in speaking of the developments at 
Paola, says : 

"In 1865 a Saint Louis company drilled two wells about 10 miles east 
of Paola. These wells are reported to have been drilled to a depth of 
700 feet, when the tools were lost. No gas was encountered. About the 
same time several wells were drilled in the vicinity of Osawatomie that 
produced nothing but salt water and a small quantity of oil. In 187 4 
a well was drilled to the depth of 300 feet along the Wea, 1 mile from 
Paola. In 1882 a well was drilled on the Westfall farm in the vicinity 
of the tar spring situated about 8 miles east of Paola. Nat ural gas was 
found in this well, and as a result the Kansas Oil and ~lining Com-
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pany was organized. The name of this company was subsequently 
changed to the Paola Gas Company. This company has bored anum. 
ber of wells in the vicinity of the town, and also on the Westfall farm. 
On this farm, well No. 1 struck the gas sand at a depth of 304 feet, and 
drilled into the sand 4 feet. This well was cased to a depth of 200 feet. 
The confined gas pressure of the well is reported to have been 66 pounds 
to the square inch. A bout 1,300 feet south of west of well No. 1, 
well No. 2 was drilled to a total depth of_ 442 feet. Gas sand was 
struck at a depth of 300 feet, and proved to be 35 feet thick ; in this 
well considerable water was found; the gas pressure is said to have 
been the same as that at well No. 1. Tue third gas well, or that 
which is locally known as well No. 4, was drilled at a distance of 
100 feet from well No. 2. Sand in this well was struck at a depth 
of 288 feet, and the pressure of the gas is reported to have been 55 
pounds to the Rquare inch. A well known as Boon's well, which is lo
cated nearer the town of Paola than the Westfall wells, gave a presf)ure 
of 40·pounds to the square inch. Another well at Beavertown, 5 miles 
east of l.,aola, is reported to have found gas at a depth of 76 feet. In 
addition to these wells, several other wells have been drilled in the 
vicinity of Paola, some of which have proved dry, and in others gas bas 
been obtained. The natural gas found in the vicinity of Paola is util
ized In the town both for beating and lighting purposes." 

At this place, Paola, a glass manufactory, with a capacity of twelve 
pots, was erected for the consumption of natural gas, a gas company 
having agreed to give them the gas from one entire field, containing a 
number of wells. The factory was started and an attempt made to man
ufacture glass, but sufficient beat could not be obtained, and they were 
compelled to cease operations, owing, as claimed by the glass people, 
to the amount of gas supplied being entirely inadequate. It is, how
ever: but fair to state that the gas company claimed that this difficulty 
arose. from a want of knowledge on the part of those in charge of the 
factory of the proper methods of combustion, a sufficient supply of air 
not having been admitted to the furnace. 

The most important developments in connection with the production 
of natural gas in Kansas have been in the vicinity of Fort Scott, Bour
bon county. Over thirty wells have been drilled in this town or its 
vicinity. The principal wells, and those which are at present supply. 
ing the town, are owned by the Fort Scott Economy Fuel Company. 
In we1l No.1 on the Stewart farm, in this town, which was drilled to a 
depth of 281 feet, gas was found at three different depths. First, in 
the s!1nd rock at a depth of 25 feet; second, in the sand rock struck at 
a depth of 192 feet 10 inches, this sand being 42~ feet thick; and, third, 
in conjunction with the Lewis coal bed at a depth of 277 feet 3 inches. 
The highest and lowest gas veins amounted to nothing, while the middle 
gas horizon is that from which the gas now being used i1 t Fort Scott is 
obtained. The gas sand is located in the Lower Coal ~e(1surefl~ 

~194 MIN-3~ 
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Relative to na.tural gas in Kansas, Mr. A.shburner says: 
"The facts given above relating to the occurrence of gas in the State 

of Kansas should not be taken as offering direct encouragement for 
the drilling of wells in search of gas in large commercial quantities, 
until additional facts shall haYe been gathered in the field, and care
fully systematized and studied by an expert geologist. The existence 
of gas or oil springs, or even of gas itself in a gas well in limited quan
tities, is not always a positive indication of the existence of either oil or 
gas in quantities sufficiently large to make it profitable to drill wells 
for their development." 

Arkansas.-Oil and gas have been found in small quantities in vari
ous places throughout the Mesozoic region of this State, but so little is 
known of the geology and so few wells have been drilled in an attempt 
to secure gas that no opinion can be expressed of the possibilities. A. 
deep well has been sunk at Fort Smith in search of natural gas, but so 
far without results. Natural gas has also been found in the Coal 
lv.feasures at Fayetteville, in Washington county. The discovery was 

. made in sinking a well for water. The amount of gas found was insig
nificant, and no attempt has been made to determine whether or not it 
exists in paying quantities. 

Colorado.-While there are evidences in many localities in Colorado 
.. that natural gas exists, the quantity heretofore found has been too 
small to be of value. In the widespread coal fields of the State there 
are various points at which a little gas naturally escapes, but so far 
no one bas had the courage to undertake borings with a view to find. 
ing large quantities. Some of these blow-holes exist in Coal basin on 
Rock creek, a branch of the Roaring Fork of Grand river, and in Pit
kin county. Mr. R. C. Hills, of the Colorarlo Fuel Company, has noted 
the occurrence of these natural outlets in a paper read before the Colo
rado Scientific Society in November, 1886. The gas was tested by him 
and found to be the ordinary type of natural gas. In August of 1886, 
while exploring the anthracite beds on Anthracite creek, near Irwin, 
and in Gunnison county, he struck quite a strong flow of gas with the 
diamond drill. The gas came from the heavy beds of sandstone of the 
Fox Hills group of the Colorado Cretaceous, and about 200 feet above 
the upper anthracite seam. The gas was not tested, but its inflamma
bility was the source of great annoyance at night, often enveloping the 
drill in a sheet of flame. After the drill-hole was.abandoned a barrel 
was inverted over the stand-pipe and a hole made in the bottom through 
which the gas might escape. A. flame about one foot in height was 
ste~dily prod11.ced. The well has not been examined this year to see if 
the gas continues to flow. This is the first case of a steady flow of gas 
being found in Colorado. 

The numerous oil wells sunk near Florence, in Fremont county, 
have also produced more or less gas, although not in quantity yet. In 
October the town of Florence was illuminated from a newly struck well, 
Qqt tlle supply of gas did not last long. Near Louisville, in Weld 
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county, during the summer of 1887, natural gas was found in drill
holes put down to explore for the northern Colorado coal seams. The 
discovery here has been the subject of investigation and much discus
sion, but the quantity found proved small and the supply inconstant. 
That there are other localities in Colorado where gas will be found can 
not be doubted, but the attempt has not yet been made. 

Denver is situated in the center of a synclinal fold and on the Ter
tiary beds, under which lie the northern Colorado coal seams, probably 
at a depth of about 1,600 to 1,800 feet. The western outcrop of the fold 
is the Great Hogback, the eastern summit being probably about 20 
miles east of Denver. If the theory that gas usually is found near 
or at the summit of anticlinal folds is tenable, then it would seem that 
the proper place to bore for gas would be at some point on the Kansas 
Pacific railway at that distance from Denver. The field is practically 
unexplored, and what it may produce as a result of boring can not be 
guessed at. It is not, however, in the least improbable · that Denver 
may some day be supplied with natural gas in economic quantities. 
That it will be found at some point in the State is not questioned. 

Oalifornia.~During the past year boring for natural gas has been 
carried on at several places in California. Though nearly all the par
ties operating have met with some encouragement, small flows of gas 
having been found, none have as yet been notably successful. In some 
cases enough gas has been obtained to illuminate a number of large 
buildings, and even to be used in a limited way as a fuel, but no great 
quantities have as yet been discovered. As is usually the case, gas 
has been found in some quantities in boring the petroleum wells in the 
oil region of this State, and indications of gas have also been found in 
a number of counties not incLuded in the petroleum districts proper. 
Some gas has been found in Nevada county, near Boca, and in Santa 
Cruz county, at Highland. In Sonoma county the current of natural 
gas was known as early as 1859, and at one or more wells the gas is 
collected and used for domestic purposes. In Contra Costa county nat
ural gas has been observed to bubble up in several mineral springs, and 
it is also said that it has been found in considerable quantity at Nicasio, 
]tfarin county. The gas found near Kelseyville, Lake county, hl}s been 
used to make steam, and gas has also been found in certain localities 
in Solano, Sacramento, Tehama, and Mendocino counties, but not, so 
far as has been learned, in any commercial quantities. In San Joaquin, 
in the vicinity of the city of Stockton, in Humboldt, and in Los Ange
l~s counties occurs the gas which has been used commercially. The 
gas found in Los Angeles and Humboldt counties has chiefly been 
found in the sinking of oil wells. The wells on Oil creek, in Humboldt 
county, sunk in 1866, have constantly given off gas since, and wells 
sunk in other parts of this county about the same date and since, have 
given continuous flows of gas in some quantity, but from none of the wells 
in Humboldt county has the flow been sufficient to supply more than 
two or three burner~ or to furnish a dwelling house with fuel and light. 
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In Los Angeles county a considerably greater quantity of gas bas 
been found than in Humboldt. At the Puente wells the gas issues from 
the wells under a very slight pressure; the quantity is small, and it is 
drawn directly from the wells to the furnace. As an experiment, the gas 
escaping from No.5. well was cased in tight, when the pressure increased 
to about 100 pounds per square inch. It is a remarkable fact, in connec
tion with the gas in these wells, that it continues to escape from the petro
leum for some time after tue latter is tanked, and it also appears that 
the gas thus evolved is capable under some circumstances of redeposit
ing a quantity of liquid petroleum. In Pico canon, in this same county, 
there are two wells, known as Pi co No. 12 and Pi co No. 13; the first of 
which pumps about 18 barrels a day, and the second some 40 barrels a 
day; these produce a larger quantity of gas than any other wells in this 
oil section. Only a portion of it is required to make steam for pump
ing these two wells, the balance being allowed to escape and burn in 
the air. 

By far the most important gas-producing district of California, how
ever, is in the neighborhood of Stockton, in San Joaquin county. In 
the vicinity of this city a large number of artesian wells have been 
bored; the first of these1 the celebrated Court House well, was bored 
during the years 1854 to 1858. The water coming from the bottom of 
the well (1,000 feet) brought up with it considerable gas. Quite anum
ber of wells have been bored in this neighborhood, nearly all of which 
produce gas to a greater or less extent. A well in Castoria township, 
bored in 1883 to a depth of 1,140 feet, discharges considerable gas, which 
is collected in a tank and used for lighting, heating, and cooking in 
the house of the proprieter. The supply of gas is very much more than 
sufficient for the purposes named. At the old water works enough gas 
is collected to cushion the pumps, and at the new water works all three 
wells carry gas. The gas from well No. 1 is passed over gasoline to en
rich it in carbon, and is used for lighting the engine room. Altogether 
eleven ordinary burners are in use, the gas being used directly as it 
comes from the well. The gas from wells No. 2 and No. 3 is not used. 
The McDougald well produces a large amount of gas. By actual 
measurement it registered between 7,000 and 8,000 cubic feet per 
twenty-four hours. About 14 miles west of Stockton a well was sunk 
to a depth of 1,435 feet in 1883, and quite a copious flow of gas struck. 

In December, 1883, the Standard Gas Light and Fuel Company was 
incorporated at Merced, with the object of developing natural gas in the 

• San Joaquin valley, and in the summer of the next year the California 
Well Company was organized at Stockton for a similar purpose. The 
Crown Mills well, an old artesian well, was bored out and sunk to a 
depth of 1,220 feet, when a large flow of gas was discovered, showing 
by careful measurements 18,000 cubic feet in twenty-four hours. A well 
bored by the California Well Company near Stockton gave a total of 
817000 to 82,000 cubic feet in twenty-four hours, 
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As to the possibility of natural gas being found in quantity sufficient 
to give this fuel any economic value in California, there are various 
opinions. Mr. William Irelan, jr., State mineralogist, speaking of this, 
says: 

"It is doubtful whether natural gas will be found in our petroleum 
sections of any great economic value, as the rocks in places turned· up, 
as they are, on edge and fractured, preclude the possibility of securing 
gas in quantities approaching anywhere near the amount found in the 
eastern States. The greater portion of the gas that may have existed 
in the underground reservoirs has long since escaped through the many 
natural outlets, or fissures, formed during the period when the rocks 
were turned up and faulted. In sections where the rocks lie in nearly 
a horizontal position and do not show signs of having been disturbed 
to any appreciable extent, there is a possibility of finding gas, but, un
fortunately, such conditions are very scarce in our petroleum sections. 
Therefore, under the existing geological conditions, it would seem to be 
folly to expect that prospecting for gas, along our petroleum belt, would 
pay interest on the waste of time and money. I tis already proved, along 
the oil belt, by the scarcity of flowing wells and the disturbed condition 
of the country rock, that natural gas, if existing at all, is not in suffi
cient quantity to warrant the expense of seeking it." 

Quebec.-Mr. J. Obalski, government mining engineer of the Province 
of Quebec, has made a very thorough study of the conditions under 
which natural gas has been found, both in the United States and in 
Canada. The following statement relative to natural gas in Quebec is 
condensed from his report : 

"Natural gas was discovered many years ago in the valley of the Saint 
Lawrence, between Quebec and Montreal, especially in the vicinity of 
Lewisville. The first attempt to procure gas for commercial usage was 
made in 1880. A well was sunk near Saint Maurice to a depth of 50 
feet, but no gas was found. The same year, however, the Rev. Mr. 
Laflamme read a paper on the subject of gas at Lewisville by the light 
of gas procured in the vicinity. In 1883 a strong flow of gas was ob
tained at a depth of some 70 feet, and in 1885 a company was organized 
and a well sunk to the depth of 1,115 feet on a property in the conces
sion of Beausejour. A fair quantity of gas was obtained from different 
depths, as will be seen in the following statement : 

Recot·d of a Quebec gas well. 

F 0 ~ 5 75 feet clay and sand, with some veins of inodorous gas 
rom to 75 .teet........ . l and wate~. . 

From 75 to 215 feet . . . . . . 140 feet sandstone, somewhat calcareous. 

{ 
425 feet red and brown schists, soft, with a·oundant eman-

From 215 to 640 feet..... . ations of gas with the odor of kerosene at 316, 370, 580, 
640 feet, the 580 feet vein being the most productive. 

From 640 to 820 feet . . . • _. { 18~2~ef!eif"pure limestone, oily beneath ; a vein of gas at 

From 820 to 1,115 feet.... 255 feet black schist; compact. 
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According to the latest information received, the gas is still flowing. 
Soon after these operations, during the session of the Quebec legislature 
in 1886, a Canadian company, known as the Combustible Gas Com
pany, with Mr. Oyrille Duquet, of Quebec, as president, secured from 
the Government the exclusive privilege of utilizing natural gas in the 
Province of Quebec. 

This company made a boring of 1,500 feet at Maisonneuve, near Mon
treal, and three others of 500 to 600 feet at Lewisville. These works 
yielded great abundance of gas, which was even used to heat the Water 
Company's steam-boiler for some time. Besides, not a month pas~es 
without a report being received of gas having been found in digging 
wells for water. 

An examination of the geological map of the province will show 
that the valley of the river Saint Lawrence, between Quebec and Mont
real, is formed of Trenton limestone, overlaid by Utica, Hudson River, 
and Medina scbists, the whole being covered by a layer of alluvium, 
averaging 50 to 80 feet thick. At several points on the north coast 
these formations appear at the surface, but they are more habitually 
covered with alluvium. We have but slight~ information as regards 
the south shore, where these formations may possibly be covered by 
other strata. At all events, in the region south of Three Rivers, red 
schists have been discovered, which apparently belong to the Medina 
formation. The Saint Gregoire borings were drilled through similar 
schists, and, so far, the Trenton limestone has not been reached. The 
formation indicated on the map as being that of the south shore is 
somewhat hypothetical, owing both to the want of borings and the 
thickness of the alluvial layer. It may, however, be stated that the 
formation between Quebec and Montreal, which lies visible for some 
miles on the north shore, and extends over 50 to 60 miles on the south, 
probably contains gas and petroleum. 

Mr. Ollalski sums up the possibilities as follows: 
"To sum up these conditions, we remark that those that are percepti

ble and can be ascertained without the performance of any work are 
deemed favorable (see conditions 1 and 3); the others have to be veri
fied by special operations, but· the knowledge we have gives hope that 
they will be realized. This, in addition to the discovery of gas in the 
superficial alluvium and in the solid rock, should be deemed sufficient 
to encourage explorations, and I am thoroughly convinced that rich 
gas and petroleum districts exist in the region just indicated." 



STRUCTURAL MATERIALS. 

BY WILLIAM C. DAY. 

THE BUILDING INDUSTRY IN GENERAL. (a) 

The year 1887 was on the whole a prosperous one for the building 
industry, although the last quarter showed a falling oft' in the amount 
of building done in a number of important cities. 

As compared with 1886, labor troubles exerted very much less detri
mental influence directly upon building, and indirectly upon the pro
duction of structural materials in 1887. 'l'he most important hindrance 
resulted from labor troubles in Chicago in the spring of 1887, causing a 
falling off in the amount of building done in that city, and consequently 
aft'ect.ing the local production of structural materials and the production 
of building stone in localities which supply that market. In consider
ing the state of the building industry in the the entire country, however, 
this drawback can not be regarded as of great weight. 

Considerable bas been done during the year in the way of discoveries 
of new sources of supply and of new developments and additions to 
capacity of plants for the quarrying of natural material and for manu
facturing it. 

The following table has been constructed on the basis of statistics 
furnished by the· building inspectors and commissioners of the various 
cities considered. The figures represent in general the number of per
mits issued during the year and the estimated values of the buildings 
for which permits were given. Although the buildings for which per
mits are issued may not all be completed during the same year, still this 
fact does not diminish the value of the figures as showing the compara
tive condition of the industry in different years: 

a In the preparation of this report valuable aid bas been rendered by the following 
gentlemen, to whom especial acknowledgments are hereby tendered: To Mr. Robert 
H. Dalby, of Slatington, Pennsylvania, for general statistics in regard to slate from 
the Slatington region, Pennsylvania; to Mr. U. Cummings, general superintendent 
of the Standard Cement Company, of New Haven, Connecticut, formerly of Buffalo, 
New York, for statistics in regard to the production of natural-rock cement in the 
United States; to the New York Real Estate Record and Guide, for statistics of struct
ural materials in New York City. 
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Nurnber and valtte of the buildings jo1· which perrnits were is8ued in thirty-one cities d·wring 
the yea1·s 1884, 1885, 1886, and 1887. 

1884. 1885. 1886. 1887. 

Cities. 

~~~- Value. ~~~- Value. ~~~- Value. ~~~- Value. 

-------~ --------- ------------- ----

Portland, Maine: 
Frame buildings ...... .. 56 ........ . 67 ........ .. 91 .. . . .. .. .. 109 $140. 000 
Brick, stone, and iron 

buildings .......... .. 25 ........ .. 14 ........ .. 32 .. .. .. .. .. 33 225, 000 

Total ••....... . . . . . 81 $210, 000 81 $250, 000 123 $300, 000 142 365, 000 

Boston, Massallhusetts: (a) 
F m me buildings . -. ... . . 1, 123 3, 078, 145 1, 372 4, 552, 538 1, 353 3, 992, 792 1, 431 4, 153, 181 
Brick, stone, and iron 

buildings . . . . . . . . . . . . 312 5, 400, 775 348 6, 218, 800 346 8, 113, 100 417 6, 108, 825 

Total.............. . 1, 435 8, 478,920 1, 72010,771,338 1, 699 12, 805,892 J, 84810,262, 006 

Fall River, Massachu
setts: 

Frame buildings . .. .. .. 416 .. . .. . .. . 200 . .. . .. .. .. 205 . .. . .. • .. . 273 ....... .. 
Brick, stone, and il'On 

buildings............ . 7 . ......... 12 ......... . 25 .......... 27 ........ .. 

Total............... 423 866, 450 212 330, 975 230 666, 750 300 831, 450 

Salem, Massachusetts: 
Frame buildings ....... . 
Brick, stone, and iron 

60 ....... .. 

buildings ............ . 5 ......... . 

92 ······ - -- -

9----------
90 .. ------

4 -- ....... 

102 .... -..... 

10 . .. . ------

Total _............. . 65 250,000 101 376, 000 94 317, 000 112 406, 000 

Providence, Rhode lsi- === 1======== = = 

and: 1 I I Frame buildings........ 393 1, 145, 840

1 

452 1, 273, 745 _407 1, 194, 607 465 1, 166, 540 
Brick, stone, and iron I 

buildings . . . . . . . . . . . . . 16 239, 400 13, 364, 700[ 12 168, 750I 14 293, 500 

Total............. 4o9 1, 385, 24o ~~ 1, 638, 44sl'ill 1, 363, 3s7
1
m 1, 46c, o4o 

Bridgeport, Connecticut: ====1=====1==== 
Frame buildings . ..... _. 240 360, 000! 280 420, 000 350 630, 000

1

. ..... . ........ . 

B1ick, stone, and iron I [ 
lmildings............. 20 100, 000

1 

25
1 

125, 000
1 

34 170, 000
1 

.... . 

Total............... 260 4~, ooo; 3~1 5~, ooo
1 

3~ s~, ooo ... .:_ - ....... .:.:. 

B~~:~nb~fdiui~~-~~ ... . ~: ==~~::=~~~~~~ =~=~~ ~~ ==~ 
Brick, stone, and iron [ 

buildings ............. 1,435 .......... 1,377 .......... 2,216 .......... , 1,752 ........ .. 

Total ......... ~.. .. . 2, 739 12, 672, 334 2, 638[' 11, ~· 795
1
[ . 3, 990

1

20, 318,~~ 3, 875 18, 008, 32. 5 

NewYorkCity: 
1 

Frame buildings_ .. . _.. 655 1, 331, 906 580! 1, 416, 683

1

- 650 I, 505, 735 840 2, 151, 765 
Brick, stone, and iron 

buildings .. . .. . .. . .. . 2, 242 40, 148, 402 2, 788:43, 957, 330I 3, 44.2i57, 233, 99~ 3, 50464, 917, 805 

Total .... . ......... . ~8~ 41, 480, 308 3, 368
1
<15, 374, 013 _ 4, 092 58, 7~ 733 4, 344 ~· 069, 570 

wi~E~~~~~~~~:t~i:~~ - = =~ =~=~-~ ·-= ~== == 
buildings . .. . .. .. .. .. . 326 730, 225 280 668,. 590 192 t:22, 983 . .. • .. . ......... 

---------------------- -----
Total ............................................. . ............. .. 301 548,340 

===== ===== ====== == ===== ======= = ====-====== 
Philadtllphia, Pennsylva

nia: 
Frame buildings ........ ...... . ......... . ... . ........... 

1 

.............. --~--- ............ . 

Br~~t·d~~~~~--~~~--~~~~- ~~=I~=~.:..:.:.:..::..=~~.:..::..:..:..:=. 
Total ..... .. ...... . 4,938 . ......... 6,3261 .......... 7,561\. ......... 7,695 ........ .. 

a Values estimated for completed buildings. 
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Number and value of the buildings jm· tvhich ptwmits were issued, etc.-Continued. 

1884. 1885. 1886. 1887. 

Cities 

~~~- Value. ~~~- Value. ~~~- Value. ~~~- Value. 

- ----------1--- -----------------------

Pittsburgh, Pennsylvania: 
Frame buildings... . ................... . 795 ........ .. 847 . ........ . 1,173$1,157,341 
Brick, stone, and iron 

buildings........ . ... . ................ 647 ....... . . 568 . ..... - -- 737 2, 757, 558 

Total. ............................. • 1,442$3,030,429 1,415$2,401,809 1,!l10 3,914,899 

Baltimore, Maryland: 
Frmnebuildings ....... . ............ . ....... .. ....................................... .. 
Brick, stone, and iron 

buildings . .. .. .. . .. . . . 2, 250 $3, 107, 472 3, 237 4, 340, 125 2, 305 3, 587, 900 2, 464 3, 244, 750 

Total. ............. . 2,250 3,107,472 3,237 4,340,125 2,305 3,587,!)00 2,464 3, 244,750 

Washington, District of 
Columbia: 

Frame buildings........ 151 94,784 325 195, 255 392 295, 689 366 351, 260 
Brick, stone, and iron 

buildings ............. l, 0,12 3, 293, 07C 1, 333 3, 297, 252 1, 802 4, 412,240 1, 885 4, 584,500 

Total............... 1, 193 3, 387, 854 1, 658 3, 492, 507 2, 194 4, 707, 929 2, 251 4, 935, 760 

Richmond, Virginia: 
Frame buildings...... 186 154, 200 244 124, 900 11>7 125, 000 355 205, 000 
Brick, stone, and iron 

buildings.......... . 226 733,200 238 896,400 204 528,600 I84 668,700 

TotaL............ 412 887, 400 483 I, 021, 300 il41 653, 600 539 873, 700 

Louisville, Kentucky: 
Frame buildings. . . . . . 669 ......... . 604 . --.-- . . • . 570 . . . . . . . . • . 420 - .. - ...•• 
Brick, stone, and iron 

buildings........... 301 ...... . .. . 243 .......... 340 .......... 496 ......... . 

TotaL ..•......... 970 1, 295, 854 847 2, I60, 523 910 I, 507, 368 916 1, 487, 602 

Saint Louis, Missouri: 
Frame buildings . ..... 620 371, 136 510 456, 825 491 405, 892 648 555, 370 
Brick, stone, and iron 

buildings........... I, 989 6, 945, 54l) 2, 160 6, 919, 694 1, 732 6, 624, 927 I, 842 7, 607, 544 

Total........ . . . 2, 609 7, 3I6, 685 2, 670 7, 376, 519 2, 22:l 7, 030, 819 2, 490 8, 162,914 

Kansas City, Missouri: 
.Frame buildings . . . . . 1, 438 722, 862 2, 22'? I, 357, 207 3, 420 3, 098, 802 3, 758 2, 622, 306 
Brick, stone, and iron 

buildings .......... . 418 2,840,126 703 4,401,420 629 7,244,655 650 6,646,955 

TotaL........... . 1, 856 3, 562, 988 2, 930 5, 758, 627 4, 049 10, 343, 457 4, 408 9, 269, 261 

Savannah, Georgia: 
Frame buildings ..•.. 
Brick, stone, and iron 

buildings .......... . 

312 .......... 278 ...... . .. . 

28 .......... 55 ......... . 

228 . ........ . 190 . ........ . 

52 . .... . .. . 28. ·····•••· 

TotaL . . . . . . . . . • . . 340 . ...... .. 333 . -.... . . - . 280 . .......• . 218 · ····· .•.. 
-======= =:==: ==== ======== -= ====-==== = === 

Galveston, Texas : 
Frame buildiugs...... ...... .......... 116 I77, 630 181 394,400 ...... ......... . 
Brick, stone, and iron 

buildings . .. .. . .. . . . . . .. . . . .. . .. .. .. 123, 500 229, 000 . . .. .. . . • . ..••. 

Total. ........... . ............. . 123 301, 130 I87 623, 400 .. .. . . .. .. - ... . 
===== -===== ====== == ====== ===== ===== =~ 

Topeka, Kansas: 
Frame buildings...... 572. .. . . . . . • . 603 ... . .. . . . . 696 . .. • . • . . . . 576 . .......•. 
Brick, stone, and iron 

buildings........... 103 .......... 68 .•.. ...... 75 .......... 69 ......... . 
----------1------------

Total. . . . . . . . . . • . . 675 8?.1, 828 671 406, 671 771 494, 291 645 621, 596 
= ==== ======== :-===:= = =-=== ===== ======== 

Evansville, Indiana: 
Frame buildin~s ................................................................ . ... . 
Brick, stone, and iron 

buildings ................................................................ . ......... . 

Total. . . . .. . .. . . . . .. . .. . .. .. . . .. . . .. . .. . . .. . .. . .. . . . . . .. • • • • . . . . . . 411 266, 273 
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Number and val·ue of the buildings for which permits were issutd, etc.-Concluded. 

1884. 1885. 1886. 1887. 

Cities. 

~~- Value. ~~~- Value. ~~~- Value. ~:~- Value. 

-----------1--------------------------
Cleveland, Ohio: 

Frame buildin~s ..................................................................... . 
Brick, stone, and non 

buildings.... . . . . . . . .. . . .. . .. . . . . . . . .. .. . . .... . .. . . . . . .. . . . . .. . .. . . .. . . .. . . .. ........ 

Total............. . .. . . . .. . . . . . .. . 1, 932 $1, 731, 960 1, 587 $1, 564, 200 1, 537 $1, 756, 273 
================== 

Columbus, Ohio: 
Frame buildings . . . . . . . .. . . . . . . . . . . . . . . . .. . . . . .. .. . . . . . . .. . . . .. .. . . . .. .. . .. . . ........ . 
Brick, stone, and iron 

buildings ........................................... .............................. . 

Total. . . . . . . . . . . . . 984$1, 090, 222 537 648,058 · 804 916,807 854 1, 086,419 
= ===== = =======-=====- == === ======= 

Toledo, Ohio : 
Frame buildings.... . . .. .. .. .. .. . . .. .. . .. .. . . . . .. . . . . . 436 324, 580 342 520, 000 
Brick, stone, and iron 

buildings ........... · ...... ... .. . . . .. ...... .. . . . . .. . 108 298,515 374 736,000 

Total. ........................... . 644 623,095 716 1, 256, 000 

Detroit, Michigan: === ===== = === 
Frame buildings ..................... 1, 328 1, 437,819 1, 533 1, 561,864 1, 326 ........ .. 
Brick, stone, and iron 

buildings...... . .. .. .. .. . . . .. . .. .. . . 563 2, 040, 500 520 2, 335, 350 687 ........ .. 

Total........... .. .. . . .. .. .. . . . . 1, 891 3, 478, 319 2, 053 3, 897, 214 2, 013 3, 916, 973 

Marquette, Michigan: 
Frame buildings ..... . 
Brick, stone, and iron 

buildings ...•....... 

Total. ........... . 

Chicago, Illinois: 

3 

9 

24,251 

27,317 

51,568 

8 

6 

14 

19,829 

53,351 

73,180 

4 

2 

6 

16,492 

21,600 

38,092 

10 

4 

34, 190 

98,793 

14 132,983 

Frame buildings. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . ..........•.... 
Brick, stone, and iron 

buildings...... . . . . . 4, 169 20, 689, 600 4, 638 24, 530, 125 4, 664 21, 324, 400 4, 833 19, 77R, 100 

Total. . . . . . . . . . . . . 4, 169 20, 689, 600 4, 638 24, 530, 125 4, 664 21, 324, 400 4, 833 19, 778, 100 

Minneapolis, Minnesota: 
Frame buildings..... . .............................................. . 
Brick, stone, and iron 

buildings ........................................................ . 

Total............. .... .. . . . . . . . . . 3, 075 7, 718,668 1, 485 9, 179, 522 4, 620 9, 731,068 

Saint Paul, Minnesota: 
Frame buildings...... 2, 075 1, 667, 035 2, 964 2, 238, 026 3, 017 2, 488, 271 3, 780 6, 452, 807 
Brick, stone, and iron 

buildings.......... 269 2, 387,490 385 1, 921,182 553 3, 567,571 675 6,486, 407 

Total. . . . . . . . . . . . . ·2, 344 4, 054, 525 3, 349 4, 159, 208 3, 570 6, 055, 842 4, 455 12, 939, 214 
===== ====== ===== === -====== :===::==== ====-= === 

Fargo, Dakota: 
Frame buildings .... 
Brick, stone, and iron 

buildings ................ . 

Total. ......................... ··· 

Omaha, Nebraska: 
Frame buildings ........ : ............ . 
Brick, stone, and iron 

buildings ................. .. ........ . 

11 35,500 17 

4 120,000 

15 155, 500 21 

29,000 

49,500 

78, 500 

13 31,300 

. 2 104,000 

15 135,300 

600 957, 318 1, 150 2, 224, 390 1, 968 ........ .. 

62 1, 908, 145 145 2, 950, 750 226 ........ .. 

Total............. . .. .. . .. .. .. . . . . 662 2, 865, 463 1, 295 5, 175, 140 2, 194 9, 000, 000 
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In the following table are the figures (taken from the Joregoing 
table) showing the values for all cities except those for which data are 
wanting, for 1886 and 1887, placed side by side for the sake of com· 
parison: 

Names of cities, 

Portland, Maine ......•....•....• :. .................. .. 
Boston, Massachusetts ................................ . 
Fall River, Massachusetts ............................ . 
Salem, Massachusetts ................................ . 
Providence, Rhode Island ............................ . 
Brooklyn, New York ................................. . 
New York City, New York ........................... . 
Pitt~ burgh, Pennsylvania ............................ . 
Baltimore, Maryland ................................. . 
Washington, District of Columbia ..••••••••••••••••••• 
Richmond, Virginia .................................. . 
Louisville, Kentucky ................................. . 
Saint Louis, Missouri ................................. . 
Kansas City, Missouri. ............................... . 
Topeka, Kansas ...................................... . 
Cleveland, Ohio ....................................... . 
Columbus. Ohio ....................................... . 
Toledo, Ohio .......................................... . 
Detroit, Michigan .................................... . 

~~~1~~~tllli~~i:i~-~~:::: :::: ::~ ::::::::::::::::::::::: 
Minneapolis, Minnesota .............................. . 
Saint Paul, Minnesota ................................ . 
Fargo, Dakota ........................................ . 
Omaha, Nebraska ................................... .. 

1886. 

$300,000 
12,805,892 

666,750 
317, 000 

1,363,357 
20,318,485 
58,739,733 

2, 401,809 
3,587, 900 
4, 707,929 

653,600 
1, 507,368 
7, 030,819 

10,343,457 
494,291 

1, 564,200 
916,807 
623,095 

3, 897,214 
38,092 

21,324,400 
9,179, 522 
6, 055,842 

78,500 
5,175,140 

1887. 

$365,000 
10,262,006 

831,450 
406,000 

1,(60, 040 
18,008, 3~5 
67,069,570 

3, 914, &99 
3, 244,750 
4, 935,760 

873,700 
1, 487,602 
8,162, 914 
9, 269,261 

621,596 
1, 756,273 
1, 086,419 
1, 256,000 
3, 916,973 

132, 983 
19,778, 100 

9, 731, 068 _ 
12,939,214 

135,300 
9, 000,000 

Total.............................................. 174,091,202 190,645,203 

It is evident from this table that for the twenty-five cities compared 
there was a total gain of $16,554,001 in 1887, or 9.6 per cent. over 1886. 

In th~ report for 1886 a consideration of the kinds of building done 
and the kinds of materials used in quite a number of cities and towns 
in the United States was given. The following is a presentation of 
similar information in regard to other cities and towns, and also, in cases 
where changes have been made apparent by increased activity in build
ing, the same towns as were treated of in the 1886 report. 

ALABAMA. 

Birmingham.-The marked increase in the last three years in the 
amount of manufacturing done in the city has, of course, increased 
largely the amount of building. The demand has been chiefly for busi
ness houses and a cheap class of tenement houses for the working peo
ple. At present, however, some attention is being directed toward 
dwellings of better quality. The stone used is chiefly limestone from 
the central and the southern part of the State; granite from Georgia, 
sandstone from Ohio, and oolitic limestone from Bowling Green, Ken~ 
tucky, have also been used. The demand for roofing slate has decidedly 
increased. The increase in the amount of building done in Birmingham 
has exerted a very noticeable effect in stimulating the production of 
various kinds of structural material in that region. 

Mobile and Montgomery.-One-story frame buildings for residences and 
brick buildings for stores are erected in these cities. Very little stone is 
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used; some of this is granite from Stone mountain, Georgia, and sand
stone from Blount county, Alabama. 

CALIFORNIA. 

Los Angeles.-Building in this city received quite an impetus in the 
latter part of 1886, and great activity was shown during nearly the 
whole of 1887. Some :fine business blocks were erected, the material 
used being chiefly brick with granite and terra-cotta trimmings. The 
granite is quarried in the foot-hills near the city, and sandstone from 
Ventura county, California, and from Flagstaff, Arizona. Slate for roof
ing purposes is very little used. That which has been used came from 
Pennsylvania. Dwelling houses are frame structures. Lumber was 
quite costly for a time; it is brought from northern California and Puget 
Sound. 

San Fra:H-cisco.-In this city granite, quarried at the Rocklin, Penryn, 
and Folsom quarries, is quite liberally used; also sandstone from the 
vicinity of San Jose and from Niles Canon ; slate is almost unknown, 
shingles and tin being the usual roofing materials. 

DAKOTA. 

Fargo.-There is at present in Fargo a demand for buildings of a 
better class than have thus far been built. Stone from Kasota, Minne
sota, and Berea, Ohio, is used in buildings of the better class. 

FLORIDA. 

Towns in Florida use comparatively little of the ordinary kinds of 
building stone, but coquina is used more and more. The principal quar
ries are on Anastasia Island, opposite Saint Augustine. New quarries 
of this material are being opened near Rockledge, on the Indian river. 
Much of the brick used in Florida comes from Georgia and Alabama. ~ 
Ornamental brick and tile are expensive, owing to high transportation 
charges, and are consequently used only in decorating :fire-places, etc., 
in the best private dwellings. 

ILLINOIS. 

Ohicago.-For foundations and ordinary work Joliet and Lemont 
(Illinois) limestone is used; for ornamental work the following are used: 
Brown sandstone from Connecticut; red sandstone from Long Meadow, 
Massachusetts; sandstones of all kinds from different sources in Ohio, 
the Lake Superior region, and, to a less degree and quite recently, from 
Colorado. Bedford (Indiana) limestone is quite popular. Georgia mar
ble is being introduced with great satisfaction, particularly the pinkish 
gray variety. Granite from Maine, Missouri, and Minnesota is largely 
used. 

Brick of all kinds is used in enormous quantities; ornamental mate
rials in general are extensively indulged in. 

-, 
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A great variety of roofing materials is employed, particularly for flat 
roofs ; for steep roofs, slate and tile are liberally used, with, however; 
considerable opposition to tile from architects. 

There are agencies in Chicago for forty or more different kinds of stone 
from all parts of the country; all these varieties are used in builrl
ings in the city. There is said to be at present a surplus of large tene
ment houses in Chicago, and the greatest demand now exists for small 
private dwelling houses. The demand for slate is very good and rap
idly increasing, particularly for red and purple slate, the supply of 
which is not by any means abundant. 

The str.ikes which occurred in the spring of 1887 in Chicago caused 
quite a falling off in the amount of building done as compared with 
1886. Building was limited for quite a time to the absolute require
ments of the population. 

INDIANA. 

Indianapolis.-For the foundations of buildings in this city limestone 
from Flat Rock and Saint Paul, Indiana, is chiefly employed; for su
perstructures Bedford (Indiana) oolitic limestone is very popular. The 
demand for ornamental brick, tile, and terra cotta is steadily increas
ing from year to year. 

LOUISIANA. 

New Orleans.-Very little stone is used in New Orleans; frame 
dwellings are chiefly built, while brick is used in business buildings; 
pressed brick is quite freely employed. Slate from the Bangor region, 
Pennsylvania, is used to a limited degreP,. 

MASSACHUSETTS. 

Boston.-The foundations of buildings are usually granite; for su· 
perstructures and for ornamental trimmiugs in brick buildings, etc., 
sandstones from Nova Scotia, Long Meadow, Massachusetts, and from 
Ohio are quite extensively employed. For roofing purposes, slate, tin, 
composition of tar and gravel, and recently. copper, are used. 

No increase over the present consumption of ornamental brick and 
tile is anticipated, since the present tendency is towards the use of stone 
for ornamental work, and toward greater simplicity in construction. 

The Bedford oolitic limestone, from Bedford, Indiana, is being intro
duced and is meeting with encouraging approbation. 

Holyoke.-Three-fourths of the buildings in this city are of brick, of 
which about 15,000,000 are annually consumed. Long Meadow sand
stone is most freely used for trimmings of brick buildings of the better 
class. Vermont granite and marble are also employed. Slate is used 
on all steep roofs, and there is good demand for it, shingles not being 
allowed within the fire limits. 

MISSOURI. 

Kansa8 Oity.-Tbe stone used for foundations is limestone quarried 
locally. Warrensburgh (Missouri) sandstone is more used than any 
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other stone for superstructures; Colorado sandstone is also used; Mas
sachusetts sandstone finds a slight demand. The oolitic limestone of 
Bedford, Indiana, is well liked in so far as it has been used. 

NEBRASKA. 

Om.aha .. -Building in Omaha has been quite actiYe during 1887. 
Sandstone from Warrensburgh, Missouri, and from Colorado has been 
quite freely used. Sandstone and granite from New Englanu quarries 
are also in use. 

NEW YORK. 

Niagara Falls.-The utilization of the water-power of this city, and 
the consequent introduction of large manufacturing concerns, have done 
much towards advancing the rapidity of building, but the general char
acter of the buildings is still rather behind other developments. Within 
the last two years, however, a change for the better has been taking 
place. Locally-quarried limestone, and granite quarried on the Cana-_ 
dian side, about 6 miles away, are the stones most freely used. StoreR 
and offices and dwellings for working people are in greatest demand. 

Rochester.-Long Meadow sandstone and sandstone from various 
New York State quarries is used for superstructures, while foundation 
stone is quarried locally. Ornamental brick and tile have not been ex
tensively used, but are growing in favor. 

Syracuse.-Building was actively carried on in this city during 1887. 
The stone commonly used is Onondaga gray and blue limestone, quar
ried on the Indian reservation 7 miles from the city. PreRsed bricks, 
manufactured in the city, are abundantly used. 

OHIO. 

Toledo.-A great increase in the amount of building done in Toledo 
characterized 1887. Limestone locally quarried is largely used, and 
sandstone from the Cleveland and Berea districts. The consumption of 
brick was very liberal during the past year; urnamental brick and tile 
are considerably used in the best buildings, but the great demand has 
been for the more unpretentious dwellings. 

OREGON. 

Portland.-Building was brisk in 1887. The dwelling-houses are frame 
structures, and the business buildings are chiefly of brick ; pressed 
brick is not much used; slate for roofing is practically unknown. Ba
salt from Saint Helen, on the Columbia river, near the mouth of the 
Willamette, is used more than any other stone. There seems to be a 
liberal supply of all the various kinds of building stone in the State, 
but little of it has been developed. 

PENNSYLVANIA. 

Philadelphia.-In addition to what was said in regard to building in 
this city in the r~port for 1886, it may be said that there seems to be 
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a falling off in the erection of the smaller houses in the city. Large 
banking and office tuildings have been built in considerable numbers 
during the year. Suburban dwellings are receiving considerable atten
tion. 

TEXAS. 

San Antonio.-Owing to the severe droughts which have prevailed in 
the region of this city for a few years past, and the consequent failure 
of crops, IJut little building has been done. Brick has been in use for 
only the past five years. Common brick of a light yellow color is made 
150 miles from the city, and pressed brick comes from Saint Louis. 
Large beds of excellent brick clay, pronounced by some equal to the 
clay from which Saint Louis pressed brick is made, bas been found 
12 miles northwest of the city. The Bexar Brick and Tile Company bas 
been formed to manufacture pressed brick. 

An excellent quality of cement is manufactured near the city by the 
Alamo Cement Company; it has been used in a numberofpublic build
ings, including the State capital at Austin. 

WISCONSIN. 

Madison.-Sandstone quarried near the city and ~.Jso from Ohio, 
limestone quarried 7 miles from the city and also from Waukesha and 
Joliet, are the building stones most used. Frame cottages costiug from 
$1,600 to $2,500 have been in greatest demand. The climate does not 
favor roofs of either slate or tile; it is said that the hailstorms, which 
are prevalent, do much damage to slate roofs. 

VIRGINIA. 

Petersburgh.-The development of extensive granite quarries near 
this ci y has resulted in the adoption of this stone, but frame structures 
are chiefly erected. Virginia slate is used for roofing. 

BUILDING STONE. 

Production.-The value of the building stone quarried in the U n.ited 
States during the past six years is estimated in the following table: 

Value of buildin!J stone produced in the United States, 1882 to 1887. 

Years. 

1882 ................................................................... . 
1883 ................................................................... . 
18Rt ................................................................... . 
1885 ................................................................... . 
1886 ................................................................... . 
1887 ................................................................... . 

Value. 

$21, 000, 000 
20,000,000 
19,000,000 
19,000,000 
19,000,000 
25,000,000 

As will at once be noticed, the figure for 1887 is decidedly higher than 
t4at for 1886. There was undoubtedly a decided gain in production 
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during 1887 over 1886, but it did not amount to as much as $6,000,000; 
the estimate for 1886 was somewhat too low. 

The plan of obtaining information from the most important quarry 
regions over the country was carried out in much greater detail for the 
past year than for 1886, owing to increased facilities for correspondence. 

The estimate for 1887 is entirely independent of former years and is 
based upou the data received for 1887 alone. It is extremely gratifying 
to note the interest and t,he spirit of co-operation shown by correspond
ents, who have in many cases put themselves to trouble and inconven
ience in order to insure scrupulous exactness in their replies. 

The year 1887 has been a prosperous one for producers of all kinds 
of stone for building and other purposes. Labor troubles have not 
materially interfered with the interests of the quarry industry when the 
country at large is considered, although the strikes which occurred in 
Chicago, in the spring of 1887, quite markedly affected quarry regions 
which contribute largely to that market; among them are included two 
or three of the eastern sources of granite and sandstone supply. 

~1\..mong the new discoveries and developments which have been made 
during the year, those in connection with marble are perhaps most note
worthy, indicating that the demand for this product is increasing rap
idly and substantially; this is true particularly with reference to its 
use for purposes of interior decoration in buildings. 

The statistics furnished by Mr. John C. Smock, of the New York State 
Museum, Albany, New York, show a remarkable increase in the pro
duction of stone, particularly hluestone, in the State of New York since 
the census year 1880. 

A large proportion of the granite produced in the country is used in 
the manufacture of Belgian paving blocks; itR use for monumental pur
poses is quite rapidly increasing. 

GRANITE AND ALLIED ltOCKS. 

The value at the quarries of the granite and allied rocks produced 
during 1887 is estimated at $7,440,000. The most important granite 
producing States are, in order of importance, Massachusetts, Maine, 
Rhode Island, Connecticut, Virginia, and New Hampshire. In all these 
States granite has been produced steadily for many years and the 
principal localities of production are well known to builders, architects, 
and consumers generally throughout the country. It is true, however, 
that in a number of States, among which may be specially mentioned 
Georgia, California, and Colorado, producers are making vigorous efforts 
to develop and advertise granite of a quality and character regarded as 
sufficiently good to justify bringing the stone into active competition 
with that from the older and better known sources of supply. 

The use of granite for monumental purposes is increasing steadily 
and substantially. - · 
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The following statements, arranged in tabular form, give items of pro
duction, and such other information as has been received from some of 
the granite producing localities: 

The production of granite in 1887. 

States. Localities. Value of 
product. 

Massachusetts. . • . . Quincy . . . . . . . . • • . . • . . $520, 000 

Rockport . . . • • . . . • . • • . 286, 000 

Milford. . . . . • . . . . . . . . 75, 000 

Monson ........................ . 

:Maine . .. • • • .... • • • Mount Desert ........ 

East Blue Hill ....... 

Deer Isle ............ . 

Mount Waldo ....... . 
Bristol. .............. . 
South Thomaston ... . 
Berwick ............. . 
Norridgewock ....... . 

Rhode Island . .. • .. Niantic .....••••••.... 

Connecticut . .. • • .. Niantic ............. . 
Sterling ........... .. 
Greenwich .........•. 
Brid~eport. ------ .. . 

Vermont .......... Barre ............... .. 

9194 MIN-~3 

53, 000 

150, 000 

300, 000 
7, 000 

30, 000 
10, 000 
15, 000 

15,000 

60,000 
25,000 
75,000 
50,000 

225,000 

Remarks. 

There are about ten firms at Quincy, 
employing an average of twenty-five 
men; there are also from twenty to 
thirty so-called quarry boles where 
three to five men each are em plo:vcd. 
The stone is shipped to the priucipal 
cities over a large portion of the 
country, as far West as Nebraska. 
The production in 1887 was about 10 
per cent. greater thau that iu 1886. 

There are fifteen quarries in opera
tion. The product is used for three 
different purposes; an amount val
ued at $147,000 is used for building 
and ornamental pnrpo&es ; $100,000 
worth is used for paving blocks, 
and the remainder is used for break
w:tter construction. 

This figure represents a gain over the 
product.ion of 1886. 'l'he stone is 
sent to the principal cities of the 
Eastern and Middle States, and as 
far West as Omaha, Nebraska. 

In 1887 28,700 tons of g;ranite were pro
duced. The quarries at Monson 
were opened and worked on a small 
scale in 1824; in 1839 commenced a 
progressive development, which has 
continued up to the preseut; the 
product is well known over the en
tire country. 

Of this amount $2fi,OOO represents the 
value of paving blocks, used chiefly 
in New York City; the remainder 
is the value of stone used for build
ing purposes; the building stone 
was used in Philadelphia, Pitts
burgh, Boston, and Southport, 
Connecticut. 

50,000 cubic feet were produced in 
1887, used mainly in New York, 
Philadelphia, and Pittsburgh 

The product of 1887 is estimated to 
be from one-third to one-half greater 
than that of 1886. 

This product was used chiefl.v in cit.ies 
in Maine, excepting 20,000 feet 
which was shipped to Saint Pan), 
Minnesota. 

Extensive quarries were opened in 
September, 1887. at Pascoag. 

The amount quarried is about 300,000 
cubic feet. The granite industry at 
Barre has grown up within the past 
eight _years. The product is largely 
used for monuments, The jnerease 
in production over 1886 is 25 per 
cent. Between seven hundred and 
nine hundred men are employed in 
cutting the stone into monuments. 
A railroad is about to be built, con
necting the quarries with the main 
line. This will save a haul of 4 
miles. These new quarries were 
opened in 1887. 
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The production of granite in 1887-Continued. 

States. Localities. Valno of I 
product. Remarks. 

Pennsylvania .••••. Chester county ....•.. $50,000 Tbe quarrtng of granite in Chester 
county ates back to 1885. The 
stone is used for buildin~ monu-
mental work, Belgian bloc s, curb-
ing, and flagging. 

Virginia ........... Richmond ............ 250,000 This figure represents the value of the 
product of. five quarries in the vicin· 
ity of Richmond; $150,000 of this 
amount is the value of stone used for 
building and the remainder for pav· 
ing blocks and curbil•g. 

New Hampshire ... Concord .............. 135,000 This repre~ents the stone quarried 
within :l milesofConcordat sixteen or 
eighteen quarries; one-half was used 
for monumental rcurposes, and the 
other half for bui ding. The build-
ing stone goes chiefly to Boston and 
several other New England points 
and New York City. Mqnuments 
are sent all over the country, chiefly 
to Ohio, Indiana, Pennsylvania, 
Michigan, and Illinois. The pro-
ductionfor monumental work is rap-
idly increasing. Three quarries 
were opened in 1887 ; one was aban. 
doned. 

Fitzwilliam .........•. 60,000 
California •••••••••• ...................................... . ............. The amount of granite quarried in 

1887 at the places mentioned in last 
year's report is about the same as 
that of 1886, viz: Penryn, 10,000 
tons; Pino and Rocklin, 5,000 tons; 
Folsom, 7,000 tons. 

San Bernardino county ........... It is estimated that 100,000 cubic feet 
of stone, for the greater part granite, 
was taken from three J:uarries, the 
New Westerly at Dec ezville, the 
Victor quarr~ at Victor, and the 
Casabianca, a l in San Bernardino 
county. The value of the product 
is estimated at $75,000. The product 
was used chiefly at Los .Angeles, a 
little in San Bernardino, Riverside, 
and Santa An<t. In 1886 only about 
10,000 feet were produced. The 
stone from theN ew Westerly quarry 
is a fine, close granite used for fine 

Georgia ..••.•...••• Atlanta .•••••••....... 
building and monumental work. 

400,000 The quarrying of granite in the vicin-
ity of Atlanta is carried on with the 
greatest activity. Paving blocks, 
curbing, and flagging took the 
greater part of the product. It was 
shipped to southern and western 

Wisconsin ••••••... Marinette county ...•. 18,500 
States generally. 

The production of ~ranite in Wiscon-
sin is comparative y new, as no men· 
tion of the production of granite in 
this Sta~e is made by the census re-
turns of 1880. During 1887, $20,000 
was expended on machinery for the 

~ further development of quarries at 
Pike. Paving blocks are chiefly 
produced at these quarries. 
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New discoveries and developments.-Early in 1888 The Old Dominion 
Granite Company was organized at Petersburg, Virginia, for the pur
pose of quarrying granite. The Petersburg Granite Quarrying Com-· 
pany of New Jersey leased quarries in the vicinity of Petersburg, 
Virginia, and proceeded with their development early in 1888. · 

The D' Alton Granite Quarrying Company is beginning the develop
ment of quarries in Dinwiddie county, Virginia. 

At Elberton, Georgia, the development of granite quarries is proceed
ing actively. The Southern Granite Company of Atlanta, Georgia, 
bought several hundred acres of granite lands in 1887, and increased 
their operations very materially. At Griffin, Georgia, Mr. Andrew 
Taylor leased granite lands and began quarrying. 

_a new granite quarry was opened at New Bridge, South Carolina, 
by Mr. W. H. Pearce, of Greenville. 

New granite quarries at Guilford, Howa.rd county, Maryland, are be
ing developed by Messrs. Smith & Johnson, of Baltimore. 

TheN ew Orleans, Birmingham and Notasulga Granite Company was 
organized at Birmingham, Alabama, in July, 1887; capital, $35,000. 

Extensive quarrying was begun at the Brownville, Colorado, granite 
deposit in September, 1887. 

COMMON LIMESTONE. 

Proauction.-The value of the common limestone quarried in the 
United States during 1887 is estimated at $6,250,000. 

The following tabular statements give the value of the limestone 
produced in some of the limestone regions during 1887 : 

Production of the principal limestone regions in 1887. 

States. 

I 

Localities. Valuo•of l 
product. Remarks. 

lllinois ..•..•.•.... Munroe county ....... $11,400 There is said to be considerable good 

~~~11ttlfe s~!iit ii~ ~~~~f:d c~~n!~: 
count of the lack o~ railroad facili· 
ties. 

Kankakee .....•..... . 100, 000 '£he value of the product of 1887 is 
25 per cent. greater than that of 1886. 
From a part of the product 20,000 

540,-000 
barrels of lime were produced. 

Joliet .••..•••......... This represents the value of the prod-
uct of eighteen quarries in what is 
known as the Joliet district. No 
great increase over the product of 
1886 was made. Strikes in Chicago 
in the spring of 1887 caused reduc-
tion of ou1, put.; this was also the 
case in 1886. Two companies or~an-
ized in the fall of 1887 will pro uce 
stone during 1888. This does not in-
elude the value of stone used for 
flux. 

Grafton ............... 40,000 
Lemont ............... 300,000 

Indiana ............ Kokomo .............. 10, 000 The production of 1887 was decidedly 
greater than that of 1886. 

A 
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P1·oduction of the p1·incipallimestone 1·egions in 1887-Continued. 

States. Localities. Value of 
product. 

Indiana ............ Bedford .............. $332,250 

Wabash.............. 10,140 

Logansport . . . . . . . . . . . 5, 000 

Remarks. 

The production of 1887 exceeded that 
of 1886 by 20 per cent. Strikes in 
Chicago in the spring of 1887 delay
ed business quite seriously. Two 
new mills with ten gangs of saws 
were built in 1887; three new chan
nelers were uought and one new quar
ry was opened. Jn .April, 1888, 1,102 
cars were shipped; in the same 
month of 1887, 4-51. The demand for 
this stone is very good, and rapidly 
increasing. 

The production of 1887 is 25 per cent. 
greater than that of 1886. 

One new quany was opened during 
the year . 

Iowa .. .. .. .. • • . . . .. Cedar Falls........... 10, 000 .A. bou't the same product was yielded 
in 1886. 

Gilmore ............ .. 
Kansas . . . . . . . . . . . Montgomery county .. 

8, 000 
100, 000 

70, 000 
Product not so great as in 1886. 
The stone is all used in Louisville 

production no greater than in 1886. 
Kentucky .. .. . .. . . Louisville .......... .. 

Minnesota... . . .. . . Winona ............ .. 17, 000 
Red Wing .......... . 

Lake City . ...... . ... . 

6, 000 Product largely used for lime burn
ing; twelve new kilns were erected 
in 1887 ; this will largely increase 
the production of 1888. 

Missouri. .... .. ... . Saint Charles ........ . 
10,000 
10, 000 

Ohio............... Greene county ..... .. 8, 500 Production is greater than that of 
1886. 

Leesville ............ . 

Sandusky ..••..•...... 
Springfield ........ .. 

25, 000 This figure represents an increase of 
20 per cent. over 1886. 

Pennsylvania...... Newtown ............ . 
Conshohocken . .. . ... . 

15,000 
20,000 
20,000 
72, 000 This stone is largely used for founda

tions of buildings and heavy (bridge) 
masonr.v. It is not used in super
structures. The product of 1887 
was not so large as that of 1886. 

Reading ............. . 
Lancaster .......... .. 

Wisconsin......... Fond duLac ...... . .. . 

250,000 
19, 250 
75,000 

The following table, compiled by Mr. Thomas B. Bancroft, chief in
spector of mines in Ohio, gives the production of all grades of limestone 
in that State for 1886: 

od 
"' ~ 
0 

Counties. a: 
~ 
"' ~ 
~ 
--

.Allen . .. . • . . . 24 
Adams ....... 9 
Butler ........ 22 
Belmont ......... . 
Clinton ....... 16 
Crawford ..... 28 
Clarke ....... 37 
Clermont..... 10 
Delaware..... 30 

Prodtwtion of limestone in the State of Ohio in 1886. 

od 
"' h 
0 

'a 
s 
QJ 

~ 

"' ~ 
--

67 
6 

42 
4 

24 
14 

126 
13 
35 

a) 

~ 
.... 
~ 
'0 

"' s c 
!:q 

---

Short 
tons. 
7, 969 

587 

l>iJ 
a) 
~ .s ~ 1<1 .g ~ 

... 0 

~ 'lil 
~ 

'0 "' s "' '11 A p 
--- - --

Short Cubic 
tons. feet. 

bJ) Oai 'd 
~ '"'"' ~ ;a A~ ~ 

:;:: 'OA ~~ ::::! • ~ .... 

!.§ ~::::! ~'0 rnA l>iJ l>iJ ~~ ....... it~ .s biJ ~rn ~ .a ·a~ bJ) ~ ;8 ..oS 
bJ) -~ '0 r-.0 ~ ~ ... ... o<ll aS 0 

0 r;:.,+> ~ p., u r;:., 
------ ------------

Cubic Oubic Square Squa·re Linear Cubic 
yards. 11ards. feet. feet. feet. yards. 
10,857 310 17,000 .. .. .. .. 3, 775 . 9, 831 

........................ 7,307 730 4,850 ... ..... 8,870 ..... .. 
2, 450 - .. - . . . . . . . . . . . . . . . . . . . . . . - - . . . . . • . . . . . . . . . . • • . . - .•.. - 1, 055 
1, 160 . -...... 13, 000 1, 553 280 .. .. . . . .. • • .. .. . • .. . .. 370 

936 .. .. . .. . 1, 329 8, 640 .................... .. 
19, 591 23 22, 632 17, 912 480 2, 845 . - .. -... 12,788 2, 375 

. . - . . • • . • •••. - . 2, 237 . . . . . . . . .... - - . . - ..... - . . . . . . . 551 
23, 949 .. . .. .. . 1, 600 1, 642 ..... - 2, 000 .. .. .. .. .. .. .. . 500 



STRUCTURAL MATERIALS. 517 

Production of limestone in the State of Ohio in 1886-Continued. 
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Miami ....... 35 152 5, 813 .. 0 ..... 158,846 34,315 6, 232 39,647 300 18,079 5, 825 
Ottawa .. 0 •• 0 0 38 269 189, 310 34, 113 8, 417 10,882 32, 551 300 ..... 0.. 2, 700 28, 736 
Perry ..•... 0 0. 5 20 ....... 0 2, 022 . 0... • • • • 0. 0 •••••••• 0 • • • • • • • • • • • • • • • • • • • • • • • 

Preble .. .. .. . 22 64 8, 342 .. .. .. .. 7, 750 5, 308 4, 267 19, 750 .. . .. .. . .. .. .. . 1, 411 
Putnam...... 4 17 ......•. ..•... o. 0 •• • • •• 502 .................. o •••••••••••••••••• 

Paulding.. . . . 2 . . . . . . . . . . . . . • • . . . . . . . . . 355 . . . . . . . . . . . . . . . . . . . . 0 •••••••••••••• 

Seneca .. .. • .. 30 67 14, 036 .. • .. .. . 71, 808 5, 243 182 3, 300 4, 000 .. .. . .. 32, 618 

~~~rtusk:~; :::: ~~ ~; 2~: ~~g :::::::: .. 4; 95o · .. i; 2o3· .... 7o · :::::::: :::::::: · "5iio· .. 3. 749 
Shelby .. • .. .. 28 10 4, 620 .. . .. .. . .. . .. . .. .. . .. . .. . .. .. • . . .. .. . .. .. • • .. .. .. .. .. .. .... . 
Scioto .. • .. . .. . .. . .. .. .. . .. .. . .. 52, 544 . • • .. . .. . • .. . . .. . • .. .. . . .. .. .. . . . • . . . . . .. ........... . 
Tuscarawas.. .. .. ... .. • .. . .. . .. 1, 650 .. .. .. .. . ....................... ' ........... .. 
Van Wert .... 26 9 4, 310 . .. .. .. .. .. .. .. 2, 313 277 .. .. .. . . .. .. .. .. ... .. .. 1, 040 
Wood ........ 31 86 47,415 . .... ... 7, 334 10,586 306 ....................... 23,351 
Wyandot ..... 22 22 7, 315 .... . ... 1, 250 157 18 . . .. .. .. .... .... ....... 2, 551 

Total .....•. 2, 383 517, 270 328,080 566,697 295, 231 63, 050 187, 900 154, 636 60, 650 186,810 

New discoveries and developments.-The Woodstock Iron Company, of 
Anniston, Alabama, and also the East Tennessee, Virginia, and Geor
gia Railroad Company propose to develop liniest one quarries near Rock 
1\Iart, Georgia, during 1888. · 

MARBLE. 

Production.-The value of the marble produced in the United States 
during1887 was$3,100,000. The greatest activity is shown in the marble 
industry all over the country. All sources of production report con
siderable gains over 1886, and in most of them extensive preparations 
were made during the year for increased output during 1888. Com
paratively little of the marble produced in this country is used for build
ing purposes, but is .chiefly consumed for monuments, tombstones, in
terior decoration . of buildings, and in the manufacture of furniture. 
From present indications it seems probable that the production of 1888 
will markedly exceed that of 1887 
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The production of marble at the most important localities in the 
United States is given in the following table: 

P1·oduction of mm·ble in the principal regions in 1887. 

States. Localities. Value of Remarks. product. 

Vermont ........... East Dorset . ..•....... $75,000 This represents the valne of the prod-
uct of four quarries in 1887. The 
production was about the same as 
in 1886. 

Brandon . ............. 200,000 It is estimated that the production of 
1887 is double that of 1886. A new 
quarry, which is turning out to be 
very valuable, was opened during 
1887. 

Rutland ..•••..••••... 2, 000,000 The aroduction of 1887 did not ex-
cee greatly that of 1886. One new 
quarry was otcened. The stone is 
used chiefly or monumental pur-
poses; about $250,000 worth was 

:Maryland ••.•.•.••. Cockeysville ..••.•••.. 
used for building purposes. 

160,000 The production of 1887 is 20 per cl'nt. 

Tennessee .... . .... Whitesburg . . ........ 
greater than that of 1886. 

150,000 Production about same as for 1886. 
Rogersville ...•.•..... 150, 000 This represents a gain of 20 per cent. 

over 1886. 
Mooresburg ....•..... 100, 000 
Concord ...•••.......• 120,000 

The condition of the marble indu~try Georgia ...•••...... Atlanta . .............. 150, 000 
in Georgia is most flourishing. The 
production is $50,000 above that of 
1886, and $150,000 was expended in 

NewYork ........ 
increasing facilities for production. 

Tuckahoe .....•...... 40,000 
Pleasantville . . ..... . . 20,000 

California .•••••.... Amador county ....... 5, 000 The production of marble in Amador 
county was larger in 1887 than in 
1886. The product is shipped prin-
cipally to Oakland. Statements in 
regard to "new developments" will 
be found under that head. 

New discoveries and developments.-The Orvillo Marble Company, of 
Rutland county, Vermont, has sold a marble quarry to persons from 
Maryland for $50,000. The quarry is on the line of the proposed Clar
endon and Rutland railroad. Developments will be made during 
1888. 

The Oriental Marble Company was organized in the latter part of 
1887, with a capital stock of$50,000, to work marble quarries near Knox
ville, Tennessee. The principal office is at Washington, District of 
Columbia. This company will probably produce marble during 1888. 

, Developments are promised during 1888 of a marble quarry on the 
property of Mr. H. D. Hardin, of Rome, Georgia. The American Mar
ble Company, of Marietta, Georgia, has decidedly increased its facilities 
for the production of marble. 

The Georgia Marble Company has expended $150,000 recently in 
adding to its facilities of production; the effects of this will probably 
be made manifest during 1888. 

Discoveries of quarries of fine marble have been made near Fort 
Collins, Larimer county, Colorado; some attention has been drawn to 
these quarries from cities in the east; their development seems proba
ble. During the summer of 1887 fine specimens of mottled marble were 
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taken from a deposit 17 miles from Glenwood Springs, Garfield county, 
Colorado. No developments have yet been reported. A marble quarry 
was opened in the fall of 1887 at Crested Butte, Colorado; it consists 
of white, black, serpentine, and variegated marbles. Fine marble 
specimens have been taken from deposits near Crystal, Gunnison county, 
Colorado; efforts are being made for the development of these quarries; 
at present transportation facilities are needed. 

A quarry of marble, said to be of fine quality, has been discovered 
in Churchill Canon, Dyon county, Nevada; the deposit includes white 
and variegated black marble. 

The Parian Marble Company has been organiz~d, with a capital of 
$1,250,000. The quarries to be worked by this company are located 
4~ miles west of Nephi, Juab county, Utah; the main offic'e of the com
pany will be in Salt Lake City. 

The Black Hills Marble and Mining Company has been organized, 
with a capital stock of $250,000, for the purpose of quarrying marble 
and other stone near Buffalo Gap, Custer county, Dakota. 

Development of the Inyo Marble Company's quarries, described in 
the last report, in Owens River valley, Inyo county, California, bas been 
pushed rapidly during the past year. The improvements made during 
1887 were the construction of a mill containing a 30-horse power engine, 
saws, and rubbing bed for producing finished marble, and a railroad 
from the quarries to the main line. Enough has been done to develop 
partially the quarry of white marble, and to obtain a few blocks of the 
colored varieties. A considerable output seems probable for 1888. 

At the marble quarries located 10 miles northwest of Colton, San 
Bernardino county, California, a mill for sawing and polisuing was 
erected and put in operation during 1887. The product has met with 
ready sale in the adjacent towns, where it has given such general satis
faction that it is likely to exclude the imported stone in a short time. 
Some marble has been taken out during the year from the Victor bed 
in the same county. It seems probable that this stone will be actively 
worked hereafter; the Southern Pacific Railroad Company, anticipating 
such result, has laid down a track connecting the quarry with the main 
line at Victor Station. 

Quarrying is going on at the quarry in Antelope valley, Mono county, 
Oalifornia; the stone is sent to Reno, where the company has works 
for dressing it. Some of the stone makes a near approach to onyx, 
being of variegated color. A company was formed during 1887 to 
quarry onyx on Glover mountain, near Colton, San Bernardino county, 
California. It was found that the previously quarried marble was run
ning into onyx as developments progressed. Contracts have been 
formed with builders in that region for the delivery of considerable 
quantities. From the mines in San Luis Obispo and Solano counties 
something less than the usual amount of onyx was quarried. Shipments 
to the East amounted to about 100 tons, chiefly from Solano county. 
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Wagon transportation from the quarry in San Luis Obispo county to 
the railroad has been an obstacle, but as a railroad is to be run to the 
quarry the prospects are that operations will be on a larger scale. The 
stone is of very fine quality. 

The marble quarries in Loudoun county, Virginia, have been developed 
sufficiently to allow large orders for the product to be fille~l. It is said 
that other quarries will be opened during 1888. 

During the summer of 1887 the Antique marble quarry, in St. 
Genevieve county, Missouri, was equipped wjth sawing machinery 
having a capacity to run 48 saws. It is shipped to Chicago, where 
finishing work is done. 

SANDSTONE. 

Production.-The value of the sandstone produced in the United 
States durmg 1887 is estimated at $6,500,000. 

In connection with sandstone a paper on " Building Stone in the State 
of New York," by Mr. John 0. Smock, issued. as a bulletin of the New 
York State Museum, is of particular interest. As the result of visits to 
the quarries in New York State, aided to some extent bycorrespondence 
with the largest producers, it was found that in 1887 there were 342 
stone quarries in the State. Of these 11 are granite and gneiss, 7 mar
ble, 235 sandstone, 73 limestone, and 16 slate. The total number of 
laborers employed, including quarrymen and stonecutters at quarries, 
was 5,400, an increase of one-third over the number reported by the 
United States census of 1880. The value of the product, including all 
kinds of stone, is estimated at $3,500,000. The value in 1880 was 
$1,261,495. The value of the equipment or plant is estimated to be not 
less than $1,600,000. It represents the machinery, tools, and sheds 
necessary for quarry work, and excludes mills for cutting and dressing 
the stone. 

The following statement is made by the Union Bluestone Company, 
of New York City: 

Output of blltestone by Union Bluestone Co·mpany, New York City, for the yem·1881. 

------------------------------------------~-------, 

Description. 

Flagging ----- ..•. _ ...•.. ---· 
Platforms ................... . 
Rock ....... _ ................ . 
Cut garden.... .. ...... _ .... . 
Curb ...... . ................ .. 
Gutter ...................... . 
Sills ... _ .................... .. 

~~t~Jhi~-:::::::::::::::::::: 
Steps ................ -- . ----. 
Belgian bridge crossings .... . 
Rubbed sills ..... ... ...... .. 
Rubbed curb and lintels .... . 

Cubic feet. 

3,188, 217 
29,019 
23, 878 
25, 793 

877,424 
126, 539 
426,671 
343,020 

3, 639 
12,234 

150, 920 
125,791 
67,276 

Description. 

Axed, 20-inch curb .......... . 
Rubbed flagging and hearths. 

~~~~:~~:~a:~:::::::::::::: 
Planed platforms ............ . 
Sawed and planed .......... .. 
Well stone .................. . 
Elevated railroad foundation 

Cubic feet. 

40, 129 
55,815 

100, 311 
57,252 
31,897 
58,734 
8,496 

stone, 3,467 pieces .................. .. 
Corners, 1,340 pieces . .. • .. . .. .. ...... .. 

5, 753,055 

In addition to the above, $93,000 worth of manufactured stone was 
3old for building and other purposes. As these figures represent nine-
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tenths of all the blue~tone quarried in the State, the total output may 
be safely stated to be 6,400,000 cubic feet, and its value in round nnm· 
bers $1,750,000. 

The following is a tabular account of different localities in the United 
States producing sandstone in 1887: 

Production of sandstone in the p1•incipallocalities in 1887. 

States. Localities. Value of 
product. 

Connecticut . . • • • • • Portland...... . . . . . . . . $540, 000 

Massachusetts . • • . Roxbury. . • . . . . • . . . • • . 10, 000 
Springfield .. • • . • .. • • • 475, 000 

East Long Meadow. . . 70, 000 

Ohio............... Buena Vista . . • • . • . . . . 31, 000 

Bellaire............... 15,000 
r.eesville . . . . . .. . . • • . . 25, 000 

Cuyahoga and Lorain 700,000 
counties. 

Lancaster . . • . • • .. • .. . 30, 000 

West Virginia . . • • . Wheeling...... . . . . • . . 150, 000 
Colorado........... Entire State.......... 813, 680 

Remarks. 

This figure represents some increase 
over 1886. One new quarry was 
opened during 1887. Markets in 
the West were very much injured 
by the strikes in Chicago in the 
spring of 1887. 

The product was 25 per ·cent. greater 
than in 1886. Stone from this re· 
gion is shipped to the principal cities 
of the the East and as far west as 
Kansas City, Missouri, and Omaha, 
Nebraska. 

The product is shipped to the princi· 
pal cities of the East and as far west 
as Omaha, NebraAka. 

The production for 1887 is reported as 
25 per cent. less than that of 1886. 

The production of 1887 is from 15 to 
20 per cent. greater than that of 
1886. It is used principally at towns 
in Ohio and Indiana. 

Stone from these sources is shipped 
all over the East and South and as 
far west as Denver. Canada forms 
a good market. The J?l'Oduction of 
1887 represents a large mcrease over 
1886. In this region 8 new channel
ing-machines, 5 gangs of saws, and 
other machinery for quarrying and 
hoisting. 

Production was somewhat better than 
in 1886. Two new quarries opened. 

The development of the sandstone 
quarries in Colorado advanced rap
idly in 1887, the chief business be
ing done by the Union Pacific Rail
way Company f!'om its Buckhorn 
and Stout quarries in the Hogback. 
The business of carrying this stone 
in cars which would otherwise 
largely .return empty t.o Missouri 
river points is an important one to 
the I·ailway, but the margin of profit, 
after paying expenses and freight, 
is so small that it discourages small 
quarry owners from attempting to 
reach the Miasouri Valley markets. 

New discoveries and developments.-The Wadesborough Brown Stone 
Company;with a capital of $200,000, has purchased the property of the 
Atlantic Brown Stone Company, and will add considerably to the ex
isting plant and open up a number of quarries, which will probably be 
producing in 1888. 

A sandstone quarry of good quality has been opened up at Tempe, 
Maricopa county, Nevada. The close proximity of this quarry to the 
railroad is a great advantage1 and it is expected that developments will 
be made. 
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SLATE. 

Production.-The following table shows the production of slate for the 
years 1884 to 1887, inclusive: · 

P1·oduction of roofing slate in all sections during the yea1·s 1884, 1885, 1886, and 1887. 

[Squares of 100 square feet each.) 

Sections. 1884. 1885. U!86. 1887 . . 

1----------------1------------ ----

Bangor and Pen Argyl region, Pennsylvania.. 195, 505 196, 832 215,341 230, 000 
Slatington section, Pennsylvania . . .. . . . . . . . . . 104,000 108, 000 109,000 112,000 
Vermont...................... . ............... 85,000 130, 000 111, 385 120,000 
Maine......................................... 41, 000 34, 000 36, 000 37,000 
Chapman's . . . . . . . . .. . . . . .. . .. . .. . ...... ... . . . 29,499 26,328 24,464 28,439 

~~:~rnl!~~~~~ _._._._. _._._._._._._._._._._._._._._- .-.- _. _._. _· _. _._ . .- _._. _. 1g: g~~ f*: ~~~ ~~: ~~g ig: g~g 
Michigan..................................... 7, 000 10,000 12, 000 7, 200 

Total ................................... 481, 004 I 536, 900 536, 790 573, 639 

Total yearly production of roofing slate from 1879 to 1887, inclusive. 

Years. 

1879 - ---- - - . -- - - .. - - .. -- •• - . - - . - - - - - ..•. · ........ - .... - . 
1880 ......................... -- .•.•......... ---- . . .... . 
1881 .......... - ... - . - . -.- • - - - - .•.• -- •• - . - - .. - - .. - ..... . 
1882 ...•..•.••. -- ...•.•. - •................. ·- .... . .. . 
1883 ... - .. ---- ..... -- ............. -.- ... -.--- ...... . - .. 
1884 ...................................... . ........ . .. . 
1885 . ................................................ .. 
1886 - . - ......................... - ........ -- .. -- . - ... --. 
1887 ................................ . ................. . 

Averag~:~ 
Number price per 

of square, Value. 
squares. delivered 

367,857 
382,867 
454,070 
501, 000 
506, 200 
481,004 
536, 960 
536,790 
573, 439 

on cars. 

$3. 85 $1, 851, 865 
3. 07 1, 648, 467 
3. 00 1, 610, 370 
3. 00 1, 720, 317 

The year 1887 has been an active one for the roofing slate industry, 
and the above tables show a decided gain in production. The increase 
in production of 1887 over 1886 is due not only to the general advance 
in building operations over the country, but also to a steadily increas
ing demand for slate rather than other material for roofing purposes. 
In a number of cities fire-proof material is required by law for roofs, 
and in the case of ste~p roofs slate is, in the great majority of cases, 
preferred to roofing tiles on the score of less cost and weight, and in 
cold climates, greater durability. 

The demand for slate seems to be increasing more rapidly in the 
west, south, and southwest than in other sections of the country. 

Prices.-The prices of slate in New York for different times are given 
in the following table, which shows a more encouraging condition of 
business than last year. 

Compamtive prices of roofing slate at New York January 1. 

-------- l---18-85_. __ 

1 

1886. 1 --1-88_7·--~--1-8-88_. __ 

Purple ................ $6.00 to $7.00 $6.00 to $7.00 $5.00 to $6.00 $5.00 to $6.00 
Green............... 6.00 7.00 1 6.00 7.0015.00 6.00 5.00 6.00 
Red................... 15.00 15.00 10.00 12.50 
Black ................ . 4.50 5.00 4.50 5.00 3.50 4.00 3.50 5.00 
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Exports.-The exports of roofing slate from New York City for 1887, 
as well as for 1886, show a falling off as compared with the year pre
vious; although the decrease in 1887 is small as compared with that of 
1886. 

Expm·ts of 1·oojing slate from New Ym·k for 1887. 

Pieces. Value. 

1------------------------------
South America ....................................... ~ ........ . 
West Indies ....................... --·----·· .•••••.••..•........ 
Africa ....................................................... . 
New Zealand and Tasmania ................................. . 
British Australia ............................................ .. 

79,800 
82,910 

6, 300 
51,500 

2, 083,041 

$2,188 
3, 240 

172 
1,378 

55,074 

Total . . .. .. . • • • .. • • • . . . .. . . . . . • . • .. . • • . • • . • • • • • . • . . . • . • . . 2, 303, 551 62, 052 

Exports of roofing slatefrom the port of New Yorkfrom 1876 to 1887, inclusive. 

-------Y-ea_r_~ ______ 
1 
__ T_o_n_s. ___ P_i_ec_es_._l_v_al_u_e._ 

1876 .• • • • • ••• • . • . . .. ... • •• ... • • • . .. . . • • . liJ, 475 2, 684965,' 942858 1$637476', 223732 
1877 .•••••. -- - . . . • . . .. • • • • .. • • • • . . • . . • • . 25, 565 
1878 ...................... -....... .. • • .. 12, 320 1, 834, 225 II 308 852 
1879 ................ - ............... -... 4, 792 3, 085, 124 166, 220 
1880 ................................. -.. 11, 267 1, 698, 522 220, 292 
1881...... .. • .. • .. .. .. • . . • .. . . . . • .. .. • .. 2, 927 3, 522, 527 138, 904 
1882............ .. .. • .. • • .. .. • • .. .. .. • .. 864 4, 337, 801 153, 318 
1883 ................................. -.. 187 1, 488, 226 54, 063 
1884...... • • • • • • • • • • • • .. • • • • .. .. • • • .. • .. 50 2, 776, 236 90, 262 
1885 ................................. - .......... - 4, 113, 204 115, 206 
1886...... . • • . • • • • • .. • • • • .. • • • • .. • .. .. .. .. .. .. • . .. 2, 825, 246 79, 064 
1887 .. • • • • • • • • • • • • • • • • • • • • • • • • • • • • .. .. • . . .. • .. . . • . 2, 303, 551 62, 052 

Slate finds every year new applications which increase its consump
tion to a greater or less extent. Its use for various purposes in con
nection with interments is one whicll seems just now to be markedly in
creasing; these purposes are grave covers, coffin boxes, monuments, 
and slabs. Aside from the use of slate as a roofing material, the slate 
industry seems to be almost in its infancy when, in addition to the ap
plications of it already made, are considered the numerous possible ap
plications which may be realized in t.he future. The following table 
shows the shipments from the Slatington section during 1887 of slate 
for all purposes. : 

Comparative table of the annual saleS' in the Slatington section. 

Articles. 18S5. 1886. 1887. 

1-------------------1------j----

~~h!~~~~i~:~~~- ::::::::::.:::::::::::::::::::: --~~;~~ ~ ~ 
1 

pieces .. 
Flagging .......... .' ......................... cases •.. 

cars ... 
Blackboards .................................. cases .. 
Mantels .................................... 5 pieces.· 

~cases ... 
Hearth slate .................................... do ... . 
Rough, sawed, and shaved ..................... do .. . 

108, 000 
39,872 
31,849 
1,429 

27 
5, 882 

8 
24 
2 

46! 

109,000 
42,388 
58,713 

1, 673 
21! 

6, 791 

21 

112,000 
40,740 
64,959 

1, 824 
15 

11,119 

1 ......... . 
32 .••••••••• 
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The amount of slate produced in Vermont during 1887 for milling 
purposes alone, entirely aside from roofing purposes, is 2,000,000 square 
feet, 1 inch thick, valued at $350,000. At Fair Haven, Vermont, 430,000 
square feet, worth $38,700, were produced for purposes other than roof-
~~ . 

In Virginia 350 tons of' slate were used for milling purposes. 
Improvements in machinery, by which the cost of manufacture is re

duced, are reported from a number of localities. 
The following table shows the exports of manufactured slate, largely 

school slates, from New York during 1887. The figures represent a 
large proportion of the entire exports for the year: 

Exports of rnanufact·ured slate from the port of New York, 1876 to 1887 inclusive. 

Years. Cases. Value. Years. Cases. Value. 
1--------1------11------~ ----~ 

1876.................... 10, 612 
1877 ·•·••••••••• .••... . . 8, 675 
1878 ...•••.•....... ~-... 13, 274 
1879... ..••. .••. •. ...... 17, 505 
1880.... •• .••• .•. ••• . . . . 15,674 
1881................ . . .. 14, 414 

$87,500 1882 ..................... 14,625 $68,150 
68,437 1883 . .•••....••••••.••••• 8,943 40,674 
88, 215 18R4 ...•....•• -...... . . • . 12, 189 53, 021 
74, 251 1885........... .• •• .•. • . . 10, 5731 49, 965 
76, 709 

1

. 1886 ..••.•• __ •. . • • • • . . . .. 9, 498 40, 804 
62, 109 1887............. . • • . . . .. 9, 433 39, 560 

Exports of all kinds of slate f1·om the port of New York, 1876 to 1887 inclusive. 

Years. Value. Years. Value. 

1876 .................. ...... .. $464, 733 1882 . . • • . . • • • • • .. • • • • . • • . . • • • • . $221, 468 
1877 ................. : •..••••. 714, 709 1883.. •• • •• •••. •••••• •••• •• . • .. 94,737 
1878 ......................... . 397,067 1884.......... •. ••• •••••.• ••• . . 143,283 
1R79 ........................ .. 240, 47L 1885 ..... .••• .• .••••.. .•. .•. ... 165,171 
1880 ......................... . 297,001 1886... ... ..................... 119,868 
1881 ......................... . 201,013 188T. ...... .••••. ....... •• .. ... 101,612 

New discoveries and developments.-The Anglo-American Bangor Slate 
Company, limited, has been organized in London with a capital stock 
of £120,000, shares £25 each, to acquire by purchase land in North
ampton county, Pennsylvania. 

A slate quarry has been opened up on the road between Colorado 
Springs and Canon City. The slate is said to be of fine quality. No 
actual production has yet been reported. 

A company, of which Mr. J. K. Barton is president, has been organ
ized at Rock Mart, Georgia, for the purpose of mining and manufactur
ing slate. 

It is reported that the California Slate Qompany is preparing to ship 
a large quantity of slate from quarries in ElDorado county to Oakland 
and San Francisco. 

A superior quality of roofing slate exists in ·Antelope island, one of 
the islands of Great Salt Lake. No developments have yet been re- · 
ported. 

Quite a number of new quarries in seams of slate previously worked 
have been opened during 1887 at all the various slate sections heard 
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from ; but they can hardly be regarded as new discoveries, being sim
ply additions to the quarries previously in active operation. 

The slate developments near Little Rock, Arkansas, given in the 
report for 1886 have not yet reached the stage of actual production, 
although about 50 squares were quarried as a sample in 1887. Tests 
of strength show this slate to be equal to that produced at Brownville, 
Maine. 

In the same region another preliminary development is being pushed, 
and early in 1888 about 70 squares were made. This slate is about equal 
in quality to No~thampton and Lehigh Valley slate. All slate in this 
immediate region appears to be well adapted for roofing purposes, but 
is not so good for school slates. 

Nine miles west of Hot Springs some work has been done upon a 
purple vein of slate, which will answer for mantel and slab work. In , 
addition to the places already named, there are others which show good 
surface indications. Mr. Alonzo Hull, of Little Rock, is able to give in
formation in regard to all slate in this region. 

Imports and exports of building stone.-The following tables show the 
extent of the foreign commerce of the United States in marble and other 
stone: 
Marble imported and ente1'ed for consumption in the United States, 1867 to 1883 inclusive. 
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1867 .••.•••• ........... ............ .......... ............ ··-·---· $192,514 $2,540 $51,978 $247,032 
1868 .••..••• ............. 309,750 4, 403 85,783 399,936 
1869 .••••••. .......... ........... . ............ . .......... . ............. 359,881 3, 898 101,309 465,088 
1870 ..•• .... $28" 332,839 3,713 142,785 479,337 
1871 ...•.... $5,973 $168 $77 $44 400, 158 1,134 118,016 525,598 
1872 . ••..••• 3,499 1, 081 452 -.. ~ . -- 318 475,718 4, 017 M, 539 539,624 
1873 .......• 3,124 21 · ·· · ---- ............ . ........... . 396,671 4,148 69,991 473,955 
1874 ..•..... 1, 837 ............. ............... ............... . ............ 474,680 2, 863 51, 699 531, 079 
1875 .•.•••.. 1,456 427 96 .& ....... . 527,628 1,623 72,389 603,619 
1876 ...•.•.. 595 126 203 87 .. ..... . .... 529, 126 1,151 60,596 591,885 
1877 ...•.... 2,124 ............... ............... .. ............ .. ............. 349,590 1, 404 77,293 430,411 
1878 ..•..••. 198 11 8 .............. .... ....... 376,936 592 43,915 421,660 
1879 .•••••.. 184 ............ .............. ................ .............. 329,155 427 54,857 384,623 
1880 ........ ............ .. . ............. ............ .. . ............ ............. 531,908 7, 239 62,715 601,862 
1881 ·····• .. 339 ............. ............... ......... ~ .... . .............. 470,047 1,468 82,046 553,900 
1882 ........ 655 ............. .............. --··-·-- ............. 486,331 3, 582 84,577 575,145 
1883 ·-·· ... . 619 .............. ............ ............... ............ 533,096 2, 011 71,905 607,631 

During the last four fiscal years the classification has been as follows: 

Classification. 1884. 1885. 1886. 1887. 

1-----------------1---------1----1 

Marble: 
$429, 186 $!10, 843 $415,615 In blocks, rough or squared, of all kinds __ ... _.. $511, 287 

Veined marble, sawed, dressed, or otherwise, in· 
eluding marble slabs and marble paving tiles . 12, 941 43, 923 81,497 109,866 

All manufactures of, not specially enumerated .. 67, 829 54, 772 3·!, 546 48, 884 
------- ·-------

Total................................. .. ...... 592, 057 527, 881 526, 886 67:6, 365 
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Building stone ( exol'Usive of marble), paving stone, and atone ballast imported and entm·ed 
for consumption in the United States, 1867 to 1887 inclusive. 

rd 
Building stone, 

,; 
<P <P :g rough. g 
<P 

rE3 ·s.~ 
Fiscal years 4S ?,<P 

"' R <P • a5 ending l=l$ <P 
45 ~ s.s ~ l=l 

.tune 30- g a5 ~ ~ 
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0 I> ::::: ~ 
"" = 0:: ~ 0 

~ 
oil o;! 

iXl 0' p. r:n. ~ Pol iXl E-1 
- -- --- · --- - - -------- - - ------~ 

1867 ..••.. 
Long tons. 

$37,510 $85,204 ·-····-· ......... .......... $5;7i8' 
....... . .. .. ............ 

1868 ...... . $59,081 . .... ......... . ............ ........... 16,045 118,776 ................. 
1869 ...... . 6l, 408 .............. . $8,237 $4,171 19,602 85, 3ti4 .. ......... 467 $il, 987 ............ . 
1870 . ...... 150,619 ............... .............. 3, 201 19,879 107,521 . ........ . 2, 034 1(', 518 ............... 
1871. ..... 145,759 1,455 16,982 , 3, 660 21,381 117,484 . ........... . ........... 34,703 

$362: 2i7 1872 ...•.• 162,614 10,723 39,515 : 7,680 25,925 107,192 $2,459 5, 529 11, 303 
1873 . ...... . . 218, 2il6 20,226 73,889 6,160 26,643 .91, 503 1, 486 3, 788 17,14il 438, 848 
1874 ...... 238,680 19,658 81,645 8, 534 27,519 80,519 1, 639 7,246 21,882 467,664 
1875 ...... - 275,633 15,748 67,357 10,986 42,022 16,342 2, 023 2, 017 9, 025 425,405 
1876 . ...•. - 316,404 8,199 34,124 7,174 44,266 2, 051 1, 938 1, 005 9. 350 416,312 
1877 ...... - 201, 034 7, 584 25,571 5,492 34,479 4 1, 705 · 485 1 6; 272 275, 042 
1878 . ...... 153, 693 10, 197 37,878 7,136 39,935 275 2, 614 1, 950 6, 989 250,470 
1879 .•••••. 125, 493 6,845 24,531 13,956 46,260 620 1, 456 2, 943 2, 365 217,624 
1~80 ...... 75, 501 11,035 43,997 10,220 51,165 72 2,560 2, 383 7, 572 193,470 
1881. ...... 76,741 15,867 65,950 15,115 46,862 2 1, 990 3, 799 5,401 215,860 
1882 ..•••. - 104,296 16,778 75, 369 ............. 45,774 154 2, 710 16,599 8,792 253,694 
1883 ....... 127,476 14,324 64,767 ......... 44,375 2, 813 1, 841 2, 6~9 5, 745 249,646 
1884 .•.••• . 122,463 12, 198 50,860 ........ 34,640 16, 099 143 2, 576 2, 551 229,332 
1885 ....... 145,344 13,183 64,680 ....... 56,913 5,196 ....... ........ 4, 056 276,189 
1886 ....... 171,840 13,084 65,4!59 -······ 110,512 4, 366 .......... .......... 3, 759 305,936 
1887 ....... 220,585 13,513 63,690 .......... 46,188 529 ........... ........ . 2, 011 333,003 

Marble and stone of domestic production exported j1·om the United States. 

Fiscal years end· I 

ing September Manu- Fiscal years Manu-
30, until1842, and Rough. factured. Total. ending Rough. factured. Total. 

June 30 since. June 30-

---------
1826 .•••••.••.. ......... $13,303 $13,303 1857 ..••..•• . .. ............... $111,403 $1ll, 403 
1827 ••••••••••• ............ 3, 505 3,505 : 1858 ......... .. ............. 138, 590 138,590 
1828 ·••••••·••· ............. 3,122 3,122 ' 1859 .•• • ..•.. ............ 112,214 112,214 
1829 ••••••··••· ........... 2, 647 2, 647 1860 .•.•. . ... ............. 176,239 176, 239 
1830 .•••••..••. .......... 4, 655 4, 655 1861 .•••.•••. .. ............ 185,267 185,267 
1831 •••••.••••• ........... 3, 588 3,588 1862 ......... .. ............. 195,442 195,442 
1832 ..•...••••• ............ 3, 455 3,455 1863 ......... .. ........ . .... 138,428 138,428 
1833 .••••.••••• ······-· 5, 087 5,087 1864 ......... $57,715 144, 647 202,362 
1834 ·••·•·••••• ........... 7,359 7, 359 1865 .••••.••. 74,261 183,782 258,043 
1835 .••..•••••• ............ 8,687 8,687 1866 ......... 89,703 112,830 202,533 
1836 ........... .............. 4,414 4,4~ 1867 ..••..••. 53,983 138,558 192,541 
1837 ·•••· •••••. ............ 5, 374 5,3 1868 ......... 60,399 105,046 165,445 

1838 ·•••••••••• .......... 5, 1!19 5,199 1869 ......... 62,266 87,135 149,401 
1839 •.••. ··-· •• .......... 7,661 7, 661 1870- .•...••. 42,227 138,046 180; 273 
1840 ........... ............ 35,794 35,794 1871 .•••..••. 135,672 137,613 273,285 
1841. .....••..• ............... 33,546 33,546 1872 ......... 156, 976 165,311 322,287 
1842 ........... .............. 18,921 18,921 1873 .••••..•. 96,735 189,795 286,530 
1843 (9 months) ............ 8, 545 8, 545 1874 ......... 126,669 168,977 295,646 
1844 ........... . ............ 19,135 19,135 1875 ......... 125,968 254,356 380,324 
1845 ........... ........... 17,626 17,626 1876 ......... 95,480 236,255 331,735 

1846. ··-······· ............. 14,234 14,234 1877 ......... 131, 716 017, 937 1, 049,653 
1847 ..•••.•••.. ........... . 11,220 11,220 1878 ..•...••. 142, 661 597,356 740,017 
1848 •.••.•••••• .. .......... 22,466 22,466 1879 ......... 143,457 430,848 574,305 
1849 ..••....••• ........... 20,282 20,282 1880 ......... 199,051 453,912 652,963 
1850 .•••.•••••• ......... ,. .... 34,510 34,510 1R81 ..... 220,362 409,433 629,795 
1851. ·-· •.••••. ............ 41,449 41,449 1882 ......... 180,774 433,656 614,430 
1852 ........... ........... 57,240 57,240 1883 ........ . 152, 182 389,371 541; 553 
1853 ••••..•.••. ............. 47,628 47,628 1884 ......... 188,245 415,015 603,260 
1854 .•••••••••• ... ...... 88,327 88,327 1885 ......... 182,719 (a)330, 786 513,505 
1855 .•••••••••• 11l8, &'6 168, 5d6 1886 ......... 159,553 (a)445, 708 605,261 
1856 ••••••••••• .............. 162,376 162,376 1887 .••...••. 211,£19 (a)348, 533 560,352 

a Includes roofing elate. 
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Marble and stone, and manufact-ures of marble and stone, of foreign production exported 
from the United States, 1872 to 1887, inclusive. 

Fiscal years ending June 30-

1872 ........................... . 
1873 .......................... .. 
1874 ........................... . 
1875 .......................... .. 
1876 ........................... . 
1877 .................. · ......... . 
1878 ........................... . 
1879 ...... ..................... . 

Value. 

$1,229 
4,571 
1,928 
3,428 

13,371 
8,475 
3,448 
6, 364 

Fiscal years ending June 30-

1880 .•••. -- ..................... . 
1881 . - - . - . -- •••• - ••. - ........... . 
1882 ............................ . 
1883 ..••..••••• •••••••••·•••••••· 
1884 ..••..••••••••••••••••••••••. 
1885 ··••·••••••••••••• ........ .. 
1886 ............................ . 
1887 ........................... .. 

Value. 

$6,816 
709 

4,848 
490 

8,420 
14,406 
4, 617 
4,133 

Summarizing the foregoing statistics, the movement during the fiscal 
years 1882 to 1887 may be stated thus: 

Balance of trade in marble and stone. 

Exports. 

Excess of 
Re-ex· imports 

Imports. Of domes- ports of Total ex· over ex-
tic pro· foreign ports. ports. 
duction. produc-

tion. 

Fiscal years ending June 30-

1-------·------·i---- ------------ ----
1882 .. .. • • . . • . .. .. .. .. .. • • .. • • .. • • • $828, 839 $614,430 

541,553 
603,260 
513,505 
605,261 
560,352 

$4,848 
4110 

8,420 
14,406 
4, 617 
4,133 

$619, 278 $209, 561 
542, 043 933, 615 
611, 680 209, 709 
527, 911 276, 159 
609, 878 222, 944 
564, 485 342, 883 

1883 ................................ 1, 475, 658 
1884 . .. . • • . .. • .. . .. • .. .. .. .. . .. .. • .. 821, 389 
1885 .. .. . • . . . . . .. . .. .. • • .. .. • • • • .. . . 804, C70 
1886 . .. . • . .. .. • • .. .. .. .. .. • • . .. • • • .. 832, 822 
1887 .. .. • • .. • • .. . • . . .. .. .. .. .. .. • • • • 907, 368 

CEMENT. 

Production.-The following table shows the production of the n&tural
rock cements in the leading districts during 1887. 

P1·oduction of cement made front natural rock in the leading districts in 1887. 

Rosendale, Ulster county, 
New York ................ . 

.Akron, New York . ........ . 
Louisville, Kentucky .... . ... . 
La Salle, lllinois ........... .. 
Utica, Illinois . . ............. . 
Mankato, Minnesota ........ . 
Milwaukee, Wisconsin ... . .. . 
Lehigh Valley, Pennsylvania. 
Potomac River .............. . 

Barrels of 
300 pounds. 

2, 338,744 
715,000 

1, 189,000 
165,000 
160,000 
160,000 
340,000 
600,000 
150,000 

Howe's Cave, New York ....... 
Eastern Ohio ............ .•.... 
Onondaga, New York ........ . 
Kansas City, Missouri ....... . 
Manhattan, Kansas .•••....... 
Virginia, Georgia, Texas and 

New Mexico ............... . 

Barrels of 
300 pounds. 

150,000 
100,000 
250,000 
150,000 
25,000 

200,000 

Total. .......... : ......... 6, 692, 744 

The average value per barrel of the above natural-rock cement was 
77! cents, making a total of $5,186,877 as the value of the product of 
}887. I 
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The following table shows the production for the past six years: 

Production of cement .made from natural rock in the United States from 1882 to 1887. 

Years. 
Barrels 
of 300 

pounds. 

1882 • • • • • • • . . • .. . • • . • . • • • • • • • • • • • . . • • . . . • • . • • • • • • • . 3, 165, 000 
1883 . • • • • • . • • • • . • • • • • • • • • . • . • • . • • • • • • . • • • • • • • • . • . • . 4, 100, 000 
1884 ·••••• ••••••. ••• . ••. . .•••.•• ••. ••••••• ••• ...... 3, 900,000 
1885 . • • . • • . . • . .. . • • . . • • • • • • • • • • • • • . • . . • • • • • • . • • • • • • 4, 000, 000 
1886........... •• • . • • • •• . • • . • .•• • • • .•• • •• • • • • .• • • . . 4, 350, 000 
1887 .••• .• ......... . •••••.• •••••• •••. •••• •• . • • . . •• . 6, 692,744 

Average 
price per 

barrel. 

$1.10 
1. 00 
.90 
.80 
.85 
. 77! 

Total 
value. 

$3,481,500 
4,100,000 
3, 510,000 
3, 200,000 
3, 697,500 
5, 186,877 

It is plain, from the above tables of production, that the natural 
cement industry is in a decidedly flourishing condition; it furthermore 
appears from inquiry that at none of the works above mentioned was 
the supply fully equal to the demand. If the rate of production at
tained during the spring of 1888 is maintained through the year a total 
of 7,500,000 barrels is indicated as the production of 1888. 

Estirnated production of American Portland cement {1·om 1882 to 1887. 

Years. 

1882 ..••••.••. ••••·•••· ·•••••·••·••••••·••··• .••.•••. 
1883 ..•..••••• ·•••••· .••••• •••••• ••••••...••• •••••••• 
1884. . ••..••..•..•• . .•.. ···••• ..••••.•••••.•••.•.••••. 
1885 ••••••••••••••••••.•••••••••.•••••••••••••••••••• 
1886 .............. . ................................. . 
1887 ............................................... .. 

Barrels 
of 400 

pounds. 

85,000 
90,000 

100,000 
150,000 
150,000 
250,000 

Average 
price per 

barrel. 

$2. 25 
2.15 
2.10 
1.95 
1. 95 
1. 95 

Total 
value. 

$191,250 
193,500 
210,000 
292,500 
292,500 
487,500 

The total production of all kinds of cement during the past six years 
.was about as follows: 

Total production of all kinds of cement in the United States from 1882 to 1887. 

Years. Barrels. [ _ _ v_a_lu_e. __ , 

1882. .. • • • .. • • • • • • • • • • • • • • • • • • • • • • . • • • .. • • • • • • • • • . . . • • • • • • • • • • 3, 250, 000 
1883...... •••••••••• .•••••.••• • ••• ••• • • • • ••••• •••• •• . • • . . ••••• 4, 190, 000 
1884 .................. ·••••• •••••• •••••• •••••• •••••• ••••••• ••. 4, 000,000 
1885...... ... . ................................................ 4,150,000 
1886 ................... ••••• .••••...••••.••••••••••• ·•••••• ••. 4, 500,000 
1887. ••••• •••••• •••••.• ••• •• . • • • • • . • • • • • •• •• • • •••• •• ••• • • • • •• . 6, 942,744 

Imports of cement at New York, in casks of 400 pounds. 

From From Eu· 
Years. Great ropean 

Britain. continent. 
Total 
casks. 

Coston 
pier per 

cask. 

$3,672,750 
4, 293,500 
3, 720,000 
3,492, 500 
3,990,000 
5, 674,377 

Total 
value. 

l----------------------l------l------~- ------------l--------1 

1!!77 .......................... . 
1878 ·••••• .................. . .. . 
1879 ............................ . 
1880 . .. . ...................... .. 
1881 ........................... . 
1882 .......•••..... . ...• • ....••. 
1883 ...... . ....... . ... ·· · - .. • •• . 
1884 ........................... . 
1885 ...... ·••• • • ............... . 
1886 ................... .. ...... . 
1887 ... .. ................. .. ... . 

47,632 
51,477 
80,834 

120,833 
149,486 
171,202 
158,602 
155,477 
187,955 
261,464 
432,327 

10,818 
19,040 
25,212 
45,080 
73,186 

190,924 
143, 3!13 
201,085 
250,860 
301,887 
385,903 

58,450 
70,517 

106,046 
165,913 
222,672 
362,126 
301, 965 
356,562 
438,815 
563,351 
818,230 

.. · · $2: 6o · .. $94i; 528 
2. 70 815, 306 
2. 50 891,405 
2. 05 899, 571 
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Cement impm·ted and entered for consttrnption in tha. United States, 1868 to 1887. 

I 

Fi~cal years end-~ Quantity 
mgJune 30- · 

1868 ....•• -------- ····-· ..•••• 
1869 . ....•. -···-·· .••••• ··-·-· 
1870.--.- .. --- . -- .. :. - -- . - •• --
1871 ...... - --.-- -· -·-··· ·-···· 
1872.---------·-·· ··--·· ·-···· 
1873. -··· ---·----- ····-· ····--
1874 ...••.. ·-· - --- ·---·· ·-··--
1875 ...••• ·- ··- --- ···--- ·---·· 
1876 . .•.. --· ·-···· ·----· ··---· 
1877 ..... ·-· ------ ----·----·· 

Value. 

$10,168 
9,855 

18,057 
52. 103 

172, 33!! 
209, O!l7 
286,429 
261,741 
247,200 
201,074. 

Fiscal years end- Quantity. Value. 
ingJune 30-

Barrels. 

I }~~g : : :: : : : : : : : : : : : :::: :: :::::: 
~ f~~~ : : : : : : : : : : : : : : : : : :: :: : :: : : : 

18R2 . . . . . . . . . . . . . . . 370, 406 
] 883 . ---------.---. 456, 418 
1884 . ...........••. (a)585,768 
1885 . ----.- - -- . - - - - 554, 396 
1886 . . - - - - - - - - . - - - . 650, 032 
1887 . . --- .•. -- ..•• - 1, 070, 400 

$184,086 
212,719 
373,264 
441,512 
683,684 
802,294 
825,095 
874,070 
733,297 

1, 101, !J9i 

a Classed si.mpl,v as cement; kind not specified since 1883. It is probable, however, that 
8bout 95 per cent: of the total imports is Portland cement. 

Comparative prices per barrel of cement in New York Janum·y 1, 1884 to 1888. 

1884. 1885. 1886. 1887. 1888. 

------ ----l---------l - ------- l--------l---------1---------l 

Rosendale ..... $1.10to$1. 20 $1.00 $1.10to$1. 25 $1. 20to$l. 25 $1.15to$1. 20 
Portland . • . • • • 2. 40 2. 75 $2. 50 to 3. 00 2. 25 2. 50 2. 00 2. 25 2. 25 2. 50 
Roman.-- .. -. -~2. 75 3. 50 12. 75 3. 50 2. 75 3. 2512. 65 2. 85 2. 65 2. 85 
Keene's com-
mon .. • . . . . . • • 5. 00 6. 00 5. 00 6. 00 4. 50 6. 00 4. 50 5. 50 4. 50 5. 50 

Keene's fine.. . 9. :!5 9. 75 9. 50 10. 00 9. 00 10. 00 7. 50 8. 50 7. 00 8. 25 

529 

New developments.-The works at Akron, New York, Mankato, Min
nesota, Saint Louis, Missouri, and La Salle, Illinois, all under the con
trol of the Standard Cement Company, have been increased in capacity 
to 1,000,000 barrels during 1887. In the fall of 1887 construction was 
commenced upon a large plant at Jeffersonville, Indiana, and completed 
in the spring of 1888. The works of the Milwaukee Cement Company 
have been increased by the addition of a mill costing $150,000, with a 
capacity of 2,000 barrels per day. 

Early in 1888 a company was organized at Pittsburgh for manufact
uring cement, capital $50,000. The works are on the line of the Pitts
burgh Junction railroad, and have a capacity of 50 tons per day. The 
annual output is expected to reach 12,000 to 20,000 barrels. The presi
dent of the company is Mr. John Q. Everton, who has patents pending 
for the process to be employed. 

The Chicago Cement and Lime Works Company, with a capital stock 
of $500,000, has been incorporated at Chicago. Extensive works are to 
be established at Blue Island, where cement rock of good quality is to 
be found. 

The Chattanooga Cement Manufacturing Company, capital stock 
$250,000, has taken steps toward the erection of cement works near the 
Citico furnace. The process to be used is the Broin process, involving 
the utilization of blast-furnace slag. The capacity of the works will be 
600 barrels per day. The works of Messrs. Thomas Cooley & Co., of Erie, 
Tennessee, have been increased to a capacity of 2,000 barrels per month. 

The Lawrence Cement Works, at Eddyville, New York, were burned 
in July, 1887. The loss wa~S $1407000. 

9164 MIN-34 
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The first attempt in the United States to use the Ransome process of 
burning and grinding cement, already described in the report on cem
ent for 1886, has just been made by the Portland Cement Company, 
of Portland, Oregon. Tllese works have just commenced operations, 
and are located at Oregon City, Clackamas county. The material 
used is a natural Portland cement rock found in Douglas county, 
Oregon, and is said to be unlimited in quantity. The Ransome revolv
ing cylinder is used, and the natural material is burned in a powdered 
state, using an ordinary gas producer to furnish gas as fuel, which is 
burned in the cylinder simultaneously supplied with air, the heat being 
thus under perfect control. The abundant water power of the Willa
mette ~·iver is utilized. The works have now a capacity for producing 
30,000 barrels of cement per annum ; but this capacity can be tripled 
by the addition of only the necessary grinding mills. 

A very interesting paper on '~Hydraulic cements, natural and artifi
cial, their comparative values," was read before the Society of Arts of 
the Massachusetts Institute of Technology, Boston, in November, 1887, 
by Mr. U. Cummings, general superintendent of the Standard Cement 
Company. This publication gives some historical information of interest 
and discusses in a very thorough manner the relative values of natural 
:<>nd artificial, or Portland, cement from the standpoint of their methods 
of manufacture, their composition, the changes which take place during 
manufacture, and the tests which they have stood, both preliminary to 
their adoption in particular cases by engineers and after their use in 
structures for a greater or less length of time. 

The superiority that can be claimed for an artificial cement over the 
natural product lies chiefly in the fact that it is possible to control the 
proportions of the ingredients in artificial cement, while in natural ce
ment rock variations in the proportions of clay and carbonate of lime 
always exist, the lower layers usually containing more clay than those 
aboYe, and the variation amounting in some deposits to as much as 20 
per cent. Usually, however, a large percentage of the deposit is evenly 
enough proportioned to yield a good cement when all parts are mixed 
together. Very excessive variations are, however, occasionally met with. 
The following quotation from this paper will show the author's views in 
regard to the manufacture of Portland cement: "The Portland cement 
manufacturer has it in his power to control the proportions of the ma
terials he uses, and renders it possible for him to make his product uni
form. Careful attention to proportions and mixing and care in the 
matter of calcination will produce a cement that seemingly leaves little 
to be desired. But so long as these details are intrusted to the hands 
of ordinary laborers-and there seems to be no other way-so long as 
the natural cements sustain their present reputation, and through their 
very cheapness keeping down tbe price of Portland, none but th_e 
cheapest class of labor can be employed in the manufacture of artificial 
cements, and, no matter how vigilant the superintendent may be, tb(fl'6 
will be failures, and fJometimes dis~stroqs OPes," 
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Mr. Cummings also enters a vigorous protest against the prevailing 
custom of basing conclusions, in selecting cements, upon the results of 
tensile-strength tests alone. He claims that the connecting link which 
ought to exist between general good quality and high tensile strength 
is concealed, and that " practical experience teaches that we can find 
both good and bad cements that will sustain a high tensile strain, and 
that we can find both good and bad cements that will test low." 

Tbe subject of properly testing and comparing cements was referred 
to in the last report as one to which more attention should be given, and 
the impression that tensile-strength tests alone do not tell the whole 
story in regard to a cement seems to be gaining in strength. 

Interest in cement made with blast-furnace slag as one of the ingre
dients seems to be rapidly gaining ground. The following, taken from 
London ''Engineering," is a brief account of some of the processes which 
involve slag as an ingredient: 

"Three kinds of cement are made from bl_ast-furnace slag. The first, 
which is really more of a mortar than a cement, is produced by grinding 
slag sand with 15 per cent. of lime and 15 per cent. of oxide of iron. 
The grinding is generally done wet, and the product requires to be used 
within a few hours after being made, so that its employment is quite 
local. The second cement is made by grinding 75 per cent. of dry slag 
sand with 25 per cent. of dry slaked lime, according to Mr. Larsen's 
patent. It is essential that the ingredients should be finely pulverized, 
and that they should be intimately commingled. For this purpose the 
inventor uses a machine which he calls a 'homogeneizer.' The ·third 
cement is made according to a process brought out by Mr. Frederick 
Ransome. Equal weights of slag, sand, and chalk are ground together 
in a wet state, and after being dried are burned either in a kiln or re
volving furnace, the process followed being similar to that used in mak
ing Portland cement. The following table gives analyses of two of 
the cements we have mentioned, and also of two examples of Portland 
cement: 

.Analyses of centents. 

Lime. Silica. A.lumina. Ferric Ferrous. Magnesia. Water. oxide. oxide. 

---------- - - - --
No. 1 slag cement ..••.. 22.9 21.01 19.85 8.80 4 4. 36 12 
No. 2 slag (Larsen) ..••. 41.96 24.34 18.74 .14 .27 6. 57 4. 70 
Portland (No.1) .••...•. 59.9 24.07 6. 92 
Portland (No.2) ........ 55.57 22.92 8.0 

~---' 

Middlesbro' slag .....•. 40 52.34 
Middlesbro' (No.2) ..••. 36.88 51.12 
Middlesbro' (No.3) ...•. 40.45 50.08 

The first and second analyses are by Mr. J. E. Stead. The non-essential ingredients are not given. 

"From this it will be seen that the first two cements are widely differ
ent in their chemical constitution from Portland cement, and they are 
still more different in their physical condition, for the lime is mostly 
free, the materials not having undergone the incipient fusion which 
l?ortland cement exverieuces, .Now, iu the slag the propo;rtiQU of lime 
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to alumina aud silica is about. as 39:51, w bile in cement it is as 58:31; 
therefore 100 parts of slag, including the inert matters, require the 
addition of 56 parts of lime, or of 100 parts of dry chalk or limestone, to 
provide the constituents of a good cement, and this is the mixture used 
in Ransome's process. The result gives a product which exceeds the 
strength of Portland cement, and which improves by age. Samples 
seven years old are in existence, and show no signs of deterioration. 
Of course, the process is only commercially feasible in districts where 
slag is produced, bnt there it ofl'ers a means of turning a useless prod
uct into a valuable material, and, if it be carried out by Ransome's re
volving furnace, the expense for plant is comparatively small." 

LIME. 

The production of lime in the United States during 1887 is estimated 
at 46,750,000 barrels, worth $23,375,000. 

For comparison with the production of previous years the following 
table is presented : · 

Estimated pt·odtwtion of li1ne in the United ·states front 1882 to 1887. 

Years. 

1882 .......................................... .. 
1883 .......................................... . 
1884 ........................................ .. 
1885 ......................................... .. 
1886 .......................................... . 
1887 ......................................... .. 

Barrels of 
200 pounds. 

31,000,000 
32,000,000 
37,000,000 
40,000,000 
42,500,000 
46,750,000 

Average 
value at Total value. 

kiln. 

$0. 70 $21, 700, 000 
. 60 19, 200, 000 
. 50 18, oOO, 000 
• 50 20, 000, 000 
. 50 21, 250, 000 
. 50 23, 375, 000 

In the preparation of this report correspondence with lime producers 
in all parts of the country afforded a sound and reliable foundation upon 
which to base the above estimate. Although the numerous replies re
ceived can by no means be regarded as making up an accurate census of 
the product, some of them are presented below in more or less detail 
merely to give a general idea of the condition of the industry as a 
whole, and fairly close estimates of individual localities: 

Produc-

States. Localities. tion, bar- &marks. rels of200 
pounds. 

Alabama .......... Silura ................ 175,000 Production increased by 10 per cent. 
over 1886; one new kiln established. 
There are nine kilns, but only six 
operated throu~h the year. 

Calera ................ 150,000 This amount :Kmresents an increase 
over 1886. · ns were not operated 
to their full capaci~. 

LongView ........... 200,000 More lime made and etter {)rices se-
cured than ever before. ne new 
kiln erected during 1887. 

California ......... San Francisco .••.•••. 295,000 This figure represents an increa8e of 
15 per cent. over 1886. A number of 
new kilns were erected, increasing 

Connecticut ....... New Haven .......... 115,000 
the ca-pacity by 100,000 barrels. 

Product10n increa8ed by 10 per cent. 
over 1886. One new kiln erected. 

Canaan ............... 100,000 Production 10 per cent. lar~er than 
1886. Two new kilns were estab-
li11had in 1887, thus increasing the 
total capacity 25 per cent. 

i-. • • - ' --·- ·----, . I 
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States. LocaJities. 
Pro-:!uc
tion, bar· 
rels of 200 
pounds. 

Indiana ...•••••.... Huntington.......... 420,000 

Iowa............... Maquoketa . • • • • • . . . . . 200, 000 

Wilton Junction...... 120,000 

Kentucky . . . . . . . • . Louisville . • • . • • • •• • . . 150, 000 

Maine . • • • • • • . . • • •• Knox county .•••..... 1, 987, 000 

Rockland .••••••...... I, 388, 443 

Maryland.......... Cockeysville ......... . 

Buckeystown ..••.•.•. 

Baltimore ........... . 
Massachusetts .... . Adams ...•.••.•...... 
Michigan •. . . . • • . . Detroit .•••••...•..... 

BeHevne .......... . .. . 

Minnesota......... Duluth ..••••••••.••. . 

Red Wing ...••••••... 

New York .....•••• Buffalo .•••••......... 

Elmira ••••••••••••.•.. 

350,000 

262,500 

245,000 
4Q, 000 
84,000 

70,000 

60,000 

200,000 

100,000 

14,350 

Glens Falls . •••.• . .... 1, 000, 000 

Ohio....... . • . . . . • . Toledo............ . . . . 593, 000 

Cleveland . . . . . . . . • . • . 350, 000 

Carey • • • • . . . . . . . . . . . . 35, 000 

Marion . . • • . • . . . . . . . . . 252, 000 

Pennsylvania...... Chester and Mont- 1, 159,458 
gomery counties. 

Allentown .•••.....•.. 

High Spire .•......•.. 
Keystone Junction . .. 

Tennessee . . . . . . . . . Erin ......•••........ . 

Texas . • • . . • . . . . . . . Austin ••••.....•..... 

Vermont ...•.•.... Saint Albans ........ . 

105,000 

105, 000 
87,500 

100, 000 

80,000 

180,000 

I Wisconsin . . . . . . . . . MiJwankee ....••..... 1, 000, 000 

Remarks. 

This is estimated to be 20 per cent. 
higher than the production of 1886. 

This figure is estimated as 10 per 
cent. higher than production of 1886. 

The increase in production (JVer 1886 
is 20 per cent. 

The production was about the same 
as that of 1886. 

There are about thirty-two producers 
of lime in the region for which this 
figure is given. 

The production for 1886 was 1,282,000 
barrels. There are twenty-one pro
ducers. 

There was a falling off in the product 
ofthisregionin 1887. Anew quarry 
of limestone has been opened. 

The production was 15 per cent. be· 
hind that of 1886. 

Production less than 1886. 
This i& 1,000 barrels ahead of 1886. 
This product is very Jittle if any 

ahead of 1886. The producing ca
pacity was increased 10 per cent. 
during the year. 

The lime made here is said to be quite 
pure. . 

This figure is 40 per cent. above the 
production of 1886. All the lime
stone comes from Kelly's Island, 
Lake Erie. 

Production about same as 1886. Pro
ducing capacity increased by 17 per 
cent, two kilns being erected. 

This is believed to be no higher than 
the product of 1886. The competi
tion with Canada is quite active 
and close. 

The lime produced here is made 
partly from shell and partly fr-om 
limestone from i.e Roy, New' York, 
and partly trom BeHefonte, Penn
sylvania. 

This product includes that of Warren, 
Washington, and Saratoga counties. 
The production is less than in 1886. 
Competition with Canada has kept 
production down. 

The production did not materially in
crease above that of 1886. 

This figure is about the same as that · 
for 1886. 

A.bout the same amount was produced 
in 1886. .A. new limestone quarry 
was opened, but not worked during 
1887. 

This figure is 20 per cent. greater than 
that for 1886. The producing ca
pacity was increaAed by addition to 
plants already existing by about 20 
per cent. 

The product of 1886 was 1,017,500 bar
rels. Philadelphia and suburbs 
form the chief market for this prod
uct. 

The production of 1887 was slightly 
in advance of 1886, but the produc
ing capacity was increased by 10 per 
cent. dur.ing 1887. 

About the same figure as for 1886. 
25 per cent. higher than the produc

tion of 1886. 
The production at Erin has rapidly in

creased. 
The production is said to be 25 per 

cent. above that of 1886. 
There was no considerable advance 

over 1886. 
Slightly increased production over 

1886. . ~ 
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In New York City the price of Rockland lime was lower in 1887 than 
in 1886; this was due to a war between commission merchants in New 
York City, and also to stronger competition with the product from St. 
Johns, New Brunswick. According to the "Record and Guide" the 
total growth of supply in New York will approximate 160,000 barrels; of 
this increase 50,000 barrels came from Maine, 90,000 from New Bruns· 
wick, and 20,000 from other sources. 

Compamtive prices per barrel of eastern lime at New Ym·k on Janua1·y 1, 1878 to 1888. 

Years. Common. Fine. Years. Common. Fine. 

1---------1-------11---------1-----

1878 ................... . 
1879 .................. .. 
1880 ................... . 
1881. .................. . 
1882 ................... . 
1883 ................... . 

$0.80 
. 80 
. 85 
.90 

1. 25 
1.10 

$1. 00 1884 ................... -. $1. 00 $1.20 
. 90 1885 ................... . 1. 00 1. 20 

1.00 1886 .................... . 1. 00 1. 20 
1. 00 1887 .. - •.• - ••. - •.. -- ..••. 1. 00 1. 20 
1.40 1888 .................... . 1. 00 1. 10 
1.40 

Lime impm·ted and entered for consuntption in the United States. 

Barrels. 
1869 ... -- •. --- .. - - .... ---- . -- .. -
1870 .......................... .. 
1871 ........................... . 
1872 .......................... .. 
1873 .......................... .. 
1874 ........................... . 
1875 .......................... .. 
1876 .......................... .. 
1877 ........................... . 
1878 .......................... .. 

$10,800 
9, 063 

11, 315 
11,014 
8,260 

10,964 
7,328 
7,367 

12,823 
14,344 

Ban·els. 
1879 ..................... , ..... .. 
1880 ............................ . 
18!:!1. ........................... . 
1882 ... -.- .. -.. .. .. .. 73, 093 
1883...... ..... ...... 76,889 
1884 ... -- .. --.. . .. • .. 53, 505 
1885. ................ 54,676 
1886 .............. -.. 82, 855 
1887................. 132, 239 

$13, 196 
15, 852 
:!4, 968 
36, 879 
41, 22~ 
26,370 
28,270 
41,307 
57,226 

Lime and cenwnt of domestic pt·oduction exported from the United States, 1864 to 1887. 

Fiscal years ending 
.June 30- Quantity. Value. Fisr.al years ending 

.June 30- Quantity. Value. 

Barnls. Barrels. 
1864 ................ ···-···---·- $86,386 1878 ................. 82,507 $98, 33~ 
1865 ................ ................ 94,606 1879 •..... - ··- ....... 60,657 74,097 
1870 ................ 31,175 61,490 1880 ................. 41,989 52,51:54 
1871 ................ 27,575 51,585 1881. ................ 57,555 83,598 
1872 ................ 39,686 69,218 1882. - . -...... - ... - - . 67,030 100,1ti9 
1873 ................ 27,873 52,848 1883. - .. - -........ -. 74,687 120, 1o6 
1874 ................ 41,349 69,080 1884 ................. 65,768 108,437 
1875 ............ - ... 64, 01:!7 98,630 1885 ................. 79,627 127, 523 
1876 ................ 53,827 77, 568 1886 ................. 81,465 123,103 
1877 ................ 78,341 97,923 1887 ................. 71,282 107,770 

BRICK. 

Production.-In collecting the statistics of brick production in the 
United States for 1887 the plan of obtaining replies direct from pro
ducers as a basis for a final estimate was very much more completely 
and effectively carried out than for the 1886 report. The results of the 
large correspondence thus made necessary, are very satisfactory, and to 
indicate the exten~.of the ground covered it may be stated that the 



STRUCTURAL MATERIALS. 535 

nggregate number of brick actually returned by replies to leUers of 
inquiry addressed to manufacturers in cities and towns all over the 
cou~try was 4,050,465,000. 

The year 1887 was an unusually brisk one in brickmaking; the total 
production of common brick is estimated at 5, 790,000,000, valued at 
$30,976,500. 

New developments.-The number of new brick-yards reported as estab
ished during 1887 is 204; this number, which is without doubt lower 
than the true figure, does not by any means represent the total increase 
in producing capacity, as in many places additions in the way of im
proved machinery and improved methods were made which largely 
increased manufacturing capacity, aside from the establishment of 
entirely new plants. 

The production of pressed brick is estimated at 284,000,000. The 
year has been a prosperous one for fine brick. Philadelphia and Trenton 
pressed brick have been in particularly good demand. New develop
ments and additions to capacity have been made at Zanesville, Ohio, 
and the demand for the product of this plant is steadily and quite 
rapidly increasing. 

The following table gives the production of some of the more import
ant cities and towns in thirty States. The figures in this table are 
estimates by the leading producers in the places named. In the majority 
of cases the agreement between the many independent estimates for 
one and the same place was very satisfactory : 

Production of brick in the principal localities d1wing 1887. 

States. Cities or towns. Number. Value. 

1---------1------·----1---------
Alabama ................ .. 
Arkansas ................. . 
Colorado .................. . 
Connecticut ....•.... .. .... 

Delaware ................ .. 
District of Columbia ...... . 
Georgia ................... . 

Dlinois .••.•••.••••••.••••• 

Indiana ................... . 

Iowa .•••••.••••••.••..••.•. 

Kentucky .•••.••••.••••••. 

Montgomery . .. • . • . . • .. • • • .. • • . 19, 000, 000 
Little Rock .. ........ . . •• .. .... 12,000,000 
Denver.............. . .......... 51,500,000 
Berlin and vicinity, Middletown, 62, 000, 000 

Hartford, North Haven and 
vicinity. 

Wilmington.............. .. • .. • 33, 000, 000 
Washington.................... 100,000,000 
Albany........................ 3, 500,000 
Atlanta .. .. .. .. .. .. .. . .. • • .. .. . 40, 000, 000 
Columbus...................... 8, 000,000 
Macon . .. . .. • . .. .. • . . .. . • • .. . .. 25, 000, 000 
Bloomington . . .... . ..• ••. .••••. 15,000,000 

Ch. (1" s 450, 000, 000 
wa.,o ·····--···············l (a)23,000, 000 

Lincoln........................ 4, 800,000 
Rockford.. . .. .. .. . • • • . • • . • • .. .. . 4, 000, 000 
Springfield .. . • .. • • . . • • .. • • .. • • . 14, 300, 000 
Urbana . . .. . . .. •• . • • . .... .. .. .. 3, 500,000 
Elkhart .. • . .. .. . .. • • .. .. • .. . • . 5, 500, 000 
Evansville . . .. . ........ .... .... 21,500,000 
Hobart......................... 4, 000,000 
Indianapolis.................... 28, ooo, ooo 
Porter.......................... 10,000,000 
South Bend . .. .. .. .••••. •• . • •.. 9, 000,000 
Des Moines.................... 18,000,000 
Muscatine . ..................... 5, 000,000 
Sergeant Bluff.................. 3, (>00, 000 
Covington...................... 18, 000, 000 
Lexington.... . .. .. • .. . . .. . • .. .. 8, 000, 000 

a Pressed. 

$95,000 
84,000 

334,750 
372,000 

260,000 
750,000 
19,250 

250,000 
40,000 

125,000 
90,000 

2, 796,840 
505,000 
28,800 
30,000 
69,000 
21,000 
27,500 

107,500 
24,000 

168,000 
80,000 
54,000 
90,000 
25,000 
17,500 
90,000 
56,000 
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P1·oduction of brick in the principal localities during 1887-Continued. 

States. Cities or towns. Number. 

Louisiana ..•.••.•.•••.•.•.• i:~~!od.~~::::: ::::::::::::: : 1~; ~~~; ~~g 
New Orleans............... . .. . 40,000,000 

Maine •••..••...•...•...... ili~f~:~~-~~:::::::::: ::::::::: · 1;; ggg; ggg 
New Castle. . . . . . . . . . . . . . . . . . . . . 9, 000, 000 
Portland . . . . . . . . . . . . . . . . . . . . . . . 9, 000, 000 
South Penobscot............... 5, 500, 000 
West Hampden................ 8, 000,000 

Maryland .........•........ Baltimore...................... 175,000,000 
Massachusetts............. Cam bridge . . . . . . . . . . . . . . . . . . . . . 55, 000, 000 

Summerville . . . . . • . . . . . . . . . . . . . 10, 000, 000 
Taunton . . . . . . . . . . . . . . . . . . . . . . . 17, 000, 000 

Michigan .................. Detroit........................ . 70, 000,000 
Flint . . . . . . . . . . . . . . . . . . . . . . . . . . . 4, 000, 000 
Lansing . . . . . . . . . . . . . . . . . . . . . . . . 3, 750, 000 

Minnesota ......•.•..••.... ~~~ep~~Y~:::::::~::::::::: :: : i~; ggg; ggg 
~t::~S:~f~~ :::::::::::::::: Osyka......................... . 9, 000,000 

~:~:~~ ~~~:::::: ::::::::::::::: : 10~: ggg: ggg 
Nebraska .... . .......•..... Lincoln . .. . . ...... .. .. . .. ...... 18, 000, 000 

Omaha......................... 80,000,000 
New Hampshire . . . . . . . . . . Dover......................... 10, 500, 000 

Gonic.......................... 14,000,000 
New Jersey .••..••..•...... Hackensack.................... 80,000,000 

Matawan.... . .................. 22,000,000 
Perth Amboy.................. 60, 000, 000 
Sayreville . . . . . . . . . . . . . . . . . . . . . . 124, 000, 000 

T t 5 ( a)22, 000, 000 
ren on · · · · · • · · · · · · · · · · · · · · · · ~ 23 000 000 

New York .•••••••••••••... Albany ............•..•••.. .,.. 24: ooo; ooo 
Buffalo......................... 50,000,000 
Dutchess Junction............. lli, 000,000 
Haverstraw . . . . . . . . . . . . . . . . . . . . 350, 000, 000 
Jamestown..................... 5, 000,000 
Newburgh..................... 48,000,000 
New Windsor...... . . . . . . . . . . . . 57, 000, 000 
Rondout........................ 108, 000, 000 
Rochester ................. :. . . . 25, 000, 000 
Verplanck . . . . . . . . . . . . . . . . . . . . . 5, 000, 000 

I 
Ohio......... . • . . . ••• •• •• • . Akron. .. . ...................... 10,000, 000 

Bridgeport . . . . . . . . . . . . . . . . . . . . . 12, 000, 000 
Cincinnati. . . . . . . . . . . . . . . . . . . . . . 100, 000, 000 
Toledo . . . . . . . . . . . . . . . . . . . . . . . . . 27, 500, 000 
Toronto . . . . . . . . . . . . . . . . . . . . . . . . 45, 000, 000 
Zanesville . . . . . . . . . . . . . . . . . . . . . . 20, 000, 000 

Pennsylvaaia . .•..••.•..••. Allentown . .................... 13,200,000 
Philadelphia . . . . . . . . . . . . . . . . . . . 100, 000, 000 
Allegheny and Pittsburgh..... 149,700,000 
Reading. . . . . . . . . . . . . . . . . . . . . . . . 26, 000, 000 
Sharon . . . . . . . . . . . . . . . . . . . . . . . . . 12, 000, 000 
York ........................... 7, 500,000 

Rhode Island..... . . . . . . . . . Providence...... . . . . . . . . . . . . . . . 15, 000, QOO 
Tennessee . . . . . . . . . . • . . . . . . Chattanooga . . . . . . . . . . . . . . . . . . . 28, 000, 000 

Clarksville...... . . . . . . . . . . . . . . . 5, 000, 000 
Memphis. . . . . . . . . . . . . . . . . . . . . . . 35, 000, 000 

Texas .••.•• .•••....... . ... Dallas......................... . 16, 000, 000 
Galveston...... . . . . . . . . . . . . . . . . 6, 000, 000 
Paris...... . ................... . 10,000,000 
San Antonio...... . . . . . . . . . . . . . . 5, 000, 000 
Texarkana..................... 6, 000,000 

Virginia...... . . . . . . . . . . . . . Norfolk . . . . • . . . . . . . . . . . . . . . . . . . 12, 000, 000 
Richmond............... . ...... 25, 000, 000 

West Virginia .....•....... Wheeling...................... 8, 000,000 
Wisconsin .••.•• . .......... 

1 

Menominee.................... 12,250,000 
Milwaukee ........•.•.••....•. . , 50,000,000 
West DePere ..•.. . ............ 7, 500,000 I 

• 

Value. 

$30,000 
60,500 

240,000 
57,000 
60,000 
45,000 
54,000 
33,000 
40,000 

1, 400,000 
330,000 
60,000 
72,000 

350,000 
20,000 
18,750 

180,000 
55,000 
54,000 

600,000 
42,000 

126,000 
509,000 

63,000 
86,000 

440,000 
132,000 
270,000 
620,000 
207,000 
140,000 
120,000 
400,000 
80,000 

2, 000,000 
28,000 

288,000 
285,000 
648,000 
150,000 
30,000 
57,500 
90,000 

500,000 
137,500 
270,000 
180,000 
79,200 

800,000 
898,200 
156,000 
60,000 
45,000 
90,000 

175,000 
30,000 

210,000 
96,000 
42,000 
60,000 
40,000 
36,000 
72,000 

180,000 
64,000 
75,000 

350,000 
37,500 
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The following statements in regard to a number of the brick pro
ducing localities may be found of interest as showing in a somewhat 
detailed manner the condition of the industry in 1887 : 

Condition of the b1·ick industry in 1887. 

Number of 
States. Towns. brick made Remarks. 

in 1887. 

Alabama .•••...... Montgomery .••..•... 19,000,000 This figure exceeds production of 
1886 by about 7,000,000. Those 
not locally used were shipped to 
Birmingham, Bessemer, Deca-
tur, and Briarfield, Alabama. A 
few were sent to southern Ala-
bama and Florida. One new 
yard was established. 

Colorado ........... Denver ............... 51,500,000 There was trouble from strikes in 
(a) 2,000,0(10 Denver. Machinery was intro-

duced to some extent. The in-
crease over 1886 was about 10 per 
cent. Cost of labor was higher. 
Four new yards were established 
during 1887. 

Connecticut •••.... Berlin and vicinity, l 62,000,000 This figure is the production of 
and other towns. twenty-fonr yards situated at 

and near Berlin, and at Middle-

- town, Hartford, and North Ha-
ven. Production about same as 
in 1886, prices lower. Used 
mainly in Connecticut, a few 
sent to Rhode Island and New 
York. Two yards fitted with 

Delaware .......... 
new machinery. 

Wilmington .•.....•.. 33,000,000 Production same as 1886. One new 
yard established. 

District of Colum- Washington ......... ·. 100, 000, 000 This figure is not much greater 
bia. than that for 1886. Two new 

yards established. 
Georgia .••••••••••. Atlanta ............... 40,000,000 About same figure as for 1886. 

P~od~?-ctused mainly in Atlanta, 
B1rmmgham, Anniston, Ala-
bama, and Chattanooga. Tennes-
see. A few 8ent to southern 
Georgia and Florida. Four new 
yards in 1887. 

Columbus ............ 8, 000,000 This is one-third more than the 
product of 1886. 

Macon ................ 25,000,000 Production increased 25 per cent. 
over 1886. Product used about 
one-half in :Macon and small 
townsin vicinity,theotherhalfis 
shipped mainly to Florida. Two 
new yards were established. 

Illinois ............. Bloomington •••.••... 15,000,000 Production in excess of 1886. One 
new yard established. Bricks 
9-uite largely used for street pav-

Chicago ............ :. 450, 000, 000 
mg. 

The figure for 1886 was 400,000,000. 
Strikes in the early part of the 
season among bricklayers quite . seriously affected the brick pro-
duction as well as building in 
general. Beven new yards were 
established during the year. 
This does not include 23,000,000 

Springfield ........... 
pressecl brick. 

14,300,000 This figure is 20 Eer cent. above 
that for 1886, c iefiy owing to 
the fact that the dry season 
drove tile makers into brick 
manufacture. The manufacture 
of paving brick is increasing 

Indiana .•••••.•••••. Evansville ............ 21,500,000 
quite rapidly. 

Production not much greater than 
that of 1886. Brick chiefly used 
locally and in neighboring towns, 
though some quite large ship· 

I 
ments were made to Birming-
bam, Decatur, and Florence, 
Alabama. One large yard for 

. pressed brick was started in 1887 • 

a Fire brick. 



538 MINERAL RESOURCES. 

Condition of the b1·ick indust1·y in 1887-Continued. 

(--------------------------------~--------~--------------------------< 

States. Towns. 

Indiana............. lltdianapolis . ...••.••. 

South Bend ......... .. 
Iowa • • • • • • . • • • • . . . Des Moines ......... .. 

Kentucky . . . • . . . . • . Covington ...•...•.•.. 

Lexington ••••••...... 

Louisiana........... Hammond ........... . 

New Orleans ......... . 

Maryland ..••••..... Baltimore .•.......... . 

Massachusetts...... Cambridge .••...•.... _ 

Summerville' .••••. . .. . 

Taunton •••••• . ....... 

Michigan .••••.... _ Detroit ......... _ . . . . _ 

Minnesota _. . . . . . . . Minneapolis ...... . .. _ 

Saint Paul. .......... . 
Missouri. . • • . • • • • • . Kansas City .•...... 

N ehraska.......... Lincoln .••... . ....... . 

Omaha ...•.•.•..•.... . 

New Hampshire ... Dover ............... . 

Gonic ................ . 

New Jersey •••.•••. Hackensack .••••••••. 

Matawan .••••••••••.. 

Perth Amboy ..•...••. 

Number of 
bricks made 

in 1887. 

28,000, 000 

9, 000, 000 
18,000, 000 

18,000,000 

8, 000,000 

11,000,000 

20,000,000 

175, 000, 000 

55, 000,000 

10, ooo, 000 

17, 000, 000 

70,000, 000 

30, 000,000 

11,000, 000 
100, 000, 000 

18, 000,001\ 

80,000,000 

10,500,000 

14, 000, 000 

80,000,000 

22,000,000 

60,000, 000 

Remarks. 

This figure represents the product 
of Marion county, including 
Indianapolis. The product of 
1887 is 20 per cent. ahead ofl886. 
The introduction of natural gas 
has benefited the industry 
markedly. 

Production about same as in 1886. 
The production of 1887 was very 

little if any greater than that of 
1886. One new yard was estab
lished. 

This figure is probably about 
1,000,000more than that for UJ86. 
Two-thirds of the product was 
used in Cincinnati. One-third 
used locally. 

Production 2,000,000 larger than 
that ofl886. Chiefly locally used. 

This :figure is greater than that 
for 1886. Brick used mainly in 
New Orleans. 

This amount was manufactured 
in the citv proper, but there are 
about as many more made in the 
vicinity, making a total con
sumption of 40,000,000 in the 
city:dnring 1887. The consump
tion of 1887 is not believed to be 
greater than that of 1886. 

'!'he production in Baltimore dur
ing 1887 is about 5 per cent. 
greater than in 1886. The 
pressed brick are among the 
finest in tl1e market anywhere 
in the country, and all the brick 
are of fine quality. 

Thia figure is about the same as 
that for 1886. Brick used mainly 
in Boston. 

Production little, if any, greater 
than that of 1886. Brick uHed 
in Boston and vioinHy. 

About the same amount in 1886. 
Product used in New Bedford, 
Fall River, and Boston. 

This :figure is greater by 20,000,000 
than that for 1886. 

This represents an increase of 10 
per cent. over the production of 
1886. One new plant established 
during 1887. 

A gain over 1886. 
An increase of 20 per cent. over 

1886. Three new yardd were es
tablished. 

The production increased by one
third in 1887. 

The production of • 1886 was 
75,000,000. Five new yards were 
established m 1887. 

This represents no material in
crease over 1886. 

Slightly greater than prortuct of 
1886. Used mainly in Boston 
and other cities of Massachu
setts. 

This figure represents the output 
of thirteen yards on the Hacken
sack river, an<l is 12,000,000 more 
than that for 1886. 

Production ofl887 slightly greater 
than that of 1886. This figure 
does not include vicinity of Mat
awan. 

Production of 1887 was larger than 
that of 1886. 
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Condition of the brick industt·y in 1887-Continued. 

New Jersey • ••. .••. Sayreville .•.... •••• .. 124, 000,000 

Trenton .............. (a) 45,000,000 

N~w York......... Albany .............. . 

Buffalo .............. . 

Haverstraw .......... . 

Newburgh ...... -: ..... 

New Windsor .••..•••. 
Rondout ............. . 

Rochester ........... . 
Verplanck ........... . 

Ohio ............... Akron ............... . 
Bridgeport ......... .. 

Cincinnati .......... .. 

Toledo ............... . 

Toronto ............. . 

Zanesville .......... .. 

Pennsylvania...... Allentown .......... .. 
Philadelphia .••••••.. . 

Allegheny and Pitts
burgh. 

Reading ............ .. 

Sharon ............. .. 

York ................ . 
Rhode Island...... Providence .•••••••••. 

Tennessee • • • .. .. • . Chattanooga ........ .. 

Memphis ............ . 

Texas • • .. • .. • • • • .. Dallas .............. .. 

.24, 000,000 

50,000, 000 

350, 000, 000 

48,000,000 

57,000, 000 
108, 000, 000 

25, oou, 000 
5, 000,000 

10,000,000 
12,000,000 

100, 000, 000' 

27, 500,000 

45,000,000 

20,000,000 

13,200,000 
100, 000, 000 

149, 700, 000 

26,000,000 

12,000,000 

7, 500,000 
15,000,000 

28,000, 000 

35, 000,000 

16,000,000 

Virginia............ Norfolk............... 12, 000, 000 

Richmond . • • . • • • . . • • . 25, 000, 000 

Wisconsin . • • .• • • • . Eau Claire and Meno-~ 15, 000, 000 
minee. 

Milwaukee . .... .. • • .. 50, 000, 000 

Remarks. 

Ten per cent. more were made in 
1887 than in 1886. Three new 
yards were established. 

Production not greatly increased 
over 1886. · 

Of this amount 20,000,000 were lo
cally used, and the balance in 
New York City. 

Three million more in 1887 than m 
1886. One new yard established. 

Production said to be about the 
same as that of 1886. One new 
yard established, making fifty. 
two altogether. 

Production about the same as for 
1886. 

Production about the same. 
Production greater. Valuation 

about same. 
Production about same as in 1886. 
Strikes at Verplanck did great 

damage to tbe industry, as only 
two yat·ds operated throughout 
1887, while in 1886 ten were in 
operation and 50,000,000 brick 
were made. 

Production about same as for 1886. 
One-half of this product is pressed 

brick, the other half common 
brick. There were very few 
made in 1886. 

The production was 20 per cent. 
greater than that of 1886. Cin
cinnati draws also a large supply 
fromneighboringtowns. Eight 
new yards were established. 

The production was 10 per cent. 
larger in 1887 than in 1886. 

The production of 1887 is 25 per 
cent. larger than that of 1886. 

The brick produced in Zanesville 
include some very fine enameled 
and highly ornamental brick. 
:!'~e~Kr0~~~~~~n was 20 per cent. 

Production was in excess of 1886. 
This city draws a large additional 

supply of brick from various 
placesiu thesurroundingrel!ion. 
Brick are shipped from Phila
delphia over a large part of the 
country. 

There were produced 32,000,000 
more in 1887 than in 1886. Four 
new yards were established and 
~~ft~i~~-thers increased their fa. 

This figure is in excess of the 
amount produced in 1886. 

Production no greater than that 
of 1886. 

Production about same as for 1886. 
Production about the same as in 

1886. 
P~h~~c:toa~ :t~:Uercent. greater 

T~~f~ot~~~torf~8~_ooo,ooo greater 

The production was one-third 
greater than that of 1886, but the 
indications for 1888 are a great 
falling off. 

Production no greater than that 
of 1886. 

This is about the annual produc
tion of Richmond. 

P~h~~c!}of8~~~ewhat larger than 

Five million greater than product 

1 
of 1886. 

a 22,000,000 presse(l brick; 23,000,000 common brick. 
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At about the close of 1887 experiments with oil as fuel in burning 
brick were carried out by Messrs. May, Purington & Co., of Chicago. 
The experiments were conducted at Dalton, Illinois, and were with kilns 
containing 225,000 and 280,000 brick. This use of oil enables the brick 
manufacturer to dispense with considerable high-priced labor at the 
kilns. The time of burning is shortened about two days. The experi
ments are regarded as highly successful. 

A new brick, called iron brick, has been invented by Louis Jochum, 
of Ottweiler, near Saarbriick, Germany. It is made by mixing equal 
parts of finely ground red argillaceous slate and finely ground clay and 
then adding 5 per cent. of iron ore. This mixture is then treated with 
a 25 per cent. solution of sulphate of iron, together with a certain quan
tity of finely divided iron ore. It is then molded in a press, dried, 
dipped once more in a nearly concentrated solution of sulphate of iron 
mixed with the finely divided ore and then baked for forty-eight hours 
in the oxidizing flame and twenty-four hours in the reducing flame. • The 
German Government testing laboratory for building material has re
ported favorably on this product. 

Firebrick.-The following table gives the production of firebrick in 
the last few years : 

Estimated production of jit•ebrick for 1883, 1884, 1885, 1886, and 1887. · 

1883. 1884. 1885. 1886. 1887. 
1-------1------------- ----1----

Ohio ....... .. . . . . .. 23, 000, 000 
Pennsylvania . . . . . . 55, 000, 000 
:New Jersey....... . 21,000,000 
Scattering. . . . . . . . . . 7, 000, 000 

25,000,000 
50, ooo, 000 
20,000,000 
8, 000,000 

25,000,000 
50,000,000 
20,000,000 
10,000,000 

25,000,000 
52,000,000 
22,000,000 
11,000,000 

30,000,000 
54,000,000 
23,000,000 
12,000,000 

Total...... . . . 106, 000, 000 1103, 000, 000 105, 000, 000 1110, 000, 000 119, 000, 000 

Production of ji1·e-clay in Ohio in 1886. 

-
Counties. 

Number 
~~~~~~ Nu~ber of employed Production. 
worked. mmers. ifa:,~~~-

Short tons. 
Columbiana............................. 40 51 499 56,233 

"¥:cC:~~!f :::::::::::::::::::::::::::::::: !~ 
Jefferson................................ 49 

7 50 ' 13,802 
20 92 12,218 
60 469 115,024 

Lawrence ............................... 46 20 76 17,150 
Muskingum .....................•.....•...... -.--. 

~:~k~i-~~: :::::::::::::::::::::::::::::: ~~ 
Scioto. . . . . . . . . . . .. . . . • . . .. . • . . . . . . . . . . . . 35 

3 . ............. 751 
1 4 600 
8 12 17,250 

19 132 23,075 
Tuscarawas ............................ -~ 37 

Totals and average................ 39 

33 !18 10,606 

222 1,432 266,709 

All the reports on firebrick indicated decidedly Increased produc
tion over 1886. The increased demand for firebrick to be used in blast
furnace construction in the South, particularly in Alabama and Tennes
see, as well as in cities in the Northwest, was the chief cause for the 



STRUCTURAL MATERIALS. 541 

jump in production. Prices were generally better in 1887 than in 1886, 
except in New York city, where, as shown by the following table, they 
were substantially the· same. 

Prices of firebrick in the New York ma1·ket per thousand. 

Years. Welsh. English. American No.1. American No.2. 

1884 .••..•••.••. . ..•. $30. 00 to $35. 00 $25. 00 to $30. 00 $33. 00 to $35. 00 $25. 00 to $30. 00 
1885-- ... ---- .... --.. 25. 00 30. 00 25. 00 30. 00 30. 00 35. 00 25. 00 30. 00 
1886 ... - .... - .•. -.... 24. 50 30. 00 22. 00 30. 00 . 30. 00 35. 00 25. 00 30. 00 

1888 ................. 21.00 22.50 22.00 24.00 30.00 33.00 23.00 28.00 
1887 .• --.--- .. -- .. -.. 21. 50 24. 00 22. 00 24. 00 1 30. 00 33. 00 23. 00 28. 00 

The following table shows the amount, in short tons, of fireclay used 
by the Colorado works for the past few years : 

Fireclay used by the Colomdo works. 

Cambria Golden Denver Denver 

Years. Brick and G.A.Dnn· Brick and Fireclay Firebrick Total. Tile Com- can&Co.(a,) Coal Com· Com· Com· 
pany. (a) pany. (a) pany.(b) pany. (b) 

------
1880 .......... ........ . ....... 4, 000 5, 000 1,200 ............... 10,200 
1881. ......... 2,000 6, 000 4,500 1,200 ..................... 13,700 
1882 .......... 3, 000 9, 000 960 l, 500 4,000 18,460 
1883 .......... 3, 000 10,000 750 1, 200 1, 600 16,550 
1884 .......... 500 12,000 1, 200 3, 200 .................. 16,900 
1885 •••••••••• 1 ............ 15,000 

800 I ~:::0~---··a;as; 20,300 
1886 ...................... 6,000 200 12,485 
1887 ...................... 4, 000 200 2, 900 4,150 11,250 

a Located at Golden. b Located at Denver. 

New developments.-The establishment of quite a number of new fire
brick works shows the very good condition of the industry at present. 

It is P.robable that firebrick will be produced during 1888 by new 
works at Muscadine, Bessemer, Anniston, and Warrior, Alabama. The 
rapid erection of blast furnaces in this State in the last two years has 
preated a very decided demand for firebrick which has thus far been 
supplied by so~rces outside of the State. Fireclay exists in quantity 
near Tuscaloosa, Alabama, and the establishment of new works there is 
regarded as not improbable in the near future. In Georgia firebrick 
works are to be established at Cartersville and Carrollton probably 
during 1888. The Texas Firebrick and Tile Company, of Athens, Texas, 
organized with a capital stock of $50,000, will erect works during 1888. 
A vein of fireclay 14 feet in thickness was discovered during 1887, near 
Crow's Mill, Fayette county, Pennsylvania; efforts will be made to 
utilize it. New works are to be built for the manufacture-of firebrick 
near the mouth of Brady's Run, Beaver county, Pennsylvania. The 
Savage Firebrick Company, at Hyndman, Pennsylvania, erected three 
additional large kilns, making eig·ht in all. These works have been run 
to their full capacity. At Kansas City, Missouri, a company has been 
formed to manufacture terra cotta and :firebrick. It is probable that a 
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company will be formed to work a vein of fireclay which has been dis· 
covered near Charleston, West Virginia. Experiments have been car· 
ried out upon fireclay obtained at Trinidad, Colorado; the results are 
encouraging, and it is probable that it will be used in the manufacture 
of firebrick. 

Fireclay has also been discovered on Three-Mile creek, Gunnison 
county, Colorado; it will be used for the manufacture of firebrick for 
the coke ovens of the Grand River Coal and Coke Company 

The Glade Firebrick Ootnllauy, capital stoek $100,000, has been char
tered to manufacture firebrick aud other clay products at Nuzum, West 
Virginia. 

The Montana Fireclay Brick Company has been organized at Ana· 
conda, Montana. It is estimated that 5,000,000 fi~ebrick are annually 
used in Montana. 

The imports of firebrick for the last four years are as follows: 

Firebrick imported in 1884, 1885, 1886, and 1887. 

Years. 

1884 .................................................................... . 
1885 ..................................................................... . 
1886 ..................................................................... . I 1887 .................................................................... . 

A decided increase for 1887 above 1886 is evident. 

Number. 

1, 524,000 
3, 401, 449 
3, 463,002 
4, 684,428 

Pottery.-The statistics upon which the following report on the pot
tery industry in the United States is based and the brief history of the 
industry in this country, have been furnished by Mr. Joseph Willets, 
president of the Willets Manufacturing Company, of Trenton, New 
Jersey, and secretary of tbe statistical committee of the American Pot
ters' Association. 

The following table gives the materials, with their amounts and 
values, used in the manufacture of American pottery during the year 
1887: 

Materials. Amount. Value. 

1-------------------------------------l-------------

Kaolin, or china clay .......................................... . 
Ball clay ...................................................... . 
Fireclay ...................................................... . 
Ground flint ................................................. .. 
Ground fel~spar .............................................. . 

Tons. 
22, 000 

6, 000 

15. 000 I 19,800 
10,200 

$231,000 
36,000 
45,000 

168,300 
112,200 

The above are the most important materials which enter into the com
position of earthenware. The coal used in firing the kilns far exceeds in 
tons the amounts of all other materials combined, and in value it is 
much greater than any other item in the cost of production, except labor, 
which many times exceeds the cost of all materials, coal included, used 

- iu m~king crockery. The cousqmptiou Qf CQ<lil in American potteries itJ 
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much less at the present time than formerly 1 owing to the substitution 
lt)f natural gas for coal by Western potteries. It is estimated that with
out doubt one-third of all the pottery wares of the country were fired 
lby natural gas in 1887. White lead, oxide of zinc, boracic acid, and 
cobalt are all important items in the production of pottery, but are small 
in quantity as compared with the items above mentioned, although con
siderable items in the cost. 

The following is a brief sketch of the rise and progress of the pottery 
industry in the United States: 

The first pottery established in the United States was in New York 
city in its earliest days, when under Dutch rule. It was situated near 
the North river, above the present Chambers street, the locality being 
at that time well out of town, in the country. More than a century ago, 
perhaps, a small pottery was established in Trenton, New Jersey, by 
some Frenchmen; here porcelain, similar to what is now known as 
French china, was made, and it is said that the goods were very credit
able. This establishment existed for some years, but it attained no 
great importance. At Philadelphia there was a similar pottery venture, 
also making porcelain or china wares, which are well spoken of for 
quality. This enterprise was sustained for a number of years, but 
failed to reach a permanent existence. / 

There were other attempts to establish potteries in various parts of 
the country from time to time, and the one which seems to have given 
the greatest concern to English manufacturers was one established in 
South Carolina. This was contemporary with the great Josiah Wedg
wood, who has been called the father of the pottery iudustry in Great 
Britain from the fact that he made great improvements in the quality 
of the earthenware (or as he callerl it "queensware ") which gave a 
very great impetus to the bnsiness in England. This South Carolina 
pottery proved quite alarming to Wedgwood, as be feared that it might 
become a dangerous competitor in supplying the earthenware markets 
of the colonies; he therefore petitioned Parliament that the manufact
ure of such goods be prohibited. He seemed to think that, with the 
excellent materials found in South Carolina for making earthenwares, 
the industry would become a successful one. His fears, however, proved 
groundless, as the unequal struggle was of short duration. 

One or two pottery enterprises, inaugurated within the past forty 
years, making special articles of white croekery ware rather than a gen
eral assortment, maintained their existence only, and can not be termed 
successful. 

The term pottery industry as used in this report1 and as understood 
at the present time, does not include the many little potteries scattered 
all over the United States making stoneware jugs, pie plates, drain tile, 
yellow crockery, etc., and which employ from six to twenty men each. 
These little establishments madP- the cheapest and commonest class of 
pottery prodq<;ts, witb which foreign competitioll was powerles~, Qwing 
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to the very low-priced class of such wares, the expenses of their impor
tation bore so large a proportion to their cost at the foreign potteries 
that competition was out of the question. In fact, in many cases the 
crates in which the goods were packed and the inland transportation 
charges equaled the original cost of the goods themselves. The pot
tery industry, as now spoken of, had, therefore, practically no existence 
in the United States in 1861, the several hundreds of so-called potteries 
in this country which statistics show then existed being all of the class 
above referred to. The Morrill tariff bill, and the increase from 24 to 35 
per cent. and the subsequent increase to 40 per cent. did not act as 
inducements towards the establishment of any new enterprise. In 
1863 the rapidly increasing premium on gold offered the necessary in
ducement, and several pottery enterprises were inaugurated; these 
manufactured at first the commonest classes of crockery ware for do
mestic uses, but as experience gave confidence, and the wares gradually 
found favor, better grades were made until the standard of the china
ware used by the millions of American citizens and manufactured in 
this country is recognized as equal to that made anywhere. It is true 
that there are several potters in the United States who make more or 
less of very fine art pieces which are forcing recognition on account of 
their superior excellence, but th-e stability of the pottery industry rests 
upon the fact that it supplies the wants of the people for fine and com
mon crockery for domestic uses, of which we in this country manufact
ure about 60 per cent. The American potter does not claim to be the 
peer of his foreign competitor in art productions, but he does claim to 
equal any foreign manufacturer in the class of china which he produces 
for the American people. To-day the English potter is copying Amer
ican shapes, designs, and styles of decorations. How different is this 
state of affairs from that which existed a few years ago, when the Amer
ican potter depended upon foreign ideas for his shapes and designs. 
With the development of the manufacturing process, talent for design
ing shapes and patterns or styles of decoration bas likewise progressed 
until we have made our own American shapes and designs, which for
eigners have been compelled to copy and adopt in order to find a mar
ket for their wares in the United States. 

This country still takes about 40 per cent. of the total crockery wares 
exported by England; this is about the proportion that has been main
tained for many years, thus showing that the American potter has in
creased his output in keeping with the increased consumption of the 
country. 

In regard to the present prices of pottery it may be said that the con· 
sumer can now obtain for $2.50 what in 1861 would have cost $4. 

The pottery industry gives directly employment to about 10,000 
people, to whom wages amounting to about $4,000,000 are paid; this 
amount being nearly 50 per cent. of the total value of the output of the 
potteries. ln addition to these there are many thousand more em· 
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ployed in the preparation of the materials for the potters' use, such as 
mining the clays, quartz, feldspar, and grinding and washing the mate
rials. To these people nearly as much more in wages is paid ; in fact, 
a careful estimate shows that 90 per cent. of the cost of manufacturing 
pottery is paid for labor in one form or another. 

The decorating branch of this industry is one of its most interesting 
features, and one in which great advances have been made in late years. 
It gives employment of a light, interesting, and elevating character to 
many young people, both male and female. The growth of this branch 
has been wonderful, and has made the demand for beautiful decora
tions, both simple and elaborate, very general and far more widespread 
throughout the country than ever before. Formerly beautiful decora
tion was to be found only in costly French or English ~wares, and the 
consumption was consequently limited to the wealthiest classes. Now 
beautiful decorated wares are found in almost any household, where 
they have been obtained at prices which would have been considered 
impossible a few years ago, and which have reduced very greatly the 
cost for French and English decorated products, and to a very great 
extent have enabled American decorated ware to supersede the foreign. 

New d·iscoveries of kaolin.-Toward the close of 1887 large deposits 
of kaolin were found in several parts of South Carolina, notably at 
Beech Island. At Tunnel Hill, North Carolina, works are being built 
to manufacture high grades of white clay. The Pioneer Pottery Works 
will purchase land and build large works to manufacture plain and 
decorated white ironstone china. Their capital stock is $70,000. 

The following table gives the imports of pottery products since 1880: 

Earthenware and ell ina imported and entered for const~rnption in the United States, 1880 to 
. 1887, inclusive. 

Brown China and China and Other earthen 
Fiscal years end- earthen and 1 . t d t 1 stone, or 

ing June 30- common porce am no ecora ~c por- crockery, Total. 
stoneware. <lecoratecl. celam. glazed, etc. 

1880--=-~--;; 504 !----;;;;-- $1, 188, 847 $3, 945, 666 $5, 500, 3;-
18~1 - -- •. --.---. 27, 586 321, 259 1, 621, 112 4, 413, 369 6, 383, 326 
1882 . -.--....... 36, 023 316, 811 2, 075, 708 4, 438, 237 6, 866, 779 
1883 .••. -- •... -. 43, 864 368, 943 2, 587, 545 5, 685, 709 8, 686, 061 
1884 . -.- ... - . -.. 50, 172 982, 499 2, 664, 231 666, 595 4, 363, 497 
1885 . - .•.• -..•• - 44, 701 823, 334 2, 834, 718 963, 422 4, 666, 175 
1886 . ----.-.-... 39, 154 807, 645 2, 967, 058 1, 024, 235 4, 838, 092 
1887 --- ..... --.. 40, 288 955, 838 3, 608, 465 938, 780 5, 543, 371 

Drain tile.~ The drain-tile industry is increasing steadily from year to 
year in those western States in which extensive underground drainage 
has been found to be a necessity. A cause which operated to ·no incon
siderable extent against the production of tile during 188·7 in a number 
of these States, particularly Indiana and Illinois, was long continued 
drouth, which had the effect of reducing the demand for drain tile and of 
causing tile manufacturers to produce brick instead of tile for a portion 
of the year. There was less tile laid in 1887 in Illinois, Indiana, Iowa, 
and Ohio than in 1886, owing to this drouth 7 it is also true that les~ 

~l94 M~N-3§ 



546 MINERAL RESOURCES. 

was produced, for the same reason. The production of brick was aided 
to a considerable extent by the turning of tile works into brick works. 
The value of the drain tile produced in 1887 is estimated at $14,000,000. 

In the absence of a sufficient number of closely approximate returns 
of tile production in the most important of the western tile producing 
States, the following abstract of a paper on "The Tile Business in Il
linois," by D. W. Dame, of Lanark, Illinois, is presented. The inform::J.
tion contained in this paper was obtained from township assessors and 
from the tile makers them8elves. The following table will give an idea 
of the condition of the tile industry of Illinois on January 1, 1884: 

Table showing condition of tile industry in Illinois January 1, 1884. 

Number of counties in which tile is manufactured.. 75 
Number of factories .......•••••.........• •n•• •••• _ 526 
Amount of capital employed...................... $3,794,000 
Number of employes.............................. 5,495 
Amount paid in wages during the year.. . .......... $1.434,163 
Average number of months in operation .. __ . . . . . . . 7 
Whole number of tile made .........•.......•...... 176,962,821 
Total cost of fuel . . . • . . . • . . . . . . . . . . . . . . . . . . . . . • . . . $504, 960 
Estimated home value of total product.... . . . . . . . . $3,960, 858 

From an examination of the dates of establishment of the different 
factories, it is found that only 5 per cent. of the present number were 
in operation in 1875, and that in 1880 there was only 32 per cent. of the 
present number then in existence. On January 1,1887, there were 824 
factories in operation, and only 65 per cent. of this number were in op
eration on January 1, 1884 ; it is therefore evident that the really great 
impetus in this industry has been developed in the last six years. 

During the year 1887 about twenty new factories were put in opera
tion, and many of the older factories materially enlarged their capacity; 
there were then, on January 1, 1888, 844 factories in Illinois. The 
great central portion of the State, especially east of the Illinois river, 
has about four-fifths of all the factories in the State. This district em
braces what is known as the corn and wheat belt, and is distinguished 
for its uniform fertility. Seventy-seven per cent. of these factories are 
using steam-power for manufacturing and steam for drying the prod
uct. It is also found that the steam factories produce 92 per cent. of 
all tile made, so that it is practically a steam industry, and is becoming 
more so every year. 

The actual consumption of fuel during 1887 by the 844 tile factories 
approximated nearly the same as that of the year 1886 by 824 factories, 
which was 286,287 tons of coal and 30,421 cords of wood; the total cost 
of this fuel w~s $676,008. The probable total amount annually dis
bursed for fuel by the tile makers of Illinois is $700,000. The whole 
number of men employed is found to be 8,509, and the aggregate amount 
disbursed annually in wages is $2,237,204. The estimated amount in
vested in this industry throughout the State is $6,062,053; estimated 
product in 1887 is 333,000,000 tile, being nearly the same as that of 1886! 
Ther~ wen~ 63,00() ll.lilf3S of tile laiq ~ll 1886. Oil fl,ccoqnt of th~ great 
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drouth of 1887, it is estimated that only about 61,000 miles were laid. 
The total cost of laying tile in 1886, at 20 cents per rod, was $3,904,000. 

The magnitude of the tile industry in Illinois may be approximately 
known when we compare what has been done in the past with what is 
to be done in the future. The State has an area of 55,410 square miles, 
60 per cent. of which (33,246 square miles) seriously needs thorough 
underdrainage, while much of the rest would be materially benefited 
by it. To lay drains of tile 40 feet distant on 33,246 square miles would 
require the annual product of the 844 tile factories now in Illinois dur
ing a period of 69 years. 

The above information in regard to Illinois is of particular interest, 
inasmuch as the conditions of a number of other Western States, par
ticularly Indiana, Iowa, Missouri, and Ohio, are quite similar to those of 
Illinois, and therefore some light is thrown upon the probable status of 
the tile industries of those States as well as Illinois. 

The following table gives an idea of the tile industry in Indiana up 
to the year 1884 : 

Production of drain tUe in 1 ndiana. 

Number 
Years. of estab- Capital Value of Hands 

lish- employed. product. employed. 
menta. 

1-------------------------1-----t·- -------1------1-------1 
1879 ................................ ~----
1880 (a) ................................ . 
1882 ................................... .. 
1883 ................................... .. 
1884 ................................... .. 

297 
486 
261 
387 
513 

$456,489 
700,000 
491, 130 
759,562 
958,920 

a Estimated; evidently too high. 

IMPORTS AND EXPORTS. 

$623,720 
900,000 
764,345 

1, 133,515 
1, 659,820 

948 
2, 187 
1,086 
1,517 
1,880 

As will be seen from the following tables, there is a considerable im. 
portation of clay and its products, especially china, porcelain, etc., and 
a small export trade : 

Clay imported and entm·ed for consu.mption in the United States, 1867 to 1883 inclusit,e. 

Fuller's earth. Kaolin. U n wrought pipeclay 
Fiscal years and fireclay. 
ending June Total 

30- Value. 
Quantity. Value. Quantity. Value. Quantity. Value. 

1867 ........ 
Long tons. Long tons. Long ton1. 

280.25 $3,113 ..................... .. .......... 6, 383.75 $72,204 $75,317 
1868 ........ 211.00 2, 522 ................. ............. 8, 383.75 66,958 69,480 
1869 ........ 324.10 3, 587 .................. ............. 12,963.75 84,645 88,232 
1870 ........ 239.40 2,619 ... .............. .............. 8, 014.15 76,057 78, 676 
1871 ........ 290.20 3, 383 ................. ............... 10, 900. 48 103, 144 106,527 
1872 ........ 274. 00 3, 358 ..................... ........... . 13,081.20 128, 130 131,488 
1873 ...... • .. 251.18 2, 978 1,378. 30 $13,091 12,883.82 141,927 157,996 
1874 ........ 277.20 3,440 8!.1.21 1, 378 12,909.14 147,782 152,600 
1875 ........ 300.06 3, 694 130.47 1, 977 10,374.65 116,307 121,978 
1876 ........ 246.73 3, 097 142.00 2,152 11,799.12 126,738 131,987 
1877 ........ 400.00 4,460 204.26 3, 009 11,680.14 129,016 136,485 
1878 ........ 335.07 4, 095 3, 499.30 38,899 9, 406.74 95,877 138,871 
1879 ........ 361.21 4, 269 4, 774.60 45,272 8, 477.80 87,948 137,489 
1880 ........ 578.00 6, 925 7, 823.66 67,740 11,899.80 117,350 192,015 
1881 ........ 267.55 3,207 6, 887.37 66.654 12,444.28 123,545 193,406 
1882 ........ 908.27 11, 444 13,954.85 135,448 12, 181,39 119,620 266,512 
1883 ........ 1, 241.27 14,309 12,870.60 115,492 7, 841.32 74,673 204,474 

-- -- ---
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Classified imJJOrtiJ of clay dut·ing the fiscal yem·s 1884, 1885, 1886, and 1887. 

1884. 1885. 1886. 1887. 

Kinds. 
Long Value. Long IV I Long Value. Long Value. tons. tons. __:: tons. tons. 

--- ----------
China clay or kaolin 16,112 
All others: 

$131,063 10, 626 1$83, 722 14, 183 $110,452 20,387 135,853 

Unwrought .... . 11, 021 85,990 9, 736 76, 899 11,807 89,626 15,411 127,768 
W 'onght ....•. -~2, 149 16, 158 3, 554 29, 839 3, 908 34,129 1, 841 22,740 

-----------
Total ....... 29, 282 233, 211 23, 916 190, 460 29,898 234,207 37,639 286,361 

Building brick impm·ted and entet·ed for consumption in the United States, 1868 to 1887· 

1868 ..•••••••••••••• •••••••••••• 
1869 .••••••••••••••..••••••••••• 
1870 .••••••••••••••..••••.•••••. 
1871 .••••••••.••••...•••..••••.. 
1872 ..•..••.•••..••. ••••·· ..•... 
1873 .•••.• - •••••••• - 963, 500 
1874 .••••• ······--.. 594,330 
1875 .......... •••••· 495,500 
1876...... • • • • • • • • • . 411, 550 
1877. --- ••••.••. ---. 129, 970 

$44,453 
59,359 
46,892 
52,997 
5 2"5 
6:982 
4, 929 
3, 278 
3,147 

897 

1878 •••••••••••••••· 
1879 .•••••••••••••••. 
1880 ..•••••••••••••.. 
1881. •••••••••.••.••. 
1882 . .••••••••••.•••. 
1oo3 ..••••••••••••.. . 
1884 (a) ••••••••••••• 
1885 ............... .. 
1886. ··•·•·•••••••·•· 
1887 .... ···•·· ...... 

25,170 
918,840 
349,000 
539,600 
711,150 
764,700 
531,820 

1, 220,000 
6, 219,441 
2, 732,519 

$166 
4, 534 
1, 662 
3,002 
9,168 
7, 958 
9, 985 

12,905 
19,461 
30,790 

a Classed as 11 brick other than firebrick." 

Bath brick and fit·ebt·ick imported and entered fm· consumption in the United States, 1868 to 
' 1887 inclusive. 

Fiscal years ending June 30-- Value. I Fiscal years ending June 30- Val~~ 

1868 ........................... . 
1869 .......................... .. 
1870 ........................... . 
1871 ........................... . 
1872 ........................... . 
1873 .......................... .. 
1874 .......................... .. 
1875 ..................... . ..... . 
1876 ••••••••·••· ···•··•····•···· 
1877 ........................... . 

$8,763 
86 

19, 112 
18,215 
47,502 
60,442 
66,428 
50,325 
69,063 
43,548 

1878. •• • • • •••• •• . . • • • . • • • . • . . . . $36, 679 
1879 . . • . • • • • • • .. . • • • • • • • • • . . . . . 44, 681 
1880 ............ 0. • • • • • • • • • • • .. 60, 589 
1881 .. • • .. . .. • .. .. . . . . . . . . . . . . . 82, 581 
1882 ............ -.............. 69, 575 
1883 ..... - • • • .. .. • • • • .. • • .. • • .. 124, 948 
1884 ........................... (a)103, 309 
1885 .. • • • • • . . • .. • • • .. • . • • .. . • • . 35, 616 

I 
I 886 •..••..•..••••••••.•••..•• ·J 43, 371 
1887 • • • • • • . • • • . • • • • • .. • • • • . . .. . 53, 684 

a Firebrick only, since 1883. 

Firebrick imJJorted since 1877. 

I 
Fiscal years endin~June 30- ·I Impo,ts. , 

Number. I 1877 ......... -.......... • . .. . . 303, 870 
1878 .. • . .. . • • • • • • • • • • • • • • • • • • . 244, 61 4 
1879 .. .. .. • • .. .. .. • . . • • . .. • • . . 690, 954 
1880 .. • • .. .. • .. • • .. .. . .. .. .. .. 1, 504, 462 

. 1881 .. • • • .. • • • • .. • • .. .. .. • .. • . 1. 968, 230 I 
1882 .. • • • • • • .. • • • • • .. • .. .. • • .. 2, 831, 033 

Fiscal years ending June 30- ~ Imports. 

Nttmber. 
1883 ........................... 11, 250, 135 
188!. •••••• .............. ..... . 1, 524,000 
1885 .. • • • • . . • • • • • .. • • .. . • .. . . • . 3, 401, 449 
1886 .................. -....... . 3, 463, 002 
1887 ........ ~ .................. 

1

4. 684, ~2~ 
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Earthenware and china imported and entered for consumption in the United States, 1867 to 
1887 inclusive. 

I Brown China and I China. and Other earth-
~'iscal years end· earthen and porcelain not decorated en, stone, or Total. 

ing June 30- common decorated. porcelain. crockery, 
stone ware. glazed, etc. 

1867 ............. $48,618 $!18,493 $439,824 $4,280,924 $5,187,859 
1868 ............. 47,208 309,960 403,555 3, 244,989 4, 005,712 
1869 . ............ 34,260 400,894 555,425 3, 468,970 4, 459,549 
1870 ..... ~ ....... 47,457 420,442 530,805 3, 461, 524 4, 460,228 
1871 ..•• ··•••· ... 96,695 391,374 571,032 3, 573,254 4, 632,355 
1872 ............. 127,346 470,749 814, 134 3, 896,664 5, 308,893 
1873 . ...... . ..... 115,253 479,617 867,206 4, 289,868 5, 751,944 
1874 ............. 70,5!4 397,730 676,656 3,686, 794 4, 831,724 
1875 ..... . ....... 68,501 436,883 654,965 3, 280,867 4, 441,216 
1876 ····· · ·-···· 36,744 409,539 718, 156 2, 948,517 4, 112,956 
1877 . ..•. . .•..••. 30,403 326,936 668,514 2, 746,186 3, 772,059 
1878 .. ........... 18,714 289,133 657, <i85 3, 031, 393 3, 996,725 
1879 . .......... .. 19, 868 296,591 813,850 2, 914,567 4, 044,876 
1880 ............. 31,504 334,371 1,188,847 3,945, 666 5, 500,388--
1881 ............. 27,586 321,259 1, 621,112 4, 413,369 6,383, 326 
1882 .••.•••.••••• 36,023 316, 8Ll 2, 075,708 4, 438,237 6, 866,779 
1883 ............. 43,864 368, !H3 2, 587,545 5, 685,709 8, 686,061 
1884 ............. 50,172 982,499 2, 664, 23l 666,595 4, 363,497 
1885 ............. ... , •• I 

823, 33-! 2.83~ '"I 963,<221 4,666,175 
1886 ............. 39,154 807,645 2, 967,058 1, 024,235 4, 838,092 
1887 ............. 40,287 955,837 3,608, 464 938,780 5,543, 368 

Value of tiles imported fm· consumption in the United States, 1868 to 1887 inclusiv~. 

Fiscal years ending June 30- E . Roofing 
ncaustiC. and paving. Total. 

-----------------·----1------------
1868 ............................................. .. 
1869 ............................................. .. 
1870 ............. , ............................... .. 
1871 .................................... . ......... . 
1872 . ........................................... .. 
1873 .................... . ......................... . 
1874 ................ . ............................ .. 
1875 ............................................. .. 
1876 ............................................. .. 
1877 ................ . ............................ .. 
1878 .............................................. . 
1879 .............................................. . 
1880 .............................................. . 

!i :\H\\\H \ ~~\))\j~jjj~jj:jj~ :HjHm J 
~~~~: :::~:::: ::::::::::::::::::::::::::::::::::::: :j 

$11,420 
7,599 
8, 549 
4, 771 
8, 083 

18,717 
14, 193 
15,401 
15,267 
16,787 
13,112 
17,355 
16,896 
21, 106 
27,729 
16,459 
16,011 
10,312 

7, 719 
11,642 

..... $i,' 443' 
875 
88~ 

31,453 
51,772 
51,010 
45,360 
29,903 
42,143 
41,032 
31,177 
34,063 
43,717 
46,562 
83,777 

115,770 
99,258 
80,420 
66,094 

$11,423 
9,042 
9, 424 
ll, 655 

39,536 
70,489 
65,203 
60, 761 
45,170 
58,930 
54,144 
41!, 532 
50,959 
64,823 
74,291 

100,236 
131, 781 
109,570 
88,139 
77, 736 

Value of clay exported front the United States, 1865 to 1887 inclusive. 

Flooal years ending Juno 30- Valno.I
1

_F_i_s_ca_I_y_e_a_rs_e_n_d_in_g_J_un_e_3o_-__ 
1

_v_a_Iu_e_. 

1865 •••••• •••••••n••• """'"""""' $291 975 
1869 ............................ 5,065 
1870 ............................ 2,354 
1871 ............ '...... .......... 10,904 

~~~: :::::::::::: ::::::~:::: ::::: iJH 
1875 . • .. .. • .. • • • .. • • .. .. . • .. . • .. 13, 933 
1876 ..... ...................... 4,325 
1877 ............................ 5,493 

1878 ........................... .. 
1879 ..................... . ...... . 
1880 ........................... .. 
1881 ............................ . 
1882 ............................ . 
1883 ........................... .. 
1884 ........................... .. 
1885 ............................ . 
1886 ........................ . .. .. 
1887 ............................ . 

$8,384 
6,314 
8,355 
8, 762 

17,458 
17,790 
7, 725 
8,225 
9,978 

16,774 
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Value of bf.icTc, ttc., of domestic product·ion exported from the United State~. 

Fiecal yeare endinf Sep- :Brick and Brick, lime, Firebrick Brick, 

~~~!n!~o !~~e. 1842, lime. ce~~t. fi~::le. oth~~!~a.n 

1826 .... ------ •••• -- .... -- $6, 075 .... -- ...................... -- .... --
1827 ...................... 3,365 ............................... ~ .. .. 
1828 ...................... 4,573 ................................... . 
1829 ...................... 3, 717 .................................. .. 
1830. ... ...... ............ 2,482 .................................. .. 
1831 .... .................. 4, 412 ................... ---- ........... . 
1832 ...................... 3, 502 ................................... . 
1833 ...................... 3,866 ................................... . 
1834....................... 4,294. .................................. .. 
1835 . - ................. --. 4 133 ................................... . 
1836 ...... .......... ...... 6, 829 ................................... . 
1837 .......... ............ 29,626 .................................. .. 
1838 ...... ......... ....... 31,322 .................................. .. 
1839 ...................... 16,298 ................................... .. 
1840 ...... ................ 16,949 .................................. .. 
184,1 .. . .. .. . .. .. . .. • .. .. .. 14, 064 . ................................. .. 
1842 ...................... 5, 728 ................................. .. 
184.3 (nine months) • . ... .. 3, 883 . . . .. . .. .. . . .. ..................... . 
1844. .......... ............ 12,833 .................................. .. 
1845 .......... ............ 8, 701 .................................. .. 
1846 .... ------ .... -- ...... 12, 578 ..... - .......... -- ................ .. 
1847 .............. ........ 17,623 ................................... . 
1848...................... 24,174 .................................. .. 
1849 ...................... 8,671 ................................... . 
1850 ...................... 16,348 ................................... . 
1851 ...... .... .... ........ 22,04.5 ............................ -- .... .. 
181l2 -........... -- .... ---- 13, 539 ------ ...... ---- .................. .. 
1853 ...................... 32,625 .................................. .. 

l:~~:::: :::::::::::::::::: ..... :::~~~- ----$57;393- :::::::::::: :::::::::::: 
1856 .................. .... ............ 6<l,297 ...................... . 
1857 ...................... ............ 68,002 ....................... . 
1858.............. ........ ...... ...... 103,821 ....................... . 
1859...................... ............ 160,611 ....................... . 
1860 .......... ............ ...... ...... 1M, 045 ...................... .. 
1861...................... ............ 93,292 ...................... .. 
1862...................... ............ 83,385 ...................... .. 
1863 ...................... ............ 99,313 ....................... . 
18M...................... ............ 49,106 ...................... .. 
1865...................... ............ (U,105 ...................... .. 
1866. .... .. .. .. . .. .. .. . .. • . .. . .. .. .. .. 146, 874. ......... - ............ .. 
1867 ...................... ...... ...... 102,324 ...................... .. 
1868 ...................... ·............ 140,338 ....................... . 
1869........... ........... ............ 88,229 ...................... .. 
1870 • .. .. • • ... .. • .. • .. . • .. .. .. .. .. .. .. .. .. .. • .. .. . $4, 483 $25, 091 
1871 • .. • .. • ... .. .. • .. . .. .. .. .. • .. .. • .. .. .. • .. • .. .. 18, 471 9, 279 
1872 .......... :.. • .... .. .. .. • .. • .. .. .. .. • .. • .. .. . . 10, 233 1<l, 305 
1873 .... .. .. .. .. .. .. .. • • .. . .. .. • • .. .. . .. . .. .. .. • .. 1<l, 651 10, 632 
1874 .................................... ·-....... . 22, 365 11, 290 
1875 ...................... --···· ...... . .... ..... . . 14,476 12,120 
1876 . .. • .. .. .. .. • . .. .. .. .. .. • .. .. .. .. . . .. • .. .. .. . . 20, 348 18, 035 
1877 • .. .. • .. .. .. • ... • • .. .. • .. .. • ...... .. • .. .. .. • .. 9, 892 25, 571 
1878...................... ............ ............ 13,900 254,446 
1879 .. .. .......... ... .. ... ..... ..... .. ... .. • .... .. 11, 096 51, 714 
1880 ............................ --·--. ·-·... .... .. 12, 027 36, 299 
1881 .... .... .............. ............ ............ 12,290 27,989 
1882 .. . .. • .. .. • .. .. .. .. .. • .. .. .. .. .. .. • • • • • • ... • .. 30, 649 50, 870 
1883 .. • • .. .. ... • .. .. • • • .. • .. • .. • • .. • .. • • .. • ... • • • • -47, 120 56, 227 
1884 ... .. .. .. .. .. • • • ... • • • .. .. .. .. .. • • ............ 41, 012 60, 702 
1885 .. • .. .. • • .. .. .. • • .. • .. .... • • •• •• •• • ••• • • .... .. 31, ()58 41, 181 
1886 .. • • • • .. .. • • .. .. • •• • .. • • • .. • • .. • .. .. • .. • .. • .. . 41, 343 35, 579 
1887 .t.................... ............ ............ -47,427 45,557 

IS! •t .. , 

Total. 

$6,075 
3, 365 
4,573 
3,717 
2,482 
4·,412 
3, 502 
3,866 
4,294: 
4,133 
6,829 

29,626 
31,322 
16,298 
16,949 
U,064 
5, 728 
3,883 

12,833 
8, 701 

12,578 
17,623 
24,174 
8, 671 

16,348 
22,045 
13,539 
32,625 
33, ]94, 
57,393 
64,297 
68,002 

103,821 
160,611 
154,045 
93,292 
83,385 
99,313 
49,106 
64, 105 

146,874 
102,324 
140,338 
83,229 
29,574 
27,750 
24,538 
25,283 
33,655 
26,596 
38,383 
35,463 

268,346 
62,810 
48,326 
40,279 
81,519 

103,347 
101,714 
72,23i} 
76,922 
92,984 



S'i'RUCTtJRAt M.A.T~RIALS. o5t 
During the years given there were exported from the port of New 

York the following numbers -of brick: 

Building brick and ftt·ebrick exported from New York. 

Building brick. Firebrick. 

Calendar years. 

1877- • -- ••.•.••• . -- . .••.•• . ••••••.••..••••• 
1878 ............... . ...................... . 
1879 . .......... . ..... . .................... . 
1880 ...... . ...... . ........................ . 
1881. ..................................... . 
1882 . .............. . ........ . ........... --· 
188iL ............................. , ....... . 
1884 .... . .... . ............. . .............. . 
1885 . . ............ .. ............. . --- ..... . 
1886 . ..................................... . 
1887 . - ......................... . . . .. . ..... . 

Number. Value. Number. Value. 

13,603,475 
4,471, 980 
1, 381,775 

921,654 
971,500 
778,000 

2, 642,625 
1, 702,850 

973,000 
977,500 
580,500 

$70, 629 45, 000 
29,457 118,994 
9, 371 94, 976 
7, 486 80, 000 
8, 663 181, 359 
7, 026 269, 810 

21, 737 358, 616 
14, 148 300, 100 
8,894 ·········•·· 
9, 0751 223, 010 
5, 785 294, 250 

$2,185 
3,148 
!), 867· 
3, 208 
8, 361 
9, 843 

ll, 039 
9, 042 

12,059 
7, 838 
9, 566 

Value of ea1·thenwa1·e and stoneware of domestic rnanLtjacture exported f1·on~ the United 
States. 

Fiscal years end-
Fiscal years end- Fiscalftears end· ing September 30, Value. Value. Value. until 1842, and ing June 30- ing une 30-

June 30 since. 

------ ------

1790 ••••••... . ... . $1,990 1846 . .•...•••••..• . $6, 521 1867 .••••• - ....... $29,308 
1791. •••. - •. ---- .. 1, 98! 1847 . .•.•••••..•••. 4, 758 1868 .......... - •.. 29,628 
1826 ..... ··- ...... 1, 958 1848. ·•···•••···•·· 8, 512 1869 .............. 19,213 
1S27 .•••..•..•.... 6, 492 1849 ' .............. 10,632 1870 .............. 42,120 
1828 .............. 5, 595 1850 ............... 15,644 1871 .............. 37,383 
1829 .............. 5, 5!12 1851 .••...•...•.... 23, 096 1872 .•• ·- ...•...•. 48,941 
1830 ............ - •. 2, 773 1852 . ........ . ..... 18, 310 1873 ..••..• . •••••• 53,909 
1831. ............. 7, 378 1853 ........... . ... 53,685 1874 .............. 59,4114 
1832 .......... . .. . 6,333 1854 ............... 33, 867 1875 ............. . 92,253 
1833.- ............ 12, 159 1855 -- ~ ... -.......... -. 32, 119 1876 .............. 73,846 
1834 .... . ......... 12,745 1856 ....................... 66,696 1877 .............. 87,355 
1835 .............. 16,427 1857 ............... 34,256 1878 .............. 98,035 
1836 .............. 13,391 1858 ............... 36,783 1879 . ·-· .•...•..•. 80,898 
1837 .............. 14,249 1859 .............. 47,261 1880 . ....... 106,724 
1838 . .•..•.. ·····- 12,019 1860 .... . ....... . .. 65,086 1881 ......•......• 123,177 
1839 _ ..... -· .•.•• . 11,645 1861.-- ... - ... - .... 40,524 1882 . - - . - - .... -- .. 180,773 
1840 ...................... 10,959 1862 .. - . -- . . - -• - •• - 32,108 1883 .............. 227,547 
1841.- •.. -- .. -- ... 6, 737 1863.--- ........... 88,244 1884 ·············- 236,247 
1842 . ............. 7, 618 1864 ............... 67, 591 1885 ····-· ··•··••· 135,385 
1843 (ninemonths) 2, 907 1865 ............... 93,258 1886. ··- •••. -- .••. 150,272 
1844 .....••..••••. 4,884 1866 --·· ····-· .••. 31,616 1887 .............. 246,897 
1845 .............. 7, 393 



ABRASIVE MATERIALS. 

Buhrstones.-The value of the millstones produced in the United 
States during the past five years from the well-known sources in New 
York, Pennsylvania, and Ohio is given in the following table: 

Esti'mated value of buhrstones p1·oduced in the United States f1·ont 1883 to 1887. 

Years. North Caro- Total 
Esopus. Cocalico. lina grit. value. 

1883...... •••••••••• ••••••••••••••••. .•• $120,000 
1884 .• - •••••••••••••••••••••••••••..•.•. - 110, 000 
1885 .•••••••••••••••••••••••••••••••••• -- 90, 000 
1886..................................... 100,000 
1887 •••••••••••• • - ••••••••••••.••• - ••••.. 75, 000 

$30,000 
40,000 
10,000 
10,000 

5, 000 

a For 300 complete sets. 

(a)$30, ooo 
20,000 

$150,000 
150,000 
100,000 
140,000 
100,000 

The industry is decreasing and the demand for millstones would be 
even less, except for their use in grinding paints and various substances 
other than flour, for which rollers are being introduced more and more. 

The imports, principally of French buhrstones, are given below: 

Buhrstones ·and millstones imported and entered for consumption in the United States, 1868 
to 1887 inclusive. 

Fi"'' Y'"'' I 
I 

Fiaoal yaa<> I I Mada I Mada I ending Rough. into mill- Total. ending Rough. into mill- Total. 
.June30- stones. .June 30- stones . 

------ -~ --
1868 -·····- $74,224 ............... $74,224 1878 - - •• -- . - $87,679 $1,928 $89,607 
1869 ••••••• 57,942 $2,419 60,361 1879 --······ 101,484 5, 088 106,572 
1870 --·-- -- 58, 601 2, 297 60,898 1880-- ...... 120,A41 4, 631 125,072 

I 1871 .•••••• 35,406 3, 698 39,104 1881 ...••... 100,417 3,495 103,912 
1872 .•••••. 69,062 5, 967 75,029 1882 ·······- 103, 28i 747 104,034 
1873 .•••. ·- 60,463 8,115 68,578 1883-- •••••. 73,413 272 73,685 I 
1874 ....•.. 36,540 43,170 79, 710 1884 -······· 45,837 263 46,100 
1875 •.••... 48,068 66,991 lHi, 059 1885 ...•••• 35,022 455 35,477 
1876 .•••••. 37,759 46,328 84,087 1886 ..••••.. 40,722 676 41,398 
1877- •••••. 60,857 23,068 83,925 1887.- ·····- 25,660 557 26,217 

Grindstones.-The production of grindstones in the United States is 
largely controlled by the Cleveland Stone Company, a consolidation of 
more than a dozen producing companies in Ohio and Michigan. Their 
quarries extend to New Hampshire. The total production in 1887 is esti
mated at 40,000 tons, valued at the quarries at $240,000. The production 
is slightly greater than in 1886, but the value is less than that recorded 
last year. The details of manufacture were given in the last repor-t, to 
which the reader is referred for further information .. 

Imports.-These are chiefly from Newcastle-on-Tyne and from Nova 
Scotia and New Brunswick. 

652 
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GrindBtoneB imported and entered fm• conBuntption in the United States, 1569 to 1887 in
clusive. 

Finished. Unfinished or rough. 

Fiscal years ending June 30- 1-------1-------:----
Quantity. Value. Quantity. Value. 

Total 
value. 

-----------1----- ----1---- ---------
LMlg tons. Lon,g tons. 

1868. ••• • • • • • • • • • . ••• • • • • •• . . . .. • .. • . .. .. . $25, 640 .......... . 
1869 .. .. .. . .. . • • • • . • .. . • .. . • . . .. . .. . . . . . . . 15, 878 ........... . 
1870 ........ ...... ............ ...... ...... 29,161 ...... ······ 
1871 .. .. • • • • . • • • .. .. • .. . .. .. .. 385 43, 781 3, 957. 15 
1872 .. • .. .. .. .. .. .. • ...... .... 1, 202 13,453 10, 774. 80 
1873 .............. •••••• ...... 1, 437 17,033 8, 376.84 
1874 ......... - ....... - •• • ... .. 1, 443 18, 485 7, 721.44 
1875 .... ...................... 1, 373 17,642 7, 656.17 
1876.... ... • • • .. .. • • • ... • • .. .. 1, 681 20, 262 6, 079. 34 
1877 .. • . . • . • • . • ... .. • • • • • . • •• . 1, 245 18, 546 4, 979. 75 
1878 ....... -.................. 1, 463 21, 688 3, 669. 41 
1879 ....................... -.. 1, 603 24, 904 4, 584. 16 
1880 .......................... 1,573 24,375 4, 578.59 
1881 ..................... -.... 2, 064 30, 288 5, 044. 7l 
1882 .. • .. • .. .. .. .. • • • • • • .. .. • . 1, 705 30, 286 5, 945. 61 
1883. .......... •• • • .. ......... 1, 755 28,055 6, 945. 63 
1884 ........................................................... . 

$35, 215 
99,715 
96,444 
60,935 

100,494 
94,900 
87,525 
90, 172 
69,927 
58,575 
46,441 
52,343 
51,899 
56,840 
66,939 
77, 797 

1885 .......................................................... . ........ .. 
1886 ......... ..-; ..................................... . .................... . 
1887 ..................................................................... . 

a Classed as finished or unfinished. 

$60,855 
115,593 
125,605 
104,716 
113, 9~7 
111, 9'l3 
10..;, 010 
107, 814 

90,189 
77,121 
68, 129 
77,247 
76,274 
87,128 
97,225 

105,852 
86,286 
50,579 

(a)45, 713 
(a)37, 549 

Novaculite.-The production of novaculite in the Hot Springs region 
of Arkansas, and of whetstones and scythe stones _in Indiana, New 
Hampshire, and Vermont, shows no marked change over 1886, the total 

. production being estimated at 1,200,000 pounds, worth, before dressing 
into whetstones, $16,000. The imports increased from a valueof$16, 749 
in the fiscal year 1886 to $21,4 79 in 1887. 

Gorundum.-The production of corundum in 1887 was practically lim
ited to the mines of the Hampden Emery Company, at Laurel Creek, in 
the northwestern part of Rabun county, Georgia, and at Oullasaja or 
Corundum Hill, about 8 miles northeast of Franklin, Macon county, 
North CaroliQa. 

The production from these mines during the past three years is given 
below: 

Production of corundum, in 1886 and 1887. -
1886. 1887. 

Shorttons. Value. Shorttons. Value. 

Corundum Hill. .. , .................. . 
Laurel Creek ....................... .. 

290 
355 

$52,200 
63,990 

250 $45,000 
386 69,480 

Total ............................ . 645 116,190 636 114,480 

There are mapy other localities in western North Carolina, Georgia, 
and Alabama which contain corundumin sufficient quantity and pure 
enough to be sold profitably. Several specimens have been examined 
in this office which were very satisfactory, and without doubt efforts 
will be made to open other deposits in 1888 and 1889. It may be said 
that Iredell county, North Carolina, will probably furnish corundum in 
the future. 
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Emery imported and entered for consumption in the United States, 1867 to 1887 inclusive. 

, I G · 0 k Pulve•l•od "' Fiscal years rams. re or roc . ground. Other 
endmg ------- manufact- Total. 

June 30- Qn,.tlty.l Vdue. Quantity., Value. Quantlty. Val~ ures. 
-

Pounds. Tons. Pounds. 
1867....... . • • • . • . . • . • . • . • • • . 428 $14, 373 924, 431 $38, 131 $52,504 
1868 ..••... . ............. ................ 85 4, 531 834,286 33,549 . ............. 38,080 
1869 ..•.... .................. ................ 964 35,205 924,161 42,711 . ............... 77,916 
1870 ..•... . .................. ............. '742 25,335 644,080 29,531 . ............. 54,866 
11m ..••... ................. .......... . 615 15,870 613,624 28,941 . ................. 44,811 
1872 ..••••. ................. ............ 1, 641 41,321 804,977 36,103 .. ............... 77,424 
1873 ....... 610,117 $29,706 755 26,065 343; 828 15,041 $107 70,919 
1874. ·•••·· 331,580 16,216 1, 281 43,886 69,890 2,167 97 62,366 
1875 ....•.. 4E7, 725 23,345 961 31, 972 85,853 2, 990 20 58,327 
1876. ······ 385,246 18,999 1,395 40, 02'7 77,382 2,533 94 61,653 
1877 . ...... 343,697 16,615 852 21,96-1 96,351 3,603 .. ............... 42,182 
1878 ..•••.. 334,291 16,359 1,475 38,454 65,0ti8 1, 7g4 34 56,601 
1879. ··•••• 496,633 24,456 2,478 58,065 133, 556 4, 985 ................ 87,506 
1880 ..•.... 411,340 20,066 3, 400 76,481 223,855 9, 202 145 105,894 
1881. ..•... 454,790 22, 101 2, 884 67, 781 177,174 'T, 497 53 97,432 
1882. ··••·· 520,214 25,314 2, 765 69,432 117,008 3, 708 241 98,695 
1883 ....•.. 474,105 22,767 2,447 59,282 93,010 3, 172 269 85,490 
1884 . .•••.. 143,267 5,802 4,145 121,719 513,161 21, 181 188 148,890 
1885 .. ..... 228,329 9, 886 2, 445 55,368 194,314 8, 789 757 74,800 
1886 . ..•••• 184,366 7, 751 3,430 83,868 335, 161 14,877 212 106,708 
1887 ..••••• 143,317 5,830 2,987 66,601 530,957 24,003 1,191 97,625 

Expm·ts of rnanufactm·ed emery. 

. ~;;:~~:~ -~~~:~~-~-~~~-~·~ -:\~::; ,:~,:~' ~:::: .:~~:~~ ~:~~-~·~.I ;,~:: I 
{~~~ :::::: : : :: : =: =:: : = =:: = : ~ : : :: I ~: g~~ }~~~ : ~ :: : : : : : : = =::::::: : ::::: : : : :I 9~: gg~ I 
1881 . • • • • • . • • . • • • • • • . • • • • • . • • • • . 1, 312 1886 . . . • . • • . . . • • • • • . • • • • • . • • . . • . . 38, 820 
1882 . . . • . • • • . . . • • • • • . • • • . . . . . . . . 1, 242 1887 . . • • . . • • • • • . . • . . • • • • • • • • . . • • • 39, 668 

Infusorial earth.-Mr. William M. Newman, manager of the Infusorial 
Earth and Silica Mining Company of New York, states that a new de
posit of infusorial earth has been opened at Pope's Creek, Maryland, 
and that it was actively worked in 1887. Below will be found an anal
ysis of this material by Mr. P. de P. Ricketts, of New York. This, to
gether with the deposit at Dunkirk, Maryland, described in the last 
report, and the output of a fine qual its in Nevada, gives a total of about 
3,000 tons as the total production of the country, valued at $15,000. 

Analysis of infusorial earth from Pope's C1·eek, Mm·yland. 

Per cent. 
------------1----

Moisture ..........................................•........................ 
Silica .........••.................... . ........••............................. 
Alumina . .................................................. . .............. . 
Protoxide of iron ..............•...•.•.......•...•................. . ...... . 
Lime ........ ~ ....................... . .............................. . ..... . 
Magnesia .............................................. . .. . ............... . 
Soda ...•.........•.•........ . ............. . ................... . ............ 
Potash . ....................................... . ............. . ............. . 
Sulphur ......................................•••...••...•..••...•.•........ 
Organic matter, oxygen, etc ..••..•..•......•.••••••.....••...•...•.....•••. 

Total. ................................................................ . 

3.47 
81.53 
3.43 
3.33 
2.61 

Trace. 
1.43 
1.16 
.47 

2.57 

100.00 

A deposit apparently of great purity occurs near Linkville, Klamath 
county, Oregon. The beds have been deposited in an extinct lake, as 
in the case of the occurrences reported by Mr. J. S. Diller in northern 
California. A thickness of 40 feet is exposed on Lost River, and the 
deposit has been traced 10 miles. The distance to Willow creek, on the 
California and Oregon railroad, is 60 miles. 



PRECIOUS STONES .. 

BY GEORGE F. KUNZ. 

Gem mining.-During 1887 no work was done either at Mount Mica, 
Paris, Maine, or at Stony Point, North Carolina, which are the two most 
noted localities where gems are sought for systematically. At Mount 
Apatite, Auburn, Maine, some work was carried on during the fall 
of 1887; $200 worth of tourmalines and $400 worth of other minerals 
were found. 

Several localities in North and South Carolina and Kentucky have 
been opened and ordinary mining operations carried on for the purpose 
of producing zircon, and several other comparatively rare minerals 
which have been only looked upon as gems heretofore, but are now used 
for making the oxides of zirconium, lanthanum, cerium, etc. These 
oxides are needed for manufacturing purposes. 

The following table gives an approximation of the value of the gems 
--produced in the United States during the past five years. It does not 
include about 20 tons of zircon and quite large quantities of allanite, 
monazite. and samarskite which were mmed for use in manufactures 
as stated ab~ve. 
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Estimated production of precious stones 

1883. 1884. 

Species. 
Total. Total. 

Diamond.................................... . ................................. $800 $800 
Sapphire gems . . . . . . . . . • . . . . . • . . . $200 $2, 000 $2, 200 $250 1, 500 1, 750 
Chrysoberyl. ..........•.•.••.•.. 100 100 25 25 
Topaz............................ 1,000 1,000 200 300 500 
Beryl........................... . 200 300 500 300 400 700 
Emerald .•••••. ...... .... .. . ... .. 500 500 ....•.•••••..••.••••••.••..••. 
H1ddenite............ ...... ...... 100 500 600 .•••••.••••..•••••..•.•••..••. 
Tourmaline . ..................... . .. . . . . .. . . . . . . . . . . . . . . . . . .... .• 1, 500 500 2, 000 
Smoky quartz.................... 2, 500 7, 500 10, 000 2, 000 10, 000 12, 000 
Quartz . . . . . . . . . . . . . . . . . . . . . . . . . . . 10, 000 I, 500 11, 500 10, 000 1, 500 11, 500 
Silicified wood . . . . . . . . . . . . . . . . . . . 5, 000 . • • . . . . • • . 5, 000 10, 000 500 10, 500 
Garnet.......................... I, 000 5, 000 6, 000 1, 000 3, 000 4, 000 
Anthracite . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 2, 500 2, 500 . • • • • • • . . • . . 2, 500 2, 500 
Pyrite . . . . . • . . . . . . . . . . . • . . . . . . . . . 1, 500 500 - 2, 000 2, 000 1, 000 3, 000 
Amazonstone . . . . . . . . . . . • . . . . . . . . 3, 500 250 3, 750 2, 500 250 2, 750 
Catlinite (pipestone)............. 10, 000 IO, 000 IO, 000 IO, 000 
Arrow points . . . . . • . . . . . •• . . . . . . . I, 000 1, 000 1, 000 1, 000 
Trilobites ..•...........••. ,........ 500 500 500 500 
Sagenitic rutile . . . . . • . . . . . . . . . . . . 500 500 1, 000 500 500 1, 000 
Hornblende in quartz............ 500 100 600 500 IOO 600 
'l'hompsonite. ....••. ....•........ 250 500 750 250 500 750 
Diopside. ...... .... .. ....... ..... 200 100 300 .•••.•••.••..••••••••..••..... 
Agate.......... ................... I,OOO 500 I,500 4,000 500 4,500 
Chlorastrolite.. ....•. ...... ...... 500 I, 000 I, 500 500 I, 000 I, 500 
Turquois ............ ....••...•.. I, 500 500 2, 000 1, 500 500 2, 000 
Moss agate. . . . . • . . . . . . . . . . . . . . . . . I, 000 2, 000 3, 000 1, 000 2, 000 3, 000 
Amethyst........................ 2, 000 250 2, 250 2, 000 250 2, 250 
Jasper . . . . . • . . . . . . . . . . • . . . . . . . . . . 2, 000 500 2, 500 2, 000 500 2, 500 
Sun stone............. . . . .. . .. . . . . 250 200 450 250 200 450 
Fossil coral . . . . . . . . . • . . . . . . . . . . . . 500 250 750 500 250 750 
Rutile . . . . . . . . . . . . . . . . • • . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . ...................................... . 

Total .....•.......•.•........ 
Gold quartz ..•••.....•........... 

------1-----+--·--1·--·-- ------
47,300 
40,000 

26,450 
75,000 

73,750 
115,000 

54,275 
40,000 

28, 550 82, 825 
100, 000 I40, 000 
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in the United States from 1883 to 1887. 

1885. 1886. 1887. 

'd'd p.-.1-< 'd' 'd'd >.~-< 'd' ]]~~ 'd' 
~ ~:::: 0 ~s ~ ~:::: 0 ~Ill ~Ill 

~ ~ ~.t> ~=§~ 
caS <:e<:e<i!t>, <iSS 

]~ 'g~ 'gIll§::= 'd<D 

§ ~-~:g ~b.ll 
=.S § ~·;] 1j =.S :::3 :::1·;] 1j :::3_£ 

~-s gj f ..s.s ..ss~*~ ..s.s ..ss~~Cii ..s.s 
Ill""' rn"""" Q..Q ~ Ill+> ~-~ g.o _e Ill.,_, 

<D~O E <D::l Total. ~ ~ 0-0~ <Dp Total. <Dp Total. § ~t.S § ~0 ~0 ~ ~t.S § ~0 

~2 ~Ill~:~ ~~ .S<D ~ :S'd~ ~~~a5~ lll,Q 

~~-~~Ill ""'O ~~-~~Ill ""'0 ""'o 0..., 0 .... 0 lll,.d o .... 
<D'd"i::;.::: ~ <D'd <D'O·~-~ ~ <D'd <D'd·~ -~ ~ <D'd 

.;~58.~ ~- .;] e1~ .EO ~]g].~ =-...... o -o 
d!rJJ .ern <:elll 

I> I> I> I> I> I> 

····-· ....... ·····$5oo· ······$5oo· ....... $25o· $60 $60 ................... · ·· · ·$5oi> ............. 500 750 .................. $500 

..... $i;ooo· ..... i;25o· .................... . .................. .. ................. . ....... ........... ................. . .............. 
250 1, 000 1, 000 $1,500 500 2, 000 

250 500 750 .......... .......... 5, 500 5, 500 500 3,000 3, 500 
................. ................ 3, 200 3,000 200 3, 200 ................. ................. ................ 
................. . 2,500 3,500 1,000 4, 500 .................... 

500 100 600 3, 500 2, 000 5, 500 300 200 500 
2, 000 5, 000 7, 000 2, 000 5,000 7, 000 1, 500 3, 000 4, 500 

10,000 1, 500 11,500 10,000 1, 500 11,500 10,000 1, 500 11,500 
5,000 1, 500 6, 500 500 1, 000 1, 500 35,000 1,000 36,000 

200 2, 500 2, 700 1, 250 2, 000 3, 250 2, 500 1,000 3, 500 
........... . .. .. 2, 500 2, 500 . ........ . ....... 2,500 2, 500 2, 000 2, 000 

1, 500 500 2, 000 1, 500 500 2, 000 2, 000 500 2, 500 
2, 500 250 2, 750 2, 000 250 2, 500 1, 500 200 1, 700 

10,000 10,000 10, 000 10,000 5, 000 5, 000 
. ...... .. ....... . 2, 500 2, 500 ................. 2, 500 2, 500 .. ......... ... .. . 1,500 1,500 
...... ... ........ 1, 000 1, 000 1, 000 1,000 500 500 
................. 250 250 1, 750 1, 750 ................ ········-- . .............. ............ . 300 300 200 200 ····-···---· 100 100 

250 500 750 100 300 400 250 500 750 
100 .... i;ooo· 100 ·······---·· ····-··---- 50 50 

1,000 2, 0.00 1, 000 1, 000 2,000 3, 000 1,000 4, 000 
............... .... 2;ooo· 500 500 1, 000 300 500 800 

1,500 3, 500 1,000 2,000 3, 000 1, 000 1,500 2, 500 
500 2,000 2,500 1, 000 1, OuO 2, 000 200 750 950 

2, 000 100 2,100 2,000 100 2,100 2, 000 100 2,100 
.................. . .......... . -.. -- ... -.- . .... . . -........ -.. -- . ................ ............................................... -- .......... -.. --. 

250 100 350 200 100 300 50 100 150 
.. .. .. .. . .. . . .. . .. .. .. . .. .. .. . .. . 1, 000 . -........ 1, 000 1, 500 500 2, 000 

1

--39,;:: ·--~~.-~~- ~~::: --49,::: ·--~~.-~~~- 78~::: ... ·;~.-~~~ - ---~;.-~~- ---~.-~~~ 
40, 000 100, 000 140, 000 .. .. .. . .. .. . . .. .. .. .. . 40, 000 . . .. .. • • • • • • .. .. .. . .. . 75, 000 
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IMPORTS. 

Diamonds and othm· p1·eciou.s stones i·mported and entered for consumption in the United 
States, 1867 to 1887 inclusive. ;) 

Dbmonds Set ingold ]fiscal years end- Glaziers'. Dust. Rough or and other or other Total. ingJune 30- uncut. stones not metal. set. 

- - ------- - --------
1867 . ••••• ······ $906 ............... .................. $1,317, 420 $291 $1,318, 617 
1868 ............ 484 .. .. $i4o · .................... 1, 060,544 1, 465 1, 062,493. 
1869 ............ 445 ................. 1, 997,282 23 1, 997,890 
1870 . . .......... 9, 372 71 .. .................. 1, 768,324 1,504 1, 779,271 
1871. ........... 976 17 .................. 2, 349,482 256 2, 350,731 
1872 ............ 2, 386 89,707 . ...... .. .......... 2, 939,155 2,400 3, 033,648 
1873 .•••••.•..•. ............ 40,424 $176,426 2, 917,216 326 3, 134,392 
1874 ............ .............. ... 68,621 144,629 2, 158,172 114 2, 371,536 
1875 ............ 32, 518 211,920 3, 234,319 .. .. .. ................ 3, 478,757 
1876 .......... 20,678 186,404 2, 409,516 45 2, 616,643 
1877 .•••••...•.. ................ 45,264 78,033 2, 110,215 1, 734 2, 235,246 
1878 ............ ···-··--- · 36,409 63,270 2, 970,469 1, 025 3, 071,173 
1879 ..... . ...... ................. 18,889 104,158 3, 841,335 538 3, 964,920 
1880 ........... . .......... .. .... . 49,360 129,207 6, 690,912 765 6, 870,244 
188l ............ .. .. .. . .. -- ...... 51,409 233,596 8, 320,315 1, 307 8, 606,627 
1882 ............ ..... . ............ 92,853 449,513 8, 377,200 3, 205 8, 922,571 
1883 ............ ........... . .... . 82,628 443,996 7, 598,176 (a)2, 081 8, 126,881 
1884 ............ 22,208 37, 121 367,816 8, 712,315 ..................... 9, 139,460 
1885 ............ 11,526 30,426 371,679 5, 628,916 ................ 6, 042,547 
1886 ............ 8, 949 32,316 302, 822 7, 915,660 ................. 8, 259,747 
1887 ............ 9, 027 33,498 262,357 10,526,998 .............. 10,831,880 

a Not specified since 1883. 

Imports of substances not included in the foregoing table, 1868 to 1887 inclusive. 

'd '8~ rti 'd 'd 
't:S 

G) G) a) a) a) 
1-< ~~. ;a 1-< "' i~ Fiscal E. ~"'a~ ..c a.i E E. 
""' 

a) 't:S Q • ""' years end- ~~ ~<II~ g Po ~ ~~ Q~ ~,Q 
-gs~ ~ 

G) 

'ingJune :::!~ ..c :::~"' ~8 pO 

30-
j:lbll 

:E]"g ;.::l 3 "' 1-< §8 :::1 §~ <II~ a) G) a) 

3 8 8~~ 
;::l "' ..c ..c 8 ;::l sa~ 

;::l ~ <II 8 s ;::l ~ ;::ls 
-~ ~ 

0 p ~ 0 ~ ~ p p 8 
----------------------------

1868 ... . ............. ~ .......... -.. . ........ .............. ... .. ............ . ...... .. .. $62,270 . ...... .. ...... $62,270 
1869 .... .......... $70 $269 . ..... .... .... $427 .. .......... .. ......... 22,417 $6,407 29,590 
1l:!70 .... .......... .... .......... .. 766 . .. ..... ...... 1,433 .. .... ....... . . ......... 18,975 3,998 25,172 
I871. ... .. .......... 1 661 .. .... .. ... .. 180 .. ......... .... .. ...... 37,877 698 39,417 
1872 .•• . . .......... 529 207 2,426 $83 59,598 2,194 65,037 
1873 .... $151 1, 310 . .......... $1,237 1,534 $595 230 63,805 5,608 74,470 
1874 .... 177 1,524 . ........... .............. I, 448 1,057 527 28,152 270 33,155 
1875 .... 520 5,165 .. ......... 57 7,169 715 1, 278 33,567 2 902 51,373 
1876 .•• . 293 I, 567 ............ .. ..... .. .... .. 15,502 187 109 33,559 21;-.939 73,156 
I877.--. 579 1, 904 (a)69 17,307 329 718 28,650 9, 304 58,860 
I878 . ... 82 404 . .......... 76 13,215 1,119 l, 252 12,667 16,308 45,123 
1879 .... 138 364 .. ......... ... ........... .. 17,821 203 147 11,327 19,088 49,088 
1880 .... 57 2,346 ........ .... . ..... 36,860 2, 317 62 5,492 31), 849 77,983 
1881. .. . 486 1, 700 . ....... 5 42,400 1,102 89 2, 501 72,754 121,037 
1882 .... 901 5,084 ......... 111 72,479 4,174 1,474 669 56,118 141,010 
1883 .. .. 14 2,895 ............. ............. . 40,166 3, 472 681 (b)!, 303 58,885 107,416 
1884 .... ....... .. . 6,100 ·····- 3,496 56, 301 4, 692 158 .. ........ .. ...... 43, 16Q 113,916 
1885 . ... 124 ···· · -- · .... .. .... 6, 541 21, 722 3, 242 659 . ..... .... .. ... 42,590 74,878 
1886 . . • . 284 .. ............... ......... 17,379 1 27, 215 5, 665 219 . ..... .. ....... 23, 417 74, 179 
1887 .... 12 1, 247 . .... .. .... 35, 291 34, 238 10,011 307 .............. .. . 35,478 116,584 

a Not separately classified since 1877. b Not specified since 1883. 

Exceptional discoveries of gems-Diamond.-In April, 1887, Mr. Lewis M. 
Parker, a tenant on the farm of Da.niel Light, three-fourths of a mile 
northwest of Morrow Station, and 13 miles south of Atlanta, Georgia, 
found a diamond on the farm. The stone afterwards came into the pos
~ession of Mr, W , W, Scott, of Atl~ntal wbo ~eut it to the writer for 
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examination. It proved to be an octahedral crystal weighing 4l2 carats 
(828 mil1igrams), two-fifths of an inch long and one-fourth of an inch 
wide. It measured 9 by 10 by 7 millimeters, is slightly yellow and has 
one small black inclusion. The-specific gravity was found to be 3.527. 
Curious long, shallow pittings mark the surface. A stone of from 1i\ 
to 2 carats could be cut from it. 

Mr. L. 0. Stevens, of Atlanta, Georgia, has informed the writer that 
a colored man called on him during the past year with a 2-carat dia
mond, defective and of poor color, which he stated he had found in his 
garden within a few miles of Atlanta. He has shown no desire to sell 
or lend the stone for examination. 

Zircon.-Opaque green zircons in crystals 1 inch long and 1i inches 
wide, were found by Mr. Nimms in Saint Lawrence county, New York, 
at the town of Fine. They were curious, but not of gem value. Fully 
25 tons of this mineral will be raised during 1888, from Henderson 
county, Kentucky, for use in a new incandescent gas-burner manufact
ured in Philadelphia. 

Beryl.-Prof. Eugene A. Smith obtained from Coosa county, Alabama, 
some light golden yellow beryl of sufficient transparency to furnish 
small gems. Blue-green beryl that afforded fair gems was reported by 
Mr. William E. Hidden, from Mitchell county, near the Yancey connty 
line, North Carolina. 

Phenacite.-Dr. S. L. Penfield describes phenacite from Topaz butte, 
5 miles north of Florissant and the same distance from Mount Antero, 
Colorado. Mr. W. B. Smith describes the occurrence of topaz and 
phenacite at Topaz butte (American Journal of Science, February, 1887, 
III. Series, vol. 34, p. 130). An extensive find of phenacite crystals 
(few of gem value, however,) associated with aquamarine crystals, was 
made at Mount Antero, Colorado, in the fall of 1887. The phenacites 
were almost quartzoids in form. The occurrence is described by the 
Rev. R. F. Cross, in a note in the American Joun~al of Science, Febru
ary, 1887, p. 161, vol. 34. 

Garnet.-A variety of spessartite garnet was found at Amelia Court 
House, Virginia, in masses several inches across, and dark brown, dark 
red, or honey brown in color, which would afford cut gems from 1 to 10 
carats in weight. These are the finest specimens of this variety of 
garnet yet found. Fully 1~ tons of the almandite garnets of Salida, Col
orado, were found during the past year and sold as tourists' or mineral
ogical specimens at from 30 cents to $1 a pound. One absolutely per
fect dodecahedron weighed over 14 pounds. In the proceedings of the 
'' Philadelphia Academy of Natural Sciences," 1886, p. 355, Dr. Georg~ 
Koenig describes a titaniferous garnet from southwestern Colorado, and 
also analysis of schorlomite from Magnet Cove, Arkansas, which he 
finds to be titaniferous garnet. 
Tourmaline.~A large number of green tourmalines, some quite stout 

~nd several inches in length, h~v~ l}eeq fou.nd at Fra~lilin Furnace, 
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Sussex county, New Jersey, but although they are an important addi
tion to our mineralogical collections and the outer parts of some of the 
crystals are of a rich almost chrome green, yet not a single one was ob
served which would cut a transparent gem of even a few carats. 

Prof. R. B. Riggs, of the laboratory of the Geological Survey, re
cently made over 25 analyses of tourmalines of all colors. He found 
the question of the color of the lithia tourmaline a very interesting one. 
The color of the iron and magnesian varieties depends on the amount of 
iron present. It ranges from the colorless De Kalb through all the 
shades of brown to the Pierrepont black, while the lithia tourmaline, 
containing more or less manganese, gives the red, green, and blue, as 
well as the colorless varieties. The shades of color do not depend on 
the absolute amount of manganese present, but rather on the ratios ex
isting between that element and iron. Thus, when the amount of man· 
ganese bears a specific proportion to the iron, we have the colorless, 
pink, or very pale green tourmaline. An excess of manganese. produces 
the red varieties; and if the iron is in excess the various shades of green 
and blue result. 

Rubellite.-Mr. William Irelan, jr., reports the finding of transparent 
rubellite in fine crystals 1 to 2 inches long, in San Diego county, Cali
fornia. 

Hiddenite.-Rev. Alfred Free, in a report on a placer mine at Bracket 
Town, McDowell county, North Carolina, mentions the finding of a 
small crystal of spodumene of the hiddenite variety. He had also 
observed blue, green, and pink tourmaline at the same locality. 

Rock crystal. -In the last report reference was made to the occurrence 
of rock crystal in what was believed to be a part of Virginia, but which, 
on visiting the locality, the writer found was really the mountainous 
part of Ashe county, North Carolina. My attention was first called to 
this locality by the receipt thence, by Messrs. Tiffany & Co., of a 51-pound 
fragment of a large crystal, which was said to have been broken from a 
mass weighing 300 pounds by a twelve-year old mountain girl. This 
large crystal was found on the Min tor Blevin farm on Long Shoal creek, 
in Chestnut Hill township, though crystals have also been found at two 
places 600 feet apart on the L. C. Gentry farm, about one mile from the 
former locality. All three places are 50 miles from Abingdon, Virginia, 
and 40 miles from Marion, Virginia. Crystals have also been found close 
to the north fork of Piny creek, on the Saint Ledger Brooks farm. At 
the latter place was found a remarkably clear distorted crystal, weigh
ing 20~ pounds, which is absolutely perfect, and is the finest piece of 
rock crystal ever found in the United States; and on the Gentry farm 
one crystal was found weighing 188 pounds, and another weighing 285 
pounds. The latter was 29 i~ches long, 18 inches wide, and 13 inches 
thick, showing one pyramidal termination entirely perfect and another 
partly so; it sold for over $500 for use in the arts. A number of others 
have also been found. All these localities are on a spur of Phoonix 
mountain, and the crystals have all been foqncl in decomvosed crystal-
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line rocks, principa1ly coarse felspathic granite, which bas aU decom
posed even to a greater depth than that at which these crystals occur. 
Most of them are obtained by digging where one crystal has been found 
or striking and unearthing them with a plow. Altogether several 
dozen crystals have been found, weighing from 20 to 300 pounds each, 
and future working will doubtless bring many fine ones t~ light. Some 
of these afford larger masses of clear rock crystal than have ever before 
been found in the United States, and suggest its n~e for such objects 
of luxury as crystal balls, clock cases, mirrors, etc., which are now to 
be seen in the Austrian treasury at Vienna. 

From the vicinity of Fairfax county, Virginia, Mr. James W. Beath 
obtained quartz with alternate green and white veinings, the green 
being produced by chloritic inclusions. When cut it forms an interest
ing ornamental stoue, and several hundred dollars' worth of it have 
been sold. 

Mr. H '. L. Hosmer reports that crystals of smoky quartz a foot in 
length are occasionally found at Sterling, Montana. 

Chrysoprase.-Mr. vVilliam Irelan, jr., reports from Tulare county, 
California, beautiful semi-transparent chrysoprase of fine color. Thi~ 
has also been found in Douglas county, Oregon. 

Agate.-At Sioux Falls, Dakota, the company that is cutting and 
polishing the agatized wood from Arizona and the quartzite found at 
Sioux Falls has, after a great deal of experimenting, perfected the 
methods of sawing and polishing hard materials so as greatly to re
duce the cost. Among the objects produced were a round column 11!
inches wide and 21 inches high, cut transversely across the tree, so that 
the heart was visible on two sides of it, with the radiations in all direc
tions; and sections measuring 25, 24, 17~, and 13 inches in diameter, 
respectively, so highly polished that when turned with the back to the 
light they form a perfect mirror. All the specimens were brilliant in 
color and rivaled any work ever done in hard materials. The company 
has removed from the forest 180 tons of material, and 20 tons of sections 
have been ground down tq show its characteristic beauties. Perhaps 
$100,000 worth is now undergoing the cutting and polishing process. 

Pectolite.-A massive pectolite of unusually dense structure has been 
announced by Mr. William P. Blake as occurring in Tehama county, 
California, in masses of considerable size and susceptible of a high pol
ish. In a letter to the writer he gives the following description: "It 
occurs in a vein, and is broken out in rough tabular masses from 2 to 
3 or more Inches in thickness, but it is reported that mueh larger masses. 
can be obtained. It is exceedingly tough and hard to break. The 
punctured surfaces are irregular, without cleavage, but have a silky lus
ter and crypto-crystalline structure, exhibited in extremely fine insepar
able fibers, which are radial, curved, and interlaced, and are perhaps 
embedded in a siliceous magma, but the fibers constitute the bulk of the 
mass. The color is white, with a delicate shade of sea green, and trans-

·9194 MIN-36 
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lucent. Exposed or weathered portions lose their porcelain-like trans
lucency, and become white and somewhat earthy in appearance, and 
exhibit the crypto-:fibrous structure with more uistinctness. Specimens 
cut and polished across the end of a slab-like mass show on one side a 
narrow selvage of breccia, made np of fragments of tLe pectolite and 
of dark-colored wall rock mixed and firmly cemented together. On the 
opposite side or border of the mass there are distinctly formed parallel 
planes of concentric layering, from the surfaces of which the fibers 
diverge. These layers and the brecciated border opposite show the 
vein-like formation of the mass between the walls. The hardness is 6 
to 6.5. In the blow-pipe flame it burns to a white enamel and gives off' 
a little water. It may be found useful as an ornamental stone for 
making small objects-cups, plates, handles, or for carving figures or 
inlaid work." This i~ identical with the pectolite from Alaska, de
scribed by Prof. F. W. Clarke. 

Peristerite.-Large quantities of peristerite are reported ·by Mr. C. 
M. Skinner at Cavendish, Vermont., near Cavendish Falls, in the rail
road cut 22 miles north west of Bl'llows _Falls. 

Oligoclase.-Of great interest is the transparent oily green oligoclase 
containing small, white, starlike inclusions, which impart to the mass all 
the appearance of green glass, and with included white minerals found 
at a depth of 400 feet in mica near Bakersville, North Carolina. It was 
found by Mr. Daniel Bowman. 

A very interesting variety of sunstone was found by Mr. J. A. D. Ste
phenson at the quarry in Statesville, North Carolina. Several hun
dred dollars' worth of it has been sold as gems. 

Albite.-ln the Allen mica mines at Amelia Court House, Amelia 
county, Virginia., as a by-product in mica mining, a remarkable series 
of albite has been found, tabular, but measuring 4 to 7 inches in length 
and forming large groups; also the same mineral in massive form of 
the moonstone variety, a-nd tons of amazonstone in bright cleavages. 

Rhodonite of the variety known as fow lerite has been found in Frank lin 
Furnace, New Jersey, in groups of rich, flesh colored crystals finer than 
ever before known. Some of these were 6 or 7 inches in length and sev
eral inches thick, forming groups a foot across. Although of value for 
gem material they possess a higher mineralogical value, and more than 
$1,000 worth was sold for specimens. The rhodonite so well known as 
occurring in bowlders at Cunningham, Massachusetts, has recently been 
traced to the ledge, and we may now hope to see this stone used exten
sively for decorative and ornamental purposes, as at this locality it is 
one of the richest pink and flesh colored minerals known. 

Turquois .-Additional evidence of the antiquity of the turquois work
ings of New Mexico and Arizona bas been gathered by the Hemenwa~t 
expedition, sent out by Mrs. Hemenway under the direction of Mr. 
Frank H. Cushing. A boutlO miles from Tempe, Arizona, where the ex
cavations are being made, a shell encrusted \V~~h turquois and ~arnet 
represe~ting ~4e form of a fn)g wa,s found. .....-

..__ ~---~- ___..:__ __ 
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Oyan'tte.-Mr. Daniel A. Bowman communicates that the cyanite men
tioned in the last report was found near the summit of Yellow mountain, 
alongside the road to Marion, about 4 miles southeast of Bakersville, 
North Carolina, at an altitude of 5,500 feet. Some of this is transparent·, 

.from one-eighth to one-half inch across and several inches long. So 
rich is its color that it was sold for sapphire. Its Jow hardness unfits it 
to some extent for use as the gem for which it is to be worn. It is a hand
some mineralogical gem, however. 

Orocidolite.-In the American Journal of Science, III Series, volume 
34, page 108, Prof. A. A. Cllester published analyses of the crocirlolite 
from Beacon Hill Pole, Cumberland, Rhode Island, an interesting oc
currence of this mineral, though not in gem form. 

Labradorite.-The well-known Labradorite rock in Lewis county, New 
York, is so plentiful tllat the reflection of the bowlders has given the 
river that runs through the locality the name of Opalescent river. This 
is being extensively cut as an ornamental stone. 

Me.Tican onyx.-The handsomest and lowest priced of our ornamental 
stones, and one which has been introduced most extensively, is the so
called Mexican onyx or Tecalli, as it was first called, from the town of 
that name in the state of Pueblo, Mexico, where it is found. The deep 
colors are richer t,han those of any marble known, and its wavy stalag
mitic structure and the lligh polish which it can take have made it pop
ular throughout the whole civilized world. ..,.With a metal mounting 
the effect is greatly enhanced. It occurs in almost unlimited quantities, 
and fully $500,000 worth has been used in the United States for tabl.e 
tops, mantels vases, etc. 

FOREIGN SOURCES. 

In this, the fifth of the annual reports on precious stones in the 
Unit~d States, which have done much toward awakening a wide-spread 
iuterest in American gems, it was thought well to give a brief sketch. 
of some of the most important changes which are taking place in pre- / 
cious stones at the principal sources, which are usually foreign. 

Diamonds.-Tbe author of the "Arabian Nights" undoubtedly thought 
that he was imagining the wildest and most improbable things when he 
described the collection of such treasures in the Valley of Diamonds 
by '' Sinbad the Sailor.'' Yet when compared with the African mines 
this profusion of wealth has paled into utter insignificance. A glimpse 
at these new valleys of diamonds will be interesting. The primitive 
method of washing was carried on for centuries by thousands of slaves, 
who, like those who built the pyramids, were driven by a master merci
lessly goading them on, whip in hand. To-day we have the most ingen
ious and powerful machinery, which allows fewer diamonds to escape 
than ·would the keenest and most disciplined army of washers. 

At the Kim ber]ey diamond mines in South Africa wonderful progress 
bas been made in the last decade. About 1877 the work of consolidat-
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ing the different companies began. Originally the mines were worked 
as 3,238 separate claims, each 31 feet square, with a 7~ foot roadway 
between e\Tery two claims; now these are all Ul')ited in about forty 
companies. A mine in the early days was a bewildering sight. Miles 
of wire cables running from individual claims were stretched acr0ss it . 
in all directions; to these were attached the buckets for carrying the 
earth, reef, or wall rock of the mines, and at times water. Some of the 
claims were almost le\rel with the surface, while others next to them 
might be cut down 200 feet, and others only 100 feet, yet all being worked 
independently. At the sides were endless llelts with pockets for carry
ing the earth. One of the results of this independent system of work
ing was that rock was droppe<l so recklessly that it is said to have been 
as dangerous as the battlefield to stand around the edges of the claims. 
Not only was the loss of life great from this source, but also from the 
falling of immense masses of reef, loosened by the blasting, which some
times buried a score of men at once. But improved methods were 
gradually introduced. Steam railroads were run into the mine, and 
parts of it were leveled down. Millions of tons of reef required remov
ing, and the only way to accomplish this was to assess every company 
in tlw mine proportionately. At first many mistakes were made, if 
mistakes they can be called when the problems offered for solution 
were entirely new and untried. The ye11ow or surface soil which over
laid the blue stuff pulverized so readtly that it could be taken to the 
washing machine direct; but as the claims were extended down into 
the blue rock this proved harder, and dynamite became necessary. Im
mense quantities of it are now used for blasting. Through careless 
storing, 30 tons of dynamite, 10 tons of blasting powder, and gelatine, 
in all worth $80,000, exploded on January 10, 1884, with terrific effect; 
the smoke column, 1,000 feet high, was visible at the River diggings, 35 
miles distant . 

.After the earth is raised it is put 0n the sorting ground, where it is 
partially disintegrated by water and the action of the atmosphere. It 
is then further broken up lly band and taken to the "'compound" or 
diamond-sorting machine. .After lleing more finely broken up it is 
passed down into large vats containing immense centrifugal wheels, by 
which, as they rapidly revolve, the rock is finely divided. The lighter 
minerals, such as quartz, mud, and mica, are then floated out, while the 
diamonds, garnets (some of which are exceedingly rich in color, and of 
large size and are sold under the name of cape rubies), and other heavy 
minerals, are concentrated in the lower part of the "compound." So 
thoroughly does this pulverize the rock and earth that all the diamonds, 
even those of the size of a pinhead, are saved . 

.A prize of £5,000 was offered for the best tunnel or shaft system for 
use at the Kimberley mines, and the prize was awarded to the' Jones 
system, which is sunk on the coffer-dam principle. .At present there 
are seven shafts and inclined planes in the Kimberley mine alone, all 
sunk at some point in the reef outside of the mine. From 11,000,000 
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to 13,000,000 gallons of water are annually hoisted from the Kimberley 
mine at a cost of 6 pence per load of 100 gallons. 

In addition to many miles of aerial tramways, there are over 170miles 
of tramway around the four Kimberley mines, 2,500 horses, mules, and 
oxen,ancl350 steam engines, representing4,000 horsepower,areemployed 
in the works. For labor, £1,000,000 are annually expended, and over 
£1,000,000 forfuelandothersupplies. Thegrosscapitalofthecompanies 
is nearly £10,000,000. Over 10,000 natives, each receiving £1 per week, 
and 1,200 Eu~opean overseers at an average wage of £5, are employed. 
It is now proposed to consolidate all the companies into an enormow; 
diamoud trust, with a capital of £10,000,000, b.ut at the present quota
tions of the shares of the company they are valued at over £14,000,000. 
The supposition long held that this unification would ultimately be 
accomplished is partly confirmed by the report, this spring, that the 
house of the Rothschilds, of London, is about to put in operation a 
project for the consolidation of the diamond mines into one gigantic 
trust for the regulation of prices and production. 

The South African mines yielded during the last ten years 27,878,587 
carats, valued at £31,717,341. TJ::te yield for 1887 was 3,646,899 carats, 
worth £4,033,582 at a valuation of £1 2s. l~d. a carat. Iu December, 
1887, a single sale of rough diamonds was recorded of .£150,000, and in 
February, 1888, of £250,000, or $750,000 and $1,250,000, respectively. 
The average value of a carat of diamonds for some years from the 
respective mines has been as follows: 

Average value of a carat of South African diamonds. 
8. d. 

Kimberley mine ...•....................•.•..•••••.....• 17 6i 
De Beers mine . . . . . . . . . . . . . . • • . . . . . . . . . . . . . . • . . . • • . . . . . 17 8 
Bultfontein ......••.........•...••.......••••.•........ 18 2t 
Dutoits Pan . .............••.•.................•........ 24 7t 
River digging .......................................... 47 6 

The product of the latter mine, while only one one hundred and twenty
fifth of the weight in carats, was worth one sixty-second of the entire 
product, the stones averaging much finer quality. 

The approximate annual yields for the last ten years have been as 
follows: 

Yield of South African diamonds du1·ing the 1Jast ten yea1·s. 

Years. Carats. Value. 

l------------------------------------1------------------
1878 ...••. ---- ......... ···- ........................... --· 
1879 ...... - ... ··· - ·· .............. - ...................... . 
1880 ............................................. - ·. """" 

• 1881.--- ................................................. . 
1882.-.- ··-··· .......... - •. -- ••. -........ - •••••• -........ . 
1883 . ................................................. ---· 
1884 . ... ------ ........ ···••••• ··-··· ..................... . 
1885 .................................................... . 
1886 ..... - - .. -...... - •• -- •• - -... - •. - ---- .............. - .. -

~fJ~; .diggf~g~- :::::::::::::::::::::::::::::::::::::::::: 

2, 54o0, 000 
2, 610,000 
3, 030, 000 
3, 315, 000 
2, 385,000 
2, 312, 000 
2, 204, 786 
2, 287,263 
3, 047,639 
3, 646,899 

500,000 

Total... . .......................................... 27,878,587 
I 

£2,672,734 
2, 864,631 
3, 168,000 
4, 200,000 
3, 500,000 
2, 359, 466 
2, 228,678 
2, 228,680 
3, 261,570 
4, 033,582 
1, 200,000 

31,717,341 
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Not only has the yield of the African mines been great, but tbe dia
monds have been of much larger average size than those from any of 
the old mines. The fiHding of a 17-carat stone in the Brazilian dig
gings was sufficient to secure the freedom of the fortunate slave who 
found it; but stones of this size are found by the hundred here. A 
100-carat stone scarcely creates as much excitement as a stone of one
fifth the size did in Brazil. 

It is estimated that from one-fifth to one-quarter of all the yield never 
reached the proper owners, as the native diggers swallow .and conceal 
the diamonds in every possible manner. Hence it became necessary 
for the companies, in self-defense, to take extraordinary precautions 
against this great lm~s, and overseers or special searchers were appointed, 
who made the most thorough examination of all who left the mines. 
The natives use most ingenious methods for the concealment of the gems. 
On one occasion some officers, suspecting that a kafir bad stolen dia
monds, gave chase and caught up with him just after he had shot one of 
his oxen. No diamonds were found upon the kafir, it is needless to say, 
for be bad charged his gun with them, and after the disappearance of 
the officers he dug them out of his dead ox. Diamonds have been fed 
to chickens, and a post-mortem recently held over the body of a kafir 
revealed the fact that death bad been caused by a 60 carat diamond 
which he bad swallowed. Early in the history of the mines a detective 
force, consisting of men, women, and children, was formed, and the 
severest punishment is still inflicted on transgressors of the diamond 
act. None but those authorized by law, termed patented agents, less 
than fifty in number, are allowed to purchase or even to possess rough 
diamonds at Kimberley. 

The actual loss of diamonds would. not have been so great but for the 
irregular diamond buyers, or "I. D. B.s," as the " fences" are called, who 
sent the stones to England and undersold the company in the London 
market. It was a question at one time whether the mines could be prof
itably worked under such disadvantages. Within the last two years, 
however, this pilfering has been in great measure checked by the adop
tion of what is known as the compound · system, by which the "boys" 
are housed and fed under contract for a certain term, provided with 
amusements and liquor, and thus kept apart from the influences of the 
vicious whites. Now the visitors who buy from native diggers what 
they suppose to be valuable diamonds and secrete them until they have 
passed beyond the reach of the officials, find to their disgust that they 
have purchased fac-similes in glass, perfect even to the characteristic 
yellow tint peculiar to many diamonds from this locality. 

Diamonds weighing 38,000,000 carats, or over 7~ tons, have been 
found here. In the rough their aggregate value is £50,000,000, and 
after. cutting, £100,000,000, or nearly $500,000,000 more than the world's 
yield during the two preceding centuries. Of the whole yield not more 
than 8 per cent. can be said to be of the first water, 12 per cent. of the 
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second water, 25 per cent. of the third, wllile tlle remaining 65 per cent. 
is called bort, a substance which, when crushed to powder, is of use in 
the arts for cutting bard substances and engraving. Tllis must not be 
confounded with the carbon (carbonado) found in Brazil, an uncrystal
line form of the diamond, which, from its structure, is adapted for use 
in drills for boring and tunneling rocks, etc., and has never yet been 
found in South Africa. It is worth from six to ten times as much as 
bort. 

More diamonds weighing over 75 carats after cutting have been found 
since the African mines were opened than were known before. The 
Victoria, the Great White, or the Imperial Diamond, is supposed to be 
from South Africa. Concerning its early history very little is known; 
in fact, where the stone was found is only a matter of conjecture-are
markable circumstance when we consider that it is the largest brilliant 
in the world. The original weight of the stone was 457~ carats, or 3l0 

troy ounces; after cutting, 180 carats, valued at £100,000. 
On March 28, 1888, there was found in the De Beers mine an octahe

dral crystal of diamond weighing 428~ carats; it is not entirely white, 
having a slight yellow tinge. It was valued at £3,000. From its form 
it is believed that it will cut into a brilliant of 200 carats, hence it will 
be the largest known. 

Production of diamonds at the Gr·iqualand West n~ines, Kimberley, De Bem·'s, Dntoits1Jan, 
Bnltfontein, and St. Augustine, fr·om September 1, 1882, to Decernber 31, 1887. 

, ______ Y_e_a_rs_. ______ , __ c_a_ra_t_s. _ _ , __ v _al_u_e·-1 Av~~t.•" 
1882, fourmonths ......................... . 
1883 ....... ·----- ......................... . 
1884 ..................................... .. 
1885 ..................................... .. 
1886 ..................................... . 
1887 ..................................... .. 

856, 353i 
2, 312, 234g 
2, 204, 786~ 
2 287 261 a; 047; 639! 
3, 646, 89!J! 

I 
8. d. 

.£1, 119, 210 26 1t 
2, 359, 466 20 4! 
2, 562, 623 23 2! 
2, 228, 678 19 5! 
3, 261, 574 21 5 
4, 033, 582 22 11 

TotaL .•...••••.••••..•••....•......... 14,355,1741 15,565,133 21 81 

Comparative year·ly exports of diamonds jt'on~ January 1, 1883, to December· 31, 18R7 

Years. 

1883 . ................................. . 
1884 ................................. .. 
1885 . ................................. . 
1886 .................................. . 
1887 ................................. .. 

Carats. 

2, 413, 953i 
2, 263, 6!!5~ 
2, 440, 788§ 
3, 135, 432! 
3, 599, 036! 

Declared value. 

£ 8. d. 
2, 742, 521 1 0 
2, 807,288 3 4 
2, 492, 755 13 2 
3, 507, 210 14 0 
4, 251, 837 14 6 

Average 
pAr carat. 

8. d. 
22 Sf 
24 9! 
20 5 
22 4 
23 7t 

Total............................ 13, 852, 897k 15, 801, 613 6 0 22 9! 



568 MINERAL RESOURCES. 

Imports of diamonds into Kirnberley j1·onL the River diggings, frmn September 1, 1882, to 
December 31, 1887. 

Years. Carats. Value. Average 
per carat. 

8. d. 
1882, four months ............................... . 5, 742~ £6, 010 20 llg 
1883 ........................................... .. 14, 800~ 37, 112 50 1! 
1884 ............................................ . 19, 710~ 57, 639 58 5! 
1885 ........................................... . 27, 992 56, 123 40 1! 
1886 .................... . ....................... . 38, 673! 84, 829 43 10! 
1887 .......... . ................................ .. 46, 171~ 95, 433 41 4§ 

-------~·--
Total...................................... 153, 090! 337, 146 44 0! 

Summm·y of imports of diamonds into Kimberley front September 1, 1882, to December 
31, 1887. 

Whence imported. 

Colony, England, etc .......................... .. 
Orange Free State .........................•.... 
River diggings (Barkly West) .................. . 

Total. ............................ . ....... . 

Carats. Value. 

130,133! £127, 831 
306, 660~ 505, 428 
153, 090! 337, 146 

589, 884~ 970, 405 

Average 
per carat . 

•. d. 
19 7! 
32 11! 
44 Ot 
32 101 

Surnma1·y of production of diamonds at the Griqualand West mines jot· the year 1887. 

Mines. Carats. Value. Average 
per camt. 

£ 8. d. .. d. 
1, 333, 832! 1, 410, 207 12 1 21 11 
1, 014,048 1, 022,878 6 5 20 2 

Kimberley ........................... . 
DeBeer's ........................ . ... .. 
Dutoitspan ........................... . 696, 576! 987,283 17 8 28 4i 
Bultfontein ......•............•....... 602, 246 612,962 18 6 20 4! 
St. Augustine ........................ . 197 250 0 0 25 4! 

----------------
Total. .......................... . 3, 646, 899! 4, 033, 582 14 8 22 1! 

Production of diamonds, Kimberley mine,jrorn Septembm· 1, 188~, to December 31, 1887. 

Years. Carats. Value. Average 
per carat. 

s. d. 
1882, four months..... .. .................. .. 380, 955! £456,420 23 lli 
1883 ..................................... . . . 947, 817~ 846,705 17 10! 
1884 ....................................... .. 642,438 634, 332 19 9 
1885 ....................................... .. fi23, 774i 458,858 17 61 
1886 ............... . ........................ . 889,864 883,503 19 10! 
1887 ....................................... .. 1, 333, 832! 1, 410,207 21 1! 

-------------
Total. ........................ -- ...... . 4, 718, 681~ 4,690, 025 19 10! 

The diamond mines at SaJabro, Brazil, known as the Canavieiras, 
were discovered in 1882 by a poor miner who had worked in the earlier 
mines, now nearly exhausted. They are situated at a distance of two 
days' journey from Canavieiras, near the river Pardo, and the gems are 
found at a depth of about 2 feet in a red gravel. They are very .fine in 



PRECIOUS STONES. 569 

quality, and are remarkable for their purity and whiteness, the crystals 
being of such a form that scarcely any cleaving is necessary. 

History repeats itself, and as, when the Brazilian mines were first 
discovered, they sent the stones to India to enter the European markets 
in European wrappers, so Bultfontein diamonds were sent to Canavie
iras to be shipped to Europe as the product of that mine. 

So great was the rush for these mines at first that, notwithstanding 
the rumors of a malarial climate and epidemic diseases, by the end of 
the first year 3,000 miners were at work where shortly before was a 
virgin forest. For a time even this number was exceeded. The other 
Brazilian mines have been only slightly worked of late years. 

The recent concentration of some of the diamond mining companies 
in South Africa in their efforts to regulate the production and price has 
led to an increased interest in mines located in Brazil and India. Dur
ing the past year the Madras Presidency Diamond Fields Company (lim
ited) has been organized with a capital stock of £190,000. To prove that 
the Indian mines are not yet exhausted, operations will be commenced 
at the Wadjra Karur field in the Madras presidency. On this field of 
554 acres was found a very fine 671 diamond crystal which furnished 
a 25 carat stone call~d the Gow-do-Norr, valued by the company at 
£15,000. An English company has recently been formed, under the 
name of the "Hyderabad Deccan Mining Company," to work the mines 
in Krishna valley, India, where it is thought that the famous Kohinoor 
diamond was found. 

Diamonds have been found in the Tertiary gravels and recent drift 
near Bingera in Inverell, Australia; also along the Cudgeon river, 160 
miles north west of Sydney, and in other districts. The colors are white, 
straw, yellow, light brown, pale green, and black. The largest stones 
yet found were cut into gems weighing 3;! and 3 carats, respectively. 
A trial made by the Australian Diamond Mining Company produced 
190 diamonds, weighing 197i carats, from the washing of 279loads of 
earth. These Australian fields can scarcely be called productive as 
yet, nor from present appearances do they seem likely to become for
midable competitors of the South African fields. 

India, Borneo, and Australia are now yielding very few diamonds, 
probably not more than 1 per cent. of the entire product. These three 
countries, together with Brazil, yield probably less than 10 per cent. 
of the total output. 

Irnports of dianwnds.-From the custom import lists we find that after 
deducting the approximate value of cut stones other than the diamond, 
we find that import duty was paid on about $90,000,000 worth of cut 
diamonds in the last twenty-one years; of these $68,000,000 worth were 
imported during the last ten years. In 1868 $1,000,000 worth were im
ported and $1,200,000 worth in 1867, but about $10,000,000 in 1887, or 
ten times as many as twenty years ago, showing the increase of wealth 
and the great popularity of the diamond among Americans, the above 
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being the wholesale import figures. A single firm sells more than the 
entire imports of twenty years ago. 

Diamond dust worth $464,905 has been imported since 1878, $289,430 
worth from 1868 to 1878, and in 1869 to 1871 only $228 worth; whereas 
with the opening of the Kimberley mines $80,707 worth were Imported 
the first year, showing what great benefit the arts received from the 
opening of the African diamond mines. 

In 1878 the importations of uncut diamonds amounted to $63,270; in 
1887 to $262,357; the total for the decade was $2,728,214, while in 1883 
there were imported $443,996 worth, showing that although we are cut
ting four times as many diamonds as we were in 1878, yet the importa
tions have been falling off. This is partly because in the years from 
1882 to 1885 a number of our jewelers opened diamond-cutting estab
lishments, but have either given up the business or sold out to others; 
for, in spite of the protective duty of 10 per -cent. on cut stones, cutting 
can not be profitably carried on here on a scale large enough to enable 
one of the partners to reside in London, the great market for rough dia
monds, to take advantage of every fluctuation in the market, and purchase 
large parcels which can be cut immediately and converted into cash; 
for nothing is bought and sold on a closer margin than rough diamonds. 

Diamond cutting.-The recent death of Mr. Henry D. Morse, of Bos
ton, known as the pioneer diamond cutter of the United States, brings 
to mind many interesting reminiscences. He has scarcely received the 
credit he deserved for his work. That he was the first in this country 
to cut diamonds is well known, and the best cutters in the United States 
to-day received their training under him. But educating young Amer
icans, both men and women, to his art, was not his greatest work. He 
showed the world that the art which had so long been monopolized by 
the Hollanders was degenerating in their hands into a mer~ mecham
cal trade. His treatment of the diamond has given a great stimulus 
to the industry both in the United States and abroad. Shops were 
opened here and in London in consequence of his success. He was one 
of the few who studied the diamond scientifically, and he taught his 
pupils that mathematical precision in cutting greatly enhances the 
beauty and consequently the value of the gem. His artistic eye, Round 
judgment, and keen perception enabled him to carry the art nearer to 
perfection than is often attained. 

It was in his shop that a machine for cutting diamonds was invented 
which did away in great measure with the tediousness and inaccuracy 
of the old manual process. 'rhanks to his labors, we now have among 
us the best cutters in the world-men who can treat the diamond as it 
should be treated to develop its greatest beauty. The fact that so many 
fine stones were recut here after he started his wheel led to a great 
improvement abroad in cutting, especially in the French Jura and in 
Switzerland, where both sexes are now employed at the trade; and2 as 
a result, the diamonds sold to-day are decidedly better than those of 



PRECIOUS STONES. 571 

twenty years ago, before Mr. Morse turned his attention to the work. 
He, above all others, has shown us that diamond-cutting is properly an 
art and not an industry. 

There are at present about 12 cutting establishments in this country, 
employing from 1 to 50 men each, and in all about 100, at salaries rang
illg from $20 to $50 per week. Most of the cutting done here is of a 
high class, some shops being almost entirely employed in recutting stones 
previously cut abroad. Ten years ago ·uearly all the diamonds used in 
the United States were purchased through brokers or importers. To
day, owing to the marvelous growth of the diamond business here, and 
the facilities for transatlantic travel, many of the large retail houses buy 
their diamonds direct in the European markets; and some have even 
established branches or agencies abroad. 

In 1877 an international syndicate composed of London, Paris, and 
Amsterdam jewelers, wishing to establish a uniform value for the carat, 
confirmed 205 milligrams as the standard, and this has been pretty 
generally used abroad. Recently the discussion of the question has 
been reopened, and it will probably end in the general adoption of the 
above sta11dard in place of the twenty or thirty conflicting systems now 
in use in different parts of the world. 

Twenty years ago the wholesale diamond merchants of Amsterdam 
did not exceed 8 in number; but the development of the African mines 
has given so great an impetus to the trade, that within the past decade 
several diamond exchanges or clnbs have been established as headquar
ters for the transaction of business; one of these, the" Handelsbond," 
has a membership of 800 and ow11s a fine building, the rooms of which 
are so arranged with respect to light as to render deception difficult 
and to facilitate the sale of diamonds. Others known as the" Golconda" 
and the" Koh-i-noor" are generally thronged with brokers and mer
chants, as also are the neighboring coffee houses. 

At present there are between 50 and 60 large diamond-polishing es
tablishments, employing perhaps 3,500 polishers, who, however, no 
longer receive the princely wages of from $80 to $200 a week w bich they 
received when the African mines first began to produce so largely, and 
much higher prices were paid for products of the second and third 
quality. When fortune smiled on them the cutters lived in luxury; to
day they only receive $15 to $40 a week, and some even less than t,he 
former figure. To-day every establishment does its own selling. It 
will doubtless be eventually a question of the survival of the fittest, 
and the entire cutting will be co11trolled by a few powerful firms. 

Sapphire.-In 1882 a very remarkable discovery of sapphire was made 
in the Zanskar range of the northwestern Cashmere Himalaya, near the 
line of perpetual snow, a short distance from the village of Machel and 
one-half day's journey from the top of Umasi pass. The stones were 
found at the foot of a precipice, where a land slide had taken place, the 
including rocks being gneiss and mica. 
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.At :first they were merely collected by the villa,gers, who were at
tracted by the beautiful colors; and_ so little was their value realized 
that they were used as flints for striking :fire with steel. They were so 
abundant at :first that one writer speaks of having seen about a hun
dred weight of them in the possession of a single native. Traders, bow
ever, soon carried them to the distant commercial centers, where their 
value became known. There was an instant rush of jewelers' agents to 
the locality of the mine, and the price rose rapidly until about £20 
per ounce was paid for good specimens, at which rate they have re
mained. The Maharajah of Cashmere promptly exercised his authority 
and sent a regiment of sepoys to take possession of' the mines and 
harry the natives who were suspected of having stones in their posses
sion or any knowledge of new localities where the gems could be found . 
.Any one they laid hands on who had money was suspected either of 
having sold sapphires or of being about to purchase them, and was de-

. spoiled or even imprisoned. This naturally enough had the effect of 
compelling secrecy. Several crystals were found weighing from 100 to 
300 carats each. During the :first year of the discovery the Delhi jew
elers are said to have bought up more than £20,000 worth of these sap
phires. Exceptional1y :fine sapphires to-day bring from $65 per carat 
to $125 per carat, which is less than before this great :find. 

The acquisition of the Burmese ruby mines cost the British Govern
ment a vast sum of money. On the wars of 1826 and 1852 England ex
pended $75,000,000 and $15,000,000, respectively, and after all this sac
rifice of treasure the Burmah and Bombay Trading Company claimed, 
four years ago, that King Thebaw, of Burmah, had arbitrarily can
celed the leases by which the company controlled the output of the 
ruby mines near :Mandalay. A meeting was accordingly held at Ra n· 
goon, on October 11, 1884, presided over by Mr. J. Thompson, agent for 
Messrs. Gillauders, Arbuthnot & Co. The result was the war of 1886, 
which involved the raising of an army of 30,000 men and au outlay of 
$5,000,000, but the British Government gained control of the long cov
eted ruby mines. The question which next presented itself was, how 
should they be worked~ Several :firms were desirous of securing iue 
lease, and after the Indian Government had virtually closed a lease to 
Messrs. Streeter & Co., the London jewelers, at an annual rental of 4 
lakhs of rupees (£40,000), for a term of :five and one-half years, with 
the privilege of collecting 30 per cent. on all stones mined by others, 
the home Government revoked the lease for some unexplained reason, 
probably on account of trade jealousies, although 1\'Ir. Streeter had ap 
parently every assurance of the acceptance of his proposition and had 
even made preparations to begin work at the mines. 

The ruby mines of Burmah are situated in the valley of the Mogok, 
51 miles from the bank of the Irrawaddy river and about 75 miles 
north of Mandalay, at an altitude of 4,200 feet. Concerning these 
mines very little has been learned up to the present, as they were always 
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the monopoly of the Crown and were jealously guarded. It was said 
that they paid King Thebaw's Government annually 100,000 rupees and 
one year 150,000 rupees. Mining is carried on there by forty or fifty 
wealthy natives, who employ the poorer townspeople at liberal wages; 
but at present only seventy-eight mines or diggings are iu operation and 
the work is done in the most primitive manner. The gravel is carried in 
baskets. The holes from which they are taken are allowed to fill with 
water every night. All of the gems are sent to Ruby Hall, Mandalay, 
to be valued. At present the royalty exacted by the English Govern
ment is 30 per cent. A stone was latel.v sold .in Mandalay for 8,000 ru
pees, but without the knowleuge of the officials. 

One thin'g, at ]east, we learned from the British occupation of Bur
mall, namely, that King Tbebaw did not own the dishes of rubies which 
were said to outrival anything known. His possessions of this kind 
proved to be only a few stones of poor quality. 

Watch jewels.-About 1,200,000 watches with jeweled works are an
nually manufactured in the United States, requiring about 12,000,000 
jewels, 7 to 21 for each watch; of these 5,000,000 are ruby and sapphire, 
and 7,000,000 are garnet jewels, valued at over $300,000. Most of them 
are imported, but the Waltham Company does its own cutting, employ
ing in this department about 200 hands, under the superintendence of 
Mr. 'V. R. Wills. About 15,000 carats of bort, in powdered form, are 
used annually in slitting and drilling these jewels. Nearly all the ruby, 
sapphire, and garnet used for jewels are imported, but it is hoped that 
American materials will soon be used. To be of value for this purpose, 
the material must be of some decided shade of red or blue, of a hard
ness greater than quartz, and free from flaws. 

During the last decade new stones have come into favor, some neg
lected ones have regained their popularity, and still others, such as the 
amethyst and cameos, have been thrown out entirely. The latter, no 
matter how finely cut, would not find purchasers now at one-fifth of 
their former value; about ten years ago they were eagerly sought after 
at from four to twenty times the present prices. Rubies were consid
ered high ten years ago, and a further rise was not looked for, but to
day they are still higher, a 91.2..6 carat stone having been quoted at 
$33,000. There is no demand at present for topaz, yet a syndicate of 
French capitalists has been organized to control the topaz mines of 
Spain in the expectation that after twenty years of disfavor this gem 
will again be popular. Coral has felt the change of fashion, for during 
the last three years the imports have been less than $1,000 per annum, 
and in the last ten years in all $33,956, whereas in the ten years pre
ceding $388,570 worth were imported. The popularity of amber, on 
the other hand, 1s increasing. The imports of amber beads for the ten 
years, 1868 to 1878, amoanted to less than $5,000, whereas during the 
last ten years $35,897 worth have been introduced. Amber amount
ing to only $47,000 was imported from 1868 to 18787 but over $350,000 
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worth from 1878 to 1888. Brazilian pebbles worth $65,000 have been 
cut or sold ready for regrinding since 1878, and less than $3,000 in the 
ten years preceding. 

Ten years ago few of our jewelers carried more than the following 
stones in stock: Diamond, ruby, sapphire, emerald, garnet, and occa
sionally a topaz or aquamarine. The gem and mineralogical collec
tions containea a large series of beautiful stones, hard, and of rich color, 
but known here as "fancy stones" and by the French as pierres de 
fantasie. Since then considerable interest has centered in these fancy 
stones, and any leading jeweler is not only expected to be familiar with, 
but to keep almost all of them in stock. This change may be partly re
ferred to the fact that since the Centennial Exhibition art matters have 
received more attent,ion among us than before. 

The Duke of Connaught gave his bride elect a cat's-eye ring as an 
engagement token; this was enough to make that stone fashionable and 
to increase its value g1~eatly. The demand soon extended to Ceylon, 
where the true chrysoberyl cat's-eye is found, and stimulated the search 
for them there. In the chrysoberyl cat's-eye the effect is the result of a 
twinning of the crystal, or of a deposit between its crystalline layers of 
other minerals in microscopic inclusions. If the stone be cut across 
these layers en cabochon, or carbuncle cut, as it is called, a bright line of 
light will be noticed on the dome-like top of the stone. In price they 
range from $20 upwards; exceptional stones have sold at from $1,000 
to $8,000. 

In the search for these chrysoberyl cat's-eyes an endless series of 
cbrysoberyls bas been found, of deep golden, light yellow, yellow green, 
dark green, sage green, yellowish brown, and other tints. They are 
superb gems, weighing from 1 to 100 carats each, ranking next to the 
sapphire in hardness. Tlwy gave a great surprise to the gem dealers; 
for it was found that the darker leaf green or olive green stones pos
sessed the wonderful dichroitic property of changing to columbine red 
by artificial light, the green being entirely subdued and the reel pre
dominating. They were in fact alexandrites, a gem which had formerly 
been found only in· Siberia, and even there of poor quality; though 
found in large crystals, a perfect gem of even 1 carat was a great 
rarity. Here, however, fine gems but rarely under 4 carats were found 
and an exceptional one weighed 67 carats. They can be numbered 
among the most remarkable gems known. Strange to say, among this 
alexandrite variet,y a few have been found which combine the char
acteristics of the cat's-eye and the alexandrite and were accordingly 
named the alexandrite cat's-eye. 

Moonstones also from this same province of Kandy, Ceylon, were 
brought to light by this search for cat's-eyes. · It would not be an over
estimate to say that 100,000 of these stones have been mounted here in 
the last four years. They vary in size from one-eighth of an inch to nearly 
2 iuche~ long and 1 inch thick, and m~ny of them surpass anything 
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hitherto known of their kind in beauty and size, selling from 50 cents to 
$100 each, in a few exceptional cases $150. Those displaying the 
chatoyant white and the opalescent blue color are especially beautiful. 

The demand for the cat's-eye also brought into demand the then rare 
mineral from the Orange river, South Africa, known as crocidolite, more 
especially that variety that has been altered to a quartz cat's-eye. In 
tllis stone an infiltration of siliceous material coated each fiber with 
quartz or chalcedony, giving it the hardness of 7. This pleasing stone 
readily sold for $6 a carat, and at the outset for even more; but owing 
to the excessive competition of two riyal dealers, who sent whole -car
goes of it to the London market, the price fell to $1, or eYen to 25 cents 
per pound in large quantity. Even table tops have been made of this 
material by veneering. Vases, cane heads, paper weights, seals, charms, 
etc., were made of it and sold in large quantities. Burning it produced 
a bronze-like luster, and by dissolving out the brown oxide of iron col
oring an almost white substance was obtained, which was dyed by allow
ing it to absorb red, green, and brown colored solutions. These, owing 
to the delicacy of the fibers, were evenly absorbed. Ten years ago this 
material was practically unknown, but so extensively bas it been sold 
that to -day it is to be found at every tourist's stand, whether on the 
Rigi, on Pike's Peak, i.n Florida, at Los Angeles, or at Nisbni N ovgo
rod, showing bow thoroughly organized is the system of distribution in 
the gem market. The green quartz cat's-eye from Hof, Bavaria, has 
also been brought into use and quite extensively sold, but at present 
both these varieties are only used in the very cheapest jewelry. 

Since it bas become generally known that Queen Victoria is partial 
to tlie opal, the old and stubborn superstition concerning it, which is 
said to date from Scott's "Anne of Geierstein," bas been slowly yield
ing, a.ntil now the gem has its share of public favor. During the last 
two years ten times as many opals have been imported as were brought 
here dLtring the preceding decade, many of these being the fine Hunga
rian stones. Mexican fire opals are much more common, as those tou
rists know to their sorrow who buy these stones at exorbitant prices in 
Mexico, hoping thus to pay the expenses of the trip, until they find on 
reaching New York that they are worth only about a quarter of what 
they paid for them. 

The opal mines of Mexico are situated on the Hacienda Esperenza, 
near Queretaro. It is believed that a demand of 50,000 stones per 
annum could be supplied without raising the price perceptibly. 

The opal mines of Dubreck, Hungary, yield the Government a revenue 
of $6,000 annually. The output is so carefully regulated that the market 
is never glutted. 

About ten years ago a new and very interesting variety of opal was 
brought from the Baricoo river, Queensland, Australia, where it was 
found in a highly ferruginous jasper-like matrix, sometimes apparently 
~s a nodule aud then again in brilliant colored patches, or in speck~ 
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affording a sharp contrast with the reddish brown matrix, which admits 
of a high polish and breaks with a conchoidal fracture. Many of these 
stones are exceedingly brilliant. They are of the variety known as 
harlequin opals, their color being somewhat yellow as compared with 
the Hungarian stone, although not less brilliant. The rich ultramarine 
blue opal is quite peculiar to this locality, and the green variety almost 
transcends the Hungarian. A company capitalized at £200,000 bas 
been formed, and the gems are extensively mined. Many curious little 
cameo-like objects, such as faces, dogs' heads, and the like, are made 
by cutting the ma~rix and the opal together. 

Green b'.3ryls, blue and green sapphires, white and bluish topaz, gar
nets, and zircons have been fonnd at New England in New South Wales, 
and precious opals are obtained from the Abercrombie river. 

During the last ten years the taste for collecting jade and other carved 
hard stone objects has greatly increased, especially among Americans, 
owing to the stimulus given by the Centennial, Paris and Amsterdam 
expositions, and the breaking up by sale of many of the large collec
tions. The value of carved jades outside of China and India can not be 
far from $2,000,000. 

In the United States there are, perhaps, twenty buyers, who have pur. 
chased fully $500,000 worth of this material, many of the pieces being 
among the finest known, such as the private seal and other objects from 
the sacking of theEmperorofChina's summer palace. The finest pieces, 
brought over by Tienpau, included some of the best that ever left 
China, and were intended for the Amsterdam exhibition; the choicest 
specimens of the Wells, Guthrie, Michael, and Hamilton palac~ collec. 
tions are now owned in the United States. Experienced agents have 
been frequently sent to India and China to secure the finest objects as 
they presented themselves. One collection alone is worth ,over $100JOOO; 
single objects sometimes selling for over $5,000, and one exceptionally 
fine specimen being valued at over $10,000. Explorations in Alaska 
have brought to light the fact that jade was used by the natives for im
plements, and it is almost proved that it is found not only as bowlders 
but also in situ. The National Museum, the Emmons, Everett, Peabody 
Museum, Canadian Geological Survey, Dresden, and ot,her collections, 
including the writer's own, contain several hundred objects, at least, 
that are made of this Alaskan material. A fact of interest in this con
nection is that Prof. F. W. Clarke found among the objects collected 
for the National Museum one which, on analysis, proved to resemble 
pectolite so closely that he referred it to that species. It has the bani
ness of jade, a specific gravity of 2.873, and is pale green in color. The 
same discovery was made almost simultaneous!~- by foreign observers. 

The theory that jadeite or chalchiuitl was highly prized by the abo
rigines bas been greatly strengthened during the last ten years. Prof. 
J. J. Valentine, in his paper before the Americau Antiquarian Society, 
.April27, 1881, on the Humboldt celt or votive adze and the Leyden plate, 
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~wo remarkable carved jadeites, offered some exceedingly interesting 
:suggestions. The Humboldt celt was presented to Humboldt by Del 
'Rio in 1803, and the Leyden plate was given to that museum by A. S. 
'Von Bramm, who found it near St. Felipe, close_to the borders of Guate
~mala, in Honduras. They are both 9 inches in length and 3-! inches 
wide; the former 1-f- inches in thickness, and the latter only one-fifth 
inch. This similarity of dimensions suggests to me that the two ob
jects were originally part of one and the same celt. Before the same 
society, in April, 1886, Professor Putnam exhibited his remarkable se
ries ofNicaraguaand Costa Ricajadeites, which were all ornaments made 
by cutting into halves, thirds, or quarters one large celt perforated by 
one or two drilled holes, in one instance two of them fitting together. 
The 16-pound adze exhibited by myself at the American Association 
for the Advancement of Science meeting of 1887, from which fully two 
pounds had been cut; the breastplate recently found measuring only one
half inch thickness; and the fact that evenBurmesejadeite, when burned 
•or exposed to a higll temperature, will assume the grayish-green color of 
'the 1\:Iexican, all tend to support Professor }"~is her's theory that this jade
:ite originally came from there. Additional evidence is the striking re
csem blance between the Maya and ancient Burmese styles o£ carving; 
although Dr. Meyer, of Dresden, firmly believes that this material will 
:yet be found in situ in Mexico. The imperial jade quarries ofBurmah, 
in the Mognng district, 90 miles from Bhamo are leased by two compa
nies, who pay a royalty of $30,000 annually. The trade is entirely in the 
hands of the Chinese. At the Colonial Exhibition in London in 1886 
there were exhibited large rounded and waterworn blocks of jade weigh
ing hundreds of pounds called panaum by the Maories. Much of it is 
of the finest green color and was worked into charms, knife-handles, 
etc. Dr. W. Buller exhibited a fine collection of 1\'Iaori ornaments and 
clubs, or neeris, heiUkas, and other native ornaments made of this stone. 

Collections of gems.-A regrettable dispersion of jewels and precious 
stones took place in May, 1886, when the famous collection formed by 
the late Henry Philip Hope, and exhibited at the South Kensington 
Museum for many years, was sold at auction. The Hope collection in· 
(eluded the" Saphir Merveilleux" of lVIadame de Genlis's "Tales of the 
(Castle;" the King of Ka ndy's cat's-eye, the largest known, having a 
(diameter of 12- inches; the Mexican Sun opal, carved with the head of 
tthe Mexican Sun God, and known since the sixteenth century; an· 
,enormous pearl, the largest known, weighing 3 ounces and measuring 2· 
inches in length; the aqua-marine sword-hilt, made for Murat, King of 
Naples; and also many curious diamonds, sapphires, emeralds; and· sev~ 
eral hundred unique and magnificent gems. Such a collection should 
have been preserved intact as a, national possession. 

In 1886 it was decided by the French Assembly that the Crown jewels, 
with the exception of the famous "Regent" diamond, two of the Maz
arins, and a few historic:' pieces reserved for the national museums, 

9194 MIN-37 
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should be sold at public auction. These exceptions were made because 
it was feared that they would fall into the hands of Americans. The 
sale of this great historic collection took place in May, 1887. The forty
eight parcels were subdivided into one hundred and forty-six lots, and 
there were sixty-eight buyers; the sales to twelvo of them brought over 
100,000 francs each. The largest lot, the great corsage, which sold for 
811,000 francs, was purchased by a single American firm, the largest 
buyer at the sale. The purchases of this firm amounted to 2,249,600 
francs, or about 34 per cent. of the entire sum realized; while as to 
quality the same firm obtained more than two-thirds of the finest gems, 
among them were three Mazarins; a pear-shaped rose brilliant weigh
ing 24f! carats, for 128,000 francs; a pear-shaped white brilliant weigh
ing 22:! carats, for 81,000 francs; a white brilliant weighing 28 1

7
6 carats, 

for 155,000 francs; and an oval brilliant weighing 18i2· carats, for 71,000 
francs; or 435,000 francs for the four. All but one of their purchases 
were secured by private American customers. The great interest at
tached to this sale was due not only to the fact that many of the gems 
were of very fine quality, but also to their historic associations; the 
history of many of them could be traced back several hundred years. 

The collection of antique gems, numbering three hundred and thirty
one pieces, formed by the late Rev. C. W. King, of Trinity College, 
England, the greatest of all writers on engraved gems, was sent to the 
United States for sale in 1881. T~is collection represents the sum
ming up of Mr. King's vast knowledge, and none has ever been more 
thoroughly studied. His numerous writings mark an epoch in the 
study of this branch of archmology, and only the loss of his sight led 
him to part with his treasure. The growing interest and taste in arch
reological matters in the United States induced him to send it here to 
be sold intact. In October, 1881, through the friendly mediation of 
Mr. Feuardent, it was purchased and presented to the Metropolitan 
Museum of Art by Mr. John Taylor Johnson, the president of the mu
seum, where it now remains. Near it will be placed the Sommerville 
collection. Mr. Maxville Sommerville, while spending the past thirty
two years of his life in Europe, Asia, and Africa, has collected cameos, 
intaglios, seals, and other hi~tori~al gems, and as a result of his liberal 
expenditure of time and money be is to-day the owner of one of the 
most unique and valuable collections of engraved gems in the world. 
It numbers over one thous~nd five hundred specimens, including 
Egyptian, Persian, Babylonian, Etruscan, Greek, Roman, Aztec, and 
Mexican glyptic, or jewel-carving art. All of these are r_epresented by 
specimens of singular excellence, affording us a panoramic view of the 
achievements of civilized man in this direction. This remarkable col
lection, now at his home in Philadelphia, has been loaned to the Me
tropolitan Museum of Art, New York, where it will soon be placed on 
exhibition, and the public will be afforded every facility to study the 
beautiful achievements of the glyptic art, 
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Of greater antiquity and archreological value, because representing 
a period before gems were cut in the form of intaglios, is the collection 
of the Rev. W. Hayes Ward, consisting of 300 Bab,Ylonian, Persian, 
and other C,Ylinders. Two hundred of these he himself collected in 
Babylon and its vicinity, and sold to the Museum at a nominal figure. 
Since that time he has collected 100 more cylinders. Many of them 
date from 2500 B. C. to 300 B. C., and are cut in lapis lazuli, agate, 
carnelian, hematite, chalcedony, jasper, sard, etc. 

The death of Dr. Isaac Lea, of Philadelphia, in his ninety-fifth year, 
deprived the world of a great investigator in the field of precious stones. 
During the last twenty years of his exceptionally long and useful life, 
he devoted almost his entire time to sturlying the microscopic inclusions 
in gems and minerals, and the cabinet he left contains thousands of 
specimens of rubies, sapphires, chrysoberyls, tourmalines, garnets, 
quartz, etc., all of which he had subjected to the most rigid microscopic 
scrutiny, noting every interesting fact on the accompanying label. 
Only a small part of his work on this highly interesting subject has 
been published by the Philadelphia Academy of Sciences in two papers 
(in 1869 and 1876), but Dr. Lea made ample provision in his will for the 
publication of the remainder. ·His extensive collections of minerals 
and shells were bequeathed to the National Museum and the gem col
lection to his daughter. Two months before his death the writer spent 
two hours with him examining a series of quartz inclusions, over which 
he ~:m;ked with all the enthusiasm and brightness of youth. 

One of the many benefits traceable to the New OrlAans Exposition 
was the appropriation given to the National Museum for their exhibit. 
This was wisely expended by Prof. F. W. Clarke in the purchase of a 
complete series of precious stones, many of which, although not expen
sive, are still the finest in the United States, from an educational stand
point. . Since the exposition, many fine specimens have been added by 
purchase and donation, especially the diamonds and pearls presented 
by the Iman of Muscat to President Buchanan, consisting of l38 dia
monds and 150 pearls, all of good quality. The collection numbers about 
1,000 specimens, and embraces almost every known variety of precious 
stone, many of them very fine examples. 
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SOUTH CAROLINA PHOSPHATE ROCK. 

The production of phosphate rock increased from 430,549 long tons 
in 1886 to 480,558 long tons in 1887 -a gain of over 50,000 tons. The 
total value decreased, however, on account of slightly lower prices. 
The average price of crude land rock in 1887 was $3.75 per long ton, 
though some sales were made at $3.50 and $4 during the year. The aver
age price of crude river rock was about $4. There is a difficulty in fix
ing this average on account of the objections shown by the sellers, to
gether with the small amount of river rock sold in this country, as 
shown by the report; the sources of inquiry are limited. One large 
seller said that he sold none in this country in 1887, and therefore could 
not give any price. There were, however, some small sales made at 
about $3.50 to $3.75, principally to local buyers. Ground rock, whether 
land or river, or both, which is frequently the case, commanded about 
the same price, and the average price was $6.50 per ton of 2,000 
pounds. 

About the same condition of affairs existed in 1887 as in 1886, and 
efforts were made by the river miners to obtain special rights from the 
legislature, but were unsuccessful. The depressed condition of the fer
tilizer trade may also be added as a factor in the change of prices; the 
desire on the part of the miners to maintain past business relations with 
their buyers was productive of strong competition, and lower prices 
were the natural result. The following statistics have been compiled 
with great care by Mr. Paul C. Trenholm, of Charleston. 

Phosphate rock shippedfrorn and consumed in South Carolina duri.~tt the calendar year1887. 

____________ n __ es-ti-na_t_io_n. ____________ 
1 
__ c __ r_ud_e __ ·_l_:rou~ .~ota~ 

From Charleston. 
Domestic·-

Baltimore ...................................... . 
Philadelphia .................................. .. 
New Town Creek, New Jersey ......•••......... 
Weymouth, Massachusetts---· ...••....•••.•.... 
Wilmington, North Carolina ..• . ......•...•..... 
Bostona ....................................... . 
Richmond, Virginia ........................... .. 
Barren Island, New York ....................... . 
Seaford, Delaware .............................. . 
New York ..................................... .. 
Mantua Creek, New Jersey . ................... .. 
Wilmington, Delaware ........................ .. 
Clark's Cove, Massachusetts . .................. . 

Long tons. Long tons. 
60,830 . ......... .. 
20,434 .......... .. 

6, 431 ........... . 
14,635 .......... .. 

6, 204 .......... .. 
377 .......... .. 

3,577 ........... . 
9,475 .......... .. 
1,012 .......... .. 
3, 268 6, 219 
2,090 

1 

.......... .. 
8,169 ........... . 

600 ........... . 

a In part for reshipment to Weymouth, 
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Lon,g tons. 
60,830 
20,434 

ti, 431 
14,635 
6, 204 

377 
3, 577 
9,475 
1,012 
9,487 
2,090 
8,169 

600 
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Phosphate 1·ock shipped front and consumed in Sottth Cm·olina, etc.-Continued. 

Destination. 

From Oharleston-Continu~d. 

Domestic-Continued-
Union Landing, New J e:rsey .................... . 
Elizabethport, New Jersey .........•••••...•.... 
Coopers Creek, New Jersey .................... . 
Booth Bay, Maine ......•...•......••............ 
Orient, Long Island ..................•.....•.... 
South Carolina Railroad ...... . ..••.....•••..•... 
Charleston and Savannah Railroad ............. . 
Northeastern Railroad ......................... . 

'£otal domestic ............................. . 

Foreign-
I"iverpool ...................................... . 
Bremen ......................................... . 
Havre ............•...•....•........... . ......... 
Elsinore ........................................ . 

~~~i~~=~~-~~~ .-.-.-.-:. ~:::::: ~ ~: ~ ~: :::::::: :~: ~:::: 
Bristol ......................................... . 
Dublin .......................•....••....••.•.... 
Cork ........................................... . 
United Kingdom . . ............................. . 

Total foreign ..•••..••........•............•. 

Grand total shipped from Charleston ....... . 

F_rom Beaufort and vicinage. 

Domestic ports except that mined in the marshes 
on which no royalty is paid and not cleared 

Crude. 

Long tons. 
3, 204 
3, 986 

655 
3,180 

525 
9, 729 

16,754 
564 

175,699 

1, 995 
280 
205 
250 
200 
100 
550 
920 
510 

4, 730 

9, 740 
-== 

185,439 

Ground. 

Long tons. 

6, 219 

.. ................ 
.. ............. 
.. .............. 
. .................. 
................. 
...................... 
. ..................... 
................... 
....................... 
...................... 

................... 
======== 

6, 219 

Total. 

Long tons. 
3, 204 
3, 986 

655 
3,180 

525 
9, 729 

16,754 
564 

181,918 

1, 995 
280 
205 
250 
200 
100 
550 
920 
510 

4, 730 

9, 740 
---

191,658 

through the custom-house...................... ...... ...... ............ 15,905 
Foreign ports.... . .. . .• . ... ... . ..••• .... .. . • . . . . . . ..•••• .... .• ....•. ..•..• 189,995 

Grand total from Beaufort .....•. :.. • • . . . • .. . • • • • • . . .. .. . . .. . • . • . . . • 205, 900 

SUMMARY. 
Lon.g tons. 

From Charleston (domestic, 181,918; foreign, 9, 740) ........................... 191,658 
From Beaufort and vicinage (domestic, 15, 905; foreign, 189, 995) ............. 205, 900 
Estimated consumption at Charleston . . • . . . . . . . • • . . . • . . . . . . . . . . . . • . . . • . . . . • • • 70, 000 
Estimated consumption at Beaufort . . • . . • • • • • . . . . . . . • • . . . . • . • . • • . . . . . . . . . . . • . 13, 000 

Grand total shipped from and consumed in South Carolina in 1887 ...... 480, 558 
Grand to!fl shipped fr~m and co~sumed in South Carolina in 1886 ...... 430, 549 

50,009 

Decrease in shipments from Charleston ........... .•...•..... .......... •••••• 1, 826 
Increase from Beaufort and vicinage . . •• . . . •.. ••. .• •.. . •• . ..... .•••••. .•. .•.. 37,835 

Charleston shipments: 
Decrease, domestic . . . . . . • . . . • . . . • .. • .. .. • • . • .. . • • • . . . • . . . .. . . • .. .. 5, 640 
Increase, foreign . . . . . . . . . . . . • . • • . . . . . . • • • .. .. • • • • • • • .. • .. .. . • .. • . .. 3, 814 

Net decrease as above . ... ..•. ...... .......... ...... ..... .••. ... ..... ... .. 1, 826 
Beaufort shipments: 

Increase, domestic................................................. 1, 283 
Increase, foreign . . . . . . . .. . • .. . . . . . . • .. . . • . • • . . .. • . .. • • • . . .. .. . • .. .. 36, 552 

Net increase as above . ... .. . . • . . . . . . . • . . • . . . •• . . .• . .. . . . . . . .. . ... . • •. . . .. . 37, 835 

Total increase . . . . . . . . . . . . .. . .. . . . . . . .. . . . . . . . . . . • . . • • . . . . . • • . . • • . . .. . . . . . 36, 009 

Crude rock !lhipments from Charleston increased this year over last.......... 1, 554 
Ground rock shipments from Charleston decreased this year over last......... 3, 380 

Net decrease shipments as above.............................................. 1, 826 

NOTE.-Ninety-nine per cent. of the shipments from Charleston is land rock, and from 
Beaufort and vicinage is all river (and marsh) rock. 

• 
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The production of phosphates in previous years is given in the fol
lowing table. The years are trade years ending May 31, except 1886 
an<l1887, which are the regular calendar years. 

Phosphate 1·ock (washed product) m·ined by the land and river mining companies of South 
Carolina. 

Years ending May 31- Land com- River. com-! Total. 
panies. pames. 

1867 ..•••••••••••...••••••••••••••• ••••••• .•..••••. 
1868 ..••..••..••••• ·••••• .•••••.••..•••••••••..•••. 
1869 .............................................. . 
1870 ...••.••••• ·•••••·••·•····•·•••·•·•••••·••···•· 
1871. ··•·•••·•••··•••••·••· .•••••••••••..••.••...•. 
1872 ..•••.....••..••..••.....••..••..••.•••.••..•.. 
1~73 ..••..••...••...••..... ·•·••••••· .••••••••..••. 

. 1874 .............................................. . 
1875 ...••••....••....••.•...•...•.•••..•..•••••.••. 
1876 ..•.....••..••...•..•••••.•••••.•••••.••.••.••. 
1877 ······•·•·•••··••••··••••·•••·• ............... . 
1878 .............................................. . 
1879 ............................................. .. 
1880 .............................................. . 
1881 ............................... ·••·••·••··•·•·• 
1882 ...•.••.....•.....• ·••····••• ..•..••...••••.••. 
1883 ................. ·····•·•••••·····••··•···••••• 
1884 ..... ......................................... . 
1885 ............................................. .. 
1885 (.June 1 to December 31) .................... .. 

1887 .............................................. . 
1886 (calendar year) ............................... \ 

Long tons. 
6 

12,262 
31,958 
63,252 
56,533 
36,258 
33,426 
51,624 
54,821 
50,566 
36,431 

112,622 
100,779 
125,601 
142,193 
191,305 
219, 202 
250,297 
225,913 
149,400 
253,484 1 
261, 658 

Long tons. 

t, 989 
17, 655 
22,502 
45,777 
57,716 
67,969 
81, 912 

126, 569 
97,700 
98,586 
65,162 

124, 541 
140,772 
159,178 
181, 482 
169,490 
128, 389 
177, 065 
218, 900 

Long tons. 
6 

12,262 
31,958 
65,241 
74,188 
58,760 
79,203 

109, 340 
l::\2, 790 
132,478 
163,000 
210,322 
199,365 
190,763 
266,734 
332,077 
378,380 
431,779 
395,403 
277,789 
430, 549 
480,558 

The details concerning the disposition of these phosphates are given 
in theo-following tables, the years being trade years ending 1\Iay 31, ex
cept 1886: 

Detailed statement of total foreign and coastwise shipments and local consnntption since 
July 1, 1874. 

Periods. ,Shipments and Beaufort. Charles- Other Total. Total for 
consumption. ton. points. each year . 

• ----------

Long Long Long Long 
tons. tons. tons. tons. 

.June 1, 1874, to { Foreign ports ... 44,617 25,929 ........... ~ ..... 70,546 
} 122,790 May 31, 1875. Domestic ports . 7, 000 25,560 . ............. 32, 5ti0 

Consumed ...... ................ 19,084 . ............. 19,684 

.June 1, 1875, to { Foreign ports ... 50,384 25,431 ................. 75,815 
} 132,896 May 31, 1876. Domestic ports . 9, 400 28, 831 . ............. 38,231 

Consumed ...... 18,850 ............... 18, 850 

.June 1, 1876, to { Foreign ports ... 73,923 28,814 .............. 102,767 
} 163, 220 May 31, 1877. Domestic ports . 6, 285 40,768 . ............ 47,053 

Consumed ...... 13,400 ................. 13,400 

.June 1, 1877, to~ Foreign ports ... 100, 619 21,123 ............... 121,742 
} 208, 323 Domestic ports . 8, 217 60,729 ............... 68,946 May 31, 1878. { Consumed ...... 17,635 ................. 17, 635 

.June 1, 1878, to { Foreign ports ... 97,790 21, 767 ............... 119,566 
} 199,365 May 31, 1879. Domestic ports . 8,618 52,281 . ................. 60,899 

Consumed ...... 18,900 .................. 18,900 

.June 1, 18i9, to { Foreign ports ... 47,157 14,218 ................. 61,375 
}190, 763 May 31, 1880. Domestic ports . 13,346 94,002 . .............. 107,348 

Consumed ....•. 23,040 ................. 22,040 

.June 1, 1880, to l Foreign ports ... 62,200 8, 568 ............... 70,768 
} 266,734 May 31, 1881. Domestic ports . 65,895 91,929 ................. 157,824 

Consumed ...... 38,142 ............... 38,142 

.June 1, 1881. to l Foreign ports ... 89,581 22,905 ... ....... ..... 112,486 
} 332,077 May 31, 1882. Domestic ports 57,465 111,314 7,875 176,654 

Consumed ...... 42,937 ................. 42,937 

.June 1,1882, to { Foreign ports ... 94,789 28,251 ............... 123,040 
~ 378,380 May 31, 1883. Domestic ports 36,175 150, 545 26, 000 212,720 

Consumed .....• .............. 42,620 . ............. 42,620 
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Detailed statement of total fot,.eign and coastwise shipments, etc.-Continued. 

Periods. Shipments and Beaufort. Charles- Other Total. Total for 
consumption. ton. points. each year. 

----

Long Long Long Long 
tons. tons. tons. tons. 

June1, 1883, to 1 Foreign ports ... 132,114 20, 539 ................ 152,653 
~ 431, 779 May 31, 1884. Domestic ports . 34,711 . 1R1, 363 6, 329 222,403 

Consumed ...... 5, 800 50,923 .................. 56,723 

June 1, 11:l84, to l Foreign ports ... 111, 075 11,495 ............... i22, 570 
~ 395, 403 May 31, 1885. Domestic ports . 30,963 161, 700 13, 170 205, 833 

Consumed·----- 12, 000 55,000 ................ 67, OQO 

June 1, 1885, to~ Foreign ports ... 105, 761 8, 581 ................... 114,342 
} 277,789 Dec. 31, 1885. Domestic ports • 16,321 112, 126 . .............. 128,447 

Consumed ...... 5, 000 30. 000 .................. 35, 000 

Jan. 1, 1886, to l Foreign ports ... 153, 443 5; 926 ................. 159,369 
~430, 549 Dec. 31, 1886. Domestic ports . 14,622 187, 558 . .................. 202, 180 

Consumed ...... 9, 000 60,000 ................. 69,000 

Jan. 1, 1887, to 1 Foreign ports ... 189,995 9, 740 ............... 199,735 
}480, 558 Dec. 31, 1887. Domestic ports 15,905 181,918 . ............ 197,823 

Consumed ...... 13, 000 70,000 ................. 83,000 

Guano brought j1·om islands 1 ·rocks, and keys appm·taining to the United States, 1869 to 1887, 
inclnsive. 

Fiscal years ending 
June 30- Quantity. Value. Fiscal years ending 

June 30-· Quantity. Value. 

----

Long tons. Long tons. 
1869 ..•... - .... --. 15, 622 $253,545 1879 .•••••. - .... --. 8, 733 $95,137 
1870 ...•... --·- --· 14, 318 356,830 1880 .••••• -- --· · -- · 12,795 147,051 
1871 ..•• ---------- 14,154 340, 235 1881. -----. -- - .. - .. 16,883 179,882 
1872 ..••.• ·----- -- 4, 209 60,865 1882 ..•••••.••..... 15,249 160,016 
1873 ............•. 11,014 161, 690 1883.------. --·- --. 7, 873 92,130 
1874 ...••• ---·---· 6, 877 100,345 1884 ..••••• ·····--· 9, 333 106,431 
1875 .•••••.••.. -- 7, 269 122, 012 1885. -----· ·----- -- 12,100 86,166 
1ll76. ----------- .. 14.785 192, 972 1886. ·----- -------- 5, 770 38,839 
1877 ..•....•••.. -- 6, 060 79,822 1887 ...••.••••• ---· 8, 226 55,671 
1878 ..•. -·. --·-- .. 17,930 211,239 

Phosphates imported and entm·ed fm· consumpt·ion in the United States, 1868 to 1887, inclu
sive. 

Guano. 
Crude phosphates and 
other substances used 

Fiscal years ending 
June 30-

for fertilizing purposes. Total value. 

Quantity. Value. Quantity. Value. 

Long tons. Long tons. 
1868 ----------------·- 99,668 $1,336,761 ........................ $88,864 $1,425,625 
1869 .. - - - .. - - .. - - - - - - . 13,480 217, 004 ...................... 61,529 278,533 
1870 . - - - - - - - - . - - - .. - - . 47,747 1, 414,872 ........................ 90, 817 1, 505,689 
1871 ·------ •••. - -· .••. 94,344 3, 313, 914 ..................... Hi5, 703 3,479, 617 
1872 ·----- ---··- ·-- ·-- 15,279 423,322 ..................... 83,342 506,664 
1873 ·----- -··--------- 6, 755 167,711 ....................... 218,110 385,821 
1874 ··---- ...... ·----· 10,767 261, 085 ................... 243,467 504,552 
1875 ----·- ·--- -------- 23,925 539,808 .................. 212,118 751,926 
1876 ------ ·-·--· -----· 19, 384 710,135 .......... ............ 164, 849 874,984 
1877 ------------------ 25,580 873,459 ...................... 195, 875 1, 069,334 
1878 ---------·- --··--· 23,122 849,607 ...................... 285,089 1, 134,696 
1879 ------ ·----· ·-·--- 17,704 634,546 ......................... 223,283 857,829 
1880 ·------ ------·---· 8, 619 108, 733 ...................... 317,068 425,801 
1881 ·- ------- .. ---.--. 23,452 399, 552 ................ . ... . 918, 835 1, 318, 387 
1882 ------ ·----- ·-···· 46,699 854,463 133,956 1, 437,442 2, ~91, 905 
1883 ·-----.- -- ·---- ... 25,187 537,080 96,586 798, 1Hi 1, 335, 196 
1884. ·-- -------- ...... 28.090 588,033 35,119 406, 233 984,266 
1885 .................. 20,934 393,039 40,068 611,284 1, 004,323 
18R6 ................ - . 14,383 341,647 80, 581 1, 142, 151 1, 483,798 
1887 -----··--·. ---- ·-· 12,981 338,467 72,390 998,883 1, 337,350 
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There have been some changes in the mining companies since there· 
'port ·for 1885, and below 'is the present list: 

List of phosphate mining companies in South Carolina. 

RIVER COMPANIES. 

Cgosaw Mining Company 
Farmers' Mining Com· 

pany. 
Oak Point Mines Com

pany. 
Carolina Mining Com

pany. 
H.B .• Tennings .... . ..... . 
Sea Island Chemical Com

pany. 
C. 0. Campbell .......... . 
John Hanson ............ . 

LAND COMPANIES. 

Coosaw river. 
Coosaw river. 

Bull river. 

Beaufort river. 

Stono river. 
Saint Helena 

Sound. 
Charleston. 
Charleston. 

Charleston Mining and 1 Ashley river. 
Manufacturing Com- , 
pany. 

LAND COMPANIES-COntinued. 

C. C. Pinkney,jr ..•..... ·I Ashley river. 
Rose Phosphate Mining Ashley river. 

and Manufucturing 
. Company. 

C. H. Drayton & Co . . • . . Ashley river. 
William Gregg . ... . . . . . . Ashley river. 
Gibbon & Hannahan .... Ashley river. 
George W. Grafflin . . . . . Ashley river. 
Bolton Mines ..•..... . ... Stono river. 
Saint Andrews Mines.. Stono river. 

I 

Henry Dotterer... . .... . Stono river. 
E. J. Mead .. .. . . . . .. .. . . Cooper riv('r. 
W. U. Bradly . . . . . . . . . . . . R an tow I e s 

creek. 

I 

F. C. Fishburne . . • . . . . . . Charleston and 
Savannah 
railroad. 

C. 0. Campbell . . . . . . . . . . Charleston. 

Other States.-Phosphate rock was also produced in North Carolina, 
Alabama, and Florida, but in very small amount compared to South 
Carolina. Probably 1,000 tons will cover the product of the States 
other than South Carolina. In North Carolina the production of a 
ground conglomerate is continued by Messrs. French Brothers and the 
North Carolina Phosphate Company. At Coatopa, Alabama, the reg
ular production of low grade phosphate rock seems established, and 
about 500 tons were sold in 1887. In Florida developments are prom
ised on the Peace river, near Arcadia, De Soto county, and at several 
other points. 

For a detailed account of the occurrence of calcium phosphates in 
the different conditions, as South Carolina phosphate rock, apatite, etc., 
the reader is referred to "Bulletin No. 46 of the United States Geo
logical Survey," '~The Nature and Origin of Deposits of Phosphate of 
Lime," by Dr. R. A. F. Penrose. In the introduction, which is written 
by Prof. N. S. Shaler, it is stated that the workable deposits of phos
phates are found in a greater variety of circumstances than those which 
contain most mineral substances of economic value. It is not likely 
that we have as yet exhausted the inquiry into the modes of occurrence 
of these substances; but the synopsis made in the report of the expe
rience in this and other countries, which is much more extensive than 
any other which has been published, is intended to serve as a.guide to 
the further search for phosphatic manures. The conditions of occur
renee of these deposits in Europe make it plain that the search for 
them in this country may be directed advantageously to many districts 
in which they have not as yet been found. 

"So far the vein deposits of apatite, such as those which are so 
abundant north of the St. Lawrence, have not been found in workable 
quantities within the limits of the United States, though the general 
geological conditions of the Laurentian area exist in the Adirondack 
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district and in the southern parts of the .Appalachian systetn as well 
as in several districts of the Rocky mountains. It would be remark
able if extensive deposits of this nature, so common in Canada and in 
the equivalent rocks of Northern and Southern Europe, should not be 
found at many points in our American Archrean formations. It is on 
this account that so much space in the report is gi veu to the descrip
tion and illustration of the Canadian apatite deposits. 8o, too, we may 
hope to find in the ancient rocks of this country deposits analogous to 
the great Logrosan and Caceres veins in the province of Estremadura, 
Spain. 

"The Cretaceous deposits of Belgium (which at the present time are, 
next after the phosphate bells of South Carolina, the most productive 
in the world) present a type of beds the like of which have not as yet . 
been discovered in the United States, though deposits of the same age,. 
formed under about the same conditions, abound in this country. It is: 
not to be expected that phosphatic deposits will exactly repeat them-· 
selves in strata of the same age in widely separated regions, yet it is; 
clear from the summary account of the geological distribution of these• 
phosphates in Europe and N ortb America that in the case of these, as: 
well as in that of other substances of value in the arts, there are certain 
guiding principles which we may base on the stratigraphy of the de-
posits to aid our search." 

The known workable deposits of a phosphatic nature are, 1i:l.l1lited tO\ 
certain portions of the geologic section from which Profess.Q!ti'· SualeL'· 
draws certain general conclusions as to the best method of prosecuting; 
the search for unknown deposits of American phosphates. These con
clusions are essentially as follows: 

".First, . as regards the superficial and recently formed deposits of 
phosphates, we are driven to the conclusion that this class of deposits 
may reasonably be sought for wherever soft calcareous beds containing 
a certain amount of lime phosphate have been subjected to long con- · 
tinned leaching by waters containing the share of carbonic acid gas 
which belongs to all rainwater after it has passed through the mat or 
decayed vegetation." As long ago as 1870, Professor Shaler became. 
convinced that it was to the leaching out of the carbonate of calcium ~ 

by the carbonated water of the soil bed that we owe, in the main, the ~ 

concentration of the nodular phosphates of South Carolina, and this is , 
considered the key to the most common forms of superficial accumula-· 
tions of nodular phosphates, although it is still necessary to explain: 
many of the details of this process to adapt it to the peculiar circum-· 
stances of particular deposits. It is evidently essential to this process • 
of concentration that the surface of the deposits which are leaching. 
away should have been preserved from the action of mechanical erosion,. 
which would have prevented the formation of phosphatic concentrates . . 

In regard to the swampy deposits of this country Professor Shaler: 
states that inquiry has satisfied him that beneath the surface of many· 
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of our fresh-water marshes, and probably in lesser degree beneath the 
marine deposits of the same nature, there is a more or less important 
concentration of lime phosphates constantly going on. The effect of 
this action is seen in the remarkable fitness of these fresh-water swamp 
soils for the production of grain crops. For instance, in the case of the 
Dismal Swamp district in Virginia and North Carolina we find that the 
soils on which the swamp deposit rests are extremely barren, while in 
the mud which has accumulated beneath the swamp there is a rich 
store of phosphates, potash, and soda; which causes the soil of these 
swamps to be extremely well suited to grain tillage as soon as it is 
drained. 

In a similar way in the swamps of New England and elsewhere we 
find the bog-iron ores, which are frequently accumulated in their bot
toms, very rich in phosphatic matter. The evidence is not yet complete 
that this phosphatic material becomes aggregated into nodules in the 
swamp muds, but the number of cases in which nodules have been found 
in this position makes it quite likely that the nodulation of the mate. 
rial may go on in that position. The present condition of the inquiry 
goes, in a word, to show that, wherever we have a region long overlaid 
by swampy matter, we may expect a certain concentration of lime phos
phates in the lower part of the marsh deposit. Wherever the swamp 
area lies upon somewhat phosphatic marls which have been slowly 
washed away by the down ward leaching of the waters charged with the 
acids arising from decayed vegetation, or where the swamp deposits, 
even when not resting on such marls, are in a posit.ion to receive the 
waste from beds containing phosphates, we may expect to find a con
siderable concentration of phosphatic matter in the swamp bed. By 
the erosion of these swamps we may have the nodules of phosphate 
concentrated in beds such as occupy the estuaries of the rivers near 
Charleston, South Carolina. 

The area of swamp lands which fulfill these conditions is very large. 
They exist in numerous areas in more than half the so-called Southern 
States. At present it can only be said that they afford the conditions 
which, so far as the theory goes, should lead to the accumulation of 
phosphatic deposits of greater or less importance. It will be a simple 
matter to explain these deposits, though it is a task requiring a patient 
study of a large field. Although it is likely that the phosphatic mate· 
rials will be found aggregated into nodules at many points in this area 
it will not be safe to assume that they will be found in the same form 
as those which occur about Charleston, South Carolina.. The nodules 
found in the beds about the last-named point, though in my opinion 
originating beneath swampy deposits, have apparently been, in part at 
least, swept from their original beds by the rivers which enter the sea 

·at that point, and have thus been concentrated in estuarine deposits. 
Although local concentrations of phosphatic nodules other than those 

now known may well be sought for in the Southern States, I do not 
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think that the precise conditions or character of the deposits as found 
at Charleston should be expe·cted to repeat themselves elsewhere. It 
is characteristic of the process of concentration of phosphatic, as well 
as of other matter into nodules that the material takes on a great 
variety of aspects, each proper to a particular site, and this although 
the surrounding circumstances of the several localities may apparently 
be identical. 

Next lower on the geologic section we have, in the Tertiary region of 
the Mauvaises Terres, extensive deposits of vertebrate remains which 
may possibly yield some commercially important supplies of bone phos
phates. Although none of the existing sources of supply of these ma
terials comes from deposits of the nature of those found in Nebraska, 
the conditions of that remarkable region are so peculiar that it will not 
be well to pass it by without inquiry. 

vVhile the American Cretaceous deposits are, as a whole, decidedly 
different from those of the Old World, the Greensand beds of the 
section in the two countries present considerable likeness in their char· 
acters. It is probable that in this country, as in Europe, considerable 
parts of the Cretaceous section are somewhat phosphatic, and that 
those beds containing disseminated phosphatic matter have been in 
many places exposed to the process of leaching in former geologic 
periods. Therefore we may reasonably search in the Cretaceous beds 
of this country for the same class of phosphatic deposits which have 
proved so important in the northern parts of Europe. 

Although some peculiar deposits of phosphates have been found in the 
Devonian rocks of Nassau, it may safely be assumed that below the line 
of the Cretaceous we have no facts to guide us in our search .for phos
phates until we come to the horizon of the Upper Silurian limestones, at 
about the level of the uppermost beds of the Upper Silurian, as far as 
that level can be determined by the perplexing assemblage of fossils. 
There occurs in Bath county, Kentucky, a thick bed of much decayed 
very phosphatic siderite. This deposit covers but a small area, and 
consists of a patch of limestone about 15 feet thick, which has been 
converted into siderite by the inleaching of iron-bearing waters from 
the ferruginous Ohio (Devonian) shales which formerly overlaid the 
bed. Sinee the e13carpment of the Ohio shales retreated beyond this 
bed it has been subjected to oxidation, and is now in the main converted 
into a much-decayed limonite. Beneath this limonite there is a green
ish argillaceous sand, which contains frequent nodules oflime phosphate. 
These nodules are smooth-surfaced, and not unlike some of the nodules 
from the Carolina district. They contain as much as 92 per cent. of lime 
phosphate. It seems likely that these nodules were formed by the leach
ing out of the lime phosphate from the overlying ferruginous layers, 
which has completely removed the lime carbonate, but has not removed 
the whole of the less soluble lime phosphate. 

Although this deposit of nodules is not of sufficient abundance to have 
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any economic vaiue, it is clear that we have in it an indication of a 
method where, by a slight variation of the conditions, important beds 
of nodular phosphates might be found. 

In the horizons of the Cambro-Silurian section, or, as it is generally 
called, the Lower Silurian, there is much greater reason to expect the 
occurrence of workable phosphates than in the beds immediately above. 

It is likely that the most important of the Spanish deposits belong in 
strata of this period, and the Welsh deposits of this general age are of 
noteworthy extent. We know, moreover, that the commoner marine 
animals of this part of the geological section were particularly adapted 
for the secretion of lime phosphate. 

The search of this portion of the section for phosphates should be 
directed to two en<ls : first, to finding beds of very phosphatic lime
stone; and, second, to discovering veins formed by a segregation of 
lime phosphates either in the form of the Spanish deposits referred to 
by Dr. Penrose or in the condition of nodular accumulations. The area 
of rocks of these Lower Silurian and Cambrian periods in this country is 
very extensive, and so far there has been no search of them for phosphatic 
materials. The little work done in Kentucky during the above-men
tioned geological survey served only to show that the proportion of lime 
phosphate in the rocks is extremely variable, and that in certain beds 
it is so considerable that the material might advantageously be used in 
a local way for fertilizing purposes. Among the analyses recently made 
by the chemists of the Kentucky geological survey is one which indi. 
cates the presence of phosphoric acid in considerable quantities in the 
limestones of Corniferous age exposed at Stewart's mill, on Lulbegrud 
creAk, in Clark county. This partial analysis, made under Mr. John R. 
Procter, director of the Kentucky survey, is as follows, viz: 

Analysis of Comijerous limestone j1·orn Cla1·k county, Kentucky. 

Per cent. 

Lime carbonate............................................................ 21. 380 
Magnesia.... .. ............................................................ 3. 055 
Phosphoric acid............................................................ 9. 710 
Potash ...................................... _ . . .. .. . . . . . . .. .. .. . . . . . . . . . . . . . 830 
Soda .... . ................. _ .. _... . . .. .. .. . . . . .. . .. . .. . . . . . . . . . . . . . . . .. .. . .. . 228 
Siliceous nodules insoluble in acid ...................................... _.. 27.580 

The search for phosphatic materials in the stratified rocks demands 
:a method of inquiry that has not yet been applied to the study of our 
.rocks. It seems to me that the method, or rather methods, should be 
.as fo1lows: 

First, there should be a careful inquiry to determine the share in 
·which the several important groups of rock-making organic forms con
.tribute phosphatic matter to strata. This can be accomplished by care
fully comparing tne chemical character of particular strata with the 
Jossils the beds contain. When this determination is made we shall 
have one means of guiding our inquiries, which will surely be of great 
iValue in the search for bedded phosphates. 
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Secondly, we should have a carefully executed chemical survey of our 
stratified rocks. Enough can be gathered from the scattered records of 
chemical analyses to make it plain that certain features of the chemical 
character of particular beds or divisions of strata often extend laterally 
for great distances. This is shown in a general way by the character 
of the soils formed of the waste of particular horizons ; for instance, 
the deposits of the horizon on which lies the Cincinnati group of this 
country and the equivalent deposits of Europe are nearly always well 
suited to grasses and grains and have a great endurance to tillage. It 
is now desirable to take these beds which promise to afford mineral 
manures and su~ject each stratum to analyses which shall determine the 
quantity of phosphoric matter, soda, and potash which they contain, so 
that their fitness for use as mineral manures may be ascertained. 

Below the level of the Silurian and Cambrian strata, and partly in 
those sections where they have been much metamorphosed, lies the field 
of the vein phosphates. It is more than likely that in this vast thick-· 
ness of rocks with their development in this country there are many 
extensive sources of this class of phosphates which await discovery. 
As yet no careful search has been made for such veins in any part of 
the United States. The regions most likely to contain such deposits 
are found in the central parts of the Appalachian system of mountains, 
especially in the section from Virginia south ward; in the Arch man dis
trict of Missouri and Arkansas, and in the vast region of highly meta
morphic rocks of the Cordilleran district, extending from the Rocky 
mountains to the Pacific ocean. It is true that at present the economic 
value of phosphatic deposits in the western part of the continent would 
probably be small, on account of the great cost of transportation to the 
seaboard districts; but the growing use of phosphatic manures in the 
Mississippi valley ~_,nd the rapid exhaustion of the soils of that district 
will soon give commercial importance to any sources of supply of phos
phates that may be found in any parts of the Cordilleras which are con
venient to transportation. 

At the present the methods of using mineral phosphates are ex
tremely costly; not only is the material brought into the soluble condition 
by saturation in sulphuric acid, but it is then mingled with ammoniacal 
and other matter to increase its effect as a fert.ilizer. The result is that, 
although a ton of Carolina phosphate now costs but $6, the average price 
of the manufactured product to the consumer at the phosphate facto
ries is about $30 per ton. It is probable that the essential value of the 
phosphatic ingredients to the plants of most soils is not enhanced by 
this costly treatment, though an incidental but dearly purchased gain~, 
in the case of some crops, is obtained from the ammoniacal matter .. 
The only effect of the superphosphatiziug on the phosphatic matter is to· 
make it more immediately absorbable by the plants. If placed on the 
soil without any other preparation than grinding, lime phosphate will 
slowly pass into a condition jn which it may be absorbed by pla_nts1 
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while if treated with sulphuric acid it is, for a time at least, in a soluble 
state. That this treatment is not essential is well shown by the fact 
that the phosphatic matter derived from the rocks is brought into a 
condition for absorption by the ordinary process of the decay in soils. 
Our present costly method of applying phosphates bas come about 
through the commercial history of artificial manures, which is as fol
lows: 

Before guanos were brought into use the English farmers bad learned 
that they could profitably use the phosphatic marls of their Tertiary and 
Cretaceous deposits without any artifimal preparation. If guanos had 
not existed it seems likely that mineral phosphates would have always 
been used in this way. When the Peruvian guanos came into use they 
afforded a much more stimulating material than any other purchasable 
manures, and in a short time they established the type of commercial 
fertilizers. When the sources of supply of these guanos became in 
part exhausted, artificial compounds, formed on a basis of rock phos
phates or apatites, were devised to take their place. These were made 
to imitate the effect of the guanos as closely as possible. Like them, 
they gave a quick, though temporary, stimulus to the soil, enabling 
the farmer to obtain the greater part of the return for his investment 
in the season following the application of the high-priced manure. Very 
generally the fertilizer, guano or compounded material, was applied 
with the seed or dibbled in the soil alongside the young plant, so that 
it would be immediately available in the first stages of its growth, and, 
what is a more important consideration, that it might take less of the 
substance to give the effect than if it were sown broadcast over the sur
face or mingled with the soil of the whole field. 

In this way a habit has been establislled in the art of using phos
phates, as well as in the composition of tile material, which, like all com
mercial habits, is hard to overcome. The question to be determined is 
as to the utility of phosphates with other modes of treatment than those 
which are applied to the imitation guanos. At present this treatment 
requir~s the commingling of the lime phosphate with a number of costly 
substances. The manufacture can only be advantageously carried on 
at points remote from the districts where the materials are produced 
and remote -from the fields where they are used, so that the costs of 
transportation are great. 

At present the use of these manufactured fertilizers is great and in
creasing, as shown in the following paragraphs: 

Manufactured fertilizers.-Maj. E. Willis, of Charleston, South Caro
lina, states that while the volume of business in fertilizers was smaller 
in 1887 than in the previous year, it was at the same time remunerative, 
except for the introduction of English acid phosphate in Savannah, 
Mobile, Norfolk, and New Orleans, from which points it was distributed 
into much of the territory formerly supplied from Charleston. The lower 
railroad freight offered from these points bas also taken it into the cot
ton States to points favoring its distribution and delivery into Alabama, 
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Georgia, Mississippi, and Tennessee, while the shipments from abroad 
to Charleston show a marked decline in imported acid phosphates and 
fertilizers. The want of harmony in the management of the manufact
uring companies forced prices down at one time during the season to 
as low as $11 per ton for bulk acid phosphate and $19 for 2 per cent. 
ammoniated fertilizers. The average price for the season was $13.10 
for acid phosphate and $25 for ammoniated fertilizers. 

The following tables give the shipments of fertilizers from Charleston 
since 1878, and also a list of the manufacturers of fertilizers. It is prob
able t,hat the output of 1888 will materially exceed that of 1887. 

Statement of manufactured fertilizet·s shipped from Charleston since 1878. 

Calendar years. 

_______ B_y_-------l--18_7_8._1~~~ ~~ 
South Carolina railway: 

~~~i~~: ~ ~ ~ ~: ~:::: ~::::::::::: 
April . .....•...•...••...... -.. - . 
May ........ . . . .•.............. 

Northeastern railroad: 
January._ ..................... . 
February ..................... . 
March ......................... . 
ApriL ....................... - .. 
Mav ........................ .. .. 

Charleston and Savannah railway: 
Jan 11ary ....... . ............... . 
February ........... . .......... . 
March ........................ . 
April. ......................... . 
May ..... . .•................. . 

Georgetown, Peedee, Santee, and 
Edisto steamers: 

January to June . ............. .. 

Short 
tons. 
6, 789 

I2, 662 
15,019 
I, 795 

44 

1.~i~ I 3, 371 
I, 579 

I41 

676 
584 
436 

P5 
2 

1, 263 

Total :five months . . • . . . • . . • . . 47. I52 
For remainder of year.... . • . . 4; 848 

Grand total .. • .. • . . • • .. .. • .. . 52, 000 

Short 
tons. 

6, 559 
I4, 445 
12,044 

2, 5I3 
53 

285 
3, 23I 
2, 731 

6~~ I 
I, OI6 
1, 79I 
I, 444 

675 
5 

I, 364 

48,838 
11, I62 

60,000 

Rhort 
tons. 
I7, 449 
I7, 368 
10, 8I4 

2, 76I 
707 

I, 381 
i:l, 366 
3,382 

977 
20I 

I, I02 
I, 249 

476 
203 

9 

2, 560 

64,005 
I5, 995 

Short 
tons. 
I4, 930 
18, 523 
18, 721 
3, 599 

I89 

2, I86 
3, 256 
4, 939 
3,044 

28 

95I 
I, 155 
2, 375 

629 
50 

2, 950 
I 

Short 
tons. 

I8, 39I 
19,837 
I2, 107 
1, 711 

548 

2, 424 
5,362 
7, 285 

955 
I98 

690 
I, 272 

594 
IOO 
14 

2, 002 

77, 525 73, 490 
25, 000 29, 000 

80, 000 I02, 525 I02, 490 

l==============r==== ---- -----_- ----_-_-_-_- ----_-____ _ 

By-

South Carolina railway: 
January ....................... . 

~~~~h~~~::::::::::::::::::::::: 
A.pril. ........................ .. 
May ........................... . 

• Northeastern railroad: 
January ...................... .. 

~ea~~h~~:::::::::: :: :::: ::::: ~:: 
April. ......................... . 
May ............... .. ......... . 

Charleston and Savannah railway: 
January ....................... . 

i;!~h~~~::::::::::::: :::::::::: 
April ......................... .. 
lrt:ay ... .. . .............•...•... 

Georgetown, Peedee, Santee, and 
Edisto steamers: 

January to June .............. .. 

I883. 

Short 
tons. 
I7, 721 
32,618 
2I, 626 

2, 971 
720 

5,130 
9, 708 
9, 091 
I,638 

216 

2, 059 
2, 888 
I, 003 

:?25 
33 

3, 5I7 

I884. 

Short 
tons. 
21,443 
29,171 
I8, Il8 

5, 019 
441 

5,194 
12,318 

7, 822 
2,413 

220 

4, I96 
5, 373 
3, 525 
I, 234 

20 

6, 309 

1885. 

Short 
tons. 
23, 299 
27,175 
26, 8!6 
4, 8I3 

2IO 

7, 070 
11, 398 
IO, 570 
2, 001 

119 

3, 435 
4, 457 
2, 466 

640 
27 

6, 869 

I886. 

Short 
tons. 
16, 037 
26,836 
25,840 

2, 974 
38I 

4, 847 
I2, 771 
11,620 

I,620 
I83 

I, 897 
3, 827 
3, 379 

20I 
8I7 

5, 400 

1887. 

Short 
tons. 

16,937 
26,632 
23,953 
3, 756 

430 

5, 316 
13, I04 
10,487 
I, 776 

240 

3, 760 
4, 280 
1, 899 

355 
98 

6, 300 

Total:fivemonths ............ 111,464 122,816 131,395 118,630 119,323 
For remainder of year........ 20,000 I7, 184 18,605 24,370 12,477 

-----------------
Grand total.. ................. 

1 
I3I, 464 I 140, 000 I 150, 000 I 143,000 I 13I, 800 
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Manufacturers of fertilizers in the neighborhood of Chat·leston. 

C. C. Pinckney .. " ........ Ashley river. Ashepoo Phosphate Com- Ashley river. 
Ashley Phosphate Com- Do. pany. 

pany. Wando Phosphate Com- Do. 
Edisto Phosphate Com- Cooper river. pany. 

pany. Etiwan Phosphate Com- Cooper river. 
Atlantic Phosphate Com· Ashley river. pany. 

pany. St.onoPhosphate Company. Ashley river. 
Pacific Guano Company .. Rikersville. Wilcox and Gibbs Guano Cooper river. 

Company. 

The ingredients of manufactured fert.ilizers other than phosphoric 
acid, especially kainite and potassium chloride or '' muriate of potash," 
will be considered in other -portions of this report. 

Marls.-The production of marl in New Jersey is decreasing slowly, 
principally because the lands within easy reach of the marl beds have 
been supplied, and it does not seem necessary to continue the applica
tion of marl to the same land each year. About 600,000 tons, valued 
:simply at the cost of digging from the beds, at 50 cents per ton, were 
1used in 1887. Manufactured fertilizers are increasing in popularity. In 
'iVirginia vigorous use has begun with green sand marl on the Pamunkey 
:river, near West Point, with results said to be very satisfactory. There 
:are inany beds of similar marls in this region, and their use is only a 
:matter of time. A specimen taken from the farm of Dr F. J. S. Gorgas, 
;near Lancaster Court House, Lancaster county, contained 2.37 per cent . 
. of potash (K20) and 0.20 per cent. of phosphoric acid, according to an 
:analysis by Mr. W. F. Hillebrand of the U. S. Geological Survey. The 
·marls of Alabama, Mississippi, and Florida are receiving more and more 
attention, and will probably become one of the principal sources of phos
!phoric acid and, in some instances, of potash in these States. 

Rates of valuation for commercial fertilizers in North and South Caro
lina.-The system of drawing samples of all the fertilizers sold in these 
State.~ at the points where they are consumed is actively prosecuted by 
the departments of agriculture. To fulfill the requirements and attain 
the objects, as far as possible, of the law regulating the sale of commer
cial fertilizers, the analyses resulting from these samples, and the guar
anty branded on the sacks from which the samples were drawn, are 
~ublished in the monthly reports of these departments. Whenever such 
.comparison shows a deficiency in the amount of any ingredient gp.aran
tied to be present special attention is called to the fact by italicizing the 
name of the brand and the deficient ingredient. In addition a value per 
ton is given for each fertilizer based upon a certain value per pound for 
.the phosphoric acid and potash contained in the fertilizers; that is, 6~ 
.cents per pound is given as the value of the available phosphoric acid. 
'This is equivalent to $1.30 per ton for each 1 per cent. For ammonia, 
the value is 16 cents per pound; for potash, 5 cents per pound. The 
only change for the past season is in the rate of available phosphoric 
acid, which has been reduced from 7~ cents per pound on account of the 
decline of the cost of acid phos:ph~te.. These relative commercial values. 
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are intended to show the approximate cash values of these fertilizers at 
the seaboard. Tile values, of course, do not include the costs involved 
in handling and transportation to point of consumption, nor interest 
charges on time sales, which must be added by the consumer. The folia 
lowing valuable table has been compiled by the chemist of the Depart· 
ment of Agriculture of South Carolina, which shows the average com.c· 
mercia] value, according to the system described abo\Te, of all the fer~ 
tilizers examined in each season from 1881 to 1887, including even th.21 
value of cotton-seed meal. The numbers in parentheses imlicate th;; 
number of specimens analyzed: 

Average cornpoaition and valuation of the cornrnercial fertiUzo·s analyzed in South Car
olina. 

Seasons. 

1--------------------Average 
1881-'87. 

1886-'87. 1885-'86. ' 1884-'85. 1883-'84. 1882-'83. 1881-'82. 
I 1------------1-----------------------------

Acid phosphates: 
Numberof analyses ....... . 
Soluble phosphoric acid ... . 
Reduced phosphoric acid .. . 
Available phosphoric acid .. 
Insoluble phosphoric acid .. 
Total phosphoric aci<l ..... . 
Relative commercial value. 

Acid phosphates with potash: 
Number of analyses ...... . 
Soluble phosphoric aciu ... . 
Reuuced phosphoric aciu .. . 
Available phosphoric acid .. 
Insoluble phosphoric acid .. 
Total pho::~phoric acid ..... . 
Potash .................... . 
Relati>e commercial value .. 

Ammoniate(~ acid phosphates=/ 
Nmuber of analyses ....... . 
Soluble phosphoric acid .. . 
l{etluced phosphoric acid .. . 
Available phosphoric acid . 
Insoluble phosphoric acid .. 
Total pho~phoric acitl ..... . 
Ammonia ................. . 
Relative 0ummercial >alne. 

Complete fertilizers: 
Number of analyses ...... . 
Soluble phosphoric acid . .. . 
Reduced phosphoric acid .. 
Available phosphoric acid .. 
Insoluble phosphoric acid .. 

Total phosphoric acid ... . 
Ammoma ................. . 
Potash .................... . 
Relative commercial value .. 

Kainite: 
N urn ber of analyses ....... . 
Potash .... ........ . ...... .. 
Relative commercial valne . 

Cotton-seed meal: 
Number o analyses ...... .. 
Ammonia .£ ............ . ... . 
Relative commercial value. 

9194 MIN--38 

29 34 
10.20 
3.17 

13.37 12.55 
1. 84 

15.21 
$17.38 $16.38 

20 22 
9. 45 
2. 76 

12.21 10.95 
1. 47 

13. 6H 
1. 78 2. 37 

$17.65 $16.61 

2 6 
8. 70 .......... 
2. 05 ---- ·-·· 

10.75 10.93 
2.24 ········-

12. !!9 ............ 
3. !·9 2. 67 

$26.75 $22.75 

113 109 
6. 94 
2 81 
9. 75 9.30 
1. 86 

11.61 
2. 57 2. 61 
1. 89 2.17 

$22.79 $22. 61 

20 24 
12.82 12.98 

$12. 82 $12.98 

15 16 
8.68 8. 82 

$27.78 $28.54 

16 
9.50 
3.12 

12.62 
2. 46 

15.08 
$16.41 

24 
8. 27 
2. 52 

10.79 
2. 27 

13.06 
2. 21 

$16.24 

----··· .............. 
----··-·· 
-----···· 
............ 
............ 
............. 

91 
6. 51 
2. 54 
9. 05 
2. 20 

11. :.!5 
2. 57 
1. 99 

$21.98 

20 
13. il9 

$13.39 

16 
8.59 
4. 06 

12.65 
2. 20 

14.85 
$16. 45 

37 
7. 24 
3. 53 

10.77 
2. 22 

12.99 
1. 94 

$15.94 

9 
7. 40 
2.82 

10.22 
2. 05 

12.27 
3. 01 

$22.92 

82 
6.06 
2. 91 
8. 97 
2. 34 

11.31 
2. 77 
1. 53 

$22.05 

9 
13.40 

$13.40 

22 12 
8. 76 8. 08 
2. 52 3.46 

11.28 11.54 12.33 
2. 47 2. 70 

13.75 14.24 
$14.66 $15.00 $16.03 

33 18 
7. 35 7.05 
2. 83 3.49 

10.18 10.54 10.91 
2.45 2. 62 

12.63 13.16 
1. 55 1. 60 1. 91 

$14.78 $15.30 $14.18 

18 9 
6. 39 7. 58 
2. 84 2. 35 
9.23 9. 93 10.21 
2. 95 2. 00 

12.18 11. 93 
2. 77 2.82 3.05 

$20.86 $21.89 $23.03 

99 60 
5. 60 6.18 
2. 57 2. 70 
8. 17 8. 88 9. 02 
2. 64 2. 44 

10.81 11.32 
::!. 63 2. 72 2.64 
1. 53 1. 74 1. 81 

$20.57 $20.24 $21.97 

5 2 
12.84 14.40 13.31 

$12.84 $14.40 $13. 31 

3 ....................... .. 
8. 29 . . . . . .. .. .. - .. .. .. 8. 63 

$2fi. 53 . • • .. .. . . .. . .. .. . .. . • . .. .. $27. 62 



594 MINERAL RESOURCES. 

At'e,·ages of the fcrtilizm· manufacturers' guarantees. 

Seasons. 

l-------------------l-1-88_6-_'_87- 1-1-88_5-_'_86_. -1-88-4--'-85_. -1-88-3--'-84_. 

Acid phosphates: 
Available phosphoric acid ......••...•...•.•.•••.. 11.50 11.67 11.41 12.48 
Relative commercial value ........................ $14.95 $15.17 $14.83 $16.22 

Acid phosphates with potash: 
Available phosphoric acid ........................ $10.35 10.12 9. 90 9. 44 
Potash ............................................ 1. 28 1. 44 1. 82 1. 64 
Relative commercial value ........................ $14.74 $14.56 $14.69 $13.91 

Acid phosphates with ammonia : 
Available phosphoric acid ........................ 9. 50 9.54 9. 20 
Ammonia ......................................... 3. 75 3.11 2. 04 
Relative commercial value ........................ $24.35 $22.35 $18.49 

Complete fertilizers: 
A vail able phosphoric acid ...... . ................. 8. 22 8. 22 8. 40 7.46 
Ammonia ......................................... 2.13 '"I 2.181 2. 08 
Potash . ........................................... 1. 34 1. 49 1. 51 1. 31 
Relative commercial value ........................ $18.85 $19.16 $19.41 $17.67 

.A.patite.-Supplementary to the extended statement concerning the 
occurrence and use of apatite in Ontario and Quebec, in the report for 
1885, it may be stated that the production of 1887 was 23,690 tons, 
valued at the mines at $319,815, according to the official returns of Mr. 
E. Coste, mining engineer to the geological survey of Canada. In 1886 
the production was 20,495 tons, valued at the mines at $304,245. This 
amount was computed by Mr. Coste by adding to the export returns of 
the customs department the small quantity used in the manufacture of 
superphosphate at the Brock ville works. 

Production of Canadian apatite frorn 1878 to 1887, inclusive. 

Years. Quantity. ! Years. Quantity. 

1---------------- ----- ----·-----
Long ton1. 

1883............. ...... ........ 17,840 
Long tons. 

1878.......................... 3, 701 
1879 ...... . .. .. .. • .. .. .. .. .. .. 11, 927 1884.......... . ................ 22,143 
1880................. ......... 7, 974 1885................ .... .. .. . .. 24, 290 
1881...... . .. . . .. . . • .. . • .. . .. . 15, 601 1886........................... 20, 495 
1882...... .. • . .. . . • . . .. • .. . . . . 17, 181 1887...... .. . . . .. . .. . . . . . .. .. .. 23, 690 
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GYPSUM. 

While the deposits in Ohio and Michigan continue to be the chief 
sources of supply, use is being made of the large deposits in central 
Kansas. The manufacture of plaster of Paris has recently begun at 
Ashland and near Comanche City, the ledge at the gypsum bluffs on the 
north side of the Cimarron river, near the line of Clark and Comanche 
counties, being the sources of supply of the crude material. Dr. Work
man, of Ashland, can give further details concerning this development. 

Production.-The total production of crude gypsum for use in making 
calcined and land plaster in the United States is estimated at 95,000 
short tons in 1887, valued at $425,000. The trade remained practically 
steady, except for increased imports. 

Estimated total production of plaster in the United States during lfl85 and 1887. 

Years. 

Land pla01ter. 

From na
tive 

stone. 

From 
imported 

stone. 

Calcined plaster. 

From na
tive 

stone. 

From 
imported 

stone. 

1----------------------- ------
Short tons. Sho1·t tons. Short tons. Short tons. 

1885 .................................. . 49,100 51, 500 26,000 46, 200 

~~~~: :: :::·. ::::::::::::::::::::::::::::I 50, 000 52, 000 26, 000 46, 000 I 
45, ooo 61, ooo 37, ooo I 54, ooo 

Michigan.-The total production in Michigan increased from 52,369 
short tons in 1886 to 54,310 short tons in 1887. The average price of 
land plaster was $3 per ton and for calcined plaster $10 per ton, or $1.50 
per barrel of 300 pounds. 

In Michigan the production increased slightly, as shown below: 

.Amount of land plaste1· and calcined plastm· produced in Michiga'lt. 

Years. 
Land plas- 1 Stucco, I Land plas- 1 Stucco, 

ter I barrels of Years. ter barrels of 
· 300 pounds. · 300 pounds. 

1-------1---- --.11-------(----- ----

Land plaster, pre- Short tons. 
vious to 1866... 100,000 ............ , 1876 .............. . 

1866............. . 14, 604 . .. . . • . • . • • • 1877 .............. . 
1867....... ....... 17,439 ...... .•..•. 1878 .••••• ······-·· 
Stucco, previous 1879 ....... __ ••.••. 

to1868 ..................... (a)80,000 1880 ..•••••.••.•••. 
1868 .............. 28,837 34,966 1881'. •••••..••..••. 
1869.- ••.• -.... •• • 29, 996 41, 187 1882. ·- ........... . 
1870 .............. 31,437 46,179 1883 ............. .. 
1871. •.•••. --·. ·-· 41,126 48,685 1884 ............ - •. 
1872 .............. 43,536 59,767 1885 ............. .. 
1873 ..... -. ....... 44, 972 82,453 1886 .••••••••••.•. 
1874.............. 39,126 82,449 11887 .•••••..• : .... 
1875 ........ _.. ... 27,019 61, 12Q 1 

a Partly estimated. 

Short tons. 
(a) 39,131 
(a) 40, 000 

40,000 
43, 658 
49,570 
33, 178 
37, 821 
33, 227 
27,888 
28,184 
29,378 
28,794 

64,386 
(a) 55,000 

48,346 
50,800 

10(!, 004 
112,813 
135, 165 
201, 133 
156,677 
141,575 
153, 274 
170, 107 

595 
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Aggregate prod·uction of land and calcined plaster in Michigan during the yea.rs nanted. 

Manufacturers. 1883. 1884. 1885. 1886. 1887. 

--------- ---
Short Short Short Sh01·t Short 
tons. tons. tons. 

''"' I 
tons. 

Grand Rapids Plaster Company .... 11,013 6, 703 8, 118 8,126 9, 375 
F. Godfrey & B'othor .•.•..••• -..• -~ 11,2321 9, 158 9,108 8, SOl 8,479 
Noble & Uo ••••.•.....•.••.•.•..... 9, 700 7, 745 7, 851 6, 261 8, 241 
Union Mills .............••.••.•• •.. 10,000 6,661 6, 011 6, 391 6, 399 
Wyoming Mills .•......•..•.••..••. 6, 200 5,018 5, 738 5,413 5, 851 
Alabastine Company .••.•••..•..••. 6, 008 8, 388 5,128 7, 280 7,198 
Smith, Bullard & Co ..•.•...•..•.. 9, 244 7, 716 7,465 10,097 8, 767 

---------------
Total. .••••.•.•••...••......•... 63,397 51,389 49,419 52,369 54,310 

The report on gypsum in Ohio by Prof. Ed ward Orton, State geolo
gist, contained in Volume VI. of the series on Economic Geology, gives 
a concise statement of the occurrence of gypsum in Ohio. The main 
features of the report are reproduced below. 

GYPSUl\1 OR LAND PLASTER IN OHIO. 

BY EDWARD ORTON. 

Distribution.-Land plaster or gypsum (sulphate of lime) is at present 
worked in Ohio at but a single locality, viz, the station of Gypsum, 
Ottawa county, on the Lake Shore and Michigan Southern railway, 10 
miles west of Sandusky, and by only a single firm, viz, Messrs. Marsh 
& Co., of Sandusky. The mineral has been known here since the first 
occupation of the country, coming to view in the rocky floor of San
dusky bay, immediately adjacent to which the quarries are located. Not 
more than 25 acres have been already worked out, and there is proba
bly as much more territory that has been proved to contain gypsum in 
quantity to justify working, while a large acreage to which no thorough 
tests have yet been applied may be reasonably expected to hold valu
able deposits. Most of the proved territory is included in the 200 acres 
that Messrs. Marsh & Co. own, but in past years quite a large amount 
has been taken from the farm adjoining this upon the west. The surface, 
which is composed of the usual Drift clays, is but a few feet higher than 
the waters of the bay. In the quarries that have been thus far worked 
the Drift bas been very shallow, being confined mainly to trouglls or 
hollows in the limestone, the results of earlier erosion. 

Geological horizon.-The gyps urn of the locality above described is 
derived from the great series of limestones which is known in the Ohio 
scale as the Lower Helderberg or Waterlime formation. This series is 
much the largest single division of limestones in the State. Its maxi
mum thickness under cover does not fall short of 700 feet. In outcrop 
we do not find more than 100 feet in vertical sections which can be con
nected in a combined section. ·The largest measurements of this sort 
are found in Highland county, near Greenfield. In the northern part of 
the State there are frequently found, rising from under the Drift beds 
that cover and obscure all of the bedded rocks, sections of a few feet of 
the Waterlime series, but it bas not been po~sible hitherto to combine 
these isolated sections in any way so as to shuw the entire thickness of 
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strata represented by them. The breadth of country occupied by the 
formation, however, is good enough proof that it has a thickness as 
great at least as that claimed for it above. Gypsum appears to be dis
tributed at frequent intervals throughout this series in this particular 
portion of the State. In the deep well drilled in 1886 at Sandusky, a 
bed 9 feet in thickness was reported by the driller at a depth of 272 feet, 
or about 150 feet below the base of the Corniferouslimestone. It was also 
reported in smaller amount at many other points in the next 800 feet of 
rock passed by the drill. It is, however, possible that the gypsum which 
actually occurs in the drillings from a considerable nurn ber of points in 
the descent may have been derived, in part, at least, from the highest 
deposits by the action of the rope and the passage of the tools in drilling. 
At Port Clinton, also, 3 miles to the westward, gypsum was found at 
various points from 90 to 190 feet below the surface. These deposits 
are deeply buried at the quarries now under discussion, and must be 
correlated with some of the lower beds at Sandusky, already reported. 

The former reference of the gypsum of these quarries to the Salina 
group must be abandoned. Twenty-five miles west of this locality, viz, 
at Genoa, the Waterlime is found resting directly upon the Guelph beds 
of the Niagara. It carries here its most cllaracteristic fossil, viz, Leper
ditia alta. It is 400 feet or more above tllis horizon that the gypsum 
beds are found. The assignment of these gypsum beds to the Lower 
Helderberg series is rendered much less revolutionary than it would 
have been thought to be a few years since, by the discovery that somP 
of tlle important plaster quarries of central New York are to be referred 
to this same series. This discovery was made by Prof. S. G. Williams, 
and js recorded by him in the American Journal of Science, September, 
1885. 

At various other points gypsum is found in the outcrops of the 
formation, and notably in the vicinity of Sylvania, Lucas county, while 
in the deep wells recently drilled through northern and central Ohio it 
is the exception to miss deposits of gypsum in the samples of drillings. 
The last case reported is 3 feet of pure fibrous gypsum from a depth 
of 150 feet at Upper Sandusky. 

Mode of occ,urrence and origin.-The plaster beds occur in the follow
i 11 g sections, viz: 

Section of the gypsum-bem·ing strata, near Sandusky, Ohio. 

Drift clays ......... - - - - . --- . -- .. -- . -- .. - .......•••••.••..•.•...••.••.•.•.. 
(Level of bay, 8 feet below surface.) 

No. 1. Gray rock, carrying land plaster ..•••..•.•••........•..••........... 
Blue shale ................................•................................. 
No.2. Bowlder bed carrying gypsum in separate masses"imbedded in shaly 

limestones .......................................................... - .. - .. 
Blue limestone, in thin and even courses .................................. . 
No.3. Main plaster bed ..........•..............•........................... 
Gray limestone, in thin courses ........................................... . 
No.4. Lowest plaster bed, variable ......................................... ! 
Mixed limestone and plaster, bottom of quarry. Water enters here in 

quantity. 

Feet. 

12 to 14 

5 
t 
5 
1 
7 
1 

3 to 5 
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· Sections like the one here given will yield 50,000 tons of plaster tCil 
the acre. The beds are not even and horizontal, but are found in waves 
or rolls, the summits of which rise 5 to 8 feet above the general level. 

The bed marked No. 1 in the section is a mixed deposit of shale and 
plaster, that has hitherto been rejected, but which has recently been 
found fully available for grinding into a dark-colored land plaster. It 
has been lost by erosion in much of the territory already worked, and 
is not commonly counted among the valuable resources of the quarries. 

No. 2 is one of the most interesting divisions of the section. Scat
tered through the calcareous shales balls of gypsum occur, concretionary 
in form, varying in diameter from 6 to 24 inches. For a long while it 
was thought that they were of inferior value, and they were ground into 
land plaster, but recently it has been found that the purest product of 
the quarries can be derived from these same plaster balls. The gypsum 
yielded by them when they have been carefully freed from their shaly 
envelopes proves to be of the whitest and purest sort, such as is used 
as terra alba. 

But the division marked No. 4 is the main reliance of the quarries. 
It is from this that the chief supply of plaster for calcination is derived. 
The gray rock by which it is separated from the overlying section is an 
even-bedded limestone of the most characteristic Lower Helderberg 
type. It contains a considerable percentage of gypsum distributed. 
through the rock, as is shown in the following analysis by Professor 
Lord: 

Analysis of limestone containing gypsum. 

Per cent. 

Carbonate of lime.......................................................... 34.20 

~:~~~~::~Fii::::~~~~~~~ ·_ ~: ~:::: ·. ::::::::::::::::::::::::::: :·.:: :::::::::::: ~~: ~: 
Alumina and oxide of iron................................ ................ 1.21 
Silica...... .............................. ...... ............................ 0. 31 
Water, not determined .................................................. -- .......... . 

Total ................................................................. 
1 

91.97 

A rock of this character will make an excellent fertilizer for many 
soils, but it would not be profitable to grind it here, where the better 
grades are equally available. 

The composition, in part, of the blue limestone (No. 1) that is found 
between divisions No.2 and No.3 of the section given above, and of 
the shaly envelope by which the plaster bowlders are covered (No. 2) 
are also given herewith. 

Composition of blue limestone and shale envelope accompanying gypsum deposit. 

Carbonate of lime .................. ------ .................... . 

~il~~~~~~~-~~--~~~~~~~~~:: :::::::::::::::::::::::::::::::::::::: 

1. 2. 

Pe1· cent. 
43.48 
36.07 
16.45 

Per cent. 
28.55 
24.40 
41.93 
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A careful search was made for fossils in the limestones that include 
the plaster beds, but none were found. The conditions would neces
sarily be unfavorable to all forms of life where beds of gypsum were 
in process of formation. 

As to the origin of these accumulations through northern Ohio, all 
the facts point to deposit from a shallow land-locked and contracting 
sea during the Lower Helderberg period. The first deposit from such 
a sea, undergoing concentration, is sulphate of lime, either in the form 
of gypsum or anhydrite. The latter form is very often found in con
uection with beds of rock salt, immediately underlying them as a gen
eral rule. At only one point in northern Ohio bave beds of rock salt 
been reported in this series, viz., at Newburgh, near Cleveland. The 
shallowness of the sea in this period is well established by the sun
cracks and wave marks that are so conspicuously shown in the rocks, 
that represent it throughout their outcrops in this part of the State. 
That the sea must have been land-locked or cut oft' from free communi
cation with the main ocean is also an obvious deduction from the con
centration of the sea water that went forward. 

The facts pertaining to the gypsum deposits now under considera
tion were given by Professor Newberry (Geol. of Ohio, vol. 2, p.135), and 
valid conclusions were drawn by him as to the mode of origin of these de
po~its. He urged the views presented on the previous page, and shol.Ved 
the unsatisfactory nature of the alternative explanation, viz., that beds 
of gypsum are due to the action of the waters of acid springs on beds of 
carbonate of lime. The widespread discoveries of deposits similar to 
those of Ottawa county in the deep wells that have been drilled in such 
numbers throughout northern Ohio during the last three years rein
force and sustain this view in a very effective way. The acid spring 
theory no one wouid be bold enough to urge as an explanation of de
posits that are measurably continuous over thousands of square miles 
of territory. 

Oornposition and uses.-The gypsum produced by the quarries now 
under consideration is devoted to two main usAs, vjz., calcined plaster 
or stucco, and land plaster. About 40 per cent. goes to the first prod
uct and 60 per cent. to the latter. Tbe total value of the calcined 
plaster considerably exceeds, however, that of the land plaster. U n
der this latter division, dental plaster, glass works plaster, and also the 
terra alba of the works are counted. 

The calcined plaster of Messrs. Marsh & Co.'s production is recognized 
in the markets as of great excellence and purity. Its reputation is fully 
snstained by the following analysis, made by Professor Lord, from an 
average sample of the output of the quarry: 
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Analysis of calcined plaste-r. 

1. 2. 

·1-------:-----------------------

Lime .......................................................... . 
8ulphuric acid ................................................ . 
Water ........................................................ . 
Magnesia ..................................................... . 
Alumina ...................................................... . 
Insoluble residue ............................................. . 

Total ...................................................... , 

Per cent. 
32.52 
45.56 
20.14 

0. 56 
. 0.16 
0. 68 

99.62 

Percent. 
32.76 
4(). 20 
20.00 

0. 03 
0. 29 
0. 46 

99.74 

The best stone of the quarry goes into this division. .All that is 
streaked with shale or which from any cause is "off color," is turned 
into land plaster. Into this division is also put all the surface stone 
which is known as "rotten plaster." The latter is somewhat stained 
by surface infiltration, but analysis No.2 shows that it bas lost nothing 
of value, and the sample tested belongs to the best product of the 
quarry. 

The analysis of the land plaster in like manner shows the great excel
lence of the entire product of the quarries and the slight difiereuces 
separating the two divisions which are made of it. It is as follows: 

Analysis of Michigan land plaster. 

Per cent. 

Lime....................................................................... 32.35 
Sulphuric acid . .. .. . . .. . .. .. .. .. .. .. .. .. .. .. .. .. .. . . .. .. . . . .. . . . . .. .. . . . . . . ' 46. 38 
Water...................................................................... 19.70 
Magnesia................................................................... . 54 
Alumina................................................................... .60 
Insoluble residue........................................................... . 91 

Total.. . . . . . . .. . . . . . . .. . . .. . . • .. .. . . .. .. . .. . .. . .. . . .. . . .. .. . . .. . . . . . . . . . . . 100. 48 

A small amount of the purest stone, and mainly derived from the 
bowlders previously described, is supposed by the manufacturers to be 
used as terra alba. The main applications of thjs form of gypsum are 
in mischievous adulterations. The calcined plaster reaches the general 
markets of the country as far east as Pittsburgh and Buffalo, and to 
the southward indefinitely. The land plaster is largely used in Micbi· 
gan. Ohio farmers have been slow to avail themselves of this excellent 
fertilizer. About 6,000 tons are used annually by glass manufacturers. 
The production of these quarries is specially adapted to this demand. 

Production.-The production of the quarries and works for tbe last 
few years are shown in the following table: 

; 
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Proiluetion of calcined and land plaster in Michigan. 

Calcined plaster. 

Barrels. Average Total 
price. value. 

Short 
tons. 

Land plaster. 

ATerage Total 
price. value. 

1---------(-------------- ---

1881. ...• -· ..••..••..•••.... 
1882 . .... -- .••••.••.•••..... 
1883 .....•••.••.•••..••.... . 
1884 . ... ·••··••··••··••·· ... 
1885 .••..••••••••••..••.... . 
1886 .•••.••••••..••..••..•. . 
1887 .••..••.. ••··••· ....... . 

12,409 
16, 888 
20,919 
20,307 
8, 686 

21,256 
21,981 

$1.55 
1. 46 

.

1. 41 I 1. 38 
1. 31 
1. 29 
}. 28 1 

$19,234 
24,656 
29,496 
28,024 
11, 379 
27,420 
28,135 

3, 705 
4, 404 
4, 678 
4, 217 
4, 038 
4,186 
4, 098 

$4.35 
4. 33 
4. l5 
4.09 
4. 03 
3. 87 
3.87 

$16,117 
19, 069 
19,414 
17,248 
16,273 
16,200 
15,860 
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The works are now in excellent condition, having been rebuilt in 1885. 
This fact accounts for tile small production of that year. The mills 
were previously located at the railroad, nearly a mile distant from the 
quarries, and large expense was incurred in hauling the stone to the 
mills, but now a railroad switch runs into the quarries and excellent 
facilities for hauling the stock and loading the product have been secured. 
The works will allow an easy expansion to meet an enlarging demand. 
There is enough proved gypsum to keep the mill in operation for a con
siderable term of years, and there is good reason to believe that when 
proper exploration shall be undertaken large accessions will be made to 
the acreage already known. An attempt was made by Messrs. Marsh 
& Co. in 1885 to introduce the roller process for grinding the rock, but 
the experiment proved unsuccessful, and a return was made to the time
honored method. The water that fills the quarries to the lake level, un
less kept down by the pump, is a strong sulphur water, carrying a nota
ble quantity of snlphuretted hydrogen. The source of this product is 
probably to be found in decompositions of the gypsum of the rocks 
through organic matter carried downwards by surface waters. Such 
an origin is possible, at least. The oxidation of the sulphuretted hydro
gen gives !ise to sulphuric acid which produces an acid re-action in the 
water, rendering it unfit for boiler use. 

Colorado.-In Colorado the only increase in the production of gypsum 
has been at the Stewart's Stucco and Cement Company, at Colorado 
Springs. This company supplies the demand of the entire Rocky mount
ains. The production at these works in 1887 was: 

Production of gypsnrn in Colomdo in _887. 

Pounds. 

1----------------------------------1----
~~~!~~~~~-~~-r-i~- ~ : ~ ~ ~ ~::: ~:::: : ::::::::::::::::::::::::::::::::::::::::::::. 1, 2~& ~gg 

No effort has been made to develop the gypsum beds of Dakota, 
Wyoming, or western Uolorado. 
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California.-There were ground last year, at the Golden Gate Plaster 
mills in San Francisco, the only works of the kind on the Pacific coast, 
2, 700 short tons of gypsum. The supply of the raw material for these 
mills continues to be obtained from Point Sal, Santa Barbara county, 
very little coming now from the San Marcos islands off the coast of 
Lower California, whence a large proportion of it was at one time de
rived. The home made article is of such excellence and aftorded at 
such low prices that importations have been greatly reduced during the 
past twelve years, decreasing from 23,000 barrels in 1875 to 8,000 bar
rels in1887. The average price in San Francisco was $2.75 per barrel. 

TOTA.L IMPORTS. 

Gypsum intpm·ted and entered jo1· consumption in the United States, '1.867 to 1887, inclusive. 

Ground or calcined. Unground. Manu fact-
Fio~cal years ending ured Total. June 30- plaster of 

Quantity. Value. Quantity. Value. Paris. 
t ----------

Long tons. Long cwts. (a) 
1867------ ·--- -- .. - ..................... $29,895 1, 959,020 $95,386 ............... $125, 281 
1868 .••••. -- .. - .. -- ..................... 33,988 1, 753, 881 80,362 . ..................... 114,350 
1869- -.. - - • -- . - • - - - ..................... 52,238 2, 740,785 133,430 $844 186,512 
1870-- - - • - • - ••••. - - .................. 46, 872 2, 144, 733 100,416 1, 432 148,720 
1871. •• - ... --.----. . .............. 64,465 2, 008,010 88,256 J, 292 154,013 
1872. -···--- ---.-- . ...................... 66,418 1, 906, 787 99,902 2,553 168, 873 
1873 ............... .................... . 35,628 2, 378, 520 122,495 7, 33G 165,459 
1874 ...... ····---· . ........................ 36,410 2, 474,350 130, 172 4, 319 170,901 
1875 .. --- .. -- .. ~- .. ..................... 52, 155 1, 875,440 115,664 3, 277 171,096 
1876 .... ---- ... - .. . ................... . 47,588 2, 794,263 127, 084 4, 398 179,070 
1877 ............... ..................... 49,445 1, 953, 120 105,629 7, 843 162,917 
187l:L .••••. -- .. -- .. ..................... 33,496 1, 784, 774 100, 102 6, 989 140,587 
1879.------ . -----. - ................. 18,339 1, 939,259 99,027 8,176 125,542 
1880 .••••• ·----------- 17, 074 2, 406,540 120,642 12,693 150,409 
1881 .•••••. ::: :: :: : ... 24,915 2, 572,140 128,107 18, 702 171,724 
1882 ...... -- •• - - - - . 5, 737.14 53,478 2, 567,740 127, 067 20, 377 200,922 
1883.--- ••. ----- ... 4, 291.34 44, 118 3, 157,020 152, 982 (b)21, 869 218,969 
188< •••••••••••••• 1 4, 996.25 

.... ,. I 
3, 326,200 

168,000 1 ........... 1 
210, 904-

1885 .•••.. ·--··- -·. 6, 418.00 54-, 208 2, 343,220 119,544 ·--··· .•.•.. 173,752 
1886 .•.••. ·--- - · - .. 5,911.41 37, 642 2, 445,400 115,696 ·--·-·-----· 153, 338 
1887 ...••• ·--··· ... 4, 814.23 33,736 2, 934,160 162,154 . -·· •. ---· -- 195,890 

a 112 pounds. b Not specified since 1883. 

Alabaster and spar ornaments intpm·ted and entered jo1· consumption in the United States, 
1867 to 1887, inclusive. 

Fiscal years ending June 30- Value. Fiscal years ending June 30- Value. 

1867 ····-- -···-·····-· .••••••••. 
1868----- •.•••••••••••. -- •••.••. 
l 8G9 ........................... . 
1870 ..•. -- .•••••• --- •• -- •••• -.-. 
1871 .••••• ---- ·- .••••. -··.-- •••. 
1872 . -- ••••••••• -- •••• --- •.••••. 
1873 ----·· .•••••.•••••.••••••••. 
1874 ........................... . 
1875 ........................... . 

}~~~ : ::: : : ::: : : : : :::: : ::::: : :: : : I 

26, 129 1878 .•••••••••••.• -- ••.••••••••. -
27,891 1879 .................. -····· ... .. 
21,564 1880 ............................ . 
22,982 1881 ........................... .. 
47, 63311882 . -----.-.- .•• --- ... -- .. ------
23, 108 1883 .•••••• -- •••••••••.•••. - . -- .. 
22,011 1884 ............................. , 
16, 463 1885 ..... -- .•••• -- •••••. ------ . - . 
16,185 , 1886 ·--·--······················· 
}~: ~~g II 1887 .. -.- --- .••••••••••••••••• -- ., 

$8,148 
7, 986 
9, 730 

19,078 
34,292 
23,179 
38,982 
31,796 
20,231 
24,861 

These imports are chiefly from Nova Scotia. The total exports from 
Canada since 1874, as taken ,from the report of Mr. Eugene Coste, are 
given below. 
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Expo1·ts of crude gypsum front Canada f1'Mn 1874 to 1886. 

Ontario. Nova. Scotia. New Bruns Total. wick. 
t Years. 

Tons. Value. Tons. Value. Tons. Value. Tons. Value. 

----------------------
1874 ....... ........... ............ 67,830 $68,164 . ............ ............. 67,830 $G8, 164 
1875 ...... ........... ... 86,065 86,193 5,420 $5,420 91,485 91,613 
1876 ....... 120 $180 87,720 87,590 4, 925 6, 616 92,765 94,386 
1877 ....... .......... ....... 106, 950 93,867 5, 030 5, 030 111,980 98,897 

. 1878 ....... 489 675 88,631 76,695 16.335 16,435 105,455 93,805 
1879 ....... 579 720 95,623 71,333 8, 791 8, 791 104,993 80,864 
1880 ....... 875 1, 240 125,685 111,833 10, 375 10, 987 136,935 124,060 
1881. ...... 657 1, 040 110, 303 100, 284 10,310 15, 025 121,270 116,349 
1882.. ..... 1, :!49 1, 946 133,426 121,070 15, 597 24,581 150, 272 147,597 
1883 ....... 462 837 145,448 132,834 20,242 35, 557 166, 152 169,228 
188L .•••. 688 1, 254 107,653 100,446 21,800 32,751 130,141 134,451 
1885 ....... 5~5 787 81,8107 77,898 15,140 27, 730 97,552 106,415 
1886 ...... , 350 538 118,985 114,116 23,498 40,559 142, 833 155,213 

----------
157, 463 1229, 48211, 519, 663 

---
Totals .. 5, 994 9,217 1,356, 206 1, 242,343 1, 481. 042 

The total production of gypsum in Canada in 1887 is given as 154,008 
short tons, valued at $157,277. The production of Ontario is practi
cally all consumed there, chiefly as laud plaster. 



SULPHUR. 

BY WILLIAM C. DAY. 

Productton.-The only source from which su1 phur is produced in the 
United States at present is the Cove Creek sulphur works at Cove creek, 
Utah, operated by the Dickert and Myers Sulphur Company. The pro
duction in 1887 amounted to 3,000 short tons, valued at $100,000. 

The entire product was marketed in California, Oregon, and the Ter
ritories. Needed improvements in transportation fa.cilities have uot 
yet been made, and the product must still be hauled in wagons a dis
tance of 25 miles to the railroad. 
Prices.~At the close of 1886 the price of crude sulphur was $19.50 

to $19.75 per long ton for seconds; at the close of 1887 the price was 
$24.90. The following table gives the average price of sulphur for each 
month of 1887: 

A1Jet•age p1·ice of crude sulphu1· (seconds) for each month of 1887. 

Months. 

January .................... . 
.February .........•........... 
March ....................... . 
ApriL ....................... . 
May ........•................. 
June ........................ . 

Price per 
ton. 

$20.50 
21.10 
20.50 
20. 2[) 
20.00 
19.57 

Months. 

July-------··················· 
August ...................... . 
September .................. . . 
October ...................... . 
November .................. .. 
December ................... .. 

Price per 
ton. 

$1R 67 
19.25 
22.07 
23.50 
25.00 
24.90 

These figures show a regular decline from $20.50 per long ton in Jan
uary to $18.67 in July, when the minimum was reached. From July 
the price rose, reaching the maximum in November. The average price 
for the year was $21.28. In the early part of 1888 the price of sulphur 
declined from $24.90 to $20.67, which figure is the .average for May, 
1888. A sudden rise took place the following month, the price reach
ing $27, the maximum for June, the average for the month being 
$26.75, a higher figure than was attained at any time during 1887. 
This rise iR accounted for by the high freight rates which prevailed in 
June. On the whole, the outlook for 1888 is for higher prices than 
those of 1887, the average price per month for the first six months of 
1888 being in each case higher than for the corresponding months of 
1887. 

604 
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Sulph1w imported and entered for consumption in the United States, 1867 to 1887 inclusive. 

Fiscal Crude. Flowers of sul- Refined. Ore.(a) 
years phur. 

ending Total value. 
.rune 
30- Quantity. Value. Quantity. Value. Quantity. Value. Value. 

---- ----------
Lon,q tons. Long tons. Long tons 

1867 .. 24, 544.10 $620,373 110.05 $5,509 250.55 $10,915 ............ $636,797 
1868 .. 18,150.55 446,547 16.48 948 64.75 2, 721 .......... - ~ 450,216 
1869 .. 23,589.69 678,642 96.59 4,576 645.04 27, 149 .............. 710,367 
1870 .. 27, 379.60 8J9, 408 76.34 3,927 157.24 6,528 $1,269 831, 132 
1871.. 36, 131,46 1, 212,448 65.54 3,514 92.26 4,328 754 1, 221,044 
1872 .. 25,379.55 764,798 35.97 1,822 56.94 2, 492 .............. 769, 112 
1873 .. 45,533.27 1, 301,000 55.29 2,924 35.97 1,497 ............. 1, 305,421 
1874 . . 40,989.55 1, 260, 491 51. ()8 2,694 56.68 2,403 .............. 1, 265,588 
1875 .. 39,683.10 1,259, 472 17. 83 891 .... . .. .... ... ---- --- · ............. 1, 260,363 
1876 .. 46,434.72 1. 475,250 41.07 2,114 43.87 1, 927 ............. 1, 479, 291 
1877 . . 42, 962. 69 I, 242,888 116.34 5,873 1, 170. 80 36,962 ............... 1, 285,723 
1878 .. 48, 102.46 1,179, 769 Hi8.71 7, 628 149.51 5, 935 .............. 1, 193,332 
1879 . . 70,370. 28 1, 575, 533 137. 60 6, f,09 68.94 2, 392 ............. 1, 584,434 
1880 . . 87, 837.25 2, 024, 121 123.70 5, 516 158. 1!6 5,262 .... . ........ 2, 034,899 
1881 . . 105,096.54 2, 713,485 97.66 4, 226 70.96 2,555 ..... . ........ 2, 720,266 
1882 .. 97, 504.15 2, 627,402 158.91 6, 926 58.58 2,196 .............. 2, 636, 524 
1883 . . 94,539.75 2, 288,946 79.13 3, 262 ll5. 33 4,487 .. .. ........ . 3, 296,695 
1884 . . 105, 112.19 2, 242,697 178.00 7, 869 126. 00 4, 765 .............. 2, 255, 31!1 
1885 .. 96,839.44 1, 9U,943 120.56 5, 351 114. 08 4, 060 ............. 1, 951,354 
1886 . . 117,538. 35 2, 237, 989 212.61 8, 739 116. 05 3,877 --- ----· 2, 250,605 
1887 .. 96, ss1. 55 I 1, 6ss, 36o 278.56 9, 980 83.55 2,383 ............... 1, 700, 723 

I I 
a Latterly classed under the bead of pyrites. 

Statement, by countries ancl by customs clistricts, showing the imports into the United States 
of crude sulphur or brimstone each fiscal yem·, [1·orn 1876 to 1887 inclusive. 

[Quantities expressed in long tons.] 

1876. 1877. 1878. 1879. 
Countries whence exported 

and customs districts I 
through which imported. Quan- V 1 Quan- V 1 Quan- V 1 Quan-

tity. a ue. tity. a ue. tity. a ue. tity. Value. 

1------------------------1----------------------------- ----·1-------
COUNTRIES. 

Dutch West Indies and Guiana. 1, 515 $15, 427 . . . . . . . . . . . . . . . . . . . • • . • • . . . . . . . . • . . . . ... . _ ... 
England...................... 30 1, 211 425 $14,631 (1) $16 2 $335 
Scotland...................... 24 910 472 13,231 160 3, 961 806 19,287 
Gibraltar . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 290 7, 789 ........•. . ......... . .... . ..•. 
Quebec, Ontario, Manitoba, , 

etc................................ ...... . ... ..... . ... . . .. 12 264 . .......... .. 
Italy .......................... 46,9411,439,839 41,8191, 194,000 47,4941, 161,367 64,420 1, 453,138 
Japan .. ....................... 456 16,291 437 13, 137 256 7, 548 224 4, 528 
Portugal . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . _ . . . . . . . , . . . . . . . . . . . . . . 467 10, 410 

Total ................... 48, 966 1, 473, 678 43,443 I, 242,788 47, 922 1, 173, 156 65, 919 i, 487, 698 

DISTRICTS. 

Baltimore, Maryland . ......... 5,157 157,828 3,882 105, 175 5, 455 138,202 6, 969 157, 243 
Barnstable, Massachusetts... . ...... . ........ ...... ..... .. .. ...... . .. .. .. .. 600 13,780 
Boston and Charlestown. I 

Masachusetts .. .. .... ....... 5, 031 154, 883 3,931 101, 215 5, 795 131,945 7, 841 173, 506 
Charleston, South Carolina... . .. . . . . .. .. . . . .. .. .. .. .. . .. .. 526 12, 267 u05 13.812 
Delaware, Delaware .......... 450 13, 500 ...... ... .. . ....... ·I·.... . 890 21, 907 
Huron, Michigan . ............ ...... ......... . . .. .. .. . . . .. 12 264 ..... . 
Newark, New J er:s~y . . .. . .. . . .. .. . .. .. . .. 1, 071 31, 802 462 13, 240 443: 10, 175 
New Orleans, Loms1ana . . . . . . 172 5, 705 150 4, 750 . . . . . . . . ... . - 100 2, 087 
New York, New York ... . .... 24, 5<l4 721,092 21,867 654,997 28,240 690,989 36,543; 827,193 
Philadelphia, Pennsylvania ... 12, 549 385, 071 9, 216 256, 224 6, 657 167, 222 11, 704l 263,467 
Provid.:'nce, Rhode Island . . . . 600 18, 232 1, 739 45, 487 519 11, 479 ..•.. . ........ . 

~:~a!~:h~iG~~r~i~~~~~~~~::::: ... ~~~ ... ~ :·. ~~: ~~; i~; ~~~ ... ~~~ ... :• ~~8 ... ~~~~ - ... ~·- ~~~ 
Total .................. . 148, 96611,473, 678,43,443

1

1,242,788 47,922 ~S,156 65, 919
1

1,487,698 
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Statem .. ent showing the in~p01·ts into the United States of crude sulphu .. r, etc.-Continued. 

1880. 1881. 1882. 1883. 
Countries whence exported 

and custom districts 
through which imported. Quan-

tity. Value. Quan- Value. tity. 
Quan-
tity. Value. Quan-

tity. Value. 

1-------------1------ - ------ ----------1-----1 

COUNTRIES. 

England..................... 1 $22 .•.••.. .•.. .. .. ..... . ......... 13 $379 
Scotland . .. .. . .. • • . • .. . . .. . .. 1, 664 36, 444 1, 668 $43, 311 755 $20, 294 3 88 
France..... .. . .. .. . .. .. . .. . .. 988 23, 580 .. .. .. .. .. . .. .. 526 13, 770 34 858 
French West Indies . . . • . . • . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 2 8 ..... . ........ . 
Greece . .. • .. .. . .. . .. .. .. .. . . . . . . .. . . .. .. . .. . .. .. .. . .. .. . . .. . 500 13, 927 . .. .. . .. ... .. . 
Italy ......................... 80,3011,862,712102,7712,645,293 92,944 2, 504,862 92,8612,248,870 
Japan....................... . 282 4, 744 691 16, 253 2, 980 66,356 1, 038 23,714 
San Domingo................ ...... ....... .. ...... . 240 7, 875 .... . ........ . 
Spain .. .. . . • .. .. • .. . . . .. .. .. . . • .. . . . .. .. . . . . 308 8, 637 .. .. .. . • .. . .. .. 500 12, 856 
Spanish possessions in Africa 

and adjacent islands . . . • • • . . . .. .. . .. .. .. . . .. .. .. . . .. .. .. .. 9 310 87 2, 030 

Total ......•.....••.... 83, 2361, 927, 502 105, 438 2, 713, 494 97, 956 2, 627, 40~ 94, 536 2, 288, 795 
= == -======== ======-= 

DISTRICTS. 

Baltimore, Maryland ......... 13,827 313, 342 16,477 430, 917 13, 781 364, 38411, 977 286,438 
Beaufort, South Carolina . .. . . .. . .. . . . .. . .. . . . . .. . . . .. .. . .. . 540 13, 889 ............. .. 
Boston and Charlestown, 

Massachusetts . . . . . . . . . . . . . 8, 207 183, 486 8, 860 226, 801 7, 467 194, 317 7, 756 173, 569 
Charleston, South Carolina . . 1, 061 25, 398 3, 065 78, 741 6, 025 161,281 4, 051 106,235 
Middletown, Connecticut.... . .. .. . .. . . .. .. . .. . • . .. . •• • .. .. . 9 310 ............ . .. 
New Orleans, Louisiana . .... 280 7,121 100 2, 646 220 6, 516 428 10,378 
New York, New York ....... 46, 657 1, 083, 784 57, 608 1, 463, 082 46, 5311, 260, 222 45, 3851, 110, 313 
Philadelphia, Pennsylvania .. 10,679 264,892 17,987 477, 54714,839 40!!, 611 22,772 549,095 
Providence, Rhode Island .... 1, 255 31,155 650 17,507 1, 244 33,036 535 13,830 
Richmond, Virginia.......... .. .. .. .. . .. .. .. . .. . .. .. . .. .. .. 660 17 760 .... .. ...... . .. 
San Francisco, California.... 1, 270 28,324 691 16,253 6, 054 151, 234 1, 072 24, 572 
Savannah, Georgia ............... : ......... ....... ......... 586 15,842 560 14,365 

Total .................. 83, 2361, 927, 504 105,438 2, 713,494 97, 956 2, 627,402 94, 536 2, 288, 795 

1884 (a). 1885. 1886. 1887. 

c~~dtrie~u;~:~e di~:ri!~~ 1-- --,,..-----

through which imported. Qnan- V 1 Quan- V 1 Ql!an- Value. Quan-
tity. a ue. tity. a ue. t1ty. tity. Value. 

1----------- ---------- - - -- ---------1-----1 

COUNTRIES. 

~~1~fs~mw·~~iii;ai·~~:: ::::: ::::::: : ::::::::: ---~~~ .. -~~·- ~~~ ..... ~~. --~~·- ~~~ ···s6i ···$5; 25o 
England . • .. . . .. . . .. . .. .. .. . .. . .. . . .. . .. . .. . 606 15, 084 81 2, 535 162 4, 437 
France . . . . . . . . . . . . . . . . . . . . . . • . . . . . . . . . . . . • . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 290 6, 951 
Quebec, Ontario, Manitoba, 

and the Northwest Terri-
tory ...................................... 

1
...... ...... . .. ..... .. 9 ......... . ... .. 

Italy ....................................... 94, ll70 1, 894, 858 112, 283 2, 166, 565 89, 924 1, 588, 146 
Japan .. . . .. • .. .. • .. .. .. .. . . .. . .. . . . • . . .. . .. 1, 541 25, 683 4, 972 66, 505 6, 146 83, 576 
Spain. . .. .. . .... .. .... .. . . . .. .. . .. . . .. .. . . . . 134 1, 552 ..... .. ...................... .. 

Total ....•••......... 105,143$2,242, 678 96,8411,941, 943117,396 2, 237,332 97,3831,688,360 

DISTRICTS. 

Baltimore, Maryland....... 15,037 303, 226 14, 505 285, 006 19, 307 364, 95812, 517 225, 669 
Barnstable, Massachusetts. 650 16, 163 480 11, 010 1, 617 35, 385 1, 152 22,816 
Beaufort, South Carolina . . 600 13,259 610 12,847 . .......... . ................. .. 
Boston and Charlestown, 

Massachusetts .......• _.. 5, 294 112, 152 5, 125 99, 712 3, 681 69, 898 4, 850 85, 575 
Champlain, New York ........ . .. . ......... . ------ 1--------- ------- 1 9 ...... 1 ....... .. 
Charleston, South Carolina 6, 125 132, 570 8, 525 169, 564 13, 350 265, 265 12, 420 220, 598 
New Orleans, Louisiana... .. .. .. ... -.. .. . . 102 2, 282 250 5, 102 .............. . 
New York, New York ..... 52,478 1, 135, 725 45,537 909, 123 58, 7581,115,519 46,711 792, 114 
Philadelphia, Pennsylvania 18, 786 401,46818, 696 381, 010 15, 568 300, 74!l15, 267 269, 216 
Providence, Rhode Island . 651 15,517 1, 840 37,432 J, 265 25,930 600 11,291 
San Francisco, California. . 5, 522 112, 598 1, 421 33, 937 3, 600 54, 517 3, 176 50, 521 
All other customs di11tricts .. .. .. . . .. .. .. .. . .. .. .. .. .. .. . .. .. .. .. . . .. .. . .. . 660 10, 560 

Total ................ 105,143 2, 242,678 96,8411,941,943117, 396!2, 237,332 97,3831,688,360 
. I 

a Sources not reported. 
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The recot'ery of sulphur from alkali waste.-The recovery of sulphur 
from alkali waste in the Leblanc process of alkali manufacture has oc
cupied the attention of alkali makers for more than half ' a century. 
The great need for a process which would accomplish such a saving 
may be at once appreciated when one contemplates the fact that at 
Widnes, England, alone there are now accumulations of waste amount
ing to 8,000,000 tons, and covering an area of 450 acres, and that there 
are annually produced 1,500,000 tons. This waste consists of calcium 
sulphide about 25 per cent., ferrous sulphide 0.94 per cent., calcium car
bonate about 25 per cent., moisture about 34 per cent., and other material 
which need not be considered here. The total quantity of sulphur pres
ent in this waste as sulphides varies from 11 to 14.5 per cent. The 
amount of sulphur thrown away is, then, about 180,000 tons annually. 

A process of probable value for the recovery of the heretofore wasted 
sulphur has at last been devised, after about six years of labor by (a) 
Mr. Alexander M. Chance, of Old bury, England. This process depends 
upon the fact that carbonic acid gas as given off from a lime kiln will 
decompose the sulphide of calcium in vat waste and liberate hydrogen 
sulphide; this fact was conclusively proved in 1861 by Mr. WHliam 
Gossage, who devoted about thirty years to efforts to accomplish the 
result reached by Mr. Chance in 1887. The problem of economically 
utilizing the hydrogen sulphide was the great obstacle which has been 
overcome. 

In c.arrying out this process the mixture of alkali waste and water, 
preferable as a thin cream from which the coarser portions have been 
removed by means of a sieve, is introduced into a series of vessels, con
nected by pipes and furnished with inlet and outlet ways; lime-kiln 
gases are pumped through some or all of such vessels; the lime-kiln 
gases consist of carbonic acid gas about 30 per cent., and nitrogen 70 
per cent. When the gases, entering the first vessel, come in contact 
with the mixture of alkali waste and. water, the carbonic acid is absorbed 
by any free lime present, producing calcium carbonate, and is further 
absorbed by the sulphide of calcium, producing in the presence of water 
calcium carbonate and hydrogen sulphide. The hydrogen sulphide thus 
formed, being driven forward, passes into another vessel, where it meets 
with a further quantity of alkali waste and is absorbed, with produc
tion of sui ph-hydrate of calcium Ca (HS)z. By this proeess, which may 
be termed twofold absorption, first of the carbonic acid and then of the 
hydrogen sulphide, the gases issuing for a time from the last vessel 
contain neither carbonic acid nor hydrogen sulphide, or merely traces; 
they are allowed to escape, passing however, as a precautionary meas
ure, through a purifier containing oxide of iron or lime. 

The first point achieved by the process, is therefore, the elimination of 
a considerable quantity of inert, diluent gases, chiefly nitrogen, which 
are allowed to escape, leaving the remaining gases proportionately en. 

~Journal of t·he Society of Chemical Indust:;:y, vol. vH, page 163. 
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ricbed. When it is found that the gases issuing from a certain vessel 
contain a large proportion of hydrogen sulphide, in consequence of the 
fact that the carbonic acid is now acting upon the calcium sulph-hydrate 
formed as above mentioned, and that therefore, for each equivalent of 
carbonic acid absorbed two equivalents of hydrogen sulphide are being 
evolved tb us, 

C02+CaH2S2+H20=CaCo3+2H2S. 
the outlet from the last vessel is closed and another outlet from the in
termediate vessel from which the hydrogen sulphide is issuing in suffi
cient strength, is opened, and tLe gases are conducted, as long as they 
contain sufficient hydrogen sulphide, to a gas-bolder whence they are 
utilized for the purpose of making sulphur or sulphuric acid. 

After the complete decomposition of the waste, a decomposition so 
complete that the filtered water does not blacken or darken when a solu
tion of a lead salt is added, the mixture which remains behind consists 
chiefly of precipitated c~rbouate of lime in the form of mud, which may 
be used in the black-ash furnaces in place of limestone. 

The conversion of the hydrogen sulphide into free sulphur and water 
is accomplished by means of a so-called (b) Claus kiln; the reaction is 
as follows: 

H 2S+O=H20+S. 

This is effected by mixing the hydrogen sulphide with a regulated 
quantity of air and sending the mixture through a layer .of anhydrous 
oxide of iron, which, by the heat generated in the reaction itself, is 
maintained at a dull red beat, the oxide of iron itself undergoing no 
change. Free sulphur, accompanied by vapor of water, passes off, the 
free sulphur being obtained in the fused or the sublimed form, accord· 
ing to the temperature of the kiln and of the depositing chambers. 

As soon as tlw success of the process of recovering the sulphur in its 
elementary form was established, attention was turned to the manufact
ure of sulphuric acid by burning the hydrogen sulphide in a kiln con
nected with a complete set of chambers furnished with a Glover tower 
and a Gay-Lussac absorbing column. The heat generated by the burn
ing of the hydrogen sulphide bas proved to be amply sufficient to work 
the Glover tower and to concentrate, in addition, a considerable quan
tity of acid in an open evaporating pan placed upon top of the kiln. 

Of the total sulphur hitherto thrown away :fn the vat waste there is 
obtained as sulphuric acid in the chambers about 90 per cent. of the 
average quantity of sulphur proved by analysis to be present in the vat 
waste. 

Up to lVIarch 3, 1888, 3,000 tons of vat waste were operated upon for 
the manufacture of both sulpllur and sulphuric acid. 

The success of this process has been unquestionably proved and its 
importance is further made apparent by the fact that 300,000 tons of 
pyrites a year are used for the purpose of making ~oda by the Leblanc 

b"Obtaining sulphur from sulphide of hydrogen," C. F. Claus, Eng. pat. 3608. 
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process in Enghtud; the total quantity of pyrites imported into Eng
land during 1887 was 507,595 tons. The amount of sulphur to be re
covered is estimated at l 00,000 tons per annum. The amount of sul
phur imported into the United Kingdom in 1887 was 32,624 tons, so that 
the home demand could be supplied and 60,000 or 70,000 tons would be 
available for export. If the sulphur is recovered in the form of brim. 
stone then the effect will be felt by the Sicilian sulphur producers; but 
if recovered in the form of sulphuric acid the production of pyrites in 
Spain may be affected. According to present prices the recovering 
process will pay well for the production of either sulphuric acid or brim
stone, without _putting any value whatever on the carbonate of lime re
covered. 

PYRITES. 

Production.-The following table shows the domestic production of 
pyrites since 1882: 

Quantity and spot val1te of pyrites rnined in the United States j1·ont 1882 to 1887. 

Years. 

1882 ·--- -------- --· •••. - ....... ---.- -· .•••••• -----. 
1883 . - • - -•.• - . .. - - .. - ••. - - .. - ... - - .. - - - . - - . - - - . - • - - . 
1884 .... -------- ·····--·. -- - -------··- •••••• ..... . 
1885 . --- • - .••..• - ..• - .. -- ...... - .................. -
1886 . - .......... - •. -- ••.. - .... - .• -- .• -- ••. - •.. - .. .. 
1887 ........... . .................................. . 

Quantity. 

Long tons. 
12,000 
25,000 
35,000 
49,000 
55,000 
52,500 

Average 
value per 

ton. 

$6.00 
5. 50 
5. 00 
4. 50 
4. 00 
4. 00 

Total 
value. 

$72,000 
137, 500 
175, 000 
220,500 
220,000 
210,000 

The condition of the pyrites industry in 1887 did not differ very con
siderably from that in 1886. There were not more than four new users 
of pyrites in 1887, according to Mr. H. J. Davis whose material aid 
in connection with this report is hereby acknowledged. The low prices 
at which brimstone ruled during the greater part of 1887 tended tore
tard the erection of pyrites furnaces. 

There is a disinclination on the part of manufacturers of sulphuric 
acid to change from the use of sulphur to that of pyrites as raw ma
terial. This is due to the fact that the change involves new experiments 
and also greater care in operating with pyrites, although the profits are 
greater with pyrites than with sulphur. It is hardly probable that the 
use of pyrites will very materially increase until tile profits of acid· 
making fall to so low a point that the necessity for the practice of every 
economy becomes imperative. 

The chief sources of pyrites in the United States are the same as those 
reported for 1885 and 1886. 

9194 MIN-39 
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Qua.ntity ojintported pyrites containing not more than 3! per cent. copper. 

Years. 

1884 .••••...•••••..•••..••••..•.. - ... - ... - ..................... . 
1885 ........................................................... .. 

~~~~:::::: :::::::::::::::::::: :::~ ::::::::::::::::::::::::::::::1 

Long tons. 

16,710 
6, 078 
1, 605 

16,578 

Value. 

$50,632 
18,577 
9, 771 

49,661 

The amounts of pyrites given in the above table do not include all of 
the imports because some of the custom-houses do not separate pyrites 
from iron ores. 

For an account of the Chance process of recovering sulphur from 
alkali waste in the Leblanc soda process and its bearing on the py
rites industr.v, the reader is referred to the first portion of this article 
on sulphur, and for recent statements concerning Spanish pyrites to 
the article on copper. 



SA.LT. 

BY WILLIAM A. RABORG. 

The statistics of salt production in 1887 have been obtained through 
the superintendents of the various salt-producing districts and by cor
respondence with the producers. The total amount was 7,831,962 bar
rels, valued at $4,093,846. While these :figures show an increase of 
124,881 barrels over 1886, there was a decrease in value of $642,739. 
This was occasioned by the manufacture in New York State of less 
dairy salt, which brings the highest price. 

The following table serves to show by States the amount of salt pro
duced in the United States during the years 1883 to 1887 inclusive: 

Salt product of the United States from 1883 to 1887 inclusi1,e. 

States. 1823. 1884. 1885. I 1886. 1887. I 
Barrels. Barrels. Barrels. BarTels. Barrels. 

Michigan .... . ................ 2, 894,672 3, 161,806 3, 297,403 3, 677,257 3, 944,309 
New York .......... . ........ 1, 619,486 1, 78!l, 454 2, 304, 787 2, 431,563 2, 353,560 
Ohio ......................... 350,000 320, 000 306,847 400,000 365,000 
W e~t _Virginia ............... 320,000 310,000 223, 181 250,000 225,000 
LouH11ana .................... 265,215 223,964 299,271 299,691 341,093 
California .................... 214,286 178,571 221,428 214,285 28,000 
Utah .......................... 107, 143 114,285 107,140 164,285 325,000 
Nevada ...................... 21,429 17,857 28,593 30,000 .................. 
Illinois, Indiana, Virginia, 

Tennessee, Kentucky, and 
other States and Territories, 
estimatecl ........•......... 400,000 400,000 250,000 240,000 250,000 

---------
I Total. .... . ............ ·j 6, 192, 231 6, ~14, 937 I 7, 038, 653 7, 707, os1 I 7, 831, 962 

. MICHIGAN. 

Michigan furnished over one-third of all the salt consumed in the 
United States during the year 1887, New York one quarter, other States, 
one-sixth and one-fourth was imported. 

The total amount of salt manufactured in Michigan during the year 
was 3,944,309 ba~rels, valued at $2,291,842, an increase of 267,052 bar
rels over the p_receding year. The following table gives the locality of 
each salt-producing district and the number and capacity of the works: 

611 
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SALT·PRODUCING DISTRICTS OF }llCHIGAN. 

Location of each salt-producing district, and the number and capacity of the works. 

Districts. Counties. 

No.1. ............................ . 
No.2 ............................. . 

Saginaw .. . 
Bay ....... .. 

No.3 ............................. . Huron .... .. 
No.4 ..................... : ....... . Saint Clair . 
No.5 ............................ . Iosco .. .... . 
No.6 ............................. . Midland ..• . 
No.7 . ............................ . Manistee . . . 
No.8 . ........................... .. Mason ..... . 
No.9 ............................. . Gratiot .. .. . 

P. a5 
0 ~ a5 
;E oil .£ ~ ·s.s .o o . 
g.~ s ::0 ~ 
8 <l) ~ I = I> 

~ill __ ~~~ 
52 45 ' 12 4, 000 
31 34 1...... 500 
11 4 8 ...... . 
13 12 2 . ..... .. 

4
8 1 83 ........... .. 

1 . .... .. 
9 9 ............ . 
3 2 1 . ..... . 
1 1 ............ . 

Barrels. · 
1,400, 000 
1, 30(), 000 

350,000 
600, 000 
300,000 
200,000 
900,000 
300, 000 
15,000 

Total....................... . ............. 132 118 24 4, 500 5, 365, 000 

From the above it is found that 132 firms were engaged in the man
ufacture of salt during the year 1887, operating 118 steam and 24 pan 
blocks. Total number of blocks, 142; and 4,500 salt covers, with an 
estimated manufacturing capacity of 5,365,000 barrels of salt. 

The following table shows the amount of salt inspected in Michigan 
since 1869, the first year of the est3blishmentof the State salt inspection: 

Grades of salt rnade in Michigan as ?'epm·ted by the inspecto?·s. 

Years. Fino. Packer's. Solar. Second Common Total for 
quality. coarse. each year. 

---

Barrels. Barrels. Bar1'els. Barrels. Barrels. Barrels. 
1869 ................. 513,989 12,918 15, 264 19,117 . ............. 561, 288 
1870 ................. 568,326 17,869 15,507 19,650 ................ 621,352 
1871. ................ 655,923 14,677 37,645 19.930 ................ 728,175 
1872 ............. - ... 672,034 11,110 21,461 19,876 ............. 724,481 
1873 .... . ............ 746, 702 23,671 32,267 20,706 ................ 823,346 
1874 ................. 960,757 20, 090 29, 391 16,741 .............. 1, 026,979 
1875 ................. 1, 027,886 10,233 24,336 19,410 ................. 1, 081,865 
1876 ................. 1, 402, 410 14. 233 24,418 21,668 ·--·-····· 1, 462,729 
1877 ................. 1, 590, 841 20,389 22,949 26, 818 ................ 1, 660,997 
1878 .. -- ............. 1, 770, 361 19,367 33,541 32,615 ............... 1, 855,884 
1879 ................. 1, 997,350 15,641 18, 020 27,029 ................. . 2, 058,040 
1880 . . - ... ----- •• -- •. 2, 598,037 16,691 22,237 48,623 ................. 2, 685,588 
1881. ................ 2, 673,910 13,885 9, 683 52,821 ................. 2, 750,299 
1882 ................. 2, 928,542 17, 20R 31,335 60,222 ................. ~ 3, 037,307 
1883 ................. 2, 828,987 15,424 16,735 33,526 ................. 2, 894,672 
1834 ................. 3, 087,033 19, 308 16,957 38,508 ................ 3, 161, 806 
1885 .. -- ..... - ....... 3, 230,646 15,480 19, 849 31,428 ........... 3, 297,403 
1886 ................. 3, 548,731 22, 221 31,177 71,235 3, 893 3, 677,257 
1887 ..••..••......•.. 3, 819,738 19,385 13,903 73,905 17, 378 3,9-14,309 

Production of Michigan salt in 1887 by districts. 

Fine . I Com· I Pook Second Districts. salt, Fme. mon . er's qualiLy Solar. Total. 
bulk. coarse. · 

------- - --

Bbls. Bbls. Bbls. Bbls. Bbls. Bbls. Bbls. 
No.1, Saginaw county . 255,038 833,610 1,183 1, 273 10,162 13,903 1,115,169 
No. 2, Bay county ..•.. 2371162 623,276 1, 999 1,107 27,918 ............ 891,462 
No. a, Huron county .. . 20,154 155,125 ............... 456 847 . .......... 176,582 
No.4, St. Clair county . 32,950 279, 618 4, 500 9,346 2, 285 ............. 328,699 
No. 5, Iosco county . ... 308, 227 781 -----·- ----··-·· .. ............ 309,008 
No.6, Midland county. 470 31, 237 500 9,049 .......... ... .. 41,256 
No.7, Manistee county 68,213 778,091 4,185 7, 203 13,883 ............. 871,575 
No.8, Mason county . . . 7, 681 186,817 4, 230 ............. . 9, 761 ................ 208,489 
No. 9, Gratiot county .. 2, 069 ............ ............. ............... . ............. 2, 069 

-----------------
Total . ........... 621, 66~ 3,198, 070 17,378 19,385 73,905 13,903 3, 944,309 
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Increased and decreased inspection per distt·ict in 1886 and 11387. 

I- ----D-is_t_ri-ct_s. _____ l--1-88-6._ 1~- Ine<oa::_J Denrea~ 
Bar·rels. Barrels. Barrels. Barrels. 

No.1, Saginaw county . . . . ..••.•. .. . . . 1, 213, 764 1, 115, 169 . . . . . . . . . . . . 98,595 
No.2, Bay county. . . . . . . . . . • . . . • . . . . . . 907, 384 891, 462 . . . . . . . • . . • . 15, 922 
No. 3, Huron county . .. . .. .. .. . .. .. . .. 240, 509 176, 582 . .. . .. .. .. .. 63, 987 
No.4, St. Clair county .......... _...... 250, 602 328, 699 78, 097 ......... . 
No.5, Iosco county . ... . .. .... .. .... .. 235, 143 309, 008 73,865 ......... . 
No.6, Midland county ...... .... ...... 67,121 41,256 . .. . . .. . . ... 25,865 
No.7, Manistee county...... . .. . . .. .. . 683, 103 87 L, 575 188, 472 ......... . 
No.8, Mason county..... .. ....... . .. 79, 22L 2C8, 48() 129,268 ........ .. 
No.9, Gratiot county. .......... ...... 350 2, 069 1, 719 ........ .. 

Total .......... . ................ l 3,677,257 1 3,944,309 1~1,421 ~,369 
Net increase . ...............••............ -~~ - ........ -~~ 267,052 .....•.... 

New blocks.-A new vacuum pan block, with capacity of about 500 
barrels per day, has been built at Ludington by Messrs. Butters & Pe
ters. The results of this method of manufacture ar~ very satisfactory. 
In Saint Clair county, Mr. Albert 1\filler has built a large steam block 
below Algon~; capacity about 400 barrels per day. This is one of the 
finest blocks in the State, and is producing an excellent salt. The 
Diamond Crystal Company, at Saint Clair, has also been added to this 
district. This firm manufactures a superior article of dairy salt. Its 
capacity is about 125 barrels per day. 

The Michigan Salt A.ssociation.-The product of the salt manufact
urers is placed on the market by the Michigan Salt Association, of 
which all the manufacturers, with a few exceptions, are members. It is 
stated that the benefits <l~rived from a unity of interest were so patent 
that duriug the past year nearly all of those manufacturers who had pre
viously operated independently became members of the association, 
which now practically handles the entire product of the State. The 
sales of the association during 1887, as shown by the secretary's books, 
were 3,201,537 barrels as against 2,685,989 barrels in 1886. 

Salt car line.-During 1887 the movement of the salt product was 
greatly delaye<.l owing to the scarcity of cars. To obviate this as mucll 
as possible a car line company, composed of salt mannfa.eturers, was or
ganized and is known as the "Michigan Salt Line." The capital stock is 
$75,000. Contracts were let for the construction of one hundred and 
twenty freight cars to be run between the Saginaw valley and Cllicago. 
Each car has a capacity of 150 barrels of salt, and the whole number 
can move 18,000 barrels. 

Michigan dairy salt.-The Michigan Dairy Salt Company's works are 
loeated on the west side of the Saginaw river, opposite East Saginaw, 
and were established in 1877. This is the only manufactory at Saginaw 
for the production of a fine grade of dairy and table salt. The produc
tion last year was over 85,000 barrels, and it is sold, like most of the 
salt, through the Michigan Salt Association. The principal distribut
ing points are Milwaukee, Ollicago, Saint Louis, Me1Ilphis, Nashville, 
Louisville, and Toledo, from which commercial centers it is shipped to 
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all parts of the country. This particular product is manufactured from 
the first and second lifts only of No.1 fine salt, which is first washed in 
a purified solution of brine to remove all traces of calcium salts. The 
process is a patented one and is only used by this company. The salt 
is dried in a cylinder and screened to get rid of all impurities. It is next 
ground and pa-cked in sacks, and then into barrels. It is also sold in 
bulk. The cost of production is about three times that of No. 1 fine 
salt. The output averages nearly 2,000 barrels per week at the price 
of $1.30 per barrel. The following analyses are from the foq.r principal 
manufacturers of dairy salt in the world, and were made by Mr. George 
A. Mariner, analytical chemist of Chicago: 

Analyses of dai?·y salt. 

Michi-D . 0 0 
da .Ashton, Higgins, 

gan an·y gan Fn F · England, England, 
SaltCom- . . F.~'. F. F. 

pany. 
----------------1------------

Pe1' cent. Per cent. Pe1' cent 
Chloride of sodium . .... .. .... .. . . . . . . . . . . . . . . 99.45 99.152 98. 547 
Insoluble matter................ . • • . • . . . . . . . . . . 063 . 026 . 056 

2:}~~~:! ~~}g~id!e::~~:~~:~::~::::::~:::::::~:: :~~~ :~~~ ----~--~~: 
Magnesium chloride .......................... Trace.. . . 034 . 059 
Magnesium sulphate............................................. .076 

Per cent. 
98.506 

. 030 
1. 206 

• 031 
.161 

Total . . . . . . . . . . • . . . • . . • . . . . . . . . . . . . . . . . . . 100. 000 99. 980 99. 965 99. 934 

Prices.-For the past twenty-one years there has been a steady de
crease in the aYerage price of Michigan salt, ranging from $1.80 per 
barrel in 1866 to 58 cents in 1887. The prices for the various grades 
during 1887 were as follows: Solar, 80 cents; fine, packers and common 
coarse, 60 cents; and second quality 45 cents. 

NE'W YORK. 

During the year 1887 the production of salt in the State of New York 
amounted to 2,353,560 barrels, valued at $936,894, being 78,003 barrels 
less than in the precedin~ year. The product is derived from the Onon
daga Springs reservation and the Warsaw district. On account of the 

. manufacture of less dairy salt, which brings a higher price, on the Onon
daga reservation, the total value of the product for the State was 
somewhat less than in 1886. The salt made at the above localities dur
ing the past :fi. ve years has been as follows : 

P1·oduction of salt in New York for the years 1883 to 1887, inclusive. 

I 
1883. I 1884. I 1885. 1886. I 1887. 

-~----------
Bushels. Bushels. Bushels. Bushels. Bushels. 

Onondaga reservation ... 7, 497,431 6, 942,270 6, 934,299 6,101, 757 5, 695,797 
Warsaw district ......... 600, 000 2, 000, 000 4, 589,635 6, 056, 060 6, 072,000 

---- -------- --------
Total.. ............. 8, 097,431 8, 942,270 n, 523, 934 I 12, 157, 817 11,767,797 

Onondaga Springs reset·vation.-On the Onondaga Springs reserva
tion, in and near the city of Syracuse, the amount of salt inspected 
during the year 1887 was 5,695, 797 bushels, valued at $43G,894 ( 405,960 
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bushels less than in 1886); of this amount 2,576,823 bushels were pro
duced in the fine salt works by artificial heat and 3,118,97 4 bushels in 
the coarse salt works by solar evaporation. 

The following table shows the total production of salt, arranged ac· 
cording to the various inspection districts of the reservation. 

Salt inspected at the Onondaga wells in 1887. 

Fine I Ground I Gr'?und I Aggregate ground. solar. da1ry. · 

1----1----~-------- -----

Districts. Solar. 

Bushels. B1tshels. Bushels. Bushels. Bushels. 

~~fi~~u-~~~:::::::::::: :::::::: ~~~: ~~~ 
Liverpool • •• • .. .. • • .. .. • .. .. . 1, 044, 180 
Geddes . .. •• .. • • .. .. .. • • .. .. .. 912, 5til 

713, (i06 119, 374 20, 157 1, 701,313 
618, 36(i 15, 795 12, 244 825, 293 
45, 775 . .. . . . . . . . .. .. .. . . .. 1, 089, 955 

Total..................... 2, 983, 805 

~~402 =~ 360,~~~~79,236 
2, 184, 149 135, 169 392, 674 5, 695, 797 

The following is a statement of the number of bushels of salt made 
at the Onondaga salt springs since June 20, 1797, the date of the first 
lease: 

Years. 

1797 .. 
1798 .. 
1799 .. 
1800 .. 
1801 .. 
1802 .. 
1803 .. 
1804 .. 
1805 .. 
1806 .. 
1807 .. 
1808 .. 
1809 .. 
1810 .. 
1811 .. 
1812 .. 
1813 .. 
1814 .. 
1815 .. 
1816 .. 
1817 .. 
1818 •• 
1819 .. 
1820 .. 
1821 .. 
1822 .• 
1823 .• 
1824 .. 
1825 .• 
1826 .• 
1827 .. 
1828 •• 
1829 •• 
1830 .• 
1831 •• 
1832 .. 
1833 .. 
1834 .• 
1835 .. 
1836 .. 
1837 .. 
1838 .• 
1839 .. 
1840 .. 
1841 .. 
1842 .. 

Production of the Onondaga distt·ict, 1797 to 1887, incl-usive. 

[Bushels of 56 ponndR.] 

Solar. Fine. Total. Years. Solar. Filltl. Total. 

Bushels. Bushels. Bushels. Bushels. Bushels. Bushels. 
.................. 25,474 25,474 1843 ... 318,105 2, 809,395 3, 127,500 
............... 59,928 59,.928 1844 ... 332,418 3, 671,134 4, 003,552 
.. .. .. .. .. .. -...... 42,704 42,704 1845 ... 353,455 3,408, 903 3, 762,358 
............... 50,000 50,000 18~6 ... 331,705 3,507,146 3, 838,851 
.............. 62,000 62,000 1847 ... 262,879 3, 688,476 3, 951,355 
.............. 75,000 75,000 1848 ... 342,497 4, 394,629 4, 737,126 
............... 90,000 90,000 1849 ... 377,735 4, 705,834 5, 083,569 
.................. 100,000 100,000 1850 .•. 374,732 3, 894,187 4, 268,919 
................... 154, 071 154, 071 1851 ... 378,967 4, 235,150 4, 614,117 
................... 122,577 122,577 1852 ... 633,595 4, 288,938 4, 922,533 
............... 175,448 175,448 1853 ... 577,947 4, 826,577 5,404, 524 
................... 319, (il8 319,618 Hl54 ... 734,474 5, 068,873 5, 803,347 
............... 128,282 128,:182 1855 ... 498,124 5, 584,761 6, 082,885 
................... 450,000 450,000 1856 ... 709,391 5, 257,419 5, 966,810 
.................... 200,000 200,000 1857 ... 481,280 3, 830,846 4, 312.126 
............... 221,011 221,011 1858 ... 1, 514,554 5, 518, 665 7, 033,219 
................... 226,000 226,000 1859 ... 1, 345, 022 6, 549,250 6, 894,272 
.................. 295,000 295,000 1860 . .. 1, 462,565 4,130, 682 5, 593,247 
................. 322,058 322,058 1861 ... 1, 884,697 5, 315,694 7, 200,1!91 
................ 348,665 348,665 1862 ... 1, 983,022 7, 070,852 9~053, 874 
................... 408, 6(i5 408,665 1863 ... 1, 437,656 6, 504,727 7, 942,383 
................... 406, 5!0 406,510 1864 ... 1, 971, 122 5, 407,712 7, 378,834 
.................... 548,374 . 548, 374 1865 ... 1, 886, 760 4, 499,170 6, 385,930 
................. 458,329 45R, 329 1866 ... 1, 978,183 5,180, 320 7, 158,503 
.............. 526, 049 526, 049 1867 ... 2, 271,892 5, 323,673 7, 595,565 
. ... .. .. .. . ..... . 481,562 481, 562 1868 ... 2, 027,490 6, 639,126 8, 666,616 
. ..... .. -....... 726,988 726,988 1869 ... 1, 857,942 6, 804,295 8, 662,237 
................. 816,634 816,634 1870 ... 2, 487,691 6, 260, 422 8, 748,113 
..................... 757,203 757,203 1871 ... 2, 464,464 5, 910,492 8, 374,956 
................ 811,023 811,023 1872 ... 1, 882,604 6, 048,321 7, 930,925 
.................. 983,410 983,410 1873 ... 1, 691, 359 5, 768,998 7,460, 357 
..... .... .. ...... 1, 160,888 1, 160,888 1874 ... 1, 667,368 4, 361,932 6, 029,300 
............. --. 1, 129,280 1, 129,280 1875 ... 2, 655,955 4, 523,491 7,179, 446 
................. 1, 435,446 1, 435,446 1876 ... 2, 308,679 3, 083,998 5, 392,677 
................ 1, 514,037 1, 514,037 1877 ... 2, 525,335 3, 902,648 6, 427,983 
............. 1, 652,985 1, 652,985 1878 ... 2, 788,754 4, 387,443 7,176,197 
................... 1, 838,646 1, 838, 6i6 1879 2, 957,744 5, 36i, 418 8, 322,162 
............... 1, 943,252 1, 943,252 I 18RO ... 2, 516,485 5, 482,265 7, 998,750 
................. 1, 209, 867 1, 209,867 1 1881 ' .. ?. 011,461 4, 905,775 7, 917,236 
................ 1, 912,858 1, 912,858 1882 ... 3, 032,447 5, 307,733 8, 340,180 
................ 2,167, 287 2, 167,287 1883 ... 2, 444;374 5, 053,057 7, 497,431 
................. 2, 575,033 2, 575, o33 I 1884 ... 2, 353,860 4, 588,410 6, 942,270 
................. 2, 864,718 2, 864,718 1R85 ... 2, 439,332 4, 494,967 6, 934,299 
................. 2, 622,305 2, 622,305 1 1886 ... 2, 772,348 3, 329,409 6, 101,757 

220,247 3,120, 520 3, 340,767 1887 ... 3,118, 974 2, 576,823 5, 695,797 
163,021 2,128, 882 2, 291,903 
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The strength of tbe brines in each district for each month in the sea
son, during the years 1886 and 1887, is shown in the following table, 
which i.s compiled from the report of Dr. T. E. Englehardt, State chemist: 

St?·ength of the brines fo1' the years 1886 and 1887. 

Syracuse. Salina. Liverpool. Geddes. 
-----

Months. Degrees sali. Degrees sali- Degrees sali- DegreeR sali-
nometer. nometer. nometer. nometer. 

1886. 1887. 1886. 1887. 1886. 1887. 1886. 1887. 

---------------
April .............. 69.68 ---··--· 76.25 ·--·---· 76.25 72.10 .......... 
May ...•.••........ 69.09 69.13 73.80 71.98 73.80 71.98 70.36 69.50 
June ..•••••.••..... 68.94 6R 75 73.03 71.99 73.03 71.99 71.14 72.00 
July ............... 68.58 67.98 72.29 70.33 72. 291 70. '" 72.17 73.50 
August............ 68.00 67. 16 72.90 70.71 72.90 70.71 73.10 72.80 
September......... 67.44 67. 87 73. 83 70. 89 73.83 70.89 73.36 73.50 
Ooto OOr...... . • . . . . 66. 68 1 67. 3< 7<. 77 71. 41 74. 77 71.41 73. 56 74.00 
Novomb"........ ~'_ ~ .."':_""_~.."':."~ ~I ""'- 73.90 73.00 

Average....... 68.27 67.99 73.84 71.17 73.84 71.17 72. 461 72. 6l 

The following table shows the average strength of tbe brines in de
grees of the salinometer (reduced to correspond with a temperature of 
600 F.) in the years from 1865 to 1887, inclusive, except 1868, for which 
year there are no records : 

Avemge strength of Onondaga brines. 

Years. SyracuHe. 
I 

Salina. Liverpool. Geddes. Avera~e. 

·---
1865 ............................ 66.17 66.47 60.65 66.17 64.86 
1866 ............................ 6:). 90 65.81 58.34 GG. 90 63.98 
1867 ............................ 64.44 64.35 64.35 6:3.95 64.27 
1869 ............................ 60.98 60.36 60.36 59.02 60.18 
1870 ............................ 59.49 58.94 58.94- 59.34 59.17 
1871 .. ........................... 63.00 62.35 62.35 63.82 62.88 
1872 .••• ··••·• ··•··• ..••........ 65.10 66.00 67.00 66.20 66.07 
1873 ............................ 63.43 65.33 65.43 67. 52 65.43 
1874 . .••••.••••• ··•········· ..•. 63.80 66.15 66.15 67.15 65.81 
1875 ............................ 63.88 66.:!8 66.38 69.50 66.54 
1876 . ........................... 66.75 67.70 67.70 69.33 67.87 
1877 .... ! ...................... . 68.9-1 69.19 69.19 69.59 69.23 
1878 ............................ 69.9:1 70.58 70.58 70.02 70.27 
1879 .• ......•. ·••••• .•.......... 66.61 67.47 67.47 67. 16 67.17 
1880 ............................ 66.13 67.10 67.10 67.55 66.97 
1881 ...•••.•.•••.••..•••.•...•.. 67.02 66.68 66.68 08.2 1 67.14 
1882 .•.......••.....••.•..•...•. 67.75 67.24 67.24 68.63 67.71 
1883 . ................. ··•······· 66.67 68.30 68.30 69.34 68.15 
1884 ........................... . 67.88 71.58 71.58 70.10 7(}. 28 
1885 ..•..•••••.••...•..••..•.•.. 67.63 70.99 70.99 69. 2fi 69.72 
1886 ............................ 68.27 7;.84 73.84 72.46 72.10 
1887 ............................ 67.30 70. 77 70.77 72.20 70.26 

lVeZZs.-There are on the reservation five groups of wells: the Syra
cuse, De Wolf, Gere, Salina, and Geddes. The largest of these, the 
Syracuse group, is composed of fourteen wells, of which, owing -to the 
lack of strength of the brine, only nine were pumped continuously during 
the season, and two others at intervals as the demand for brine made 
it necessary. 
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The De Wolf group of six wells, including two private wells pumped 
by the State, was used during the season, with the exception of one 
private well which gave out. 

The Gere group is composed of six wells, all of which have been used. 
The Salina or Marsh group comprises twelve wells, of which two 

failed; the remaining ten were all- used. The Geddes group consists 
of twelve wells, of which nine are private, but all are pumped by the 
State; only nine were used during the past season, three of the private 
wells having failed. 

The above wells which were operated during 1887 averaged a depth 
of 330 feet, and were worked during eight months of the year. 

Warsaw salt district.-In 1887 the production of salt in the Warsaw 
district amounted to 6,072,000 bushels, valued at $500,000. During the 
year there were :fifty wells in operation, varying in depth from 800 to 
2,500 feet. 

The following table gives the production for the year, by sub-districts 

Production of salt in the Warsaw disi1·ict, New York. 

Sub-districts. 

Warsaw ...............•...•.•••••••.....•.•.•. - .•••••.•••••.•••••......•. 
Mount Morris ........•..................••......•..••.•.•••••.••••••••••. 
Silver Springs ............................................................ . 
Le Roy . .....•...•••..•.•...•....•.........•...........•.•.•••.••••••..... 

~~l~~~ ~~~~~:::: :::::::::::::::::::::::::::::::::::::::::::::::::::::: 1 

Bushels. 

3, 225,000 
510,000 
357,000 
505,000 

1, 475,000 

Total....... ... ..................................................... 6, 072,000 

About 1,500,000 bushels of the above were converted into dairy and 
table salt. 

There was not much variation in the strength of the brine during the 
year, the average being about goo of the salinometer. 

The ''grainer" process is largely used in this district, and consists of 
a system of wooden vats about 135 feet long 12 feet wide and 20 feet 
deep, in which s.team pipes are suspended, so that when the vats are 
filled with brine the pipes are totally submerged. Live steam passing 
through these pipes evaporates the water; the salt crystallizing on the 
surface falls to the bottom of the vat, and is each <lay lifted with shovels 
in to the drip barrels, where it remains for a few hours for drainage 
before removal to the bins. · ' 

Another method is the use of large open iron pans about 20 feet wide 
and 130 feet long, under which arched furnaces are placed and the heat 
applied direct to the pan. As the salt crystallizes and falls to the bot
tom of the pan it is raked with hand rakes on to the drips on either side 
of the pan, and after draining is wheeled to the bins. 

A small amount of the salt is made iu steam-jacketed kettles. 
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OHIO. 

It is estimated that the salt production of Ohio during the year 1887 
was 365,000 barrels, valued at $219,000, being 35,000 barrels and $41,000 
in value less than that for the preceding year. 

The following table gives the estimated production of salt in Ohio 
from 1882 to 1887 inclusive: 

Estimated production of salt in Ohio from 1882 to 1887. 

1882 ............ ·---. _. __ .. -~~~--. __ . __ ·--- __ ·----· ... _. _ .. _ . -B-~'-0:-::-~ +I-,V-30a_:"-~-~-l 
1883. . • . . . • . . • • • • • • • • • • • • • • • • • • • . • • • • • • • • • • • . • • • • • . • • • • • . . . • • . . . . 350, 000 231, 000 

1m ~~:~ ~~~~~:~:~~~::~:=~~~~~=~~=:~~== =~~~:: :~ :== ::: ~~: ~=:::=:::·1m:~! m: m 
From the report of the geological survey of Ohio, Volume VI., the 

following statement of the salt industry is obtained: 
The industry is depressed; only those localities are still producing 

which possess some special advantage in the way of strong brine, cheap 
fuel, easy transportation, or valuable bitter water. The Hocking Valley 
region, which at one time produced 50,000 barrels per annum, is entirely 
abandoned, the last furnace in the district which supplied a local trade 
having been abandoned about a year ago. The Cambridge and Mus
kingum Valley fields be~r the same stamp. These two fields, producing 
at one time an annual product of 80,000 barrels, are now represented 
by a few small furnaces supplying a local trade. The Dover and Pom
eroy fields have shown more vitality. These localities are favored by 
cheap fuel and valuable bitter water, the Pomeroy having the advantage 
of cheap river transportation to large markets. But even in these ~ocal
ities those furnaces which are less favorably located are abandoned. 
At Pomeroy seven furnaces remain where thirteen flourished shortly 
after the war. 

The cause of this decline has been the rapid development and enor
mous production of the Michigan field and later the tlevelopment of 
rich fields in western New York. The advantage that Michigan prom
ises is an extremely strong brine. There is some recompense, however, 
in the fact that although lacking strong brines, Ohio can still furnish 
cheap fuel. 
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A condensed statement of the workings at the different salt:produc
ing localities is shown in the following table : 

Capacity of the different salt-producing localities in Ohio. 

) I 
~ 

~ 

P. t> A -~ s....: 
'8 ~ . .o....:. p<'<~ 

«! "'~ ..... ~ ~8 
Counties. Owners. 00 A ~~ 

os 
Q.) «! ,.<:lp 0 .... 
<:;> <:;> +>c:<s <:;>0 
c.: 

b 
«! ..... ~ ~~.~ ~ ~0 ... ·a ~ 

p > .!:: oj-+'0 -

"" 
A ~ rn A 

--------

Barrels. Feet. Degrees. Tons. 
Meigs ..••••. Ohio River Salt Com- 7 1,400 1,100 9 to 9~ 35 to 45 

pany. 
Tuscarawas . Tuscarawas Valley Salt 3 570 875 10 16 to 20 

Morgan ...... 
Company. 

340 7~ ·-N ~,~- ii~ b"~~ · s~it · c~~:- 4 700 6 to 8 
Columbiana .. 1 65 650 10 7 

pany. 
Guernsey .... , A. Alexander ...•••.... 1 10 430 5 4 to 5 

The following analyses were made with the view of determining the 
difference in amount of impurities between the salt precipitated when 
the pans or grainers are newly filled and that precipitated just before 
the bitter water is drawn off: 

Analyses of Ohio salt. 

Canal Dover. (a) Pomeroy. (b) 

No.1. No.2. No.1. I No. 2. 

r---------------------------------r -------
1
·------ --------

Pe~· cent. Per cent. Per cent. Pe1· cent. 
Moisture ..................................... . 8. 050 16. 170 2. 800 7. 680 
Chloride of calcium .•..........•.•••••.••..... 1. 714 5. 230 . 585 2. 700 

. 807 2. 346 
Trace. Trace. 

• 256 1. 095 
Trace. Trace. 

Chloride of magnesium ...................... . 
Silica and iron ............................... . 
Chloride of sodium ......................... .. 89. 429 76. 254 96. 359 88. 525 

a From Dover furnace. b From Coal Ridge fur11ace. 

No.1 is salt first precipitated in each case. 
The following table shows the analyses of brine and bitter water: 

B1·ine and bittm· water analyses. 

No.1. No.2. No.3. No.4. 

1----------------1-.-------------

Water ....................................... . 
Total solids .................................. . 
Sodium chlorid ............................. . 
Calcium chloride ............................ . 
Magnesium bromide ......................... . 

~frf~~~~- ~~~~~~- ~: ::::::: :~: :::::::::::::::::::: 
Iron and alumina ........................... .. 
Specific gravity .............................. . 

Per cent. 
89.545 
10.455 
71.645 
18.665 

. 271 

. 013 

. 024 

.096 
1. 0732 

Per cent. 
90.472 
9. 528 

79.273 
14.397 

. 097 

. 012 

. 043 

.082 
1.0713 

Per cent. 
55.360 
44.640 
30. 128 
48.969 

.592 

.024 

.032 
• 054 

1. 317 

Per cent. 
69.000 
31.000 
7.603 

64.810 
.429 
.037 
.039 
.069 

1. 307 
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WEST VI!t6-INIA. 

The Kanawha valley, which was at one time the largest salt-pro
ducing locality in the United States, has been somewhat overcome 
latterly in its struggle with the salt developments of Michigan, where 
there are stronger brines, cheaper fuel (sawdust), and easier access to 
the great consuming markets of the West. The salt wells of West Vir
ginia, however, are still available, and if natural gas be developed as 
largely as the sanguine promoters hope, this cheap fuel may largely re
instate the salt manufacture, and even without gas there is mention of 
reviving some of the furnaces; using for cheap fuel slack coal and 
screenings. 

The following table gives the production of salt in West Virginia 
from 1882 to 1887 : 

Estimated production of salt in West Virginia front 1882 to 1887. 

Years. Barrels. Value. 

1882...... .......................... . ............... .............. 400, 000 
1883- ..... -............... -•...•• -- ................ -.. - .......... - 320, 000 

ilL~::::::::~:::::::::::~~:::::~:::~:~:::::::::::~::~~:: ::~H !~: PJ 
LOUISIANA. 

$300,000 
211,200 
195, 300 
145,070 
162, 500 
135,000 

During the past few years there has been a steady increase in the 
production of salt at the Petite Anse rock salt mine, the output of which 
during the year 1887 amounted to 47,753 short tons (341,093 barrels), at 
a spot value of $118,735. 

From a report made by Dr. H. Carrington Bolton regarding the 
above mine the following statements are obtained: 

The mine is now worked by a system of chambers and cross-headings. 
The method of operating is to run galleries about 6 to 8 feet high, and 
then to work upward to a height of 40 feet, leaving between the gal
leries large pillars to support the roof. The blasting is done by dyna
mite, of which eighty to one hundred boxes (of 100 pounds) are used 
every mouth. About one hundred men are employed by the company, 
fifty of whom work below the surface. Ventilation is necessitated by 
the great quantity of dynamite exploded daily, and air is supplied by a 
fan 8 feet in diameter and 4 feet wide, driven at about 250 revolutions 
per minute. This, it is estimated, supplies about 600,000 cubic feet of air 
per hour. The salt brought to the surface is crushed between corru
gated rollers driven at high speed; one set breaks it into lumps from 2 
to 3 inches in diameter, and another into one-half inch lumps and finer .. 
It is then ground into various grades by six buhrstone mills, each capa
ble of grinding 50 tons in ten hours. The salt is sorted by jigs, revolv-
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ing reels, anll blowers, the fine dust being blown out by a horizontal 
current of air striking against a column of falling salt. The salt is sent 
into market in eight grades: 1. Rock salt in lumps from 100 to 300 
pounds, used by farmers for cattle. 2. Crushed salt that passes over 
one-half inch screens and through three-fourth inch screens. 3. "Fish 
salt," including all which passes through a one-half inch screen. 
4. Coarse ground. 5. Medium ground. 6. Fine ground. 7. For sack 
and barrel salt the coarser particles of grade 6 are screened out with a 
wire screen of 10 meshes to the inch, and the fine dust is blown out. 
8. The fine dust thus blown out divides itself by gravity into an impal
pable part (which is thrown away, being a small percentage) and a 
coarser part which forms table salt. The salt is shipped to market in 
sacks and barrels. 

The amount of salt in sight is very great, and the possible extent of 
the deposit is enormous. Borings show that about 142 acres of ground 
are underlaid with salt, the extreme depth of which has not been ascer
tained, though borings have been sunk 19() feet. E\Terywhere the 
character of the salt is the same. At present the owners of the prop
erty have leased the mining privilege to the American Salt Company. 

In the following table the production and price per grade of salt 
during 1887 is shown: 

Production and price per grade of Petite Anse, Louisiana, salt during the year 1887. 

Grades. Production. Spot 
value. 

Total 
value. 

1-------------------------------l---------l----------

~;~E~d.·.·.:: ::·.:::::·.·_:: :::·.:: ::::::::::::::::::::::: 
Fish .................... . .......... .. .............. . 
Coarse .................................... . ........ . 
Fine ....................... · ............. . ....... . .. . 
Table .............................................. . 

Short tons. 
2,393 

12,824 
2,361 

20, 522 
9, 540 

116 

$5.00 
2.40 
2.40 
2. 25 
2. 50 
2. 75 

$11,965 
30,777 

5,666 
46,175 
23,850 

302 

Total. .................... . ................... . 47,750 . . . . . .. . 118, 735 

From 1882 to 1887 the production of_ the Petite Anse mine was as 
follows: 

P1·oduction of the Petite Anse mine from 1882 to 1887. 

Grades. 1882. 
1883. ""· I 1885. 1886. 1887. 

------ ------ ----- ----- ------
Short tons. Short tons. Short tons. Short tons. Short tons. Short tons. 

Lump ....... 20 405 1, 485 3,267 3,268 2,393 
Crushed ..... 5,995 10, 595 7, 550 11,038 12,789 12,824 
Fish ......... .................. · · · · · 22: 4so · · · · · · i5; 75o · ........ . .... .. . ................... . . 2,361 
Coarse ...... . 16,595 20,585 18,873 20,522 
Fine ......... . ... .'·.~~- 1 --'· ·;~ 1---6

• ~gg 
6,»58 6, 967 9, 540 

Table ........ 50 60 110 
---------TotaL. 25,550 37,130 31,355 41, 898 41,957 47,750 
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UTAH. 

About 45,500 tons (325,000 barrels) of salt, valued at $102,375, were 
produced in Utah during the year 1887, showing an increase of 8,500 
tons over the preceding year. 

Of the above amount 40,000 tons were obtained from the waters of 
Salt Lake; the remainder was from the southern portion of the Terri
tory. The amount of table salt made is estimated at 12,000 tons. 

In Juab county, near Nephi, the quarries continued to supply the 
stock ranges, and at Salina, Sevier county, it is quarried principally 
tor table salt. 

The following is a list of the manufacturing companies in the neigh
borhood of Salt Lake, and the amount of salt made by each: 

Production of salt neat· Salt Lake City, by companies in 1887. 

Manufacturing compa~y. Short 
tons. 

Hot Springs Salt Company................................................... 3, 000 
Syracuse Salt Company •• • • . • . . • . • • . . . . . . . . . . . • . . . . . • . . . . . • • • . . . . . . . . . . • . . . . . 12, 000 

if~:~!:~~~~:::::::::::::::::::::::::::::::::::::::::::::::::::::::::.~~ 
KANSAS. 

During 1887 the prospector's drill, in seeking coal and gas in Kansas, 
found rock salt in beds, said to be from 10 to 100 feet thick, in Ells
worth, Rice, Reno, Kingman, and Harper counties. The average depth 
at which salt was struck is 715 feet. Prof. Robert Hay states that the 
distribution is very extensive; and while no production of importance 
has been recorded, it is hoped that a considerable industry will be de
veloped during 1888. 

PACIFIC COAST STATES. 

The following information regarding the salt industry of the Pacific 
Coast States is furnished by Mr. Charles G. Yale: 

"Of about 28,000 tons of salt manufactured in California during 1887, 
25,000 tons were produced from the artificial salines on the bay of San 
Francisco, and nearly all of the remainder from the deposit owned by 
the New Liverpool Company, and situated near Dos Palmos, in San 
Diego county. The salt of this company is disposed of in southern 
California and western Arizona~ none of it reachin.g the San Francisco 
market. The output of the salines on San Francisco bay might and 
would have been much larger had not the several companies owning 
these properties co-operated to restrict and regulate the production, a 
policy thought necessary by the small profits formerly realized from 
.these works. 
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"The average price of California salt does not exceed $7 per ton, 
much of it being crude and impure and adapted only for the common 
uses. Owing to some concerted action on tbe part of the manufacturers, 
the salt industry of California is in a better condition at present than 
it llas been for several years." 

IMPORTS AND EXPORTS. 

Salt impm·ted and entered for consttmption in the United States, 1867 to 1887, inclusive. 

mol:> I !~ I Cake. In ~h~~· ~:~k~:~:~d In bulk. F~f ~~~ir&uJ~~~e Total 

~-9~ -1-------,----- value. 

~1 Quantity. Value. Quantity. I Value. ~antity. /Value . Quanti~ Value. ----

Pounds. Pounds. Pounds. I Pounds. 
1867.. . • • • • . • • ... . 254, 470, 862 $696, 570 229, 304, 3231$336, 302 .•......••........ . $1,032, 872 
1868 .................... 308,446,080 !)]!'! 546 219, !l75, 096 365,458 .................. . 1,281, 004 
1869 ............. $1,752 297,382, 750 895,272 256,765, 240 351, 168 ... .. . .... .. ... .. .. 1, 248, 192 
1870 ...••. ·••••·. 9, 698 288,479,287 797, 194 349,776,433 507,874 68,597,023$87,048 1, 401,814 
1871.. .. • .. • .. • .. 2, 436 283, 993, 799 800, 454 274, 730, 573 355, 318 64, 671, 139 66, 008 1, 224, 216 
1872.. . .. •• •• .. .. .... • • . 258,232, 1<07 788, 893 257,637, 230 312, 569 57, 830, 929 60, 155 1,161, 617 
1873.. .. • .. • .. .. . .. .. .. . 239, 494,117 1, 254, 8Hl 388, 012, 132 525,585 86, 756, 628 86, 193 1, 866,596 
1874.. ........... .... . 358,375,496 1, 452,161 427,294,209 M9, 838 105,613,913126,896 2, 228,895 
1875.. .... .. .. .. . 1, 867 318,673,0911, 200,541 401,270, 315 549, 111 110,249,4401119,607 1, 871, 126 
1876.. . .. ... .. .. . 331, :?66, 140 1, 153,480 379,478,218 462, 106 118,760,638126,276 1, 741,862 
1877 .................... 359,005, 742 1, 059, 941 444,044,370 532,831 132,433,972.140,787 1, 733,559 
1878.. . . • ... .. .. . .. •• . . • 352,109, 963 1, 062, 995 414,813, 516 483,909 100, 794, 611 96, 898 1, 643, 802 
1879.. . .. .... .. •. 2, 480 375,286,4721, 150, 018 434,760, ]32 532,706 94, 060,114 95,841 1, 781,045 
1880. . .......... 21,667 400,970,5311,180, 082 449,743,872 548,425 109,024,446 119,667 1, 869,841 
1881 . . 1, 397, 579 8, 187 412, 442, 291 1, 242, 543 529, 361, 042 658, 068 133, 395, 065 144, 347 2, 053, 145 
1882.. 8, 954, 834 55,622 329, 969, 300 l, 086, 932 399, 100, 228 474, 200 134, 777, 569147, 058 1, 763,812 
18~3.. 7, 863, 756 43, 363 312, 911, 360 1, 035, 946 412, 938, 686 451, 001 142, 065, 5571154, 671 1, 684, 981 
1884. . 8, 416, 147 40, 646 340, 759, 010 1, 093, 628 441, 613, 517 43:;!, 827 126, 605, 276 122, 463 1, 690, 564 
1885 . . 11, 614, 534 52, 334 351, 276, 969 1, 030, 029 412, 322, 341 386, 8581140, 067, 018 121, 42911, 590, 650 
1886.. 7, 935, 237 32, 722 322,227,674 982,350 399, 563, 989 384,147 129, 641, 7921126, 899 1, 526, 118 
1887 .. 15, 366, 588 43, 766 327, 379, 530 999, 505 355, 012, 544 356, 442 104, 642, 806 99, 438 1, 499, 151 

Customs districts and ports into 10hich salt was impm·ted during the fiscal year ending 
June 30, 1887. 

Districts. 

Aroostook, Maine ......................................... . 

~:~~:~~a~:~~:~~~-:::::::::::::::::::::::::::::::::::::: 
Barnstable, Massachusetts ............................... . 
Belfast, Maine ... ............. · ........................... .. 
Boston and Charlestown, Massachusetts ..•.•••..•.••.•..• ·1 
Brazos de Santiago, Texas ............................... .. 
Champlain, New York ................................... .. 
Ubarleston, South Carolina ....•.....•...••••...... •...•••. 
Chicago, lllinois ........................................... . 
Cincinnati, Ohio .......................................... . 

~~rr~~t~r~~~a:~::::: ::::::::::::::::::::::::::::::::::::: 
Duluth, Minnesota .......................... : ........... .. 
Galveston, Texas...... .. ............................... .. 
Gloucester, Massachusetts ............................... . 
Huron, Michigan ........................................ .. 
Indianapolis, Indiana ..................................... . 
Kansas Uity, Missouri ................................... .. 
Key West, .Florida ....................................... .. 
Mil waukee, Wisconsin ................................... .. 
Mobile, Alabama ........................................ .. 
New Haven, Uonnecticut ................................ .. 
New Orleans, Louisiana . ................................. . 
New York, New York .. . . .............................. .. 
Norfolk and Portsmouth, Virginia ....................... .. 

Quantity. 

Pounds. 
664,400 

54,565,248 
2, 971,696 

7,100 
544,469 

102, 495, 054 
18,467 
96,040 

8, 575,210 
34,144,758 

224,000 
515,200 
369,600 
806,400 

27,548,726 
51,681,800 
3, 353,728 
3, 167, 975 
2, 744,052 

208,679 
358,400 

7, 387,744 
1, 914,624 

26,320, 501 
237, 558, 071 
26,976,788 

Value. 

$1,490 
97,278 
3, 361 

11 
508 

137,036 
66 

889 
8, 596 

85,025 
608 

1, 399 
2,609 
5, 378 

42,247 
50,974 
20,140 
8, 599 
5, 709 

264 
2,531 
9,480 
2, 709 

60,022 
493,174 
52,598 
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CuBton~ districts and ports into which salt was imported, etc.-Continued. 

District. 

· §:?o:i:t~!~~~;~~a~:~::::: ::::::::::: ::::~:: ::::::::::: ~ 
Passamaquoddy, Maine ................................... . 
Pensacola, Florida ........................................ . 
Philadelphia, Pennsylvania .............................. .. 
Portland and Falmouth, Maine ............................ · 
Providence, Rhode Island ................................. . 
Richmond, Virginia ...................................... . 
Saint Louis, Missouri ..................................... . 
San Francisco, California ................................ . 

~~;:~~~~~~bl~~~ :::::: :::~: ::::::::::::::::::::::::::::: 
Vermont, Vermont ....................................... . 
Willamette, Oregon . .............. . ....................... . 
Wilmington, North Carolina .............................. . 
Wiscasset, Maine .... 0... • ............... 0 ............... . 
Yorktown, Virp;inia .. . . .......... 0 ...... 0 .... 0 .. 0 ......... . 

All other customs districts ............................... . 

Quantity. 

Pounds. 
168,000 
104,536 
434, 741 

4, 360,017 
4, 150,720 

74,202,366 
18, tl53, 458 

9, 641,073 
2, 621,835 
1, 075,200 

13,394, 297 
17,214,097 

1, 800 
326,414 

10,847,656 
11,649,530 
1, 792,206 

10,346,809 
3, 932, 877 

Total ......... 0 ..................................... 0 780, 336, 362 

Value. 

$432 
1, 122 
1, 473 
6,172 
4,141 

132,253 
25,487 

9, 940 
6, 306 
2, 920 

47,391 
17,117 

9 
1, 809 

36,980 
15,517 

1, 836 
30,363 
4, 062 

1, 438,031 

Impo1·ts of salt by countries du1·ing the .fiscal year ending June 30, 1887. 

Countries. Quantity. Value. 

1--------------------------------------------ll-------------------

~~~~~e~.: :::::::::::::::::::::::::::::::::::::::::::::::::: 
~~~la~?o :::::::::::::::::::::::::::::::::::::::::::: :::::: 
Ireland .................................................. .. 
Gibraltar ................ •o•ooo•o··- 0 ..................... . 

Nova Scotia, New Brunswick, and Prince Edward Island .. 
Quebec, Ontario, Manitoba, and the Northwest Territory .. 
British West Indies ..•............... o ••••••••••••••••••••• 

~~1;.·~~~-~ :::::::::::::::: :::::: :::::::::::: :::::::: :::::: 
·Mexico ................................................... . 
Dutch West Indies ....................................... . 
Portugal ................................................. . 
Azores, Madeira, and Cape Verde Islands .......•••....... 
Spain ..................................................... . 
Cuba ..................................................... . 
Porto Rico ................................................ . 
Venezuela ................................................ . 

Pounds. 
21,740 

40,702, 765 
155,470 

457, 701,055 
1, 000 

1, 478,400 
4, 242,280 

10,535,292 
66, 856, 721 

100 
128, 172, 107 

575,858 
18,672,470 
30,698,339 

89, 960 
18,577, 781 

1, 615 
1, 358, 609 

494,800 

Total .. .. .. . .. .. • • .... • .. • • .. . .. . .. .. . .. . • • • • .. .. . . . . 7BO, 336, 362 

$154 
43,116 

918 
1, 082,448 

38 
1,174 
7, 305 

36,680 
84,586 

1 
115, 288 

], 692 
19, 755 
24,026 

92 
18,626 

9 
1, 628 

495 

1,438, 031 
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Salt, of do-mestic p1·oduction, expdrted fro1n the United States. 

Fiscal years ending 
September 30 un- Quantity. Value. Fiscal years end- Quantity. Value. til1842, and June ingJune 30. 
30 since. 

Bushels. Bushels 
1790 ....••....••••.. 31,935 $8,236 1858 .•.•.•.••.•.••. 533, 100 $162,650 
1791. .....•..•...••. 4, 208 1, 052 1859 .•.•••••••• 717,257 212, 710 
1830 . •••••.••..•.... 47,488 22,978 1860 .••.••.••••••.. 475,445 129,717 
1831. .....•.••..•••. 45,847 26,848 1861. .••.. ••·••·· .. 537,401 144,046 
1832 .....•.....••••• 45,072 27,914 1862 ..••••.•••••... 397,506 228,109 
1833 .•..••.•.•.•.••. 25, Ofi9 18, 211 1863 .••••• •·••••· .. 584.901 277, 838 
1834 .••..••••..•.•.. 89,064 54,007 1864 .•...••..••.... 635:519 296,088 
1835 .....•..•.••.... 126, 230 46,483 1865 .••..•••••.•••. 589,537 358, 109 
1836 ......•......••. 49,917 31,943 1866 .•••••.••••••.• 670,644 300,980 
1837 .•••.•••••.•.••• 99, 133 58,472 1867 •...••••••..•.. 605,825 304,030 
1838 .....•••••.••••. 114,155 67,707 1868 . ....••••••..•. 624,970 289,936 
1839 .•..••.•••••..•. 264,337 64,272 I 1869 .•...••..••..•• 442,947 190,076 
1840 .•••••...•••.••. 92,145 42,246 1870 .....••..••..•. 298,142 119,582 
1841. .••••.•...••••• 215,084 62, 765 I 1871. .••••.•••••.•. 120, 156 47,115 
1842 . .•....•...••.•. 1)0, 400 39,064 I 1872 ..•.•....••.••• 42,603 19,978 
1843 (nine months) . 40,678 10,262 1873 .•••••.•••..••. 73,323 43,777 
1844 ..•...•......... 157,529 47,755 I 1874 .•••.•••••..••. 31,657 14,701 
1845 .......•.....••. 131, 500 45, 151 I 1875 ..•.•.•••.••.•. 47, 09-i 16,273 
1846 ......•......... 117, 627 30, 520 1876 ..••.•...•..••. 51, 014 18,378 
1847 ..•....•••...•.. 202, 244 42,333 1877 ..•..••..••.••. 65,771 20,133 
1848 ......•...•.•••. 219,145 73,274 1878 ....•..•••••..• 72,427 24,968 
1849 ..............•. 312,063 82, 9i2 1879 .••.•. •••••• ... 43,710 13, 612 
1850 ........••..•... 319, 175 75,103 1880 . •••••.••...••. 22, 179 6, 613 
1851. .........•..... 344,061 61,424 1881. •..••. ••··· .•. 45,455 14,752 
1852 . .•....•...•.••. 1, 467, 676 89, 316 1882 . ••..••.•.••••. 42, 085 1R, 265 
1853 .•••.•..•..•..•. 515, 857 119,729 1883 ..•...•...••.•. 54,147 17,321 
1854 ......•......... 548, 185 159, 026 1884 .•••••..•...••. 70,014 26,007 
1855 ..•....•........ 536, 073 156, ti79 1885 ...•••.••.•.••. (a)4, 101, 587 ::!6,488 
1856 .........•••... . 698,458 311,495 1886 .....••...••... 4, 762,657 29,827 
1857 ...•••.•..•..•.. 576, 151 190, 699 1887 ...•.• ......... 4, 224,685 25,270 

a Pounds from 1885. 

The following table shows the amount and value of the salt exported 
from the United States during the year 1887; also the countries to which 
the product was shippell: 

Expm·ts of salt, by countries. 

Countr ies to which exported. 

Brazil ....... . .......•... ....••.•••••..••••.•••••••••••.••.•••••. 
Central American States: 

Costa Rica ..•••....•...•.••....•..••..•••••...•••.•••.•.•.••. 
Guatemala ...•••..•...•.•••...•••••.•.•••.•••••...•••.••..••. 
Honduras ...•••.....•.•...••..•••..•••..••.••••••...•••.••.•. 

Chi~1~_a_1~~~~~-: ::::::::::::::::::::::::::::::::::::::::::::: ~: ::: 
Danish West Indies ..•...••. . ..••..•••••.••..••• ~---············ 
France . . ..............•..............••.•••.•.••..•••.•••••.••••. 
French West Indies ......•.•....••.•.....•.......•••.•••••.••••• 
French Guiana . ............•.•••.•••.•............••••.•••••.••. 
:French possessions, all other ..•...• . .••..•......•..••..••....•.• 
England .......................•.....•.•...........•••.•••.••••. 
Nova Scotia, New Brunswick, and Prince Edward Island ...••• . 
Quebec, Ontario, Manitoba, and Northwest Territory ..•...•...•. 
British Columbia . ............................................. . 
Newfoundland and L abrador ......••......•.••..•.•.•.••••••••••• 
British W est Indies . ..........•..........• . ........•..••••••••••• 
British Honduras . ..• • •.....•..••.••..••...•.•..•••••••••••..•••. 
Hawaiian Islands ..••••.••..•• . ••.•.•..•...•.••..••.•.••..••...•. 
Hayti .........•..•...........••••..•.••.•.......•••.•.•••.••..••. 
Japan ...........•.......•..••••••..•..•••••...•.•. . •...•••••••••• 
Liberia .......................................................... . 
Mexico . . ... . .................................................... . 
Dutch West Indies ...•••..•.••.•.•••....••••••.•••••.•.•.••.•••• 

~~:~~i~: ·x~i~-ti~. ~::::::: ~: .·::::::::::::::::::::::::::::::::::::::: 
g~b~~~~~~~-:: :::::::::::::::::::::::::::::::::::::::::::::::::: 
United States of Colombia ..•••••..•..•...•••.•..••....•••••• .••. 
Venezuela ....................••..••.....••••....••..••••.••.•••. 
All other islands ancl ports ..•••••..•........•••••.•...••.•••...•. 

Total ................•..............•.•..•......•..•.••.••. 

919-i l\1IN--40 

Quantity. 

Pounds. 
280 

31,455 
8, 270 

40,038 
80,724 
7,150 

400 
285 
700 

3, 698 
139,790 

200 
6, 000 

178, 730 
388,942 
25, 620 

108, 561 
5, 660 

850, 360 
5, 060 

52,000 
834 

108, 179 
100 
280 

1, 232,400 
34,606 

162, 991 
732,972 

400 
18, 000 

-----
4, 224,685 

Value. 

$5 

441 
36 

487 
1, 036 

21 
6 
6 

12 
34 

453 
5 

30 
953 

1, 274 
283 

1, 231 
102 

2, 392 
85 

221 
9 

1, 651 
2 
3 

3, 391 
496 

1, 546 
8, 980 

7 
72 

---
25,270 



BROMINE. 

Production.-Nearly all the bromine manufacturers ceased operation 
temporarily in May, 1887, on account of the accumulation of stock 
and dullness of trade. The total production was only 199,087 pounds,. 
with a total value, where produced, of $61,717. The average price was: 
held at 31 cents per pound. The production by States is given in the 
foilowing table : 

Pt·oduction of brom·ine in the United States from 1883. 

I 
Sources. 1883. I' 1884. I 1885. 11886, 1887. 

PounM. Pound'. I PuuwU. Pound•. Pound•. 
Pomoroy, Ohio .............. -..... 171, 116 1.,, 881 110, OliO 1111, 866 59, 312 
Tuscarawas valley, Ohio . . . . . • . . . . 23, 334 21, 710 15, 000 15, 000 45, 35u 
West Virginia . . . . . . . . . . . . . . . . . . . . 106, 650 99, 509 85, 000 126, 391 16, 425 

Pormayl~ania "" " " " " " " " " r " " " " "-" . " "I 60, 000 49, 5<9 I 78, 000 
Michigan .......•.•................ =~::..:.:.:..:_::::.:.::..:.:.:._:~~~ ~~~=-:::..:.:.:. 

Total........................ 301, 100 281, 100 310, 000 \ 428, 334 199, 087 

Mr. 0. W. Bodey, the pioneer producer of bromine at Canal Dover, 
Ohio, states that the industry began in 1846, when Dr. David Alter, at 
Freeport, Pennsylvania, first made bromine, using earthen retorts. He 
continued this until1~50, when he· attempted the use of stills cut out of 
sandstone blocks. These were used until he abandoned the manufact· 
ure in 1S55 or 1856. From this time till 1866 no bromine was made in 
the United States. It was then taken up again by 1\fr. 0. W. Bodey, 
who was sent out by Messrs. Rosengarten & Sons, of Philadelphia, 
to investigate the subject, and who began the manufacture again, using 
some of Dr. Alter's apparatus. The Freeport works were abandoned in 
March, 1871, and the Tarentum works in 187 4. No bromine has been 
made there since. Mr. Bodey has compiled the following interesting 
table of the production of bromine at Freeport, Tarentum, and Canal 
Dov·er. The figures for earlier years are the entire product of the coun
try. The product,ion of salt at the bromine works is given for late years; 
it shows that 222,669 pounds of bromine were produced from the mother 
liquor of 259,350 barrels of salt, or nearly one pound to the barrel: 

626 
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Total production of bromine at Freeport and Tarent1tm, Pennsylt,ania, and at Canal Dover, 
Ohio. 

Years. F t T r t J Canal Canal 
reepor. a en urn. I Dover. Dover.(a) 

Pounds. Pounds. Pounds. 
1866............ . . . • • • • • • • • • . •• • • • . • • • . • . . . . 1, 484 44 . . .. . . . . . . . ...... .. 
1867............ . . . . . • . •• . . . • • • . • . . • • • . . . . . . 3, 843 6, 990 . . .. . • • • . ........ . 
1868............ ... . . . . • • • . . • . . • . . • . • • .• •• • . 3, 985 8, 757 .................. . 
1869 ... • . • . •• . • . .. • • . . . • • . . • . .. • .. . • .. . • • • . . 3, 321 8, 335 . . .. .. . . . . . ...... .. 
1870...... .••... .••..• .......... .•..•. .•..•. 2, 295 10,790 .................. . 
1871...... .•.••• .•••.• .••..••• .... .... .... .. 249 11,893 615 
1872...... .................................. .......... 7, 4!l0 1, 363 
1873........................................ .......... 10,344 2, 922 
1874........................................ .......... 9, 052 6, 253 
1875.............................. ......... .......... ............ 1,059 
1876 ........... ............................ .... ...... ....... ..... 9, 664 
1877...... .................................. .......... ............ 17,484 
1878...... .................................. .......... ............ 17,968 
1879...... ............... .................. .......... ........ .... 17,626 
1880 ................................................ ·.. ............ 16,864 
1881...... .................................. .......... ............ 19,508 
1882...... .... .. . .• .. • .. . .. . • .. . .. . • .. .... .. . . . . ... . .. . .. .. • .. .. .. 23, 604 
1883...... .... .. ... .. . .. .. . . .. . .. . . . .. .... .. . . .. .... .. . . . . . . .. . . .. 25, 18! 
1884........................................ .......... ............ 21,404 
1885........................................ .......... ............ 20,936 
1886.................................. .. . . . . . .. . .. .. . . . ......... -. 20, 683 
1887 ............... - .................... ·:.. . . . . . . . . . . . . . . . . . . . . . . 21,437 

... 2o,'a64 
22,124 
21, 937 
20,461 
22,693 
26,835 
27,092 
25, 613 
2!, 357 
23, 191 
24,683 

Total ........................ _........ 15, 177 73, 685 244, 574 259, 350 

a Barrels of salt (280 pounds each). 

Imports.-The imports of bromine in the fiscal year 1886 amounted to 
22,099 pounds, valued at $6,288, and for the calendar year 1887 to 66,307 
pounds, valued at $16,216. These are the only imports of bromine in 
recent years. 

Use.-In addition to the use of bromine for the manufacture of po
tassium and sodium bromides, attention has been given lately to its value 
as a disinfectant. Mr. James 0. Bayles, president of the New York 
Board of Health, states that a solution of 1 pound of bromine in 250 
gallons of water was found strong enough for all practical purposes . 
.Care must, of course be taken in making the solution to avoid the escape 
Df the very irritating and poisonous fumes and this was effected by im
mersing the bottle in water before removing the stopper. It is applied 
with an ordinary sprinkling pot from a wagon having· a street sprink
ling attachment, and works admirably for the purpose of destroying 
odors from gas-saturated soil. 



POTASSIUM SALTS. 

BY WILLIAM C. DAY. 

Occurrence and sources.-Potassium is found in nature widely distrib
uted in various combinations. It occurs as a constituent of many sili
cates, forming from 1.7 to 3.1 per cent. of the granite composing the 
earth's crust. Among the silicates which contain potash as an essen
tial constituent may be mentioned potash feldspar or orthoclase, leu
cite, and analcime. Pure chloride of potassium, sylvine, KOl, is found 
in considerable deposits, together with carnallite, K0l+Mg012+6H20, 
in the mines of Stassfurt, Germany. This salt and others occur in the 
water of the ocean and in lakes, such as the Dead Sea, as well as in 
many mineral waters and in ordinary spring water. All fertile soils 
contain potassium compounds. These are taken up by plants; potash 
is also the essential alkali contained in the animal body. The potash 
which sheep draw from the land is excreted in large quantity from the 
skin in the sweat. No less than one-third of the weight of raw merino 
wool consists of this material. 

Manujacture.-Formerly nearly all the potash used in the arts and 
manufactures was obtained from the ashes of land plants; . but of late 
years the increasing demand for potash (for the preparation of various 
compounds in which it has not yet been found possible to replace that 
alkali by soda, namely, the chlorates, prussiates, chromates, etc., and 
more especially of saltpeter for the manufacture of gunpowder) has led 
to the invention of several processes by which potassium salts may be 
obtained either directly from mineral sources or from the waste prod
ucts of manufacturing operations. 

In the United States, Canada, Russia, Sweden, Germany~ and some 
parts of Tuscany and France, where large forests occur, potash is ob
tained from the ashes of trees and of land plants in general. The process 
of extraction consists briefly in incineration, the resulting ashes consist. 
ing chiefly of carbonates, chlorides, sulphates, phosphates, and silicates 
of potassium, sodium, calcium, magnesium, and iron; carbonates gen
erally constitute by far the larger proportion of the ash, which is treated 
with water to dissolve out the soluble constituents. The lye thus formed 
yields on twaporation what is known as crude potash, consisting mainly 
of potassium carbonate with considerable potassium sulphate and usu
ally 12 per cent. of water. In Germany the sulphate of potassium is 
sometimes separated by allowing it to crystallize out of the liquor before 
boiling down. The cruc.le potash is next calcined, thus getting rid of 

628 
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organic matter and water, giving what is known as pearl ash. The in
cineration of plants has the advantage over other methods of obtaining 
potassium salts that it yields potassium carbonate which by mere neu
tralization with the proper acid is converted into other salts used in 
manufactures1 whereas other sources yield the potassium for the most 
part in the form of chloride or sulphate, the transformation of which 
into other desirable compounds is by no means so direct as with the car
bonate, although in the case of the preparation of potassium nitrate for 
gunpowder the chloride is at once available. 

On account of the diminution of forest trees efforts to obtain potash 
from other sources have been made, and one of the results has been the 
manufacture of potash as a by-product from the beet-root sugar indus
tries. The uncrystallizable sugar in the molasses from beets is con
verted into alcohol, and potassium salts are extracted from the residue. 
This plan, which is carried out on the large scale in Fr<1nce and Ger
many, consists in inducing fermentation in the molasses, separating by 
distillation the alcohol tlms formed, evaporating to dryness the residual 
liquors, calcining the solid mass, and treating the salts 'as deseribed for 
ordinary potashes. The aggregate quantity of potassium salts pro
duced from the beet-root sugar manufacture in Europe is quite large and 
is yearly increasing. 

The ashes of marine plants known as ''kelp" in Great Britain, and 
"varec" in France, are now produced solel,y for their contents of iodine 
and potassium salts. The potassium salts extracted are chiefly the 
chloride and sulphate which, with chloride of sodium, are the principal 
constituents of kelp. 

Potassium occurs in sea water as chloride and sulphate to the aver
age amount of 0.257 parts in 1000 of sea water. The extraction of 
these salts from sea water has been carried on for about fifteen years 
in the southern part of France by a process largely dependent for suc
cess upon the natural advantages of the climate, which are: a powerful 
summer's sun and a sufficient difff~rence in temperature between day 
and night. The sea water is first left to evaporate during the summer 
in shallow ponds; a considerable quantity of common salt is thereby 
obtained, mixed toward the last with magnesium sulphate. The mother 
liquor is also evapor£l.ted in shallow ponds, and yields during the day 
common salt and at night a mixture of sulphate of magnesium and a 
double sulphate of potassium and magnesium. The mother liquor from 
these is evaporated in other ponds, and a crop of crystals is obtained 
consisting of a double chloride of potassium and magnesium, which, 
when dissolved in water heated by steam, yields chloride of potassium 
on cooling. The mixed magnesium and potassium-magnesium sulphates 
are re-dissolved and evaporated, giving rise to the double salt K 2S04, 

MgS04 +6H20, which is used for the manufacture of alum and for the 
production of carbonate of potassium by the Leblanc process. The 
mother liquor containing only the epsom salts is worked up in winter. 
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The following account of the \ast salt beds at Stassfurt by Prof. 
C. Napier Hake is reprinted from the journal of the English Society of 
Chemical Industry : 

Stassfurt is a small town of some 12,000 inhabitants, about 25 miles 
southwest of the city anJ. fortress of 1\iagdeburg, in Prussia. It lies in 
a plain, and the river Bode, which takes its rise in the Hartz mountains, 
flows through it. The history of the salt industry in Stassfurt is a very 
old one, and dates back as far ·as the year 806. Previous to the year 
1839 the salt was produced from brine pumped from wells sunk about 
200 feet into rock. The brine in the course of time became so weak, as 
regards the common salt it contained, that it was impossible to carry 
on the manufacture from this source without loss. In 1839 the Prussian 
Government, which owned these .saline springs, commenced boring with 
the object of discovering the whereabouts of the bed of rock salt from 
which the brine had been obtained, and in the year 1843-seven years 
after the commencement of the borings-the top of the rock salt was 
reached at a depth of 770 feet. The boring was continued 1,080 feet 
into the rock salt without reaching the bottom of the layer. A.t this 
total depth of 1,850 feet the boring was suspended. On analyzing the 
brine obtained from the bore hole it was found to consist, in 100 parts 
by weight, of: 

Analy3is of brine first obtained at Stassfurt, Germany. 

Per cent. 

Sulphate of calcium............ . . . . . • . •• . . . . . . . . . . . . . . . . . . • . . . . • . . . . . . . . . . . 4. 01 
Chloride of potal!sium ...... .••••. ..•••. .....• .....••••• .••••• ..•... .•••... 2. 24 
Chloride of magnesium.................................................... 19. 43 
Chloride of sodium . . . . . . . . . . . . . . . . . . . . . • • • . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 5. 61 

A. result not only unexpected but disappointing, since the presence 
of chloride of magnesium in such quantities dispelled, for the time, all 
hopes of striking on the pure rock salt. The Government, however, 
guided by the opinions expressed by Dr. Karsten and Professor Mar
chand, namely-, that the presence of chloride of magnesium in such quan
tities was probably due to a deposit lying above the rock salt, deter
mined to investigate the matter further, and in the year 1852 the first 
shaft was commenced, which, after five years, had penetrated, at a depth 
of 1,000 feet, into a bed of rock salt, passing on its way, at a depth of 
770 feet, a bed of potassium and magnesium salts 80 feet thick. The 
lowest deposit of all consists of roek salt. The bore hole was driven 850 
feet into it without reaching the bottom of the layer. Its depth is 
therefore unknown. The deposit lying immediately on the bed of rock 
salt consists chiefly of sulphate of magnesium as the mineral kieserite. 
Still further towards the surface the deposit consists of the double 
chloride of potassium and magnesium, known as the mineral carnallite, 
mixed with sulphate of magnesium and rock salt. The deposit on the 
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rise of the strata consists of the double sulphate of potassium and mag
nesium combined with one equh·alent of chloride of magnesium, and • 
intermingled with common salt to the extent of 40 per cent. This double 
sulphate is known as the mineral kainite, and is a secondary formation, 
resulting from the action of a limited quantity of water on a mixture of 
sulphate of magnesium and the double chloride of potassium and mag
nesium, as contained in the uppermost deposit previously spoken of. 

The upper bed of the rock salt, resting on a thick bank of anhydrite, 
is also a later formation. Almost imperceptible Ia~·ers of polyhallite 
are pres('nt in this deposit and at greater intervals than in the lower 
and older deposit. It has therefore probably originated from the action 
of water on the older deposit. This upper bed of rock salt varies in 
thickness from 125 to 300 feet, and its extent is comparatively limited. 
It is worked in preference to the older deposit, where both exist in the 
same mine, it being of much purer quality, averaging about 98 per cent., 
in the mines of the New Stassfurt 1\-Iining Company and in the Royal 
Prussian mines. 

Sixteen different minerals have already been discovered in the Stass
furt deposits. They may be divided into primary and secondary forma
tions. Those of primary formation are rock salt, anhydrite, polyhallite 
(K2S04, MgS04• 2CaS04, 2H20), kieserite (l\IgS04, H 20), carnallite (KCI, 
:MgOiz, 6H20), boracite (21\'Ig3Bs015, Mg012), and douglasite (2KC1, 
Fe012, 2H20). Those of secondary formation, resulting from the de
composition of the primary minerals, are nine in number, namely, 
kainite (K2S04, MgS04, Mg012, 6H20), sylvine (KCl), tachydrite (Ca012, 

2Mg012, 12H20), bischofite (Mg012, 6H20), krugite (KzS04, MgS04, 

40aS04, 2H20), reichardtite (l\1gS04, 7H20), glauberite (CaS04, Na2S04), 
schonite (K2S04, MgS04, 6H20), and astrakanite (MgS04, 4H20). Only 
four of these minerals have any commercial value, namely, carnallite, 
kainite, kieserite, and rock salt. The yield of boracite, which is found 
in nests in the carnallite region of the mine, is too insignificant to be 
classed among those just mentioned. 

The mine may be divided chemically into four regions, (1) the rock 
salt, (2) the kieserite, (3) the carnallite, (4) the kainite region. The 
rock-salt region has almost the same composition throughout. Its 
character is crystalline, though in this region well-defined crystals are 
never met with. In other parts of the mine, especially in the carnallite 
region, it is found crystallized in three distinct forms-the cube, the 
tetrahedron, and the octahedron, colored different shades of red and 
blue. Specimens have also been found of varied structure, laminated, 
granular, and fibrous; 

Tbe rock salt is ground more or less fine, a:ccording to requirement. 
Before passing through the mill it is sorted by hand labor, the purest 
being utilized as table salt, large quantities of which are exported even 
to India. The finest quality is sold at about 10 shillings per ton, the 
second quality, containing about 98 per cent. 0f chloride of sodium, re-



632 MINERAL RESOURCES. 

a1izing about 5 shillings per ton. The accompanying table shows the 
output of rock salt and other minerals, in tons, between the years 1861 
and 1881: 

Output of minerals at Stassjurt, 1861 to 1881. 

. 
1861 to 1865 ..•••••••••••.•••••••••..••••••. 
1866to 1870 .•••.•••••••••••.••••••••.•••.... 
1871 to 1875 ................................ . 
1876 to 1880 ..••••...•••.••••.•..••.•..•..••. 
1880 (a) ...••..••••••••••.....•.•••••.••••... 
1881 (a) ..•..•••••.••••...••....•....•.•••••• 

Carnalli'te I 
Rock salt. K . 't I Various 

kie:~r~te. aml e. minerals • 

-M,-et-ri-c -I-M-et-rt-.c-to-n-s.·I-M,-e-tn-.c-l--M-etr-ic-

tons. tons. tons. 
44, 494 
58, 937 
64,233 
96,856 

118, 105 
149,222 

29,603 
118,099 
433, 859 
643,363 
528, 211 
744,722 

11,689 
18, 039 
55,773 

1B7, 795 4, 100 
155, 301 5, 300 

a These quantities were supplied by four mines, namely, Royal mine, Stasilfurt, the LeopoldshalJ 
mine, the New Stassfurt mine, and the Douglashall mine, belonging to the Consolidated Alkali Com· 
pany. 

The deposit lying on top of the rock constitutes the so-called kieser
ite region. The thickness of this deposit is about 56 meters, and its 
average composition as follows: 

A.t•erage cornposition of the kieserite layer at Stassjurt. 

Per cent. 

Kieserite .. . .•. .. . . . . ...... .... .. .... .. . .•. . . ... . . .. •• . .. . . .. . . • . . . . . ... . .. 17 
Rock salt . . . . . . . . . . . . . . . . • . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 65 
Carnallite...... . . . . . . . . . . • . . . . . • . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . • • • • • . . . . . . . . 13 
Tach:vdrite ................................................................ 3 
Anhydrite................................. ............................... 2 

Total.................................................................. 100 

In the pure state kieserite is amorphous and translucent, possessing a 
specific gravity of 2.517. Itcontains 87.1 per cent.sulphateof magnesia 
and 12.9per cent. water, corresponding to the formulaMgS04, H:~O. Ex
posed to the air it becomes opaque from the absorption of moisture, 
and is converted into epsom salts; 100 parts of water dissolve 40.9 
parts of this mineral at 18° C. The solution, however, takes place very 
slowly at this temperature. 

This deposit has not been worked to any great extent. Its composi
tion is interesting as showing the gradual decrease of the proportion of 
common salt and the commencement of the separation of the more solu
ble salts. 

Each of the two divisions of the mine just described contains only 
one mineral of importance. The third d.ivision, called the carnallite 
region, contains a variety of minerals, and to this deposit Stassfurt owes 
its world-wide fame. The average thickness of this deposit is about 80 
feet, and its composition is as follows: 
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At•erage composition of the carnallite r·egion at Stassfurt. 

~~~~:~}~~e ~::: ·.::::::::::::::::::::::::::: ·.::::::::::::::::::::::::::::::::: 
Rock salt .............•..•.••.................•..........••................ 
Tachydrite .................•.......................•.•.................... 

Per cent. 

60 
16 
20 
4 
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There is besides a small quantity of magnesium bromide. These min
erals are deposited in the order given above, in suecessi velayers, varying 
in thickness from 0.4 to 39 .inches, the different colors of these minerals 
giving the deposit a remarkable appearance. The predominating min
eral in this region is carnallite, a double chloride of potassium and 
magnesium, containing 2G. 76 per cent. chloride of potassium, 34.50 per 
cent. chloride of magnesium, and 38.74 per cent. water, corresponding 
to the formula KCl, MgCl2, 6H20. In the pure state it is colorless and 
transparent, and possesses a specific gravity of 1.618. It is very hygro
scopic, and is easily soluble in water, 100 parts of which dissolve 64.5 
parts of the mineral. It may be artificially formed from a solution of 
chloride of potassium, containing not less than 26 per cent. of chloride 
of magnesium. The deposit which fignres to the right of the carnallite 
region is, as before mentioned, a secondar.v formation, and consists 
principally of the mineral kainite. This deposit, though limited as 
compared to the other salt deposits, is yet of vast extent. The a\erage 
composition of this deposit is: 

Average cornJJOsition of the kainite region at Stassjurt. 

Sulphate of potash .......................••............................... 

~hi~~id~ off n%iu~~~~;;:::::::::::::::::::::::::::::::::::::::::::::::::::: 
Chloride of sodium ....................................................... . 
Water .................................................................... . 

Total. ................................................................. . 

Per cent. 

23.0 
15.6 
13.0 
34-.8 
13.0 

100.0 

In the pure state it is colorless and almost transparent, and possesses 
a specific gravity of 2.13; 100 parts of water dissolve 79.5 parts of it. 
Cold water does not decompose it, but from its saturated hot solution 
the double sulphate of potassium and magnesium separates, and the 
chloride of magnesium remains in solution. 

This brief explanation of the various strata will suffice to give a clear 
idea of the char~cter of the mines from which the raw materials are 
drawn. 

The following generally accepted theory of their formation is pre
sented: 

The entire deposit is supposed to have resulted from the evaporation 
of an inland sea in communication with the a~ean. The water of this 
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inland sea must have become more and more concentrated as time went 
on, owing to evaporation, until the point of saturation was reached, 
when the common salt would begin to separate. This would naturally 
take place during the hot summer months, while during the winter 
months, when the temperature was considerably lower, the calcium sul
phate deposited from the fresh inflowing water, each gypsum zone 
marking a new period of precipitation. These zones, like the circular 
rings in trees, afford us a basis for speculation regarding the period of 
time during which the deposit was in course of formation. Thus, sup
posing the rock-salt deposit to be 600 meters thick, 6,GOO years would 
have elapsed during the process. Reverting once more to the question 
ofthe separation of these salts, let us assume that the connection be
tween this inland sea and the ocean had been cut off for some time. 
The mother liquor, though still containing common salt in large propor
tions, would also contain all the more soluble potassium and magnesium 
salts which had been accumulating during the previous period. As 
evaporation went on, the common salt and calcium sulphate would have 
been still alternately deposited until the point of saturation was reached, 
when the potassium would be thrown down in theformofthetri-sulphate 
of potassium, magnesium, and calcium, and i11 the place of the calcium 
sulphate. At a higher degree of concentration, and consequently at a 
later period, sulphate of magnesium was crystallized, accompanied by a 
small proportion of carnallite, and finally, the most soluble salt of all, 
the double chloride of potassium and magnesium, separated out with 
sulphate of magnesium in the proportion of 60 per cent. carnallite to 
16 per cent. kieserite. The crystallization of common salt continued to 
the end, but its proportion to the other salts decreased towards the sur~ 
face. The deposit, which originally had the shape of a basin, was liftecl 
in the center by volcanic action, the fault striking southwest. The de
posit is protected from the solvent action of water, first by a layer of 
clay, and further by a thick layer of anhydrite, the stratum above con
sisting to a large extent of the Bunter sandstone. 

There are eleven mines sunk along the strike of the fault. At Asch
ersleben the deposit lies almost horizontal. In Stassfurt the dip of the 
deposit is 400 in the Prussian mine and Goo in theN ew Stassfurt mine, 
and at the other end of the fault the deposit is almost vertical. Only 
one shaft has been sunk on the east border of the fault, the other ten 
being situated on the west side. The distance from the AschersJeben 
shaft to the Douglashall shaft is about 10 miles. 

These potash deposits, instead of being regarded as a source of profit, 
were looked upon for some time as an incumbrance. When they had 
to be removed in order more economically to work the rock salt they 
were carted onto the banks of the river, to be washed away during the 
period of the floods. The first attempt to utilize these deposits as a 
raw material in Stassfurt was made by Dr. Frank, who established a 
factory in the year 1860. He was shortly followed by Dr. Gruneberg 
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and Messrs. Leisler and Townsend, and in the year 1863, 13,500 tons of 
raw material were consumed by eleven factories. In 1883 the manu
facture of chloride of potassium, etc., was carried on by the following 
firms: 

Ascania Company, limited, Leopoldsball. 
Beit & Philippi, in Stassfurt. 
Concordia Company, limited, Leopoldshall. 
Harburg-Stassfurt Company, limited, in Stassfurt. 
N. F. Loefass, in Stassfurt. 
The Mineral Salts Production and Moorlands Reclamation Companies, in Ascher& 

Ieben. (a) 
Consolidated Alkali Company, limited, m Wester Egeln. 
Lindeman & Co., in Stassfurt. (a) 

Maigatter, Green & Co., in Leopoldshall. 
Muller & Allihn, in Leopoldshall. 
F. Muller, in Leopoldshall. 
I!~. R. Miiller & Co., in Schonebeck. 
C. Nette Faulwasser & Co., in Leopoldshall. 
Schachnow & Wolff, in Leopold shall. 
Stassfurt Chemical Company, limited, in Stassfurt. 
Stein & Keitz, in Leopoldshall. 
United Chemical Company, limited, in Leopoldshall. 
Vorster & Gruneberg, in Leopoldshall. 
Wustenhagen & Co., in Hechingen. 

The raw potash or carnallite salt has the following composition in 
100 parts: 

Composition of crude carnallite at Stassjurt. 

Carnallit.e: 
Chloride of potassium . • . • • • . . • . ..................................... . 
ChloritJe of lliagnesium . .............................................. . 

Kieserite-Sulphate of magnesium ...................................... ·1 

~i~i-~~~~lf~ ~ ~ ~ ~: ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~: ~: ~: ~ ~ ~:: ~::: ~ ~ ~::::~~:~I 

Per cent., 

16.2 l 
24.3 
9. 7 

18.7 
0.2 
2.1 

28.8 

The process by which the chloride of potassium is separated from 
this raw material will first be described, and then the by-products and 
waste products and their treatment. The manufacture of chloride of 
potassium is based on the decomposition of the carnallite contained in 
the raw material, in a hot saturated solution, potassium chloride sepa
rating out on cooling and chloride of magnesium remaining in solution. 
The process, though simple in theory, is complicated in practice, owing 
to many difficulties, some of which will be mentioned presentlJ·. The 
process of manufa~ture may be divided into four operations: (1) Dis. 
solving the raw salt; (~) evaporating its cold mother liquor; (3) dis
solving the artificial carnallite resulting from the evaporation; (4) re
fining the crystallized chloride of potassium. 

-------------------------------
(a) These two companies are owners of mines and work their own raw material. 
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The raw salt is delivered by the mines to the various factories in an 
ungrom;1d state. The large blocks are broken up by a stonebreaker, 
or by a mill of similar construction to a coffee mill, and the material is 
then lifted by means of an elevator into t.he dissolving pan, a cylin
drical wrought-iron vessel, in which is contained a boiling saline solu
tion, preferably of chloride of magnesium. The solution is kept boiling 
by high-pressure open steam as the salt is delivered into it. The car
nallite dissolves entirely, b.ut the kieserite and common salt to a small 
extent only. The resulting hot solution, which has a specific gravity 
of 1.32, is then run into deep pans, the sides of which are surrounded 
by some non-conducting substance. 1\'Iilk of lime is sprinkled over the 
surface of the turbid liquor, which decomposes a small portion of the 
soluble magnesium salts, magnesia being formed, which, on subsiding, 
carries down with it the fine precipitate of sulphate of calcium. This 
fine precipitate is formed during the boiling of the solution, from the 
double decomposition of the chloride of calcium, contained in the tachy
drite, with sulphate of magnesium. This method of clarifying the liquor 
has, after many experiments, been found to be the best and also the 
cheapest. 

The hot solution thus clarified is then run into shallow pans and al
lowed to cool for two or three days. Two-thuds of the potassium chlo
ride contained in the solution crystallizt>s out and a part of the common 
salt with it. By this method the first product of crystallization, when 
refined, contains from 80 to 85 per cent. of KOl. 

By another method the solution is boiled to a specific gravity of 1.34 
instead of 1.32, chloride of magneRium liquor being used as a solvent. 
The solution is then run into the settling pan and diluted down to a 
specific gravity of 1.32, in order to prevent the separation of chloride of 
po~assium as carnallite, which would otherwise take place at the higher 
grade. Less common salt is dissolved in the first place, consequently 
the solution is mueh richer in potassium chloride. The first product 
of crystallization; after being refined, is an almost pure potassium 
chloride, and is not less in quantity than by the first method. This 
simple process wa~ introduced by Dr. Dupre into the works of Messrs. 
Leisler & Townsend in the year 1862, and was successfully kept a secret 
for fifteen years. It is now universally in operation. 

As regards the cold bother liquor, the composition of this in 100 
parts is as follows: 

ggf~~f~: gi ~gJf::u.~-: :::::::::::::::::::::::::::::::::::::::::::::::::::: 
~~l;~~~: ~~ :~~~~~~~~:: ::::::::::::::: :·.:: ·.: ::::::::::::::::::::::::::::: 
Water .................................................................... . 

Per cent. 

4. 09 
1. 74 

20.49 
2. 98 

70.70 

In order to obtain the 4 per cent. of chloride of potassium still re
maining in this mother liquor the solution is concentrated by evapora-
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tion to a specific gravity of 1.34, when the chloride of potassium almost 
completely separates out, on cooling, in the form of double chloride of 
potassium and magnesium, or artificial carnallite, this double salt being 
insoluble in a concentrated solution of chloride of magnesium. The 
double salt is allowed to drain, and is then dissolved in boiling water to 
saturation, and on cooling deposits a very pure chloride of potassium. 
The chloride of potassium resulting from the various operations tie
scribed is further purified by steeping in cold water, and is then allowe<l 
to drain, when it is afterwards either calcined at a gentle heat in re
verberatory furnaces or dried by steam in specially constructed pans. 
It is generally exported packed in jute bags containing two hundred
weights each. 

The by-products resulting from the process just described are kieser
ite and epsom salts, crystallized and anhydrous sulphate of soda, a mixed 

~' salt which is sold as potash manure, chloride of magnesium, magnesium 
hydrate, and bromine. The first four, viz., kieserite, epsom salts, crys
tallized and anhydrous sulphate of soda, are obtained from the residue 
remaining in the pan after the potash salt has been dissolved out of the 
raw material. The product sold as potash manure is obtained from the 
sludge remaining in the settling pan. The last three, viz., chloride of 
magnesium, magnesium hyclrate, and bromine, are obtained from the 
last mother liquor. With regard to the first four, the deposit, which 
represents 30 to 40 per cent. of the raw material used, )fas the following 
composition : 

Composition of by-products frorn the crystallization of potassiwnt chlm·ide. 

Per cent. 

1-----------------------------------------------------
Sulphate of magnesia ....•.....•...•.............•...•....... _ .. __ .......•. 
Common salt ........................................ _ ...•.......•.••..•.... 

~~~~~~~ ~{ :~!~~;~ ~::::::::::::::::::::::::::::::::::::::::::::::::::: 
.Anhydrite ...... _ ........... _ ................. _ ..... _ .........•.•. _ ... _ ... _ 
Water--···· ...................... -·-···········.· ....................... _ .. 

26.8 
3-!. 2 

9. 9 
2.1 
8. 5 

10.3 
8. 2 

The deposit, while still hot, is thrown out of the dissolving pan into a 
funnel-shaped iron box, at the bottom of which is a grating with bars 
about one-fourth of an inch apart. A shower of cold water is allowed 
to play on the surface, by which the common salt is dissolved. The 
kieserite breaks up into very fine particles, and passes through the 
grating as a sludge in suspension, accompanied by small quantities of un
dissolved common salt and crystals of anhydrite. It next passes into 
a drum sieve, which revolves by the action of the flowing liquor. The 
:finely-divided kieserite falls through the meshes into a pan below, the 
impurities passing over and along and falling out at the other end. 
The kieserite is then allowed to subside, and is rapidly formed into 
blocks weighing from 50 to 70 pounds each. Within a few hours these 
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become very hard from the absorption of one molecule of water, in 
which condition it is exported, without the necessity of further pack
ing. It contains-

Composition of kieserite as shipped. 

I Per cent. 

I-S-ul-p-ha-te_o_f_m_a_g_ne-st-.u-m-.• -•• -.-.. -.. -.-.• -•. -.• -•• -.-.. -•• -.. -. -.• ·-•• -•. -.• -.-.. -•• -•• -.-.• -•. -•• -•• - •. 1 60 
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%r~~~:~~t_e_:: ::::::::::::::::::::::::::::::::::::::::::::::::::::::.:::::-:::: \ ~~ 

The kieserite serves as a raw material, in Stassfurt and elsewhere, for 
the manufacture of epsom salts. The process consists simply in dis
solving it and allowing the hot solution to crystallize. 

This same deposit also serves as a raw material for the manufacture 
of sulphate of soda, which can, however, only be carried on during the 
winter months, when the thermometer is at zero. · The residue is thrown 
from the dissolving pan and collected outside the works in large heaps, 
where it remains exposed to the action of the air until the kieserite, from 
the absorption of water, is conv-erted into a more soluble form. When the 
heap accumulated is in a sufficiently soluble condition a shallow trench 
is dug round it and puddled out with clay, with au outlet leading to a 
large tank. A steam and water pipe is laid side by side from the works 
to the heap and bot water injected over the surface continuously. A 
concentrated warm solution of common salt and sulphate of magnesia 
runs out at the bottom of the heap, and collecting in the trench flows 
into the tank, where it is allowed to clarify. The clear liquor is pumped 
into shallow wood. resenToirs standing in the open air. One cold night 
affords sufficient time for the complete separation of sulphate of soda 
from this solution. 

As much as 10,000 tons of sulphate of soda have been produced in Stass
furt during one winter. The crystallized salt is either recrystallized or is 
converted into anllydrous sulphate, either by calcination or by.Pechiney's 
process, which consists in adding to a concentrated hot solution 17 to 
20 per cent. of common salt. About 85 per cent. of the sulphate of soda 
present in the solution separates out as the anhydrous salt. Pechiney's 
process is used by the Stassfurt Chemical Company only, other manu
facturers preferring to dehydrate the crystals by calcination. The 
residue remaining in the settling pan yields a not unimportant by-prod
uct. This residue, which is in a more or less fl~id state, is run into 
large reservoirs, in which the solid matter is allowed to subside, and 
the supernatant liquor is siphoned off. The still thin sludgy mass is 
thrown onto a sloping platform of brickwork, where it is left until it is 
sufficiently drained to bear transport, when it is calcined. The hard, 
partially-fused mass is then ground to a fine powder, and is packed in 
bags, each containing two hundred-weights, and exported as a potash 
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manure. The composition of this mixture will be seen from the analysis 
given below: 

Co·rnposition of residue from making sodium sulphate. 

f Chloride of po...,oium ..................................................... .I Pe' ::·: 

I 

Chloride of magnesium..................................................... 19.8 
Chloride of sodium_ ........... _ ........................................... _ 13. 1 

~~!~~;le 0-~~~~~~~i-~~: ::::::::::::::::::::::::::::::::::::::::::::::::::: ~~: g 

It is a curious fact in connection with the calcining of this sludge that 
though the beat is sufficient to melt the mass, only 5 per cent. of the 
chloride of magnesium present is decomposed. This is no doubt due to 
the presence of other salts, especially sulphates. In spite of the low 
percentage of potash in this so-called " potash manure" and of the high 
percentage of chloride of magnesium and other salts, which can scarcely 
be called fertilizers, it has an enormous sale, principally in Russia and 
the colder northern parts of Europe. 

The last mother liquor supplies three by-products, namely, crystal
lized magnesium chloride, magnesium hydrate, and bromine. This 
liquor has a specific gravity of 1.32, and consists of-

Composition of the final rnothm· liqtwr f1·om, Stassftwt salts. 

Chloride of magnesium ............................ . ....................... . 
Chloride of potassium ...•. _ .......... . .................................... . 
Chloride of sodium .............................................. _ ......... _ 

~~~~d~e ~~ :::aaff::eessl:;:::. ::::::::::::::::::::::::::.::::::::::::::::::::::::. 
Water ..................................................................... . 

Per cent. 

35 
1 
1 
3 
0. 2 

59.8 

The crystallized chloride of magnesium is produced by evaporating 
the mother liquor to a specific gravity of 1.34:. The potassium and 
sodium chlorides and the magnesium sulphate separate out, and the hot 
concentrated liquor is run into casks, where it solidifies on cooling to a 
white translucent mass, containing about 50 per cent. of chloride of 
magnesium. It is largely exported to England, being used by cotton 
spinners as a thread lubricator. The cost of production of one ton of 
crystallized chloride of magnesium in Stassfurt, including casking, is 
about $4:. · 

The Consolidated Alkali Company manufactures large quantities of 
magnesium hydrate by the following process: The 3 per cent. of sul
phates contained in the last mother liquor are first removed by a solu
tion of calcium chloride. A quantity of milk of lime is then added, 
rather less than sufficient to decompose the whole of the chloride of 
magnesium. The precipitated magnesia is allowed to settle as far as 
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pi'acti.cable, and is then passed through filter presses, in which it is 
thoroughly washed by water. The magnesia thus prepared contains 
only 0.1 per cent. of sulphate of lime) and is used by continental sugar 
refiners as a clarifier. 

A certain quantity of this mother liquor is utilized for the distillation 
of the bromine contained in it. This is carried out in large sandstone 
vessels saturated with tar, manganese dioxide and sulphuric acid being 
used to liberate the bromine. 

Many proposals have been made and numerous patents have been 
taken out for the further utilization of this mother liquor, but it still 
figures largely as a waste product. Of the 6,000,000 cubic feet yearly 
produced, corresponding to 150,000 tons of dry MgC12 , one-half only is 
recovered, the remainder being run into the river, carrying with it 
300,000 pounds of bromine. 

The coal used in this industry is a lignite, the heating value of which 
is about one-third that of English coal. Large deposits exist in the im. 
mediate neighborhood. The absence of good and cheap coal is a serious 
drawback to the development of a new industry, and this is one of the 
greatest difficulties manufacturers have to contend with. Another diffi
culty is that the water in Stassfurt is saturated with sulphate of lime, 
the river water in the immediate neighborhood of the works not being 
available for manufacturing purposes, owing to excessive pollution by 
salt liquors. Thus manufacturers are compelled to study the econom
ical use of fuel in the constnJ.ction of their plant. 

The dissolving pan, which is usually 7 feet in diameter and 8 feet 
deep, is entirely closed and steam tight, except where an iron tube 
passes into it. This tube is 1 foot in diameter, and projects about 2 feet 
above the cover of the pan. The coarsely-ground raw material falling 
from the elevator passes through the tube into t.he dissolving pan. in 
which there is a quantity of boiling mother liquor sufficient to close the 
lower end of the iron tube. Only just sufficient steam is allowed to 
enter so as to keep the solution gently boiling. If the steam val\e is 
opened too much the content:o; of the pan are forced through the iron 
tube. With a little experience and care this result is easily avoided; 
the arrangement works well, and the solution is completed with the 
use of a minimum amount of steam. The pans used in Stassfurt for 
evaporating the mother liquors are variously constructed. In the works 
built by lVIessrs. Leisler & Townsend, which have now passed into the 
hands of the Stassfurt Chemical Company, limited, the whole of the 
mother liquor is concentrated in iron pans by high-pressure steam con
tained in copper coils, the condensed water being used for feeding the 
steam boilers. Messrs. Wii.stenhagen & Co., in Hechingen, have con
structed an evaporating pan which gives good results as regards econ
omizing fuel. Another method of dealing with the mother liquors is as 
follows: Pans, which are 15 to 20 feet long, 4 feet wide, anu about 3-2-
feet deep, are arranged in sets of three, and to each set a condenser 
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is attached-that is to say, an iron reservoir, in which is placed a cop
per worm. The furnace is built on the central pan, the fire gases pass
ing through the t~t'O tubes of this pan, and, further, through the tubes 
of the smaller closed pans to the right and left of it. The cold mother 
liquor is pumped into a condenser where it becomes heated by the steam 
evolved from the pans. From the condenser it is run into closed paml, 
where it is concentrated to a point just below that at which the common 
salt contained in it would separate out. At this point of concentration 
it is run into an open central pan, where the evaporation is completed. 

The drying of the chloride of potassium is carried out in most of the 
factories in calcining ovens. Some of the works, however, have adopted 
a mechanical drying apparatus. This consists of a circular cast-iron 
plate, inclosing a series of pipes cast in the form of a coiL The plate is 
surrounded by a sheet-iron border. A stirring arrangement, consisting 
of a shaft with double arms, to one of which is attached scrapers, to the 
other rollers, revolves slowly, and continually turns over the salt and 
grinds it to a very fine powder. The apparatus is heated either by 
waste or high-pressure steam. When the salt is sufficiently dry the 
position of the scrapers is altered, the salt is pushed out through a door 
in the side, and falls into bags held under it. One apparatus is capable 
of delivering 2-2- to 3 toils of dried salt into bags in twenty-four hours, at 
a cost of 25 cents per ton. 

As to the cost of production of chloride of potassium (known commer
cially as muriate of potash), taking the price of the raw material at $2.50 
per ton, and containing 16 per cent. chloride of potassium (one-fifth 
of which is lost during the process of manufacture), then, for the pro
duction of one ton of 80 per cent. chloride of potassium 6! tons of raw 
material would be required-

Cost of prod1wing one ton of potassinm chlo1··icle. 

Cost of 6z tons of raw materiaL.............. . . . . . • .. .. . . . . • . .. . . . . . .. . . . . $15. 00 
For wages . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . • . . . . . . . . . . . . . . . . . . 2. 85 
Fuel.... ............. . .. ...................... .........•....•............ 3.60 
Repairs, packing, etc...................... .. .. .. .. .. .. .. .. .. . .. . .. . .. .. . . . . 4. H5 

Making a total of . . . . .. . . .. .. • .. • . . . . . .. .. . . .. .. . . . . . . .. . . . .. .. . . . . . . 26. 30 

In the year 1880 a committee was formed by the owners of all the 
mines, or their representatives, to regulate the price of raw material 
and also the quantity that should. be worked, the object being to keep 
the demand for the manufactured product in advance of the supply, and 
thus benefit the manufacturers. The price and output of the raw ma
terial are settled every three months, and a certain fixed quantity 
apportioned to each factory according to its size. 

Private enterprise, however, is threatening the stability of this ar· 
rangement, and it is doubtful whether it will remain in force much 
longer. An English company in Aschersleben, near Stassfurt, has suc-

9194 MIN--41 
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cessfully sunk a shaft into the potash deposits, and has erected large 
works for the production of chloride of potassium, etc. The new Stass
furt Mining Company, one of the mines· included in this arrangement, 
is, in anticipation of a change, erecting plant sufficient to consume GOO 
tons of its own raw material daily. Under these circumstances the 
price of chloride of potassium can scarcely be maintained so successfully 
as heretofore. Manufacturers, indeed, are anxiously looking out for 
sources of profit which would make them independent of the production 
of chloride of potassium. 

The mineral kainite, which has hitherto been almost exclusively used 
as a fertilizer, is now attracting more attention as raw material for the 
production of the double sulphate of potassium and magnesium, a salt 
identical in composition with the very rare mineral schonite. 

Between the years 1878 and 1882 no less than twenty patents were 
obtained for the working of kainite, but of these twenty processes only 
three have been successfully repeated on a manufacturing scale. Arti
ficial schonite is in great demand as a fertilizer, also for the manufacf 
ure of sulphate of potash and potash alum, and realizes a compara
tively high price. 

The first of these processes, patented by Messrs. Botscher & Bruni
yes, is worked by the United Chemical Company. The second, patented 
by Dr. Precht, is worked by the New Stassfurt Mining Company, with 
which he has been so long and honorably connected. The third, by Dr. 
Dupre, of Stassfurt, and 1\tir. 0. Napier Hake, has been in successful 
operation during the last three years at the works of the Stassfurt 
Chemical Company. In time the inexorable law of the snnTival of 
the fittest, will ultimately determine which of these three processes is 
the best. As regards the influence of the Stassfurt industry on allied 
manufactures in England, doubtless many saltpeter mak~rs have suf
fered from German competition, owing to the de,·elopment of Stassfnrt; 
and it is very well known that the manufacture of :potassium carbonate 
is now almost entirely in the hands of Germans. 

Raw wool has already been referred to as a source of potassium com
pounds. These compounds are, first, a peculiar substance called by the 
French "suint," (and believed to be the potassium salt of an animal acid 
containing nitrogen), potassium carbonate, sulphate, and chloride. 
These salts are obtained by placing the wool in casks, pressing it down 
thoroughly, and then pouring cold water over it. The solution thus 
resulting is boiled down to dryness; the dry product is broken into 
lumps and calcined in retorts; the residue is lixiviated, and the solution 
is boiled to a specific gravity varying from 300 to 500 B. The chloride 
and sulphate of potassium crystallize out on cooling, and the mother 
liquor, when boiled. down to dQ'ness, yields potassium carbonate. The 
production is generally 70 to 90 pounds of pure carbonate and 5 to 6 
pounds of sulphate and chloride of potassium to every 1,000 pounds of 
raw wool. · 
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Numerous processes have been proposed for extracting potassium 
salts from feldspar and other silicates, but none of them has been car
ried out on a manufacturing scale. 

INDIVIDUAL POTASSIUM SALTS. 

Potassium carbonate.-Under the precedjng heading, "Manufacture," 
etc., the extraction of potassium carbonate from various natural sources 
has been considered; in still larger quantity, however, it is manufactured 
from potassium sulphate obtained both from the Stassfurt beds and from 
sea water. The sulphate is converted into the carbonate by beating it 
in a reverberatory furnace with the proper quantity of limestone and 
coal, the product being treated exactly as in Leblanc's process for ob
taining carbonate of · sodium from salt cake. This process is treated of 
under sodium compounds in this volume. 

Uses.-Potassium carbonate is largely used in the manufacture of soft 
soap, yellow prussiate of potash, potassium bichromate, iodide, bromide, 
permanganate, hydrate~ and chlorate, and also for crystal glass. 
Prod~wtion.-During 1880 the production of potash and pearlash 

amounted to 4,571,671 pounds, valued at $232,643; this amount was 
produced in seven States-Indiana, Maine, Michigan, Minnesota, New 
York, Ohio, and Wisconsin. 

The following table, by Mr. William L. Rowland, is taken from the · 
census report of 1880 : 

Table showing the production and value of potash and pear lash in 1880. 

States. 

Indiana ..•....•....•••.. ~-- ...............••••••.••. 
Maine ......................•...........•.•.•..•...•. 
Michigan .•..••.•••.•.....•••.•••••••...•••••.••..... 
Minnesota .......•....•.•....••...•••.•.••••.••••.... 
New York ...••...•...•...•...••.••••••••••.••..•••.. 

~l~co~~i~:::::: ::::::::::::::::::::::::::::::::::::: 
Total. .......•..........•..•.••••••.•......•... 

Number Product. 

ofl~=~~b- 1-----o----1 

ments. Pounds. Value. 

3 232, 500 $11,625 
8 279,299 14,010 

27 1, 393,962 62, 542 
l 146,000 5, 840 
8 515, 500 23,442 

12 493, 229 20, 761 
9 1, 511, 181 94,423 

-----------
68 4, 571,671 232,643 

According to quite a large number of returns from potash producers 
in several of western States, particularly Michigan, Indiana, Ohio, and 
Wisconsin, and also the estimates of the large dealers in New York 
City, the production of potash in 1887 is estimated at 5,000 casks of 700 
pounds each, or 3,500,000 pounds. This shows that there has been a fall
ing off of at least 1,000,000 pounds since 1880. The product of 1887 is 
valued at 4 cents per pound, making a total of $140,000. Twenty years 
ago the industry was eight to ten times as important as now. The de
mand is still good, but the supply is not maintained. The only process 
used in the United States is the leaching of wood ashes, and, as already 
indicated, the depletion of forests, as well as competition from foreign 
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sources caused by the manufacture of potash from waste products of 
the beet-sugar industry and from the Stassfurt salts, have causeu a ma
terially decreased domestic production. The importations of this sub
stance in various forms amount to about 4,500,000 pounds annually, as 
shown in the table at the end of this chapter. 

PotassiU'Jn chlor-ide.-The most important source of this salt at present 
is the Stassfurt beds. The preparation of potassium chloride at Stass· 
furt and in other localities from sea water bas already been fully de
scribed; it is also obtained as a by-product in the purification of salt
peter. 

Uses.-Potassium chloride is used largely in the manufacture of po
tassium nitrate for gunpowder, and for the preparation of alum, potas
sium chlorate, sulphate, and carbonate; it is also employed in freezing 
mixtures, together with niter and sal-ammoniac, and it is used to some 
extent in medicine. 

The potassium chloride industry in Germany is at present in a very 
flourishing condition; this is largely due to the increasing demand for 
the salt in the manufacture of potassium nitrate for gunpowder. Ref
erence to the table of imports at the end of this chapter shows that 
the amount of muriate of potash imported in 18S6 is more than double 
the quantity imported in 1881 and about eight times the import of 1872. 

Saltpeter, or potassi~tm nitrate.-This salt occurs, together with other 
nitrates, as an efflorescence on the soil in \arious hot countries, es
pecially in Bengal, but also in .America, Egypt, Syria, Persia, and Hun
gary. In India it is regularly and systematically collected as it is found, 
and after approximate purification is exported in large quantit.v, as well 
as locally used to some extent. In a number of European countries 
saltpeter is prepared from nitrogenous organic material by exposing it 
to the air until putrefaction takes place, when it is mixed with such sub
stances as lime, mortar, WOOd aHhes, etc., resulting ultimately in the 
formation of \arious nitrates, all of which are converted into potassium 
nitrate, which is purified by recrystallization. This process has now, 
however, disappeared in England, France, and Germany, and is used in 
other countries only in a small degree. 

Since the discovery of the large quantities of potassium chloride at 
Stassfurt this salt has been largely used for the manufacture of salt
peter. This process depends upon the double decomposition which 
takes place when potassium chloride and sodium nitrate are mixed in 
soh!.tion. in definite proportions and under certain necessary conditions. 
The products of this decomposition are sodium chloride and potassium 
nitrate. Sodium chloride is deposited from the hot solution, and in 
cooling potassium nitrate crystallizes out, the solution being continu. 
ally agitated to promote the formation of minute crystals. 

The great use of potassium nitrate is, of course, in the manufacture 
of gunpowder; other purposes for which it is used are jn the manufact
ure of nitric acid, gun cotton, in freezing mixtures, in glass manufact-



POTASSIUM SALTS. 645 

ure, for pickling meats, as a fertilizer, for the manufacture of phar
maceutical preparations, and in medicine. 

The conversion of sodium nitrate into potassium nitrate by means of 
potassium chloride is continually increasing· in this country, although 
the amount of potassium nitrate imported shows as yet no material 
falling off, having averaged between 10,000,000 and 11,000,000 pounds 
since 1879; the increase in the amount of potassium chloride since 
1879 has, however, been very great, the amount for 1879 having been 
21,334,022 pounds, while tor 1887 it was 39,800,600 pounds. The amount 
of saltpeter used in the manufacture of gunpowder in the United States 
is estimated at about 6,500,000 pounds, valued at $325,000. 

The consumption of potassium nitrate in powder manufacture has 
been very materially affected, owing to the fact that the great bulk of 
the blasting powder now produced contains sodium nitrate instead of 
potassium nitrate, the latter salt being used only for the best grade 
(A) of blasting powder, while for grade B sodium nitrate is used. 

Sources in the United States.-As was stated in the report for 1882, 
saltpeter is found native in many of the Western and Southwestern 
States and in the Territories of the Far West; but up to that time none 
had been discovered the quality of which would justify refining. Early 
in 1887, however, a deposit in Hobble Creek canon, about 8 miles from 
Springville, Utah county, Utah Territory, was discovered, which prom
ises to be of importance. The deposit occurs in a porous sandstone 
formation, the rock being soft and easily worked. A company, with a 
capital stock of $250,000, has been incorporated, with headquarters at 
Salt Lake City. The names of the shareholders are as follows: William 
C. Pavey, J. B. Walden, T. J. Baker, W. A. Nelden, H. C. Wallace, P. P. 
Shelby, C. W. West, all of Salt Lake City. Another deposit was also 
discovered early in 1887 near Milford, Beaver county, Utah, but no de
velopments are yet reported. 

Deposits of niter, known as the Humboldt niter beds, exist in N e
vada, and from the results of a recent examination the opinion has 
been expressed that some 12,000 or 15,000 tons a year could be profit
ably produced. These beds are well situated and accessible, but as yet 
no developments have been made. Beds of niter recently discovered 
near Mount Hope, Eureka county, Nevada, are said to be quite exten-· 
sive. Steps have been taken to secure capital for opening up these 
beds for investigation. If they turn out to be of sufficient value, it is 
probable that they will be worked. 

Potassiurn sulphate.-This salt, as has already been shown, occurs 
native in the Stassfurt salt beds, where it is present in kainite, which has 
the composition K 2S04, MgS04, l\igCl2 + GH20. Kainite also occurs in 
the salt beds of Kalusz, in Austrian Galicia. Until within a few years 
it bas been used almost exclusively as a fertilizer, but is now attracting 
attention as a raw material for tho production of artificial schonite, 
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KzS04, l\IgS04 + 6 HzO, which, besides being in great demand as a fer~ 
tilizer, is used in the manufacture of potassium sulphate and potash 
alum. 

Between 1878 and 1882 no less than twenty patents for the working 
of kainite at Stassfurt were granted, but of these only three have been 
successfully repeated on a manufacturing scale. Potassium sulphate 
is also obtained, as already described, from ashes of land plants (chiefly 
in Germany), from kelp, and from sea water; it is also a by-product in 
t: e manufacture of potassium bichromate. Besides being converted in 
large quantities into potassium carbonate by the Leblanc process, po
tassium sulphate is used for the manufacture of alum and glass, and as 
a purgative in medicine. 

Imports.-Sulphate of potassium has been imported in quantity for 
the past three years; the amount introduced in 1887, namely, 1,996,32± 
pounds, being nearly six times the import of 1884, which was 346,348 
pounds. 

The potassium salts thus far considered occur in various forms and in 
more or less pure condition in nature, and they are therefore the salts 
of prime importance, inasmuch as other potassium compounds commer
cially used are derived from them by various processes of chemical man
ufacture. The compounds yet to be considered are such products of 
manufacture. 

Alum.-The following table gives the production of alum for the past 
six years: 

.Alum made in the United Statea from 1882 to 1887. 

Years. Quantity. 
Price 
per 

pound 
Value. 

1----------------------- -1----1 
Pounds. 

1882 ....................... - ...... -- ---- •••••• -- .... • • 36, 000, 000 
1883 .• ---- ................ -................... . • • .. • • • 35. ooo, 000 
1884 .................................................. 38, 000,000 
1885 .................................................. 80,000,000 
1886 .................................................. 90,000,000 
1887 --··--·---·· ...................................... 90,000,000 

Oents. 
2 
2k 
l~ 
1! 
1~ 
1! 

$720,000 
743,750 
712,500 

1,400, 000 
1, 350, 000 
1, 575,000 

These statistics include not only alum proper, but also ammonia alum 
and aluminum sulphate. 

For low grades the average price per pound was ti cents, for crys
tallized 1! cents, and for high grade concentrated, 2~ cents. 

The following table shows the imports of various manufactured prod
ucts classed under the head of alum. Quite a material increase over 
1886 is evident from this table, although the figures for 1887 are still far 
below those of several previous years. • 
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.Alum (classed as alum, alum substitute, aluminous cake, and sulphate of alurnina) imp01·ted 
into the United States, 1867 to ltl87 inclu8ive. 

Fiscal years ending l Quantity I Value lr' Fiscal years Pnding 
1 

Quantity Value I 
.June 30- "I · .June 30- 1 · · 

-------{-------11 ~------
Pounds. I Pounds. 

1867 0 0 0 0 0 0 0 0 0-0 0 0-0. 5, 573,285 $85, 760 1878.0 0-0 0 0 0 0 0 0 0 0 0-0 0 8, 645, 248 $107, 394 
1868 .••• oooooooooooo 3,110,095 47,887 1879 .• ooooooooo00000• 5,961,057 65,708 
1869.o.oooooooooooo 2,038,549 34,385 1880 .•••••.••..•..•.. 2,112,570 23,435 
1870 0-- 0-- 0---- 0 0 0- 0 2, 485, 722 39, 969 1881. 0---- 0 0 0 0 0 0 0 0 0 0. 2, 086, 950 22, 331 
1871...... ..••••.••. 4, 712,840 74,450 1882 .• ooooooooooooooo 2,487,188 29,930 
1872.-0 0 0 0 0 0 0 0 0 0 0 0 0 0 3, 996, 826 64, 465 1883.0 0 0 0 0 0 0 0 0 0.-. :. 0 1, 695, 661 21, 126 
U\73 . ......••••..•.. 4,218,621 66,243 1884 ....••.••.•.••••. 1,461,041 19,497 
11887745·.·.·.·0·.·.·.·.·.·.·.·.· .• ••.•. 4,053,588 67,913 1885 ....•••••.••••.•. 2,243,920 37,707 

6, 951, 396 112, 516 1SR6 ..•..•.• 0.. •• • • • . 2, 070, 125 i 35, 343 
1876 .•••••...•••.•.. 7,266,735 · 103,152 1887 ••••••. ···•••••· 3,687,255,54,008 
1877 0 0 0 0 0 0 0 0 0 0. 0 0 0 0. 8, 259, 175 112, 275 ! 

In regard to its sources, uses, etc., alum has been fully considered in 
previous Yolumes of the a ::\Iineral Resources." To what has already 
been said in regard to alum the following statement of the proportions 
used for different purposes may be added: Paper making, a little more 
than one-half; dyeing, two-ninths; drug trade, color makers, and bak
ing powders, one twenty-seventh each; morocco dressers, one forty
eighth, and the remainder for calico printers. 

Oa,ustic potash.-This substance was formerly much more used than 
at present, having been largely replaced by the cheaper caustic soda, 
particularly in an cases in which its use depends upon it's strongly basic 
properties. It is prepared by treating potassium carbonate in solution 
with milk of lime, which results in the formation of caustic potash in 
solution and precipitated carhonate of calcium. The solution is then 
evaporated in polished cast-iron vessels, stopping the evaporation when 
the specific gravity reaches 1.16 if the product is to be free from iron. 
In this case the evaporation is continued in a vessel of silver free from 
copper. Commercial caustic potash solution has a specific gravity of 
360 B. To prepare the solid caustic potash the solution is evaporated 
to dryness and then fused and cast in the form of sticks. The product 
thus prepared contains the impurities of the potassium carbonate used, 
namely, alumina, potassium chloride, potassium sulphate, and potassium 
silicate. 'l'o get rid of these the commercial product must be dissolved 
in pure alcohol, which leaves undissolved the potassium sulphate and 
silicate; but traces of potassium chloride, carbonate, and acetate are 
generally present. 

Potassium bromide.-This salt is manufactured from bromine by a 
number of different processes. One of these consists in dissolving bro
mine iu caustic potash solution, when a mixture of bromide and bromate 
of potassium is formed. If this mixture be evaporated and gently ig
nited pure bromide is left, the bromate being decomposed. .Another pro
cess consists in bringing bromine water (bromine in solution) and amor. 
phous phosphorus together, thus causing the production of hydrobromic 
acid, which is then neutralized with milk of lime; insoluble phosphate 
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and phosphite of lime are precipitated while calcium bromide remains 
iu solution; this on treatment with potassium carbonate yields insolu
ble calcium carbonate, and potassium bromide remains in solution and 
may be obtained by evaporation. 

A third process depends upon the formation of bromide of iron, which 
takes place when bromine water and iron filings are brought together. 
The bromide of iron is then decomposed by potassium carbonate, which 
causes the precipitation of the iron while potassium bromide remains 
in solution. 

Potassium bromide is largely used in medicine for internal as well as 
external applications. It is also employed in photography. 

Potassium iodide.-This salt is prepared by methods similar to those 
in use for potassium bromide. It is quite largely used in medicine~ 

Potassium chlorate is prepared on the .large scale by the following 
process: Chlorine, generated in the ordinary way from manganese di
oxide, and hydrochloric acid, is passed into milk of lime until the liquid 
is nearly saturated. After this the solution of chloride and chlorate 
of calcium thus produced is evaporated and then treated with potassium 
chloride, resulting in the formation of potassium chlorate, which crys-
tallizes out, and is then washed and dried. 

Potassium chlorate is used in -very large quantities for a variety of 
purposes, among which may be mentioned its use as a source of oxygen 
ga~, in the manufacture of matches, for p~Trotechnic purposes, in calico 
printing, in the manufacture of potassium permanganate, in medicine, 
and in the manufacture of bromine, particularly in Michigan, where it 
is ad dsable to use as little sulphuric acid as possible; and, since less of 
this is necessary when potassium chlorate is employed, this salt has 
taken the place of manganese dioxide, and its use is spreading also to 
those bromine wells of West "Virginia which contain calcium chloride 
in large quantity. 

The table at the end of this chapter shows that since 1869 the increase 
in the imports of potassium chlorate has been very great, the highest 
figure, 1,855,899 pounds, having been reached in 1887, while the lowest 
figure, that for 1869, was 270,006 pounds. 

Potassiurn chromate and bichromate.-For description of processes 
employed in manufacture, statistics, etc., the reader is referred to the 
reports on chromium in this and previous volumes of the Mineral Re
sources. 

Yellow and red prussiate of potash.-Yell ow prussiate of potash, or 
potassium ferrocyanide, is prepared on the manufacturing scale by 
melting potassium carbonate or crude potash mixed with iron filings 
and various animal materials, such as horn, claws, dried bl'Ood, wool, 
feathers, leather cuttings, etc. The operation is conducted in hemi
spherical cast-iron vessels set in brick work and heated by a fire with a 
circular flue. The animal materials are decomposed, their nitrogen 
uniting with carbon anrl potassium to form potassium cyanide, while 
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the sulphur contained in the potash and in the animal matter unites 
with potassium and iron to form potassium iron sulphide. In the subse
quent lixiviation of the fused mass the substances above mentioned 
react to produce potassium ferrocyanide, which must be purified by re
~rystallization. This salt forms the starting point for the preparation 
of almost all the so-called cyanogen compounds. It is used in the 
manufacture of Berlin blue, but its importance, for a number of reasons, 
is not so great as in former years. 

The table of imports at the end of the chapter shows that the maxi. 
mum amount, 544,167 pounds, was reached in 1881. The amount for 
1887, viz, 412,130 pounds, is larger than for any year previous to 1881 
or since, except the year 1883, when the amount imported was 510,522 
pounds. / 

Red prussiate of potash, or potassium ferricyanide is manufactured 
by some process of oxidizing the yellow prussiate. The process com
monly used on the large scale consists in passing chlorine through a 
solution of the yellow prussiate. It is used in dyeing wool and in the 
preparation of aniline black and violet, etc. The imports of this salt, like 
those of the yellow prussiate, reached the maximum, 106,424: pounds,. in 
1881, falling off regularly unt~l the past year, for which the imports, 
80,492 pounds, are higher than for any year since 1881. 

Table of imports of potassium salta fol' the years 1869 to 1887, inclusive. 

Muriate of potash. 
Bicarbonate of Carbonate of 

potash and calcined potash, or fused. 
or pearl ash. 

Caustic potash. 

Years. 1----.,---- - ----- ---,.----1-------1 

Quantity. Value. Quantity. Value. Quantity. Value. Quantity. Value. 
----1-----1-------1--- ----- ---J----1 

Pounds. 
1869 ......................... . 
1870 ...•.............•...... -
1871. .••••............ 
1872.... . . 5, 821, 551 
1873 . • . • 7, 765, 405 
1874...... 7, 444, 280 
1875...... 11, 741, 710 
1876. •• • • • 9, 88!, 722 
1877...... 13, 603, 193 
1878...... 19, 655, 204 
1879...... 21, 334, 022 
1880 ...••. 24,024,554 
1881. ..•.. 22, 801, 259 
1882...... 43, 475, 660 
1883 ....•. 30,742, 333 
1884 ...... 148, 712,767 
1885. •• • • • 40, 8. 39, 704 
1886. • • • • • 46, 824, 006 
1887...... 39, 800, 600 

$61,270 
126,418 
158, 768 
134, 289 
190, 587 
157,542 
209, 413 
292,603 
250, 818 
331, 48!) 
335, 7D9 
743,825 
535, 259 
731, 409 
613, 674 
721, 736 
592,432 

Pounds. Pounds. Pounds. 
362, 237 $20, 649 .............. .••....••......••...••• 
418, !110 26, 035 ........... - ........................ . 
170, 8::!3 10, 550 . . . . . . . . . . . . • . . . • . . . . . • • . . • . .•....•• 
430, 765 3-t, 555 .......................... . 
465, 073 38, 507 . . . . . . . . . . . . • . . . . . . • . • • • . • . . ••..•••. 
440, 330 36, !l23 .. .. • .. .. . ........................ .. 
531,465 38,099 ......... . .... ... .. ............... . 
::!29, 119 20, 6-l3 .. .. . .. . .. .. • .. .. .. .............. .. 
3!l7, 700 25, 057 . • • . . . . . . . . . . . . . . . . . . . . . . . . .•...••• 
374, 392 22, 721 .................................. .. 
211,467 12,178 ................................... .. 
40:,, 9-!1 22, 317 . . .. . .. .. . . ...................... . 
708, 585 39, 214 . .. .. . .. • . . ........................ .. 

1,036,476 55,045 ................................... .. 
1,571,012 93,R17 ................ . 

126, 160 7, 025 1, 729, 242 $79,722 785, 018 $44,174 
45, 895 2, 004 2, 841, 705 I 02, 384 1, 000, 140 48, 431 
29, 426 1, 543 4, 266, 608 153, 799 1, 296, 062 62, 221 
21, 734 533 4, 584, 934 159, 526 1, 237, 857 56, 184 
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Table of imports of potassium salts, etc.-Continued. 

Chlorate of potash. Chromate and bi- Hydriodate, iodide, 
chromate of potash. Crude potash. ' and iodate of 

Years. potash. 

Quantity. Value. Quantity. Value. Quantity. Value. Quantity. Value. 
- -- - ------

Pounds. Pounds. Pounds. P ounds. 
1869 .••••• 270, 006 $64-,262 P-.77, 432 $78,288 .......... . .... ........... . .................. ............ 
1870 ...... 359, 104 80,737 1, 235,946 127,333 .................. ............. . ................ ................. 
1871. ••••• 595,068 85, 315 2, 170,473 223,529 .................... ................. 17, 842 $49,503 
1872 ..... 609,822 167, 065 1,174, 274 220, 111 1,514 6,520 
1873 ...... 696,261 176, 124 1,121, 357 178, 472 ................ . .......... . 1, 037 5, 248 
1874 ...... 804,346 188,148 1, 387, 051 218, 517 ............. 1, 041 5,380 
1875 ...... 755,791 161, 189 1, 417,812 1&1,42< 1 ......... . 483 1,499 
1876 ...... 474,598 104, 549 1, 665,011 175,795 .......... 61 125 
1877 .••••• 1, 122,442 202. 992 2, 471, 669 264,392 .......... 195 396 
1878 ...... 768,758 128, 227 l, 929, 670 211,136 .... .. .. 81 276 
1879 ...... 1, 110,854 170, 843 2, 624, 403 221, 151 948, 206 $il0, 696 50 203 
18RO .••••. 1, 305, 133 180, 660 3, 505, 74-1 350, 279 564, 807 22, 557 182 759 
1881 ...... 1, 086,781 150, -H4 4, 404,237 402, 088 537, 009 25, 451 480 1, 267 
1882 ...... 1, 219, 280 16:1,906 2,449, 875 261,006 957, 124 50, 5b0 137 528 
1883 ...... 1, 444,979 173,617 1, 990, 140 208, 681 I 982, 843 54,216 50 69 
1884 ...... 1, 169,790 126,272 2, 59il, 115 

210,677 1 107,411 5, 308 147 182 
1885 ...... 1, 395, 966 159, 270 1, 448, 5i!9 92,556 53,771 2, 233 122 200 
1886 ...... 1, 827, 199 230,478 1, 985, 809 Ul9, 117 464,431 16, 869 44 96 
1887 ...... 1, 855,899 223, 321 1, 722, 465 120,305 159,342 4, 077 55 170 

Nitrate of potash i Nitrate of potash Prussiate of Prussiate of pot-or saltpeter, 1 or saltpeter, potash, red. ash, yellow. 
Years. 

crude. 
1 

r efined. 
---------

Valu~. ~ Quantity. Value. Quantity. Quan- Value. Quantity. Value. tity. 
------

Povnds. Pounds. Pottnds. Pottnds. 
1869 ...... 8, S78, 996 $313,114 106, 007 $4,435 25,560 $10,576 146, :.!19 $35,703 
1870 ...... (a)9, 001, 265 347, 280 226, 160 10,859 45, 810 18, 222 287,876 61,870 
1871 ...... (a)7, 808, 150 320,944 133,452 7, 821 17,480 7,222 255,325 58,009 
1872 ...... (a)5, 201, 191 244,710 79,564 6, 011 326 203 33,005 11,266 
1873 ...... 10, 682,038 498,932 (a)523, t!58 31,141 2, 650 1, 348 263, 112 94, 516 
1874 ...... 8, 280, 341 392, 515 (a)166, 277 12; 5il0 21, 515 14, 622 151, 057 40, 679 
1875 ...... 9, 457,954 380,286 (a)222, 113 16, 988 9, 454 6, 791 133,023 32,290 
1876 .••••• 7, 507,213 279, 635 (a)352, 515 20,510 9, 534 5, 042 55, 439 13,647 
1877 .••••• 10,322,255 382, ()91 (a)549, 039 29,562 22,669 11, 517 18,500 3, 876 
1878 ...... 8, 126,384 332, 162 (a)302, ss:l 18, 21'6 12, 287 5, 640 56,000 11,874 
1879 ...... 8, 294, 987 342,392 (a)351, 401 19, 161 33,100 14, 167 25, 020 5,299 
1880 ...... 11, 309, 351 428,904 (a) 1, 051, 705 58,598 47,990 21,394 112, 617 22,483 
1881.. •••• 11, 014, 226 414,631 (a)322, 936 19, 536 106,424 49,685 544,167 108, 954 
1882 .... : 11, 796, 091 439,459 (aJ435, 794 26,719 71, 678 26,000 326,020 64, 391 
1883 ...... 10, 534, 081 382,589 (a)l99, 468 11,372 53,495 21,0-16 510,522 100, 701 
1884 ...... 10, 152, 878 320,336 112,463 5. 768 64,219 24,044 346,092 66,870 
1885 ...... 11,753,940 341,222 119,207 4; 525 69,784 23,956 183,457 34,512 
1886 ...... 10, 4 71, 618 285, 629 54,211 2,599 57,100 19, 005 338,967 51,581 
1887 ...... 10, 522, 1181 298, 070 218, 473 9,723 80,492 22,831 412,130 58,300 

Years. 
Sulphate of potash. I Kainite and kieserite. 

Quantity. Value. Quantity. Value. 

Pounds. Tons. 
1869 .................................................................................... . 
1870 ................. . ................................................................ .. 
1871 .................................................................................... . 
1872 ..................................................... -~---···-- ...... •••••• ......... . 
1873 ........................................ . ......................................... . 
1874 .................................................................................... . 
1875 ..................................................... ·•••••···· ..................... . 
1876 .............................................................. . ..................... . 
1877 ......................... . ....................................................... .. 
1878 ........................................ . .................................. ·••••••••• 
1879 ................................................................................... .. 
1880 .......................................................................... . 
1881 . .. • .. • • • • .. • • • • . • • . • . .. . .. .. . • • . . • • . . • • . . •• -.... - ••. - ••.•••••. . -...... . • • . . ........ . 
1882 ......................................... ............ ........ . ................... .. 

i~~~: :::::::::::::::::::::::: :~ ~:: ::::::::: :· . .... 346;348' ... $6,'227 ..... i26:i67" $757,014 
1885 ..••.•••.••.•.•..•• -- ••...•...••..•. -... . 11, 888 190 84, 2:!0 483, 780 
1886 . .. .. .. .. .. • . .. .. .. .. .. . .. • .. .. .. .. .. . .. . 651, S~3 10, 850 102, 391 650, 689 
1887 .... .. ...... . ....................... .... . 1, 996,324 38,986 76,551 446,018 

a Including partially re:finefl. 



SODIUM SALTS. 

BY WILLIAM C. DAY. 

The process of manufacturing metallic sodium which has thus far been 
employed consists in reducing sodium carbonate or soda ash by means 
of charcoal or other form of carbon. The process is as follows: 30 kilo
grams of soda ash are thoroughly ground up with 13 kilograms of slack 
or small coal and 3 kilograms of chalk. This mixture is placed in an 
iron cylinder 1.2 meters long and 0.14 meter in diameter, coated with 
fireclay, and this introduced into a reverberatory furnace in which it 
can be heated up to whitenes~. The ends of the cylinder are closed by 
iron plates, through one of which passes a l-inch iron gas pipe, serving 
to conduct gas and sodium vapor; the latter condenses in an iron re
ceiver. In a successfully conducted operation ~he amount of sodium 
obtained is one-third of the theoretical yield. 

The invention of a new process for the manufacture of sodium (equally 
applicable also to potassium) has recently been made by Mr. H. Y. 
Castner. The following account of this process is taken mainly from an 
article by Mr. James MacTear, F. C. S., published in the ''Journal of the 
Franklin Institute," Vol. 123, p. 463. The process consists in reducing 
either the hydrate or the carbonate of sodium in fused state by means 
of carbide of iron or its equivalent, a mechanical mixture of carbon and 
iron so intimate that the t"""o substances can be separated only by aid 
of acids or intense heat. Such a compound is obtained by coking a 
mixture of tar and iron; the latter is in an extremely finely divided con. 
clition and produced by reduction of oxide of iron ("purple ores") with 
carbonic oxide or hydrogen. Such proportions ofiron and tar are used as 
will yield on coking a product having the composit.ion, iron 70 per cent. 
and carbon 30 per cent., equivalent to the formula Fe02• This after 
being ground is ready for use and consists of fine particles of iron coated 
with carbon. This is then mixed, preferably with caustic soda rather 
than carbonate on account of greater fusibility, in such proportion that 
the carbon in the so-called ''carbide" shall not be in excess of the amount 
theoretically required to reduce all the soda to sodium, according to the 
following equation: 

6NaOH + FeC.2 = 2Na20o3 + 6H +Fe+ 2Na. 

'11his mixture has thus far been treated in crucibles of cast steel, but 
cast-iron crucibles having been found suitable it is intended to use them 
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rather than the more expensive steel; they are capable of holding 15 
pounds of caustic soda together with the proper proportion of the car
bide. After charging the crucible it is placed in a small furnace, where 
it is ktpt at a low heat for about thirty minutes, during which time the 
mass fuses, boils violently, and a large part of the hydrogen is expelled 
by the combined action of the iron and carbon; the carbide, owing to 
its gravity, remains in suspension throughout the fused soda. At the 
end of the time stated the contents of the crucible have subsided to a 
state of quiet fusion. The crucible is then raised to its position in the 
distilling furnace and connected with the condenser. The hydrogen 
escaping from the condenser is lighted and serves to show by the size 
of the flame bow the operation is progressing in the crucible; the dis
tillation of sodium begins soon after the crucible is in its place. 

In the application of this process to the preparation of potassium a 
little less of the "carbide" is used than is required by the reaction, so 
that no carbonic oxide is formed and all danger of the formation of the 
explosive compound of potassium and carbonic oxide is removed. In 
the preparation of sodium, however, it has been found advisable to use 
a little more ''carbide" than the reaction calls for, and this accounts 
for the presence of a small quantity of carbonic oxide (about 5 per cent.) 
in the escaping gas. This small amount of carbonic oxide rarely com
bines with any of the sodium in the tube, which never becomes choked 
from the formation of the black compound. 

The average analyses of the residues left in the crucible after the dis
tillation show their composition to be as follows: 

Residue in the Castnm· sodium p1·ocess. 

I Per cent. 

Carbonate of soda.................................... . .. . .................. 77 
Peroxide of sodium........................................................ 2 
Carbon..................................... . ............................... 2 
Iron .................................................... _.. . . . . .. . . . . . . . . . . . . 19 

The average weight of these residues, from operating upon charges 
of 15 pounds of caustic soda and 5! pounds of carbide, is 16 pounds. 
These residues are treated either to produce pure crystallized carbonate 
of soda or caustic soda, and the iron is recovered and used again with 
pitch in the formation of carbide. Operating on charges as above men
tioned the yield has been : 

Yield in the Castnm· process. 

Pounds. 

Sodium, actual............................................................. 2.50 
Sodium, theory....... . ........... . ......................................... 2. 85 
Soda, carbonate, actual............. .. .. .. .. .. .. .. .. .. .. .. .. .. .. .. . .. .. .. .. 13. 00 
Soda, carbonate, theory . ... .. .. .. .. .. . .. .. .... .. . . .. . .. .. . . .. .. .. .. . .. . . .. . 13. 25 
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The average time of distillation has thus far been one hour and a 
half, and as the furnace used was arranged for three crucibles, 45 
pounds of caustic soda are treated every ninety minutes, producing 7 z 
pounds of sodium and 39 pounds of carbonate of soda. The furnace is 
heated by gas from a Wilson gas· producer, consuming one hundred
weight of fuel per hour. The following estimate of cost, etc., is given 
from the actual running of the furnace, working with the above charges, 
for twenty-four hours: 

Cost per furnace chm·ge in the Castnm· pt·ocess. 

Cost. 

720 pounds of caustic soda, at $53.24 per ton . . . . . . .................... .•. . . . $17. 12 
150 pounds of "carbide," at 1 cent per pound ............ ·......•........... 1.50 
Labor...................................................................... 4. 84 
Fuel....................................................................... 4.08 
Reconverting 624 pounds of carbonate into caustic, at a cost of about $23.20 

per ton on the caustic produced, say. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 4. 84 

Total. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. . . . . . . . . .. .. . . . .. . . .. .. . . . 32. 38 
Deducting value of 4i5 pounds of caustic soda recovered................... 11. 28 

Cost of 120 pounds of sodium............ . .. .. • . .. .. . . . . .. .. • • • • • . • .. .. .. .. 21. 10 
Cost, per pound, 17! cents. 

There is no doubt that the crucibles may be used two hundred times 
before they become unfit for further use. Upon these facts the claim is 
based that sodium may be prouuced upon the large scale at a cost of 
less than 25 cents per pound. By the old process the cost of producing 
1 pound of sodium is about $1. 

This process is now carried out on the large scale at the Castner 
works at Oldbury, England. At the same works sodium is employed 
in the manufacture of aluminum. The following account of the process 
employed is taken from the London Engineering: 

"For the manufacture of the double chloride of aluminum and sodium, 
the company employs twelve regenerative heating furnaces, each 20 
feet high by 30 feet long and 15 feet wide. There are 5 retorts in 
each furnace, or 60 retorts in all. Tile capacity of the plant is about 
6,000 pounds per day. The fllrnaces are charged witll a mixture of 
alumina and carbon. Wilen the charge has reached the proper temper
ature, which takes about an hour, chlorine gas is admitted in definite 
proportions, the amount being regulated by a series of valves. The 
process is continm~d for about two days,- about 100 pounds of chlorine 
being passed into the furnace daily. During the two days of the oper
ation the double chloride is being continually distilled from the charge, 
and when the whole of the latter has been got out the chlorine gas i:s 
stopped and the double chloride obtained is withdrawn from the con
densers in the form of a crystalline mass of about 2~ hundredweight. 
The double chloride contains about 12 per cent. of aluminum, and yields 
under treatment with sodium about 10 per cent. of aluminum. The 
plant employed for the generation of chlorine is a modified Weldon 
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plant, and is declared by Sir Henry Roscoe to be the most perfect one 
extant. The same authority, speaking of the double chloride proc
ess as a whole, has just reported that 'the plant .necessary for car
rying on this process is very extensive, and much of it is entirely novel 
'in its character, and, in consequence, it is not in quite so forward or per
fect a condition as that of the so<lium manufacture; but portions of it 
are complete, and these have been at work already satisfactorily, whilst 
the remainder is on the eve of completion.' The double chloride, on 
being withdrawn from the furnaces or stills, is stored for use in air-tight 
chambers, each capable of containing two tons. 

"In the treatment of the chloride by sodium so as to produce alumi
num, two special kinds of furnaces are employed at the Oldbury 
works. One of these ha~ a slanting hearth, somewhat after the form 
of a bath-tub. The furnace is heated by gas, as are all the furnaces 
and other apparatus used throughout the works. The temperature of 
the furnace is about 1,000°0. The charge consists of about 25 pounds of 
sodium, 80 pounds of chloride, and 30 pounds of cryolite, which is used 
as a flux. These materials are charged into the furnace through a hop
per at the top, and after an interval of about an hour and a quarter the 
slags are drawn off, and the aluminum is run out into a cup at the bot
toln. About 8 pounds of aluminum are obtained from each charge. 
The second form of furnace employed does not materially differ from 
the one just described, except in regard to the method of withdrawing 
the charge of aluminum, which is allowed to settle to the bottom of a 
~rucible, whence it is withdrawn by removing a plug in the bottom. 
In the latter case the aluminum is found enveloped in its slag, the latter 
having to be broken before it is withdrawn. Both furnaces are now 
under careful experiment, and it is probable that one will be definitely 
adopted before long. The aluminum is cast in the form of small pigs 
not unlike the shape of pig-iron. Each pig weighs about a pound." 

The chemical reactions that occur in the manufacture of aluminum 
are as follow: 

(1) The sodium process-
6N aHo + Fe02 = 2N a + ?.N a2003 + 6H + Fe. 

(2) The chlorine process-
Ab03 + 30 + 601 + NaCl = Na01Al2016 + 300. 

(3) The aluminum process-
Al2Ul6 + 6N a = 6N aOl + 2Al. 

Sodium salts.-In the report on "Glass Materials" by Mr. Joseph D. 
Weeks in "Mineral Resources of the United States, 1885," an interest
ing account of the various sodium compounds used in making glass was 
given. Of the sodium compounds used in the manufacture of glass, 
soda ash is the most important, although, as was shown by Mr. Weeks, 
the consumption of salt cake for this purpose has quite markedly in
creased since 1880. Almost all of the soda ash consumed in the United 
States is imported principally from England. The amount imported 
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during 1887 is 117,533 long tons ; the amount manufactured. in the 
United States during the same year is 38,065 long tons. Most of this 
product comes from the works of the Solvay Process Company at Geddes, 
New York. A full description of these works and their history was 
given in the report by Mr. Weeks already referred to. In addition it 
may be said that they are now manufacturing bicarbonate of soda, a 
branch of manufacture which has been undertaken by them since 1885. 

About one-fourth of the soda ash of domestic manufacture is used in 
glass making; something less than one-fourth for the manufacture of 
bicarbonate of soda and sal soda; one-fifth in paper manufacture; 
nearly one-fifth for the manufacture of soap and chemicals, and there
mainder for various minor purposes. 

The following table was compiled by the English chief inspector of 
alkali works, Mr. A. E. Fletcher, and published in the Engineering and 
Mining Jottrnal. The table shows very clearly the relative positions of 
the Leblanc and the ammonia process since 1877 (quantities given in 
long tons): 

Annual production of alkali, etc., in the United Kingdom. 

I I• 
Alkali,48 per cent. 

I Salt Bleach- Bicar-

Years. decom- Soda Cans tic ingpow- bonate Total. 
posed. Leblanc .Ammo- crystals. soda • der. (a) of 

nia soda. process. process. 

--------- - -- --------
1877 ..••••• 578,201 :!17, 556 6,220 169,769 74,663 105, 529 12,109 1, 164,047 
1878 ....... 568,542 196,876 11,116 170, 872 84,612 105, 044 11,756 1, 148, 818 
1879 ....... 615, :!87 ~30, 683 15, 526 185, 319 86, 511 115,290 13, 083 1, 126,699 
1880 ....... 700,016 266,093 18, 800 192, 926 106,384 131, 606 ]3, 539 1, 429,364 
1881. ...... 675, 099 238,687 20.400 203,773 108, 310 135,826 12,853 1, 394,948 
1882.------ 679, 935 233, 213 39, 000 180, 846 116, 864 135, 170 14, 115 1, 399, 143 
1883 . ...... 705,732 227,284 52, 750 188,678 119, 929 141, 868 13, 609 1, 4:i2, 188 
1884. ------ 690,502 20,1,, 072 61,480 182,567 141, 639 128,651 14, 576 1, 423,486 
1885 .... -- 722,472 18~. 597 77,530 202, 705 144,954 132,761 15, 179 i, 480, 198 
1886.-----. 713,112 165,782 85, 000 182,379 153, 884 136,234 15, 083 1,4~4, 465 

a This includes chlorate of potash, taking 5 tons of bleaching powder for 1 ton of chlorate. The 
amount of chlorate of potash now made is 7,000 tons per annum. 

The present relative conditions of the Leblanc and the Solvay proc
esses of soda manufacture are of considerable interest from the scien
tific as well as from the commercial standpoint. The Leblanc process, 
until withinafewyears, has monopolized this branch of manufacture; but 
it has suffered in the time mentioned from the competition of the Sol
vay process ·to the extent indicated in the foregoing table. The value 
of the existing Leblanc plant is estimated by the inspector at £3,000,000. 
In 1887,600,000 tons of sulphuric acid were used to decompose the salt 
used as raw material. Both ot' these processes are attended by very 
large waste. With the Leblanc process the waste is that of sulphur, 
which forms 15 per cent. of the total material thrown away.,.-an aggre
gate of 1,500,000 tons, or 225,000 tons of sulphur. At Widnes, England, 
8,000,000 tons of waste have accumulated, and when it is remembered 
that this waste decomposes under atmospheric influences with the pro-
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duction of noxious gases, an idea of its ohjectionalJle eharacter Llay be 
obtained. The :l\Iessrs. Chance Brothers, of Oldbury, ha,Tc devised a 
})roc~ss for recovering the sulphur from the tank waste. This process 
consists, in brief, of decomposing the waste by means of carbonic acid 
under the proper conditions of temperature and pressure. The sulphur 
is liberated in the form of hydrogen sulphide, which is aYailable for the 
production of sulphur in its elementary condition or of sulphuric acid. 
The lime becomes carbonate. (a) This process is pronounced a com
mercial success by the chief government inspector. 

The waste connected with the Solvay process is that of chlorine, and 
as yet no means base been devised for preventing it. The importance 
of a successful method of saving this chlorine in the Solvay process may 
be appreciated when it is considered that the manufacture of bleaching 
powder from the hydrochloric acid of the Leblanc process is the great 
stronghold of that process, by which it is enabled to continue in compe
tition with the Solvay process. 
· A process devised by Messrs. Parnell & Simpson has for its object
ultimately the consolidation of these two great processes into one. The 
following account is taken from an article by Dr. Francis Wyatt in the 
Engineering and JJlining Jottrnal: 

"Its primary object is to pro"lide a substitute for the lime used to re
cover the ammonia in the Solvay process; and, as a secondary but im
portant object, it seeks to recover the sulphur lost in the 'tank waste'. 
This two-fold purpose is accomplished by using the waste to decompose· 
the residual ammonium chloride. The ammonia combines with the 
waste to form ammonium sulphide, which passes over in gaseous form 
from the decomposing apparatus, leaving a residual liquor of calcium 
chloride. The ammonium sulphide is used instead of simple ammonia 
to saturate the salt solution. By the addition of pure carbonic acid 
gas the sulphide is decomposed, ammonium bicarbonate is formed in 
the liquor, whence bicarbonate of soda is derived, according to th~ 
usual reaction, with evolution of hydrogen sulphide. This latter gas is 
conducted into a bolcter of special construction to be stored, and is 
burned for the production of sulphur by what the inventors ha\e calleti 
'a method of restricted combustion.' The gain by this process is said 
to be equal to a ton of lime saved and six hundredweights of sulphur 
recovered per ton of carbonate produced, and no voluminous explana
tions are necessary to show even those who are but slightly conversant 
with the subject that the scope of this invention tends to change com
pletely the conditions to which the manufacture of soda is at present sub
ject. This preliminary and hasty general review has been sufficient to 
show that neither of the two great rival processes can be regarded as 
complete in itself, for while the one may fairly lay claim to the mono
poly of profitable soda making, the other certainly enjoys the monopoly 
of bleaching powder. 

"The Leblanc manufacturers are known to be losing considerably on 

(a) For a full account of this procet;s, ~:;ee the article on snlphnr in this volume. 
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every ton of alkali they produce, but they have counteracted this loss 
by a combination amongst themselves which so consolidates their inter
ests, that a sufficiently remunerative price is affixed to their by-product, 
not only to make up for the loss on their soda, of which they have 
wisely restricted the production to the bare equivalent of the bleaching 
powder required for consumption, but to allow a certain reasonable 
profit on the entire output. Whenever there is a fall in soda this all
powerful combination restores the equilibrium by increasing the price 
of bleaching powder, and nothing can shake or alter this condition 
until the Solvay process can produce cheap chlorine." 

During 1887 the operations of obtaining sodium carbonate from Owen's 
lake have continued. The process of obtaining soda by evaporating 
the water pumped into vats along the shore seems to be establislled as a 
success, and it is expected that works for refining the soda for market 
will be located at Boland, a new town at the terminus of the C<lrson and 
Colorado railroau, 2 miles below Keeler, Inyo county, California. 

Sodiurn nitrate.-Although, as was stated in "Mineral Resources of 
the United States," 1882, sodium nitrate is known to occur in Hum
boldt county, Nevada, and in California, no developments have yet been 
made, and the large quantity of sodium nitrate annually consumed in 
the United States is still imported. As is shown by the table of imports 
at the end of this chapter, the largest amount of sodium nitrate ever 
imported was entered in 1882; from this time until 1886 there was a 
falling off each year, but in 1887 the imports rose from 101,216,225 pounds 
in 1886 to 172,291,911 pounds in 1887. The amount of sodium nitrate 
directly used in the manufacture of blasting powder is already quite 
large and is increasing. The amount employed as raw material in tbe 
manufacture of potassium nitrate through the double decomposition of 
sodium nitrate and potassium chloride is a large item of consumption 

Imports of sodium salts. 

Sodium. Nitrate of soda. Bicarbonate of soda. Carl:lonate of soda. 
Years. 1------1--------1------1-- ----1 

Quantity. Value. Quantity. Value. Quantity. Value. Quantity. Value. 

---------------1----1--------
Pounds. Pounds. Pounds. Pounds. 

1869.- •. -- .• ----- . ------- 28, 866, 364 $600, 691 18, 092, 250 $540, 263 485, 695 $7, 638 
1870.-- --------- •. -----.. 31, 122, 795 752, 604 15, 01~, 629 347, 530 468, 390 6, 564 
1871.-- --------- .. --.---. 50, 290,377 1, 254, 965 18, 998, 399 421, 177 1, 070, 820 18, 108 
1872 ... ---------· -----··· 35,817,597 93-!,118 13,530,188 374,231 .....•••..•••.• 
1873 ... ···--···-· .••...•. 59,757,241 1,469. 243 10,571,049 369,867 .••..•..•. ····-· 
1874 .................... 61,978,316 1,338,141 11,873,182 435,455 ·····••••• ..... . 
1875 ... ···--····· -·····-· 52,105,826 968,855 6,853,588 231,755 .......... ---·--
1876 ............. ----···· 57,887,218 1,055,357 4,482,911 125,587 ..•...•....•...• 
1877 .. - ..•. -.---. ---. ---. 54, 246, 531 1, 324, 299 3, 765, 165 98, 277 -..• -. - . -. . • --.-
1878 .. - .•••••.••..• -.--.. 42,258, 855 937, 223 3, 693, 494 92, 917 .. -....... -.••.• 
1879 ... --··-····· ........ 76,285,858 1,348,580 2,392,719 60,701 --·····--- .••••• 
1880 ... ······--· ·····~·- 68,043,4:!6 1,830,396 2,211,113 53,270 .......... ····--
1881. .. ··•••·••· ·····--· 94,341,161 2,356,167 1,951,851 58,312 ............... . 
1882 .. ---···--- ..•...•. 184,598,857 3,911,610 1,627,086 52,361 ............... . 
1883 ... --······· .••.••.• 127,892,324 2, 336,681 2, 298,914 55,081 ------ ·-·· ..... . 
1884 ... · ·•·••··•· $62121,202,2961,983,378 2,154,922 49,377 ········-···--·· 
1885.. . . •.•• -- •• 4 109,361, 808 1, 696, 056 2, 516, 951 50, 535 . - .•• -.-- .. ---·-
1886 ... · ·····---· 15 101,216,225 1,681,824 3,220,927 54,511 ......... -·-··· 
1887 .. ····•·••· 356 172,291,911 2,614,162 2,478,669 45,801 ····--·--· ------

9194 MIN-42 / 
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Imports of sodfum salts-Continued. 

Sulphate ot-
Sal soda crystals. Soda ash. 

Years. Glauber salts. Salt cake. 

Quantity. Value. Quantity. Value. Quan-
tity. Value. Quantity. Value. 

Pounds. Pounds. Pottnds. Pounds. 
1869 .•• 19,215,883 $228,229 131, 348, 209 $2,356,640 346, 003 $3,786 ........... $1,752 
1870 ... 20,004,440 206,802 128, 772, 962 2, 114,355 105, 001 1, 349 ........ ~ ......... - 2, 097 
1871 .. 28,637,489 281, 892 145, 428, 215 2, 387,583 234, 800 2,879 .............. ..... 2,436 
1872 ... 21,587,244 299, 8H 143, 177,508 2, 819, 4U!J 7, 070 276 . .............. .......... 
1873 ... 27,237.478 482,341 188, 443, 202 4, 778,668 ll:!, 1K2 2, 483 .................. ............ 
1874 ... 31,126,647 477,983 149, 203, 789 3, 670,573 1ti!l. 0-16 3, 056 .................. .......... 
1875 ... 27,666,534 379,857 170, 892, 671 3, 532, 601 7J, f>(J;; 2, 256 .................. .......... 
1876 ... 20,074,269 249,691 165, 502, 8!!7 2, 967, 372 11.718 420 ............... ........ 
1877 ... 18,648,665 187, 351 200, 631, 499 3, 285,966 285 14 .................. "····· 1878 ... 19,520,840 178,219 208, 425, 700 3, 128, 772 3!l5 31 ............... ........ 
1879_ .. 17,706,535 139,235 227, 893, 121 3, Oi.l6, 480 7, 357 131 ............... ........ 
1880 ... 23,814, 230 178,963 289, 511, 967 4, 292,633 6,198 89 ............... ....... 
1881. .. 15,695, 0!4 119,792 295, 227, 766 4, 154,258 775 15 ................. ............ 
1882 ... 29,842,140 242,978 267' 250, 809 3, 399, 96l 384,392 2,425 8, 954,834 55,622 
1883 ... 22,199,712 162,481 323, 726, 726 4, 006,638 26,341 367 7, 81l3, 756 43, 36a 
1884 ... 25,323,589 212,031 287, 401, 005 3, 510,411 728,957 4, 803 8, 416,147 40,646 
1885 ... 26,039,782 203,179 260, 932, 988 3, 065,989 11,314 220 11, 614, 534 52,334 
1886 .•. 30,687,608 197,240 279, 931, 929 3, 229,030 961,781 5, 970 7, 935,237 32,722 
1887 ..• 25,681,496 164,567 263, 274, 392 2,857, 930 613,132 2, 601 15,366,588 43,766 

Caustic sod!l. Silicate of soda or other Rochelle salts. alkaline silicate. 
Years. 

Quantity. Value. Quantity. Value. Quantity. Value. 

Pounds. Pounds. Pounds. 
1869 .......... 13,705,254 $448,661 ................. $678 750 $149 
1870 .......... 20,804,681 653,790 ................ ................... 145 34 
1871. ......... 27,952,469 877,710 .................. 7, 325 100 27 
1872 .......... 29,992,539 1, 037,329 919,934 14,003 ............... - ............. 
1873 .......... 28,871,629 1, 269,142 302,204 5, 047 ................... ................. 
1874 .......... 34,282,189 1, 516,133 125,870 2,175 ................... ................ 
1875 -......... 37,669,885 1, 419,292 116, 219 2, 047 ................... ................. 
1876 .......... 32,093,691 1, 107,200 164,441 2, 473 .............. ............. 
1877 .......... 33,375,447 1, 043, 933 262,184 3, 314 ....................... ... ......... 
1878 .......... 33,178,762 1, 015, 554 332,859 4, 597 8, 349 1, 645 
1879 .......... 45,767,366 1, 20~. 470 40!1, 906 5, 703 142 43 
1880 .......... 43,693,333 1, 056,497 1, 021,571 14,855 22,425 4, 380 
1881.-- •••. --. 49,465,385 1, 168, 277 557,251 8, 367 33 9 
1882 .......... 56, 8i8, 896 1, 282,412 106, 101 1, 444 40 10 
1883 .......... 52,172,490 1, 134,265 216,137 2, 207 40 10 
1884 .......... 79,002,327 1, 800,423 257,200 2,360 ................... ............... 
1885 .......... 71,606,399 1, 551,209 447,988 3, 990 ................ .............. 
1886 .......... 77,843,401 1, 558, 761 133,365 1,428 ....................... .................. 
1887 .......... 83,849,903 1, 608,490 475,039 6,002 .................... ................... 

• 
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Production.-The amount of fluorspar mined in the United States 
during 1887 was 5,000 short tons, valued, in its crude state at the 
mines, at $20,000. The sources in the United States are the same as 
those given in the report for 1836. 

Uses.-Two-thirds of the product is used in iron, brass, and steel 
works, the remainder in glass works and for the production of hydro
fluoric acid and other chemicals. It has recently been tried as an ex
periment in blast furnaces for the reduction of iron ores, but the results 
of this trial are not yet known. 

As is shown by the table of imports of cryolite, given at the end of 
this article, this mineral has been imported at the rate of 6,000 to 8,000 
tons per annum since 1883. The sodium and aluminum contained in 
cryolite are manufactured into various sodium salts, alum, aluminum, 
suplhate, etc., while the fluorine appears chiefly in calcium fluoride, a 
by-product. At least 10,000 tons of calcium fluoride are thus produced, 
valued at $3 per ton. 

Oryolite.-Tbe cryolite consumed in the United States still comes en
tirely from Greenland. As is shown by the following table, the amount 
imported for 1887 considerably exceeds that reported for previous 
years: 

Imports of cryolite for the yea1·s 1871 to 1887 inclusive. 

Years. Amount. Value. 

Tons. 
1871 ••••.•.••.••••.•••.• - ...................................................... . 
1872 ....................................................................... . 
1873 ....................................................................... . 
1874 ................................. . ............................ ········· 
1875 ....................................................................... . 
1876 ....................................................................... . 
1877 ....................................................................... . 
1878 ...................................................................... .. 
1879 ....................................................................... . 
1880 ....................................................................... . 
1881. ..................................................................... . 
1882.............................................................. 3,758 
1883...... .............. ...... ...... ............ .... .. ............ 6, 508 
1884.............................................................. 7,390 
1885.............................................................. 8,502 
1886 ...... --~- •• .. .. . •• • . • . .. • .. .. .. .. . • • • .. .. .... .. . . .. . . .. . .. .. . 6, 866 
1887.............................................................. 11,732 

$71,058 
75,195 
84,226 
28,118 
70,472 

103,530 
126,692 
105,884 
66,042 
91,366 

103,529 
51,589 
97,400 

106, 029 
113,847 
91,890 

157,034 



MICA. 

There was marked depression in the industry during 1886, due to in
creased importations and particularly to the tendency on the part of 
consumers to substitute small sheets for the large ones formerly used 
in stoves. In North Caroliua the product declined to a very Rmall 
amount. The importations were nearly doubled and a considerable 
stock was probably carried over from the previous year. In the re
gions outside of North Carolina a tend~ncy towards cheaper and more 
skillful methods of mining and cutting probably compensated to some 
extent for the decline in price. In 1887 the industry adapted itself to 
the new condition of things, especially the production of smaller sheets, 
and the output was increased. 

Production.-In 1886 the production was, roundly, 40,000 pounds, 
valued at $70,000. In 1887 this increased to 70,500 pounds, valued at 
$142,250. The following table gives the production since 1884. In these 
estimates the production of second class mica is included with first class 
although the latter is usually referred to by the trade in giving quota
tions: 

Production of mica front 1884. 

1884. 1885. 1886. 1887. 

1---------------1- -----------
Pounds. Pounds. 

North Carolina . . . . . . . . . . .. . . . . . . . . . . . . . . .. . . . 100, 000 60, 000 
Valencia mine, New Hampshire.............. 25, 000 29, 000 
Other mines in New Hampshire .......... ; ... 3, 260 1, 000 
Cribbensville mines, New M exico........... 1,000 2,000 

~\~-~f~!i~~~::: ~ ~:::: ~::::: ~::::: ~::::::::::::: . -. ~~·- ~ ~~ - :::: :: :::: 

Pounds. 
24, coo 

7, 500 
5, 000 
1,400 

600 
1, 500 

Pounds. 
50,000 

17,000 

3, 500 

Total................................... 147,410 92,000 40,000 70,500 

For comparison the table of imports is given below. The marked 
increase in 1886 and 1887 will be noticed: 

Unmanufactured ntica imported and entm·ed for consumption in the United States, 1869 to 
1887, inclusive. 

F1scal years ending June 30- Value. Fiscal years ending June30- Value. 

1869 .... - ........... -........... $1, 165 1879 . .. • • .. .. • . • .. .. • .. .. . . .. .. .. $9, 274 
1870 ............................ 226 1880 ............................. 12,562 
1871 ·--~--- .............. - .... - . 1, 460 1881 ....... .......... •••••• ...... 5, 839 
1872 ............................ 1,002 1882 ............................. 5,175 
1873 ............................ 498 1883 ............................. 9,884 
1874 ................... - •. ...... 1, 204 1884 ...... ....................... 28,284 
1875 .. ................................. -· . . 1885 ....... .............. ........ 28,685 
1876 ...... . ... .... . . .... .. ...... 569 1886 (a).......................... 43,107 
1877 ............................ 13,085 1887 (a) .......................... 63,480 
1878 ............................ 7,930 

660 
p, Including mica waste, 
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In Virginia mica mining was begun in 1886, at the old Henry mine, 
by Mr. Ira H. Allen. Five or six other companies have begun mining 
mica in this region. None of the plants, however, have much proba
bility of ultimate success, as their mica is found mixed with ocher and 
not in place. In preparing this mica for market it is first split into 
sheets about one-eighth of an inch thick. It is cut by machinery and 
then dressed; that is to say, the rough scales peeled off until the surfaces 
are perfectly smooth. If there are any blisters in the mica it can only 
be sold as second class. One man cuts about 50 pounds of mica a day. 
The principal waste is in finishing the sheets, when perhaps 33 per cent. 
of the mica is lost. The average yield of fimshed mica is not quite 10 
per cent. of the total quantity mined. 

Rocky Mountain division.-Tbe only mica mining in New Mexico is 
in the Cribbensville district, which has been previously mentioned. 
During 1886 the work was principally exploitation; only 1,400 pounds were 
mined, and of this amount 800 pounds were shipped to England. In 
1887 no mica is known to have been mined. 

In Dakota the mica deposits have been slightly developed in order 
to bold claims, but no mica was sold in 1886 or 1887. 

Mica waste.-The use of this substance for decorative purposes in wall 
paper, etc., is increasing; about 600 tons were used in 1887. It is ob
tained from New Hampshire and Virginia. There are two firms in 
Richmond who grind mica waste. Messrs. Traylor & Hargrove grind 
about 350 tons a year. The best quality is sent, after grinding, princi
pally to New York, to be used for decorative purposes. The second 
quality is used, without grinding, for steam and water valve seats. The 
rest is sold for mixing with fertilizers. It is claimed that it aids the 
:retention of moisture. The Richmond Lubricating Company grinds 
about 200 tons of mica a year, which is used very much as the above, 
except that the poor grades are used in making axle grease. The price 
paid varies from $10 to $15 per ton, according to quality. 

MICA MINING IN NORTH CAROLINA. (a) 

BY WILLIAl\1 B. PHILLIPS. 

History.-Modern mica mining has been carried on in North Carolina 
only since 1868. The rediscovery of the deposits in this State appears 
to have been made by Hon. Thomas L. Clingman, Asheville, North Caro
lina, although, according to the late Mr. W. C. Kerr, State geologist of 

a In the preparation of this sketch I have been greatly aided by the miners and 
dealers in Mitchell, Yancey, Jackson, Haywood, Cleveland, and Stokes counties, I 
would especially return my public acknowledgments to Messrs. J. L. Rorison, D. 
A. Bowman, Frank Sanders, S. W. Blalock, T. A. Love, and Jesse Washburn, of 
Mitchell county; A. H. McFalls and W. W. Green, of Cleveland county; E. S. Bow
ers, of Jackson county; L. H. Smith, of Yancey county; and the Pepper Mining 
Company, of Stokes county. 
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North Carolina (a), several valuable deposits in Mitchell county were 
worked by prehistoric people more than two hundred years ago. Who· 
ever these "old men" were, whether natives or wandering tribes, Span· 
ish soldiers, or Norsemen, they left behind them abundant evidence of 
their skill and industry. We know little or nothing about them, ex· 
cept that they worked the deposits and disposed of the mica in some 
cases, perhaps (b), to the mound builders or other inhabitants of the 
Ohio valley. 

That they possessed considerable skill in the location of valuable de
posi~s is shown by the fact that when the mines were reopened in 1868-
'69 the best mica was obtained by following their leads. Being per
haps (c) unacquainted with the use of iron tools and unable to cope 
with very hard rock, their mining operations were quite simple, consist
ing generally in trenching and fire setting. Sheets of mica of consid
erable size have been obtained from some Indian mounds (d). 

The discoveries of these "ancients" lay unutilized until 1867. In 
the fall of 1867 General Clingman (e) was told by a New York dealer in 
mica that a good quality was then so scarce he had been obliged to pay 
as much as $8 per pound for some small sheets. This induced General 
Clingman to institute a seareh for good mica in North Carolina. He 
began work in the latter part of 1867, or early in 1868, and from Cleve
land county obtained several barrels of good miea, whieh he sent to 
New York. A little work was also done at this time in Rutherford and 
Burke counties, but with no very satisfactory results. Having an inti
mate knowledge of Mitchell and Yancey counties, he decided to prospect 
there. In his own words: '' I therefore made careful examinations of 
many places in those counties. I selected as the best points for work 
the Ray mine, Yaneey county, the Silvers (sink hole)(/), and Buchanan 
(Clarissa) mines in Mitchell county. It was my singular good fortune 
to choose as the best the very three mines that have since been found 
the most valuable." 

General Clingman then returned to New York and made an agree
ment with Messrs. Sloan & Mendon, of Liberty street, to engage in 
the mica business together, and Mr. Mendon came out to North Caro
lina and visited the Ray mine. Not being much impressed with the 
outlook, however, he returned home, and shortly afterwards, together 

a Geol. of North Carolina, Vol. I, pp. 300-302; Trans. Amer. In st. Min. Engrs., 1880; 
Eng. and Min. Jour., Vol. XXXI, No. 13, p. 211; ~'oster's Prehistoric Races of America, 
pp. 191 and 270. 

b l!'oster, idem. 
c Some indications of the use of other than stone tools are said to have been found. 
d Foster, idern. 
ePrivate communication, October 25, 1887. Seealsohis "Speeches and Writings," 

pp. t:W-133. 
fAt the Sink Hole mine are still to be seen the most extensive remains of the an

cient workings. General Clingman wa~ searching for silver when he found the mica. 
"Speeches and Writings," pp. 130-133. 
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with Mr. Sloan, abandoned the enterprise. General Clingman carried 
on the work alone at the Silvers mine, and got out several hundred 
pounds of fine mica. Being obliged to leave in order to attend to some 
more press~ng business, he instructed his foreman to collect all the 
mica and store it away. This, however, was not done, and several large 
blocks were left on the ground. A stock drover passing that way with 
his wagon picked up one of these and carried it to Knoxville, Tennes
see. There it was seen by Mr. J. G. Heap, of the firm of Messrs. Heap & 
Clapp, dealers in stoves and tinware, who at once recognized its value. 
_Disposing of their business in Knoxville, Messrs. Heap & Clapp went 
at once to. Mitchell county and began mica mining.( a) This was in 
1869. For several years they conducted a very profitable business, re
alizing for some of the mica, as Mr. Heap himself assured the writer, 
as much as $11 per pound. 

For the first few years the business was carried on quietly, and in 
such a way that but little recorded information is to be had concerning 
it. Prof. W. C. Kerr (b) thought that the total production to the end of 
1881 was 400,000 pounds, valued at $800,000. 

Accepting these figures and using the statistics given in the several 
volumes of the "Mineral Resources of the United States," we have: 

.Amount and value of the 'mica produced in Nm•th Carolina j1·om 1868 to 1887. 

Years. Pounds. Value. 

1868 to 1881 . --. •• •••••• ••. • •• .... •• •••••• •••••• •••• ••••••• ....... 400,000 
1882 estimated as 60 per cent..................................... 60, 000 
1883 estimated as 60 per cent. . . . . . . . . . . . . . . . . . . . . . . . . . • • . . . . . . . . . 68, 400 
1884 ............... --- ....... --................ ••. • • • • ••••••• •• • . • 100, 000 
1885.-- .......................... -.. ... • .. . ••• •• • •• • •• • • • .• • •• • ... 60, 000 
1886 .....• -........................................................ 24,000 
1887.- •.•••••••••••••••••••••••••••• •• :::: • • • ••• • • • .. • • •• • • .. • • • • • • • 50, 000 

$800,000 
150, 000 
171,000 
253,000 
105, 000 
42,000 
87,500 

Total........................................................ 762,400 1, 608,500 

While, indeed, it is regretted that these figures can not be accepted 
as absolutely correct, it is believed that they are approximately so, and 
will serve to convey an idea of the extent of the business for the past 
few years. The actual amount of mica mined in North Carolina since 
1868 may be so mew hat over these figures, and the value may be some
what greater than that given, as the average value is nearer $2.25 
than $2 per pound . 
. The yield for 1887 had to be estimated on what was considered a 

reasonable basis. One dealer in Mitchell county (c) bought up to Octo
ber 24,000 pounds, and 50,000 pounds is held to be a fair estimate of 
the total output, with an average value per pound of $1.75. The 
former high prices for mica do not now obtain ; it is probable that the 

a C. H. Wiley, U.S. Treasury expert, in ''Internal Commerce ofthe United States, 
1886," p. 235. 

b "Mineral Resources of the United States, 1882," p. 661. 
c S. W. Blalock, Ledger Post-office, Nonth Carolina. 
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highest price now paid is $4. Most of the dealers in the State were• 
as late as October, holding their 1887 output in hope of better prices. 
The figures given are the best that could be had under the circum
stances, and without personal inquiry. 

There has always been a curious reticence on the part of our miners 
and dealers. Whatever reasons they may have had f~r this in the 
past they can hardly apply now, for if any help is to come to the in
dustry it will come only on a frank revelation of the true condition of 
it. 

The average spot value of cut mica in the United States has declined 
since 1884, as the following table will show: 

Fluctuations in the spot value of c·ut mica in the United States since 1882. 

Years. Spot value. Years. Spot value. 

l-------------------1--- ----ll------------------------
Per pound. Per pound. 

1882 ......................... - $2. 50 1885 - -...... - ........... --- . .. . $1. 75 
1883 ........................... 2.50 1886 .......................... 1.75 
1884 .... . . .............. ... . .. 2. 53 I 1887. ...... ...... .............. 1. 75 

Two reasons may be given for this decline: 
(1) The scarcity of large sheets of mica in 1883-'84 compelled stove 

manufacturers to change their patterns and substitute smaller sizes.( a) 
Of the larger sheets tllere bas not been of late a plentiful supply, while 
smaller sheets can always be had. It was to avoid the use of large 
sheets, which were more costly, that the change was made. As an in
stance of the result, it is said that a manufacturer of stoves bought in 
1884 $30,000 worth of mica, and now does not buy over $5,000 worth. 

(2) The importation of foreign mica. This has been steadily increas
ing for several years, as the following statistics, furnished by the United 
States Treasury Department, will show: 

Value of imported 'ntica, 1876 to 1887, inclusive. 

Fiscal years ending .June 30- Value. Fiscal years ending .June 30-

1876 .................. ·····•·· $569 1882 ......................... .. 
1877 ......................... . 
1878 ........................ .. 

13, 085 1883 .......................... . 
7, 930 1884 ........ : ................. . 

1879 ......................... . 9, 274 1885 -......................... . 
1880 ......................... . 12, 562 1886 ......................... --
1881 ......................... . 5,839 1887 .......................... . 

Value. 

$5,175 
9, 884 

27,555 
38,685 
43,107 
63,340 

There is no import duty on mica. Accepting the statistics given in 
the several volumes of the Mineral Resources, we find the following 
fluctuations in the value of North Carolina mica: 

a Messrs. Eugene Munsell & Co., New York, private communication, February 3, 
188i. 
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Fluctuations in the total value of North Carolina mica, 1882 to 1887, inclusive. 

Years. Total value. Years. Total value. 

1---------1----11----------1-----

1882 .•••••••••••••••••••••.••. 
1883 .••••• ••••••·•·•••·· ..••.. 
1884 ••••••••••••••••••.••..•.. 

$150,000 
171, 000 
253,000 

1885 ·••••••••••••·••·••••••···· 
1886 . ···•·• .••••••.•...•...••.. 
1887- ...•.•...•••••••...•.. -· . . 

$105, 000 
42,000 
87,500 

665 

Since 1884 the value of North Carolina mica has decreased from 
$253,000 to $87,500, and the value of imported mica has increased from 
$27,555 to $63,340. As North Carolina yields 60 per cent. of the total 
domestic production, and the quality of her mica is at least as good as 
that from any other source, we can easily see that the industry in the 
whole country is not in a very :flourishing condition. It is gratifying to 
know that there are some evidences of a better outlook for the future 
in the introduction of improved machinery. A new company has lately 
leased the Clarissa mine in Mitchell county, and will equip it with steam 
or air drills, better pumps, etc. 

Mining,-There are now about twelve mines in operation, confined 
almost entirely to Mitchell, Yancey, Jackson, and Macon counties. There 
are good mines also in Haywood, Cleveland, Watauga, and Stokes 
counties, but they are not now worked. In almost every one of the 
western counties good mica has been found and to some extent mined, 
but the present low prices restrict operations to those localities where 
the greatest amount of local experience has been acquired. 

The average depth of the mines is probably not far from 75 feet; only 
two, the Clarissa, 3-k miles east of Bakersville, Mitchell county, and the 
Flat-rnck, 8 miles s·outheast, have attained a greater depth than 300 to 
400 feet. Nearly all are worked by shafts, (a) vertical or underlie; a few, 
as the Deake, Flat-rock, etc., have day-levels also. Steam power is 
used very sparingly, most of the hoisting being by horse power. 

The mica vein, as has been remarked by Prof. W. C. Kerr,(b) is only a 
vein of very coarse granite, perhaps injected, and having the character
istics of more or less independent dikes, being in this respect unlike the 
New Hampshire deposits. (c) 

The width of the veins varies within wide limits from 2 to 20 feet, or 
. even in places 40 feet, as at the old Pizzle mine. The strike and dip 

are generally those of the inclosing rocks, strike northeast and dip 
southeast at a high angle. The wall rock is for the most part horn
blendic gneiss, in some mines a gray schistose gneiss, passing into a 
coarse grained syenite. In some places the wall is a more or less de
composed black or dark gray mica-slate. Although the mica vein is in 
general a bedded vein, instances of contact veins and veins cutting 
across the stratification (the true lode) are occasionally met with. 

a The New Hampshire mines are mostly worked by open cuts. 
bEng. and Min. Journ., Vol. XXXI., No. 13, p. 211. 
cProf. N. S. Shaloc, United States Tenth Census, Volume XV., p. 833. 
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The mica is found sometimes on the hanging wall, sometimes on the 
foot wall, and sometimes in more or less segregated "bunches" towards 
the middle of the vein. The irregularly shaped " stringers," or " off 
shoots" yield at times a good <leal of excellent mica. 

N() details can now be given as to the influence of the wall, the dip, 
strike, depth, or " capping" on the quality or quantity of the mica, nor 
of the effect, if any, of the numerous granitic intrusions in the vicinity 
of the veins. It is hoped at a later date to undertake some investiga
tions on these interesting questions. 

Bearing in mind that a mica vein is but a vein of very coarse granite, 
in which the quartz, feldspar, and mica have all crystallized. on a large 
scale, we may understand why certain proportions among these ingre
dients should iutluence mining operations. 

Each substance has to a great extent crystallized by itself, and we 
have in the vein not an intimate mixture of small particles, as in ordi
nary granite, but a collection of three different kiuds of crystals, some 
of them, as mica and feldspar, being very large. A mica crystal has 
been found that made two two-horse wagon loads, and could not have 
weighed less than 2,000 pounds. A feldspar crystaL from the Burnet 
Mica mine, Buneombe county, now in the State museum at Raleigh, 
weighs 800 pounds. 

The writer has in his possession a piece of a feldspar crystal weigh
ing 30 pounds. It is almost rectangular in shape, and was said to have 
formed part of a crystal 6 feet long. This would have weighed 500 
pounds. Although no large crystals of quartz have been found in mica 
veins, still large masses of crystallized quartz are met with sprinkled 
through and through with small garnets. 

It is said by some miners that where quartz predominates the mica is 
apt to be of an inferior quality, the contrary being the case where feld
spar predominates, and well crystallized feldspar is regarded as a sure 
indication of fine mica. Where, however, the flesh-colored feldspar 
occurs in any quantity some think the yield of mica is apt to decrease. 
The same influence is ascribed to the uranium minerals. Observations 
on these points do not yet allow any but the most general conclusions . 

.A notable phenomenon in mica veins, and one which of course renders 
the mining operations at times precarious, is the nipping or narrowing 
of the vein, sometimes to almost entire discontinuance. A good deal 
of local experience is then necessary for deciding whether or not the 
work should cease at that place. Instances are not uncommon when 
one set of miners has ceased work and another at a later date resumed 
the driving to find a widening of the vein within a few feet. 

This is particularly the case when the capping is quartz ore and the 
nipping rapid. This capping, which is a dark well crystaiiized quartz 
with numerous small garnets sprinkled through it, is very difficult to 
drill. It often occurs that even three-handed drilling with a fresh set of 
steels every half hour accomplishes but little. 
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The feldspar is mostly orthoclase, though albite and oligoclase also 
occur, and is generally well crystallized and bard. At times it is more or 
less decomposed and even coarsely granular (soft fluccan), and is then 
applied to the soil in the cultivation of corn and wheat. Good results 
have followed its use, as it contains a considerable amount of potash. 

The mica is mostly muscovite. 
Origin.-As to the origin of the mica veins no definite opinion can 

now be offered. ;rhey can hardly be regarded as essential members of 
the strata in which they occur. They are of later origin than either 
their hanging or foot wall, and their contents reveal an igneous or aqueo
igneous origin. While indeed th~y for the most part have the strike 
and dip of the inclosing rocks, instances are not unknown where they 
cut across the inclosing rocks, as at the Balsam Gap mine, Buncombe 
county, and the Westall mine, Yancey county. 

In the efforts of the vein matter to insert itself the inclosing rocks 
have been twisted and contorted in many directions and in various 
degrees; in one instance, according to Professor Kerr (a), forcing the 
rocks into opposite dips at the surface. 

The New Hampshire deposits, according to Professor Shaler (b) "ap
pear to be obscure beds, closely following the general run of the appar
ent bedding th~t characterizes the granites in this part of the country." 
The North Carolina deposits, on the contrary, appear to have arisen 
through the injection of material from below, the fissures following 
indeed the general run of the bedding of the inclosing rocks, but cutting 
across this when the line of least resistance did not coincide with a plane 
of stratification. That the vein material in filling the fissure met with 
great resistance on the part of the contiguous rocks is shown by the 
contortions, foldings, and disruptions which they exhibit. It might well 
have happened that at times there was less resistance transverse to 
the bedding than parallel to it, and at such times the fissure would 
partake of the nature of a true lode. 

The crystallized quartz would seem to indicate a crystallization from 
an aqueo-igneous solution. This is rendered the more probable by the 
occurrence of thin sheets of quartz between sheets of mica and by the 
impression of the edges of mica sheets on fragments of well-crystallized 
quartz, forming a sort of pyramid with microscopic steps. So far as 
known this latter phenomenon has not been observed on the feldspar, 
though thin sheets of this also have been found between sheets of mica. 
The impression of the edges of mica sheets upon the quartz would seem 
to indicate that the mica crystallized first, and in so doing inclosed at 
times some quartz between the layers, and at other times some feld
spar. It is not here discussed whether in the aqueo-igneous magma 
filling the fissure the mica, quartz, and feldspar were present as such, 
but bearing in mind what has been said as to the impressions on quartz 
and the inclosures of quartz and feldspar, it would appear that in the 

a Eng. and Min. Journ., vol. 31, No. 13, p. 212. b Tenth U. S. Census, vol. 15, p. 833. 
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order of crystallization we have mica, feldspar, quartz. Although the 
inclosing roeks offered considerable resistance to the :fissuring force, 
still, after the entrance of the vein matter, it was free to crystallize in 
large nearly pure masses. 

Some blocks of mica are curiously bent and twisted, as if resistance 
had been offered to the free extension of the crystal either by the wall or 
the matrix. From this or similarly acting forces comes the "A" mica, a 
striated mica with the strirn forming the letter A, or rather a V, as 
there are seldom any cross lines. These striations are from 2 to 12 
inches long, and inclose angles of 300 to 450, The curvature of mica 
blocks amounts at times to 100 to 15°. A mica is not salable, as the 
striations interfere with its transparency. 

In addition to these phenomena a shearing force would seem to have 
acted at times. Some blocks of mica are cut through and thin fila
ments of mica left adhering to the edges. This may have been caused 
by a slow slipping along the middle leg of a fold, as the edges do not 
exhibit the appearance usually caused by cutting or shearing with 
heavy instruments. 

Associated minerals.-The minerals associated with mica are numerous 
and interesting. From a list prepared by the late Prof. W. C. Kerr, 
and now published for the first time, they are as follows : 

List of mine1·ills associated 'With rnica in No1·th Ca1'olina. 

Albite. Glassy feldspar (sanidin). Samarskite. 
Allanite. Garnet, red and black. Thulite. 
Amazonstone. Gummite. Torbernite. 
Apatite. Hatchettolite. Tourmaline. 
Arethunite (1 P.). Limonite. Uraninite. 
Autunite. Magnetite. Uranocher. 
Beryl. Menaceanite. Uranotil. 
Biotite. Muscovite. Yttrogummite. 
Columbite. Phosphuranylite. 
Euxenite. Rogersite. 

Dr. F. A. Genth, for some time chemist and mineralogist to the North 
Carolina geological survey, has had the kindness to correct and supple
ment this list. He writes: (a) 
Amazonstone, perhaps.-Doubtful. 
Autunite (Torbernite ~).-All autunite. 
Biotite, probably ; but I bave not seen it from mica veins, as far as I 

remember. 
Euxenite.-Does not contain Ti02• Is not true euxenite. 
Glassy feldspar (sanidin).-Very doubtful. 
Pyrochlore.-In minute octahedrons at the Ray mine, with black tour

malines. 
Yttrogummite.-I do not know of any analysis having been made. Very 

doubtful. 
Fluorite, in pseudomorphous granular patches after apatite. 
Apatite seems to be fluorapatite. 
Orthoclase.-Often completely altered to kaolinite. 

a Private communication. October 3, 1887. 
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It is not known what Professor Kerr meant by arethunite, as ~he 
list was not found until after his death. 

The Flat Rock, Deake, and Mart Wiseman mines, in Mitchell county, 
and the Ray mine, in Yancey county, are famous localities for nearly all 
these minerals. At the Wiseman mine there has been found a block 
of A mica weighing nearly 200 · pounds, and a -piece of sa mars kite of 
94 pounds. This latter mineral is worth about $1.50 per pound. 

Dressing mica.-The blocks of mica hoisted from the mine are sent 
to the stripping room, where extraneous matter, as pieces of quartz, 
feldspar, wall rock, and fragments of mica, are removed. The blocks 
are then split by means of wedges or heavy knives and are sent to be 
" scribed." This scribing is an operation demanding considerable skill 
and experience, the purpose being to get from a given rough sheet the 
largest number of valuable· sheets. The patterns by which the mica is 
scribed are pieces of tin, sheet iron, etc., of different sizes and shapes, as 
determined by the order from the manufacturers of stoves. By far the 
greater part of cut mica is used for stove windows and peep holes, and 
the size and shape of the pieces are determine~ by the special order, just 
as in special orders for firebrick. Formerly the size of the cut sheets 
largely influenced the price of clear mica, but· now, although, of course, 
the quality is still regarded as of prime importance, the size beyond cer
tain dimensions, say 6 by 8 inches, is not. The number of patterns varies 
from time to time. ln Mitchell county, about one hundred different 
patterns are used, the sizes running in inches from 1 by 1 to 6 by 8, or 
as large as the stock will allow, increasing by one-fourth inch. The cut 
mica varies in value from 10 cents to $6 per pound, the average being 
not far from $1. 75. One hundred pounds of good block mica may yield 
33! pounds cut mica; an inferior block may yield only 5 pounds; the 
average is 10 to 12 pounds. The writer is informed that a 100-pound 
block from the -:b.,lat Rock mine gave 75 pound~ of cut mica. This is the 
highest yield he has ever beard of, and is very far above the average. 
It will at once appear that upon the skill of tlle scriber depends, to a 
great extent, the yield of the cut mica. An unskilled scriber may get 
from a given block only one-half as much cut mica as one experienced 
in the art. After the blocks have been split and scribed they are sent 
to the cutters. These are workmen provided with heavy shears, and 
they cut through the sheets along the ·scribing. The different sizes are 
then wrapped in paper, generally in 1-pound packages, packed closely 
in a strong box, and sent to market. As most of the mines lie remote 
froll?- rail, 25 miles or more, the transportation is a considerable item of 
e~pense. 

Mica waste.-In mica mining there is a great deal of waste. Not only 
must the blocks be freed from adhering quartz, feldspar, etc., but the 
mica itself is subjected to close scrutiny, and all pieces unavailable for 
good sheets are rejected. Great heaps of quartz and feldspar accumu
late about the mines, and great heaps of waste mica about the dress-
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ing house. None of these materials have as yet been much utilized. 
Prof. W. C. Kerr stated (a) that in the seventeeth century the Indians 
packed kaolin (resulting from the decomposition of feldspar) from the 
mountains of western North Carolina to the seaboard for exportation. 
The Indian name for the Smoky mountains (Unaka) may thus have 
been derived from the Indian name for kaolin (unakeh, white). It bas 
been proposed to utilize the feldspar (orthoclase) for the manufacture 
of potash salts, but the present large deposits of potash minerals, al
ready soluble in water, at Stassfurt, etc., would perhaps prevent a suc
cessful business of this kind, even should the method be applicable. 
The waste mica might perhaps be used as an absorbent for nitro glycer
ine in the manufacture of mica powder. It is sometimes used, finely 
pulverized and mixed with graphite or grease, as a lubricant. A little 
is used also for silvering wall papers, and other decorative purposes. 
The ancients used it for adorning the interior of their palaces. If an 
econmpic use could be found for it, it could be had in large quantities, 
and at a cost of 10 cents a pound. 

It has been stated (b) that the Carolina micas are much more exten
sively impregnated with foreign substances in dendritic and other forms 
than the New Hampshire mica, and also that the twisted structure is 
more common in southern than in northern (New Hampshire) mica. If 
this is true, there is more waste from North Carolina mines than from 
those of New Hampshire, and the business must be more precarious in 
the former place. As regards the first two points the writer is not yet 
in a position to give an opinion. It may be true that North Carolina 
mica mi.nes yield more o:fl'-color and A mica than the New Hampshire 
mines. We may even go so far as to agree that the geological differ
ences between the two sections could account for it. Such general 
statements, however, unsupported by the facts upon which they may be 
based, should be received cautiously. In the North Carolina mines no 
very close watch is kept over the yield of clouded or A mica; it is ex
tremely doubtful if any mine keeps any account of it. The proportion 
between the cut mica and the waste mica affords no indication of the . 
yield of clouded or A mica. It often happens that the waste mica con
tains no clouded and but little A mica. Some mines are famous for 
their clouded mica, while others have very little. The same is true of 
A mica. It is not known to the writer how strict and detailed a watch 
is kept in New Hampshire over all the products of the various mines, 
and therefore he can not speak of them. But it is known that any 
assertions as to the yield of the North Carolina mines in clouded, 
twisted, or A mica rest upon very insecure data. The statistics as to 
the yield of cut mica are not satisfactory, and this is the only matter of 
much consequence. 

According to the United States Tenth Census there were in the United 
States in 1880, 78 miCa mines, 71 of these being in North Carolina; of 

~EI).giJieering and Mining Journal, Vol. XXXI., No. 13, p. 212. 
l1 ~· S, Sl:l~lcr1 Tenth United, St~tes Cens-qs1 Vol, XV7 • 834, 
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these 78, 22 were worked, 17 of them in North Carolina. The capital 
invested in the United States was $337,900, $6,900 being in :Korth Car
olinia; total number of hands employed 272, in North Carolina 177; 
total paid in wages $65,600, $29,650 in North Carolina; total production 
81,669 pounds, valued at $127,825 ; North Carolina producing 42,669 
pounds, valued at $61,675. 

Thus North Carolina had invested 2.42 per cent. of the total capital, 
employed 65.4 per cent. of the total labor, yielded 52 per cent. of the 
total product, and 48.3 per cent. of the total value. 

Based on the value of the product $1 capital inN orth Carolina in 1880 
was equal to $44.65 in New Hampshire, her sole important competitor. 
This latter State had invested, as real and personal property, $314,000, 
and the value of her product was $62,900. North Carolina had invested 
$6,900, and the value of her product was $61,675. 

It would certainly be a most remarkable business that yielded $8.93 
per dollar invested, particularly so when it is remembered that of the 
stufl' hoisted only from 10 to 12 per cent. is utilized. If the twelve or 
fifteen mines operated in North Carolina in 1887 can show anything like 
such a profit as this they can bold their output for several years yet. 
It is feared that such profits are forever past. 

Mica in Alabama.-In Alabama, along a line stretching from Chilton 
county northeast through Coosa, Clay,and Cleburne counties, @ere are 
numerous evidences of prehistoric mica mining (a). Many pits are met 
with around which pieces of mica are still to be seen. In some places, 
just as in Mitchell county, North Carolina, large pine trees have grown 
up on the debris, so that a considerable time must have elapsed since 
the mines were worked. About ten years ago Col. James George, of 
Clanton, Chilton county, now deceased, prospected for mica, and some 
fairly good specimens were obtained, but the investigations were not 
continued. It is not thought that any mica has been marketed from 
Alabama. The indications of good mica along the line mentioned are, 
however, sufficient to warrant additional and more extended examina
tions. 

Other Southern States.-No mica is reported from any other South
ern State, though some mines have been opened in South Carolina, 
Georgia, Virginia, and West Virginia. In 1881 a mica mine was opened 
in Anderson county, South Carolina, and some miners from Mitchell 
county, North Carolina, employed. The enterprise was not success
ful, and the miners returned home shortly afterwards. Good mica 
has been found in South Carolina, notably in Anderson, Oconee, and 
Pickens counties. The mica-bearing rocks of western North Carolina 
do not protrude into Tennessee, except at intervals, and then only for 
short distances (b). Some prospecting bas been done in Tennessee near 
Roan mountain, but the results were not considered satisfactory. 

a Eugene A. Smith, State Geol. Ala., private com., Oct. 4, 1887. 
~James M. Safford? State (}eql, '!'enn., :priv~t~ com.? Oct. 81 le67, 
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The production of graphite for the finer uses, such as lead pencils, is 
still limited to Ticonderoga, New York, whence the Joseph Dixon Cru· 
cible Company reports having mined for all purposes about the same 
amount as in 1886, viz., 328,000 pounds. In addition to this supply 
there are several localities where more or less impure graphite is mined 
and sold principally for foundry facings and for paints. The Heron 
mine near Raleigh, North Carolina, produced about 20,000 pounds, 
which was sold for paint, and at Cum berland Hill, Rhode Island, 600 tons 
were sold for foundry facings, besides a larger amount, 3,000 tons, of 
material intermediate between graphite and anthracite from Cranston, 
which was sold for metallurgical purposes, and not in competition with 
graphite. 

New developments.-It · is stated that the old mine at Nelson, New 
Hampshire, has been purchased and is to be operated in 1888 with quite 
a large capital. In Virginia there is prospect of developing a mine at 
Philomont, Loudoun county. At Asheville, North Carolina, Mr. John M. 
Campbell is developing what promises to be a graphite deposit, and 
considerable attention is being given to the deposits in Wake county. 
In Georgia a company for producing graphite has been organized at 
Cartersville, and another property in Lumpkin county has been sold 
for the same purpose. . There is a report of graphite near Tulare, Cali· 
fornia. 

Imports.-About two-thirds of the production of graphite at Colombo, 
in Ceylon, is shipped to the United States, where it sells for from 1! 
to 2 cents per pound for dust, 21- to 2! for chip, and 3! to 4 cents for 
lump. The remaining third of the Ceylon production goes to England. 

German graphitic clay to the amount of 232,400 pounds is included 
in the table. The production of graphite in Nova Scotia in 1887 was 
300 tons, worth $2,400. This will probably increase, due to the interest 
of Americans in Canadian mines. It is practically all exported to th~ 
United States. 

672 
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Graphite imported and entered for consumption in the United States, 1867 to 1887, inclusive. 

Fiscal years ending June 30-

1867 ..•••.• ••••·••••••••••••••••••••••••· 
1868 .••••••.••••..••••••••••••••••••••••. 
1869 ....•. ···•••• ......•. • •..•••.•••.•••. 
1870 .....•.•••• • ..•.•..••.•••.••.••••.... 
1871. .•.•.•••••••.••••. ••••·• ·········---
1872 ..•••••••••••••••••••••••.•. ·•·••••·· 
1873 ........•.•.•.•••.•.•.. •••••·•···••• 
1874 .•••...••••.•••••.•••••.•••.... .. ..• . 
1875 .....••.•..•• ·•••••···•· . ........... . 
1876 ...••.•.••.••••••••••••.....•...••... 
1877. •········ ••·•·•·•··••••·· .••. ·••·· · 
1878 . . ········•·•·•··••••••••••••••·· · ··· 
1879 . ..•..•.•.....•.. ·•···••· ····- .•..... 
1880 ..•••••.•....• . ..•.....••• ·•·•••··••· 
1881. ··•····•····•••· • · • ·••·•••••••••·••· 
1882 . ·••·•••••·•••··• ·•·••••••••••••·•••· 
1883 ..•.•..•...•.•••.•..•.•.•.••.•••.•.•. 
1884 .•••••••••••. ·••••••••••••••••••••••· 
1885 .....••.•....••...••..••••.••••••.•.. 
1886 . . ·•··•··••••••··••·· .....•••••...•.. 
1887 ........••••..•• . ••·•·······••·•••·•· 

9194 MIN-43 

Unmanufactured. 

Quantity. Value. 

Owts. 
27,713 $54,131 
68, 620 149,083 
74,846 351,004 
80,795 269,291 
51, 628 136,200 
96, 381 329,030 

157,539 548, 613 
111,992 382, 591 
46,492 122,050 
50,589 150,709 
75, 361 204,630 
60,244 154,757 
65, 662 164,013 

109, 908 278, 022 
150,927 3!!1, 966 
150,421 363,835 
154,893 361,949 
144, 086 286,393 
110,462 207,228 
83,368 164,111 

168,841 331,621 

Manu
factured. 

....................... 

. -- .......... -.... 

. .................. 
$833 

3, 754 
....................... 
...................... 
..................... 
·----··---· 

17,605 
18,091 
16,909 
24,637 
22, 9-!1 
31, 674 
25,536 
21,721 
1, 863 . .................. 

. ................. 

....................... 

Total. 

$54, 131 
149,083 
351,004 
270,124 
139,954 
329,030 
548,613 
382, 591 
122,050 
168,314 
222,721 
171,666 
188,650 
300, 963 
413,640 
389,371 
383,670 
288,256 
207,228 

_164, Ill 
331,621 
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White lead.-Thereare at present aboutthirty-fivewhitelead corroders 
in the United States, most of whom manufacture by the so-called Dutch 
process. The principal firms are located as follows: 

Principal rnanufacturerB of white lead. 

Boston Lead Company, Boston, Massachn· 
setts. (a) 

Salem LEiad Company, Salem, Massachusetts. 
Cornell Lead Company, Buffalo, New York. 
Atlantic White Lead Company, New York City. 

(a) 

.Jewett White Lead Company, New York City. 
Brooklyn White Lead Company, New York 

City. (a) 
Ulster White Lead Company, New York City. 
Union White Lead Manufacturing Company, Now 

York City. (a) 
BraJley White Lead Company, Brooklyn, New 

York. (a) 
.ro:m T. Lewis & Brother, Philadelphia, Penn· 

sylvania. (a) 
Wetherill & Brother, Philadelphia, Pennsylva

nia. (a) 
Harrison Brothers & Co., Philadelphia, Penn

sylvania. (a) 
The Davis and Chambers Lead Company, Pitts

burgh, Pennsylva~:.ia. (a) 
Beymer- Bauman Lead Company, Pittsburgh, 

Pennsylvania. (a) 
Armstrong & McKelvey, Pittsburgh, Pennsyl

vania. (a) 
Pennsylvania White Lead Company, Pittsburgh, 

Pennsylvania. (a) 

M. B. Suydam & Brother, Pittsburgh, Pennsyl
vania. 

Fahnestock White Lead Company, Pittsburgh, 
Pennsylvania. (a) 

Maryland White Lead Company, Baltimore, 
Maryland. (a) 

Saint Louis Lead and Oil Company, Saint Louis, 
Missouri. (a) 

Collier White Lead Company, Saint Louis, Mis
souri. (a) 

Southern White Lead Vompany, Saint Louis, Mis· 
souri. (a) 

Kentucky Lead ~nd Oil Company, Louisville, 
Kentucky. 

.Josiah Gebhardt & Co., Dayton, Ohio. (a) 
Eckstein White Lead Company, Cincinnati, 

Ohio. (a) 
Anchor White Lead Company, Cincinnati, 

Ohio.(a) 
Eagle White Lead Company, Cincinnati, Ohio. 
.r. H. Morley & Co., Cleveland, Ohio. (a) 
Penimmlar White Lead and Color Works, Detroit, 

Michigan. 
D. B. Shipman White Lead Company, Chicago, 

Tilinois. 
Carter White Lead Company, Omaha, Nebraska. 
Whittier, Fuller & Co., San Francisco, Califor

nia. (a) 

Returns from nearly every manufacturer show a total product of 
nearly 70,000 short tons of white lead in 1887. This is an increase over 
1886. The general opinion is that the trade was moderately good, 
though prices were not very remunerative at 5.40 cents per pound for 
dry white lead. The price of pig lead was 4.50, leaving a difference of 
0.9 of 1 cent per pouno. In 1830 the price for white lead was 7. 75 cents 
per pound, the difference between that price and pig lead being 3.55 
cents. 

a Also manufacture lead oxides. 
674 
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Imports of red lead, white lead, and litharge from 1867. 

Red lead. White lead. Litharge. 
Fiscal years ending 

June 30- " Quantity. Value. Quantity. Value. Quantity. Value. 

Pounds. Pounds. Pounds. 
1867. - ...... - " -- ••. 926,843 $53,087 6, 636,508 $430,805 230,382 $8,941 
1868 ................ . 1, 291, 144 76,773 7, 533,225 455,698 250,615 12,225 
1869 .••..••.•••.•••• 808, 686 46,481 8, 948,642 515, 783 187,333 7, 767 
1870 .••.. ····-·· ..•. 1, 042, 813 54,626 6, 228,285 365, 706 97,398 4,442 
1871. --- .••••• -•• -.- 1, 295, 616 78,410 8,337, 842 483,392 70,889 3,870 
1$72 ..•..•.•••.••••• 1, 513,794 85,644 7, 153, 978 431,477 66,544 3,396 
1873 .•••. -·-- --·- ••. 1, 583,089 99,891 6,331, 373 408,986 40,799 2,379 
1874 .••••• . .•..••••. 756,644 56,305 4, 771,509 323, 926 25,687 1,440 
1875 .•••••.•• . ------ 1, 048,713 73,131 4, 354,131 295,642 15,767 950 
1876 . .••.••.•••..••. 749,918 54,884 2, 546,766 175,776 47,054 2,562 
1877 ·······--······· 387,260 28,747 2, 644,184 174,844 40, 331 2, 347 
1878 .•••..•••••••••• 170,608 9, 364 1, 759,608 113,638 28,190 1, 499 
1879 .•••••••••.••••• 143, 237 7, 237 1, 274, 196 76, 061 38,495 1,667 
1880 .•.•••••••••.••. ::117, 033 10,397 1, 906, 931 107,104 27,389 1, 222 
1881. - •. -.- •• - •.•• -. 212,423 10,009 1, 068,030 60, 132 63,058 2, 568 
1882 .••••• ····-····· 2!18, 946 12, 207 1, 161,889 64,493 54,592 2,191 
1883. ·•··•••·•••·••· 249,145 10, 503 1, 044,478 58,588 34,850 1, 312 
1884 .•••••.••••••••. 265,693 10,589 902,281 67, 918 54, 183 1, 797 
1885 ..••••..••••.•.. 216,449 7,641 705,535 40,437 35,283 1, 091 
1886 ..••••..••••..•. 466,855 17,239 755,193 54,243 23,770 794 
1887. -·· ..••••.••••• 435,336 16,971 747,933 55,834 47,783 1, 716 

In the last report of this series the statement was made that the 
white lead made in Kremnitz has the reputation of being the finest in the 
world; and this statement has appeared frequently from many sources. 
It appears from the report of Consul-General of Austria J ussen that 
white lead has never been made at Kremnitz, but that name is a cor
ruption of " Kremser-weiss," a prime quality of white lead, sometimes 
the product of Krems, in Austria. Riffault, who wrote a treatise on col
ors some years ago, described a process for making white lead which 
he styled "an improved Kremnitz process,'' and which is the same pro
cess as that described on page 703 of the last report. It is not known 
whether this process is now used in this country or not. 

flxides of lead.-Returns from the producers amounted to 2,634 short 
tons of red lead, 1,492 tons of litharge, and 245 tons of orange mineral. 
These returns are not complete, and the combined production of all 
three may have been as high as 7,000 short tons. The prices were: 
Red lead 5.40 cents, litharge 4.50 cents, and orange mineral 6.50 cents 
per pound. 

Zinc white.-The large production of 1886 was maintained in 1887 at 
18,000 short tons, valued at $1,440,000. The . price averaged 4 cents 
per pound. 

Imports of zinc oxide (zinc white) from 1867. 

Fi.scal years end-1 Quantity 
mg J nne 30- · 

Pounds. 
1867 .•••••.• - •. -.. 1, 569, 322 
1868 ...... - • • • • • • • 1, 954, 485 
1869 ..•• - •. - •.. -.. 1,819, 208 
1870 ..••••.. -..... 2, 064, 234 
1871...... . •• . . . . . 2, 075,898 
1872 .. --- • . .... - . . 3, 660, 091 
1873 .•. - • • • • • • . • • . 3, 530, 465 
1874. .... ... ...... 1, 974,469 
1875 .............. 2,800,9981 
1876 .••••••••••••• 2,460,144 
1877 ........ -... • • 2, 068, 729 

Value. Fi_scal years end
mg J nne 30- Quantity., 

Pounds. 
$91, 330 1878 ..••• - - . • • . . . . . 2, 4 51, 060 
95,518 1879 ............... 2,274,935 

105, 844 1880- ...•• - •• -. . . • . 2, 288, 604 
113, 254 1881. . - •.. ---.----. 2, 044, 778 
103,492 1882 . ..•••..••.... . 2,538,090 
193,448 1883 ...•..•••.••... 1,877,804 
233, 421 1884 .. -- .•• -- •. • • . . 3, 259, 9!9 
136, 281 1885 .. - •.. -- ....... 2, 331, 694 
181,455 , 1886 . ...•.••••• . ... 1 2,776,061 
161, 944 1887 .. - ••. -- .• ----. 2, 846,128 
130,719 I 

Value . 

$140,157 
117,886 
123,113 
106,990 
125,599 
93,987 

148,817 
96,405 

110,341 
110,820 



676 MINERAL RESOURCES. 

Barytes.-The production in 1887 was larger than in 1886. Returns 
from the principal producers show that in all15,000 short tons of crude 
barytes were produced in the United States, valued at $75,000 at the 
spot where mined. The finished value would be several times greater, 
as it includes 5,000 tons of carefully floated material sold by Messrs. 
Page and Krausse, of Saint Louis, Missouri, for $15 to $30 per ton at 
tbe works. In addition to this Missouri product, the principal output 
was in Virginia, where two new deposits were opened in 1887. About 
the usual amount of crude barytes was imported, principally from Ger
many. 

Imports of blanc-fixe, satin white, enameled white, lime white, and all co1nbinations of 
barytes with acids of 1cater from 1867. 

Fiscal years ending 
June 30- Quantity. Value. Fiscal years ending 

June30- Quantity. Value. 

Pounds. Pounds. 
1867 .••••••••.•••. 445, 310 $12,615 1878 ..••••••••••••. 4, 955 $1,047 
1868 ..••••••••.••. 177,995 5, 876 1879. ·••••••••••••· 1, 993 329 
1869 .•• .-••.••..••. 182, 984 6, 29~ 1880 ..••••.•••••••. 4,400 752 
1876 .•••••..•..••. 97,643 4, 072 1881. .•••••.••••••. 11,330 2, 027 
1871 ...••• ·••••••• 147,464 5,910 1882 ............... 52,364 1,71:!1 
1872 .............. 70,469 5,091 1883 ............... 28,525 1,231 
1873 .............. 119,972 4,457 1884 ............... 71,059 1, 871 
1874 .............. 118, 384 4, 079 1885 ............... 28,538 588 
1875 .............. 145, 728 4, 899 1886 ............... 53, 617 1, 052 
1876 .............. 15,744 2, 091 1887 ............... 78,808 1,621 
1877 .............. 4,500 809 

Other white pigments.-There is little change in the use of terra alba, 
whiting, and Paris white, which are made entirely from imported mate
rials, except a small quantity of terra alba from the best quality of 
Michigan gypsum. The imports are as follows: 

Irnports of term alba f1·om 1869. 

Not aluminous. Aluminous. 

Fiscal years ending June 30- 1--------;------·1------:-----1 

Quantity. Value. Quantity. Value. 

Pounds. Pounds. 
1869. ... • •• ... • • • • .. • • • • •• .. •• • . • • • • . . • • . . . • . $7,002.00 ........................... . 
1870. ... • .. .... •• .... • • .. .. • • • . .... .. . • • . . .. . 7, 911. 00 ........................... . 
1871. . • • • • • • • • • • • . • • • • • • • • . • • • . • • • • • • • • • • • • • . 133, 028. 00 ..•••••••.••• - ............. . 
1872....... • • • • • .. • • • • • .. .. . • • . . . • . • • • • • • • • • . 6, 444. 00 . • • • • • • • .. • • • . . • . • .. .. . . 
1873. • • • • • • .. • • .. . . • • • • . . • .. .. . . • . • • • . • .. . • • . 2, 235. 00 . • • • • • • • .. • • • . $44, 994: 00 .. 
1874. .•.• .• ....... ••. .•••••• ... .•••••• •• . . •• . 1, 029.00 .... •••••• .... 56,821.00 
1875. •••• •• ••••••••• .• • • . • . . . .. . •• • • • . • • . . • • . . •• • .. . . . . . . • . . . • • •• • • ... .. . 45, 726.00 
1876 .............. ·· - .•••••.••. .......... .... 27,897.00 ....... .... ••. 20,876.00 
1877. . • • • • • • • • • • • .. • • • • . • • . . • • . . • • . . • • • • • . . . . 45, 4 71. 00 . . • • • • . • • . . .. . 344. 75 
1878... •• • • .... • • .... . • • . • •• • •• . • .. .. .. •• . • . • 33, 509.00 .... •• • •• .. . . . 683.46 
1879. .... .• . . . . ••.• •• . ••. ...... •••• •• .. •. .•• . 33,250.00 ....... •• . . . .. 7, 081.30 
1880. ...• •• .••• •• ....... .... ... .......... ... 34,718.00 .... .••• .• . . . . 14,737.00 
1881. ...... •.•••• .•••..•• ... ... .•••.......•.. 30, 186.00 .••. .. . . . . . . . . 9, 796.56 
1882....... • • • • • • . • . • • • .. • .. . .. 283, 946 1, 572. 00 12, 008, 101 30, 522. 37 
1883- ......................... - 149, 782 800. 00 10, 592, 552 19, 533. 00 
1884........................... .. • • .. . • • .. . • . . • .. .. .. . . . . .. 10, 066, 496 25, 187. 89 
1885............... •• .. . • • . .. • . .. • . . . • • • . .. • . . . • . . .. . . . . • .. 20, 510, 540 41, 378. 21 
1886........................... .. . . . • • .. • • .. . . . • .. . . . .. • • .. 12, 558, 836 25, 078. 00 
1887. • • • • • . . • . . • . . • • . . • • • • • . • • . . • • • • . • • . . . . • . . . • . . . . . . . . • • . 15, 378, 437 39, 431. 00 

• 
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bnports of whiting and Paris white ft·orn 1867. 

Whiting and Paris Whiting and Paris 

Fiscal years ending 
white, dry. 

Fiscal years ending 
white, dry. 

June 30- June 30-

Quantity. Value. Quantity. Value. 

--·-- -------
Pounds. Ponnds. 

1867 .•••••.•••••.••. 8, 168,123 $40,879 1878 ................ 1, 871,374 $7, 90~ 
1868. •••·••••• .•.••• 5, 530.042 19,390 1879 ..••.••••••....•. 1, 365, 867 5, !Ji(j 
1869 .....••••••..•.. 3,438, 396 17,289 1880 ................. 1, 803, 577 7, 503 
1870 ...•••. - •.•••••• 5, 650,728 27, 293 1881 ................ . 1, 974, 913 7, 806 
1871. ..•••.••.•••••• 5, 219,396 24,710 1882 ...•••........... 1, 722, 711 6, 675 
l8i2 ................ 6,392, 717 31,464 1883 ....... ·••······· 2, 216,018 8, 396 
1873 ................ 6, 197,017 32,622 1884. ·····• .•...•... 3, 910, 829 15,189 
1874 .•••••.•••••.••. 3, 749,122 24,734 1885 ..•••.•.......... 1, 401, 783 6,157 
1875 .•••.•••.••••••. 4, 170,569 22,491 1886 ......• . ..••..... 899,038 5, 029 
1876 ...... ·••··•••·· 2, 605,332 13, 270 1887 ................. 1, 248,142 4,657 
1877 .•.••• ··•••••••· 2, 390,333 11,269 

Ult-ramarine.-The production of this pigment by the three manu
facturers-the American Ultramarine Works, in Newark, New Jersey; , 
the Germania Ultramarine Works, Whitestone, Long Island; and the 
International Ultramarine Works, in Westfiehl, Staten Island-was 
less in 1886 than the amount given in the last report. The entire prod
uct of 1886 was not more than 2,225,000 pounds; this increased to 
about 2,500,000 pounds in 1887, valued in first hands at $225,000. The 
prices range from 5 to 20 cents per pound, according to the usual trade 
conditions of quality and quantity sold; the average being 9 cents per 
pound. 

Impm·ts of ultramarine f1·om 1867. 

Fiscal years end-
ingJune 30- Quantity. Value. Fiscal years end· 

ing ,June 30- Quantity. Value. 

Pounds. Pounds. 
1867 ............ -----··----· $78,490.00 1877 ...•..•...••. 1, 559,027 $203, 7!!~. 73 
1868 ............ ................... 96, 638.00 1878 ............. 1, 279,297 162,486. 55 
1869 ..•......••. .................... 72, 101. 00 1879 ..••..••.•.•. 1, 020, 003 131,762.14 
1870 ..•...•..... ................... 92,174.00 1880 ............. 1, 214, 770 162,653.41 

1871 .......... { ..................... 92,142.00 1881. ............ 913,935 127,352. 37 
170,947 23,674.00 1882 ............. 906,684 122,988.32 

1872 ............ 670,839 86,997.00 1883 ............. 819, 625 105,654.00 
1873 ... ......... 1, 037, 949 136,908.00 1884 ............. 1, 015,875 114,227.00 
1874 ............ 1, 257,637 165, 634. 00 1885 ..........••. 999,128 97,486.00 
1875 ............ 1, 468,487 203, 773.00 1886 ..•.......••. 1, 060,547 98, 613.00 
1876 ............ 1, 394,697 191,606. 00 1887 ...•...•..••. 647,382 62,535.00 

Ocher.-The production of ocher is extending through the Southern 
States, and several new sources of supply have been reported since the 
last report; the production from these sources increased the total to 
8,000 long tons, valued (lit $75,000. The output of several old companies 
increased also. The Oxford ocher handled by Mr. Wallace Dunbar, of 
New York, increased by about 200 tons. 

Metallic paint.-The total production increased 12,000 long tons, 
valued at $235,000. The increase was due to the output of the new 
Clinton Metallic Paint Company, of Clinton, Ne.w York, and to the in~ 
creased product in Chattanooga, Tennessee, Baraboo, Wisconsin, and 
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Cape G.irardeau, Missouri. A valuable description of the occurrence, 
history, etc., of metallic paint along the Lehigh river, in Pennsylvania, 
is given by Mr. Frank A. Hill, in Part IY. of the "Pennsylvania Geologi
cal Survey's Annual Report for 1886.'' The region described is the source 
of the Prince metallic paint. It has been mined since 1856, and more 
than 60,000 tons have been produced altogether. 

Imports.-The imports of ocher and metallic paint of various kinds 
are given in the following tables. The item French mineral also in
cludes a large quantity of Paris green. 

Impm·ts of ocher of all kinds from 1867 to 1883. 

All ground in oil. Indian red and Mineral, French, Other, dry, not oth· 
Fiscal year Spanish brown. and Paris green. erwise specified. 

ending 
June30-

Quantity. Value. Quantity. Value. Quantity. Value. Quantity. Valqe. 

Pounds. Pounds. Pounds. Pounds. 
1867 •.••. 11,373 $385 ................... $35,374 . ............... $2,083 1, 430, 118 $9,923 
1868 ..... 6, 949 333 ·------·--· 11, 165 ................ 500 3,·670, 093 32,102 
1869 ..... 65,344- 2, 496 2, 582,335 31,624 8, 369 2,495 5, 379,478 39,546 
1870 .. ·-· 149, 240 6, 042 3o 377,944 41,607 9, 618 3,444 3, 935,978 32,593 
1871. .... 121,080 4, 465 2, 286,930 40,663 33,488 11,038 2, 800,148 24,767 
1872 ...•. 277,617 9, 225 2, 810,282 38, 763 41,422 10,341 5, 645,343 56,680 
1873 ...•. 94,245 3, 850 135, 360 2, 506 34, 382 8, 078 3, 940,785 51,318 
1874 .... 98,176 4, 623 263,389 3, 772 102, 876 18,153 3, 212,988 35,365 
1875 ...... 280, 517 12,352 646,009 9, 714 64,910 13, 506 3, 282,415 37,929 
1876 ..... 63,916 3, 365 1, 524, 989 19,555 21,222 5, 385 3, 962,646 47,405 
1877 ..... 41,718 2, 269 2, 179, 631 24, 218 27,687 6, 724 3, 427,208 32,924 
1878 ..... 25,674 1, 591 2, 314,028 23,677 67,655 14,376 3, 910,947 33, 260 
1879 .... 0 17,649 1,141 2, 873,550 26,929 17, 598 3,114 3, 792,850 42,563 
1880 ..... 91, 293 4, 233 3, 655, 920 32,726 16, 154 3, 269 4, 602,546 52,120 
1881..... 99,431 4, 676 3, 201,880 30, 195 75, 465 14,648 3, 414,704 46,069 
1882 .... 01159, 281 7, 915 3, 789,586 34, 136 18, 293 2, 821 5, 530,204 68,106 
1883 (a) . 137, 978 6,143 1, 549,968 13, 788 6, 972 885 7, 022,615 90,593 

a Since 1883 classified as " dry " and "ground in oil." 

I1nports of.ooher of all kinds front 1884. 

Dry. Ground in oil. 

Fiscal years ending June 30-

Quantity. Value. Quantity. Value. 

Pounds. 
1884....................................... 6,285,5881 $70,191 
1885. ............................ .......... 5, 312,564 52,824 
1886 ....................................... 5,413,086 58,980 
1887. 0 ............ - .. 0 • • • • • .. • . .. .. .. .. .. .. 5, 435, 725 54, 239 

Fiscal years ending 
June 30-

1867 ... - ... -- .. - . -- 0 
1868 ............... . 
18690 .............. . 
1870 ..... ......... .. 
1871. .............. . 
1872 ............... . 
1873 ............... . 
1874 ............... 0 
1875 ............... . 
1876 ............... . 
1877 ............... . 

Intports of umber front 1867. 

Quantity. 

Pounds. 
2, 147,342 

345,173 
570,771 
708,825 
470,392 

1, 409,822 
845,601 
729,864 
513, 811 
681,199 

1, 101,422 

Value. 

$15,946 
2, 750 
6,159 
6, 313 
7, 064 

18,203 
8, 414 
6, 200 
5, 596 
7, 527 

10, 213 

Fiscal years ending 
June 30-

1878 . ............. .. 
1879 .............. .. 
1880 .............. .. 
1881. .............. . 
1882 ............... . 
1883 ............... . 
1884 ............... . 
1885 .............. .. 
1886 .............. .. 
1887 ............... . 

Pounds. 
156,295 

79,467 
127,757 
47,258 

Quantity. 

Pounds. 
1, 038,880 

986, 105 
1, 877,645 
1, 475, 835 
1, 923,648 

785,794 
2, 946,675 
1, 198, '060 
1; 094,593 
1, 521,114 

$5,233 
3,763 
4, 742 
6,653 

Value. 

$8,302 
6, 959 

17,271 
11,126 
20,494 

8, 419 
20,654 

8, 504 
8, 656 

12,033 
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Graphite.-In addition to the use of from 10,000 to 12,000 pounds of 
graphite from Ticonderoga, New York, used for making paint by the 
Joseph Dixon Crucible Company, an impure variety was produced in 
North Carolina to the extent of of 20,000 pounds and used for paint. 
Bituminous coal from Pennsylvania is also used for common paints. 

Quicksilver vermilion.-The production was slightly less than in 1886. 
It is estimated at 600,000 pounds, worth on the average 54 cents per 
pound. The imports remained practically constant., being valued at 
$10,141 in 1887. The imports for previous years are given below • 

Imports of quicksilver vermilion from 1867. 

Fiscal years ending 
June 30- Quantity. Value. Fiscal years ending 

June 30- Quantity. Yalue. 

1---- -- -------11-------- --- ----

Pounds. 
1867.-- ,, • • . • • • • • . . • • . . . . • . . . . . . . $123, 506 
1868...... .•••••. ••. ...... ...... 90,648 
1869. ····--· .• .•. . . . 247,382 145,665 
1870.... .•• • • • . . . . . . 104, 523 57, 262 
1871. . . . . . • • . • • . . . . . 79, 195 43, 935 
1872. . . • • • . . . • • . . . . . 120, 067 49, 237 
1873...... .••. .••... 87. 008 65, 796 
1874........ . . . . . • . . 42, 324 39, 443 
1875 . . •. . • • . . • • .. . .. 9, 460 10, 831. 
1876....... .. • . .. . .. 18, 981 17, 679 
1877...... . • . . . . . . .. 23, 315 14, 660 

Pounds. 
1878...... ...••• ... . 9, 843 
1879 . ..... . • • • • • . • . . 11, 382 
1880. . . . . • . . . . . . . • . . 11, 952 
1881. .. ••• .••••..... 14, 243 
1882...... .•••••.... 12,496 
1883....... ... .•.... 19, 549 
1884 ...•••.•.........•...•...... 
1885 . ................••... ···· · · 
1886 . ........... . .. . .•.•........ 
1887 . ............... . .........•. , 

$5,772 
6,105 
5, 997 
7, 391 
6, 214 
8, 795 

10,472 
8, 244 

10,767 
10,141 

Imitation vermilion of various kinds, such as chrome vermilion, eosine 
vermilion, etc., were sold to the extent of 700,000 pounds. 



MINERAL WATERS. 
BY A. c. PEALE. 

Althoagh the returns of mineral waters for 1887 comprise the figures , 
from only 215 sprmgs, as compared with 225 for 1886, the value of the 
product remains about the same. For the 153 springs actually reporting, 
there is an increase in value of about $46,000 over the value reported 
by 172 springs in 1886. The number of gallons reported by these springs 
is, however1 444,648 gallons less. In estimating for the 62 springs that 
have failed to answer this year, the figures have been made low rather 
than high, and it is possible that the total production and its value for 
1887 would very closely approximate that of 1886, if reports could be 
obtained from all the spring owners. 

Three new springs have been added to the list for the North Atlantic 
States, and still the total number for that section is less than for pre
vious years except 1883 and ( 1884. With this reduction, however, the 
number of gallons sold remains about the same, with an increased value 
for the year, although over 40 per cent. of the springs are not represented. 
The new springs are the Underwood Spring, of Falmouth, Cumberland 
county, Maine, the Ponce de Leon Spring, of Meadville, Crawford county, 
Pennsylvania, and Hafer's Chalybeate Springs, near Bedford, Bedford 
county, Pennsylvania. 

The list for the south Atlantic States remains the same as for 1886, 
but there are more springs not reporting figures. Notwithstanding 
this, the value of the production bas slightly increased. 

The southern central States lose one spring from the total on the list 
of the last year, but show an increase in value corresponding to that 
noted in the other sections. Two new springs are added, viz., Boyd 
Springs, of Hope, Hempstead county, Arkansas, and Manitou Springs, 
Ozark, Franklin county, in the same State. 

In the northern central States one new spring is added to the list in 
Ohio (the Odevene Spring of Delaware, Delaware county, Ohio), and 
one in Indiana (the Lithian Spring at Attica, Fountain county). The 
total list shows a falling off of 3 springs from 1886, and a large decrease 
in the number of gallons sold, and also a falling off' of nearly one-half 
from the value of the preceding year. 

The western States and Territories lose only one spring; the number 
of gallons sold is very much larger for 1887, as is also the total value 
and the average price per gallon. 

680 
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The imports of artificial waters show a falling off of nearly two-thirds, 
while those of natural waters have increased over 300,000 gallons, mak
ing the total importation for 1887 about 268,000 gallons more than that 
of 1886, while the increase in value is something over $11,000. It is 
interesting to note that in 1886 the imports of artificial mineral waters 
~ncreased largely and the imports of natural waters decreased, while 
for 1887 the contrary is true. 

IMPORTS. 

Minetal waters imported and entered for consumption in the United States, 18G7 to 1883 
inclusive. 

Fiscal years 
ending .Tune 
30-

In bottles of 1 I In bottles in ex- · 1 quart or less. cess of 1. quart. Not m bott es. All, not artificial. 

Quantity. Value. Quantity. Value. Quantity. Value. Quantity. Value. 

Total. 

-----1-- - - 1---1----1--- ----- - ----- ---

Bottles. Quarts. Gallons. Gallons. 
1867 .......•.. 370,610 $24,91.3 3, 792 $360 $137 ........... . ...... .............. $25,410 
1868 .......... 241, 702 18, 438 22,819 2, 052 554 104 ................ . . .............. 20,594 
1869 .••....... 344,691 25, 635 9, 739 802 1, 042 245 . ................ ........ . ....... 26,682 
1870 .•••....•. 433,212 30,680 18, 025 1, 743 2, 063 508 . -- ...... .. ~ .... ...... .. ...... 32,931 
1871 .•.•...... 470,947 34,604 2, 320 174 1, 336 141 . ................ ... ........ 34-,919 
1872- ········· 892, 913 67, 951 . .... --........ ~ ...... .. ..... 6:l9 116 68,067 
1873 ........•. 35, 508 2, 326 ........... .. ..... ............. 355 75 394,423 $98,151 100,552 
1874 ..• . ...... 7, 238 691. ................. ............ . 95 16 Hl9, 035 79,789 80,496 
1875 .••.. . .••. 4,174 471 ................... ............. 5 2 395,956 101, 640 102, 113 
1876 -··· .. . .. . 25,758 1, 399 ................ .............. ................... ............ . 447,646 134, 889 136,788 
1877 .••....•.. 12,965 l, 32R ................ ............. ................. 22 520, 751 167,458 168,808 
1878 .......... 8, 229 815 883, 674 :J50, 912 351, 727 
1879 ..•..•.•.. 28,440 1~: ~~i I:::::: : : : : : : : : : : : : 3 4 798, 107 282, 153 284, 509 
1880 ·•••···••· 207,554 927, 759 285, 798 305,529 

I'"'---······· 150,326 11.850 \ ••••••• -~---····· 55 26 1, 225, 462 383, 616 305,492 
1882 .......••. 152,277 17, 010 .................. 1, 542, 905 1 410, 105 427,115 
1883 .••....•• 88,497 7, 054 •··•••··•· .•••..•. 1, 714, 085 441, 439 448,493 

It appears from the foregoing table that previous to 1873 natural 
mineral waters were not distinguished from the artificial waters. Since 
1884 the artificial waters have not been classified according to the re
ceptacles in which they have been imported. 

Irnpotts fm· the fiscal yem·s 1884, 1885, 1886, and 1887. 

Years. 

Artificial mineral 
waters. 

Nat ural mineral 
waters. 

Gallons. Value. Gallons. I Valuo. 

l-1-88-4-.. -•• -.-•• -.-•• -•• -.-•• -.-•. -.• -.-.• -.-.• -.. -.-•• -.-•. -•. -.-_.
1 ~ ~ 1, 505, 2; $362,651 

1885 .•.••..•••••.•••.••• ---................ 7, 972 2, 157 1, 660, 072 397, 875 
1886 .•••••.•••••••••••..••.•.••• - • • .••.• -.. 63, 134 16, 903 1, 521, 642 358, 595 
1887. •.• .• . .••••• •••••• .••• •• ••••••. ••. . • . . 21,243 6, 473 1, 832,061 . 380,299 

Total ......•.......••....•.•...•.... 12l,'m[,3o, 124 ~9, 073 11,499, 420 
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EXPORTS. 

Expo'rts of natural mineral wa-ters, of domestic p1·oduction, f1·om the United States. 

1
_F_I_·s_c_al_y_e_a_r_s_e_n_d_in_g_J_u_n_e_s_o-__ 

1 
__ v_a_l_n_e._! Fiscal years ending June 30- Value. 

1875 ..•... ------······ .••••. ----
1876------ --···· .•.••...•••...•. 
1879 .••••. ·•••••······ ·•••·•·••· 
1880 ···•········ .••••. ··••····•· 

$162 
so 

1, 529 
1, 486 

1881 . - - •. - - - . - - . -. -... -•••• - - - - . $1, 029 
1882 - - - - ... - - .... -- - - • -• • • • . . • • . 421 
1883 - - - - - - . - - . - - . - - - - - -- • - . - - - - . 459 
1884, 1885. 1886, and 1887...... . . None. 

The amount of artificial mineral water8 exported is also trifling. 

PRODUCTION. 

Nat-nml mineral waters sold in 1883, 1884, 1BS5, 1886, arcd 18R7. 

1883. 
North Atlantic States ............•......••..... 
South Atlantic States .....•..................... 
Northern central States ........................ . 
Southern central States .............•.•.......... 
Western States and Territories .. ...•...•........ 

Estimated ...........•...........•.....•......... 

Total. ................••.••.... - - . -- - . - . - - . 

1884. 
North Atlantic States ..............••........... 
South Atlantic States ................•......... 
Nnrthern central States ....•.....••..•••••...••. 
Southern central States ....................... . 
Western States and Territories .•••••..••...•... 

Estimated .....•.•••.•..•••..•••••.••.•...•...... 

Total. ••...•••.........•••..•.•••.••••..... 

1885. 
North Atlantic States .....•.....••.•.•..•...... 
South Atlantic States ......•••..•••.••.•.•..••.. 
Northern central States .......••••....•.•....... 
Southern central States ..............•••........ 
Western States and 'l'erritories .......•...•.... . 

Estimated •..•••.•••••.••.•.••••••.•••••••••.•... 

Total . • • . . . . . • . • •••••.•••••.•••••.••...... 

1886. 
North Atlantic States .....••••..••.•.••••••.•.. 
South At.Iantic States ........•..•••.•.•.••..... 
Northern central States ........••.•...••••••••.. 
Southern central States .. .............•••.••... . 
Western States and Territories .•...•.•••••..... 

Estimated ...•...•••••..••••.•.•••••••••..•...... 

Tot-al. ..............•...•••.•••••••••••.• --

1887. 
North Atlantic States .....•....•....••.•....... 
South Atlantic States ..............•••••..••... 
Northern central States ..•....•..•..•••••.•..... 
Southern central States .............•...•.•••••. 
West~rn States and Territorit~s ..•..•..•.••..... 

Springs 
report- Gallons sold. 

in g. 

38 
27 
37 
21 
6 

129 
60 

189 

38 
27 
37 
21 
6 

129 
60 

189 

51 
32 
45 
31 
10 

169 
55 

224 

49 
38 
40 
31 
14 

172 
53 

2, 470,670 
312,090 

1,435, 809 
1,441, 042 

169,812 

7, 529,423 

3, 345,760 
464,718 

2, 070,533 
1, 526, 817 

307, 500 

7, 715, 328 
2, 500.000 

10,215,328 

2, 527,310 
908,692 

2, 925, 288 
540,436 
509, 675 

7, 411,401 
1, 737, 000 

9, 148,401 

2, 715,050 
720,397 

2, 048,914 
822,016 
781,540 

7, 087,917 
1, 862,400 

Value. 

$282,270 
64,973 

3~3. 600 
139.973 
52, 787 

863,603 
256, 000 

1, 119,603 

328,125 
103,191 
420,515 
147,112 
85,200 

1. 084. 143 
:375, 000 

1, 459,143 

192,605 
237, 153 
446,211 
74,100 
86,776 

1, 036,845 
276,000 

1, 312,845 

177,969 
123, 517 
401, 861 

58, 222 
137, 796 

899,365 
384, 705 

225 8, 950, 317 1, 284, 070 
==-=====-== 

40 
34 
38 
29 
12 

2, 571,004 
614,041 

1, 480,820 
741, 080 

1,236, 324 

213,210 
147,149 
208, 217 
87,946 

288, 737 
-------------

Estimated ..•...••...•••••.•.•.•••••••.••..••.•.. ~-1,616,340 -~,204 
1531 6, 64.3, 269 945, 2691 

Total...................................... 2151 8,259,609 1,261,473 
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Alabama.-Reports of sales have been received from five springs for 
1887, which show a slight increase in the number of gallons of water 
sold, the value remaining about the same as for 1886. The following 
are the springs reporting: Bailey springs, Bailey Springs, Lauderdale 
county; Bladen springs, Bladen Springs, Choctaw county; Healing 
springs, Healing Springs, Washington county; White Sulphur springs, 
Sulphur Springs, DeKalb county. · 

Arkansas.-The number of commercial waters of Arkansas for 1887 is 
increased by two new springs, and the total value of the production 
shows an increase of several thousand dollars. The springs represented 
in the report are: Boyd springs, Hope, Hempstead county; Dovepark 
springs, Dovepark Springs, Hot Spring county; Eureka springs, Eu
reka Spring·s, Carroll county; Mountain Valley springs, Mountain 
Valley, Garland county; Potash sulphur springs, Potash Sulphur, 
Garland county; Siloam springs, Siloam Springs, Benton·county. 

California.-Six of California's springs report for 1887, as follows: 
Azule spring, San Jose, Santa Clara county ; Geyser soda spring, 
Litton's, Sonoma county; Litton seltzer spr!ng, Litton's, Sonoma 
county; N~pa soda springs, Napa Soda Springs, Napa county; Pacific 
Congress, Saratoga, Santa Clara county; Tolenas soda springs, Fair
field, Solano county. 

Colorado.-Both of Colorado's commercial waters have reported for 
1887, and both show an increase in production and value. The springs 
are: Manitou springs, Manitou Springs, El Paso county; Springdale 
seltzer spring, Springdale, Boulder county. 

Connecticut.-Two of the three springs on the new list for 1886 have 
failed to report for 1887. The status of the remaining springs is about 
the same as for the preceding year. Those reporting are : Aspinock 
mineral spring, Putnam Heights, Windham county; Bozrah mineral 
spring, Bozrah, New London county; Oxford chalybeate spring, Ox
ford, New Haven county. 

Georgia.-Notwithstanding the fact that two springs report for 1887, 
as against one for 1886, there is a considerable decrease both in number 
of gallons and in value. The springs reporting are : Catoosa springs, 
Catoosa Springs, Catoosa county; Ponce de Leon springs, Atlanta, 
Fulton county. 

Idaho.-This Territory is represented for the first time on our list in 
the Soda springs, Soda Springs, Oneida county. 

lllinois.-Only two of the springs of Illinois send reports. They are: 
Glen Flora springs, Waukegan, Lake county; Perry springs, Perry 
Springs, Pike county. 

Indiana.-One new spring is added to the list for Indiana for 1887. 
Six springs report as follows: Hosea's (New Point Comfort) mineral 
springs, Blue Lick, Clark county; Indian springs, Indian Springs, 
Martin county; King's mineral spring, Muddy Fork, Clark county; 
Lafayette artesian well, Lafayette, Tippecanoe county; Lithium spring, 
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Attica, Fountain county; West Baden springs, West Baden, Orange 
county. 

Iowa.-The number of springs reporting remains the same as for 1886, 
but there is an increase in their production. The springs reporting 
are: Dunbar's mineral springs, College Springs, Page county; Old 
M. C. springs, Colfax, Jasper county; Ottumwa mineral springs, Ot
tumwa, Wapello county. 

Kansas.-One of the Kansas mineral waters has been taken from the 
market, leaving but three to report for 1887. These are: Geuda springs, 
Geuda Springs, Cowley county; lola mineral well, lola, Allen county; 
Topeka mineral wells, Topeka, Shawnee county. 

Kentucky.-The springs reporting for 1887 are four in number, and 
the figures are increased over those of 1886. The springs are: Bedford 
springs, Bedford, Trimble county; Grayson springs, Grayson Springs, 
Grayson county; Lower Blue Lick springs, Blue Lick Springs, Nich
olas county; Upper Blue Lick springs, Davidson, Nicholas county. 

Maine.-The list for Maine is increased by one spring. Of the twelve 
springs, seven report sales for 1887. These springs are: Auburn min
eral spring, Auburn, Androscoggin county; Boothbay medicinal spring, 
East Boothbay, Lincoln county; Hartford cold spring, H~rtford, Ox
ford county; Poland mineral spring, South Poland, Androscoggin 
county; Scarborough mineral spring, Scarborough, Cumberland county; 
Summit mineral spring, Harrison, Cumberland county; Underwood 
spring, Falmouth, Cumberland county. 

Maryland.-N o reports have been received from Maryland. 
Massachusetts.-Five of seven springs in Massachusetts report sales 

for 1887, with a slight reduction. The springs reporting are: Allandale 
mineral spring, West Roxbury, Suffolk county; Orystalmineralspring, 
Stoneham, Middlesex county; Commonwealth mineral spring, Waltham, 
Middlesex county; Echo Grove mineral spring, Lynn, Essex county; 
Everett crystal spring, Everett, Middlesex county. 

Michigan.-The only spring in Michigan reporting for 1887 is the 
Mount Clemens mineral spring, Mount Clemens, Macomb county. 

Minnesota.-The Inglewood spring, Minneapolis, Hennepin county, 
is the only spring reporting sales for Minnesota. 

Miss·issippi.-Only two springs report sales for 1887. They are: Cas. 
talian springs, Durant, Holmes county ; Cooper's well, Raymond, Hinds 
county. 

Missouri.-Five springs report for 1887, with an increase over the 
figures for 1886. They are : Eldorado springs, Eldorado Springs, Cedar 
county; Mooresville mineral springs, Mooresville, Livingston county; 
Randolph springs, Randolph, Clay county; Reiger mineral springs, 
Mercer county (post-office address, Lineville, Wayne county, Iowa); 
Sweet springs, Sweet Springs, Saline county. 

New Harnpshire.-Two of the springs having the water on sale in 1886 
now report that the water is free. The springs reporting sales are: 
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Moultonborough mineral springs, Moultonborough, Carroll county; 
Ponemah spring, Milford, Hillsborough county. 

New Mexico.-No reports have been received from New Mexico for 
1887. 

New York.-Just about one-half of the commercial mineral waters are 
represented in the figures sent in for 1887. The springs reporting are: 
Adirondack spring, Whitehall, Washington county; A von springs, 
Avon, Livingston county; Massena springs, Massena, Saint Lawrence 
county; Oak Orchard acid springs, Alabama, Genesee county; Deep 
Rock springs, Oswego, Oswego county; Carlsbad spring, Saratoga 
Springs, Saratoga county; Champion spring, Saratoga Springs, Sara
toga county; Excelsior spring, Saratoga Springs, Saratoga county; 
High Rock spring, Saratoga Springs, Saratoga county; New Putnam 
spring, Saratoga Springs, Saratoga county; Star spring, Saratoga 
Springs, Saratoga county; Union spring, Saratoga Springs, Saratoga 
county; Vichy spring, Saratoga Springs, Saratoga county; Verona 
springs, Verona, Oneida county; Victor spring, Darien Centre, Genesee 
county; Sharon White Sulphur spring, Sharon Springs, Schoharie 
county. 

North Oarolina.-Of the seven springs credited to North Carolina as 
having the water on sale six have reported, as follows: Leinster Poison 
springs, Statesville, Iredell county; Lemon springs, Lemon Springs, 
Moore county; Panacea springs, Panacea Springs, Halifax county; 
Park's Alkaline springs, Caswell county (postoffice address, Danville, 
Virginia); S.even springs, Seven Springs, Wayne county; Thompson's 
Bromine Arsenic springs, Crumpler, Ashe county. 

Ohio.-Two new springs have been added to the list for Ohio, making 
a total of nine for the State. Of these the following six have reported 
sales for 1887: Berlin mineral water, Berlin Heights, Erie county; 
Electro-magnetic springs, Fountain Park, Champaign county; Len-a-pe 
springs, Delaware, Delaware county; Magnetic springs, Bellbrook, 
Greene county; Odevene spring, Delaware, Delaware county; Ohio 
magnetic springs, Magnetic Springs, Union county. 

Oregon.-Two springs are represented on the list for Oregon. They 
are: McCallister's soda springs, 35 miles east of Jacksonville, Jackson 
county; Wilhoit springs, Wilhoit, Clackamas county. 

Pennsylvania.-Although two new springs are added to the list for 
Pennsylvania the only springs reporting are: Black Barren mineral 
springs, Pleasant Grove, I.Jancaster county; Minnequa springs, Minne
qua, Bradford county. 

Rhode Island.-The two springs of Rhode Island report increased sales 
for 1887. They are: Holly springs, Woonsocket, Providence county; 
Ochee springs, Providence, Providence county. 

South Oarolina.-Reports have been received from all the springs of 
commercial value, as follows: Chick's springs, Chick's Springs, Green-
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ville county; Garrett's springs, Spartanburgh, Spartanburgh county; 
Glenn springs, Glenn Springs, Spartanburgh county. 

Tennessee.-The six mineral springs on our list for Tennessee report 
an increase for 1887. They are: Horn's mineral spring, Lebanon, Wil
soncounty; .f:Iurricane springs, Tullahoma, Coffee county; Idaho springs, 
Clarksville, Montgomery county; Red boiling springs, Red Boiling 
Springs, Macon county; Rhea springs, Rhea Springs, Rhea county; 
Tate spring, Tate Sp-rings, Grainger county. 

Texas.-Reports have been received from the following seven springs: 
Crabtree's sour wells, Sulphur Springs, Hopkins county; Dalby 
springs, Dalby Springs, Bowie county; Hynson's iron mountain spring, 
Marshall, Harrison county; mineral wells, Mineral Wells, Palo Pinto 
county; Sour Lake, Sour Lake, Hardin county; Texas sour springs, 
Luling, Caldwell count~'; Wootan wells, Wootan Wells, Robertson 
county. 

Vermont.-One of the springs on the list for 1886 reports the water 
as free, and three springs report sales. They are: Alburgh springs, 
Alburgh Springs, Grand Isle county; Brunswick White Sulphur 
springs, Brunswick, Essex county; Clarendon springs, Clarendon 
Springs, Rutland county. 

Vi1·ginia.-Nineteen springs in this State report a large increase in 
the total production and value for 1887. The springs reporting are: 
Alleghany springs, Alleghany Spring. Montgomery county; Bear Lithia 
springs, Harrison burgh, Rockingham county; Blue Bidge springs, 
Blue Bidge Springs, Botetourt county; Buffalo Lithia springs, Bufl'alo 
Lithia Springs, Mecklenburgh county; Chase City mineral water, Chase 
City, Mecklen burgh county; Cold Sulphur springs, Goshen Bridge, 
Rockbridge county; Farmville Lithia springs, Farmville, Prince Ed
ward county; Healing springs, Healing Springs, Bath county; Hun
ter's Pulaski alum springs, Dublin, Pulaski county; Jordan \\'bite 
Sulphur springs, Jordan Springs, Frederick com1ty; Ma~sanetta 

springs, Harrison burgh, Bockingham county; Rockbridge alum springs, 
Alum Springs, Rockbridge county; Bock Enon springs, Bock Enon 
Springs, Frederick county; Rockingham springs, Rockingham, Bock
ingham county; Seven springs, Abingdon, Washington county; 
Shenandoah alum springs, Sheuendoah Alum Springs, Shenandoah 
county; Stribling springs, Stribling Springs, Augusta county; "\Vallaw
batoola alum water, Millborough Springs, Bath county; Wolf Trap 
Lithia water, Wolf Trap, Halifax county. 

Washington Territorg.-Medical Lake reports about the same number 
of gallons as for 1886. 

West Virginia.-I?our springR report for 1887. They are: Capon 
springs, Capon Springs, Hampshire county; Red Sulphur spriugs, Red 
Sulphur Springs, Monroe county; Salt Sulphur springs, Salt Sulphur 
Springs, Monroe county; White Sulphur springs, White Sulphur 
Springs, Greenbrier county. 
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Wisconsin.-Eleven springs report for 1887. They are: Arcadian 
mineral spring, Waukesha, Waukesha county; Bethesda mineral spring, 
Waukesha, Waukesha county; Gihon spring, Delavan, Walworth 
county; Glenn mineral spring, Waukesha, Waukesha county; Horeb 
spring, Waukesha, Waukesha county; Mineral Rock spring, Waul,e
sha, Waukesha county; Prairie du Chien artesian wells, Prairie du 
Chien, Crawford county; Saint Croix mineral spring, Osceola Mills, 
Polk county; Shealtiel springs, Waupaca, Waupaca county; Siloam 
spring, Waukesha, Waukesha county; Sheboygan natural mineral wa
ter, Sheboygan, Sheboygan county.· 

Surnmat·y of reports of rnineral springs for 1887. 

-------- -1-- ---1-- 11-------'---!-- - - --

NORTH ATLANTIC STATES. NORTH CENTRAL STATES. 

Maine ...... .. ... .. ..... . 7 5 12 Obio ............ . ..... . .. . 6 8 
New Hampshire ......... 2 0 2 Indiana ........... . ... . ... 6 7 
Vermont .. .............. . 3 2 5 lllinois 2 3 
Massacbusetts ......... . . 5 2 7 Michiga"~:::~: :::::::::::: 1 2 
Rhode Island ........... 2 0 2 ·wisconsin ................ 11 14 
Conn ecticut ............. 3 2, 5 Minnesota. ... . ..•........ . 1 1 
New York ............... 16 14 30 Iowa .............. . ....... 3 5 
New Jersey ............. 0 0 0 Missouri. ................. 5 6 
Pennsylvania ............ 2 5 7 Dakota ................... 0 0 

I Nebraska ................. 0 0 
SOUTH ATLANTIC STATES. Kansas ................... 3 3 

Delaware ................ 0 0 0 

I 
WESTERN STATES AND TER· I Maryland .....•...•...... 0 1 1 RITORIES. 

District of Columbia . .... 0 0 0 
Virginia ................. 19 6 25 Alaska . . ................. 0 0 0 
West Virginia ......•••.. 4 2 6 Wyoming . ................ 0 0 0 
North Carolina .....•.... 6 1 7 Montana .................. 0 0 0 
South Carolina... . ...... 3 0 3 Colorado .................. 2 0 2 

~f~~~~:::::::::::::::::: 2 1 3 New Mexico .............. 0 1 1 
0 0 0 Arizona .. ................................ 0 0 0 

Utah ...................................... 0 0 0 
SOUTH CENTRAL STATES. Nevada ................... 0 0 0 

Idaho ..................... 1 0 1 
Kentucky ........................... 4 2 6 Washington .............. 1 0 1 
Tennessee ............... I 6 2 8 g~li~~~ni~::::::: :::::::::: 2 0 2 
Alabama . ................ 4 1 5 

I 
6 1 7 

Mississippi...... . ...... 2 2 4 ---- -
LouioV•» ·············· -~ 0 0 0 Total ~ .... -........ -.. - 153 62 215 
Texas ............•...... 7 1 8 
Indian Territory ......... 0 0 0 
Arkansas ................ 6 0 6 



USEFUL MINERALS OF THE UNITED 
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A PARTIAL LIST OF ORES, MINERALS, AND MINERAL SUBSTANCES OF INDUS

TRIAL IMPORTANCE, ARRANGED ALPHABETICALLY BY STATES .AND TERRI

TORIES. 

EDITED BY ALBERT WILLIAMS, .TR. 

The following lists are based upon those published in the volume of 
Mineral Resources for 1882, pages 664-775, and very closely follow the 
form then adopted. The design is to show, in as compact and concise 
a form as possible, the principal occurrences of the ores, minerals, and 
mineral substances of industrial importance of the several States and 
Territories, and to indicate whether these resources are or are not at 
present being utilized. Since the original lists were compiled, the 
rapid growth of the mineral industries of the country, changes in the 
channels of trade, transportation and consumption, new utilizations, 
and recent discoveries, have, to a considerable extent, altered the con
dition of .affairs, more especially in the South and in the States and Ter
ritories of the far West. These changes, for the most part, have been 
progressive. In addition to new finds of valuable deposits, many of 
the occurrences known and recorded at the date of the 1882 report, but 
which were not at that time available, are now, for the reasons just 
stated, being drawn upon. It has therefore seemed advisable to pre
sent such new information as may bring the whole subject more nearly 
up to date. · 

In regard to the localities cited, it has not been deemed neces&ary or 
advisable to make the references very detailed. Often a quite general 
statement gives a more comprehensive view of the occurrences than if 
they were minutely and specifically enumerated; indeed, to quote all 
the localities which are known and have already been reported would 
reuder the lists too bulky for convenient reference; and the utility of 
such a plan would be for the professional mineralogist rather than for 
the student of economic conditions. As a rule, however, the principal 
localities are indicated with sufficient clearness, though the more exten
sive deposits, such as coal and iron fields, gold belts, etc., are mentioned 
in general terms. 

688 
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It will be noticed that the form of the lists is twofold, the substances 
mined or utilized being segregated from those which, for commercial 
or other reasons, are not at present being worked. Under the first 
head it is intended to give only such cases as have a decided industrial 
importance, excluding irregular sporadic workings; under the second 
head, to include only such occurrences as seem to have a prospective 
value; that is, which, with further increase of population and consump
tion, or better and cheaper means of mining, extraction, and convey
ance to market, may in the future be available. The scheme therefore 
excludes a large number of occurrences which would be highly inter
esting from a purely mineralogical point of view, but which have no 
economic significance. It is, of course, almost impossible to draw a 
hard and fast line as to workable quantities, and some irregularity in 
this respect has been unavoidable. Two substances of highly-impor
tant industrial bearing-natural gas and mineral water-are not here 
considered in detail. They occur in almost every State and Territory, 
and are utilized in many, but the localities are so numerous that a com
plete list of them would only be confusing. Possibly available gas 
fields occur in almost every State except in New England and a few 
Southern States, but the discoveries, utilizations, and abandonments 
follow each other so rapidly that any statement, however complete for 
this year, would be misleading as to the next. The present state of the 
industry, as well as the trad'3 in mineral waters, are shown in the body 
of this report (pp. 464-502 and 680-687). 

In the compilation of the lists prepared in 1882 the greater part of 
the wor~ for the eastern States was done by Prof. John 0. Smock, and 
that for the Rocky Mountain region by Mr. 0. Whitman Cross. To 
these gentlemen is also due an important portion of the information now 
given. At the end of the lists will be found mention of those who have 
contributed essential assistance in the present compilation, though by 
no means all are named who have kindly interested themselves in it. 
An extensive correspondence has been carried on with geologists, 
mining engineers, and other local authorities, and various published 
reports have also been consulted. Notwithstanding the time and atten
tion given to the subject, it must be frankly confessed that the lists, 
even in their revised state, are far from being complete. lt is therefore 
hoped and earnestly solicited that corrections, alterations, or additions 
may be brought to the notice of the present compiler, to the end that 
in the event of a future issue of similar lists; and also for the general 
purposes of the series of Mineral Resources, as much fresh information 
~~ possible may be gathered together. 

~n~~ MIN-44 

l...,.''··.¥··~·. - .... -
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Mineralogical 
name. 

Coal, var. bitu
minous. 

MINERAL RESOURCES. 

ALABAMA-Mined. 

Common name. Remarks. 

Coal, bituminous coaL Three distinct coal :fields: 1. Coosa, 100 square miles; 2. Ca· 
baba, 230 square miles; 3. Warrior, 5,000 square miles. 

The Coosa field contains two or three seams 3 feet and up· 
wards in thickness; mined at Broken Arrow and Trout 
creek, in St. Clair county. 1;be strata in this field are 
more faulted and broken than in the other fields. 

Fireclay ............. . 

Flagging stone .••..... 

The Cahaba field extends from the south prong of Canoe 
creek, in St. Clair county, to Hassop creek, in Bibb 
county, a distance of 60 miles. Down to Helena, in 
Shelby county, the field has an average wit!th of 5 or 6 
miles. Below that point the width increases towards 
the southwest, the maximum width of 15 miles being 
in the latitude of Blocton, in Bibb county. The south
ern end of this field bas a greater thickness of Measures 
and a larger number of coal seams than the rest of the field. 
Above the Brock's Gap seam (near the base of the Meas· 
ures) there are 4,000 feet of Measures, holding thirty-nine, 
seams of coal, eleven of which are over 2t feet thick, the 
eleven having an aggregate thickness of 40 feet of coaL 
The synclinal of the Cahaba field, like the main syncl~nal 
of the Warrior, descends to the south and southwest, brmg
ing the .upper Measures to the surface. The seams of the 
Cahaba field appear to be less interbedded with slate than 
those of the Warrior; and the Cahaba contains less of what 
are called "Flat Measures" than the Warrior. The seams 
of the Cahaba field are mined at the following places: At 
Henryellen, .Jefferson countv; Helena, Montevallo, and 
Brierfield, Shelby county; an"d at Blocton, Bibb county. 

The Warrior field includes all the Coal Measures of Alabama 
drained by the Warrior and Tennessee rivers, Lookout 
mountain being an outlier of the plateau portion of thil! 
field. The basin region of the field lies to the southwest of 
Cullman county. The Measures of this field sink towards 
the southwest, bringing the upper beds to the surface in that 
direction. The greatest thickness of strata in this field-
3, 000 to 4, 000 feet-is in Tuscaloosa county. The coal seams 
in the lower part of the field are about forty in number, of 
which fourteen have a thickness of 2! feet and upwards. 
Of these fourteen, nine are 4 feet thick; and of these nine, 
three are over 6 feet. Coal is mined at the following local
ities: Warrior Station, Brake, .Jefferson mines, New Castle, 
Walker mines, Black Diamond mines, Coalburgh, Brook· 
side, Pratt mines, Woodward, Blue Creek mines, and Mor
row mines, .Jefferson county; Horse U reek mines, Cordova, 
York, Coal valley, Day's gap, Patton. Corona, and Kansas, 
Walker county; Tuscaloosa and Coaling, Tuscaloosa county; 
and near Huntsville, Madison county. 

Common in Coal Measures, aud also in the lowest cretaceous 
beds (Tuscaloosa formation). Fire-brick works, from ma
terials of the Tuscaloosa formation, have been in operation 
for many years at Bibbville, Bibb county, and recently an 
excellent quality of fire clay has been mined at Tuscaloosa. 
In the siliceous clays of the Buhrstone division of the Ter
tiary is a material which will probably soon come into use 
for manufacture of fire brick. 

In the yellow sandstone of Red Mountain group, bordering 
the valley from Bucksville to Saint Clair Springs, and at 
Pratt's ferr.v, on Cahaba river. Sandstone flags of Coal 
Measures, Plank Shoal", on North river, Tuscaloosacounty. 

Thin-bedded limestone in Lower Silurian and sub-Carbonifer
ous group; also gneisses and mica schists of metamorphic 
region. 

Fine quarries at Tallahassee falls on Tallapoosa river in sili
ceous slates (itacolumite). Some rock quarried at Farrell's 
mill and other localities in Lee county. Many localities 
opened for local supplies. 

Gold ........... Gold, .•• , ............. . In the counties of Cleburne, Clay, Talladega, Coosa, Chilton, 
Elmore, Tallapoosa, Chambers, and Randolph gold occurs 
both in quartz veins and in surface gravel. The gravel!! 
were partly thoroughly worked over some forty years ago~ 
The quartz veins have also been worked at many localitim~. 
Recently a gootl deal of attention has been given to th~ 
gold-bearing veins in Talladega county, and several com, 
parries have begun work upon them. Of mines formerly 
worked are the Arbacoochee and Chulifinnee mines, Cle. 
burne county; Riddle mines, Talladega county (at present 
t~(lr~ U;J,"\~ S{lyeral ot!her m.IDes in o~er~ti~~ iu tb~~ <)Q1ll.ltJ'l, 
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ALABAMA-Mine d-Continued. 

Mineralogical 
name. Common name. 

Gold(cont'd) ... Gold ................. . 

Granite ............. .. 

Gr-aphite....... Plumbago, black lead. 

Remarks. 

Stewart's mines and other localities on Weogufka and 
Hatchett creeks, Coosa county; Rip{lito mines, Chilton 
county; Haral's mines, Clay county; Gold ville, Tallapoosa 
county; Pinetucky mines, Randolph county; also found in 
small quantity in quartz pebble beds overlying Coal Meas
ures near Fayette Court-house, Fayette county, and near 
Gold Mine in Marion county. These localities are at a 
distance from any region where gold-bearing rocks are in 
place, and the gold is associated with drift-gravel brought 
from a distance. 

Localities in the metamorphic region. Worked for local sup-
ply mainly. Near Bradford, and also Rockford, Coosa 
county; Notasulga, Macon county; Auburn and Cbewacla, 
Lee county; Tallahassee, Tallapoosa county; Milltown, 
Chambers county. Not properly granites, but thick-bedded 
g?eisses. 

Localities in Chilton, Clary, Coosa, Chambers, Randolph, and 
Tallapoosa counties. Dug near Millerville, Clay county; 
north of Milltown, Chambers county; and between Wedo
wee and Louina, Randolph county, for use as a lubricating 
agent. Occurs in black, graphitic schists; also in argilla~ 
ceous, schistose rocks. Not mined, except locally. 

Halloysite .................... .... .... Near Sulphur Springs stn.tion, De Kalb county. Mined ex-
tensively for manufacture of fine ware. Also found south
east of Stevenson, in Jackson county. Both occur in 
cherty strata of Lower sub-Carboniferous. 

Hematite . • • • • . Fossil ore, dyestone 
ore, red iron ore. 

Interstratified with the shales and sandstones of the Clinton 
group of the Lower Silurian, along each border of the anti
clinal valleys, as follows: Brown's valley, extending from 
Reid's gap, Blount county, northeastward to Tennessee 
line. The red ore in this valley appears in considerable 
quantity at several localities in Marshall and Jackson 
counties. Murphree's valley, from Village Springs north
eastward on both sides of the valley, beds of or·e of great 
thickness and of good quality; just now beginning to be 
utilized. In Roup's and Jones's valley, extending from 
Clement's mill, in Tuscaloosa county, to Village Springs, 
:lnount county, and Springville, St. Clair county, the red 
ore ridges are seen on both sides of the valley, and from 
Bucksville, Tuscaloosa county, up to Jonesborough, Jeffer
son county, the ridge is duplicated by faulting on the west
ern side of the valley. The ore appears in considerable 
thickness near Vance's, in Tuscaloosa county, and thence 
northeastward through Jefferson county, where it is mined 
at many places-Sloss's, Hilman's, Woodward's, and Eureka 
mines, southwest of Birmingham; above Birmingham, 
mines have been opened at Irondale, Jefferson county, and 
near Springville, St. Clair county. In the Cahaba valley, 
between Cahaba and Coosa coal fields, the ore is chiefly on the 
easternsside of the valley; not mined. In the Coosa valley, 
lying northeast of the Cahaba coal field and east of Lookout 
mountain, are many fine beds of this ore. On the western 
side of the valley mines are worked near Springville, St. 
Clair county, and Attala, Etowah county. East of Ash
ville, St. Clair county, are two red ore ridges parallel to 
each oLber not yet developed.· East of Lookout mountain 
are many occurrences of red ore, mined at Round mountain 
and Gaylesville, Cherokee county; also ne.:tr Gadsden. In 
Will's valley, west of L<•okout mountain, extending from 
Attala northeastward to Georgia, the red ore is on both 
sides of the valley; mines at Portersville and one or two 
other points. 

Another horizon of red oolitic ore is known in Alabama just 
below the Trenton limestone, observed near Pratt's ferry, 
in Bibb county, and in several places in Jones's valley, 
southwest of Birmingham; thickness of the bed only a few 
feet; not mined anywhere. 

Kaolinite ...... Kaolin, clay .......... Near Jacksonville, Calhoun county, extensive beds; near 
Louina, Randolph_county. [See, also, Halloysite.] 

Limonite . • .. .. Brown hematite . •• • •• Occurs as "gossan" at outcrops of pyritous ores-copper 
mines in Clebm·ne, Clay, and Coosa counties. 

In concretionary masses associated with hornblendic rock 
and worked formerly at localities i~ Clay aud OhUtoucouu· 
tie~, 
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Mineralogical 
name. 

Limonite (con
tinued). 

. 

MINERAL RESOURCES. 

ALABAMA-Mined- Continued. 

Common name. Remarks. 

Brown hematite . . . . . . Oro banks at top of the dolomitic limestone (Calciferous) in 
the Coosa valle~·. These are openE'd at intervals from near 
Columbiana in Shelby count,y uorthea~t to Georgia lir.e; 
Alabama furnace, Talladega count.r; \Vood!ltock furnace, 
at Auniston, Calhoun county; Stonewall, Rock Run, and 
Tecumseh furnaces, iu Cherokee county. In Cahaba valley 
ore occurs at intervals from near Centreville, Bibb county, 
northeast through Shelby and Saint Clair counties to Gads
den, in Etowah county. Furnace at Brierfield, Bibb 
county. In Roup's and Jones's valley ore occurs from Clem
ent's mil: , Tuscaloosa county, through parts of Bibb, Shel
by, and Jefferson counties. Many mines in Bibb and Tus
caloosa counties. In Murphree's valley DO mines worked 
for lack of transportation. In Will's valley mined at sev
eral points between Attala and the Georgia line. Brown's 
valley in Mctr~ hall and Jackson counties; DO mining. 

Sub-Carboniferous formation in the Tennessee valley in north
ern Alabama carries limonite. Largest bank in Franklin 
county from Cedar creek to Newburgh. Occurs eastward 
in Limestone, Lawrence, aml Madison counties. In the 
narrow anticlinal valle.vs of middle Alabama this sub-Car
bonife.·ous ore is rarely found in banks of economical im
portance. 

In the Lower Cretaceous (Tuscaloosa) formation, limonite is 
of frequent occnrreuce at places, in large quant.ity and of 
good quality, as at Vernon, Lamar county, where it tmp
plied a furnace now out of blast. Not .vet mined elsewhere. 

Overlying the Uppermost Cretaceous and Lowermost Tertiary 
strata in Alabama, are some extensive beds of limonite, 
much of it "needle ore." As representative localities, 
may be given Fort Deposit, Lowude!l county; northern 
part. of Butler county: southern edge of Montgomery 
count .\·; and vicinity of Eufaula, Barbour county. None of 
these <lcposits have as yet come into use. South of the last 
nametl localities are numerous occurrences of limonite, 
sometimes in considerable, and perhaps workable, quantity 
in Pike, Covington, and other counties. 

Marble . . . . . . • • • . . . . • . \Vhite marble 4 miles west of Talladega, and also at several 
points southwest near S:vllacauga in same county. This is 
the "Talladega tparble." A black marble is obtaifl · din the 
locali1 ies southwest of Talladega. Vvhite, crystalline mar
ble (dolomite) at Chewacla lime works, Lee county, and 
northeast and southwest for several miles. Non-crystalline, 
compact grey, and white marble q11arried near Pratt's Ferry, 
Bib\> county. Many localities in Trenton an<l Calciferous 
formations in valley of Cahab<t river, Bibb and Shelby 
counties. Variegat!'d marbles (sub-Carboniferous) widely 
distributed in the Tennessee valley; works at Dickson, 
Colbert county; many localities in Landerdalfl, Limestone, 
Madison, and Jackson counties; other outcrops along sub
Carboniferous rocks in the valleys from Georgia line south· 
west to center of State. The mountain limestone at many 
points in Alalmma is of great purit_,-, aud would make a 
goo(l marbl~. Tertiary white and yellow crystalline lime
stone at Gamestown, Clarke county. 

MarL ................. Greensantl marls (phosphatic) occur at several horizons in 
the Cretaceous; the most important-containing from 5 to 
10 per cent. phosphoric acid-lies ,inst below the rotten 
limestone. Thickness of bC'd about 5 feet; occurs in Pick
ens, Greene, Ilale, Perry, Autanga, Elmore, and Macon 
counties. Utilized in some small 1\egree in Perry and Au
taup;a counties. Another somewhat similar bed of phos
phatic greensand marl occurs near the summit of the rot
ten limestone, an<l outcrops across the State in Sumter, 
Mareng:o, Dallas, Wilcox, Montgomery, and Bullock coun· 
ties. Utilized at Coatopa, Sumter co1intv, and Snow Hill, 
Dallas county. 'l'his bed holds on an average 1! per cent. 
of phosphoric ac;d. 

Greensand shell marl I. In the Tertiary are several important 
beds of green"and and shell marls, the mo!lt important be· 
ing the Nanafalia, '\Vood's Bluff, and Claiborne marls, oc
curring in (~hoctaw, Washington, Mareng:o, Clarke, Wil
cox, Monroe, and Bntler eounties, and eastward to Georgia. 
The Nanafalia. marl is dug at Nanafalia landing, Marengo 
county, and sll.ipped to Mobile. 
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A L A B A M A - Mined- Con tin ned. 

Common name. 

Marl (continued) . .•.. 

Millstones and grind· 
stones. 

Remarks. 

Ordinary marls. The impure argillaceous limestones, botl1 of 
Cretaceous and Tertiary age, yield, on disintegration, true 
marls, in places strongly p-hosphatic. The "Lime Bills" 
region of Choctaw. Washington, Clarke, Monroe, and Con
ecuh owe their agricultural peculiarities to this kind of 
marl. 

Millstone grit bas been quan;ied at many r>oints in its out
crops for millstones. Near Pikeville. Marion county, a 
ferruginous conglomerate is widel.v used. A 8iliceous rock 
of Lower Eocene, in Choctaw, Clarke, Monroe, Butler, Cren
shaw, and Pike counties, sometimes used as a buhrstone. 

Granite of Coosa, Tallapoosa, Chambers, andRandolpb coun
ties is made into millstones at most of "flat-rock" outcrop. 

Chewacla lime works-a porphyritic gneiss quarried for mill
stones. 

Grindstones are made in southwest part of Talladega county 
(magnesian limestone horizon). Whetstones made from 
sandstones quarried near Eldridge, Walker county. 

Muscovite..... Mica.................. Randolph county. 

Ochers . ............... Red ocher of good quality is found nllar Burksville, in .Jeffer
son county, and near Talla.dega, in the Silurian rocks (com
position, ferric oxide, 82.6; alumina, 4.4; silica, 11.8). In the 
Lower Cretaceous (Tuscaloosa) exteuding across the State 
along the southern and western borders of the Paleozoic, 
are many occurrences of both red and yellow ocher11, in 
Marion, Fayette, Lamar, Tuscaloosa, Bibb, Autauga, and 
Elmore counties. Worked to some extent at Vineton, Au
tauga, and near Coosada station, Elmore county. 

Sandstone............. Potsdam sandstone in Calhoun and Talladega counties. Sand
stone of Coal Measures quarried in Cullman county, and Red 
Gap, northeast of Birmingham, .Jefferson county; Wills's· 
Valley, De Kalb county (Clinton); also near Anniston, 
Calhoun county. · 

Steatite, talc ... Soapstone . .......•••.. Dudleyville and southwest for several miles, Tallapoosa 
county, Oak Bowery, Chambers county, quarried for lime
kiln linings; '.r. 23, R. 25 E., in Chambers county, used for 
headstones; Randolph county, Clay county; ancient ex· 
cavations in Tallapoosa, Chambers, Coosa, Clay, and Lee 
counties. Steatite of good quality worked near Lafayette 
and Opelika. 

ALABAMA-Not Mined. 

Asbestus ...... Asbestus ............. Near corundum deposits, Tallapoosa county. 

Barite ......... Barytes, heavy spar .. Elyton, .Jefferson county; Pratt's Ferry, Bibb county; 
Maguire's Shoals, Cahaba river; Talladega county, several 
points ; near Whiting station, Shelby county ; near R. 
Stringfellow's, Clay county (T. 20, R.l E.); Chewacla tlme 
works, Lee county; old Benton iron works, Calhoun county. 

Cassiterite..... Tin ore, tinstone...... Rockford, Coosa county, loose crystals in granitoid gneiss. 

Chalcopyrite. .. Copper pyrites, yellow 
copper ore. 

Southeast of Ashland, Clay county ; works erected here 
for smelting tin, not now in operation. 

Wood's mine, Cleburne county, a bedded lode with pyrite, 
in mica schist; Smith's mine,•near Wood's, Cleburne 
county; '1'. 21, R. 6 E., Clay county, with p,vrite in quartz 
rock; T. 20, R. 7 E., and also near .Ashland, Clay county; T. 
23, R. 22 E., Tallapoosa county; and in small quantities at 
many other localities in Tall:1dega, Randolph, Clay, Talla
poosa, and Coosa counties. Smelting works erected at 
Wood's mine, Cleburne county; not now in operation. 

CoruD<lum. . • . . Emery...... . . . . . . . . . . Near Dudleyville, Tallapoosa county, and 10 to 15 miles to 
southwest; near Mount Olive, Uoosa county. Veins or 
seams generally broken down and too much altered to be 
utilized. 

Covellite....... Indigo copper . .• .. . . . Sec. 24, T. 19, R. 7 E., Clay county, with pyrite and qnartzin 
small quantity. 
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A L ABA MA-N o t Mined- Continued. 

Mineralogical 
name. Common name. Remarks. 

Galenite....... Galena, lead ore . . . . . . Benton iron works, Cane creek, Calhoun county; also in T. 
14, R. 7 E. ; near Guntersville, on Tennessee river, Mar
shall county; near New Market, Madison county. Else
wherein lump& on surface, nowhere in workable quantity. 

Gold........... Goid . • • . • . . . . . . . . . . . . . Placer deposits near Somerville, Morgan county. 

Gypsum . • • • • • • Gypsum . . . . . . . . . . . . . . Gypsum occurs in Choctaw and Clarke counties in quantity 
which may prove to be of economic importance ; in the 
Upper Tertiary. Also recently found in tile Cretaceous. 

Hematite .••••• Red iron ore ... . ..... Northern and northwestern parts of Madison county and 
elsewhere. . 

Lignite . • • . • • • . Brown coal, wood coal. 

Magnetite . . • • . Magnetic iron ore .... 

Manganese ore Manganese .....•..... 
(Pyrolusite 1) 

Melaconite . • • . Black oxide of cop
per, black copper. 

In Tertiary of southern and southwestern parts of State. 
Horse creek and many places eastward, in Marengo, Bar
bour, Clarke, Choctaw, Monroe, Wilcox, andothercounties. 
Also in the Cretaceous, mostly as lignitized trunks, in 
Pickens, Green, and other counties. Some of the Tertiary 
lignites have recently been tested with satisfactory results 
by Professor Stubbs in the clarifying of sugar. 

Impregnating sandstone, Pope mountain, Talladega county; 
Kenned.v's, Cla.v county, loose; near Fredonia and near Oak 
Bowery, in Chambers county; T. 24, R. 20 E., in Coosa 
county; south of Wedowee, Randolph county; Millers
ville, in Clay county. 

Nowhere mined, but probably occurring in quantity and 
quality to justify mining in a belt extending from thesouth-
~~he~d[~u~t~!~burne county, southwest through Clay and 

Near Greenpond and other localities in Tuscaloosa and Bibb 
counties; Anniston, Calhoun county, where it has been 
used by the Woodstock Iron Company in the manufact
ure of ferro-manganese; near Kelly's Creek post-office, 
St. Clair county; near Blountsville and above Chepulte
pec, Blount county; and in many other localities of occur
rences of Lower Silurian and sub-Carboniferous limonites. 
(See above.) Also in the region of the crystalline rocks, 
south of Candutchkee, Clay county. 

Wood's cop11er mine, Cleburne county, with other ores of 
copper; T. 20, R. 7 E., Clay county (Copper Mine). 

Millstone and grind- Near Huntsville, Madison county; formerly worked. 
stone. 

Muscovite..... Mica............ . ..... Old mines in T. 18, R. 11 E., Randolph ceunty, and in T. 20, R. 
6 E., Clay County, and near Bowden, Ulay county. 

T. 22, R. 16E., Chilton county; a little mining some years ago. 

Ochers...... . • • • • • . . . . Near :New Market and other points in Madison county. 

Phosphates .••...••••• These occur both in Cretaceous and Tertiary formations, and 
at four distinct geological horizons as below shown: 

Cretaceous. (1) At the base of the Rotten Limestone. The 
material here occurs in (a) irregular nodules (coprolites, 
pseudo-coprolitesj and shell casts of nearly pure phosphate 
of lime, containing about, 25 per cent. of phosphoric acid; (b) 
impregnating greensands, described above under marls. (2) 
At the summit of the Rotten Limestone where the phos
phatic mat-ter is in the form of nodules, or disseminated 
through green sands and limestones. The phosphatic lime
stones occur at many localities in Sumter, Marengo, Dallas, 
and many other localities in intimate association with phos
phatic greensand marl. 

Tertiary. (3) The Nanafalia marl above described contains 
an_ indurated stratum holding over 6 per cent. of phosphoric 
am d. (4) The upper beds of the Tertiary (White Limestone) 
hold, in place~:~, a good deal of phosphoric acid, either in nod
ules of nearly pure phosphate of lime or uisseminated 
through the calcareous strata. In this latter form it gives 
rise to the fertile soils of the "Lime Hills" of Choctaw, 
Washington, Clarke, Monroe, and Conecuh counties. While 
in places, as near Hamburgh, Perry county, the high-grade 
nodular phosphates are found on the surface in large quan
tity, representing the rlebris from the disintegration of the 
containing rocks during many centuries, as yet no occur
rence is known of this class of phosphates which can proba· 
bly be profitably mined. 
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Pyrite . . . . . . . . . Pyrites ............. .. Smith's and.Wood's copper mines, Cleburne county, witli 
copper ores, T. 19, R. 7 E., Clay county; a thick bed accom· 
panied by covelli.te. 

Pyrolusite (see 
.Manganese 
ore). 

Montgomery copper mine, Clay county, in large quantity. 
Tps. 20 and 21, Rs. 6 aml 7 E ., Clay county, with copper py· 
rites. 

Many other localities as occurrences simply. 

Pyrrhotite..... Magnetic pyrites . . . . . At Wood's copper mine, Cleburne county, along with pyrite, 
chalcopyrite, and other ores of copper. 

Quartz.. • .. .. .. Quartz ...... T. 22, R. 16 E ., Chilton county, a crumbling quartz rock; also 
in Randolph, Tallapoosa, northwest Macon, Lee, Chambers, 
and other countiP-s. In the Tennessee valley, north Ala· 
bama, particularly in Lauderdale county, the siliceous 
(cherty) rocks of the sub-Carboniferous formation yield at 
many places a fine white, pulverulent silica that might be 
used in glass-making. 

Quartz (2) . . • • . Sand............ . . . . • . Near Claiborne, Monroe county; a fire material. 

Sandstone ............ Thin beds of white sandstone near Huntsville, Madison 
county. 

Siderite ........ Spathic iron ore, car- T. 9, R. 10 W., Winston county; also in Jefferson and Walker 
bonate of iron. counties; not utilized. 

Siderite (2) .... Black band ore . ...... Newcastle station, Warrior station, and other localities in 
Jefferson, Tuscaloosa, and Walker counties, in Coal Meas· 
ures. 

Slate (for roofing) . . . . T. 21, R. 3 E., in Talladega county; Buxahatchee creek, in 
Shelby county; and in T. 19, R. 7 E., Clay county. No quar
ries working. 

Sphalerite ..... Zincblende ........... Wood's copper mine, Cleburne county. 

Mineralogical 
name. 

ALASKA-Mined. 

Common name. Remarks. 

Argentite...... Silver glance . . . . . . . . . Glacier bay, in dolomitic limestone. 

Berthierite . . . . Sulphide of antimony Glacier bay, associated with silver and gold. 
and iron. 

Coal,var.lignite Lignite ............... Cape Lisburne, Arctic coast, occasionally utilized by whalers 
and U.S. revenue vessels. 

Galenite . . . • . . . Galena, sulphide of Juneau, associated with pyrite and mined for gold and silver; 
lead. Golovin bay, auriferous. 

Garnet ......... Garnet .•............. Large crystals of iron garnet obtained bynat.ivesat Wrangel. 

Gold ........... Gold ................. . Juneau, Douglas island, Silver Bow basin, Sitka, Yakutsk, 
Berner;s bay, and numerous placers on tributaries of the 
Yukon. The .Alaska gold fields contain free gold in qual"t.z 
veins and irregular lodes, auriferous sulphurets, and shal
low placers. 

Pyrite ..•...... Pyrites, iron sulphuret Auriferous, at Douglas island, mined for gold. 

Silver, native .. Wire silver .••....... . Glacier bay, associated with native copper. 

Sphalerite . . . . . Blende, black j;tck . • . . Juneau, mined for gold and silver. 

Tetrahedrite ... Gray copper.......... Glacier bay, mined for silver and gold. 
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Asbestus .••... Asbestus ............ . Reported in several localities. 

Calcite . . .. .. . . Limestone ............ Near Sitka, Kielisnoo, Glacier bay, and elsewhere. 

Copper ........ Native copper ........ In small quantities, Glacier bay; also at headwaters of Cop-
per river. 

Chalcopyrite . . Copper pyrites ...•••. - Islands of Alexander al'chipelago. 

Coal, bitumin- Coal . . . . • • . • • • . . . . . . • • Reported at several places; more properly lignite (1). 
ous. 

Gold .•.••..•... Gold .•••••....••.•.... Many unworked placers, especially on the Yukon and along 
the coast. 

Galenite . . . . . • . Galena, sulphide of Several unworked claims. 
lead. 

Graphite •••••• Plumbago, black lead . Near Port Clarence, Glacier bay, Golovin bay. 

Lignite........ Lignite .•••••.••• _ ... _ Coast of Arctic ocean, near Cook's inlet, Admir~ and'Kuiw 
islands, Woody island, on Kobuck river and tributaries of 
the Yukon. 

Muscovite_ ... _ Mica.................. Reported in considerable quantities at vari.ims points. 

Pyrite .••..••. _ Pyrites, iron sulphuret Near Sitka and at many other points; often auriferous .. 

Silver ......•.••••• _... Silver ores, mainly with base sulphurets, at variou& points-, 
not worked but thought to be available. 

ARIZ ON A-Mined. 

Anglesite...... Sulphate of lead . . . . • . l\lineral Park, Mohave county, and many silver-lead mines •. 

Antimonial lead ores._ 

Argentite...... Silver glance .••••• _... Associated with other ores of lead, zinc, and silver. 

Arsenopyritt> . _ Mispickel, 
pyrites. 

arsenical When associated with other gold and silver ores, it ia>mihe<l 
along with these for the precious metals. 

4-tacamite . • • . . Chloride of copper--.. Occasionally found with other ores of copper 

Azurite .... _... Blue carbonate of cop- With other copper ores. 
per, copper carbon-
ate, often c a 1 L e d 
''bromide of silver." 

Earnhardite .. - Sulphide of copper and With other copper ores. 
iron. 

Berthierite .... Sulphide of antimony Associated with argentif~~oi1es. 
and iron. 

Bismuth ores ..•...... In small quantities. w;ith the gold' and! s.il'ver- cre9 eM" Tomb· 
stone district 3dliiJ elsewhere. 

Bornite........ Variegated copper ore. With other ()Feaoof copper. 

Braunite .•...• - Manganeseore ....••.. Used as.1illux blf. sm.elte11s wlb.oo argentiferous. 

Brogniardite ........ . . -.... . . . . . . . . . . . . Assoo:Lated witla, ()J;her argentiferous ores. 

Cerargyrite.... Chloride of sil vey, 
horn silver, " £hlo.
ride." 

Cerussite ...... Carb.onate of lead, 
•' oorbo.nate." 

Cb,aJ.ca.nthite... Bluestone ............ . 

With o.ther silver ores in many mines, and is the principal 
silver ore of the Territory. . 

Mined for its lead for use in smelting argentiferous or aurif· 
erous ores, and for its silver contents. 

Chalcooite.... . Copper glance ..•..... Associated with other copper ores. 

Chalcopyrite .. Copper pyrites ...•••. When sufficiently argentiferous and auriferous it is.-mined! 
for these metals; when associated with other copyer ores.,. 
it is mined. along with these for its co-pper. · 
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Common name. Remarks. 

Silicate of copper ..... Occasionally found with other ores of copper. 

Copper (native) Copper ............... Found often in small quantities, interspersed through other 
copper ores. 

Cuprite . . . . . . . . Copper oxide, "red With other ores of copper. 
copper." 

Dioptase ....... Emerald copper ...... Occasionally found with other ores of copper. 

Dolomite . . . . . . Dolomite, magnesian 
limestone. 

Dufrenoysite .. Arsenical lead ore ..•. Associated with other ores of lead, zinc, and silver; mi:ne(J 
when argentiferous. Mineral Park, Mohave county. 

Dyscrasite ..... Antimonide of silver .. Associated with other ores of lead and silver. 

Embolite ...... Chlorobromide of sil· Occasionally found with other silver ores. 
ver. 

Fluorite . .. .. .. Fluorspar ........... . 

Freieslebenite . Antimonial sulphide With other argentiferous ores. 
of silver. 

Galenite....... Galena................ Invariably argentiferous, and sometimes slightly auriferous. 
Mined for its contents of precious metals, as well as for its 
lead in smelting other silver and gold ores. 

Garnet rock ........ .. 

Gold........... Gold.................. In alluvium in many ravines and water-cour~es; also in veins 
associa~ed. with common pyrite, chalcopyrite, blende, ga· 
lena, mispiCkel, serpentine, heavy spar, and many other ores 
and rocks. 

Granite ............. .. 

Graphite . . . . . . Ghl~~~tiea~~umbago, Rare. 

Hematite .. . .. . Iron ore . .. .. . .. .. .. .. Mined as flux in lead smelting. 

Lignite . . . . . . . . Lignite . . . . . . . . . . . . . . . N ~~~h:;dt:~~ l!ti~~od~~· between 1090 and 111° longitude and 

Limonite .. .. .. Ocher........... .. .. .. Mined as ore and flux. 

Malachite . . . . . Green carbonate of With other copper ores. Important source of copper. Globe,_ 
copper, copper car- Bisbee, and Clifton. 
bonate. 

Malaconite . . . . Black oxide of copper., With other ores of copper. 

Miargyrite ............................. With other argentiferous ores. 

Polybasite..... .. •. .. .. . .. .. .. .. ..... .. Occasionally with other argentiferous ores. Fine large spee-
imens at Silver King mine. 

"Porphyry" . . . . . . . . . As building stone. 

Proustite . ... . . Light ruby silver..... With other argentiferous ores. 

Pyra. rgyrite ... 

1 

Dark. rub. y silver....... With other argentiferous ores. Fine specimens at Tip· top 
mine. 

Pynte ......... ' Pyrites, Iron pyntes .. When sufficiently auriferous in itself, or when associated with 
other silver or gold ores, it is mined for the precious met
als. 

Pyrolusite . . . . . Binoxide of manganese Plentiful in Tombstone district, and used as flux in lead 
smelting. Always more or less argentiferous. 

Pyrrhotite..... Magnetic pyrites . . . . . Occasionally met with. Sometimes auriferous. 

Quartz ......... Quartz ................ Gangue. 

Siderite........ Brown spar, spathic Associated with silver ores. 
iron ore. 
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Silver, native . . Silver................. Occasionally found in other argentiferous ores. 

Sphalerite ..... Blende, zincblende .... Very abundant in many mines, especiall;y- below water level. 
Generally both argentiferous and auriferous to a smaller or 
larger extent; when associated with other silver and gold 
ores, it is mined along with these for the precious metals. 

Stephanite ..... Brittle silver......... With other silver ores. 

Sternbergite . .. .. .. . .. .. .. • .. .. .. .. .. .. With other silver ores. 

Stromeyerite . . . . . . . • . . . . . . . . • . . . . . . . . . With other cupriferous and argentiferous ores. 

Talc ........ _.. Talc, soapstone ...... . 

"Tellurium" . . . . . . . . . Occurs in very small quantities with selenicle of silver in 
Tombstone distl'ict; but the tellurium minerals have not 
been determined. 

Tetrahedrite... Faherz, gray copper. When sufficiently argentiferous, it is mined for silver; rather 
abundant. 

Tnrquois . . . . . . Turquois . . . . . . . . . . . . . Irregularly produced at Turquois mountain, Cochise county. 

Wulfenite ..•.. Lead spar, molybdate Fine crystals at Castle Dome. A common occurrence in 
of lead. southern Arizona. 

Zinkenite...... Sulphide of antimony When associated with argentiferous ores it is mined along 
and lead. with these for the precious metals. 

A R I Z 0 N A-N o t Min e d. . 

Alaba9ter . . . • . . . . . . . . Superstition mountains; near Pueblo Viego, Pima county; 
near sulphur springs; in La Gija range, and elsewhere. 

Alum ................. Verderiver. 

Alunogen...... Sulphate of alumina .. Verde river. 

Anglesite...... Sulphate of lead . . . . . . Occurs with other lead ores. 

Anhydrite . ... . Anhydrous gypsum . . On Verde river and many other places. 

Asbestus . . . . . . Asbestus . . . . • • . . . . . . . Some brought in from Tonto basin and from the Great Colo· 
rado plateau. 

Asphaltum .... Asphaltum, bitumen .. In sandstone on Great Colorado plateau. 

Aurichalcite... Brass ore . . . . . . • . . . . . . With ot.her ores of zinc. 

Barytes....... . Heavy spar . .. ... . . . .. Abundant; often gangue of argentiferous and auriferous 
ores. 

Breunerite ..... Brown spar .•.•••.•... Often met with. 

Building stone........ Marble, limestone, sandstone, granite, and eruptives. 

Calamine .... .. Silicate of zinc........ Several deposits. 

Calcite......... Carbonate of lime, Abundant. 
calc spar. 

Caledonite . . • • . Impure sulphate of Occurs with other lead ores. 
lead. 

Cervantite..... Antimony ocher...... Occurs in some abundance, associated with other antimony 
ores. 

Chalcanthite ... Blue Yitriol, sulphate Often found in ravines contiguous to copper mines. 
of copper. 

Cinnabar . . . . . . Cinnabar . . . . . . • . . . . • . Float only found. 

Copperas . • • .. . Green vitriol, sulphate Occasignally found with pyrites. 
of iroa. 

I 
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Crednerite..... Oxide of manganese Many reported localities. 
and copper. 

Remarks. 

Crocoite . . . . . . . Chromate of lead, red Occasionally met with in ot.her lead ores. 
lead. 

Dechenite and Vanadate of lead . . . . . Occasionally met with in other lead ores. 
descloizite. 

Dolomite ...... Magnesian limestone. Abundant. 

Epsomite .••.•. Epsom salt ........... Verde river. 

Fire clays and refrac- Of excellent quality ; found at various places. 
tory stone. 
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Fluorite .. .. . . . :Eluorspar ... • • . . . . .. . Abundant on the Great Colorado plateau. Occasionally met 
with near Prescott. 

Garnet......... Garnet . . . . . . . . . . . . . . . Plentiful on Great Colorado plateau and other places. 

Glauberite..... Sulphate of soda and Verde river. 
lime. 

Gold ........... Gold .................. Many deposits of alluvium and detritus, often quite rich in 
gold, exist, which are not mined owing to scarcity of water 
and for want of capital to cunstri'Ct rese:rvoirs in which to 
retain the waters that run to waste in rainy seasons. Many 
auriferous veins are not worked for want of proper reduc· 
tion works, or because of high cost of labor and trans porta· 
tion. 

Gypsum ....... Gypsum, plaster of Abundant in Verde range and elsewhere. 
Paris. 

Halite ......... Common salt .......... Alon~ Verde river, associated with gypsum, sulphate of mag-
nesia, and sulphate of soda; used to a small extent for 
cattle; too impure for table use. Head waters of Salt 
river and in Tonto basin, Gila county. 

Hansmannite . . Black manganese . . . . . Many deposits. 

Hematite, mi- Iron ore . . . . . . . . . . . . . . Many deposits not developed. 
caceous iron, 
and itabiryte. 

Leadhillite..... . .. • • • . • • . . • . • . • • • . .. . .. Occurs with other lead ores. 

Lignite . . . .. .. . Coal .... .. . .. . . .. • .. .. Prospected only. 

Limonite . . . . . . Iron ore . . . . . . • . . • . . . . Many deposits. 

Magnesite . .-... Carbonate of magnesia 

Magnetite . .. . . Magnetic iron ore .. . . Several veins near Prescott. 

Manganite ..... Manganese ore ....... . 

Mirabilite ..... Glauber salt .......... Verde river. 

Molybdenite ... Sulphide of molybue- Argentiferous; Tombstone district; near Camp Verde; 10 
num. miles south of Prescott. 

Muscovite ..... Mica .................. Several deposits, but as none of them have been developed 
their value is unknown. 

Opal (varieties Opal.................. Several localities in Yavapai county. 
cacholong and 
hyalite). 

Phamicochroite Subsesquichromate of Occasionally met with in other lead ores 
lead. 

Platinum ...... Platinum ............. Reported, but doubtful. 

Psilomelane .... Bla!ilk manganese ..... Many occurrences. 

Pyrolusite . . . . . Gray manganese...... Many deposits. 

Pyromorphite.. Phosphate of lead . .... Occasionally foand with other lead ores. 
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Sandstone .....•...... Of excellent quality ; in gt·eat abundance on Great Colorado 
plateau; also 2~miles northwest of Prescott. Red, brown, 
blue, and white sandstone of good quality in the Grand 
Canon region. 

Silver ores .•••.•...... Many argentiferous veins, of known richness, which are not 
mined for want of capital and proper reduction works, or, 
rather, because present cost of labor and transportation 
does not warrant erection of works. 

Smithsonite .••. Carbonate of zinc ..... Found with other ores of zinc. 

Stibnite........ Sulphide of antimony. Large veins of good quality of ore, which are not worked 
because of high rates for transportation to markets. 

Talc •..•.•••••• Talc .•••••.•••••...... Frequent. 

Tetradymite ... Telluride of bismuth .. Two miles south of Bradshaw City. 

Thenardite . . . . C o m m on l y called 
Verde salt. 

Large deposit of it on Verde river, about a mile from Camp 
Verde; sometimes quite pure, at other times mixed with 
gypsum, sul\)hate of magnesia, chloride of sodium, etc. A 
very little of it is used for cattle. 

Turquois . • • . . . Turquois . . . • . . . • . . . . . Found at Mineral Park, and attempts have been made to 
work it, but not successfully. 

Vanadinite .... Vanadate oflead ...•.. Associated with other lead ores. 

Vanquelinite .. Chromate of lead and Occasionally met with in other lead ores. 
copper. 

Volborthite . . • . Vanadate of copper. . . Occasionally met with in other copper and lead ores. 

Volgarite ....•• Antimony ocher ...••. Occurs in so.ne abundance, associated with other antimony 
ores. 

Willemite . . • • . Anhydrous silicate of Several good-sized deposits or veins are known to exist. 
zinc. 

Wulfenite . . • • • Molybdate of lead . . • . Occasionally met with in other lead ores; nearly always pres
ent with silver ore of Tombstone in small quantity. 

ARKANSAS-Mined. 

Agate ..............•. Finely variegated, Montgomery county. 

Brick clay . . • • • . . . . . . . Several localities. 

Calamine •••••• Zinc silicate •••.•••••• Marion county. 

Coal........... Coal ................. . 

Galenite ....... Galena, lead sulphide . 

The true Coal Measures cover about 7, 000 !lquare miles, 
though not all of this area yields coal in commercial quan
tities. The coal beds of Washington countv are in the 
sub-Carboniferous. " 

Bituminous coal is ruined in Franklin county at Pickarry 
bank and Philpot bank; at several openings in .Johnson 
county; at Grave's bank:, Sullivant and Boling's bank, and 
Rudy bank, Crawford county; at Big creek, near Auburn; 
several mines near Greenwood, near Hartford, Huntington 
Hackett City, near .Jenny Lind, and at McNally's and 
Watt's banks, Sebastian county; Choate, Dacus, and Mc
Rae mines, Yell countv. 

Semi-anthracite is mined near Alston Franklin county· at 
an~ near C?al hi!l and near Spadra. .Johnson couU:t.v ; 
Outta and Shmn mmes, near Russellville, Pope county . 

Pulaski county (silver-lead and zinc) ; Carroll county · Law
rence county;, Marion county (partly-_ argentiferous) ;' New· 
to~ count:y; Searcy county (argentlferous); Sevier county 
(wtth anttmony ore and ·argentiferous) ; Gal'land county; 
Howard, Scott and Polk c<•unties (partly argentiferous and 
associ!l'ted chalcopyrite, sphalerite); Montgomery and Pike 
count1es. Many new mmes. More or less antimony in 
nearly all the mines lately opened. 

, 



Mineralogical 
name. 

USESUL MINERALS OF THE UNITED STATES. 701 

ARKANSAS-Mined- Continued. 

Common name. Remarks. 

Granite ............... N~>ar Little Rock, Pulaski county; near Benton, Saline 
county. 

Hydro zinc it e, Zinc carbonate, earthy Marion county. 
marionite. calamine. 

Jamesonite . • . . Gray antimony ore, Antimony City, Sevier county. 
sulphide of anti-
mony and lead. 

Limestone . . • • . • . . . . . . Black limestone, for ornamental and inside uses, Independ
ence county. Oolitic limestone near Batesville takes good 
polish. 

Lithographic stone . . . Searcy county. 

Marble ............... Carroll, Newton, Searcy, Madison, Marion (encrinitallime· 
stone), and Van Buren counties. 

Marl...... . . . . . . . . • • . . Calcareous and shell marls in Greene, Clark, Hempstead, Pike, 
Jefferson, Lonoke, Madison, and Saint, Francis counties; 
gypseous marls in Greene and Pike counties. 

Millerite ....... Nickel sulphidA ...... Rabbit Foot mine, near Bento11., Saline county. 

Millstone and buhr- Independence, Izard, and Lawrence counties. 
stone. 

Novaculite ... Oilstone .............. Several localities in Hot Spring, Garland, and:Saline counties, 
known as "Ouachita oilstone" and "Arkansas stone." 
Mining principally at Whetstone mountain. 

Potters' clay.......... Near Benton, Saline county; Texarkana, Miller county; A.rk· 
adelphia, Clark county. 

Psilomelane ... Manganese ore . ...... Near Batesville, Independence county, and elsewhere. 

Pyrolusite..... Manganese dioxide . . . Cushman, Batesville, Independence county; near Little Rock, 
Pulaski county. 

Quartz ......... Quartz crystaL ....... Near Crystal Springs, Montgomery county. 

Sandstone............ Near Cabin creek, Johnson county; Batesville, Independence 
county; Dardanelle, Yell county. 

Silver. . . . . . . . . . . . . . . . . Iu galena, blende, chalcopyrite, and iron ores. 

Sphalerite ..... Zincblende, black jack Independence, Lawrence, anti Pulaski counties. 

Syenite (1) . .. • .. . • .. .. Cove creek, Hot Spring county. 

Tetrahedrite .. Fahlerz ............... Kellogg mine, 10 miles north of Little Rock, Pulaski county, 
with argentiferous galena and blende. 

Zinc ore ............• ·I With many of the lead occurrences. 

ARKANSAS-Not Mined. 

Apatite . . . . . • . . Phosphate of lime . . . . Magnet cove, Hot Spring county. 

Azurite . . . . . .. . . Blue carbonate of cop
per. 

As an incrustation, Sevier county; Saline county; Mont· 
gomery county. 

Barite.......... Barytes, heavy spar... Montgomery and Polk counties. 

Brookite,arkan- Titanic acid ........... Magnet cove, Hot Spring county. 
site. 

Calamine . . . • . . Zinc silicate . . . . . ... . . . Hopper, Pierce, Raney, Kotch, Miller, and Calamine mines; 
Sharp, Searcy, and Baxter counties. 

Celestite ....... Strontium sulphate... White, Pike county. 

C,halcopyrite ... Copperpyrites ........ With galena, Pulaski, Sevier, Howard, Polk, Pike, Hot 
Spring, Marion, and Saline counties ; Mount Ida district 
silver mines, Montgomery county. 
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Coal, var. lig· Lignite, brown coaL .. Ashley, Bradley, Dallas, Greene, Ouachita, Saline, and Union 
nite. counties. 

Copper ore .....•... --. Boone county. 

Fire clay ........ ---.. Sebastian, Pike, and Crawford counties. 

Galenite.·----- Galena, lead sulphide. Saline, Montgomery, and several other countieb. 

Gold ..•..... --. Gold ..•. --. __ .--.--... Said to occur at Silver City, Montgomery county, in quartz; 
Bella mine, Sevier county; also in pyrite. Of doubtful im
portance. 

Gypsum . . . . • . Gypsum . . . . . . . • . . . . . • Greene county, in clay on Little Missouri; large deposit near 
Murfreesborough; Plaster bluffs, Pike county. 

Halite . . . . . . . . . Rock salt .. -- ..... -... Dallas county; Hot Springs county. 

Hematite...... Red iron ore.......... Lafferty creek, Independence county; Marion county; Polk 
county. 

Hydraulic limestone . . Saline county; also many counties in northern part of the 
State. 

Hydrozincite, Earthy calamine, zinc Lawrence, Marion, Searcy, Baxter, Benton, and Polk coun-
marionite. carbonate. ties. 

Jamesonite .. -. Gray antimony ore, sul- Antimony, Bluff mine, Sevier county; Montgomery county. 
phide of antimony, 
and lead. 

Kaolinite . . . . . . Kaolin, kaolin clay . . . Pulaski and Saline counties. 

Limonite ...... Brown hematite, iron 
ore. 

Carroll, Fulton, Lawrence, Ouachita, Pulaski, Randolph, Sa
line, Montgomery, Polk, Washington, Whit,e, and Sebastian 
counties ; near Center Point, Howard county ; Antimony 
City, Sevier county. 

Limonite (2) . . . Yellow ocher . -- ... -.. Greene cou~ty. 

Lithographic stone . . . Independence and Stone counties. 

Magnetite ..... Magnetic iron ore.- ... :Magnetic cove, Hot Spring county (abundant on surface as 
lodestone). 

Malachite ..... Greencarbonateofcop- ·sevier, Montgomery, and Pulaski counties; aR an incrusta-
per. tion only, in Saline county. 

Marcasite ..... Iron pyrites ........... In sheetsandpseudomorphsinlignitebeds, Wolf creek, Pike 
county. 

M:elaconite'(1).. Black oxide of copper. Tomahawk mine, Searcy county, in large quantity; Fulton 
count-y. 

Millerite....... Nickel sulphide....... Saline county. 

Muscovite . - . . . Mica .....•.. -.-- . ----- Magnet cove, Hot Spring county. 

Niter .... -- .. -. Saltpeter ..... --....... Marion and Newton counties, in caves. 

Perofskite .. . . Titanate oflime .. . . . . Magnet cove, Hot Springs county. 

Petroleum..... Petroleum .. . . . .. . . . . . Scott county. 

Potter's clay.----- . --. Greene, Pulaski, Saline, Clark, and Miller counties. 

Psilomelane . . . Manganese ore........ Independence county, in sub-Carboniferous limestone; Law
rence, Pulaski, Marion, Montgomery, Saline, and Pblk 
counties. 

Pyrite . . . . . . . . . Pyrites, iron sulphide. Hot Spring county, vein reported 4 yards wide; Kellogg 
mine, Pulaski county; Caddo cove, Montgomery county. 

Pyrolusite . -... Manganese dioxide . . . Pope, Pulaski, Montgomery, and Howard counties. 

Quartz...... . . . Rock crystaL...... .. . Crlr~~n~~~~l!~n00~:ft!;~mery county ; sparingly in How. 

~utije , , • , -.... :Rutile ••..• , .•••••.. -. Ma~net c_:Jove1 ~ot S:pring county, 
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Sandstone ............. Franklin, Searcy, Johnson, Van Buren, Yell, and Indepen· 
deuce counties. 

Serpentine ..... Serpentine ............ Magnet cove, Hot Spring county; Polk county (doubtful 
importance). 

Siderite........ Spathic iron ore . . . . . . Franklin county, thin beds with alternating shales; Mad
ison, Pope, Wl!ite, Jol::nson, and Van Buren counties; Wash
ington county, in black shales (sub-Carboniferous); noor 
Benton, Saline county. 

Silica, amorphous..... Eight miles nortl! of Batesville, formerly utilized as a polish 
ancl sold at Saint Louis. 

Slate, flagstone, and 
roofing slate. 

Pulaski, Saline, and Polk counties. 

Smithsonite .... Zinc carbonate ........ In interstices in magnesian limestone at Calamine, Lawrence 

Sphalerite . .. . . Zincblende ......... .. 

county; Bath and Koch mines, same locality. Associated 
with blende, Wood's mine, Marion county; Searcy county. 

With calamine and smithsonite in magnesian limestone, Law-
rence county; Bath and Koch mines, Lawrence county 
(same locality); exposed at openings and in magnesian lime· 
stone, Wood's mine, Marion county; Kellogg mine, Pu
laski county; Bellale mine, Sevier county; Silver City, 
Montgomery county; Sharp, Boone, and Saline counties. 

Steatite........ Talc, soapstone....... Large deposit in Saline county; Pulaski county. 

Stibnite... .. . . . Antimony sulphide, 
gray antimony ore. 

Several localities, Sevier county; with ocher and jamesonite 
at Antimony Bluff mine; with jamesonite and galena occurs 
traversing sandstone, Pike county. 

Wad ........... Bog manganese ore ... North fork White river, Izard county; Saline and Pulaski 
counties ; Montgomery county, in quantity. 

Zincite ........ . Zinc oxide ............ Lawrence county. 

Aragonite ..... 

CALIFORNIA-Mined. 

"Suisun mar b 1 e " 
onyx marble. ' 

Solano and San Luis Obispo counties. 
pedestals, and smaller ornaments. 

Used for mantels, 

As best us .. . .. . Asbestus .. . . • . .. .. .. . Placer and Butte counties. 

Asphaltum .. . . Asphaltum .. .. .. . .. .. Los Angeles, San Luis Obispo, Santa Barbara, and Santa 
Cruz counties. Used extensively in paving, roofing, etc., 
and employs considerable capital and labor throughont the 
State. 

Calcit.e .. .. .. .. Limestone .... • • .. .. .. Burned for lime in Santa Cruz, Placer, San Luis Obispo, 
Amador, Napa, El Dorado, Los Angeles, and other 
conn ties. 

Calcite (2) ..... Marble ............... Quarried for coping and building in Calaveras, San Bernar-
dino, Inyo, Placer, Mono, and Tuolumne counties. 

Cement ............... Solano and Santa Cruz counties. 

Chromite . . . . . . Chromic iron ore . . . . . San Luis Obispo, Alameda, Sierra, Shasta, Placer, and Del 
Norte counties. Shipped to the eastern States. 

Clay .................. Contra Costa, Placer, and ElDorado counties. Used for pot-
tery, but no fine ware yet made. 

Cinnabar ...... Cinnabar ............. Lake, Sonoma, Napa, Fresno, and Santa Clara counties. 

Copper ore ............ Calaveras, Nevada, Del Norte, Sierra, Plumas, San Diego, 
Santa Clara, and Amador counties. Generally shipped to 
England or eastern States. 

Galenite. . • . . • . Galena, lead ore . •• • . . In yo, San Diego, Kern, Mohave, and San Bernardino counties. 
Usually argentiferous. • 

Granite ....... , , ...... Sacramento, Calaver~~. Monterey, San Ilen.&anUuo, \l!tt<\ 
l'la.c~r cq-qntll}!!, 
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Gypsum ..•.... G}Pa~Y:• plaster of Point Sal, Santa Barbara county. 

HaJ.ite. . . . . . . . . Salt................... Alameda county, a large plant for manufacturing salt from 
the water of the bay of San Francisco. Natural deposit at 
Dos Palmas, San Diego county. 

Lignite ........ Coal ................ ,. Contra Costa, San Diego, and Freano counties. 

Magnesite . . . . . ''Magnesia"...... . . . . Cedar mountain, Alameda county. 

:Mercury, na- Native quicksilver . . . Small quantity in some of the cinnabar mines. 
tive. 

Onyx . . . . . . . . . . . . . . . . . San Luis Obispo ancl Solano counties. 

Petroleum ..... Petroleum, coal oil. ... Santa Clara, Santa Cruz, Los Angeles, Ventura, and Santa 
Barbara counties. A large part of the California petroleum 
is of the heavy or lubricating variety. 

Sandstone . . • • • • . . . .. . Solano, Santa Clara, Sonoma, Kern, Alameda, and all coast 
counties. 

Saponite.. •• . •• Rock soap .. . •. . .. .. .. Ventura county. 

Slate.................. ElDorado county. 

Soda carbonate . . .. . . . Produced from water of Owen's lake, In yo county, by solar 
evaporation. 

Steatite ... . .... Soapstone ............ Placer, ElDorado, Calaveras, Tuolumne, and Nevada coun-
ties. Used as furnace lining; sawed into bricks for the 
market. 

Stibnite .....•. Antimony sulphide ... San Emidio calion, Kern county. 

Thinolite, gay- . .. .. . . .. . • .. •• . . .. . . . . . Mono county, used for making lime. 
lussite. 

Tineal .. . .. . . . . Borax .. .. . .. .. . .. .. .. San Berna~dino, Inyo, Lake, and Mono counties. 

Tufa...... . . . • . • . . . . . . Santa Cruz county; used for rr.aking cement; va.rious other 
purposes in other counties. 

CALIFORNIA-Not Mined. 

Agate and carnelian.. Monterey county. 

Alabaster . . . • . • . . . . . . Alabaster cave, El Dorado county ; also in Solano, Tuolumne, 
Los Angeles, Fresno, and other counties. 

Aragonite . . . . . Onyx marble.... . . . . . . Siskiyou and Kern counties ; found in small fragments not 
large enough to work. 

Arsenic ores.......... Principally mispickel. 

Asbestus...... Asbestus...... ..... .. Tulare, Yolo, Butte, Placer, San Diego, ElDorado, andMari· 
posa counties; in small quantity, hmited market. 

Azurite........ Blue carbonai;e of cop· Inyo, San Bernardino, Modoc, Monterey, Calaveras, and 
per. Shasta counties. 

Barite ......... , Barytes, sulphate of Calaveras county ; in small quantity in silver mines of Calico 
baryta. district, San Bernardino county; Indian valley, Plumas 

county; White mountains, Inyo county. 

Bismuth ores ....... .. 

Bitumen .............. Santa Clara, Los Angeles, Santa Barbara, and Ventura coun· 
ties, and almost alf coast counties. 

Buhrstone ....••...... Inyo county. 

Calcite . . • • •• . . Marble . • • . • .. .. • • . . . . lone, Amador county ; near Pence ranch, Butte connty; 
near Eureka, Humboldt county; Posy Creek and Tehachipi, 
Kern county; Carmelo Bay, Montere1 county; .ae;~or Cree~1 Nevada county, 
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Calcite (2) . . . . . Limestone ............ San Bernardino, Mono, San Benito, Inyo, Santa Cruz, Placer, 
ElDorado, Nevada, Shasta, and Calaveras counties. 

Cassiterite..... Tin ore. ....... .. . . . .. San Bernardino county, Temescal district. 

Cement .. . • • • • . . . . . .. .Alameda, .Amador, and Contra Costa counties 

Chalk .••........ .. . . . Silver Mountain district, Alpine county. 

Chromite . . . . . . Chromic iron ore . . . . . Sonoma, Santa Clara, San Mateo, Napa, Fresno, .Amador, 
Tuolumne, El Dorado, Sacramento, Tulare, and Solano 
counties. 

Cinnabar . . . . . . Cinnabar . . . . . . . . . . . . . San Luis Obispo, Trinity, and other counties. 

Clay (brick) . . . . . . . . . . Kern, Tuolumne, .Amador, Mono, Marin, Lake, In yo, Sonoma, 
Mendocino, and many other counties. 

Chrysocolla.... Silicate of copper..... Inyo, San Bernardino, Mono, and San Diego counties. 

Corundum..... Corundum . . . . . . . . . . . . In drift at San Francisquito pass, Los .Angeles county. 

Diamond....... Diamond.............. In gold placers, Shasta, Butte, ElDorado (largest in Califor. 
nia found here), .Amador, and other counties. 

Diatomaceous earth . . Said to occur in twenty counties, and is in some localities 
abundant. 

Erubescite ..•.. Variegated copper ore. Sierra and Plumas counties. 

Erythrite.. •• •• Red cobalt ore........ Kelly mine, Compton, Los .Angeles county. 

Feldspar...... . . . . . . . . Mariposa county. 

Fluorite . . . . . . . Fluorspar ........... . 

Galenite....... Galena................ San Bernardino, Mono, Shasta, Amador, and other counties. 

Garnet .. . .. . .. Garnet .............. .. 

Granite ......•........ Mariposa, Nevada, and many other counties. 

Graphite ...... Plumbago ............ Near Sonora, Tuolumne county, Kern, .Alpine, Fresno, and 
Los .Angeles counties. 

Halite . . . . . . . . . Salt................... In yo and San Bernardino counties. 

Hematite ...... Iron ore .............. Placer, Sierra, ElDorado, Napa, Shasta, .Amador. Inyo, .Ala-
meda, Del Norte, Butte, Alpine, and Nevada counties. 
Many localities show excellent iron, but for want of suit
able fuel and for commercial reasons the iron mines have 
not been largely worked as yet. 

Irodosmine . . . . Irodosmine . . . . . . . . . . . In gold placers. 

Kalinite .. . . . . . .Alum................. Efflorescence a.t Silver Mountain district, Alpine county; 
Howell mountain, Napa county. 

Kaolinite .. .. . . Kaolin .... .'........... Near Calico, San Bernardino county. 

Lignite . . . . . . . . Coal . . . . . . . . . . . . . . ... Is found of inferior quality in small quantity in the following 
counties, but in some cases further development will proba
bly show better results: .Alameda, San Luis Obispo, Placer, 
Monterey, Lake, San Benito, Los .Angeles, Kern, San Ber
nardino, Fresno, Calaveras, Butte, Shasta, San Diego, and 
Lassen counties. 

Limonite . . . . . . Iron ore . . . . . . . . . . . • . . Calaveras, Tulare, San Luis Obispo, Placer, and Santa Clara. 
counties. 

Litharge .............. San Bernardino county. 

Lithographic stone . . . Kern county. Quality fair; quantity not known. 

Malachite ..... Green carbonate of 
copper. 

San Diego, Colusa, Shasta, Tuolumne, Los .Angeles, Amador~ 
Tulare, Del Norte, Placer, Contra Costa, Mono, San Luis 
Obispo, Sonoma, Mariposa, and San .Bernardino counties. 

Magnesite . . . . . ''Magnesia".......... Near M'adrone station, Santa Clam county; Gold, Kern, and 
Damascus, Placer county; Arroyo, Seco, Monterev county; 
near Visalia, . Tulare county. 

9194 MIN-45 
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Magnetite ..... Magnetic iron ore .... Placer, Shasta, .Amador, Plumas, Butte, Yuba, ElDorado, 
San Benito, Mariposa, Delli orte, and San Diego counties. 

Marl.................. Various localities. 

Muscovite .. :. . Mica.... . . . . . . . • . . . . . . El Dorado and Mariposa counties ; Gold lake, Plumas county; 
Ivanpab, San Bernardino county; Susanville, Lass en 
county; Tebacbipi, Kern county. 

Natural gas .......... Near Stockton, San Joaquin county; near Sutter buttes, 
Sutter county; Livermore valley, Alameda county; Por
tola valley, San Mateo county. Being prospected by bor· 
in g. 

Nickel ore . . . . . . . . . . . . San Benito and Kern counties ; near San Antonio, Monterey 
county ; also Tuolumne and Mono counties. 

Obsidian....... Obsidian.............. Mono, Modoc, and Lake counties. 

Ocher, red and yellow. Calaveras, Sonoma, and San Francisco counties; Clear lake, 
Lake county; near San Pasquale. San Diego county; Fort 
Miller, Fresno county; McBride's ranch and Mono lake, 
Mono county; Yosemite valley, Mariposa county. 

Petroleum..... Petroleum, coal oil.... San Luis Obispo, Los Angeles, Contra Costa (1), Fresno, Kern, 
Monterey, Santa Barbara, San Bernardino, San Mateo, 
Humboldt, Marin, Colusa, Tulare, and San Diego counties. 

Platiniridium .. Platinum ...••••••.••• Mendocino, Del Norte, Humboldt, and Trinity counties. 

Pumice stone ......... Mono, Modoc, Lake, San Francisco, and San Diego counties. 
Many deposits in the Sierra Nevada counties not worked; 
a deposit near 8an Francisco formerly utilized. 

Priceite . . . . . • . Borate of lime . . . . . . . . Del Norte county. 

Pyrite .......•. Iron sulphurets ....... Alpine, Amador, Placer, Lake, Inyo, Nevada, Shasta, Tuo-
lumne, Mono, ElDorado, and San Luis Obispo counties, and 
otherwise very generally distributed, and usually aurifer· 
ous. 

Pyrolusite . . • • . Manganese ore.. . . . . . . Sonoma, Marin, Calaveras, Mariposa, and Alameda counties; 
on Red rock, San Francisco bay; near Columbia, Tuolumne 
county; also Nevada, San Bernardino, Plumas, and Santa 
Clara counties. 

Quartz sand .......... For glass-making. 

Roofing slate.......... ElDorado county. Of first-class quality; pronounced equal 
to best Welsh roofing slate. 

Sandstone . . • • • . . • • . . . Santa Clara, Shasta, Tuolumne, San Mateo, and Napa coun
ties. 

Saponite .•• · •••• Rock soap ...•••.••••. Santa Barbara, San Benito, and San Bernardino counties. 

Selenite........ Gypsum . . . • • • . . • . . • • . Ventura, Los Angeles, Monterey, Kern, Lake, Santa Bar
bara, Tulare, and Lassen co~nties. 

Sphalerite • . . • . Zincblende, "black Tulare and San Mateo counties. Small deposit of no present 
jack." value. 

Steatite ........ Soapstone .•.•.•••.... Yuba, Tuolumne, Kern, Los Angeles, Nevada, Fresno, Ama-
dor, Marin, and Tulare counties. 

Stibnite........ Sulphide of antimony. San Benito, Los Angeles, Tulare, and Santa Clara counties. 

Strontianite . . . Carbonate of strontia. 

Sulphur ....... Sulphur ..•.•..••..... Lake, Napa, Ventura, Tulare, and other counties. 

Syenite . . . • . . . . . . . . . . . San Mateo county. 

Thenardite . . . . Sulphate of soda.... . . In yo and Mono counties. 

Thinolite, gay
lnssite. 

Lassen and Mono counties. 

Trona.......... Carbonate of soda •.•. Inyo, Mono, and San Bernardino counties. 
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Tufa .....•...••••.•... Kern, Shasta, Mono, and San Luis Obispo counties. 

Ulexite . . • . . • • . Borate of lime . . • . . . . . Kern, In yo, Mono, and San Bernardino cou~ties. 

Umber ............. . .. 

Wolfram . ...... Tungstate of iron ... . 

COLORADO-Mined . 

.Alaskaite...... . .. .. . . .. .. • . .. .. .... . .. SanJuan county, Poughkeepsie gulch, .Alaska mine. Occurs 
in quantity as massive mineral with tetrahedrite, chalcopy
rite, barite, and quartz . 

.Altaite .. .. .. .. " ~elluride".......... Boulder county, Gold Hill district. .Argentiferous and au
riferous. 

.Aglesite....... Sulphate of lead ..... . 

.Argentite...... Silver glance ......... 

.Arsenopyrite . . Mispickel, arsenical 
pyrites. 

Clear Creek county, a:nd adjacent parts of Summit and San 
Juan counties. .A frequent surface ore of galena veins. 
Usually argentiferous, and mined for both lead and silver. 
Lake county, frequentl.v associated :with cerussite in the 
"sand carbonate" ores near Lead v1lle. (See Cerussite.) 
Is undoubtedly a common decomposition product of galena, 
though seldom worthy of special notice. Chaffee county, 
at Madonna mine, in large masses, often as pseudomorph 
after galena. · 

Clear Creek county, lfear Georgetown. In small quantities 
with other silver minerals. Not uncommon. San Miguel 
county, Marshall creek. In quartzveinswith tetrahedrite, 
galena, sphalerite, and some silver. Occasional. Ouray 
county, not uncommon. 

Gilpin county. Of rare occurrence, sometimes highly argen
tiferous, but of no great economic value. Occasionally au
riferous. Gunnison county, near Ruby camp. With prous
tite. .Argentiferous. San Miguel county, Mount Wilson . 
.Argentiferous; associated with tetrahedrite. 

Bismite .....•.. Bismuth ocher .•...... Cummins City, Grand county, North Park. 

Bismuthinite .. Bismuth sulphide ..... Cummins City, Grand county, North Park. Red Mountain 
district, Ouray county. 

Bornite ..•..... Peacock ore ......... . Clear Creek county, Spanish Bar district. San Juan county, 
Red Mountain district. With stromeyerite; argentiferous. 
Yankee Girl and Silver Bell mines. Ouray county. Near 
Maysville, Chaffee county. Fremont county. In small 
quantity with niccolite at Gem mine, Grape Creek canon; 
argentiferous. 

Brochantite . .......................... Monarch mine, Chaffee county. 

Calcite ........ Marble ............... In :fine large beds at Fort Collins, Weld county. 

Cerargyrite.... Horn silver, "chloride" Lake county, near Leadville; particularly on Fryer hill. Not 
common. Summit county, near Breckenridge. On :fissure 
planes of a quartzite. Illinois mine, Schanck hill. Custer 
county, near Silver Cliff. In small quantities impregnat
ing a rhyolitic rock. 

Cerussite (ar
gentiferous). 

"Carbonate," " hard 
carbonate," " sand 
carbonate." 

Occu:s in greater or less quantity with nearly all galena ores, 
as m Summit county, Eagle county, Chaffee county, Gun
nison county, Ouray county, San Miguel county, Dolores 
county, etc.; but in Lakl' county, near Leadville, it is 
worthy of special note. .As a compact mineral, usually 
with some quartz, it is called "bard tlarbonate; "as a loose 
sand deposit, often quite extensive, it is termed "sand car
bonate." In the latter form it is often accompanied by an
glesite and pyromorphite, which are, however, seldom dis
tinguished. The cerussite is usually argentiferous, and is 
mined for both silver and lead. .Aspen, Pitkin county, and 
at Silver Cliff, Custer county ; mined extensively. 
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Chalcocite . . . . Copper glance........ Cleai· Creek county, near Idaho Springs. With siderite and 
small crystals of sphalerite (argentiferous). San Miguel 
county. Occurs almost alone, in sandstone with matrix of 
calcite (argentiferous). Ouray county, at Ironton (argen
tiferous, massive). 

Chalcopyrite . . Copper pyrites, '' yel
low copper;" when 
iridescent and tar
nished, " peaco c k 
ore." 

Coal, var. an
thracite. 

Coal, var. bitu
minous. 

Anthracite ...•....•.. 

Lignite, soft coal. ••••• 

Boulder county, particularly in Grand Island and Ward dis
tricts. Argentiferous, and in the latter also auriferous. Gil
pin county. A very common and somet.imes rich gold 
ore. Also aro-entiferous in many places. Occurs in veins 
in gneiss, with pyrite, sphalerite, galena, and tetrahedrite . 
Clear Creek county. Also abundant here, but chiefly a sil
ver ore. Summit county, in Snake River region. Similar in 
occurrence to that of Clear Creek county. Chaffee county. 
An argentiferous ore, associated with galena, etc. Gunnison 
county, various mines, usually argentiferous and auriferous. 
Huerfano, Hinsdale, San Juan, Ouray, and San Miguel 
counties. A common argentiferous ore, usually associated 
with galena, tetrahedrite, pyrite, etc. 

Gunnison county, near Crested Butte. Of Cretaceous age, 
but said to possess the qualities of the best Carboniferous 
anthracite. The veins are now being extensively devel
oped. Gunnison county, also at Ragged mountain in the 
same horizon; seam being now opened (coal of good quality), 
and near Irwin, on Anthracite creek (39-incb vein), Routt 
county. Small seams of good anthracite in the Elk Head 
mountains (Upper Cretaceous) . Crystal City, Rock creek, 
Pitkin county, in large beds. 

Bituminous coal from the Laratnie group of the Cretaceous 
formation (post-Cretaceous according to some authors) is 
extensively mined at the eastern base of the Rooky mount
ains. In the north&rn part of th~ State the chief d~velop
ment is in Weld county (at Erie) ; Boulder county (at Can
field, ~angford, Louisville, etc.); and in Jefferson county 
(at and near Golden). 

In El Paso county, at Franceville, on the Denver and New 
Orleans railroad, developments have been recently made. 

In Fremont county the coal fields southeast of Canon City 
are extensively worked. 

In the southern part of the State the same coal beds are 
largely productive at Walsenburg in Ruerfano county, and 
near El Moro and Trinidad, in Las Animas county. 

In Park county, near Como, in the South Park, coal of the 
Laramie group is worked. 

Cretaceous coals of a lower geological horizon than the Lara
mie are found in many places in the mountain districts of 
the State. In most instances the development is slight. 
Near Crested Butte, in Gunnison county, are large beds of 
a very fine bituminous coal, occurring near the anthracite, 
and which are now actively worked. This coal produces 
an excellent coke, and is also used in Denver, Lead ville, 
etc., for gas manufacture. 

In La Plata county, near Durango, are several thick veins of 
Cretaceous coal, which are now mined. 

The same coal is said to appear in Conejos countv, adjoining 
La Plata county on the east, but is not yet worked. 

Pitkin county. Several large seams of superior coking coal 
have recently been opened in the western partt! of .the 
county in the Huntsman's hills. They are now being ex
tensively worked and the coke shipped to Leadville. 

Garfield county. The Coal Measures contain an abundance 
of semi-coking and splint coals of superior quality. Mines 
are in active operation at Sunshine and South Canon. 

In Routt, Delta, and Mesa counties there are large seams of 
excellent domestic coal, but the production at present is 
very limited. The Measure in these counties is a continua
tion of the Upper Cretaceous coal series of Gunnison, Pit
kin, aud Garfield counties. 

Near Rjco, in Dolores county, coking coal. of Lower Creta
ceous age (Dakota), is slightly mined for local use. Seams 
only 2 feet thick. 

In San Miguel and Ouray counties small viens in the Dakota 
Cretaceous have been operated in a small way for local 
consumption. In the Upper Cretaceous of Ouray county 
large seams of semi-coking coal of fair quality have been 
worked to a limited extent. 

Casalite • • •• • • • •• • • • • •••••• ••• • • • .... •• Old Lunt mine, near Ouray; Co!'astock mine, La Pla.tacounty. 
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Embolite . • • • . . Chlorobromide of sil- Lake county, near Leadville. Of frequent occurrence, par· 
ticularly on Fryer and Carbonate hills. Occurs chiefly in 
a siliceous iron ore in cavities, and on fissure planes. 

ver. 

Enargite .............................. . 

Fire clay ............ . 

Gilpin county, Russell gulch; particularly in the Powers 
mine. Argentiferous; with pyrite and fluorite. 

Rio Grande county, Summit district. Both auriferous and 
argentiferous ; often carries free gold. With pyrites only, 
in quartz matrix. 

San Juan county, Red mountain, a-bundant. .A.rgentiferous, 
with tetrahedrite and galena in quartz veins. 

Jefferson county; seams in the sandstone of the Dakota Cre. 
taceous. Extensively mined near Golden, and used in the 
manufacture of fire-bricks, muffies, etc., at Golden and 
Denver. Doubtless occurs in the same geological horizon 
at many places along the foothills. This clay is of the very 
finest quality. 

Garfield county. A plastic clay from the Dakota Cretaceous, 
near Glenwood springs, is mixed with crushed quartz ami 
made into bricks for thecokeovensat Cardif. These bricks 
stand a very high temperature without softening, but the 
amount of silica is an objection to their use in metallurgi
cal furnaces. 

Galenite, ar
gentiferous. 

Galena ................ Boulder county, Grand Island district; with chalcopyrite, 
sphalerite, and smaller quantities of other minerals. 

Gilpin county, Clear Creek county. In these counties a very 
common ore, associated with one or more of the minerals 
pyrite, chalcopyrite, sphalerite, tetrahedrite. 

Summit county, Snake River district. Occurrence as in Clear 
Creek county, near Breckenridge, Ten-mile district. In 
limestone, with pyrite, sphalerite, etc. 

Eagle county, near Red cliff. In limestone, as auove. 
Lake county, Lead viile region. Very prominent ore occurs in 

limestone; often much altered into cerussite (see Cerussite); 
Homestake peak; in Archrean. 

Pitkin county. At Aspen and Ashcroft (argentiferous with 
barite and quartz), worked largely. 

Park county. Occurs on easterly slope of the Mosquito range; 
same manner as at Leadville. 

Chaffee county, several districts. Important ore. 
Custer count.v, near Silver cliff. Bull Domingo mine, and in 

small quantities elsewhere. 
Fremont county. Cotopaxi, in canon of the Arkansas ; lim

ited. 
Gunnison, Saguache, Huerfano, Rio Grande, Hinsdale, San 

Juan, Ouray, San Miguel, Dolores, and La Plata counties. 
In all these counties galena is an abundant ore of silver. 
It is most frequently associated with tetrahedrite, which is 
also argentiferous; in many cases with chalcopyrite, and 
more rarely with various other minerals. Is usually mined 
and treated for lead a~ well as silver. 

Gold, native... Gold.................. Routt county. Placers in Hahn's Peak region. 
Pitkin county. At Independence, in veins with quartz; pro

duction limited. 
Boulder county. 'Placers limited; associatecl with telluride 

minerals in Magnolia, Sugar Loaf, Gold Hill, and Central 
districts. In quartz veins with pyrite, rluorite, and barite, 
near Jamestown. 

Gilpin county. Placers limited. Common in small quantities 
with auriferous minerals of region; i. e., pyrite, chalcopy
rite, and sphalerite. 

Clear Creek county. Sparingly in placers on Clear creek. 
Summit county. Placers in French, Fuller, and other gulches. 

Moderately productive near Breckenridge; also in dendri
tic coatings in fissure planes of a schistose rock; limited. 

Park county. Placers on t-he western and eastern borders ; 
limited. Veins near Montgomery; little worked. 

~Lake county. Placers on California ~ulch; about exhausted. 
In veins near Leadville, and very hmited. 

Chaffee county. Placers very little worked at present. In 
quartz veins in Granite and Hope districts ; limited. 

Saguache county. In veins, with pyrolusite; also associated 
with native silver on Carnero creek; limited. 

Costilla county. Placers near Placer; veins, Gray back gulch, 
south end of the Sangre de Cristo mountains. 

Rio Grande county, Summit district. In a ferruginous de
composition product of pyritiferous veins; also with enar
gite, same region. 
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Gold.................. Ouray county, Uncompahgre district. Placers near mouth of 
Dallas creek ; not now paying. 

San .Juan county, in Arrastra gulch, near Silverton. In 
quartz veins ; limited. 

Hinsdale county. Golden Wonder mine in quartz vein. 
San Miguel county. In veins and placers. 
La Plata county. Placers on Rio La Plata and Rio de las 

Animas; veins near Parrott City. 

Gypsum . . . . . . . Gypsum :. ~ ........... Made into plaster of Paris at Colorado City, El Paso county. 

Hematite . . . . . . Specular iron . . . . . . • . . Lake county, Breece iron mine, Breece hill, near Leadville. 
Very pure ore; large, irregular deposits in porphyry. 

Hessite........ Telluride of silver.... Boulder county, Gold Hill district. (Important ore.) Red 
cliff, Eagle county. Occasionally important in La Plata 
county. 

Hessite, var.pet- "Telluride" ...•...... .Boulder county. Not uncommon ore. Important; Gold Hill 
zite. mines especially. Hinsdale county, Hotchkiss mine. 

(This mineral seems to be a telluride of gold and silver, but 
is impure, and the species can not be considered as de· 
termined.) 

Limestone . . . . . . . . . . . . Abundant in every county in the State. 

Limonite ...... Brown hematite, 
brown iron ore. 

Magnetite . . . . . Magnetic iron ore ..... 

Saguache count.v, at Hot spring-s, western foothills of the 
Sangre de Cristo range, 8 miles from Villa grove, large 
body interbedded with limestone nearly 100 feet thick in 
places; verv pure ore; extensively worked by the Colorado 
Coal and Iron Company. Pit.kin county, in extensive beds 
near Ashcroft. 

Costilla county, Grayback gulch, 5 miles from Placer sta· 
tion, on Denver and Rio Grande railroad; interbedded with 
impure limestone; good ore. Worked by Colorado Coal 
and Iron Company. 

Fremont county, Iron mountain, near Pine Creek, a branch 
of Grape creek, 22 miles from Canon City. Quite titanifer
ons; up to nearly 15 per cent, Ti02• Worked by Colorado 
Coal and Iron Company. 

Chaffee county, in Arkansas hills, 9 miles from Salida (south 
Arkansas). Extensively worked by Colorado Coal and Iron 
Company. 

Gunnison county, Cebolla creek, a pure ore in large quantity. 
At present used only as a flux in lead smelting. 

Massicot....... Oxide of lead......... Dolores county, near Rico, with galena ores; argentiferous. 
San Mig:uel county, upper San Miguel region, with galena; 
argentiferous. In less quantities in many places as de· 
composition product of galena. 

Petroleum . . . . . Coal oil . . . . . . . . . . . . . • . Fremont county, near Florence, in Middle Cretaceous strata. 
A large number of wells in operation, most of them pro
duct.ive. 

Phenakite . . ....•.••..••..........•.... Pike's Peak and Mount Antero, fine gems, worked slightly 
by specimen dealers. 

Plastic clay . . . . . . . . . . Common in the Laramie group; often intimately associated 
with the coal. Mined in various places, chiefly at Golden. 
Used in coarser pottery. 

Polybasite (a).. . .. . . .. • . • • .. . . . . . . . . • .. Clear Creek county. 
San .Juan county, Red Mountain district. San Miguel 

county. Marshall basin, in quartz veins, with pyrargyrite, 
sphalerite, and stephanite. Not uncommon in the Mendota 
mine. Yankee Girl mine, Ouray county. 

Proustite . . . • . • Ruby silver (light) . . . Gunnison county, Ruby district, with arsenopyrite ; small 
quantity. Shendan mine, San Miguel county. Yankee 
Girl mine, Ouray county. 

Pyrargyrite . . . Ruby silver (dark).... Gilpin county, near Central City, A rare mineral. 
Clear Creek county. Frequently occurs in small quantity 

with stephanite, argentite, native silver, and the more com
mon ores. 

aWhile not absolutely determined, it is thought probable by experienced persons that this mineral 
occurs frequeBtly with pyrargyrite, argentite, and other silver minerals; e. g., in the Terrible mine, 
near Georgetown. 
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Pyromorphite ...................... .. 
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Remarks. 

Gunnison county, Ruby district. With tetrahedrite and 
native silver. Not uncommon. 

Hinsdale county, Galena district, associated with stephanite. 
Occasional occurrence. 

Ouray count.v. Snaffle's district, with sphalerite. Not uncom
mon. 

San Miguel county, Marshall Creek basin. Occasional, with 
polybasite, stephanite, and sphalerite, 

Dolores county, near Rico; Bill Young mine, Uncompahgre 
district. Not uncommon, with argentite.(1) 

Boulder county, Ward district. 
Gilpin county. Abundant; in veins with chalcopyrite, spha

lerite, etc. An important ore of gold. 
Clear Creek county, Empire district. Abundant, but low grade 

gold ore. Experiments as to treatment now in progress. 
Rio Grande county, Summit district. With enargite. Not 

uncommon. 
San Miguel and La Plata counties. (Common.) Red Mount. 

ain, San Juan, and Ouray counties. 

Lake count:v, near Leadville. Associated with cerussite in 
the" sand carbonate." (See Cerussite.) 

ous). 
Pyrrhotite..... Magnetic iron pyrites. San Juan county, Needle mountains. Limited quantity; au-

riferous. · 

Quartz ......... Commonwhitequartz. Jefferson county. Mined from veins in the foothills near 
Golden, and used in the manufacture of firebricks at 
Golden. 

Quartz (2) .••••. Moss agate,'' silicified 
wood," and" smoky 
quartz." 

Sandstone ........... . 

Very common, and much used in the manufacture of jewelry, 
ornaments, etc. The smoky quartz occurs near Pike's 
Peak, and is known in trade as" smoky topaz" or "Cairn· 
gorm stone." 

Beds of white sandstone, said to be suitable for glass manu· 
facture, occur all along the eastern and western bases 
of the mountains, and in many places in the mountains. 
Sandstone for building purposes of fine quality at Mor
rison, Jefferson count.v; Trinidad, Las Animas county; 
Canon City, Fremont county; and at Left Hand, Boulder 
county. A hanl, pink-colored sandstone from latter place 
exported to Kansas City and elsewhere, in small rectan
gular blocks for street paving. 

Schirmerite ............................ Boulder county. With telluride minerals in small quantity. 
Clear Creek county, Geneva district. 
Summit county, Peru district. Sparingly. 

Sih·er, native .. Silver ............... .. 

Sphalerite ..... Zincblende .......... . 

San Miguel county, Howard's fork of SanMiguel river. Santa 
Cruz mine, with bismuthinite, chalcopyrite, and galena. 

Clear Creek county. Of frequent occunence as companion of 
the argeutiferous ores of the region. Usually in small 
quantity. 

Boulder county. Common in the Caribou mine. 
Lake county. Rare; in a few mines of the Leadville region; 

Evening Star, Little Chief, etc. 
Gunnison county, Ruby district. Associated with pyrargy· 

rite, tetrahedrite, etc.; not uncommon. 
Hinsdale county, Galena district. W'ith galena and tetrahe· 

drite; not common. 
Pitkin county. At Aspen. 
San Miguel county. With stephanite, galena, and tetrahe· 

drite; occasional. 
Boulder county. In large nuggets in Caribou district. 
La Plata county. Bear Creek. . 

Gilpin county and Clear Creek county. A common mineral, 
usually argentiferous, sometimes highly so, and occurring 
associated with pyrite, chalcopyrite, galena, and tetrahe· 
drite; mined for silver only. 

Hinsdale, San Juan, Ouray, San Mie:nel, Dolores, and La 
Plata counties. A very common, usually argentiferous, 
mineral; common associate galena; frequently together 
with chalcopyrite, tetrahedrite, or pyrargyrite. 

Boulder, Pitkin, and other mining counties, associate<l with 
other ores. 
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Stephanite. . . . . Brittle silver ..•..••..• Clear Creek county. Frequently associated in small quantity 
with other silver-bearing minerals of county. 

Hinsdale county, Galena district. Limited. 
San Juan county, Uncompahgre district. Occasional. 
Ouray count~'. Sneffie's and Uncompahgre districts• Occa-

sional. 
San Miguel county. Not common. 

Stromeyerite . . Copper and silver sul
phide. 

With bornite, tetrahedrite, etc. Plutus mine, Idaho Springs; 
occasional. In quantity in Yankee Girl mine, Ouray county. 

Tellurium (na
tive.) 

"Cupreous bismuth," 
or "bismuth ore." 

Is a name applied to a massive ore containing sulphides of 
cor,per, silvel', and bismuth, with small quantities of other 
su phidl:'s. This ore is common in the quartz veins of Un
compahgre district, in Ouray county. Associated with 
tetrahedrite, chalcopyrite, and sphalerite. 

Note.-Crystals of this ore, having the form of tennantite, 
analyzed at the ~cole des Mines, Paris, contained 8 per 
cent. bismut.h, and was regarded as bismuthiferous tennan
tite. Obviously, however, the massive mineral may with 
equal propriety be classed under tetrahedrite. 

Tellurium . . . . . . . . . . • . Boulder county. Auriferous and argentiferous; common 
with the other tellurides of the county. 

Sylvanite...... "Telluride" . .. . . • . .. . Boulder county, Golcl Hill and other districts. 
La Plata county, Junction creek, and at head of the Rio Ia 

Plata. In quartz veins. 

Tennantite . . . . Arsenical fahlerz . . . . . Freeland mine, Clear Creek county. 

Tetrahedrite ... Gray copper, fahlerz .. 

Frank Hough mine, Hinsdale county. 

Gilpin and Clear Creek counties. Very abundant; argentif
erous in both; auriferous in Gilpin; common associates 
pyrite, galena, sphalerite, and chalcopyrite. 

Summit county, adjoining Clear Creek county. 
Lake county, a few mines in the Sawatch range. Limited. 
Hinsdale, San Juan, Ouray, and San Miguel counties. A very 

abundant silver ore, associated with one or more of the min
erals pyrite, chalcopyrite, sphalerite, galena, and occasion
ally with others; most prominent ore mineral of the San 
Juan region. 

Huerfano county. Rarely. 
Gunnison connty, Ruby district. With pyrargyrite and native 

silver. 

Uraninite ...... "Pitchblende" ....... Gilpin county, near Central City. Discovered and worked 
for uranium by Richard Pearce, esq., of Denver; not at 
present productive; occurs with other uranium minerals, 
torbernite, etc. 

Topaz .. • .. . . . . Topaz . . . . . . .. . • • .. . .. Pike's Peak and Mt . .Antero. In size and quality suitable for 
gems. 

Zinconite...... A~~iie~tal sulphide Red Mountain district, San Juan county. 

COLORADO-Not Mined. 

Alabandite ·--·1 Manganese sulphide. Argentiferous, with rhodocrosite; Queen of the West mine1 
Summit county. 

Cassiterite ..... Tinstone .............. In small cr.vstalline masses in albite and quartz, Devil's 
Head mountain, Douglas county. With amazon stone at 
Florissant, El Paso county. 

Chalcanthite .. Bluestone............. Clear Creek county, and adjacent parts of Summit county. 
In considerable quantities in veins, with tetrahedrite, ga
lena, chalcopyrite, sphalerite, barite, etc. Prospective. 

C~}~~~~·. bitu- Soft coal. ............. At Elwood, Rio Grande county, Summit mining district. 

Chrysocolla.... Silicate of copper, I Custer and Saguache counties; Sangre de Cristo mountains; 
blue copper. undeveloped. 
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Cinnabar . • • • • . Cinnabar . . . . . . . . . . . . . La Plata county. In sandstone; said to be rich; undevel 
oped. 

Corundum..... Corundum, emery . . . . Chaffee county, near Buena Vista and Calumet; in a thin 
stratum of soft schist; small bluish crystals very numer
ous, sometimes constituting 30 per cent. ot' the rock by 
weigbt. Prospective source of corundum; perhaps of sap
phire. 

Fluorite .•••.•. Fluorspar ........... . Boulder and Jefferson counties. Veins in Archrean; said to 
be extensive; used in small quantities as a flux in smelt· 
ing; San Juan county, Poughkeepsie gulch; in veins with 
quartz. 

Graphite....... Plumbago, black lead. Gunnison county; 3! miles north of Pitkin; branches of 
Quartz creek ; impure; in quartz veins 2! feet thick; no 
present value; near Trinidad, Las .Animas county. 

Gypsum....... Gypsum ..... . ...... .. In the Jurassic and Triassic strata along the easteru base of 
the Rocky mountains. Often in pure state, and available 
for many purposes. Opened on the Cache la Poudre river, 
at Morrison, and near Canon City. .Also occurs in the 
South park, and at many other points where the Jurassic 
and Triassic strata are exposed. 

Infusorial earth . . . . . . Small bed at West Denver. 

Hematite •••.•• Specular iron ore ..... Large beds with magnetite near .Ashcroft and Carbondale, 
Pitkin county. 

Magnetite..... Magnetic iron . • ... . .. Park county, near Hamilton; said to occur in quantity, and 
of good quality; undeveloped. Boulder county, near Ca
ribou; vems in .Archrean; undeveloped. Gunnison county; 
irregular deposits in limestone near Snowmass mountain 
(pure ore, titaniferous). Near Ashcroft and Carbondale. 

Marble .... , • .. ... . .. . Jefferson county, near Morrison. A brownish, mottled rock. 
Specil)lens polished at Exposit.ion of 1882 ; not in use yet. 
Chaffee county; large beds of white and variegated mar
ble said to have been recently discovered. 

Gunnison county. An extensive bed of white and clouded 
marble 80 feet thick, of excellent quality, occurs on thft 
head of Yule creek and on Rock creek; has been explored 
by diamond drill and open cuts, but is not otherwise de
veloped. .Also at Crystal City, Pitkin county. 

Molybdenite... Sulphide of molby- Gunnison county, two miles from Pitkin, in ·quartz veins. 
denum. Possible source of molybdenum. .Also in Boulder county. 

Muscovite ..... Mica .................. Fremont county, Cotopaxi. Veins in Archrean; prospected 
somewhat. Jefferson county, Bear creek; scarcely explored 
as yet, but apparently not important. 

Natural gas . .. . • . . . • . Pitkin county. "Blowers" in the middle Cretaceous shales 
at Coal basin; also in the oil shales of the Green River 
group on the head of the Muddy fork, in Delta county; 
undeveloped; natural flow limited. 

Nicolite.. ... . • . .. .. • .... .. .. .. .. .. ... .. Fremont county, Grape creek canon, Gem mine. In dolomite, 
with bornite, and rarely native silver; not yet used as ore 
of nickel. 

Petroleum .•.. . Oil shales .••.••..•.... Extensively developed, g:eologically, in Garfield and Delta 
counties, constituting the greater part of the rocks of the 
Green River Eocene. In the Book cliffs the richer rock 
occurs in bands, about fifty in number, from 2 feet to 15 
feet thick. Destructive distillation gives from 15 per cent. 
to 35 per cent. of condensed hydrocarbons and 10 per cent. 
to 20 per cent. of gas. Prospective source of lubricating 
oil. 

Serpentine ..... Serpentine ............ Park county, Buckskin gulch. A mottled rock, largely cal· 
cite, but deeply colored by true serpentine; prospective 
use as ornamental stone. Near Gothic, Gunnison county. 

:Smaltite •.••••. Gray cobalt ore....... Gunnison county, near Gothic. In a vein with calcite gangue, 
associated with small quantities of erythdte and native 
silver; possible source of cobalt. Analysis byM. W. lles, 
American Journal of Science, May, 1882. 
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.A. thm seam of sphrerosiderite occurs above the coal of the 
Laramie formation in many parts of Colorado and New 
Mexico. In some places it has weathered out in nodules, 
which are found upon the plains in great quantity. It is 
found near Trinidad and El Moro, in Las Animas county, 
vValsenburgh,in Huerfanocounty, and Marshall, in Boulder 
county. The greater part is too impure for use. 

Sphalerite . . • . . Zincblende ..... , . . . . . In large bed at Cotopaxi county, Fremont. 

C 0 NNE C TIC U T-M in e d. 

Albite, ortho- Feldspar .............. Southeast part of Middletown and at Portland, Middlesex 
clase. county, in a granite range; Portland and Glastonbury, 

continuation of vein; Branchville, Fairfield county. 

Barite .••••.... Heavy spar. .......... Cheshire, New Haven county; in sandstone. 

Calciteanddol- Marble ............... NewPreston, Litchfield countv. dolomitic limestone; North 
omite. Canaan, Litchfield county; Milford, New Haven county. 

Flagging stone........ Bolton, Tolland county, mica slates noted for their excellence. 
A fine-grained gneiss quarried at Higganum. 

Granite ............... Plymouth, Litchfield county; North Groton, New London 
county; Portersville; upper Mystic; Bridgeport, Fairfield 
county; Derby, New Haven county; Chatham, Middlesex 
county, syenitic granite. Stony creek and Leets island, 
Millstone Point. 

Limonite •••••. Brown hematite ...... Ore Hill, Salisbury, Litchfield county; Chatfield ore bed near 
Salisbury; Indian Pond ore bed, Sharon, Litchfield county; 
Davis ore bed, Salisbury; Chapin mine, near Chat>inville, 
Litchfield county; Kent ore bed, Kent, Litchfield county; 
Scoville ore bed, Salisbury; extensive beds and worked 
steadily, yielding a superior ore. 

Muscovite ..... Mica .................. Branchville, Fairfield county; Portland and elsewhere in 
small quantity. 

Quartz........ . Quartz...... . . . . . .. . • . Middlesex county, in feldspa.r mines. Glastonbury, Hartford 
county; Branchville, Fairfield county. 

Sandstone .• : .. Sandstone ............. Portland and Chatham, Middlesex county, celebrated quar· 
ries; Farmington, Hartford county; North Haven and 
East Haven, New Haven county. 

Trap rock . . . . . . . . . . . . Rocky Hill, Hartford county; Meriden, New Haven county; 
West Rock and Pine Rock, New Haven county. 

CONNECTICUT-Not Mined. 

Apatite........ Phosphate of lime . . . . Hadden ; Litchfield; Branchville. 

Arsenopyrite . . Mispickel, arsenical 
pyrites. 

Derby; New Haven county, in quartzose gneiss; Lane's 
mine, Monroe, Fairfield county; Wilton lead mine, Fair
field county; and Bethany, New Haven county. 

Agate ......... Agate ................ Farmington, East Haven, and Woodbury. 

Beryl . • • . . . . . . . Beryl . . . . • • . . • . • • . . . . . Haddam; New Milford; Branchville; Portland feldspar 
quarries. 

Bismuth 
tive). 

(n~- Bismuth .............. Monroe, Fairfield county; disseminated through quartz in 
small quantities. 

Bornite........ Variegated copper ore, Granby, Hartford county; Wolcottville, Litchfield county. 
purple copper ore. with chalcocite and m-:tlacbite; Bristol copper mine, Hart: 

ford county; associated with chalcocite; Rocky Hill quarry 
Hartford county; in veins of quartz in trap-rock. ' 

Calamine . . • . . . Silicate of zinc........ BI:~:~f~~d!,airfield county ; in white limestone with galena. 

Cassiterite ..... Tin ore, tinstone ...... Haddam, very small vein. 
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Chalcocite • • • . . Vitreous copper ..•... Simsbury mines, Hartford county; occurs with variegated 
copper and malachite in gray sandstone; southeast part of 
Cheshire, New Haven county, with barite in sandstone; 
Wolcottville, Litchfield county, with bornite and mala
chite ; Bristol copper mine, with bornite and chalcopyrite 
once extensively worked. 

Chalcopyrite... Copper pyrites ....... . Bristol copper mine; Tr•Imbull, Fairfield county, in topaz 
mine with pyrite, also galena and blende ; in chloritic slate 
of Orange, New Haven county, with :pyrite; Litchfield, with 
pyrrhotite; Mine hill, Roxbury, Litchfield county; Mid
dletown lead mines, Middlesex county; West Raven, New 
Haven county. 

Copper.... . . . . Copper .•. . . . . . . .. . . . . Native copper in the drift and in red sandstone in New 

~t~~~ 0~~~;fl~r ~i~:~~_;:e~~~:&:ned.rly 200 pounds and 

Corundum..... Emery................ West Farms, near Litchfield. 

Clay .••••.•••••.•••... 

Galenite ....... Galena ............... . 

West of New Milford, Litchfield county, resulting from dis-
integration of gneiss, also a fire-clay; south part of Kent, 
Litchfield county, disintegrated graphitic gneiss vein; 
southeast part of Cornwall, Litchfield county, less pure 
than others; north west part of Granby, Hartford county; 
small deposit. 

Middletown, Middlesex county; thin seam in quartz in. mica 
slate ; Brookfield, Fairfield county, disseminated through 
dolomite ; Lane's mine, Monroe, Fairfield county, dissemi
nated through quartz (argentiferons); Cobalt mine, Chat
ham, Middlesex county, and other localities of occurrence 
in minute quantities ; Mine Hill, Roxbury, with siderite, 
the gelena containing sometimes over 1 per cent. of silver. 

Garnet ......... Garnet ................ Haddam; Redding; Southbury. 

Graphite ....... Plumbago, black lead. Northwest corner of Ashford, bed in gneiss; west part of 
Cornwall, Litchfield count.y, disseminated through rock. 

Hydraulic limestone .. Near Berlin in Southington, Hartford county, in thin strata, 
compact, earthy, and somewhat bituminous; Northford, a 
gray limestone. 

Limonite . . .. . . . Brown hematite, bog Stafford, Tollnnd county, mostly exhausted; Hebron, Tolland 
iron ore. county; Colchester, New London county, and other locali

ties in Tolland, Windham, and New London counties; 
mainly in towns of Union, Woodstock, Willington, and Tol· 
land. 

Magnetite .••. . Magnetic iron ore ..... New Preston, Litchfield county, occurs with pyrite; Buck's, 
MountSharon,Litchfield county; Redding, ]'airfieldcount_y; 
ore in seams traversing quartz; Newtown, Fairfield county, 
thin seams in quartz and in gneisa; Winchester, Litchfield 
county, thin stratum in gneiss. 

Malachite ...... Green carbonate of Simsbury mine, Granby, Hartford county, with bornite and 
copper . chalcocite ; Bristol copper mine, Hartford county; with 

bornite and chalcocite; 'Vest Haven; Rocky Hill, Hartford 
county; Manchester, Hartford county, worked at intervals. 

Molybdenite ... Sulphide of molybde- Haddam, gneiss quarries. 
num. 

Muscovite..... Mica................. . Branchville and New Milford. 

Niccolite . . . . . . Copper nickel . . • . . . . . Chatham, Middlesex county; associated with smaltite; Trum
bull, Fairfield county. 

Pyrite ......... Pyrites, iron pyrites .. Brimstone Ledge, North Madison, New Haven county; New-
town, Fairfield county, in mica schist; Winchester, Litch
field county; Windsor, Hartford county, in slate ; other lo
calities, but all in small quantities. Mine Hill, Roxbury. 

Pyrrhotite ..... Magnetic pyrites..... Trumbull, Fairfield county, in a vein with pyrites, fluorite, 
etc., cutting micaceous limestone; New Fairtield, Fairfield 
county, on gneiss; Litchfield, occurs with chalcopyrite in 
hornblendic rock; other localities also in Fairfield county, 
but inconsiderable in amounts. 

Quartz ......... Glass sand ............ On shore of Quasipaug pond, Middletown, very fine quartz; 
Eastfield, fine-grained, but not so pure as above. 
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Rutile . . . • . . . . . Rutile . . . . . . • . . . • . . . . . Plvmouth, Litchfield county, occurrence; Granby, Hartford 
county, occurtence; North Greenwich, Fairfield county; 
Monroe, Fairfield county, in mica slate. 

Siderite...... . . Spathic iron ore, car· Mine Hill, west bank of Shepaug river, Roxbury, Litchfield 
bonate ore. county; in a vein of white quartz traversing gneiss. 

Smaltite. .... . . Gray cobalt ore....... Chatham cobalt mine, Middlesex county; disseminated in a 
bed in mica slate, and thin seam; accompanied by galenite, 
sphalerite, and niccolite. 

Sphalerite..... Zincblende . . •• . . .. . . . Middletown, Middlesex county, in a galena vein ; Brookfield, 
Fairfield county, with galenite in dolomite; Chatham cobalt 
mine, Micidlesex county; Lane's mine, Monroe, Fairfield 
county, with galenite; Kensington. 

Talc . .......... Steatite, soapstone .... Somers, in talc slate in gneiss; Bristol. 

Topaz ......... Topaz ................ Trumbull, Fairfield county. Willimantic, Windham county. 

Uraninite...... Pitchblende .......... Middletown feldspar quarry. Middlesex county; Willimantic, 
Windham county; Branchville, Fairfield county. 

Wolfram ...... 1 W~lfram, tungstate of I Monroe and Trnmbull. 
IrOn . 

DAKOTA-Mined. 

Arsenopyrite... Arsenicaliron pyrites. Pennington county, sometimes auriferous ; Custer county, 
of frequent occurrence, nearly always auriferous. 

Asbestos ...... Asbestos ............. Pennington count-y, near Rockford, Slate creek and Cross 
mine. 

Barite ....•..... Barytes, heavy spar .. Pennington county, Sunday gulch, Demereaux mine. 

Cassiterite .... Tinstone, stream tin .. 

Cerargyrite.... Horn silver, silver 
chloride. 

Lawrence county, in albite grieson ; Pennington and Cus
ter counties, in albitic grie~;on. (Typical grieson, quartz, 
albite, and in Etta mine occasionally in spodumene.) For
mation A.rchren near the granite. Stream tin, Lawrence 
county, Nigger Hill, and generally in Pennington and 
Custer counties. 

I,awrence county, in Potsdam sandstone with galena; also at 
Carbonate camp. 

Cerussite ...... Lead carbonate ...•... Lawrence county, at Galena and Carbonate camp. 

Chalcopyrite... Copper pyrites........ Lawrence county, with galena, blende, gold, and cerargyrite, 

Coal, var. lig- Lignite............... Buford, Flannery, Mountraille, Renville, Bottineau, Mciien-
nite. ry, Ward, Barthold, ·wallace, Garfield,_ Stevens, McLean, 

.Mercer, Williams, Dunn, McKenzie, Billings, Stark, Oliver, 
Morton, Hettinger, Bowman, Ewing, Burdick, Martin, 
Harding, and Butte counties. 

Coal, var. bitu- Soft coaL............. Custer and Fall River counties. 
minous. 

Copper, native. Native copper ........ Pennington and Custer counties, with sulphate malachite, 
and copper glance ; also in limestone. 

Corundum..... Corundum, emery..... Pennington county, near Sunday gulch. 

Galenite ....... Galena, lead sulphide. Lawrence county, at Carbonate camp, Galena, Box Elder, 
Bald mountain, and other places. Pennington county, in 
Unknown district, at Queen Bee mine, associated with 
arsenopyrite ; in Harney district, in albite. 

Gold........... Gold......... • . .. .. . . Lawrence county: Placer, Whitewood, Gold Run, Dead
wood, Blacktail, False Bottom, Bear Butte, Two Bit, Nig
ger Hill, associated with stream tin. In veins near Galena, 
SP.ruce gulch, Lead City, Central City, Terraville, Browns
VIlle, Greenwood, and near Rochford. Pennington county: 
Placer, Rapid creek, Slate creek, Newton's Fork, Casita 
creek and at Rockerville (in cement) ; also placer on Battle 
river and Spring creek, Bear gulch, Sunday gulch, with 
st.ream tin. In v_eins at Rochford, Pactola, Queen Bee, Hill 
City, Lookout, and Harney City. Custer county, occurs 
very generally over the west half of the county in placer 
and veins. 

I ~ 
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Gypsum....... Gypsum ...•.......... Extends entirely around the Black Hills through Lawrence, 
Pennington, Custer, and Fall River counties for a distance 
of150 miles. In '.rriassic, practically in~xhaustible in quan
tity and of the best quality. Alabaster, Ratin spar, sele
nite, and fibrous gypsum are found. 

Hematite...... Red iron ore.......... Lawrence. county, on Box Elder, and near Rochford. 

Jasper ......... Jasper ..•.•..•...•.•.• Minnehaha county, a deposit is found from 3,000to 4,000feet 
thick, susceptible of a high polish; worked to a large ex
tent; shipped to Omaha, Saint Paul, Chicago, and other 
cities for building, pavements, and ornaments. 

Limestone............ Lawrence, Pennington, Custer, and Fall River counties, from 
300 to 1,200 feet thick; worked at Spearfish, Whitewood, 
Sturgis, Rapid City, and Buffalo Gap (carboniferous); 
rests conformably on Potsdam sandstone. 

Malachite . . . . . Green carbonate of 
copper. 

Custer county, on French creek, with copper glance, and 
cuprite in limestone. 

Marbl~ . . . . . . . . • • . . . . . Lawrence, Pennington, Custer, and Fall River counties, de
posits from 50 to300 feet, variegated, red, yellow,and green; 
also pure white and cream color; quarried at Rapid City 
and Buffalo Gap. 

Muscovite..... Mica...... . . • .. . • • • • • Pennington county, associated with tin, tourmaline, colum
bite, wolfram, titanium, spodumene, quartz, albite, gar
nets, rubies, and other minerals, bas been mined to some 
extent for commercial purposes ; occurs in Arcbrean and 
granitic formations. The occurrence of commercial mica is 
far more general in Custer county. It bas been mined 
far more extensively, several hundred thousand dollars' 
worth having bt-en produced. As yet the mines are merely 
prospected on the surface. It is accompanied with the 
same minerals and in the same formation as in Pennington 
county. 

Pyrite ......... Iron pyrites, mundic .. Occurs in some of the tin mines in Pennington and Custer 
counties. 

Sandstone ...•........ Lawrence, Pennin,gton, Custer, and Fall River counties. 
White, cream, yellow, brown, and variegated colors. Mined 
at Spearfish, Sturgis, Rapid City, Buffalo Gap; deposit from 
200 to 400 feet thick ; Cretaceous; lower strata. 

Silver................. Lawrence county, at Galena and Carbonate camp; associated 
with galena, pyrite, and other minerals. 

Sphalerite .. . . . Zincblende .. . .. .. . • . . Lawrence county, with galenite, gold, chalcopyrite, pyrite, 
and ilmenite in feldsJ)ar. 

Stibn~te, jame- ~ Gray antimony ore . . . Near Silver City, Pennington county, with galena and ar-
somte (1). • senopyrite in Arcbrean schists. 

DAKOTA-Not Mined. 

Asbestus ...... Asbestus .. ........... Lawrence county, Upper Whitewood (Archalan); Pennington 
county, Rockford, in quartz-carrying gold, near Rocker
ville (Arcbrean). 

Beryl.......... Beryl... . ............. In tin and mica mines of PenniDgton and Custer counties. 

Chalcedony.... Chalcedony . . . • . . . • • . . Pennington, Custer, Washington, Zeibach, and Jackson coun
ties. In veins and placers in Tertiary; also in veins in 
Archrean. 

Columbite ............................. Pennington county. In some of the tin mines. 

Feldspar .............. Lawrence county. In veins carrying galena, chalcopyrite, 
blende, ilmE:>nite, and talc. 

Garnet......... Garnet . . . . . . • • • • . . . . . Lawrence and Pennington counties. In graphite veins ; per. 
fect cryst~s size of ben's e_ggs to mustard seed (Archrean). 

Geo<les . . . .. . • • • • . .. . . Lawrence county, Be~r butte; amethyst color. 
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Graphite ••.... Plumbago, black lead. Pennington county, near Rochford. .Archrean schists. 

Hydraulic limestone.. Lawrence, Pennington, and Custer counties (Jurassic). 

Limonit.e . . . • • . Brown iron ore . . • . • • . Custer county. .Archrean. 

Lithographic stone . . . Custer and Pennington counties. 

(H :Nickel ore............ Pennington county, associated with pyrite. .Archrean. 

Petrified wood........ Lawrence, Pennington, Custer, and Fall River counties 
Cretaceous. 

Quartz . . • . . . . . Rose quartz........... Pennington county, associated with beryl, tourmaline, and 
mica. Archrean schists. 

Roofing slate . . • . . • • . . Pennington county, good quality. .Archrean. 

m Ruby ..•...•....••... - Pennington county, of good size; perhaps available for gems. 

Steatite........ Talc.................. Lawrence county, associated with f~ldspar. .Archrean. 

Tourmaline.... Tourmaline........... Custer and Pennington counties. In granite ancl quartz and 
greisen. 

(1) Uranium . ..••.•.•..•. Lawrence county, near Central City. A.rchrean. 

Whetstone . . . . . . . . . . . Custer and Fall River counties, near Buffalo Gap (Creta
ceous); Pennington county, near Tigerville (.Archrean). 

Wolframite .... Wolfram, tungstate Pennington county, with columbite. (.Archrean). 
of iron, and manga-

(1) 

/ 

nese. 

DELAWARE-Mine d. 

" Blue rock" ....... .. 

Clay ................ .. 

Churchman's quarry on Christiana creek; Clyde's quarr.v on 
Brandywine creek; Quarryville quarries, northeast of 
Brandywine quarries; quarries on Naaman's creek; Shell 
Rot hill, northeast of Wilmington; Brandywine Granite 
Co.'s quarry (stone much used for Government work-break
waters, etc.), on Brandywine, all in New Castle county. 
This rock is used as building stone. 

Red clay, three mil~ south of New Castle on Delaware, New 
Castle county; white clay (pipeclay), below New Castle, 
New Castle county; red clay, in Red Lion Hundred and 
Pincader, New Castle county; Little creek, two miles 
south of Laurel, New CaHtle county; northwest of George
town, Sussex county; Mispillioncreek, near Milford, Sussex 
county; Ponder's mill on Prime Hook creek, Sussex county; 
Milton, Sussex counts. 

Feldspar .............. "Spar" quarries; Tucker's quarry, northwest of Wilming-
ton, New Castle county. Also Hockessin pits, New Castle 
county. 

Greensand marl....... Saint George's Hundred, Saint George's ; Middletown, three 
miles west, on Bohemia creek at head of tidewater; Uan
trell's bridge, north side of Appoquinimink; Rilver run; 
Dwyer's run; Noxen town branch of Appoquinimink; Port 
Penn; Latman's mill on branch of Dwyer's creek; Scott's 
run. All in New Castle county. 

Kaolinite ••.••. Porcelain clay . ....... Hockessin, NewCastle county. Extensive pits where kaolin 
of superior quality is dug. A disintegrated feldspathic 
rock. 

Limestone ............ Jeane's, on Pike creek, New Castle county; Klair's, two 
miles west of Centreville, New Castle county; Bullock's, 
on Brandywine, near Pennsylvania line, New Castle county. 
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Limonite ....•. Brown hematite, bog Iron bill, near White Clay creek, New Castle county. Ex-
iron ore tensi vely quarried for supply of Maryland furnaces. Chest

nut Hill pits, near Newark, New Castle county; large open 
Rits now worked. Little creek, two miles south of Laurel, 
Sussex county; near Georgetown (northwest), Sussex . 
county; Collin's ore bed on Green Meadow branch of Deep 
creek, Sussex county; Green branch, ten miles west of 
Millsborough, Sussex county; Burton's branch, one mile 
west of Burton, Sussex county; East Dover, Kent county. 

Marls ........•.•.•.... (See Greensand.) 

Quartzite . . . . . . Quartzite ............ . Ground at Tweed's mill, near Newark, New Castle county, 
for manufacture of porcelain. 

DELAWARE-Not Mined. 

As best us . . • • . . .A.sbestus ............ . Feldspar quarries, northwest of Wilmington, New Castle 
county. 

Limonite-···-- Brown hematite, bog Nanticoke Head, Sussex county; formerly abandoned; now 
iron ore seems to be reforming and may be in future available. 

Serpentine ..... Serpentine .......•.... Six miles northwest of Wilmington, New Castle county. 

Succinite ..... Amber .............. . Near Chesapeake and Delaware canal, Kent county. 

DISTRICT OF COLUMBIA-Mined. 

Brick clay ....... --.-- Of fine quality; largely used for making pressed and com
mon brick. 

Gneiss, mica schist . . . Rock creek; used as building stone. 

Quartz. . . . . . . . . Quartz .....•.......... Vein quartz; crushed for concrete road metal. 

Terra cotta clay . _ _ _ _ _ Terra Cotta station. 

DISTRICT OF COLUMBIA-Not Mined. 

Gold ......••••• l Gold .......•....•..... l Vein quartz in gneiss and schist country rock, and gravels 
showing traces of gold. 

' '\ 
F L 0 RID .6.-M i he d. 

Clay •••••••.... Clay .......•••........ Brick is made from sandy clay at Lake City, Tallahassee, 
and Jacksonville. 

Limestone ...... Coquina stone .••••... Saint Au~ustine quarries, Rock Ledge, Brevard county, on 
the Indian river; for building stone. 

Limestone (2).. Limestone . • . • • • . • . • . . Gainesville, Alachua county; for building stone. 

Marl ~ .•..••........... Cretaceous marl occurs very generally skirting the eastern 
and southern edges of the limestone ridge traversing the 
axis of the State. Isolated deposits have been noted at 
Jacksonville and on Fort George island, Duval county. 
The marl is used locally on many orange groves on the 
St. John's river, particularly at Sanford, Orange Bend, and 
L;:mier. 
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Lignite .••..•.. Brown coal ..••••••... On Suwannee river, once worked for fuel. 

Limestone . . . . . Limestone ...••••••••. Fort Brooke, head of Tampa bay ; Manatee river, Manatee 
county; Charlotte harbor; .Jackson county, Campbellton 
to Marianna; Saint Mark's, Wakulla county; Ocala and 
Silver springs, Marion county; Rock spring, Orange county; 
Alachua county; Dade county (coral rock) ; Hernando 
county; Hillsborough county; Leon county; Marion county; 
and many additional localities. 

Limonite. . • • . . . Bog iron ore, '' hard
pan" ore. 

Phosphate rock .•••••. 

Found around Beauclerc, Duval county, 12 miles east of Se
ville, and at several points on the Jacksonville, Tampa and 
Key West railroad, Volusia county. 

Found at intervals along the limestone ridge which extends 
north and south through tlie middle of the State. The de
posits already noted are in an irregular line from Thomas
ville, Georgia, through Hamilton, Suwannee, Alachua, Mar
ion, Sumpter, Polk, and De Soto counties, ending near Char
lotte harbor in Manatee county. Noteworthy deposits are: 
In Alachua county, 2~ miles north of Waldo, near Fort Har· 
ley and Santa Fe lake, at Devil's Millhopper, a sink-bole 5 
miles west of Gainesville, and at Hawthorn and N ewnans
ville; at Ocala, Marion county; on Peace river at Arcadia, 
DeSoto county. Isolated occurrences have been noted near 
Crawfordville, Wakulla county, in Gadsden county, and on 
.Black creek, Clay county. 

GEORGIA-Mined . 

.Barite . •• . . • . . . Barytes, heavy spar . . Cartersville and Stegall, Bartow county. 

Buhrstone, millstone . Early, Burke, Screven, Bullock, and .Jefferson counties. 

Chalcopyrite . . Pyritons copper ore, 
yellow copper ore, 
copper pyrites. 

Canton mine, Cherokee county; other localities in Lumpkin, 
Fannin, Towns, Fulton, Carroll, Murray, Paulding (Pauld
ing Copper Co., at Dallas), Haralson (Tallapoosa Mining 
Co.), G1eene, and Lincoln counties. 

Coal .••...•• --. Coal . . • . . . . • . • . • • . . . . . Bituminous coal. Dade county ol)'l west brow of Lookout 
mountain ; Coal Measures, h , C lattooga county and in 
Walker county. 

Gold ........... Gold .................. Auriferous district occupies one-third of State from North 
Carolina and Tennessee southwest and west to Alabama, 
occupying a. large number of counties. Deep mines and 
placers, worked chiefly in Rabun, Lumpkin, Bartow, Daw
son, White, Hall, and Union counties. The mining centers 
are at Dahlonega and vicinity, and about Attraria, in Lump· 
kin county. A third district is on east side of State, in 
McDuffie, Lincoln, and Wilkes counties. Gold occurs in 
quartz s~ams and veins, which traverse micaceous, talcose, 
chloritic, and bornblendic schist-s. The soils, disintegrated 
rocks and gravels, and sands also are gold-bearing over 
wide areas. In Bartow county the gold belt is well de· 
fined and is worked in a small way. In all the counties 
mentioned mining is carried on, but irregularly, on a small 
scale, and often only in the interval between planting sea
sons. 

Graphite .••••. Plumbago, black lead. Stegall Station, Bartow county; Powder Springs, Paulding 
county. 

Halloysite ........................ -... . Dade county. 

Hematite...... Red hematite, fossil Lookout mountain, Dade county, a continuous stratum 1 to 
ore. 3 feet thick; McLemore's cove, Dade county ; Iron 

ridge, Walker, Catoosa, Chattooga, Whitfield, and Floyd 
counties. 

Hematite (2) . • . Specular iron ore..... Allatoona hills, along Etowah river, Cherokee county, exten· 
sive deposits; Yalley of Etowah river, in Cass, Floyd, Mur
ray, andPauldin1!: counties. Bartow, Cobb, Milton, Pickens, 
Fannin, Gilmer, Union, Lumi,Jkin,.and Town.s counties.. ' 
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Limonite ...... Brown hematite ...•.. Mine of Cherokee iron works, 5 miles east of Cedartown, 
Polk county, very extensive bed; lEtna iron works ore 
bank, 1Etna, Polk count.v; ore banks of Ridge Valley iron 
works, Floyd county; Hall's Station banks and Bartow 
iron works, Floyd count.Y; Peach-tree bank, Bartow county; 
iron ore reported also in Fannin, Gilmer, Whitfield, Catoosa, 
Gordon, Haralson, Milton, Hall, Habersham, White, Jackson, 
and Walker counties, in northwest and north part of State; 
in Greene, McDuffie, and Burke, in central belt. Bartow 
county supplies brown hemH.tite to Chattanooga, Birming
ham, and otber points. Fine deposit at Hawkinsville, 
Pulaski county. 

Marble ...•••. : ....... Ncar Van Wert, Polk county, white; Fannin, Gilmer, Wllit-
field, Floyd, Walker, Catoosa, and Chattooga counties, all in 
northwest part of State. Extensive quarries in Pickens, 
Gilmer, and Fannin counties. 

Marl.................. Bibb, Chattahoochee, Stewart, Qnitman, Thomas, Randolph, 
Cla,y, Crawford, Wa~nington, Houston, Pulaski, Charlton, 
.Burke, Screven,Effingham,Chatham, Bullock,Emanuel, ancl 
J etferson counties. L'hese counties occupy central and 
southern parts of State. Marls have limited use in imme
diate vicinity of diggings. 

:Muscovite ..... :Mica .........•••.••••. Warren, Pickens county; Heard, Cherokee, Gwinnett, Towns, 
and Carroll counties. 

Pyrolusite..... :Manganese dioxide . .. Whitfield and Catoosa counties. Dade mines at Cartersville 
shipped largely in 1887. 

Slate (roofing) . . . . . . . . Gentry's quarry, near Van Wert, Polk c~mnty; Rockmart, 
Polk county; Gordon and Bartow counties . . 

GEORGIA-Not Mined. 

Amethvst . . . . Amethyst............. Rabun, Cobb, and Ogll3thorpe counties. 

Arsenopyrite . . Mispickel............. Canton mine, Cherokee county. 

Asbestus ...••. Asbestos ............. Rabun, Fulton, Towns, Habersham, De Kalb, Paulding, and 
Troup pounties. 

Barite . . . . . • . . . Barytes, heavy spar... Near Allatoona, Bartow county, extensive bed; Murray and 
Bartow counties. 

Chalcocite. . . . . Vitreous copper, cop
per glance. 

Canton mine, Cherokee county; other localities with chalco· 
pyrite. 

Chromite . . . . . . Chrome iron ore . . . . . . Fine exposures in Towns, Heard, and Fayette counties. 

Corundum Emery................ Rabun, Towns, Paulding, Cobb, De Kalb, Douglas, Cherokee, 
and Union counties. 

Covellite....... Indigo copper . . . . . . . . Canton mine, Cherokee county, with chalcopyrite and chalco
cite. 

Dhmond . ...... Diamond .•.•......... White and Hall counties; only few finds thus far. A recent 
find of a 4-carat diamond in Clayton county. 

Galenite . . . . . . . Galena, sulphite of Harris mine, Hall count.y, argentiferous 11;alena with pyrite; 
lead. Cohutta mountains; Murray, Floyd, Lincoln, Habersham, 

Hall, Fannin, Catoosa, and Union counties. 

Garnet . .•. . ... Garnet ...•••.•••....•. Turner's mill, Paulding county. 

Genthite .• • •• . Nickel silicate . . . . .. . With millerite in Towns county. 

Granite . . . . • . • . . . . . . • . Stone mountain; Gwinnett, De Kalb, Heard, Oglothorpe, 
Clarke, Muscogee, Columbia, Richmond, Hancock, and 
Wilkes counties. 

Graphite •....•. Plumbago, black lead. Pickens and Carroll conntieA (specimens); Habersham, Chero
kee, Carroll, Clarke, Elbert, and Hart counties. 

Halloysite . ."... . . . . . . . . . . . . . .. . . . .. . . .. Walker, Catoosa, and Cherokee counties. 

9194 MIN-46 
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Itacolumite.... Flexible sandstone _.. Hall county; whole Chattahoochee ridge. 

Kaolinite ...... Kaolin, porcelain clay. ' Cherokee, Pickens, Heard, McDuffie, Columbia, Baldwin, Ful-
ton, Bartow, and Richmond counties. 

Limonite ...... Ocher ............ ---- Bartow county. 

Limonite (2) --· Umber ................ Bartow county. 

Magnetite . . . . . Magnetic iron ore..... Near Rome, Floyd county; near Villa Rica, Carroll county, no 
well-defined vein; Lumpkin, De Kalb, Gilmer, Cherokee, 
Cobb, Gwinnett, Hall, and Habersham counties. 

(~) Manganeseore .....•.. Towns, Lincoln, Fannin, Marion, and Bartow counties. In 
latter has been mined for use in manufacture of ferro· 
manganese. 

Molybdenite ... Sulphide of molyb- Heard county. 
denum. 

Novaculite . . . . Oilstone . . . . . . . • • . . . . . McDuffie, Oglethorpe, Troup, Meriwether, Heard, and Lin • 
coln counties. 

Opal. .......... Opal (fire opal) ........ Fire opal, Washington county; good specimens as gems; 
Bullock county; hyalite in Burke and Screven counties. 

Pyrite . • • . . . • • . Pyrites, iron pyrites.. Fulton, Paulding, Haral!'lon, Lumpkin, and Carroll counties. 

Sapphire....... Sapphire and ruby... . Blue sapphires have been found on Sequale creek; ruby in 
Towns county. 

Serpentine ..... Serpentine .......... ..i Rabun, Towns, and Union counties. 

Silver, native .. Silver ................. Union, Hall, and Murray counties. 

Steatite ...... ..! Talc, soapstone ....... Dalton, Whitfield county; Cobb. Union, Fannin, Gilmer, 
Hall, Habersham, "\Vhite, De Kalb, Fulton, Murray, Jas
per, Pauldiug, Elbert., and Clayton counties. 

Tetradymite ... Tellur-bismuth ....... Polk, Lumpkin, Paulding, and Cherokee counties. 

Tripolite . .. . .. Infusorial earth ..... ·I Murray, Whitfield, f!'nd Lincoln counties. 

.A.nglesite (ar
gentiferous). 

IDAHO---.Mined. 

Sulphate oflead ...... Wood river country; in surface ores of some of the argen
tiferous lead mines. Small deposits at Sawtooth and Vi
enna, Alturas county. 

Argentite...... Silver glance . •• .. .. .. Silver City, Owyhee county; Yuba City, Alturas county; 
Monarch mine, Atlanta, Alturas county; reported from 
Custer cJunty at Bay Horse, and elsewhere. 

.A.rsenopy rite 
(auriferous). 

Mispickel....... ... .. • Rocky Bar, Hardscrabble, Granite, Yuba, and Shaw's mount
ain districts, but frequent in many other localities. Ar· 
gentiferous near Ketchum, \V ood River district, Alturas 
county . 

.A.zarite ........ Blue carbonate of cop- Lemhi county; Alturas county; notably in Atlanta and Wood 
per. River mining district in Alturas county; in Wood river 

with lead ores, and in Tahoma mine, Atlanta, Alturas 
county. 

Calcareous tufa ... :. . Used as flux at Ketchum, Alturas county. 

Calcite.... .. .. Limestone............ Used as flux and burned for lime. 

Cerargyrite.... Horn silver, "chlo- Many mines of Owyhee and Custer counties; surface ore of 
ride." Monarch lode, Atlanta and Smoky district, Alturas county; 

Horn Silver and other mines, Tara creek. 

Cervantite..... Antimony ocher . . . . . • Small quantities in surface lead ores of Wood River country. 

Cerussite (ar- Carbonate of lead, 
gentiferous). "carbonate." 

Wood River and neighboring districts; Viola mine, Lemhi 
county; and many mines in Custer couuty. 
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Copper pyrites . . . . . . . In many gold mines. 

Clay (common brick).. Boise City, Ada county; Ketchum, Bellevue, and many other 
localities in Alturas and other counties. 

Clay (fire) . • . . . . . .. • . . Of poor quality; refractory furnace linings, commonly brought 
from Santa Cruz, California. 

· Dufrenoysite . . Sulpharsenide of lead. Crown Point minP, BannPr district; Wood River district, with 
lead ores in considerable quantity. 

Freibergite . . . Argentiferous tetrahe- Columbia, Pilgrim, and other mines; Sawtooth district. 
drite. 

Galenite(argen· Galena ................ Important deposits in Wood River country, Alturas county, 
tlferous). and in Lemhi and Custer counties; with best gold ores m 

Bonaparte distriet. 

Gold, native .. . Gold ................. . Deep placers in Boise basili, Boise county; placer go~d is 
found alon~ many of the streams throughout the Terntory 
and in the Snake river; Pine gro>e, hydraulic mining in 
many scattered districts; quartz gold in Yankee Fork, 
Mount Estes. Granite, Rocky Ba.>::, Bonaparte, Atlanta, Red 
Warrior, Canon creek, Shaw's mountain, Silver City, Flor
Pnce, \Varren's, Wagontown, an,l other districts; crystal
lized specimens from Gold Hill mine, Granite district, Boise 
county, particularly fine. Important placers and quartz 
mines in Creur d'Alene region. 

Hematite ...... Iron ore .............. : Used as flux in smelting the lead ores of Wood River mining 
district. 

Limonite . . . . . . Bog iron ore . • • . . . . . . . Used as flux at Muldoon, Alturas county. 

Malachite...... Green carbonate of Lemhi county. 
copper. 

Marcasite . . . . . White pyrites . . . . . . . . In some gold mines. 

Muscovite ..... Mica .................. Near Rnthsberg. 

Pronstite . . . . . . Light ruby silver, ar
senical ruby. 

P;yrargyrite ... Dark ruby silver, an
timonial ruby. 

Pyrite (aurif- Iron sulphnret .... 
erous and ar-
gentiferous). 

N<.>tably in Monarch and Buffalo mines, Atlanta; associated 
with pyrar·gyl"ite in Sawtooth and other districts. 

Atlanta district; Monarch, Tahoma, Jessie Benton, Buffalo, 
and other mmes; Sawtooth distnct; Smiley's basin; usn
ally a surface ore. 

In many gold mines; notably in Middle Boise mining region; 
at Tahoma, Monarch, Buffalo, and Yuba mines, near At· 
lanta, Alturas county; argentiferous in Smoky district, 

Sandstone ............ Fine van~Jlies of red and gray freestone near Boise City. 

Silver, nativ-e .. Silver................. Atlanta district, especially in the Jessie Benton mine at At
lanta; also in surfaee ores of Smoky district. 

Sphalerite . . . . . Zincblende . . . • . . . . . . . Auriferous at Bonaparte mine and in the Ada Elmore mine at 
Rocky Bar, Alturas county. Argentiferons in Smoky dis· 
trict. 

Stephanite ..... Brittle silver .......... CuRter anrl Unknown mines, Yankee Fork; also in Queen's 
River district, and reported elsewhere. 

Stibnite........ .Antimony sulphide... In argentiferous lead mines of Wood river. 

Tetrahedrite ... Fahlerz ............... With antimonial and arsenical silver ores. Occurs exten· 
sively with galena in Wood River country. 

, 

IDAHO-Not Mined . 

.Arsenopyrite Mispickel. ............ In many localities in small quantity; often not mined be-
(auriferous). cause of wnnt of proper reduction works . 

.A.sbestus (py- Asbestus ............. Custer county. 
roxene, horn-
blende (1). 
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.Azurite........ Blue carbonate of cop. 
per. 

With other copper ores in man,y unwmked deposits, as in 
Lemhi, Custer, and Alturas counties. 

Bismuthinite . . Sulphate of' bismuth.. Reported. 

Calcite .. .. . . . Marble .. .. .. .. . . .. . .. Reported. 

Cerargyrite .... Horn silver ........... Custer county and elsewhere. 

Cerussite .. . . .. Carbonate of lead..... With other auriferous and argentiferous lead ores; Salmon 
River valley and other places. 

Chalcopyrite... Copper pyrites ........ Argentiferous, in large deposits, Weiser district. 

Cinnabar ...... Cinnabar, sulphide of Reported as float in many places. 
mercury. 

Clays ................. In many localities. 

Cyprite (argen- Copper oxide, red Large deposits in Weiser district. 
tiferous). oxide. 

Dolomite ...... Dolomite ............ .. 

Eru bescite. . . . . Variegated copper ore. Weiser district. 

Galenite ....... Galena .......... . ...... Many unworked deposits, in most counties. 

Gold........... Gold .. .. .. .. .. . .. . . .. . Man.v unworked deposits. 

Granite . . . . . . . . . . . . . . . Principal countr.v rock of central Idaho ; often a good build
ing stone, but unused. 

Halite .. .. .. . .. Salt . .. ... .. .. . • .. . .. . . . In southeastern Idaho. 

Hematite . . . . . . Iron ore . . . . . . . . . . . . . . Many unworked deposits. 

Lignite ........ Coal .................. Owyhee, .Ada, and Boise counties. 

Limonite . . . . . . Iron ore . . . . . . . . . . . . . . Many unworked deposits. 

Malachite ...... Green'carbonate of Manylocalities. 
copper. 

Magnetite (ar- Magnetic iron ore . ... Wood River country; Salmon river, etc. 
gentiferous ). 

Marcasite ...... White pyrites ........ 

Molybdenite ... Sulphide of molyb- Wood River district (n. 
denum. 

Muscovite ..... Mica ....••............ Fine specimens of large sheets at Payette river and near 
Boise City. Sam!Jles have been shipped. 

Proustite . .. . .. Light ruby silver..... With other silver ores. 

Pyrargyrite .... Dark ruby silver ...... With other silver ores. 

Pyrite (aurif- Iron sulphuret........ Many quartz veins. 
erous). 

Pyrolusite . . . . Manganese ore........ Shaw's mountain. 

Sandstone .......... .. 

Sphalerite ..... Zincblende, "black Seldom worked except as acci.drntal component of precious 
jack." metal ores. 

Stibnite . . . . . . . Sulphide of antimony. In some silver mines. 

Tetrahedrite ... Fahlerz, gray copper . vVeiser district. 

(~) ''Trachyte".......... Used as building stone in Wood River country. 
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Coal, bituminous coaL Coal Measures occupy three-fourths of area of State, from 

south end of Vvhiteside county southward to the Ohio 
river. Aggregate thickness, 1,400 feet. The coal seams 
are all abo,•e the conglomerate, excepting in extreme south
ern part of State. There are !'ix or seven seams each from 
6 inches to 3 feet thick in the Upper Measures; anrl Nos. 1 
to 9 each from 6 inches to 9 feet thick in the Lower Meas
ur!'s. The principal mining localities are Streator, La 
Salle, Spring Vlllley, Braceville, HJ·ai!lwuod, Oglesby, We
nona, and Minonk in the region nearest Chicago and tribu
tary to that market and the northwest; Peoria and Fulton 
counties, on the lower Illinois river; M,.,rcer and Henry 
counties, in the northwestern portion of the field; Bloom
ington. Linc~oln, Springfield and vicinity, Decatur, Dan
ville, Pana, Monnt Olive, Staunton, Gillespie, and other 
points in the central portion of the State; Collinsville, in 
Madison county; manv places in Saint Clair, Randolph, 
Jackson, M>trion, and Williamson counties in the south and 
southwest, tributary to the Saint Louis and Cairo markets, 
and Gallatin count.v and vicinit_y of the Ohio river. 

The Upper·, and generally unfruitful, Measures are found su
perimposed upon the Lower· in the central ancl southeastern 
portio us of the :State, and the thicker seams are consequently 
found here at a depth offrom 250 to 1, 000 feet. Elsewhere the 
Upper Measures disappear, and the moreprolificseamscome 
within about 100 feet of the surface. The mineral in these 
regions being more accessible, is much more generally 
worked, though the deposits have not the continuity and 
uniformity which characterize them at a greater depth. 

The exact area of the workable fields is unknown, as much 
of the State is covered by drift. In some places the coal 
has been eroded and the denuded area deeply silted; borings 
often show coal in unexpectt>d plac~;s all(l its absence in 
others where it was believed to exist. Actual mining in 49 
counties. 

Clay ....••........•••• Anna, Union county (see under fire-clay also); Golconda, 
Pope county, a superior porcelain clay. Brick clays are 
common throughout the dl'ift deposits. Excellent brick 
clay in Deer Park township, La Salle, etc. 

Fire clay .... , ....... . 

Flagging stone ....... . 

In Coal Measures, under coal seams. Under coall A, Madi-
son county; Wolf's Run coal mines, a thick bed; Winches
ter, Scott eounty, nuder Exeter coal seam, and 3 fe11t to 12 
feet thicki~ near Lowell, La Salle couut.v, nsed largely for 
pottt>ry; :tipley and La Grange, Brown county; near 
Rush v1lle, Schuyler county; Avon, Fulton county; .Rock 
Island county; ColcheRter, McDonough county, used for 
fire-brick, etc. Generally the clay under seam No. 1 ia 
most refractory. Heavy. beds near Kaolm, Union county. 

Alton. Madison county; Thebes, Alexander county (known 
as "Thflbes santl.-tone"); Joliet, Twelve-mile Grove. and 
Wallingford, in Will county; Columbia and Monroe in Mon
roe county, a blue limestone extensively quarriefl; Fair
field, Wayne county; in Wab~sb, White, and Hamilton 
counties, a sandstone in Coal Measute8. Calhoun, Pike, 
Scott, aml other counties also furnish fine flagging stone. 

Gaienite ...... _ Galena, lead sulphide. Upper Mis;,issippi learl district in northweRt part of State, 
in Jo Uaviess and S~.ephenson counties, an area of about 
700 square miles. Principal groups of "diggings" are: 

Halite . . . . . . . . . Common salt, brines .. 

Galena and vicinit_v, Vinegar hill, Council hill, Apple 
river, Elizabeth, and Warren. Ore occurs in vertical crev
ices ar•d in flat sheets iu G::~lena limestone. Rosiclare lead 
mines and Lead Hill rHineA, Hardin county; galena with 
fluorspar and at Rosiclare with blende, also, in Saint Louii! 
limestone-ar/l;entiferous. Pope county, several localities, 
accompanied by fluorite, but in small quantities. South
west part of Jaukson county, in very small pockets, in 
chert-y limestone. 

Near Equality, Gallatin county; salt made from brines. Salt 
formerly made in large quantity from brines, Brownsville, 
Jackson countv; Central City, Marion county; Salt and 
Middle Forks, Vermilion county; and on Saline river, near 
Harrisbmgh, Saline county. Salt w!'lls :~t Peoria used 
only for minerel water. Brines also in Purry, Madison, 
Calhoun, and other counties 
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I
' Hydraulic limestone, 

cement rock. 

Limestone .••••..... --

I 

Southwest corner of Saint Clair connty, from limestone at 
base of Saint Louis group; Piasa crPek, Madison county; 
C.tlboun county, lower part Saint Louis limestone; bluffs 
of Piasa cre•·k, Jersey county·, lower part of Saint Louis 
limestnne: Utica, La Salle county, ; beds in magnesian 
limestone LJelow the calciferous limestone. 

The limestone formations furnish stone at many localities. 
.Following are more prominent: Randolph county; Madi
son county; Nauvoo, Hancock county; Warl'law, Hancock 
county; Rosiclare limestonl.', Hardin county; Pbebes, Alex
ander county; near .J onesl>oroua;b and Anna, Union county 
(Samt Louis limestone); Bald Hock quarries, Jackson 
count.v; Grafton quarries, Jersey ·county, in the Niagara 
limestone; Jerseyville, Jersey county (Saint Louis lime
stone); near C rrollton, Greene county; La Salle, Homer, 
c.,vell creek, and Lowell, La Salle county, in Trenton beds; 
Athens, Cook county, known as •· Athfms marble;" .bemonte, 
also iu Cook couut.v, "Lemonte marble" (these are largely 
URed in Chicago); Qniucy, Adams county, large quarries in 
Burlingtonlimestoue; Batavia and Aurora, in Kane county, 
quarries in horir.on of Niagara limest.one; Saratoga, Grundy 
count,\', also in Trenton: Will county quarries largely 
worked in the Niagara limestone at Joliet, Lockport, and 
Wallingft~rd (stone known as "Joliet. marble"); Gladstone, 
Henderson I'Otmty; Cedar ereek, \Varren county; Dun
leith, Jo D:wiess county; Freeporr, i:;tephenson county; 
Savannah, Carroll county: Harlem and Cherr.v valley, in 
Wiunel>agu nouuty; Buffalo creek, 0:.(le county; Big 
Spriug~ and Franklin, Lee county; Calhoun co11nty, quar
ries in Galenn, .Niagara, and Ciucinnati limestone; Ster
lin;{, Whiteside cotmty. Many other points for local use. 

Natural gas ....••.••. Litchfield, near Urbana, Savoy, Mattoon, anu other places; 
usually in small quantity. 

Quartr..... •• •• . Sand, glass sand . .. • • . La Salle county, Saint Peter's sandstone is quarried for glass 
manufacture at La Salle, Peru, Streator, and Ottawa; Rock 
river. Ogle county and Lee county; Cap au Gres bluff, Cal
houn county; Ottawa and Millington, Kendall county; 
Kangle,v, anclnear Utica. 

Sandston'3 ...•....•••• T. 1 N., n. W., Saint Clair county; Drury creek, Jackson 
county; Greenbush and Berwick, Warren county; Anda
lusia, Rock Islanu county; along· Kickapoo river, Peoria 
couuty ; west of Springfield, Sangamon count.v; Xenia, 
Chty eounty; all in sandstones of Coal Measures or in con
glomerate sandstone,;. Many other localities for !united 
use. 

ILLINOIS-Not Mined. 

Asphaltum .... Bitumen ......... ----- Western limits of Chicago and elsewhere in Niagara lime-
stone, in small quantities. Cai'roll county, in J)lack shales 
of Cincinnati group. In geodes in Jersey couuty. 

Cerussite . . . . • . Carbonate of 1 e ad, Upper Mississippi lead region, with galena; rare. 
white lead pre. 

Chalcopyrite . . Copper pyrites . . . . . . . Rosiclare lead mines, Hardin county, with fluorspar an ga
lena. 

Copper, native. Copper ............... On drift in northern and central counties, more rare at south. 
Unimportant. 

Fluorite....... Fluorspar............. Rosiclare lead minPs, Hardin county, lar11:e quantities with 
galena; Leatl hill, same county; several places in eastern 
part of Pope county. 

Fire clay...... . . . . . . • . Large deposits un worked, in connection with nearly all the 
coal beds. 

Gold........... Gold--.-- . . . . . . . . . . . . Vermilion county and elsewhere in drift gravel. Doubtful 
importance. 

Galenite...... Galena, lead sulphide In small quantity at Lowell. 
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Hematite...... Hematite, red iron ore. Cooper's quarry, in .Jersey county, thin bed; Whitaker's 
creek, Greene county; Calhoun, Pike, Scott, and Madison 
counties, at base of Saint Louis limestone. 

Lignite ..•..... Wood coal, browncoal. Pulaski county; Alexander county, thin seams, Tertiary. 
Sometimes found in drift gravel in small quantitie~:~ and 
mistaken for Tertiary lignite. 

Limonite....... Brown hematite . • • . . . Several localities in Hardin county, formerly worked for sup
ply of local furnaces; Iron mountain , Union county (very 
thin); near Avon a11d Utica, in Fulton county, thin beds; 
Marsden lead mine, Galena, with lead ore in small quanti
ties. 

Marl. ............•..•. T.38, R. 12, Cook cou:uty. A freshwater shell deposit; of 
small importance. 

Niter.......... Niter, saltpeter....... In caves, .Jackson county, and on Cave creek. 

Peat.................. Cook county, several localities; west of Utica, LaSalle county; 
Carpenterville, Rutland, and Hampshire, in Kane county; 
McHenry and Lake counties; Florence, Stephenson county; 
Boone township. Boone county ; Monroe, Ogle county; Lee 
county; Cat-tail slough, in ·whiteside county, very large 
body; Gold township, Bureau county. In glacial drift 50 
to 9U feet below surface, of variable quality, most commonly 
onl v a soil rieh in humus. 

Petroleum ..... Petroleum ............ Near Chicago, in Cook county, in cavities in Niagara limestone, 
but not of economic importance. ln similar situation" and 
in Coal Measures in Macoupin county and at other places. 
In Devonian, in .Jerse.v county; Lowell, La Salle county, 
fl'Om Trenton limestone. 

Pyrite......... Pyrites, iron pyrites. In lead region of .J o Daviess and Step benson counties. lD. 
limited quantities in many counties, especially in Coal Meas
ures in layers of argillaceous slate. 

Selenite........ Gypsum __ ............ In Coal Measures in small quantities. 

Silver .......... Silver ........ _........ Traces in galena, upper Mississippi lead region; also in ga-
lena of Hardin count.v mines. 

Siderite........ Carbonate of iron, kid- Seller's landing, Hardin county; Sugar creek, T. 2, R. 1 E., 
ne:v ore, clay lime· Rchu,')lt>r county near Palestine, Crawford county; •r. 1 8., 
stone. R. JO E., Edwards county; several localities in Wayne 

county; these aiJfl other localities in Coal Measures, bed8 
thin, from 1 to 2 feet thick, generally poor. 

Smithsonite. ... Carbonate of zinc, 
"dry-bone." 

Sphalerite . . . . . ZincblPnde, " black 
jack." 

Associated vdth galena and blende in lead mines, ;r o Daviess 
county. 

.To Daviess aDtl Stephenson counties, wit.h galena in small 
quantities. On Little Vermilion river, Vermilion county; 
Rosiclare lead mines, Hardiucounty, with galena. Iu small 
quantiti~s in the Keolmk limestone in geodes in Madison, 
J erse.v, and several other counties. 

INDIANA-Mined. 

CoaL .... ... ... Coal, bituminous coal. The coal field of this State has an area of 7,000 square miles, 
occupymg Warren, ]'ouuta.in. Vermillion, .Parke, Vigo,Clay, 
Owen, Sullivan, Greene, Daviess, Pike, Spencer, Perry, Van
derlmrgh, Dubois, Crawford. allll Posey counties, in whic-h 
mauy mines are opened, and others where less work has 
been don~. The "block coal" field occupies about 600 
square miles. stretching in a belt from 3 to 10 miles wide, 
from WaTTo>n I'Oun t.y south to the Ohio river. It b mined ex
te~sively at Br·azil and Carbon City, Clay county; also in 
V1go, Parkt;, Owen, atHl Spence!" counties. The block coal is 
largely used without coking in iron furnaces. Twelve coal 
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Coal (cont'd)... Coal, bituminous coal. seams are recognir.ed in Indiana, and fi"Ve are generally ac
cessible, varying from 6 inch•·s toll feet in thickness. The 
aggregate thickness of the two block coal seams is 8 feet. 
Four are workable, varying from 1~ to 4 fet>t thick. Cok
ing coal is extensively mined in \Vanen, .Fountain, Ver
million, Parke, Vigo, Clay, Sullivan, Greene, Daviess, Du
hms, Pike, Perry, Spencer, Knox, Gibson, Vanderburgh, 
and Posey counties. The gent>ral thickne8s of the coking 
(•oal seams is 22 feet; six are workable, varying from 3 to 7 
feet, averaging over 4 feet. 

Clay (fire) . . . . . . . . . . . . South Otter creek, Clay county; Brazil and vicinit:-, also in 
Clay county; used extensively fot· firebrick and pottery; 
ReelsvillP, Putnam county; Parke county. and in many 
other localities as bottom bed to coal sealJls in Coal :Meas
ures arPa, in massin1 beds from 3 to 12 feet thick. Choice 
fire clay at HillsdalP, Vermillion county, and at Brazil, 
Clay county. Used for paint m Vigo county. 

Clay {pottery and 
terra cotta). 

Under the coal seams, at Covington, A ttira, and Loc1i, Foun
tum county; Clinton, Hillsdale, and Eugene, Vermillion 
county; Montezuma, Annapolitl, aiHl Bloomingdal ·, Parke 
county; near Terre Haute, Vigo county; all parts of Sulh
van and Cla.v !'ounties; near New Harmony, Pos<~~· county; 
near Boonville, Warrick county: Bunting.burgh, Dubois 
county, anrl Tell Cit.v, l'eny county. Fluvatile clays ex· 
tensively userl by thfl Indianapolis potteri<'s. Encaustic 
and tena cotta works at Brightwoorl, Vermillion county; 
nPar Montt>zuma and Annapolis, Parke county; near Craw
fordsville, :Montgonwry county; superior ware made from 
Clay count} Ut'positl:!, and in several of the northern tier of 
counties. 

Flagging stone........ Laurel, Franklin county, several quarries; \Vabash and vi
cinit_.,-, \Vabash county; near l>aoli, Orange county; other 
localitie~ for local use. The qua.nies at Saint Paul and 
Greensburgh. Decatur county, and Putnamville, Putnam 
county, supply large quantities of fine stone. 

Glass sand ........••. Pure white sand in large pockPts at New Providence, Clark 
county, and near Elizabeth, Harrison county. Extensively 
used. A high hill, known as the Hoosier sliut>, at Michi
gan Cit~·. fumishes a large and cheap supply for green and 
colored glass. . 

Grindstone ........ -- French Lick qnarri(•!l, Orange county. \Yiddy used and 
known as "Hiudostan ston(~ ., ; Dishman's quarry, north
Wf'St part of Oran~e couut.Y; Huron, Lawrence county. 
For heavy machinpry, fl·om southwest part of Harrison 
county. Also Chester sandstone, Redwood creek, Warren 
county, and Leav-enworth, Barnson county. 

Halite . . . • . . . . . Common sah • ..,rmes.. Coni creek, Fountain count_.,-; salt made on small scale from 
brines; Salt creek, Franklin county; nPar Hartford, Vigo 
county; Ort and Benham wells, Crawford county; Salt 
Lick, near Hartford, Dearborn county; Lodi, Fountain 
county, in borings in sub-Carboniferous rocks; artesian 
well, Terrt~ Haute and Maxville, Vigo county; Reelsville, 
Putnam vouut5 ; also bores in !'nl>-Carboniferous rocks. 
In most. •IPt>p borings for oil and gas brine is found from 100 
to 2,ii00 feet below surface. 

Kaolinite (In
dian i te in 
part). 

Hydraulic limestone, On Ohio river and Silver creek, iu Clark county. Bydrau-
ceruent rock. lie lime~;~tone i.s extensively qnarriec.l at Cementville, Clarks· 

burgh, and Sellt>rsburgh. 
Brown's landing, Cedar grove, and Drigg's farm, in Harrison 

county, a bituminous, shaly limestone; Somerset, Wabash 
county. 

Kaolin...... . ......... Beflfnr1l, Lawrence count_\- (a very pure clay, widely used); 
Martin and Perry countirs, Parthenw:Jre clay; vast beds 
on and m•ar surfal'e bet11 een Elizabeth and Rosewood, Bar
rison Cllunty; also a deposit nPar Hra1 sville, Owru county. 
At the>~•l last two places little pure white kaolin-ruostiy 
colored by iron anc.l manganese oxides. 
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Magnesian limestone (Upper Silurian and sub-Carboniferous) 
is quanied at many points in a belt extending from the Ohio 
across the State to the \Vabash, in Huntington, Wabash, 
Miami, Cass, Howard, Ddaware, Madi~on, Jasper, White 
Hamilton, Shelb.v. Decatur, Jenning:s, Jefferson, and Carroll 
counties. The oolitic limestone (Saint Louis g:roup) is 
largely quanied in Harr·iRon, Crawford, Washington, Law
rence, Monro!', and Owen counties. 

Principal localitieil of quanies are: Manckport and King:'s 
cave, Harrison count.y; Salem, Washington county; El· 
lettsville a11tl Stinesville and Bloomington, in Monroe 
county; SpeneN·, in Owen county: .Bedfoi'tl and vicinity, 
I.awrence county, a gray, oolitic stone and large quarries; 
Wabash, Wabash county; Logansport, Cass county; Ko
komo, Howard C<)llllty; Eaton, Delaware county; Ander· 
son, Madison county; Greencastle and Ocala, in Putnam 
county (Upper Saint Louis limestone); Longwood, Fayette 
count.Y; Laurel and vicinity, Franklin county; New Point 
and Saint Paul. Decatur county; Fort Ritner, Jackson 
conuty; North Vernon, Jennings count.v; Osgood, Ripley 
count.v; Salem, Washington countv; Knocksfells auJ. Ed
wardsville, 11'Joytl county; T. 4, R. 2 E., .Jackson county; Ben
nington, Switzerlan•l county; Saint Leon and Weisburg, 
Dearborn county; Vigo county. 

Lithographic stone ... Near Corydon, }Iarrison county. 

Molding sand ......••. Excellent quality and in quantity, minefl at Centreton, Mor
gan county. 

Natural gas ......... .. In a broad belt and in large quantities at high pressure in 
Trenton rock (Lower ~ilurian) in Marion, Miami, Henry, 
Haneocl;:, Hamilton, Tipton, Howard, Grant, Madison, Ran
dolph, Delaw;tre, Blackford, \Veils, De Kalb, Adams, Wa
bash, and Jay counties, at 930 t<> 1, 750 feet. In smaller 
quantities in Henry, Rush, Shelby, Decatur, Dearborn, Jef· 
ferson, Clark, and Fayette counties. Low pressure gas in 
southern part of Harrison county, and in smaller quantity in 
Parke, Vermillion, Vigo, St1llivan, Gibson, aud Perry coun
ties. Natural gas au important resource of the State. 

Ocher ................. Red and yellow ocbet· in southwest part of Owen (·onnty. 
Ocherous paints of many colors made at Dover Hill, Mar
tin county, and at Ferdinand, Dubois county. 

Peat ...............•.. Beds of great extent in Elkhart, Noble, Steuben, and other 
counties; not used as fuel. 

Petroleum..... Petroleum............ In deep bores at Royal Center, Cass county. Heavy lubricat
ing oil at Francisville, Pulaski county. Several wells at 
MontpPlier, Blackford county. In small quantity at Cicero, 
Peru, Winchester, Brightwood, Greenfield, and Warren. 

Quartz ..•••..•. Ganister ............. Knightsville, Clay county. 

Sandstone............. Chester sandstones (snb-Carboniferous) well developed in 
Warren countv, and thence in a bo:;lt traceable to Ohio river. 
Quarrier at Williamsport anil Attica, in Warren county; 
French Lick and Paoli, in Orange county; East Cannel
ton, Perry county; T. 7 and 6, R. 4 W ., Greene county; 
near Attica awl Portland, in Fountain county. Some of 
these quarries are actively worked, and furnish large 
amounts of stone. 

"Whetstone an•l oil· French Lick quarries, Orange county, above lepidodendron 
stone. and fire-ch-.._v beds, three separate la_yers, 110 feet jn all, over

l,ying 90 feet of grindstone grit; excellent quality and large 
quantity f,)r cutlery and fine tools, known as "Hindustan 
whetstones and oilstones." 

INDIAN A-Not Mine d. 

Copper, native.] Copper ............... 1 In drift, very sparingly and rare. 

Diamond . .• . . . Diamond . . . . . .. .. .. .. A few small ones have been found in drift, Martinsville, Mor
gan county. 
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Gold, native ... Gold .................. Xorthen~t corner of Brown count-:. in drift once worked. 
Al,;u founrl Ill Frnnklin, \Va!'l'en, anti southern part of Mor
gan and Pike counties, and throughout the drift area, with 
garnet and magnetic sand, but in minute quantities. 

Limonite . . . . . . Brown hematite . . . . . . Clay county, at ba~e of millstone grit, thin bed; Greene 
connt.v; Eu~ene, Vermillion co>Jnty; many places in Mar
ti:l county; Fayetteville, Lawrence county; thin beds at 
all tbe.,e. Small beds of bog iron ore in Kosciusko county. 

Limonite(::!) ... 

1

. Bog itou ore .......... T. 10, R. 6 W., Clay county; Norton's creek anc1 Helton's 
pra-irie, Vermillion county; several localities in Daviess 
county; Laporte and Saint Joseph counties; Ore prairie, 
Noble county; Jasper county. 

Natural gas . .......... Ma.ny new localities as yet not largely productive, in addi· 
tion to those in " mined " li:~t. 

Peat ............ .. .. . . Small beds in Kosciusko county. 

Pyrite .. • • . . . . . Pyrites ............... 
1 

Disseminated through some strata of Coal M'"asures. Along 
Silver creek (Gen(·see Shale), in Clark county. Elsewhere 
common in small quantity. In roof of coal beds K and N. 

Siderite........ Carb~nntfl of iron, clay Eaglesfield, PutiJam connty, formerly mined ; Parke county; 
ironstone. Coal creek and on \Vnbash river, in Fountain county; 

Brouillet's creek, Vermillion county; Browntown branch, 
same county, bP<ls 18 inche:~ to 1$ fe<>t thick; Henryville, 
Clark county; ViPnna and Finle.r towmhips, Scott county. 
very lean, but manganiferous ores; sixteen beds. each 10 
inches, down to 2~ incht~li, thick, separated by shaly strata 
2 to 3 feet thick; m Vi go county; some of these beds 

I I 
were fo. rmel"ly worked; about 3,000 acres in Jasper, Stark, 
White. and Casfl counties in layers of 1 to 3 feet thick; In
dian Creek town8hip, Monroe county. 

Marls ................. Rome C•t.>, Noble count.v; Lake James, Steuben county, and 
other localities in northern part of State. 

Niter . . .. . .. . .. Saltpeter, niter....... Caves in Harrison and Crawford conn ties. 

Petroleum . . . . . Petroleum, rock oiL.. Man.v occurrences, lJartly prospected, but not yet commer
cially important, in addition to those named in "mined" 
list. 

St>h. ale.rite ..... 

1 

Zincbl~n. de ............ In Coal M<'asnres sparingly, along Little Vermillion river, 
Vel'million couuty. 

Tnpolite .. . . . . Infusorml earth . .. . .. Ferdinand, in Dubois county, in cavities in limestone. 

INDIAN TERRITOR"¥- Mined. 

Coal .......... l Coal, bituminous coal. I Valnable mines at .1fcAllister, Atoka, and other points on 
Missouri Pacific railway. · 

INDIAN TERRITORY- Not Mined. 

(?) Copper ore............ Wichita mountain:!, southwestern part of Territory. 

Gold (?). .... ... Gold.................. Reported in Wichita mountains. 

Coal, var.lignite Lignite . . . . . • . . . . . . . . . In Cretaceous formation near Red river, southeastern part of 
Territory. 

Granite............... Ozark bills, in ea:~tern part. 

Halite . . . . . . . . . r.ommon salt . . . . . . . . . Salt licks in western part of Territory; have been some· 
times ut~lized in a slllall way. 
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Coal, var. bitu

minon,. 
Coal, bituminous coal. The Iowa coal field occupies about one-third of the State at 

southwest, and an area of7,0t10 square miles or more. The 
Low6r Coal Measures, or coal-producing territory, occupies 
a belt 175 mile:; long and 50 miles broad, which is traversed 
by the Des Moine11 river. Thickness, 200 feet. The prin
cipal mining localities are in Lee county ; Hillsborough and 
]'arruingtou, in Van Buncn county; mines in Heury county; 
Coalport and Fairtieid, in Jeffert~on county; Ottumwa, in 
\Vapello county; O:;kalou:;a, in Mahaska county; Pella and 
Otley, in Marion county; in Warren count.y; Gilbert sta
tion, Story county; Des Moines, Polk county; Newton and 
Colfax, Jasper county; Boones borough and Angus and 
Moingona, Boone connty ; W cbster City, Hamilton county; 
Fort !Jot.lge, \Vebster county; Eldora, Hardin county; 
What Cheer, Keokuk count.v; Muscat.ine and Davenport, 
in outl.ving patches, in Seott and Muscatine counties; an 
outl.ving patuh at Blairstown, Benton county. 

Fire clay ..•........... Danville, Des Moines QOunty; True Blood and Hyatt's mill, 
Henry county; Portland and Cedar creek, in Van Buren 
county; Red Oak, Montgomery county; Des Moines, Polk 
county; Jefferson and Wapello counties. 

Flagging stone . ... . . . Denmark, Lee county (limestone); Washington, Jackson 
county (limestone); Hopkint.on, Delaware county. 

Galenite....... Galena, sulphide of Lead district near Mississippi river, northeastern part of State, 
lead. area of about 700 square miles. Valley Tetedes Morts dig

gings, Dubuque county (abandoned); vicinity of Dubuque, 
from Catfish creek to Lhtle Maquoketa river, a belt 3 to 4 
miles wide, area 15 square miles, has been very productive 
in many diggings; Buena Vis1a diggings, Clayton county; 
Benebalt creek, Clayton county; Gutenber~r, on Missis
sippi and on Miners' creek; Mineral creek and near New 
Galena, Allamakee county. In Lower Magnesian limestone. 

Gypsum ....... Gypsum .............. Near Fort Dodge, on Des Moines river, Webster county, 
thick lledo:~ of great extent. 

Hydraulic limestone, 
wat .. r lime, cem~:-nt 
rock. 

Limestone ........... . 

l3uff beds at base of Trenton used for hydraulic limes; other 
magnesw,n liUlet~tone al:.~o ut~ed. 

Near Waukon, .AlL makee county; Dubuque, quarries in ga-
lena limestone; Maquoketa, Jackson county, extensive 
quarriHs in. the magneo:~ian limestone (Niagara); near Le 
G-rand and Quary ("Iowa marble"), Marshallcount,.v; Far
ley and Manchester (magnesian, Niagara); Des Moines 
county, quarries m limestone of Carboniferous age known 
as Burlington limestone; tile Keokuk limestone (Carbonif
el'Ous age) is also extensively quarried near asylulll, Mount 
Pleasant, Henry county; Lee county, on Mississippi (Keo
kuk limestone), Des Moin11s, Van Buren, Wapello counties; 
Iowa Cit.,y, Johnson eounr.y, quarries in limestone of Hamil
ton group; Mftson City, Cerro Gordo county; Pella, Marion 
county; Guttenberg, Cla.vton county; Trenton limestone 
is extensiv.-ly quarried; LeClaire, ~cott county (Niagara 
limestone); limestone for lime-burning at Maquoketa, Jack
son county; Dubuque, Le Claire county; Cedar Rapids, 
C.-deli' countv; Viola, Mt. Vtwnou, and numerous other 
places, as builtling stone at Anamosa, Stone City, LeGrand, 
Farley, etc. 

Marble ............... Cilequest crPPk, Van Buren county (known as Chequest 
marble, whiLe) ; Bonaparte (14ray) marble, near Bonaparte, 
Van Buren count.v; Charles City, Floyd county (fossil lila'·· 
ble, fine, used for mantels, table tops, etc.). 

Sphalerite- .... 

1 

Zincblende, "b 1 a ck I In lead district, Dubuque and Clayton counties, associated 
jack." with galena in tiat crevices and fissures in Galena lime

stone; near Fairfield, Marion county ; a large body in Alla
makee county. 

IOWA-Not Mined. 

Anglesite! ••••. ·j Sulphate of lead ...... , In small q uautities only, with galena. 

Barite ..•. -.... Barytes, heavy spar... Accompanies galena; frequently in galena lilll.estone. 
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Cerussite...... ·white lead ore, car- ~ Rare in lead region, associated with galena.. 
bonate of lead. 

Fire clay ............. Occurs in Coal Measures in southwest counties. 

Limonite .•...• Brown hematite ...... Jackson county, not in workable amount; Clinton count>, 
numerous localities in Niagara limestone, but not of er.onom
ical importance; on Skunk river, Henry county (a lean ore); 
near Waukon, Allamakee county (50 to 60 per cent.). 

Smithsonite . . . Carbonate of zinc, 
"d~·y bone." 

Common in lead region with blende in small quantity; on Lit
tle Maquoketa river, Dubuque county, in quar.tity. 

Calamine 

Cerussite 

Galenite 

KANSAS-Mined. 

Zinc silicate . . . . . . . . . . Short Creek lead mines, with galenite and blende, worked for 
zinc. 

Lead carbonate....... Short Creek diggings, with galenite and blende. 

Clay . . . . . . . . . . . . . . . . . . Fire clay in Coal Measures, Fort Scott, :Bourbon county, un
der the coal; Lawrence, Douglas county; thence to near 
Leavflnworth, Leav!lnworth county; Mill creek; in all the 
eastern counties as far west as Manhattan. 

Coal, var. bituminous. 

Galena, lead sulphide. 

Coal Measnres in c:>astern part of Statfl, 22,000 square miles. 
Twenty-two bed01 from few inches to 7 feet thick; lower 
beds thicker; southea,tem part of the State, south of the 
Kansas and east of the Shawnee, has workable beds in 
nearly every county ; agg-regate thickness of beds exceed
ing 1 foot thick is 25 fP!lt. This coal is of good quality, 
some of it very free from sulphur; it cakes and cokes 
well; beds crop out in Browu, Doniphan, Miami, Bourbon, 
Neosho, Woodson, Coffey, Osage, Shawnee, Jackson, 
Atchison, Leavenworth, Linn, Cherokee, Allen, Green
wood, Ft·anklin, Douglas, \Vabaunsee, and Nemaha coun
ties; Upper Carboniferous in northeast part of State is 
worked for local supply in Jefferson, Brown, Doniphan, 
Akhison, Jackson, Leavenworth, and Shawnt>e counties, 
and perhaps others, not in quantit.v for mm ket; three prin
cipal seams worked in Coal Measures area in southeastern 
part of State; one. Osage vein, Osage county, a good gas 
coal ana cokes well, bed 15 to 20 inches thick; Fort Scott 
coal in Bourbon and Linn counties, near Mi~souri line, 
irrc:>gular in extent, a good gafl coal, rarely ll feet thick. 
Cherokee coal enters from Indian Territory acrosf! :south
eastern part of La bette, Cherokee, and Crawford, or Routh
eaf<t cornf\1' of State, thence northwest into vicinity of Boone
ville; cokes well; good gas coal and more free from Im
purities than other beds; frorul5 to 54 inches thick. 

Potosi, Linn county, in shales of Coal Measures in fis~nres in 
sandstone; Pleasanton, unsuccessful attempt>i at mining 
several yearf! ago; Baxter Springs, same; Standley mines, 
many openi11g~. wod,ed nt a loss to get ore in quantity; 
Short Creek di_ggingf<, T. 34, R. 25E .. in chert conglomerate 
in cavities in clay, and as float ore with blende, worked for 
lead and zinc. 

Gypsum . . . . . . . Gypsum . • • .. • •• . . . • •. Quarried in places in Saline. Dickinson, Cowley, Sumner, and 
Marshall counties as a building materiaL 

Halite ... Common salt, brines, Extensive depoflits in central part of State; Osawatomie, Mi-
and rock salt ami county, several wells; near Hamlin, Brown county, 

springs; valley of Fall river, Greenwood county; Mound 
Ci.ty, Linn count_y, brine in wells; Marmiton, brine in wells; 
Emporia, Lyon county: valleys of Fall and of Verdigris 
rivers, salt springs; State salt springs and other salt 
marshes in a belt of country crol-lsiug Republican, Solomon, 
and Saline valley&, 80 by 35 miles; rock salt, south of great 
bend of A t·kansas river, in loeds 6 to :!8 inchef< deep; salt 
industries at Solomon City, Saline connty; Junction City. 
Davis eounty; rock salt at Anthony (75 feet tl;lick), Harper 
county; many borings at Hutchinson (250 feet thick) ancl 
Ellsworth (140 fef't t,hick) ; Lyons (250 feet thick); King
man (200 feet thick); of considerable economic importance 
and rerual'kably pure. 
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Hydraulic limPstone, 
1 water lime, cement 

rock 

Lignite . . .. .. .. Brown coal ... _. ...... . 

Limestone ........... . 

Remarks. 

Magnesian limestones at Fort Scott; Lawrence; Leaven
worth, to some extent hvdraulic (works at Fort Scott), man
ufactured at Lawrence also; Atchison county. 

Extensive beds in the Tertiary strata, Smoky Hill valley; 
beds of good brown poal over large part of western Kansas, 
range fr·om 3 to 7 feet thick; few beds in Dakota (Creta-

~:~!!;) i~r~~e:1i:~~~f1 ;gf:~f:s fr~~itK~rth0~ !~~~!~~~ 
across the State, 10 to 40 inches thick, friable, much ash 
and in placPs much pyrite of cheap value in some localities; 
found in W>t,;hington, Republic, Cloud, Mitchell, Lincoln, 
Ottawa, Saline, Ellsworth, McPherson, Rice, and Barton, 
and perhaps other adjoining counties. 

Near Lawrence, Douglas county; Manhattan, Atchison, Leav-
enworth, etc.; near Fort Scott, in Bourbon county, a fine 
black marble; dolomitic limestone, resembling marble, 
white, gray, and cream colored, abounds in Triassic forma
tion in valley of Blue, Republican, and N eoshorivers; J unc
tion City, extensively used, soft and easily dressed. 

Natural gas........... Paola, Miami county. 

Petroleum . . . . . Petroleum, coal oil, 
rock oil. 

Smithsonite ... Zinc carbonate, ''dry 
bone." 

Sphalerite . . . . . BlPnrle, •' blackjack," 
zinc sulphide. 

Mainly "rock oil" from bituminous shales and used locally 
for lubricating. 

Short creek (lead diggings), in small quantities with galena, 
blende, etc. 

Standley mines with galena, many openings unsuccessful; 
Short Creek diggings with galenite and cerussite, mines 
worke.l for lead and zinc, extensiOn of Jophin Creek zinc 
district. 

KANSAS-Not Mined. 

Gypsum. . . . . . . Plaster, gypsum ...••. Immense beds in central part of State; rleposits up to 
50 feet thick crop out along the Blue, the Republican, the 
Kansas, and the Turkey creeks, and divides between Gyp
sum and Holland and Turkey creeks and Cottonwood, 
Chase county; thick bed on Gypsum creek 16 feet thick; also 
on Solomon, Saline, and Smoky Hill t·ivers; near Cimarron 
river, southern part of State, massive beds. 

Limomte ...•.. Bog iron ore .......... Many localities in small quantities. 

Marble . . . . . . . . . . . . . . • A beautiful black marble with buff veins, in Scott county. 

Petroleum ..... Petroleum, rock oil ..•. 

Pyrit~. . . . . . . . . Pyrites, iron pyrite ... 

Numerous places in State; Wyandotte county anrl near border 
of Indian Territory; Baxter Springs, Cherokee county; in 
Brown. Atchison, Leavenworth, Miami, and Riley counti3s; 
no wells are prorluctive of oil in marketable quantitieR; gas 
wells at lola, Fort Scott, Kansas City, La Uygne, Mound 
Valley, and Rosedale. 

Short Creek diggings, lead mines, with galena and blende. 

Sandstone............ Mans· localities, near Fort Scott, quarries in a buff sandstone; 
bluff,; of South fork of Pottawatomie. 

Siderite . . . . . . . Spathic iron ore, kid
neyore. 

In Coal Measures on Marais des Cygnes; near Fort Scott; on 
the Neosho and many others, interstratified with beds of 
good coal. 

Sulphur ....... Sulphur .............. Wal>aunseecounty, associated with lignite. 

KENTUCKY--Mined. 

Calcite ..... ·--1 Limestone .......... ..J Oolitic extensively quarried at Bowling Green, Warren 

I 
county ; P•-inceton, Caldwell county; occurs in Meade, 
Hardin, Hart, Barren, Christian, and Crittenden counties. 
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Coal . • • • • • • • • • . Coal, bituminous coal 

Dolomite . . . . . . •' Marble" ......... ~-. 

Fire clay .•••.......... 

Halite . . . . . . . . . Salt, brines ...••..•.. 

Coal Measures occupy eastern part of State, a pa1 t of the 
Appal:whian coal field; bituminous variety along 'Big 
Sandy river, twelve distinct berls are known, !l,HOO sqnare 
miles; westem Kentucky coal fit>ld horders Ohio river and 
in van .... ,. nn1l GrePn river, area 4,000 square miles; twP!ve 
beds, irlPntifierl 2 to 6 feet thiclr; carry more sulphur than 
the coa.ls of the Appalachian field; many collieries near 
railroad line; cannel coal in Breckimidge county, south of 
Cloverport, on Ohio river; mines at Bennetsville; head 
brancht>s of Far fork, Hancock county; A clams fork, Ohio 
county; of workahle thickness in .John~ou, Letcher, Pike, 
Harla'n, GrePnnp, .Jackson, Owsley, Magoffin, Wolfe, Knox, 
Cla,v, Breathitt, Knott, Floyd, Bell, Leslie, Perry, and 
Morgan counties: coking coal from 6 to 9 feet thick in 
Pike, Letcher, and Harlan counties. 

Lower Silurian formation, excellent building material, found 
along Kentucky river in Clark, Fa~·ette, .Jessamine, Wood
f,n·d, and Franklin counties; n. buff and cream-colored dolo
mite, eonvenient to transportation; Niagara group in Nelson 
and Bullitt counties, of excellent quality and in vast quan
tities, quarried to some extent. 

In Coai Measures in Gref>nup, Carter, and other counties of 
ea.stern coal field, aml Edmom~on, Muhlenburgh, and other 
counties of western coal field; Boone fnrnace property, 
Carter county, bed 8 to 10 fert thick; St. Louis group; 
Louder's bank, near Kenton furnacr, Greenup county; 
Pea ridge, Schultz cre()i<, Greenup county; excellent fire- . 
clay (Tertia.ry) in Rtllard, Hickman, and Fulton counties; 
near Blandville, Rallanl coumy; McCracken,. Fulton, and 
Hickman countie:~. 

Brim• is obtained from wells in the eastern cnal fields, and sub-
Carboniferous limestones in western part of State; worked. 
in Meade county; weak brines in Washington, Nelson, 
Bo~ le, Lincoln, antl othet· central counties, from the Lower 
suh C>trbonif1.1rous and the Upper Hudson Riv ... r beds; a 
spring tlows from the dayey limestones in Mercer county. 

Hematite...... Fos&il ore............. Bath and Fleming counties . 

Hydraulic limestone .. 

Limonite ...... Brown hematite ..... . 

.Jefferson, Oldham, Meade, and Grayson counties; Ohio ri'l·er 
talls, Louisville; Chenowick creek, .Jefferson county; 
Mitchell's springs, Meade county; La Grange, Oldham 
county; Curry's fork of Floyd's creek, Oldham county; 
Bardstown, Nelson county; Grayson's springs, a magne
sian limestone; .Jeptha knobs, Shelby county; some layers 
generally in the base of the Trenton limestone, but have 
not been used for cement. 

Red River iron region, between Licking and Kentucky rivers, 
ores at base of Coal Measures; Hanging }{ock region, em
bracing whole or parts of Greenup, Bovd, Carter, Lawrence, 
and .Johnson counties, in uortheastern part of State. Iron 
made from the~e ores noted for its excellt>nce for castings. 
In abundance from Ohio l'iver southward to sout.hern part 
of Carter county; Bath county, Cumberland River iron 
region, em bracing whnle or parts of Trigg, Lyon, Livings
ton, Crittenden, and Caldwell counties, in western part of 
State; occurs in clay and chert above Saint Louis, or sub
f'ar·boniferous limestones, irtegular shape and uncertain 
extent, but aggregate of ore immense; most extensive 
deposits are between the Tennessee and Cum berland rivers, 
and of excellent quality, Nolin district, in Edmonson, But
ler, Muhlenburgh, and Grayson counties; ores occur near 
base of Coal Measures. Oriskany ore lately discover.od on 
north slope of .Pine mountain, Bell county. 

Lithographic stone . . . Glasgow junction, Barren county, and Estill county; locali
ties in Wayne, Pulaski, Warren, and Rockcastle counties. 

Marl. ................. Bullitt and Spencer oounty line. Lower Silnrian; in all coun-
ties of Lower Silurian; in Clinton and Niagara shales of 
Madison, Garrard, Lincoln. Washington. Marion, a.nd Nel
son counties; in the Chflstf.lr group of snb-Ca.rboniferous in 
many counties is a marly sha1e with from 4 to 6 per cent. 
of potash, 1 or 2 per cent. of phosphoric acid, and 15 per 
Cflnt. of lime. 

. 
~ , 
' 

'· 

! 
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Natural gas ........... High-pressure. gas at War:field, Martin counts·; low-pressure 
gas in Meade county; quite a numb11r of wells sunk and in 
operation; Bowling Green, Warren county. 

Petroleum ..... Petroleum ...•.•.••••. Crocus creek, Cumberland county; upper Cumberland in 
Hudson rocks; Barren County wells, Devonian; Wayne, 
heavy lubricatiug oil; Pulaski and Lawrence counties. 

Sandstone, freestone .. Cumberland sandstone in basin of Cumberland river, a green-
ish colored stone. Waverly period: Sandstones of this pe
riod have beeu extemlively quarried; worked along ti'E'> 
Ohio river and southeast of Mount Sterling, in Montgomery 
county; occurs along Licking, Kentuck:v, Salt, and Green 
rivers, also commonly known as ''Buena Vista stone; " used 
largely in Cincinnati, Louisville, and othfll' westN·n cities; 
Bullitt's lick and Belmont furnace, Bnllitt county; Trip
lett's creek, edge of l~owan county, building stone. 

Sandstone (2) "cement Mouth of Clark's river, McCracken county; Ballard's ford 
rock," ferruginous and others in Quaternary of McCracken, Ballard, Hick-
sandstone. man, Graves, Fulton, Calloway, and Marshall counties. 

Siderite........ Carbonate ore, clay Red River district, stratified ore in the sub-Carboniferou!< lime-
ironstone. stone; Hang-ing Rock region in parts of Greenup, Boyd, 

Cartt~r, and Lawrence counties, numerous local beds; No
lin river district in Edmomwn, Grayson, Hart, Butler, and 
Muhlen burgh counties, near base of Coal Measures, largely 
undeveloped; in Whitney county near Cumbt~rland falls. 

Siderite (2) .... Black band ore....... Lawrence and Muhlenburgh counties; .Jackson county, on top 
of lower coal; Green River valley. 

KENTUCKY-Not Mined. 

Apatite........ Phosphate of lime .... ;phosphatic limestone in upper layers of Trenton formation 
in unusual quantities; in Oriskany sandstone, Clark county. 

Barite . . . . . . . . . Barytes, heavy spar . . Near Paris, Bourbon county; near Lexington, Fayette 
county; Anderson, Mercer, Owen, Henry, Franklin, Nich
olas, .Jessamine, Woodford, Boyle, Crittenden, and Garrard 
counties. 

Epsomite...... Epsom salt .. . . .. . .. .. In limef>tone caves in Clintol!, shales of; Madison, Garrard, 
Lincoln, and Marion counties; in Hudson River group of 
Boyle county. 

Fluorite ...... - Fluorspar ............ Crittenden and Livin2:ston counties, large deposits associated 
with galena. -

Galenite...... Galena, lead sulphide Occurs sparingly at many localities in Saint Louis group of 
rocks; onl.v mining done hils been in western part of State; 
Columbia mines, Crittenden count:v; .Anderson, Fayette, 
Livingston, Owen, and Cumberland counties, associated 
in places with barito and fluorspar; occurs in Carter county 
in eastern part of State, and in Boyle, Mercer, Garrard, 
.Jefferson, Fayette, Woodford, Anderson, Franklin, Henry, 
and Owen counties, in center of the State. 

Lignite ........ Brown coal ........... Fort .Jefferson bluff and near Blawlville, Ballard county; 
Graves and Hickman counties. 

Niter ..... .. . .. Saltpeter .. .. .. .. .. . .. Mammoth cave, Edmonson county; in small quantities in 
hundreds of caves in southern and central part of State, in 
limestones of the Trenton and Saint Louis groups. 

Peridotite . .. . . Peridot . .. .. .. .. .. .. .. Two dikes in Elliott county ; peridotite carries pyrope, oli
vine, Hmenite, serpentine, dolomite, magnetite, may be dia
montiferous. 

Sphalerite ..... Blende, black jack .... Sulphur lick, Monroe county, with galena; Columbia mines. 
Crittenden county; in Lincoln. Garrard, Boyle, and 'Vash
ington counties, in the Upper Silurian; in Boyle, Garrard, 
Mercer, anrl ,Jessamine counties, iu the Trenton, associated 
with barytes and galena. 

Witherite ...... Carbonate of baryta .. Near Lexington, Fayette county, with barite. In Lincoln, 
Garrarrl, and Boyle countit>s in Upper Silurian; in Boyle 
county in sub-Carboniferous. 
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Gypsum . . . . . • . Gypsum .....•........ Rayburn's salt works, southern partofBienvilleparish, occurs 
in ronnded ma~se!l in g_ypseous clay ; Petite Anse, T. 13, R. 5 
E, Vermillion parish, Rpecimens only: boring for petroleum 
penetrated l-!8 feet of gypsum at Calcasieu parish, 13 miles 
from Lake Charlt>s; near Grand View; selenitic clays 85 feet 
thick at Grand View, on Wachita river, Caldwell parish. 

Halite......... Rock salt............. Petite Anse island, Saint Mary's parish, 4 miles west of Ver
million bay, Tertiary age, large deposit; worked actively 
during the war, and now producing. 

Calcite ....... 

MarL................. Montgomery, in Grant parish, " Zeuglodon marl" contains 
glauconite ; phosphatic and green-sand marl in bluff at 
Natchitoches, calcareous; Sicily islands. 

LOUISIANA-Not Mined. 

Marble ............... I Winn point, near Winnfield. 

Clay.................. White clay in Grand Gulf group of Tertiary; Catahoula par
ish; 10 miles southeast of Fort Jessup, in Natchitoches 
parish; Chalk hills, near Harrison burgh, in Catahoulapar· 
ish, good for pottery and brick. 

Halite ......... Brines .•...••..••..... Drake's salt works, artesian boring for brine, T.l2 N., R. 5 
\V., Winn parish; Price's T. 13 N., R. 5 "\V., same parish; 
Rayburn's salt works; also King's, in Bienville narish; old 
salt works in Natchitoches parish. · 

Hematite and Iron ore .............. Rapides, Grant, Natchitoches, Sabine, Red River, Winn, 
limonite. Bienville, and other parishes, 

Lignite . • . . . . . . Brown coal ....••..••. West Shreveport, Caddo parish; northwestern part of DeSoto 
county, southwest of Natchitoches; T.14, R. 3 E., in Cald
well parish; near Columhia, Caldwell parish; southeast 
corner Winn parish; eastern part of Bienville; near Homer, 
Claiborne parish (the above in Jackson group of Tertiary, 
others in northwestern part of State, west of Ouachita 
river); Coalkill creek, 6 miles east of Fort Jesup, Sabine 
parish. 

Petroleum..... Petroleum............ Thirteen miles from Lake Charles, Calcasieu parish. 

Sandstone . • • . . . . . • • . . Many localities in Grand Gulf group of Tertiary; in western 
central counties; in Sabine, Rapides, Grant, and Catahoula; 
also in eastern part of State bordering Alabama. 

Sulphur ....... Sulphur, brimstone Thirteen miles from Lake Charles, Calcasieu parish, 100 feet 
pure sulphur, then 148 feet of gypsum and sulphur at depth 
of 423 feet, in boring for petroleum. 

MAINE-Mined. 

Argentite ...... Sulphide of silver, sil-
ver glance. 

Bornite ........ Purple copper ore, 
"horseflesh ore." 

Chalcocite . . . • . Vitreous copper, "cop
per glance." 

Chalcopyrite . . Copper pyrites, yellow 
copper ore. 

Sullivan mines, Sullivan, Franklin, and Hancock, Hancock 
county, accompanying galena and ores of silver. Worked 
irregularly, and on a very limited scale. 

West Quoddy head, Lubec, Washin;rton county, with chalco
pyrite and pynhotite in veins; Blue Hill copper belt in 
Blue Hill, Hancock county, a belt of copper ores in quartz. 
ite and gneiss rocks, 4 miles long. Worked in several 
mines. Sparingly at all these places. 

Blue Hill copper ruine, Hancock county; occasionally with 
chalcopyrite and other ores .of copper. Sparingly. 

Campo Bello island, with pyrite iu a vein in trap rock ; Tap
ley and Manhattan mines, Brooksville, Hancock county, 
accompanying Rilver-lead ores; Blue Hill coppet· belt, on 
Blue Hill ba.v, Hancock county, in veins of granulated 
quartzite and gneiss; belt 4 miles long by half it mile 
wide; predominating ore accompanied by bornite, cuprite, 
and other ores of copper, several mines producing copper ; 
Cape Rosier mine. Hancock county. Man.v localities in the 
State, notably at tbe Blue Hill, Brooksville, and Cape Rosier 
mines, where it is worked quite extensively. Immense beds 
of low grade ores occur in Whiting, Washington county. 
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Feldspar ............ :. Extensively mined at Topsham, Sagadahoc county; Canton, 
Oxford county; and Brownville, Piscataquis county. 

Flagging stone ........ Phipps burgh, Sagadahoccounty, mica schist; Acton and Leb-
anon, York county; vVinthrop, Kennebec connty; mica 
schists at these and other localities are available; also 
sandstones in northern part of State. 

Gold ........... Gold ................. . Gold alloyed with platinum has been mined from placers in 

G~i~!~e, gneiss, sy~-

Franklin county, near the Rangely lakes. Found in situ 
in Avon, Franklin county, now being explored. Although 
widely disseminated, is not supposed to be in paying quan
tities anywhere unless in the Rangely region of :Franklin 
county. Gold occurs in Sullivan, Hancock county, with 
metallic bismuth ; has been mined anu milled on a small 
scale. 

Kennebunk, York county, several quarries, a dark-colored 
granite; Hallowell, Kennebec county, a gray gneiss q uar
riecl on west of Kennebec river, extensively quarried and 
widely known; Brunswick, Cumberland county; Phipps
burgh,Sa~adahoc county; W"iscasset,Lincoln county; Edge. 
com be, Lincoln county, a dark-colored granite; Seal harbor, 
Lincoln county, sevt-ral quarries; Mount Waldo, Penob
scot bay, porphyritic granite; Mosquito and Treat mount
ains on Penobscot bay; Blne Hill, Hancock county, several 
companies; Brooksville, Hancock count,y; Sullivan, Han
cock count.), immense quarries; islands in Knox and Lin
coln counties; immense extent on shore of Hancock and 
Washington counties; also in Katahdin range, unworked; 
hundreds of quarries and localitie>~ along coast. Excellent 
black granite in Millbridge and Gouldsborough, Hancock 
county. Red granite equal to the Scotch is quarried near 
Calais, Washington county; and at Red Reach. 

Graphite .. • • • . Plumbago, black le~d. Georgetown, Sagadahoc county. 

Hematite...... Red iron ore.......... Katahdin mines, Piscataquis county. 

Limestone and marble. Limestones of Rockland, Thomaston, Hope, and Camden; 
very many quarries worked for lime at Rockland and 
Thomaston; on St. George's river, Wal'!·en, and Union, 
several quarries; Aroostook county, T. 7, R. 6; Helderberg 
rocks running from Matagamon river northeast in Aroos
took county. 

Limonite . .•• •. Brown hematite, bog Katahdin mines, Piscataquis county. 
iron ore. 

Muscovite..... Mica............ . •. . . • Edgecombe, Lincoln county; Topsham and Brunswick, Saga
dahoc county, worked irregularly; Thomas Reynolds mine, 
Canton, Oxford county. 

Ocher ................. Lisbon, Androscoggin county. 

Pyrargyrite . •. Ruby silver........... Sullivan, Franklin, and Hancock, Hancock county, with 
galena, native silver, silver glance, pyrite, chalcopyrite, etc. 
Sparingly. 

Quartz......... Quartz rock and glass Mined extensively in connection with feldspar in Sagadahoc 
sand. county; Paris, Woodstock, Hebron, Canton, Green wood, and 

Albany, Oxford county; Auburn, Androscoggin county. 

Sandstone ............ Devonion sandstone, in Washington county, especially in 
Perry and Machiasport; small quarries; not worked steadily. 

Silver, native .. Silver ......•.....•.... Sullivan mining district, Hancock county, associated with 
galena and silver· sulphides; Byards point, Sedgwick, Han
cock county, Edgemoggin silver mine. Sparingly. 

Sphalerite ...•. 

Slate (roofing) ........ For roofing; BI'Ownville and Monson, Piscataquis county; 
Caratunk, Somerset county; thence in a belt to the Penob
scot river; .Foxcroft, Sebec, Rarnard, and Williamsburg 
towns; T. 13, l~ .. 3. Aroostook county and doubtless many 
other localities in this county; abo¥e Bingham and Concord 

I 

on Kennebec river. 

Zincblende ........... Leatl .mines, Lubec, Washington county; Gouldsborongh,Sulli 
van, and Hancock, Hancock county, accompan'l'ing galena; 
mines wor}fed for silver lead. In workable quantities a~ 

9194 MIN--47 
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Sphalerite (con- Zincblende .......... . 

tinned). 
Deer Isle aml Cape Rosier, Hancock county, with galena ; 
and probl!'b~y at Denbo point, Lubec, Washington county; 
Acton mmmg belt, Acton and Lebanon, York count_y; 
sparingly with argentiferous galena and silver lead ores in 
veins in granite-openings for ~alena and silver; Sedgwick, 
Hancock county; Chesterfield, Washington county, with 
blende very rich in silver. 

Spodumene.... Spodumene.. •• . . . . • • . BTOwn's ferry, Peru, Oxford county. 

Stephanite ..... Silver glance, brittle Sullivan mining district, Hancock county, accompanying 
silver ore. galena and ores of silver. Sparingly. 

Talc ..••..••• _. Steatite, soapstone . . . Ovis island, bed 14 feet wide; Vassal borough, Kennebec 
county; Harpswell; Jaquish. Deer Isle, mined and ground 
for paper filling. 

Tetrabedrite ... Gray copper ore .•..•. Blue Rill copper mines, Blue Rill, Hancock county, occasion-
ally with ores of cop~er; Hampden, Harrington, and other 
mines; Hampden and Carmel, Penobscot county, opened 
for silver; occurs with galena and greenstone in a slate belt; 
Steuben, Washington county; ore rich in silver but in small 
quantity. 

Trlpolite.. ..... Diatomaceous earth, 
"fossil meal." 

Occurs abundantly in Hancock county in all the pond bottoms 
near the coast. It is mined to some extent. Occurs in the 
Blue Hill ponds in a very white, fine variety, and in beds 
from 4 to 6 feet thick. 

Wad .....••.... Bog manganese ....••. Mined on a small scale at Blue Rill, Hancock county; and 
Sumner, Oxford county. 

MAINE-Not Mined. 

Arsenopyrite . . Mispickel. ..••••..• ~ •• Blue Rill, Hancock county, at copper mines; Owl's Read, 
Thomaston, Knox county; Bond's mount, Newfield, York 
county; Titcomb's hill, Farmington, Franklin county; 
Corinna, Greenwood, vein in granite; Rumford, Oxford 
county, in granite; Clinton and Skowhegan, in bog iron 
ores; Lebanon and Acton, York county, accompanyiug sil
ver lead ores. Large deposit at Byard's Point, Hancock 
county. 

Barite . • . . . . • • . Barytes, heavy spar... Deer Isle silver mine, Hancock county, in gangue of lead sil
ver vein. Sparingly. 

Cassiterite..... Tin stone.............. Extremely doubtful whether in paying quantity. Sparingly 
at Paris and Rumford, Oxford county, in granite; Hebron, 
Black mountain, Rumford, Oxford county; Tubb's Cage, 
Norway, Oxford connly; Winslow, Kennebec co:mty, in 
thin veins in slate. 

Cerargyrite.... Silver chloride, horn Sparingly at Sullivan, Hancock county, with argentiferous 
silver. galena, pyrargyrite, etc. 

Feldspar........... . . . Edgecomb, Lincoln, county; common in granitic region of 
State. 

Galenite . •••••• Galena .•••••.••..•••.• Milton, Oxford count.v; Lubec, Trescott, and Whiting, Wash
ington county (argentiferous, with blende and chalcopv
rite in veins in slate). Sullivan, Gouldsborou~h, Hancock, 
and Franklin townships, Hancock county (argentiferous, 
with argentite and stephanite). Galena occurs in very 
many localities in Maine, and is often argentiferous, said 
to average 60 ounces silver. Promising localities reported 
are .A.cton, York county; Lubec, "\Vashington county; Deer 
Isle, Hancock county; and it is said that systematic min
ing might pay in these districts. 

Graphite ••.•.. Plumbago, bla(:k lead. Belfast, Waldo county, disseminated through clay slate; 
vVoodstock, spal'ingl.v in granite and mica slate; Rumford, 
Oxford county; Gardiner, on the Kennebec river, Kenne
bec county; Phipps burgh, Sagadahoc county. 

Jlell).atite . • . . • • Red iron ore. red hem-
atite. · 

T. 13, R. 4, Aroostook county, Waite pl~n.ta,tion ,; Currier'.s, 
Aroostook coun~y. · · 
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Limonite ..... . Brown hematite .••••• Waite plantation, Houlton, Linneus, Aroostook county; 
Trescott, Washington county. 

Limonite (2) ... Bog in>n ore ........•. New I.imerick, Aroostook county; Newfield; Dover, several 
deposits of large size; Pemaquid lei:lge; Rumford; Skow
hegan, several large deposits. 

Lollingite .••••. Arsenical iron .....•.. Paris, Oxfordcounty. 

Magnetite . . . . . Magnetic iron ore .••. Marshall's island, Hancock county; in bed 3 feet wide; 
Mount Desert island, Black's island, Hancock county; 
Buckfield,Oxford county; Linneus, Aroostook county, im
pregnating slaty rock; Union, Knox county; Raymond, 
Cumberland county, in thin sheets or strata in epidotic 
gneiss. 

Marl (calcareous) ..••. Northern part of State. Unexplored. 

Molybdenite .. . Sulphide of molybde- Blue Hill coppl:lr mines, Blue Hill, Hancock county, occa-
num. sionally with copper ores. Largely at Machias and Whit

ing, Washington county. 

Ocher ...... .•.••• 'occurs largely in Bridgeton, Sarmonite, and Naples, Cumber-
land county. 

Pyrite ......... Pyrites, iron pyrites . . Occurs in very many localities, but nowhere in mass of suffi-
cient purity to be burned for acid making. The largest 
known deposits are at Blue Hill, Hancock county. 

Pyrolusite . ... . Manganese oxide.... . Osgood's farm, Blue Hill bay, Hancock county; Dodge's 
mount, Thomaston, Knox county. 

Quartz......... Glass sand............ Liberty, Waldo county, pure, granular quartz; Camden, 
Knox county, abundant at these localities. 

Sphalerite . . . . . Zincblende . . . . • • . . • . . Milton, Oxford county. 

Wad .....•..•.. Bog manganese ore ... Dodge's mount, Thomaston, Knox county; Dover, Piscata
quis county; MountAgamenticus, Yorkcounty; Hodgdon, 
Aroostook county. 

MARYLAND - Mined. 

Bornite ..•... ... Purple copper ore .... Mineral Hill mine, 7 miles southwest of Finks burgh, Carroll 
county. 

Chalcocite ..... Vitreous copper, sui- Mineral Hill mine, Carroll county. 
phide of copper. 

Chalcopyrite . . Copper pyrites . . . . . . . Mineral Hill mine, Carroll ceunty. Bare Hill mine (in horn
blendic gneiss). 

Chromite ...... Chrome iron ore ....•. Soldiers' Delight, Baltimore county. 

Clay (brick clay) . . . . . Neighborhood of Baltimore. 

Clay (2), kaolin clay, 
porcelain clay. 

Clay (3), pottery clays, 
stoneware clays. 

Coal .•••••..... Coal .•••••....••...... 

Near head of Big Elk creek, Cecil county, in granite; near 
Annapolis, Anne Arundel county; near Abingdon, Har
ford county, a large body ; elsewhere in region of feldspathic 
rocks in Montgomery, Howard, Carroll, Baltimore, Har
ford, and Cecil counties. 

On _banks of Bohemia, Cape, John, and Sassafras creeks, Ce
ml county. 

Semi-bituminous coal, Cumberland coal, Frostburg, West· 
ernport, Lonaconing, Alleghany county; Potomac basin, 
between Savage and Davis ·mountains ( Frostburgh is in it) 
32 beds of coal, each from 14 feet to a few inches thick (50 
by 5 miles) ; Meadow mountain basin, betwflen Meadow 
mountain and Negro mountain, 50 squar·e miles; mined for 
local use; Youghiogheny basin, partly in West Virginia· 
Briery mount<tin on west (5 to 8 miles wide in the State)', 
area 100 square miles; Meadow mountain and .Youghio
gheny coal basins are in Garrett county. 
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Fire clay . . . . . . . . . . . . . Mount Savage, near .Frost burgh, Alleghany county, noted for 
excellence and widely used; northeast, in Cecil county; . 
not now worked. 

Flagging stone------ - Emmitsburg, Frederick county,NewRedSandstone; Catoe· 
tin mountain, Frederick county; High Knob, near Fred
erick, Frederick county, tiling of variegated slates. 

Gold ..... ------ Gold .......•.••..•.... Gold quartz worked on a small scale on William N. Collins' 
farm, Potomac district, near Great Falls. 

Gneiss, granite ..••••• Granite quarried at Woodstock, Granite, andGuilford,How
ard county; gmnite and porphyritic granite at Ellicott 
City, Howard county. Gneiss quarried on Jones' Falls turn
pike near Baltimore and near Port Deposit (Cecil county). 

Hematite .••••• Specular iron ore ..... Sykesville, on Patapscoriver, Howard county; Wills mount
ain, Alleghany county, fossil ore; between Monocacy creek 
anC. Parr's bridge, Frederick county, richest ore uf kind in 
State; Catoctin mountain, Frederick county, in small quan
tities; near Mount Airy, Carroll county, mines opened ; 
Sideling hill, Wash!ngtoL. county; Town hill. . 

Hydraulic limestone, Cumberland, Alleghany county; near Hancock, Washington 
cement rock, water county. 
lime. 

Kaolin......... . .•. ...• •• .••... .. .••• •. (8ee Clay.) 

Limestone . . • . . . • . . • • . Burned for lime at Texas, etc. Abundant through northern 
part of Baltimore county. 

Limonite . • . • . . Brown hematite •••••• 

Malachite . • • . . Green copper ore, car
bonate of copper. 

Marble ••••••..••..... 

Marls, 
marls. 

greensand 

Northeast village in Cecil county; Flint hill, near Elkton, 
Cecil county; head of Sassafras, Cecil couut_y; Snowden's 
bank, Prince George's county; head of Deep run, 7 miles 
t'rom Baltimore; Curtis <..:reek; near Joppa, near Abing
don and Bush river, Harford county ; near Hereford in 
Baltimore county; also near Towsontown, Baltimore 
county; Owingsville, Anne Arundel county; Parr's Spring 
ridge, Carroll ·county; several extensive deposits, open
ings near Westminister; west base of Catoctin mountain, 
Frederick county, workedforCatoctinfurnace, "pipe ore" 
on Potomac 2 miles above Harper's ferry, Washington 
county; also near North mountain &nd Potomac, Washing
ton county; Sideling hill , beyond Canoloway, Washington 
county; Snow hill, Worcet>ter county, large deposit of bog 
ore; many localities in eastern shore, greater parts of Somer
set and Worcester counties, and part of Caroline. 

Bare Hills mine, Baltimore county; Mineral hill, Carroll 
county. In smallquantityinhornblende gneiss with other 
copper ores. • 

Valley of Monocacy river, west side Frederick county; New 
Market, Liberty, and Sam's creek, all in Frederick countv; 
Texas and Cockeysville, Baltimore county, a wh1te marble; 
Parr's ridge, Carroll county; Frederick county, white or 
light bluish, worked ext,ensively; Motmt Saint Mary's, 
Frederick county, a verd antique marble. 

Head of Sassafras river, Kent county, elsewhere in northern 
and middle parts of county; heads of creeks in Cecil count.v; 
Sassafras neck, Bohemian manor, and Pond neck, all in 
Cecil county; head of South river, Prince George's county. 

Marls (2), shell marls . At many localities on eastern shore; localities on Choptank 
river, Talbot county; also on western shore along Chesa
peake bay, and on Potomac river, in counties of Prince 
George's, Charles, Saint Mary's, and Calvert. ' 

Quartz .••...••. Vein quartz (white), Harford county, especially near Castleton, where a large vein 
flint. is worked; material ahipped to Trenton, N.J., potteries; 

Baltimore county, near Pikesville. 

Sandstone, freestone .. Near mouth of Seneca creek, Montgomery com1ty, exten
sively quarried, "Seneca sandstone;" southwest slope of 
Sugar Loaf mountain, Frederick. county. 

Serpentine .••.. Serpentine .•••••.••••. Northern part of Cecil county; Coopstown and Broad creek, 
Harford county. A variety ofWilliamsite serpentine abun
dant near Rock springs, Cecil county; Deer creek, Harford 
county. 
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Siderite.. ...... Spathic iron ore .. . . . . Abundant at Fort McHenry, near Baltimore, and smelted at 
Canton furnaces. 

Slate (roofing) . . . . . . • . Bush creek, Frederick county; Unionville, Frederick county, 
most extensive quarries in Slate ridge from Peach Bottom 
ferry, on Susquehanna, southwest, in Harford county, 
known as "Peach Bottom slates;" Gainsville, Linganore, 
and Hyattstown, all in Frederick county. 

Smithsonite.... Carbonate of zinc .... 

Sphalodto . ··· ·i Zinoblond~ . .•••••.• : . 

Zinc mine near New Windsor, Carroll county, with blende 
and calamine. 

Near New Windsor :zinc mines) ,Carroll county, with calamine 
and smithsonite. In dolomite with galena at Catoctin fur· 
nace, Frederick county, Maryland. 

MARYLAND-Not Mined. 

Alipite . . ...... . Nickel silicate ....... . Blue Mountain house, near Pen Mar, Washington county. 

Asbestus . .. . . . Asbestus . . . . . . • . .. . . . Northern part of Cecil county, with talc in serpentine; old 
quarry north of Alberton mills, Baltimore county. 

Bornite . . • • . . . . Purple copper ore.... . Finks burgh, Carroll county; Dolly hide mine, Linganor~ 
copper region, Frederick county ; Roop farm, near New 
Windsor, Carroll county. 

Calamine . ..... Silicate of zinc ........ Zinc mine near New Windsor, Carroll county, with blende 
and smithsonite. 

Carrollite ...... Cobalt ore .••.••...•.. Patapsco mine, nearFinksburgh; Mineral hill, 7 miles south
west of Finks burgh; Springfield mine, Sykesville, locali
ties in Carroll county. Occurs in small quantities with 
chalcopyrite and chalcocite. 

Chalcopyrite... Copper pyrites........ Dolly hide mine, Frederick county; Roop farm, Windsor 
county. 

Chromite . . . . • • Chrome iron ore . . . . . . Calvert, Cecil county; Rising Sun, near Pennsylvania line, 
Cecil county; near head waters of Seneca creek, Mon tgom · 
ery county, in beds in serpentine; Bare hills, Baltimore 
county, irregular masses in serpentine; Coopstown, Har
ford county ; Gunpowder River forks, Harford county. In 
a belt from near New Lisbon, in Carroll county, through 
Montgomery, nearly to Potomac. 

Chrysocolla . . . . Silicate of copper . . . . . Sparingly in red sandstone between Middle burgh and Blg Pipe 
creek, Carroll county. 

Copper (native) Copper . . . . . . . . . . . • . . Catoctin mountains. Frederick county, specimens only. 

Corundum ..... Emery...... . ......... Twenty-one miles north of Baltimore, Baltimore county. 

Galenite ....... Galena . ............... Unionville, Frederick countv, vein in limestone; Jones' falls, 
near Baltimore; Dollyhi<le copper mine (argentiferous), 
Frederick county, in small quantities. With zinc blende 
in dolomite, Catoctin furnace. 

Gold. . .. .. .. . . . Gold.................. Montgomery county; Mineral hill, Carroll county, in small 
quantities; Catonsville, in Baltimore county, in quartz. 

Graphite ....... Plumbago, black lead. Gunpowder creek, Baltimore county. 

Gypsum .. . .. .. Gypsum .............. Saint Mary's county, sparingly disseminated through Ter· 
tiary clays. 

Lignite . .. .. .. . Brown coal .......... . 

Linmeite . ...... 

1

1 Siegenite, cobalt py
rites. 

In clays sparingl_y in Kent and Cecil counties ; Chesapeake 
City, with'pyrite in clay; Pines rl:'gi.on, Montgomery county; 
on western shore, Prince George's county. 

Mineral Hill coppermi.nes, Finks burgh, Carroll county, with 
chalcopyrite, carrolite, bornite, and pyrit,~ in chlorite slate 
in small quantities; Mineral hill, seven miles southwest of 
Finks burgh, Carroll county, in small quantity with chalco· 
pyrite, blende, and carrollite in chlorite slate. 
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Magnetite ..••. Magnetic iron ore ...•. Deer creek, Harford county; titaniferous, not used ; Bare 
Hills copper mine, Scott's mills, and Gunpowder Creek 
forks, all in Baltimore county; Springfield mine, Carroll 
county, ores occur in mica slates and associated with chlo
rite slate, worked as copper mine for a time ; near Mount 
Airy, Carroll county. 

Malachite...... Green carbonate of Roop farm, near New Windsor, Carroll county; Finksbnrgh 
mine, and sparingly between Middleburgh and .Big Pike 
creek, Carroll county; Liberty mine, Frederick, Frederick 
county (with chalcocite); and elsewhere in Linganore cop. 
per region. 

copper. 

Manganese ore . • • • • • • Near Brookeville, Montgomery county, abandoned. 

Marble, Potomac mar- Formerly quarried at several localities. 
ble, breccia. 

Molybdenite ... Sulphide of molybde-~ Baltimore county. 
num. 

Ocher .••••••.•••.•.... In clay deposits. 

Pyrite . . . . . . . . . Pyrites . . . . • . • . . • . . . . . Cape Sable, Anne .Arundel county, occurs in clay, has been 
worked extensively; Round bay, Anne Arundel county; 
Oxen creek, Prince George's county. 

Pyrolusite..... Black oxide of manga· Brookeville, Montgomery county; abandoned mine ; Fred-
nese. erick county, near Point of Rocks. 

Siderite........ Clay ironstone ..•..... Many localities on western shore of Chesapeake bay, near 
head of same, in nodular masses in clays, following shore 
in a belt crossing State from Washin~ton to Elkton. Low 
in sulphur and phosphorus; Polish mountain, near Poto
mac, Alleghany county; near Lonaconing, George's Creek 
coal basin, Alleghany county. 

s iderite (2) .••. Black band ore ..••... Koontz run and Mill run, .Alleghany county, in George's 
Creek coal basin. 

s ilver ..•..•.... Silver ...••..••.•.•.... Catoctin furnace, Frederick county, in zincblende and ga. 
lena. 

T ale . . . . . . . . . . . French chalk......... Rock springs, Cecil county, in serpentine; six: miles from 

T 

T 

Rockville, on Darnestown road, Montgomery county. 

ale (2).. .. .. . . Soapstone .•.....••... Patterson's, on west branch of Northeast river, Cecil county; 
New Leeds on Little Elk, Cecil county; near Rockville, 
Smell's bridge, and Clopper's mills, all in Montgomery 
county; Elk ridge, A.nne Arundel county. 

ripolite ...•.• Tripoli, infusorial Near Nottingham, on Patuxent river, thence to Lower Marl-
earth. borough and throughout greatet· portion of Calvert and 

Anne .Arundel countit»s. A large deposit, 5 to 30 feet thick. 

z aratite ..••••• Emerald nickel. .•.•.. Chrome ore mines. northern part of Cecil county, in small 
quantities. 

MASS A C HU S E TTS-Mine d. 

Clay (brick) ..•....... Many localities. 

,halcopyrite . . Copper pyrites . . . . . . . Davis mines, Davis, Franklin county, in pyrite vein, shipped c 
as copper ore. 

c orundum..... Emery................ Chester, Hampden county, with magnetite in a large vein. 

Flagging stone . . . . • . . Montague, red micaceous sand:~ tone. 

I 

1 
I 

'I 

I 
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M A S SAC H U S E T T S-Mine d -Continued. 

Common name. Remarks. 

Granite, gneiss, sye- Quincy granite quarries, extensive and afford widely known 
nite. stone; Gloucester quarries, north side of Cape Ann; Dan

vers, lighter colored; Fall river, in Troy, lighter colored 
than Quincy granite; Dedham, fine-grained and white; 
Westford, a pure granite; Fitchburgh and other localities in 
eastern part of State; in western part of State, in Hamp
shire and Hampden counties; gneiss occurs in western 
part of Worcester and eastern parts of Hampden, Hamp
shire, and Franklin counties; e. g., Milbury stone usoo at 
Worcester; Monson noted for large monoliths. 

Hematite . • . • • . Specular ore, micace- Montague, several beds. 
ons ore. 

Jade.. . . . . . • • . . . . . . • • . Framingham. 

Jasper.. . • • • • • . • • • • • • . Framingham. 

Limonite . . . . . . Brown hematite . .• • • . Extensive deposits in Berkshire county; Leet ore beds and 
Goodrich ore bed, West Stockbridge, Berkshire county; 
Cheever ore bed; Cone mine; Bank mine; Cook mine; 
Branch mine ; Bacon ore hed, near Richmond, Berkshire 
county; Sherman ore bed, Lanes borough; Mason and Bliss 
ore bed, Cheshire, Berkshire county; ores occur with ochery 
clays in large bodies between walls of mica schists. 

Marble . . • • • •• • • • . . . . . Lee, Berkshire county, noted quarries whence stone for Cap
itol, Washington City, and for Philadelphia public buildings 
was taken. 

Peat ..••••••••••.•••.• Numerous deposits in swamps and bogs, principally in eastern 
and central par.ts of State. Used for priming in lime-burn
ing. 

Pyrite ...•..... Iron pyrites ..••••.... Davis mines, Davis P. 0., near Charlemont, Franklin county, 
cupriferous; veins 12 to 50 feet wide. Used in sulphuric 
acid manufacture. 

Quartz......... Sand.................. Cheshire, Berkshire county; sandrock mined and wiclely used 
in glass manufacture; Squam, Gloucester county ; Coffin 
tract and Keyes tract, Davis P. 0., Franklin county. 

Quartz (2) . . . . . Amethyst . • • • . • . . . • • . Framingham. 

Quartz (3) . . . . . Smoky quartz . . . . . . • . Framingham. 

Sandstone . . • • . . . . . . . . Connecticut valley, Wilbraham, Longmeadow, blood-red color 
and uniform grain; West Springfield, Westfield, Deerfield, 
coarser grained; Granby, gray and coarse grained. 

Slate ••••••.....•...••. Quarries for local use at Lancaster, Worcester county; ::md 
at Somerville and Cambridge, Middlesex county. 

Topaz . . . . . . . . . . . . . . . . Framingham. 

Tripolite ...•••• Tripoli, infusorial Framingham; Stoneham. Small deposits in eastem part of 
earth. State. Worked for polishing material, safe linings, and 

boiler coverings. 

MASSACHUSETTS-Not Mined. 

Agate . . . . . . . . . Agate . . . • • • . . . • . . . . . . Amherst and Conway. 

Am bet· .............. . Gay's Head, in fragments in clay. 

Anglesite...... Sulphate of lt~ad . . . . . . Southampton lead mine, with galena and cerussite. 

-Apatite ........ Phosphate oflime .... Norwich, crystals in gray quartz; Bolton, abundant; spar-
ingly elsewhere. 

Arsenopyrite .. Mispickel ............ Worcester, with galena in mica slate; Oxford, Worcester 
cownty; Sterling; northern vein, Newburyport lead mines, 
Essex county, w1th galena and quartz. 

Asbestus •••••• Asbestus •••••••.••••• Blackstone, Worcester county. 
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----------1-----------------1 
Barite .... , . • . . Barytes, heavy spar . . Southampton lead mitle, as gangue; Leverett, gangue forma• 

tion in vein ; Hatfield, small vein, containing galena, a 
large deposit; Greenfield copper mine, as gangue material. 

Beryl . . . . . • . . . . Beryl . . . • • • . . . • . • . . . • . South Ro~alston, in vein in coarse granite; Barre, in granite; 
Pearl h1ll, Fitchburgh. 

liornite. ... . . . . Variegated copper, Southampton lead mines, with galena in small quantity. 
purple copper ore. 

Cassiterite .... Tinstone .............. Chesterfield; Goshen, a few crystals with albite; Norwich. 

Cerussite . . . . . . White lead ore, car- Southampton, sparingly with galena. 
bonate oflead. 

Chalcopyrite .. Copper pyrites........ Middle vein, Newburyport lead mines, Essex county, with 
galena, pyrite, etc. 

Cbromite . . . . . . Chromic iron ore...... Blanford, narrow vein in serpentine; Chester. 

Clay .................. Alum clay, Martha's Vineyard, used on continent formerly; 
fire clay, Martha's Vineyard, Gay's Head. 

Coal . . . . . • . . . . . Coal, anthracite coal .. I. Anthracite; the Rhode Island coal field extends northeast 
into this State, and coal beds are opened in Bristol, Ply
mouth, and Norfolk counties; area of the field 400 square 
miles in the two States; mines were opened years ago in 
West Bridgewater, Middleborough, Wrentham, and Mans
field. 

Coal (2) .. • • •• . . Bituminous coal . . . . .. • II. Bituminous coal, very thin beds and nodules only a few 
inches in diameter, and of no economic importance, in Red 
Sandstone formation of Connecticut valley; Worcester and 
Mansfield, a graphitic anthracite. 

Flagging stone . . .. . .. Washington, Berkshire county (a quartz rock); Gill, Connect
icut valley, a gray micaceous sandstone. 

Feldspar . . . . . . . . . . . . . Chesterfield, albite; Brimfield, adularia; Barre and South 
Royalston. 

Fuller's earth......... Lancaster, Worcester county. 

Galenite ....... Galena, lead ore ..... . Newburyport mines, Essex county, a number !Jf mines were 
opened and w01·ked for ti.Je argentiferous galena several 
years ago; galena associated with blende, tetrahedrite, chal
copyrite, arsenopyrite, pyrite, and siderite; Southampton, 
old mine abandoned, a vein with quartz and barite. Malden, 
Middlesex county; Uxbridge, Worcester county. 

Garnet .. . . . . . . Garnet . . . . . .. . . • .. ... Carlisle, in geodes with scapolite; pyrope at many localities 
in Worcester county; Framingham, Middlesex county. 

Gold, native .... Gold .................. Dedham, Framingham, and Abington, in small quantity. 

Graphite ....... Plumbago, black lead. Sturbridge, Worcester county, a bed in gneiss, long worked; 
Worcester and Millbury, mixed with anthracite; Berlin. 

Grindstone, whetstone, Charlestown; Malden; Quincy, an argillaceous slate; Enfitlld, 
millstone. Bellingham, mica slate 1'or whetstones; Norwich, mica 

slate; Washington, Berkshire county, employed for .mill
stones. 

Hematite . . . . . . Specular iron ore, mi- Hawley mine, Franklin county, thin but pure beds; Malden, 
cac.eous ore. Middlesex county, thin beds. 

Hydraulic limestone, Springfield limestones. 
water lime, cement 
rock. 

Kaolinite . . . . . . Kaolin . . . . . . . . . . . . . . . Andover. 

Lignite ........ Wood coal ............ Gay's Head, Martha's Vinyard, in clay. 

Limonite . . . • .. Bog iron ore .. .. .. . . . . Common nearly everywhere; formerly the supply of many 
furnaces, especially in southeast part of State. Brown clay 
ironstone, Gay's Head, Martha's Vineyard, Framingham. 
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:Magnetite . . . . . Magnetic iron ore.... . Hawley iron mine, Franklin county, worked for a time, but 
narrow vein; Chester, very narrow bed in hornblende slate; 
Beartown mountain, Tvrmgham, narrow vein in quartz; 
Bernardstown, bed in limestone; Warwick, thin beds in 
mica slate. 

Marble ..•••••••••.••. New Ashford, North Adams, Lanesborough, West Stock
bridge, and Great Barrington, Berkshire county. 

Muscovite. . . . . Mica................ . . Common rock constitul'nt ; not very important commercially .. 

Ocher................. Richmond, with limonite; Williamstown, once worked; Tem
pleton. 

Pyrite......... Iron pyrites.......... Hub bardstown, bed formerly worked; Hawley. 

Pyrolusite . . . . . Gray oxide of manga- Plainfield, with rhodonite in small beds; West Stockbridge~. 
nese. with limonite at iron mines; Conway (also reported as· 

manganese silicate, of little vah1e), large beds with quartz; 
gangue. 

Serpentine..... Serpentine............ In great abundance, particularly in Hoosac Mountain range; 
Middlefield, Hampshire county, very extensive bed ; West
field, Blanford, Zoar, Windsor, Lynnfield, Newburyport, in 
eastern part of State ; others in western part, in Berkshire 
county. 

Siderite ........ Spathic iron ore ..••.. Sterling, with arsenopyrite in mica slate; West Stockbridge, 
with limonite O!'e; Newburyport, with galena at the silver 
lead mines in middle vein in small quant1ties; Gay's Head, 
Martha's Vineyard, in clay. 

Sphaler~te . . . . . Zincblende . • • . . • • • • • • Leverett, sparin_~ly witb g'llena; Southampton, in lead mine 
with galena; .Norwich, southernmost veins; Newburyport 
lead mines, Essex county, with galena, worked prior to 
1878, 

Talc ..•••••..•. Steatite, soapst~ne .... Middlefield, Windsor, Cheshire, Savoy, Hinsdale, Blanford, 
Granville, Zoar, Andover, Worcester, Groton, Chester, aml 
other places, but of small extent generally, commonly asso
ciated with serpentine; in considerable quantity at Mill
bury, Sutton, Oxford, Dana, and Milford . 

. Tetrahedrite .. . Gray copper ore····· .· In middle vein lead mine, Newburyport, Essex county, in 
small quantities with galena, pyrite, chalcopyrite, and 
siderite. 

Wulfenite .... Molybdate of lead .... Southampton lead mines in small quantities with galena, ce
russite, etc. 

MICHIGAN-Mined. 

Coal, var. bitu- Coal, bituminous coaL Coal field occupies an ellipsoidal area, extending from Sagi-
minous. naw bay south a.nd southwest to Jackson and Kalamazoo. 

Copper, native. Copper ..••••• , ...... . 

The Measures are :JOO feet thick, and include several seams 
va;rying fr~m 3: f!l~ inches to 4 feet thick. ~he principai 
mmes are ill VIClmty of Jackson; Corunna, ill Shiawassde 
county; Owasso, same county; and at Flushing, in Genesee 
county. Local uses absorb nearly whole production. 

Lake Superior copper region, in Upper pen ins uh. The "cop· 
per belt" stretches from Keweenaw point southwest to 
Wisconsin, and thence across that State to Minnesota. Its 
length is 130 miles, and with an average breadth of 6 miles. 
It crosses the counties of Keweenaw, Houghton, Isle Roy
ale, and Ontonagon. The native copper occm•s in masses· 
in amygdaloid trap-rock and sandstone, and also in grainS' 
distributed throu.,.h amygdaloidal and conglomerate rocks. 
Beginning at northeast, there have been many mines openedl 
from Keweenaw point to southwest, in Keweenaw county; 
the Portage Lake group of mines, includine: among several 
others the celebrated Calumet and Hecla, Tamarack, Quin
cy, Atlantic, Franklin, and Allonez mines, in Houghton 
county. The Ontonagon district covers the mines in T. 51, 
R. 37 and 38 W., besides others, in Ontonagon county. 
The Michigan mines of native copper are the most impor
tant of the kind now working in the world. 
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----------1-----------------l -----------------------------
Fire clay _ .•..••. _____ Spring .Arbor coal mines, Jackson county; Batcheldor place, 

Jackson county; worked for firebrick and sewer pipe at 
Jackson. Otht3r localities in Coal Measures. 

Flagging stone-----·· Napoleon, Jackson county. 

Gold._......... Gold ................ _. Ropes mine, near Ishpeming, Marquette count-y, T. 48 N., 
R. 27 W., free gold with auriferous pyrite, chalcopyrite, 
etc. 

Granite . .•...• " ••..•. _ Montello, Marquette county, stone resembling Scotch granite, 
recently opened. .Abundant in Upper peninsula in Arch:n
an formation. 

Gypsum - -..... Gypsum, plaster __ •••. Grand river from Grand rapids to Grandville, Kent county, 
very lar,2;e quarries. Thick beds in upper sub-Carbonifer
ous. Also at Alabaster point, Iosco county, where it is 
largely quarried. Other localities are headwaters of .Aux 
Gras rive1·, Iosco county, and in borings at Bay City and 
Kawkawlin, in Bay county. 

Halite ..••.• _. _ Common salt, brines _ _ Saginaw valley, in counties of Iosco, Bay, Saginaw, Midland, 
Huron, Manistee, Mason, and Gratiot. 

Halite (2) •...• Rock salt ..••..•...... Marine City, Saint Clair county. 

Hematite . ___ .. Specular ore, red iron Vast beds in Upper peninsula. The iron-bearing belt beg ius 
ore. near Lake Superior and rnns southwest into Wisconsin. 

Ores are interstratified with quartzites, jaspers, diorites, 
an<l ferruginou8 schists of Huronian age. The mines are 
grouped in the Marquette district, Teal Lake range, North 
range, Cascade range, Negaunee mines, Menomiuee range, 
Felch Motmtain range, aml the Go~rebic iron mnge. The 
principal mines are in vicinity of Marquette, lsbpemiug, 
Negaunee, Republic, Michigamme, in Marquette county; 
in '1'. 49, H .. 33, in Baraga county; in •r. 4-2, H •. 2R, soutbem 
part of t\olarquettc county; along the Menominee river, in 
Menominee county. Important mines in T. 47 N., R. 45, 
46, and 47 W., west of Lake Agoo-ebic, in Gogebic county. 
Only a small part of the ore mined' is known a!! "specular 11 

ore ; there are val'ious locai names, as " slate ore, 11 
" hard 

ore," 1
' soft ore," 11 blue ore," etc. 

Limestone .••. . .•. _. _ _ Grand Rapids, Kent county (Carboniferous) ; North Rains
ville, Stony creek. 

Magnetite _.... Magnetic iron or~ . _ . . Marquette region, Upper peninsula, occurs with the specu-
lar ores (see under Hematite for localities); Republic; 
Michigamme. As a constituent of gl'anitic and other crys
talline rocks of Archruan age, common in Upper paninsula 
More abundant, with specular· ore, in eastward extension of 
the Penokie range from ·wisconsin 1ine to Lake Gogebic, in 
Gogebic county, with the soft hematites. 

Martita .••••• __ Martita ...•... _ ..• . __ . Hematite pseudomorphs after magnetite in several mines. 

Sandstone _ ••••• _..... The sandstone of Coal Measures bas been quarried at Flush
ing Genesee county; numerous quarries in Springport, 
Sandstone, and Parma, ,Jackson county ; also at Napoleon 
(for l.loth building and flagging stono); theRe are in sub
Carboniferous. Large quarries near Marquette, Mar·quette 
county. Fine red sandstone a.t Portage Entry quarries, T. 
53 N., R. 32 W., extensivel.v quarl'ied. A quarry hal'! also 
been opened in T. 5<! N., R 3:.1 W. 

Silver, native _. Silver _ ........... . __ . With native copper, but not allo.vetl with it, in many copper 
mines, especially in upper levels. .A few thousamlllollars' 
worth annually save1l by hand-picking the copper ores . 
.Also in Ropes gold mine. 

Slate .................. Michigan Slate Company's quarry A.rvon, Baraga county. 
I 
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Amethyst ..•.. Amethyst ............ Keweenaw point, in trap-rock; Point aux: Peaux, Momoe 
county. 

Barite . . • • • • • . . Barytes, heavy spar . . Isle Royale, Lake Superior, in large veins, in sandstone. 

Chalcopyrite .. Copper pyrites ....... Occasionally with native copper in mines in Upper penin-
sula. 

I 

Copper, native. Copper .......••••.... A large number of mines in Keweenaw, Houghton, Ontana
gon, and Isle Royale counties, now unworked, but which 
might be reopened in case of higher prices for copper. 

Domeykite . . • . Arsenical copper..... Michipicoten island, Lake Superior, with copper nickel. 

Gold, native . . . Gold.................. Emmet iron mine, Menominee county, and many vein occur
rences in small quantity, usually with pyrite, chalcopy-
rite, etc. · 

Graphite ..•••. Plumbago, black lead. Near Humboldt, Marquette county. 

Hematite .••... Red iron ore, specular Many known but unworked localities. 
ore. 

Limonite ..•.•• Brown hematite ...... Many unworked localities. 

Sandstone ............ L'Anse (Potsdam sandstone), Baraga county; Isle Royale 
(l·ed sandstone), Lake Superior. 

Silver, native .. Silver .....•• .....• . .. -~ In copper-bearing belt of Upper peninsula, occasionally with 
native copper in abandoned copper mines. 

Siderite........ Carbonate of iron.... Along Shiawassee river; elsewhere in coal field. 

MINNESOTA - Mined. 

Catlinite....... Pipestone . . • . . . . . . . . . Pipe Stone county; largely worked into articles of use and 
ornament. 

Clay (brick) ...•...... In many localities. 

Clay (fire) . .. ... . . .. . . N bW Ulm, Brown county; Redwood falls. 

Clay (potter's) . . . . . . . Red Wing, Goodhue county (Cretaceous) ; an excellent clay 
for common pottet·y; largely used. 

Granite............... Sank rapids, Benton county; Saint ()loud and Rockville, 
Stearns county; along Minnesota valle.v from New Ulm to 
Big Stone lake (mostly red variety); Duluuh, Saint Louis 
county (probabl.v not granite , but gabbro) ; Motley, Cass 
county, large areas in central and northern part of State 
where granite rocks occ11r, but at•e. not developed. Exten
sively quarried in Giant's range on Duluth and Iron Range 
railroad. • 

Hematite ...... Specular iron ore ..... Near Vermillion lake, Saint Louis county; Minnesota Iron 
Company's mines, extensively opened (shipped 400,000 tons 
in 1887). 

Hydraulic cement . . . . Mankato, Blue Earth county (Lower Magnesian limestone). 

Limestone............ Between 8tillwater and Winona, in 'Mississippi valley, at sev
eral points quarries are opened; Caledonia., Houl:!ton county; 
Laue, borough and Rush ford in Fillmore county; Mankato, 
Blue Earth county; Shakopee, Scott county; Ottawa, Kaso
ta, andS~Lint Peter in Le Sneureotmty. A.t these localities in 
southern central part of State the stone is more quartzose, 
stronger, and ea!;lilycnt into orn}1mental shapes. The Tren
ton limestone is quarl'ietl at- Minneapolis, $aint Paul, North
field, and F,trib-mlt. A.t Mantorville, Spring valley, and 
otl.ter points in Fillmore and Olmstead counties, quarl"ies in 
Galena limestone. Devonian limestones occur suitable for 
quarr.ving at Le Roy, Mower county, and in Fillmore 
county. 
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Magnetite . . . . . Magnetic iron ore .... Mesabic iron range, T. 59 and 60 J ., R. 14 W., and thenc~ 
northeastward to Gunflint lake on intemational boundary, 
accompanying and bordet·ing the gabbro formation; also at 
Pokegama falls on Mississippi river. Magnetite as yet 
much less important than hematite as an ore. Iron lake, 
Lake county; near Grand Marais, Lake county, locaEties 
opened and partially developer!. 

Quartzite (red) ...••.• New Ulm, Brown county, and in Cottonwood, Watonwan, 
Rock, and Pipe&tone counties, a very hard and durable 
stone, used extensively for paving and considerably for 
building. 

Sandstone .•••••...... Red sandstone, Fond duLac, Carlton county, similar to "lsle 
Royale brownstone, 11 used in Chicago and Detroit. Free
stone is quarried for heavy work at Hinckley, in Pine 
county. "Jordan sandstone 11 in lower Minnesota valley, 
at Jordan, Scott county, and other points. At Austin, 
Mower county, a Devonian sandstone is quarried. Saint 
PetAr's sandstone at and above Fort Snelling, near mouth 
of Minnesota river. 

MINNESOTA-Not Mined. 

I 
Barite ..•...... Barytes. heavy spar.. Pigeon point, north shore Lake Superior, Lake county. 

Chalcocite..... Copper glance, vitre
ous copver. 

Copper, native. Copper .............. . 

Taylor's falls, Chisago county; argentiferous. Pigeon point. 

French river, Saint Louis county, north shore of Lake Supe-
rior, in trap-rock; near Duluth; on Kettle river, in amyg
daloid and feldspathic rocks, with quartz calcite and epl· 
clote; Shakopee, Hennepin county, and in numerous other 
localities, in drift. Taylor's falls, Chisago county, and along 
Kettle river, Pine county. 

Flagging stone ...•.••. Redstone, Nicollet county, and New Ulm, Brown county, and 
valley of Minnesota (red quartzite); magnesian limestones 
on Mississippi, from Winona to Hastings, and thence to 
Stillwater; Ottawa, Kasota, and Mankato, on the Minne
sota river. 

Gold, native . .. Gold ................. . Vermillion lake, Saint Louis county, in quartz in talcosestate, 
also with pyrite. Workings abandoned. In drift in vet·y 
small quantities in Fillmore, Olmsted, and other counties; 
also reported in small amount in several places in the Lake 
of the Woods region and in the gabbro belt east from Du
luth. 

Gypsum . .... . . Gypsum.............. Big Stone lake, Big Stone county. Scattering crystals in 
Cretaceous shales; also frequent in the drift. in western 
Minnesota, where it is strongly impregnated with the alka
line debris of the disrupted Cretaceous; also iusmall quan
tity in the Trenton; blue and green shales. 

Halite......... Salt brines ............ Northwestern part of State. 

Hematite _..... Specular iron ore . . . . . Itasca county and elsewhere. In quantity on some of the 
upper branches of Big Fork river. 

Hydraulic limestone.. Galena limestone at Mantorville, Dodge county, bas proper
ties of hydraulic limestone. 

Kaolinite...... Kaolin .....•.......... Found extensively in southwestern Minnesota; forms a layer 
between the Cretaceous a.nd the granites; also under similar 
circumstances in Sank valley. Formed by decay of the 
granites. 

ILignite . . . . . . . . Brown coal . _..... . . . ~ear Redwood falls, on Cottonwood and Redwood rivers. On 
Crow creek in thin, irree:ular beds (Cretaceous); also Sauk 
valley, Stearns county, and numerous other localities. 

!Limonite ...... Brown hematite ....... 

1 

Larj!:e quantities in contact plane of Cretaceous, on Silurian 
and Devonian, as in Brown, LeSueur, Fillmore, and other 
counties. 
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Natural gas .......••.. Freeborn county (Trenton, or perhaps Cretaceous). Waseca 
and Big Stone counties (probably Cretaceous). 

Peat......... .. ....... Coon creek, Anoka county. Formerly manufactured into 
fuel. Many other localities. 

Pyrite ...•..... Iron pyrites . ..•.• . ... Pigeon point, Lake Superior, with chalcopyrite. Vermillion 
lake, Saint Louis county; auriferous(?). 

Shell marl . . . . . . . • . . . . Very frequently under the peat bog bordering many small 
lakes. Has been burned for lime. 

Silver, native.. Silver................. Near Pigeon point, north shore Lake Superior. 

Slate (roofing) . • . . . . . . Thomson, Carlton county. In favorable situations and large 
amount at Vermillion lake and other points in northeastern 
Minnesota. 

Sphalerite ..... Zincblende ........... Stillwater, Washington county. 

Titanic iron ore . ...... In immense quantities in the Misabi iron range. 

MIS SIS SIPPI-Mine d. 

Clay ................. . White pipe clay, Tishomingo county, in T. 5 and T. 4, R. 11 
E. ; Clingscales, S. 8, T. 5, R. 11 E. (answer for fire clay); 
White cliffs, Adams county; Woodville, Wilkinson county; 
yellow or cream-colored clays, common in orange sand 
formation. Pottery clays, Holly Springs, Marshall county; 
northern part of Tippah county, S. 7, '1'. 25, R. 7 E., Yalo
busha county; Calho.un county; 2 miles north of Ox 
ford, LaFayette county, and generally in northern Tippah, 
eastern Marshall, western Pontotoc, eastern Lafayette, 
eastern Yalobusha, Calhoun, and western Chickasaw coun
ties: southeast Itawamba county at S. 32, T.lO, R. 10 E. 

Gypsum ....... Gypsum .............. Near Cato, Rankin county; also east and west of Rankin 
county. 

Hydraulic limestone.. In Carboniferous formation at Eastport, Tishomingo county; 
along Yellow creek, same county (Billings' mill). 

Marl. ............... .. 

• 

Glauconitic of Cretaceous in Tippah, Pontotoc, and Chicka
saw counties, fit for local use only; Tertiar,y, Shongala green
sand marl, Carroll county, and northern Attala county; 
calcareous marls, Vicks burg, Warren county; northern 
Hinds and Madison counties, near Jackson, Canton, Cal
houn, Byram station, Brandon, McNutt hills; also n•Jrthern 
Rankin and Scott counties and Newton; yellow calcareous 
marls in Smith, Jasper, Clarke, and Wayne counties. These 
are in a belt stretching from Vicksburg easterly across 
State, and in Jackson, Vicksburg, and calcareous Ulai borne 
group of Tertiary. Localities: Enterprise, Clarke county, 
near Quitman, and in Garland's creek. CalcarAous marls 
of Tertiary; local deposits, e. g .• Homochittoo hills, Frank
lin county; .Barnes' White bluff and Burnett's bluff, Marion 
county. Gypseous marls (for local use only), southern 
Carroll, Attala, Leake, Holmes, northern Madison, Hinds, 
Rankin, and Scott counties. 

MISSISSIPPI-Not Mined. 

Lignite ....... Browncoal .......... . In northern lignitic group of Tertiary ; occurs in Tippah, 
Marshall, La Fa,yette, Yalobusha, Calhoun, Kemper, Lau
derdale, Panola, Choctaw, Holmes, Carroll, Winston, Madi
son, Laudt~rdale, and Yazoo counties, generally thin, not 
mined; Garlandsville, Jasper county; Vicksburg, Warren 
county. 

Limestone . . . . . . . . . • . . Limestone of Ripley group, Cretaceous, suitable for local use 
only; limestone at Vicksburg of Claiborne and Vicksburg 
groups. Also near Brandon. 

Limonite . . . . . Brown hematite . • . . . . Common in orange sand, but unimportant; Iuka lake, Tisho· 
mingo county. · 
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Ocher (red) . . . . . . . . . . . McDouglas mill, Tishomingo county. 

Quartz ......... Glass sand ............ Pearl river (recent), near Eastport, Tishomingo county, on 
Big Bearcreek, locally known as·' chalk," very fine-grained. 

Sandstone . . . • • . . . . . . . Ferruginous sandstone of orange sand formation in Marshall, 
J,afltyette, Tippah, Yalobusha counties; siliceous sand
stone of orange sand formation; some of latter like whet
stone, samlstone of Carboniferous, Big Bear creek, below 
Scott's mill, Gardner, Bay spring, Rock creek (these in 
Tishomingo county, also suitable for flagging stone); sand· 
stones of Grand Gulf region, of inferior quality. 

MISS 0 URI-Mined. 

Barite . • . . . . . . . Barytes, heavy spar . Southeast part of State, as gangue in lead veins; Miller, Mor
gan, Moniteau, Cole, ancl other counties in central lead re
gion of State, in veins and vein-like deposits and in work
able quantity near Muddy creek, Pettis county; Pleasant 
Hill, Cass county, Amos' quarry, Jackson county; T. 40, R. 
3 E., Jefferson county, a large vein. 

Calamine...... Zinc silicate .. ......... Granby district, Newton county; Joplin Creek diggings, Jas
£er county; Valle mines. Jefferson county; besides other 

~~:~i!\~!'nlf!~~r:~1 :~1;~;/:~i;~t:r:~;~!a~~-d galena, the 

Cerussite . . . . . . Lead carbonate, white 
lead ore. 

Chalcopyrite... Copper pyrites, pyri· 
tous copper, yellow 
copper ore. 

Coal . • • • . • . . • . . Coal, mineral coal •••. 

Granby mines, Newton county; Center Creek district, Jasper 
county; Valle mines, Jefferson county; Mine la Motte, 
Madison county. Mined as an ore of' lead in southwest 
Missouri. 

Cornwall, Swansea, and Herzog mines, Sainte Genevieve 
county, with other ores of copper, in second magnesian lime
stone; Mine la Motte, Madison county; Hinch and Rives 
mines, Crawford county; Old circular diggings Cole 
county, besides other localities, often accompanying lead 
and zinc ores in lead-ore districts. Worked at a few places 
only. 

Missouri Coal Measures occupy an area of 27,000 square miles, 
including 8,400 square miles of upper productive and up
per barren measures. The productive coal field is in north
ern central and western central counties, extending from 
Missouri river to Iowa line, and on south of Missouri west 
of Osage river. The southwest coal field is in Bates. 
Vernon, and Barton counties. Principal mines are in 
Henry, Pettis, Johnson, Cass, Howard, Randolph, Macon, 
Linn, Adair, Sullivan, Livmgston, Buchanan, Bates, and 
Vernon counties. There are small outlying patches at 
east in St. Louis, St. Charles, Lincoln, Warren, and other 
counties, and at southwest in Moniteau, Jasper, and Sabine 
counties. The Mhldle and Lower Coal Measures include 
eight workable seams from 1 to 4~ feet thick. 

Cuprite.... . • • . Red oxide of copper.. Copper mines, Sainte Genevieve county, with copper pyrites, 
vitreous copper, and carbonates, and in quantity. 

Fire clay . • . • . • . . . . . . . Cheltenham, St. Louis county, extensively used as glass 
pot clay; Evans mines; Montgomery county; also in Coal 
Measures territory, but not developed. 

Flagging stone . . . . . . . Brownsville, Saline county, a siliceous rock, much used; Clin
ton, Henry county; Sainte Genevieve, Sainte Genevieve 
county, second sandstone and first magnesian limestone 
extensively quarrierl; 0' Bannon's quarry, Madison count_y. 

Galenite....... Galena, lead ore ....... Southeast Missouri, in Franklin Jefferson, Washington, 
St. Fran9ois, Madison, Sainte Genevieve, Crawford, aJl(l 
Bollinger counties; most important mines are Bonne Terre, 
St. Fran9ois county; Mine La Motte in Madison; Vall~ 
mines in J efierson and St. Fran9ois counties. 

Central or midrlle Missouri, principally in Miller, Cole, Mor
gan, and Moniteau counties. Southwest Missouri lead re. 
gion inclndesGranbyminesin Newton co~mty, Joplin creell 
in Jasper county, and Center creek also m Jasper county,, 
-besides lesser mines in Green, Dade, McDonald, Barry, 
Stone, and Christian counties • . 
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Galenite (con

tinued). 
Galena~ lead ore ...... Galena occurs in southern central region; also in La Clede, 

Dallas, Webster, Texas, and other counties. In tlle south
east district. ore occurs in the third magnesian limestone 
(calciferous); in the southwestern part of State and in 
parts central district also it is in the Archimedes or Keokuk 
limestone (sub-Carboniferous). The galena occurs with 
calamine, smithsonite, blende, aud barite, aud smaller 
amounts of pyrite and chalcopyrite, and in fiat sheets, fis
sures, veins, and irregular masses in the rock. Worked 
for lead and zinc (in places) ; too poor in silver for its ex
traction. 

Granite .............. .. Knob lick, St. Fran go is county, large quarries ; Iron mount-
ain, Iron county, a red granite; Skrainka and La Motte, 
Madison county; Sainte Genevieve county. 

Hematite ...... Specularironore . ..... Iron Mountain district in southeast Missouri, including 
among others the noted Iron mountain in nortbea~>t quarter 
of Samt Franguis county (a huge vein of specular ore in 
porphyry). Pilot Knob, Shepherd's mountain, Cedar hill, 
.Buford hill, and Lewis mountain, in Iron county. '.rhese 
occurrences are in porphyry rocks of tl1e Arcbrean. 

The contral region includes man_y ore banks in -crawford, 
Phelps, aml Dent counties, besides more scattering deposits 
in Franklin, Maries, Washington, Miller, Camden, Pulaski, 
and Shannon counties. The ore occurs in second sandstone 
(of Lower Silurian). 

Hematite (2)... Red hematite..... . ... Occurs with specular ores at Scotia bank, Crawford county; 
Saint James district, in Phelps county; and in T. 45 and 
46, R. 10 W., in Calloway county; T. 48, R. 19 W., Cooper 
county; T. 43, R. 25 W., Henry county; T. 39 and 40, R. 
24 and 25 W., St. Clair county; in the sub-Carbonifer
ous, in ferruginous sandstone; also in Coal Measures in 
small deposits or thin seams in Linn, Adair, Sullivan, Ver
non, and Barton counties; in Carboniferous rocks in St. 
Charles, Boone, and Montgomery counties. 

Limestone ........... · Mine la Motte, Madison county; Amazonia ancl Savannah, 
Andrew county; many quarries opened; Kansas City, 
.Jackson county, an oolitic stone; Pleasant hill, Cass 
count_y; Mooresville, Livingston county; Princeton, Mer
cer county; Chillicothe, Lincoln county ; Liberty, Clay 
county; Forest Cit_y, Holt county, many quarries; Mis
souri City, Clay county; and Sainte Genevieve, Sainte 
Genevieve nounty. Many other localities in outcrops of 
Silurian and Carboniferous rocks in all parts of State. 

Limonite . . . . . . Brown hematite...... Southeast district covering small deposits in Sainte Genevieve, 
Perry, and Cape Girardeau counties, and richer and larger 
bodies in Bollinger, Madison, Wayne, the southern part of 
Iron, Butler, and Stoddard counties. These deposits lie on 
the shales and limestone of Upper Silurian aml partly on 
second magnesian limestone. 

Moselle, Franklin county, deposits on third magnesian lime
stone. Central ore region. Scattering beds in Crawford, 
Phelps, Dent, Pulaski, Maries, and Osagecount.ies. On the 
third magnesian limestone. 

Osage district, the most important limonite ore district of 
State. Numerous banks along valle.v of Osage. in Osage, 
Miller, Camden, Morgan, Benton, and Saint Clair couiJties. 
They are on third magnesian limet-~tone, excepting those 
on Upper Osage, which are on sub-Carbonifero•1s. 

Southwestern ore region, in valley of White river and Ozark 
county. Brownsville, Saline county, and T. 34, R. 28, Cedar 
conllty, in Coal Measures. 

Limonite (2) ... Bog ore.............. . In swamps and bogs, southeast counties, generally manga
niferous. 

Magnetite . . . . . Magnetic iron ore.... . Iron county, with specular ore in small quantity. 

Marble . . . . . • . . . . . . . . . Cape Girardeau, quarril:'s formerly worked in Trenton and 
Niagara limestones; on Big creek, Marble creek,aml Stout's 
creek, Iron county, and on Marble creek and Leatherwood 
creek, in Madison county; also in southeastern part of Rey
nold's county. These marhles are of <lifferent colors-buff, 
gray, flesh-colored, red, and variegated, A beautiful black 
marble, with buff veins, is fouud in Butler and Verno~ 
counties. 
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Marble (continued)... Limestones oapable of high polish occur in St. Louis, St. 
Charles, Warren, Montgomery, Ralls, Callaway, Lincoln, 
Cooper, Pettis, Cass, Jackson, Clay, and Livingston coun
ties. 

Millstone........... . Near Cedarcreek, Cedar county; in Jasper and Newton coun
ties, not utilized; White Oak mills, Vernon county, eand· 
stone used for grindstone also; T 31, R. 31, Bat·ton county; 
Forest City, Holt ccunty; granites of Ozark range in south
eastern part of State-formerly used. 

Quartz...... .. Sand, glass sand . . . . . . "White sand cave" west of Sainte Genevieve; T. 42, R. 4, on 
Big river, Jefferson county; other localities in Perry, St. 
Charles, Warren, Lincoln, near Elston and Marion, in Cole 
county; Saint Louis, }j'ranklin, and Gasconade counties. 

Sandstone ............ Warrens burgh, Johnson county, extensively quarried; near 
Miami, in Carroll county; these are in Coal Measures ; north 
part of A.tchison county; Brownsville, Saline county; Clin
ton, Henry county; Sainte Genevieve. 

Smitbsonite ,__ Carbonate of zinc, 
"dry bone." 

SphaleritE> . . . . . Zincblende, 11 black 
jack." 

Valle mines, Saint Franc;ois county; Frumet mine, Jefferson 
county, an immense vein; Granby mines in Newton 
county; Joplin district and Center Creek district, in Jasper 
county· central lead district of State, in Moniteau, Mor
gan, Miiler, and Cole counties. Generally associated with 
blende and silicate of zinc and a valuable ore in southwest 
part of State. 

In southeast lead district of Stat~ and also in central and 
southwest lead districts. In largest quantities in Granby 
and Jo'plin district in Newton county, and Valle mines in 
Jefferson and St. Franc;ois counties. Associated minerals 
are calamine. smithsonite, pyrite, chalcopyrite, and barite. 
Worked as an ore of zinc at southwest. Other localities, 
where it occurs very sparingly. 

MISSOURI-Not Mined. 

Asbolite....... Earthy coba;lt ... . • • . . Mine la Motte, Madison county, with lead ores, carrying 10-11 
per cent. of nickel; St. Joe mines, St. Franc;ois county. 

Asphaltum . • . . Bitumen, mineral pitch Joplin mines, Newton county, with galena or blende in lime
stone crevices; Center Creek district, Jaspet· county, spar
ingly; Barton creek, Vernon county ; Bates county; also 
in Ray, Lafayette, Jackson, Cass, and Johnson counties, but 
in small quantities. 

Azurite........ Blue carbonate of cop- Lead mines, central part of State, in small ll.uantity and ao-
per. companied by malachite ; also at copper mmes, with other 

ores of copper. 

Chalcocite..... Vitreous copper ore . . Sainte Genevieve county copper mines, with copper pyrites, 
cuprite, and carbonates, in small quantity. 

Cobaltite ...... Cobalt glance ......... Mine la Motte, Madison count.v, with earthy cobalt and lead 
ores in clay slate; St. Joe lead mines, St. Franc;ois county. 

Gold...... . . . . . Gold.. .. . . . . . . . • . . • . • . • In drift sands of northern part of State, sparingly. 

Greenockite . . . Sulphide of cadmium. Southwest part of State, with blende. 

Gypsum....... Gypsum .............. Vicinity of Knobnoster, Johnson county; Simsbury, Chari-
ton county; common in blue shales of Carboniferous, spar· 
ingly. 

Halite • • •. . . •• . Common salt, brines . . Valley of Blackwater, Saline county; also in valley of Ferris 
creek and along Salt fork of Blackwater; Saline creek, Sainte 
Genevieve county, abandoned salt works; Maramec, Jef
ferson county; salt formerly made here. 

Hydraulic limestone.. Amazonia, Andrew county, limestone of Coal Measures; Saint 
Louis limestone in some localities. The best hydraulic 
limestone in Missouri is in the up:per beds of the Chouteau 
limestone in Lewis, Boone, ManQU, Benton, and Coo11e~ 
counties. 
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Hydrozincite .. Zinc bloom, earthy Valle mines, Jefferson county; Granby mines, Newton 

calamine. county; and other localities in lead and zinc districts, with 
blende and smithsouite, but in too small quantity for eco
nomic working alone. 

Kaolinite . --... Kaolin...... . . . . . • . . . . Pilot Knob. I1·on county, and elsewhere in southeast Mi11souri; 
in Coal Measures of central and northern parts of State. 

Linnrnite, var. Sulphide of cobalt and Mine la Motte, Madison county. 
siegenite. nickel. 

Malachite .... 

Lithographic stone.... Pike county; Ralls county. 

Green carbonate of 
copper. 

Collins' diggings, Cooper county; Abbott and Gantt bank, 
Miller county, and other localities in central lead region, 
in small quantities; Mine la Motte, Madison county; Hinch's 
mine, Crawford couuty; Rives' mine, Crawford county; 
Sainte Genevieve copper mines, Sainte Genevieve county 
(workefl with other ores of copper) ; also in Dade, Green, 
Ozark, Wright, and Sl1annon counties. 

Niccolite ...... Copper nickel, arsen- Mine la Motte, Madison county, accompanying lead ores in 
ical nickel. clay slate, and disseminated with galena in siliceous lime

stone ; also in sandstone underlying the limestane. 

Niter.......... Saltpeter . . . . . . . . . . . . . Caves in Pulaski, Maries, Callaway, and Ozark countit>s. It 
occurs iu second and in third magnesian limestoites. No 
longer gathered. 

Ocher .......... . ... __ . 

Pyrite .. _. . . . • . Iron pyrites ......... . 

Pyromorphitfl . Phosphate of lead, 
green lead ore. 

Siderite ........ Clay ironstone, car
bonate of iron. 

Common in Coal Measures of western part of State, near Cal
houn, Henry county; Knobnoster, Johnson county. Many 
exposures in this vicinity. Other localities in Atchison, 
Daviess, Livingston, Carroll, Jackson, La Fayette, and 
Henry counties. A red ocher at Amazonia, Andrew county, 
and at Hickman mills, in Jackson county. Others in Ray, 
Buchanan, and La Fayette counties. 

Southeastern Missouri lead district, with lead ores, also with 
copper ores; cert-ain lead mines in the Joplin district, Jas
per county, associated wit.h bitumen; in lead mines of cen
tral Missouri, but in small quantities; cupriferons. It oc
curs in large masses in 'l'. 38, R. 9 'V ., Maries county, and in 
T. 22 N., R.15 W., Ozark county. 

Granby lead mines, Newton county, rare. 

Near Clinton, Henry county; Grand river, Carroll county; 
Clear fork, Johnson county ; in Vernon anrl Barton counties 
in thin seams in Coal Measures; also in Phelps county; a 
thin seam. 

Silver........... . . • • • . Very sparingly in lead ores. Mine la Motte, Madison county, 
galena has 2 ounces of silver per ton of lead; other galenas 
average under 1 ounce. 

Smalt-ite ... .. . Gray cobalt ore, speiss Mine Ia Motte, with lead ores and earthy cobalt, in clay slate; 
cobalt. St. Joe lead mines, St. Frallltois county. 

MONT AN A-Mined. 

Argentite ...... Silver glance ...•...••. Silver Bow county Summit Valley district, near Butte City. 
Small quantity, in few mines, with argentiferous pyrites, 
etc. 

Arsenopyrite .. Mispickel, arsenical 
pyrites. 

Lewis and Clarke county, Ten-mile district, mined for gold 
contents. NearGanliner, Sheep-eater mining district, Park 
county. Massive; abundant and valuable for gold contents. 

Bornite ........ Peacock ore ... .. . .. .. Silver Bow count~', Summit Valley district, near Butte City. 
Massive ore, with chalcopyrite, pyrite, and native silver. 
Mined chiefly for copper. Highly argentiferous in a few 
places only. 

Cerargyrite .... Horn silver, "chlo- Silver Bow county, Summit Valley district, uear Butte City. 
ride." Small particles in pyrolusite, malac4ite, a11d o~her surf.ac!') 

miP.erals of many vema, 
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Cerussite ..••.. Lead, carbonate (ar
gentiferous). 

Remarks. 

New World district, Cooke City, Park county. Elsewhere 
also as decompoAit.ion product of galena. 

Chalcocite..... Copper glance :.__·...... Silver Bow county, Summit Valley district, near Butte City. 
Mas stye ; important as copper ore ; also highly argentif
erous In places. 

Chalcopyrite . . Copper pyrites ...••.. 

Coal, var. bitu
minous and 
lignite. 

Coal .............. . .. . 

Silver Bow county, Summit Valley district, near Butte City. 
Massive ore, wlth bornite, pyrite, native silver; argentif
erous. Mined for silver and copper; abundant. Beaver 
Heall county, Trapper district. Abundant, with galena. 
Mined for copper and silver. Park county, New World 
district, near Uooke City. Highly auriferous, with some 
silver. 

Developed in large quantity and mined in nearly all the east
ern counties, Lewis and Clarke county, at Dearborn, Rock 
creek, :Flat creek, Sun river, etc. At Sand Coulee, Deep 
creek, Belt creek, etc. At Muddy, Custer connty. On 
Coal creek, Rocky fork, etc., Livingston and Cinnabar, Park 
county. Timberline, Gallatin county. 

Bozeman, .Judith basin. Large beds at .Ball mountain. Leeds, 
Missoula county. The coal of Park and Gallatin counties 
is a coking coal. 

Cuprite........ Red copper oxide..... Silver Bow county, Summit Valley district, near Butte City. 
Minor element in copper ores of region, but min eel with the 
rest. 

Galenite •.•••.. Galena ............. .. 

Gold, native ... Gold ................ .. 

Lewis and Clarke county, Ten-mile and Ottawa districts. 
Argentiferous . .Jefferson county, near Wickes. Argentif
erous, with sphalerite and pyrite. Smelted at Wickes. 
Beaver Head county, Trapper (l'istrict. Argentiferous; 
prominent lead and silver ore of region, with chalcopyrite 
and other copper minerals. Deer Lodge county, Flint Creek 
district. Ar_gentiferous, with sphalerite and tetrahedrite. 
Park county, New World district. Argentiferous. 

Missoula connt.v, Cedar Creek and other districts, in placers 
and veins. Not much developed; reason, country new. 
Deer Longe count.v. Placers in many places; have been 
rich; still productive. At Cable City, in a vein associated 
with nagyagite (Atlantic Cable mine). Lewis and Clarke 
county, near Helena. Formerly rich; now moderately pro
ductive; other places; also in veins . .Jefferson county. 
Placers; moderately productive. Cataract and other dis
tricts; near surface of pyritiferous veins. Park county, in 
placers in Emigrant gulch, Bear gulch, and Crevice gulch. 
Madison county. Placers; near Virginia City ; I'ich; also 
north and northeast of Virginia City. Veins; surface of 
pyritiferous veins. Meagher county. Placers; extensive; 
little worked; new country. Beaver Head county, near 
Bannack. Placers and quartz veins ; neither much worked. 

Malachite . . • . . "Green 0opper, "green Silver Bow county, Summit Valley district, near Butte City. 
carbonate of copper, Surfap,e mineral in veins, carrying chalcopyrite, bornite, 
etc. etc., below. Usually carries silver. Used as copper and 

silver ores. 

Nagyagite..... Telluride of lead (au
riferous and argen
tiferous). 

Deer Lodge county, Cable City. Atlantic Cable mine; with 
gold, pyrite, and chalcopyrite. Beaver Head county. Small 
particles impregnating the wall rock of a pyritiferous vein. 
Not abundant. 

Psilomelane . . . "Manganese"....... . Silver Bow county. (See Pyrolusite; occurrence the same.) 

Pyrargyrite ... Ruby silver ......... . 

Pyrite (aurifer- Iron pyrites, "white 
ous). iron.'' 

Deer Lodge county, Flint Creek district. With galena and 
sphalerite; limited. 

Lewis and Clarke county, several dist,ricts. In veins with 
quartz. J"efferson county, Cataract, Elkhom, Cedar Plains, 
and other districts. Common; also argentiferous in places. 
Madison county. Common; in veins with qPartz. Deer 
Lodge county. Common; in veins with quartz. Silver Bow 
count:;-, Sumo•it Valley district, near Butte Uity. A I soar
gentiferous; with small quantities of rhodocrosite, calcite, 
and sidente. Beaver Head county, Bannack district. Mas
sive; in veins on contact of limestone and eruptive rock. 
Not very rich. 
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Pyrolusite .. .. . "Manganese," black 
oxide of manga.nese. 

Remarks. 

Deer Lodge county, Flint Creek district. Surface ore in a 
few mines; carries silver, probabl.v as chloride. Silver 
.Bow county, ~ummit Valley district, near Butte City. 
Common surfaue ore in many veins, carrying rhodonite, 
etc., below. Usually contains silver, and is much sought 
for as flux for siliceous ores. 

Rhodonite ...•. Manganese silicate. ·... Silver Bow county, Summit Valley district, near Butte City. 
In many veins at some depth, wit.h rhodocrosite, pyrite, 
cbalcopyrite, and native silver. Slightly argentiferous, and 
used as a flux. 

Silver, native .. Silver ...•.••...•...... Silver Bow county, neighborhood of Butte City, Summit Val
ley district. In veins; first type, associated with pyrite, 
sphalerite, rhodonite, and rhodocrosite; second type, with 
mass of pyrites, chalcopyrite, and bornite. Rich ore. 

Sphalerite..... Zincblende ..... • . .. . . Silver Bow county, Summit Valley district, near Butte City. 
Argentiferous; mined for silver contents. Veins with na
tive silver, pyrite, rhodonitE', and rhodocrosite ; also in inti
mate association (chemical1) with Cu2S, highly argentifer
ous; and, thirdly, with tetrahedrite. 

Sphalerite ..... Zincblende ............ Deer Lodge county, Flint Creek district. Argentiferous, 
with tetrahedrite and galena. Lewis and Clarke, Helena dis
trict, with galena and carbonate lead and silver. 

Tetrahedrite .. Gray copper, fahlerz .. Deer Lod~e county, Flint Creek district. With galena and 
sphalente; argentiferons. Silver Bow county, Summit Val
ley district, near Butte City. With galena, :pyrite, and 
argentite. Small quantity, but sometimes rich m silver. 

MONTANA-Not Mined. 

Coal .... . ..... ·1 Lignite, soft coal, brown A large portion of the known coal area (Laramie group, Cre-
coal. taceous) as yet undeveloped. 

Gold ........... , . Gold................ .. Many unworked vein deposits in Park and other counties. 

I Silver ores ............ Very many prospects throughout the mining counties. 

NEBRASKA -Mined. 

Clay ................. ·I Louisville, Cass county, used for -pottery; Dakota City, Da· 
kota county; Webster county; Lincoln, Lancaster county; 

_ Beatrice, Gage county; Fairbury, Jefferson county; Pine 
Creek, CherTy county. · 

Coal .•.... . .••. Bituminous coal, coal. Nebraska City, on Missouri, Otoe county, seam 15 inches 
thick in a boring. Rulo, Richardson county ; Nuckolls 
bed in Otoe, Uass, and Johnson counties, 8 to 18 inches 
thick, worked for local use. Aspinwall, bed 24 inches 
thick. T. 1. N., R. 13 E. of sixth meridian. Richardson 
county, seam 18 to 30 inuhes, opened and worked for local 
use. 

Limestone............ Salem, Richardson county, quarries ; other localities in Rieh-

l ardson county; Pawnee City, Pawnee county, cream
colored stone; Gage county, siliceous limestone; Johnson 
county, siliceous limestone quarried near Tecumseh ; 
Brownville, Nemaha county, opened and worked; Platts· 
mouth, Cass county, quarries worked; La Platte quarries, 
Sarpy county; Stout's quarry, on Platte, oppositl' South 
Bend; Syracus, Otoe county, large quarries for use at 
Lincoln. "Chalk, rock," used in Knox and Cedar countieil; 
Cedar creek, Cass county; Chadron, Dawes county; U.oca, 
Lancaster county ; Sidney, Cheyenne county. 

Sandstone ............ Brownville, Nemaha county. Fine-bedded micaceous stone. 
Several quarries in center of county-opened. Dakota. 
county, quartzite qu2.!'ried; Valentine, Cherry county; 
Chadron, Dawes county. 
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Fire clay...... . ...... On Coal Measures of southeastern part of State. 

Gypsuru . . . . . • . Gypsum ... . • • . . . . . . . . Occurs crystallized in northern part of State, along Missouri 
bluffs near Niobrara on the Republican, in beds of consider• 
able thickness and extent at Chadron, Dawes county. 

Halite . . . . . . • . . Common salt . . . • . • . . . Salt creek, Lancaster county, several springs. 

Lithographic stone ... Near Syracuse, Otoe county. 

Marl.......... . . . . . . . Abundant in western part of the State, along Republican, and 
south of Cnlbertson, on Niobrara; on Loup river; on Pump
kin creek, near Court House rock. 

Ocher . . . . . . . . . . . . . • . . Along Missouri from Plattsmouth to Brownville, large bodies 
of brown and yellow ochers; also along the Republican and 
on the Missouri in northwegtern part of the State. 

Peat . ................. Widely distributed. On the Loups aml on their tributaries; 
on the Logan; along tributaries at headwaters of Elk· 
horn, Blue, and Stinking rivers. 

NEVADA-Mined. 

Anglesite. .. . .. Sulphate of lead ...•.. Eureka county, with argentifflrous galena and cerussite. 

Azurite........ Carbonate of copper, Esmeralda and other counties. 

Cerussite 

"bromide of silver." 

"Carbonate " carbon- Large deposits in Eureka county. 
ate of lead'. 

Cuprite . ... . ... Copper oxide . ........ Esmeralda a:ad Humboldt counties. 

Galenite ( ar
gentiferous). 

Galena ................ In many counties. Principal occurrence Eureka district, 
Eureka county. 

Gold ....... .... Gold .................. Quartz veins in almost every county, with ores of the silver 
mines forming from a trace to half their total value. The 
Comstock ores yielded between one-third and one-half gold 
indore bullion. · Placers worked to a small ext.ent on east· 
ern slope of SierraN evada. Pry placers west flank Mount 
Wheeler, near Utah line. 

Halite .... . .... Salt . ..•••• . .........•. Lincoln, Esmeralda, and other counties. 

M.alacnite . . ... Carbonate of copper .. Esmeralda county. 

Mineralsoap .......... Elko county; used for mixing in manufacture of soap. 

Silver .......... Silver ................ Native silver sparingly, with other silver ores. Free-milling 
ores mainly argentite and cerargyrite. Ores requiring 
chloridizing before amalgamation, or lixiviation, pyrargy
rite, proustite, stephanite, tetrahedrite, polybasite, pyrite, 
chalcopyrite, etc. 

' ' Trachyte ".......... Storey county; used as building stone. 

Trona ......... Carbonate of soda . ..• . Esmeralda county. 

Ulexite . . . . . . . . Borate of lime . . . . . . . . Esmeralda county. 

NEVADA-Not Mined. 

Azurite.... . . . Blue carbonate of cop- Elko and Churchill counties. 
per. 

Barite . . . . . . . . . Barytes, heavy spar . . Humboldt county. 

Cinnabar ...... Cinnabar . ............ Washoe county, at Steamboat sprin~e. 

Qob~~olt ore... ... .. .... lltUDboldti cou.nt,r. 
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Galenite....... Galena ................ Esmeralda, Lander, nnd White Pine counties. 

Gold .......... Gold .................. Many alHmdoned mines and undeveloped quartz prospects. 
Small dry placers not worked because of Rcarcity of water. 

Graphite ...... · Plumbago ............ Humboldt county. 

Gypsu~.... .... .. .. . . Storey, Humboldt, and Esmeralda counties. 

Halite . .... . .. . Salt .................. . Esmeralda and Churchill counties. 

Hematite . . . . . . Iron ore.............. . Elko and Churchill counties. 

Lignite . ....... Lignite . . . . . . . . . . . . . . Esmeralda county. 

Magnetite. . . . . Magnetic iron ore . . . . Hum holdt county. 

Malachite ..... Green carbonate of Lander, Elko, Esmeralda, and Humboldt counties. 
copper. 

Nickel ore ............ Esmeralda, Humboldt, and Churchill counties. 

Silver.......... Silver . .. .. .. .. .. .. . .. Many abandoned mines and undeveloped prospects. Some 
old waste dumps available. 

Pyrite......... Iron sulphurets....... Lander and many other counties. 

Pyrolusite ..... Manganese dioxide ... Dun Glen and near Golconda, Humboldt county. 

Roofing slate......... Esmeralda county. 

Stibnite........ Sulphide of antimony. Humboldt and other counties. 

Sulphur .. . .. .. Sulphur .. . ... .. .. .. .. Humboldt county, formerly worked to a con&iderable extent; 
Washoe county; Columlms, Esmeralda couuty. 

Thenardite .... Sulphate of soda ...... Esmeralda county. 

Thinolite .............................. Humboldt county. 

Trona . . . . . . . . . Carbonate of soda . . Churchill county. 

Turquois · ...... Turquois ............. 

1 

Candelaria, Esmeralda county. 

Ulexite ........ Borate of lime . ....... Humboldt county. 

NEW HAMPSHIRE-Mined. 

Bornite ........ Purple copper ore .... Wheeler bill, Littleton and Dalton in Grafton county, with 
chalcopyrite, opened fU'r" copper; .Jackson, Carroll county, 
associated with copper pyrites and tin ore; Shelburne, Coos 
county, in copper .. nd zinc ores in small quantities only. 

Chalcopyrite... Copper pyrites, pyri
tous copper, yellow 
copper ore. 

Gardner's mountain copper mines; Lyman, Bath, Lisbon, and 
Littleton, in Grafton county, with argentiferous galena, 
blende, and pyrite in massive bunches, with qua.rtz. Ore 
belts are in upper Huronian rocks, Milan, Coos county, 
with pyrite, galena. an<l blnnde. Several openings for 
copper; Croydon, Sullivan county, Jarg0 nJass of copper and 
iron pyrites in gneissic rocks, opened. Neal mine, Unity, 
Sullivan county, with pyrite. 

Flagging stone ....•. ·1 Slates and schista quarried for local use at localities in Con
necticut valley. 

Galenite....... Galena ............... . Near Madison and Wakefield, Carroll county, argentiferous 
galena and zincblendo; Shelburne lead mine, Shelburne, 
Coos connty. Galena associated with blende and pyrite. 
Gardner's mountain copper mines, Lyman. Galena highly 
argentiferous, blende and pyrite in fissure veins ; gold 
mine at Lyman, Geafton connty, in veins of quartz in clay 
slate, argentiferotls; has been worked irregula&ly in a 
small way at foregoing localities. Also with blende at 
Warren, Grafton county. 
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Gold .••.••..... Gold ..•............... 

Granite ..•.. ....••.... 

Graphite .••... Plumbago, black lead. 

Malachite . . . . . Green carbonate of 
copper. 

Muscovite ..... Mica .•••••.••••••.... 

Remark~; 

Headwaters of Indian stream, Pittsburgh, Coos countv, in ::tl-
luvial sands. Ammonoosic 11:0ld field; occurs with· ~~lena 
in quartz veins traversing Cambrian clay slates. .mines 
hav:e been opened and worked in eastern Lyman; also in 

!~~·o~~~~~nf~~~~li~n ~tcL1~bo~ ai:da~~~~aff~n~~Me~~~~ 
ing bas been spasmodic, and on limited I·JCale. 

Near Concord, Merrimack county, large quarries sup,plying 
a -wide market. Stone known as "Concord granite, 'Hook
set quarries, Merrimack county; Salem, Rockingham 
county; Gage's mill, near Pelham, Hillsborough county, 
several quarries; Nashua, Hillsborough county; Milford, 
Hillsborough county, several quarries; Fitzwilliam, Ches
hire county, anum ber of quarries; Troy, Cheshire county; 
Roxbury, Cheshire county, large quarries; Swanzey, 
Cheshire county ; Plymouth, Grafton county; Manches
ter, Hillsborough county; Mason, Hillsborough county; 
Sunapee, Sullivan county; Farmington, Haverhill, Grafton 
county, quarries worked for nearly 100 year'!; Lebanon, 
Grafton county; Colebrook, Coos county ; Stark, Coos 

• county, a red granite worked at Saint Johnsbury mount
ain ; immense undeveloped localities in White mountain 
region. 

On Sunapee mountain, Goshen, Sullivan county; bed in mica 
schist has been worked for man.y years. Antrim, Hills
borough county, bed irregular thiCkness; Chester, Rock
ingham county, in veins in mica slate;· Sutton, Merrimack 
county, in quantity; Mount Monadnock. Other localitifls 
of occurrence are towns of Barrington, Bedford, Troy, Wal
pole, Washington, Hillsborough, Keene, Wentworth, Ox
ford, etc. 

Gardner Mountain copper mines, Littleton, Lvman, and 
Bath, Grafton county ; very sparingly with azurite and 
copper pyrites. 

Isinglass hill, Grafton county; a number of openings, which 
are worked stea~ily ; Alstead, Cheshire county, long 
worked ; Hoyt H1ll, Orange county. Other mines are 
opened in Alexall(hia, Grafton county; New Hampton, 
Belknap county; Wilmot, Merrimack county; Marlbor
ough, Cheshire county; Acworth, Sullivan county; Gro
ton, Grafton county; Springfield, Sullivan county. Min· 
ing carried on regularly in Grafton county, but o'nly spas
modically in other counties. 

Ocher................. Hookset, Merrimack county. Other localities of bog iron 
ores of nature of ochers, not dey eloped. 

Quartz......... Quartz................ Lyndeborough, Hillsborough county; used for glass making. 
Abundant in range through Hillsborough, Rockingham, 
and Straffor.t counties; also from Cheshire to Grafton on 
west side of State. 

Talc . . • . . . • . . . . Steatite, soapstone .•.. 

Tripolite ...•... Infusorial earth ..... . 

Francestown, Hillsborough county; a large quarry. and 
worked for a long time actively. Weare, Hillsborough 
county; Warner, Merrimack county; Canterbut·y, Met-ri
mack county, quarries here; Haverhill, Grafton county. 
These localities have been opened and worked. Other lo
calities are in Richmond, Swanzey, and Orford. 

Fitzwilliam, Cheshire county; a large deposit worked; 
Umbagog lake, Coos county; Stark, Coos county; Stamp 
Act island, Wolfborough, Carroll county; Tamworth, Car
roll county. Other and smaller deposits are: Bemis lake, 
Livermore, Littleton, Laconia, Bristol, Chalk pond, in New· 
bury, Epsom, Bow, Concord, Manchester, Dm·ham, Grafton, 
and Exeter. 
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Amethyst . . . . . Amethyst ........... . 

Arsenopyrite . . Mispickel 

Azurite . . . . . . . . Blue carbonate of cop
p~r. 

Surry, Mount Crawford, Waterville, Westmoreland. 

Jackt!on, Carroll county, with pyrites. In several towns 
along Connecticut river; in quartzites and schists in Fran· 
cestown, Haverhill, Lebanon, Weare, Groton, Lisbon, Ly· 
man, Middleton, and Alton. 

With other copper ores; Gardner's Mountain mines, Grafton 
county, in small quantities. 

Beryl......... . Beryl................ . Grafton, Grafton county; Acworth, Sullivan county; East 
Wakefield, Carroll county. 

Bismuth . . . . . . . Bismuth............ . . Native; Sunapee mountain, near Newbury, Merrimack county. 

Cassiterite. . . . Tinstone, tin ore...... Jackson, Carroll county, in veins traversing mica schist; 
sparingly; ores associated with chalcopyrite, arsenopyrite, 
fluorite, molybdenite, and native copper; Lyme, in minute 
qua.ntities. 

Copper, native . Copper ............. . Eastman's hill, Jackson, with copper ores; in small quantity 
(Carroll county}; Lyman and Oxford, in dendritic forms. 

Feldspar . . . . . . . . . • . • . . Common in granite rocks, particularly in range extending 
from Surry to Easton ; in large masses ; common. In work· 
able quantity in Grafton county. 

Fluoriie . . . . . . . Fluorspar . . . • . . . . . . . . Westmoreland, Cheshire county; vein of considerable size; 
elsewhere of mineralogical importance only. 

Galenite....... Galena . . . • • . . . . • •• • . . Silverdale mine, Pittsfield, Merrimf!,ck county, with blonde 
and pyrites in a quartzose vein; in gneissic rocks; argentif· 
erous. Loudon, Merrimack county ; Rumney, Grafton 
county, with blende, following veins of quartz; argeutif· 
erous. Otherlocalitiesin North Woodstock, Hookset, Bath, 
Haverhill, Epsom, Nashua, Lyndeborough, Dunbarton, 
Tamworth, Sandwich, Lyme, etc. 

Garnet . . . . . . . . Re(l garnet . . . . . . . • • . . Hanover, Acworth, Grafton; all in granite, suitable for cnt· 
tin g. 

Garnet (~}. . .. . Cinnamonstoue....... Franconia, Haverhill, Unity, Warren, Lisbon. 

Hematite . . . . . . Specular iron or·e, red Piermont, Grafton county; disseminated through quartzite 
hematite. and lean. Black hill, Ben Lon, Grafton county; Hal"tlett, 

Carroll county, with magnetite; mines openeu; apparently 
in small pockets. Franconia (formerly extensively worked) 
and Lisbon, in Grafton county, and Rindge, in Cheshire, are 
localities of occurrence. 

Limonite ...... Brown hematite, bog 
ore. 

Magnetite . . . . . Magnetic iron ore ..•. 

Bedford, Hillsborough county, once worked ; Amherst, Hills· 
borough county, once worked; Merrimack, Hillsborough 
county, once worked; Black mountain, Haverhill, Grafton 
county; and in small deposits at many other localities. 

Ore bill, Fmnconia mine, Lisbon, Grafton county, in gneiss; 
Piermont, Grafton county; Iron mountain, in Bartlett, Coos 
count.v, with hematite in veins in granite rock; Swn.nzey, 
Cheshire county, in granite, sparingly; Winchester, Ches
hire county, beds of lean ore in gneiss;· Jackson, Carroll 
county, veins in granite; Berlin, Coos county, Lebanon, 
Benton, and many other localities in small quantities as 
rock constituents. 

Marls ................. Lime pond, in Columbia, ,Coos county; Hollis, Hillsborough 
county. 

Molybdenite ... Sulphide of molybde
num. 

Westmoreland, Cheshire county, in micaceous gneiss. Work
ings abandoned, though mineral is apparently abundant; 
Landaff, Grafton county ; Franconia, Grafton county ; and 
other localities of occurrence. 

Peat.................. Numerous localities, especially in northern part of State. A 
bog in Rochester, Stafford county, worked during war for 
manufacture of fuel. 
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Pyrite ..•...... Iron pyrites ......•... 

Remarks. 

Croydon, Sullivan county. Long vein of mixed pyrite, pyr-
rhotite, and copper pyrites in gneiss. Neal mine, in Unity, 
Sullivan county; a long outcrop of iron and copper pyrites 
in gneiss. Gardner Mountain copper mines, in Littleton, 
Bath, and Lyman, in Grafton county. Several of the above 
localities, though unworked, are promising. 

Pyrolusite..... Oxide of manganese.. With rhodonite (silicate of manganese) in Winchester and 
Hinsdale, Cheshire county. In sma~l quantity. Rhodonite 
bed large. 

Pyrrhotite ..... Magqetic pyrites .. ... Croydon, Sullivan county; a largt> deposit associated with 
chalcop,vrlte aud blende. Milan, Coos county. Enfield, 
Orford, Haverhill, East Hanover, Lyman, and Grafton, all 
in Grafton county. 

Slate.......... . . . • . • . . Quarries opened in Littleton, Hanover, and Lebanon, in Graf
ton county; also in Croydon mountain, Cornish, Sullivan 
countv. 

Sphalerite. . • .. Zincblende . ..... . .. .. Madison leacl mine, Carroll county, with galena in quartzite; 
Warren mine, Warren, Grafton county, worked for a long 
time for zinc ore; Gardner's mountain, Lyman, Grafton 
county, with galena; Shellmrne lead mine, Coos county, 
also a black blende. Other localities are: Haverhill, Rum
ney, and Munroe, all in Grafton county; Croydon, Sullivan 
county, with copper and iron pyrites. 

Wad ........... Bog manganese ....... Occurs in some of bogs, with limonite. 

NEW JERSEY-Mined. 

Calamine ...... Silicate of zinc ....... Sterling bill, near Ogdensburgh, Sussex county. 

Clay (brick) . . • • • • . . . . In many localities. 

Clay (fire) ............ Woodbridg_e, north shore of Raritan, Perth .Amboy, South 
Amboy, ;:,ayreville in Middlesex County clay distrint; along 
Delaware river; Florence, Burlington county; Pensaukt>n 
creek, Camden county, and generally in belt crossing State, 
from Raritan bay and Staten Island sound to Delaware river 
in Burlington and Camden counties. 

Conglomerate 
sandstone. 

and The Green-pond mountain conglomerate is a most. durable and 
beautiful building ma.terial~ and is abundant iu Passaic and 
Morris counties. Potsdam sandstone is quarried at Oxfor<l 
furnace, near Washington and Danville in Warren county, 
and at Franklin furnace in Sussex county. 

Flagging stcne . . .. .. • Quarried at Flagstone hill, Sussex county; Mil ford on the 
Delaware; Bearport mountain, Passaic county. 

Franklinite . .. . Franklinite..... . .. . .. Sterling hill and Mine bill, Sussex county; important ore of 

I 
zinc mines. 

Granite, gneiss . . . . • . . Common in Arcbrean highlands. Quarries-Dover, Morris 
county, near Franklin and near Lockwood in Sussex county; 
Bloomingdale and Charlotteburgb, Passaic county; near 
Port Murrav and Washington in Warren county. 

Hematite ...... Redironore, redhema- Marble mountain and Bridgeville, Warren county; Edsall, 
tite. Simpson and Cedar bill mines, Sussex county, not worked; 

Limestone ..... . 

also in some magnetic ore mines. · 

Limestone (hydraulic of Water-lime group occurs in Near
pass bluff, Montague, Sussex county. Limestone for build
mg quarded in Runterdon, Morris, Warren, and Sussex 
counties. 

Kaolinite...... Kaolin................ See localities under "fire clay." 

Limonite ...... Brown hematite ...... Mines in Sussex, Warren, and Hunterdon counties, at numer
ous localities; Beatyestown and Carpentersville; the most 
important ore occurs in and near magnesian limestone. 
Bog iron ore in many localities in southern part of State. 
Near Mount Rope, Morris county. 
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Magnetite ..... Magnetic iron ore .... Many mines in Passaic, Morris, Sussex, Warrl:ln, ancl Hunt.er

don counties. Ore occurs in beds interstratifiE>d with 
gneissic rocks (Archrean). Large mines at Ringwood, Hi
bernia, Mount Hope, near Dover, Chester, Hurdtown, near 
Danville, Oxford, West End, etc. 

Marble . ...•.•........ Rose-crystal marble, Jenny Jump mountain. White marble, 
Marble mountain, Upper Harmony, Warren county. Verd 
antique, near Montville, Morris county ; Augusta, Sussex 
county. 

Marl.................. Greensand marls are found throughout a belt 90 miles long 
from Sandy Hook and the Atlantic to Salem on Delaware 
bay. They are dug everywhere in this belt and used as a 
fertilizer. Calcareous marls occur in Cumberland conut.y, 
on Stow creek; also at many places in Wat'ren and Sussex 
counties in form of shell marl. 

Sandstone or freestone Quarries in Red Sandstone district at many localities. More 
important at Paterson, Little Falls, Belleville, Newn.rk, Or
ange, Washinl!ton Valley, Princeton, Wilburtha, Martins
ville, Stockton, and Milford. 

(Potsdam sandstone. See" Conglomerate.") 

Slate.................. Several quarries open ell and worked for a time in Sussex 
and Warren counties. Most important are at La Fayette 
and Newton, Sussex county, and Delaware water gap, War· 
ren county. 

Smithsonite ... Carbonate of zinc . . . Coating on zincite in zinc mines, Franklin, Sussex county. 

Willemite . . . . . Silicate of zinc (troo- Zinc mines, Stirling hill and Mine hill, Sussex county. 
stite). 

Zincite ........ Red oxide of zinc..... Zinc mines, Stirling hill and Mine hill, Sussex county. 

NEW JERSEY-Not Mined. 

Apatite........ Phosphate of lime.... Hurd town, Morris county, with magnetite and pyrrhotite i 
Mine hill near Dover, with magnetite, Morris county; 
elsewhere in small quantity in Archman rocks. 

Arsenopyrite .. Mispickel. ...•••...... Jenny Jump mountain, Warren county. 

Asbestus ...... Asbestus ......•...... Montville, Morris county. 

Azurite........ Carbonate of copper, 
blue carbonate of 
copper. 

Copper mines, Belleville, Essex county, with other ores of 
copper; Raritan mine ; Bridgewater mine; Griggstown 
copper mine, Somerset county, and other mine holes and 
copper mines in the Rea Sandstone district. 

Barite . . . . . . . . . Barytes, heavy spar.. Near Newton, Sussex county ; Hopewell, Mercer county; 
near New Brunswick, openings ; deposits too small for 
profitable working. 

Brucite ..... ;.. Hydrate of magnesia . Hoboken. 

Chalcopyrite . . Copper pyrites . . . . . . . Belleville, Essex county ; Somerville, Griggs town, and other 
places in Red Sandstone district; also, Jenny Jump mount
ain, Warren county, in gneissic rocks. 

Chrysocolla..... Silicate of copper . . . . Copper mines in Reel Sandstone district. 

Coal, var. bitu- Soft coal........ . . . . . . Few localities, in thin seams, not workable. 
ruinous. 

Coal, var. lig. Brown coal . .......... Jacksonville, Middlesex county, bed 4 feet thick in clay. 
nite. Elsewhere in clays, but probably not in sufficient quantity 

for mining. 

Copper (native) Copper ......... "··-- Copper mines in Red Sandstone district; Yew Brunswick, 
in shale; Somerville, in shale. 

Cuprite ........ Red oxide of copper . . Copper mines in .Red Sandstone district. 

Erubescite . .. Variegated copper . . .. Copper mintJs in Red Sandstone district. 

Galenite . . . . . . . Lead ore, galena ...... Sussex lead mine and Andover iron mimi, Sussex county, in 
small quantities. German valley, Morris county, with lim· 
onite . 
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Garnet . . . . . . . . Garnet ........•..... . Franklin, Sussex county. 

Graphite . ...... Black lead, plumbago. Near Bloomingdale, Passaic county; mine near Peapack, 
Somerset county, abandoned; in gneisil at Chester, Morris 
county; High Bridge, Hunterdon county, localities near 
works, but idle. Elsewhere common in gneiss, svaringly 
disseminated. 

Magnesite . . . . . Carbonate of magne
sia, brown spar. 

Malaehite . . . . . . Green copper ore, car
bonate of copper. 

Molybdtmite ... Sulphide of molybde
num. 

Hoboken, with serpentine. 

Copper mines of Reel Sandstone district; Pahaquarry, War
ren county, mine now abandoned. 

Rude mine, Sussex county, in small quantities .. 

Muscovite .. .. Mica . • .. .. .. .• • • .. • • . Mine near Broadway, Warren count_y, abandoned; near 
Uniontown, Warren county. .Also common as rock con
stituent. 

Pyrite . . . . . . .. Pyrites, iron pyrites.. Many localities, but nowhere worked. Brasscastle, Warren 
county, carrying traces of nickel ; Jenny Jump mountain, 
Warren county, etc. 

Pyrrhotite..... Magnetic pyrites . . . . . Hurdtown, Morris county, unimportant. 

Sa,pphire . •• .. . Sapphire.............. Blue variety near Sparta, Franklin, and Vernon, Sussex 
county. 

Serpentine..... Serpentine ...... : ..... Montville, Morris county, with chrysotile; Marble mount
ain, Warren county; other localities with calcite, in .Ar
chrean. 

Silver, native.. Silver................. Occurs in copper ore~ in Bridgewatar, Belleville, and other 
copper mines of the Red Sandstone formation. Too minute 
quantities for extraction profitably. 

Bphalerite . . . . . Blende, zincblende . . . .Andover mine, Sterling hill, Sussex lead mine, Sussex 
county; near Oxfonl, Warren county; at none in workable 
quantities. German valley, Morris county. Near Belvi
dere, V\-rarren county. 

Succinite ...... .Amber ...•••...•...•. In greensand marl, southern part of State. 

Talc . ....... ... Steatite .. , soapstone .. Marble mountain, Warren county; other unimportant locali
ties. 

Tripolite ... .. • Infusorial earth . ..... Drakesville, Morris county, used formerly for ma.nufacture 
of giant powder; uear A ndovel', Sussex county; neither lo
cality now worked. 

NEW MEXICO-Mined. 

Argentite . . . . . Silve:- glance . . . • • • . . Socorro county, Black Range mountains. Thin veins or :films 
in quartz, with some cerargyrite. Grant county, nt'ar Silver 
City; a frequently occurring ore in small quantity. Sierra 
county, Kingston, Tierra Blanca, and other districts . 

.Azurite.. . . . . . . Blue carbonate of cop
per. 

Grant county, Santa Rita (see Malachite). Santa l!'e county, 
Lunto mountains; in considerable quantities with other 
copper ores, and in small quantities elsewhere in the Ter
ritor.v. 

Bornite........ Peacock copper ore... Socorro oounty, Mogallou mountains; with chalcopyrite, 
chalcocite, and native silver in quartz matrix; argentifer
ous. Santa Fe county and elsewhere-with other copper 
ores. Lincoln county, Nogal mountains. In quartz veins 
traversing slate; argentiferous. 

Cerargyrite .... Horn silver, "chl~ Near Socorro, with emholitein barite gangue. Sierra county; 

Cerussite (ar
gentiferous). 

ride." Lake valley; a very rich and important ore. Pinos Altos, 
and near Silver City. Santa Fe county, San Ysidro mount· 
ains; in small stringers; very rich, but slightly ueveloped. 
To a considerable extent <tt Kingston. 

''Carbonate," lead car- Socorro county, Magrlal '.na moun Lains, Kingston. Cook's 
bonate, etc. Peak district, Grant county. 

1 
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Copper glance ....... . 

Remarks. 

Socorro county, Mogallon mountains. Occurs with chalcopy
rite, bornite, and native silver; Black Range mountains, 
Mineral Creek district; argentiferous in varying de~ree. 
Santa Fe county, Lunto mountains; in small quantrties. 
Grant county, Carlisle district, near Steeple rock. "With 
chalcopyrite and malachite in quartz matrix; argentiferous. 

Chalcopyrite .. Copper pyrite<~ ........ Santa Fe county, Lunto and Santa Fe mountains. Argen-
tifer·ous and auriferous. Socorro county, Mogallon mount
ains. With chalcocite, bornite, and native silver; argen
tiferous. Grant county, Carlisle district; argentiferous. 

Chrysocolla.... Silicate of copper ... .. Grant county, Burro mountains. Associated with malachite 
and cuprite; now used as copper ore. Socorro county, Os
cura mountains, in large quantity; min in!!; recent.ly begun. 
Santa Fe county, Santa Fe mountains. Said to be argen
tifervus. Also in Lunto mountains, carrying both gold and 
silver in paying quantities. 

C h rys oco lla Tile ore............... Socorro com1ty. Under this head maybe mentioned the'' tile 
(variety). ore " "mahoo-any ore " or" coffee copper "which is a mixt

ur~ of chrys'Z>coila, c'uprite, limonite, etc., and which is 
worked as a copper ore; is a fine smelting ore. Oscura 
mountains. In Lunto mountains, carrying gold and silver. 

Coal, var. an- Anthracite . . . .. . . . . . . Mined in considerable quantities side by side with bitu-
thracite. ruinous coal in the Celrillos district. 

Coal, var. bitu
minous. 

Lignite, soft coal. .... 

Copper (native) Copper .•••••.•••.... 

Colfax county, Raton hills. The continuation of the ·.rrin,i
dad (Colorado) coal fields; workable beds said to exist in 
nearly all the canons as far south as Poiiil canon; exten
sively worked near the Colorado State line, near Atchison, 
Topeka and Santa Fe railroad. Gallup, Valencia county, 
important mines; Santa Fe county, Galisteo coal field, ex
posed ou Galisteo creek westward for 15 miles from Galis
teo; worked at Cerillos. Socorro county, western base of 
the Oscura mountains. Taos county, adjoining the Colo
rado State line ; extension ·of the coal fields of La Plata 
county, Colorado. 

Grant county, Santa Rita mines. In thin sheets, with cu
prite, malachite, and azurite; worked with other copper 
minerals. 

Cuprite . . . . . . . Ruby copper.......... Grant county, Santa Rita copper mines. With copper mala
chite, etc. 

Fluorite ....... Fluorspar............. Grant county, near Silver City. In a vein; somewhat used 
as a flux. 

Galenite (ar
gentiferous). 

Galena................ Socorro county, Magdalena mountains, in quartz. Low grade 
silver ore. Grant county near Silver City, with barite (ar
gentiferous). Santa Fe county, Los Cerillos district, mined 
for lead and silver. At base of £unto mountains; worked 
to some extent. Organ district, Dona Anna county. Bo
nita district, White mountains, Lincoln county. 

Gold. . . . . . . . . . . Gold . . •• . • • . •• • • • . . . . Taos county placers; not greatly developed. Colfax county, 
extensive and rich placers; lack of water prevents wor:k 
in some places; veins near Old Baldy mountains. Santa 
Fe county, placers on east slope of Placer mountains ; in 
Placer district; much worked by Mexicans fifty years 
ago (very productive; still worked in a small wa_y to profit); 
not much developed in the new localities owing to lack of 
water; veins little open. Sierra county, Hillsborough dis
trict, both placers. and quartz veins; moderately pl'Oduc
tive. Lincoln county, Nogal and White Oaks districts, 
placerS' and quartz veins; both being opened at present. 
Grant county, Piiios Altos, Georgetown, an<l Carlisle dis
tricts, placers and quartz veins; productive. 

Gypsum . . • • . . . Gypsum . •• • . • . • • . . . . . Bernalillo county; used for whitewash. 

Halite......... Salt................... Santa Fe county, 40 miles east of the Sandia mountains. 
In salt marsh; rather impure, but used locall.Y for table 
salt. North and west of " White Sands," Doii.a Anna and 
Socorro counties. 

Limonite .••••. Hydrated iron oxide .. Occurs in several places in too impure condition to serve ar 
an ore of iron ; u11ed as a flux. 
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Malachite . . . . . Green copper carbon- Grant county, Santa Rita mines. With azurite, cuprite, and 
ate. native copper ; Burro mountains ; not largely developed 

as yet. Lunto mountains, ::lanta Fe count.y. 

Massicot . . . . . . Oxide of lead . . . . . . . . . Socorro county, Magdalena mountains. Argentiferous, but 
of low grade. Less prominently in other places, associated 
with galena. 

Muscovite ..... Mica...... ............ Worked to a small extent in Santa Fe mountainR, Santa Fe 
county. 

Pyrargyrite . . . Ruby silver....... . . . . Grant county, Bullard's Peak district. Gold Hill, near Sil
ver City. With sphalerite, argentite, and native silver. 
Sierra count_y·, Kingston, 

Pyrite (aurifer
ous). 

Iron pyrites, pyrites 
of iron. 

Grant county, Pinos Altos, and Georgetown districts. Im
portant in Ortiz mountains, Santa Fe county. White Oaks 
district, Lincoln county. 

Silver, native .. Silver . ... . ............ Socorro county, Mogallon mountains. With chalcopyrite, 
bornite, and chalcocite. Grant county, near Silver City; 
in an argillaceous shale, and in Vflins, with pyrargyrite, ar
gentite, and sphalerite. Burro mountains, little developed. 
Sierra county, various districts, 

Sphalerite (ar
gentiferous.) 

Zincblende ..••.•..•... Socorro county, Black Range mountains; Turkey creek dis
trict. Mined for silver contents. Grant countv, near 
Georgetown, mined for silver. Kingston and Cook's Peak, 
Sierra county. 

Tetrahedrite . . Gray copper, fahlerz. Socorro county, near Pueblo springs. 1n quartz veins with 
chalcopyrite; highly argentifer~us. Kingston, Hermosa, 
and Chloride, Sierra county. 

Turquois ...... Turquois ..•••••...... Santa Fe county, LosCerillos, small veins m atracL.ytic 
rock ; long mined by Indians and Mexicans; still prod!lc
tive, chiefly of inferior quality. 

NEW MEXICO-Not Mined. 

Borniteander- Peacock ore . ......... Rio Arriba county, Abiquiu district. Caballos mountains, 
ubescite. east side of Rio Grande, Sierra county, with other copper 

minerals. 

Chalcocite . . . . . Copper glance......... Rio Arriba county, Abiquiu <ijstrict, with bornite. Both 
minerals formerly worked for copper by Mexicans; not 
argentiferous. 

Coal, var. bitu- Soft coal.............. Many undeveloped localities. 
ruinous and 
lignite. 

Gypsum . . . . . . . Gypsum ............. . Valencia county, Zuni mountians, as selenite. Used for 
window panes by Indians, also to make whitewash; extent 
unknown. Socorro county, lO miles west of Socorro. In 
beds sometimes 14 feet thick; mined and used as whitewash 
by Mexicans. San Miguel county, near Pecos. ~aid to 
occur in large beds, pure, near line of Atlantic and Pacific 
railroad. Dona Anna count.y, large deposits. Lincoln 
county, western part. 

Hematite ...... Hematite, red oxide of Santa Fe county, Placer mountains. Almost wholly nude-
iron. veloped. Grant county, Santa Rita, near copper minf's. 

Bed 3 feet thick; somewhat explored; not mined. Lincoln 
county, with limonite. 

Limestone . . . . . . . . . . . . Lincoln county, near White Oaks, silicious. 

Magnetite. . ... Magnetic iron . . . . . . . . Santa Fe county, Placer mountains. Unknown extent; said 
to be of good qua.lity; I...os Cimarron mountains, 22 miles 
south of Santa Fe. Colfax county, near Cimarron, Cito 
creek ; undeveloped in both places. Lincoln county, with 
hematite, 

Marble ............... Lincoln county, White Oaks district (white and black). 
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Muscovite . . . . . !rica .. .. .. . .. . . .. .. .. Rio Arriba county, near Abiquiu. In large sheets iu pegma· 
titic veins; ~ood quality, clear; undeveloped. White 
mountains, Lmcoln county; San Miguel county; Taos 
county. 

Niccolite . . . . . . Kupfernickel......... Grant count-Y, Bullard's Peak district, in Burro mountains. 
Recently discovered, with several cobalt and silver ,min
erals. 

~iderite, v a r. 
sphoorosider
ite. 

Nodular iron ore, 
" clay ironstone." 

Colfax county, nodules in Fort Pierre shales of Colorado 
Cretaceous, from Colorado State line south to Oscate 
creek. Santa Fe county, Galisteo region. Same formation 
as in Colfax county, but nodules less pure. Same substance, 
less pure, and in shales of Laramie grOUJl in both Colfax 
and Santa Fe counties. Somo of this may be pure enough 
to serve as iron ore. 

Turquois ...... Turquois ............. Lincoln county, Nogal district. 

NEW YORK-Mined. 

Asbestus ...... Asbestus ........... .. Near Tompkinsville, in Serpentine hill, Staten Island (fibrous 
serpentine, not amphibole), worked at intervals for a long 
time; also found at Stony point, Rockland county; on 
Hudson; Phillipstown, Putnam county; Patterson, Putnam 
county; near Greenwood furnace, Orange county; near 
Paulding, Dutchess county. 

Corundum..... Emery................ Mined in small quantity near Congress station, N. Y. C. R. 
R., \Vestchester county, in eruptive diorite. 

Clay (brick) . . . . . . . . . . In many localitie!i. Large establishments on Hudson river. 

Clay (fire) . .. . . . .. . .. Near Rossville, Staten Island, used largely in manufacture 
of firebrick; near Glen Cove, Roslyn, and Northport, on 
north shore of Long Island. 

Feldspar .. .. 1 • •. Chester, Warren county; High Island, near Alexandria, 
Jefferson county; Bedford, Westchester county; at numer
ous other localities in crystalline rock. 

Flagging stone ....... (See under' ' Sandstone.") 

Garnet ........ Garnet ............... Johns burgh, Warren county; Minerva, Essex county. 

Granite ..... . .. . .... .. 

Graphite . . . ... . Plumbago, black lead . 

Gypsum . . • • .. . Gypsum, plaster ...... 

Highlands of Hudson, and in Adirondack region of northern 
New York. Quarries on Hudson river at Jones Point; 
north of Cold Spring, Brea~ Neck mountain, Putnam 
county; large quarry on Grmdstone island, Je.fferson 
county. Inexhaustible amount in Adironuack region un
developed. Iona islanu (Hudson river), Rockland county, 
quarries for paving stone. Storm King mountain, Orange 
county. Near Westport and Keeseville, Essex county. 

Mines in Hague, Warren county; Ticonderoga, Essex county, 
a noted locality and long worked; Johnsburgh, Warren 
county; south of Fishkill Landing, Dutchess county ; near 
Peekskill, Westchester county; near Saranac river, Clinton 
county; localities opened and worked. Others are: Duck 
Cedar pond, Orange county; near Carmel, Putnam county; 
Fort Ann, Washington county; common in crystalline lime
stones ot Archrean. 

Quarries south of Erie canal, in Lenox, Sullivan, and Smith-
field, aud Stockbridge townships, Madison eoanty; near 
Camillus, Manlius, Marcellus, and De Witt, in Onondaga 
county; very large quarries, and worked actively; Brutus 
Mentz, and Springport towns in Cayuga, also htrf!;e quar· 
ries; Seneca Falls,. Seneca county ; in towns of Le Roy, 
Stafford, and Elba, m Genesee county; in Phelps, and near 
Victor in Ontario county; Lockport, Niagara county; also 
in southern part of Monroe, in Wayne, Livingston, Tomp
kins, Oneida, and (Stark) Herkimer counties. In Onondaga 
and Wa~13r-liipe groups. 

Ualite .. .. .. . .. Common salt, roolk salt, Rock salt in Warsaw district, Wyoming county. Brine springs 
brine sprine;s. Qr aa)ipea ll!I'~ Jtpown ffom Oswepo COU!lty )re~t to N1ag~U"~ 

, 
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Halite (cont'd) Common salt, rock salt, 

brine springs. 

Hematite...... Specular irm:: ore, red 
hematite. 

Hemat'te (2) ... Fossil ore, lenticular 
clay iron ore. 

Hydraulic limestone, 
cement rock. 

river, at numerous localities. Most celebrated are at Syra
cuse, Salina, Geddes, and Liverpool, Onondaga county. 
Others are at Montezuma, Cayuga county; Gafen, Wayne 
county ; Elba, Genesee county ; and in Orleans, Monroe, ,ancl 
Livingston counties. A total thickness of 350 feet of rock 
salt in tive different strata is proved by a recent well to ex
ist beneath Ithaca, Tompkins county, between 2,200 and 
2, 700 feet below the surfac~. 

Gouverneur, Fullerville, Saint Lawrence county; Philadel
phia and Antwerp, Jefferson county; productive mines. 
Occurs in Hermon, Edwards, Fowler, and Canton, in Saint 
Lawrence. 

Verona, Westmoreland, New Hartford, and Clinton, Oneida 
county; Ontario, Wayne county; working mines. Also oc
currences in Madison county, in thin beds. 

Very large quarries (and mines) in Kingston, near Rosendale, 
at Lawrencevillo, WLiteport, and High Falls, aloug valloy 
of Rondout creek, in Ulster count.y. Quarries at Howe;s 
cave, Schoharie county; Fayetteville, Manlius, and James
ville, Onondaga county; Akron and .Buffalo, Erie county. 
The formation croos out in many lo11alities from Schoharie 
west to Niagara river and eastward in Herkimer, Mont
gomery, and Albany counties. 

Kaolinite...... Kaolin, porcelain clay_ East Fishkill, Dutchess county; Athol and Johns burgh, War
ren county; near Mcintyre, Essex county; and near South
old furnace, Orange county. First named is only one worked. 

Limestone........ . . . . Kingston, Ulster county, extensive quarries; Catskill, Greene 
county; Glens Falls, Warren county; Sandy Hill, Wash
ington county; Crown Point andBuriington, Essex county; 
.Amsterdam, Tribes Rill, and Canajoharie, in Montgomery 
county; Howe's Cave and Cobleskill, Schoharie county
Prescott, Oneida county; Lowville, Lewis county ; Farr: 
mount, Manlius, Onondaga, Onondaga county; Auburn and 
Union Springs, in Cayuga county; Waterloo, Seneca county· 
Rochester, Mo~r?e cou.nty ;, Loc~por~, in Niagara county; 
.Buffalo and WJlhamsville, m Ene county; Leroy, in Gene
see county. The quarries in Montgomery, Saratoga, War
ren, Essex, Clinton, and Lewis counties are in l'renton 
limestone; the Niagara limestone is tho horizon for the 
quarries of Monroe and Niagara counties; the Onondaga, 
in Onondaga, Cayuga, and Seneca counties; the Lower Hel
derberg, in Schoharie county. The magnesian limestone 
(calciferous) is quarried for local use at many points in 
Orange county, and the Helderberg in the Hudson valley. 
Immense quarry of blue limestone, probably Cambrian age, 
at Tomkins cove, Rockland county, on the Hudson. All:!o 
opposite on Verplanck's point, Westchester county; used 
for ballast, concrete, etc. ; very hard, siliceous. (For other 
limestones see " Marble.") 

Limonite ..•••. .Brown hematite ...... East Fishkill, Sylvan lake, .Beekman, Bowling, Dover, Union-
vale, Amenia, Sharon, Millerton, aml Mount Riga, in 
Dutchess county; Copake, Ancram, and Boston Corners, in 
Columbia county; mines at these localities producing 
largely. Townsend mine, Cornwall, Orange county; Castle
ton, Four Comers, New Dorp, and Todt Hrll, Staten Island. 

Limonite (2) _.. Bog iron ore . . . . . . . . . . Numerous localities and many small deposits in northern and 
ea~;tern parts of State. Formerly worked to small exteut .. 

Magnetite . . . . . Magnetic iron ore ... Two principal districts-(!) Highlands or southeastern, (2) 
northern New York or Adirondack. In the first, mines 
largely worked at Sterling, nea,r Green woo.!, and Forest of 
Dean, besides many smaller mines in Orange county; 
numerous openings in northern part of Westchester and 
southwestern and central part of Putnam, on east of the 
Hudson (Croft's, Mahopac, Theall, .Brew1'1ter's, etc.). In 
northern part of State ore occur·s at many localities i.u 
Washington, Saratoga, Warren, Essex, Clinton, Franklin, 
St. Lawrence, Lewis, Herkimer, and Fulton connties. 
Mines worked at Mouut Hope in WaRbington, near Crown 
Point, Paradox lake, in vicinity of Port, Henry in Essex 
county, with very large deposits unworked at Adirondack 
and in Westport; Palmer hill. Arnold ore bed, and Cha· 
teaugay in Pranklin county; Clifton (idle) in Saint Law· 
rence county; occurrences are noted in Jefferson county 
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Magnetite (con· Magnetic iron ore_ ••. 
tinned). 

also. Magnetic iron sand is found to some extent on north
ern shore of Long Island, on western shore of Lake Cham
plain, and on Hudson and smaller streams in northern part 
of State. An aluminous magnetic iron ore occurs near 
Peekskill, Westchester county; self-fluxing; not now 
worked, though in large deposits. 

Marl. •.••..•••••.••... 

Marble .............. . 

Calcareous marls occur in many localities and widely dif. 
fused. Dutchess, Columbia, Orange, Ulster, Greene, and 
Albany counties have manv small deposits; in central anrl 
western New York large' deposits are in Onondaga and 
Madison counties, particularly the Conasalon swamp; in 
Cayuga, Wayne, Seneca, Ontario, Monroe, Genesee, and Ni
agara counties material at a very few points used as a fertil
izer. Marl of fine quality is dug near Cortlandt, Cortlandt 
county, and used as polishing powder and for lime. 

Tuckahoe, Pleasantville, Sparta, and Hastings, Westchester 
county, largely worli:ed; Sing Sing, on Hudson; Towner's, 
Putnam county; Dover, Dutchess county; Becraft's mount
ain, near Hudson ("coral shell marble"); Glens Falls, War
ren county, a black marble; Plattsburgh, Essex county; 
Gouverneur, St. Lawrence county, quarried in large amount 
for " western trade" ; quarries formerly worked at Kings
bridge, New York. The white crystalline limestones of the 
Highlands and of northern New York afford many outcrops. 

Natural gas ........... Many localities. 

Petroleum _. _.. Petroleum . . . • . . . . • • • . Four-mile district, Cattaraugus county; northeast extension 
of the Bradford oil region. Rich burgh and Allegany fields, 
Allegany county. 

Peat ...... _ ...•..•. _.. Widely distributed localities; not utilized excepting as a. fer
tilizer. 

Quartz ...•..•.. Quartz .•...•........ . . Fort Ann, Washington county, quarried for manufacture of 
wood filling; large, massive outcrops in Shawaugunk mount
ains, Ulster and Orange counties; Bedford, Westchester 
county ; Chatham, Columbia county. 

Quartz (2).. ••. Sand . •.••• --· ....•••. _ Cleveland and Bernhard's bay, Oswego county; and near Dur
hamville, Verona, and Dunbarton, in Oneida county, all on 
or near shore of Oneida lake. 

Sandstone............ Nyack, Rockland count.~ (Triassic bells); Haverstraw, Rock
land county (Triassic beds); Aqueduct quarries, near 
Schenectady; Moira and Bangor, Franklin county; Pots
dam and Hammond, Saint Lawrence county (noted Potsdam 
sandstone), extensively quarried; Oneonta, Otsego county; 
Gifford and Smithville, Chenango county; New Hartford, 
Oneida county; Brockport, Monroe county; Albion, Hul
burton, and Medina, in Orleans county, producing the 
widely known "Medina sandstone"; Lockport, Niagara 
county; Warsaw and Castile, Wyoming county; James
town, Chautauqua county; Olean, Cattaraugus county; Bel
fast, Allegany county; Corning, Steuben county; Wat
kins, Schuyler county; Ithaca and Trumanabnrgh, Tomp
kins counts. 

''Bluestone" .••. _.... Very many quarries in tho Hudson River valley, in Kingston, 
·woodstock, Hurley, Olive, Marbletown, Shandaken, and 
Saugerties township, Ulster county; and in Catskill, Greene 
county; Rochester, Monroe county. They yield a large 
aggregate of the well-known "Hudson river bluestone." 
The sam~:~ formation is worked in vicinity of Middleburgl1, 
in Schoharie count.v, and in the Helderberg mountain, in 
western part of Albany county. Near the Delaware it is 
quanied near West Brookville, Sullivan county; at Pond 
Eddy and Barryville, same county. Other localities are in 
the Catskill region; in Delaware county, along liue of Ul· 
ster and Delaware railroad. Flagging stone is obtained from 
the Potsdam group, at Potsdam and Hammond. Saint Law
rence county; at Atwater, Cayuga county; Covert, Seneca 
county; wrarsaw, 'Vyoming couuty, and Olea11, Cattaraugus 
county . . Other stones are emplo.ved for flagging also, e. g., 
the Medma sandstones, the Lockport sandstones, etc. 

~iderite . . . . • • . Spathic iron ore, car- Near Catskill station and Linlithgo, Columbia couuty, an im-
bonate of iron. mense rleposit; Napanock, Ulster county, formerly worked; 

in Dutchess county in small quantity; Antwerp, Jefferson 
county, in crystals only. .. 
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Slate .•..•... _ ..... _... Granville, Washington county, and Hampton and Salem, same 
county, several quarries. · 

Talc.......... Steatite, soapstone... Fowler and near Gouverneur, St .. Lawrence county. quarries i 
near Tompkinsville, Staten Island, in serpentine. 

Trap rock . . . . . . . . . . . . Quarries for Belgian paving stone, Graniteville, Staten 
Island; Rockland lake, Rockland county._ 

NEW YORK-Not Mined. 

Apatite.·----· Phosphate of lime .•.. 

Arsenopyrite . Mispickel, arsenical 
iron. 

Barite .. . . . • . . Barytee, heavy spar .. 

Calcite .••••.. Calcareous tufa, trav
ertine. 

Cerussite . • • . Carbonate of lead, 
white lead ore. 

Chalcopyrite .. Copper pyrites, py
ritous copper. 

Hammond, St. Lawrence county, crystalline, with calcite, 
zinc ore, and feldspar; near Gouverneur, St. Lawrence 
county, crystals in calcite; Vrooman lake, .T efferson county; 
Greenfield, Saratoga county; near Hammond ville, EF~sex: 
county i with magnetite in some of iron ores near Port 
Henry. Other localities of occurrence. 

Near Edenville, Orange county, with arsenical iron and orpi
ment, in a vein in white limestone; near Pine pond in Rent, 
and near Boyd's corner, Putnam connty. These localitie11 
have been opened, but not worked for arsenic. 

Ancram, Columbia county; near Schoharie court-houee, with 
strontianite, in Water-lime group; Carlisle, Schoharie 
county; near Little falls and Fairfield, Herkimer county; 
near Syracuse, Onondaga county; Pillar point, Jefferson 
county, in large veins; Hammond and De Kalb, St. Law· 
rence county. 

Vicinity Schoharie court-bouse, Schoharie county; Sharon 
springs, a large deposit; Howe's cave, Schoharie county; 
near Catskill, Greene county; head of Otsquaga creek, 
Stark and' Mohawk, Herkimer county, Saratoga Springs; 
near Syr'l.cuse and in Onondaga valley, Onondaga county ; 
between Camillus and Canton, same county; near Arkport, 
Steuben county; near Ellicott's mills, Erie county; and 
many lesser deposits. 

Rossie, Robinson, Ross, and other lead mines, in St. Law
rence county; Martinsburg It, Lewis county; near Sing Sing, 
on Hudson, associated with galena, in small quantity. 

Ancram lead mine, Columbia county; Bockee mine, Columbia 
connty; near Edenville, Orange county, with arsenopyrite; 
near Wurtsborougb, Sullivan county, with galena, in consid
erable abundance; Ellenville and Ued Bridge lead mines, 
Ulster county; near Rossie, and also near Canton, in St. 
1.-a.wrence county, once worked. Many additional occur
rences are reported where it is in small quantity. 

Chromite ...... Chrome iron ore ...... In serpentine, Phillipstown, Putnam county; Wilk's mine, 
Momoe, Orange county. Abundant in the serpentine of 
New Rochelle, Westchester county. 

Coal ........... Coal .................. Woodstock, Ulster county, thin vein in Catskills, worked 
out; iu the seams interstratified with shales, in Chautau
qua, Erie, Livingston, ana Seneca counties. 

Cuprite .••..• -. Red oxide of copper . . N ~~~k~~dentown, Rockland county, in thin seams, in trap-

Fluorite . . . . . . • Fluorspar.-.--........ Muscalonge lake, Alexandria, Jefferson county, very fine 
crystals; Lowville, Lewis county; Niagara county; at Lock· 
port; Auburn, Cayuga county; Rossie and Mineral point, 
Samt Lawrence county. Nowhere in quantity to be of 
much economic importance. 

Galenite ...••.. Galena .••••• ·----· .... Otisville, Orange county; Ellenville and Red Bridge, Ulster 
county, with coppe1· pyrites and blende in a gangue of 
quartz in Oneida conglomerate ; mines no longer worked; 
Wurtsborougb, Sullivan county; near Sing Smg in West
chester county; Northeast townshjp, Dutchess county; 
Ancram, Columbia com1ty (strings of galena, blcnde, and 
pyrit~s in limPston.e); Whit·e creek, Washington connt y; 
Martmsburgb, Lew1s county; Spraker's basi.n, Montgomery 
county; Rossieamlvicinity, Saint Lawrencecouuty (mines 
largely worked years ago; oro occurs in vein with blende, 
pyrites, and copper pyrites). The&e mi)le;; 4ave !ill been 
Jdle for §{}veral years, . · . l 
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Lignite ........ Brown coal; wood coal Near Rossville, Staten Island, thin seam in clay. Also in 
Suffolk county in clays. 

Magnesite ..... Carbonate of magnesia New Rochelle and near Rye, Westchester county; Warwick, 
Orange county: Stony Point, Rockland county; Serpentine 
hills, Staten Island; everywhere in thin seams and strings. 

Menaccanite ... T1taniciron .••••...... Edenville, Monroe, and Greenwood, Orange coun7, in small 

~~~~~~~ed~sf:i;;~~xw~~-~ C}j';~0~i!~~~tfeos~e o magnetic 

Millerite....... Sulp bide of nickel . . • . Sterling iron mine, Antwerp, J e:fferson county, famous for 
crystalline forms. 

Molybdenite... Sulphide of molybde- West Point and near Warwick, Orange county ; Phillip 
num. mine, Putnam county; Clinton county, but sparingly, in 

granitic rocks. 

Muscovite ..... Mica .................. As a rock constituent common. In large plates near War-
wick and at Greenwood at Mount Basha pond, in Orange 
county. Pleasantville, Westchester county; once opened 
and mined ; Henderson, J e:fferson county ; Potsdam and 
Edwards in Saint Lawrence county. 

Petroleum..... Rgck oil, "Seneca oil" Seneca oil spring:, Cuba, in Allegany county; Fredonia and 
Laona in Chautauqua county; Cayuga creek, Erie county; 
oil-bearing territory in parts of Chautauqua, Cattaraugus, 
.Allegany, and Steuben counties . 

Pyrite . • • . . . . • . Pyrites, iron pyrites, 
'·sulphur." 

Serpentine..... Serpentine .....•...... 

Sphalerge ..... Zincblende ......... .. 

.Anthony's Nose, Montgomery, Westchester county, mine for
merly worked; Phillip ore bed, Phillipstown, Patterson, 
southeast of Carmel and near Ludington mills, in Putnam 
county; with galena at Wurtsborough lead mine, Sullivan 
county; Flat creek, Montgomery county; near Canton, St. 
Lawrence county, in extensive bedR; Duane, Franklin 
county, large bed; Martins burgh, Lewis county, Eighteen
mile creek, Erie county; and many other localities, spar-
ingly in rocks. 

Staten Island, Richmond township; Tompkinsville, Staten 
island; nea! _New Rochelle and near Rye, Westchester 
county; Ph1lhpstown, Putnam county; near Amity, Orange 
county. Johnsburgh and Warrensburgh, Warren connty; 
Shelving rock, Lake George, Washington county; Gouv
erneur, Fowler, Edwards, and Pitcairn townships, in St. 
Lawrenfle county; other localities of occurrenee in small 
quantity. 

Associated with galena at lead mines in Sullivan, Ulster, and 
Orange counties; Ancram, Col urn bia county , Flat creek, 
Montgomery county; Salisbury, Herkimer county; Mar
tinsburgh, Lewis county; Cooper's Falls, Mineral Point, 
and in Fowler, Saint Lawrence connt:v. Generally not.in 
sufficient quantity to be worked as an "ore. 

Tourmaline .... Tourmaline ...... . .... Newcomb, Essex county. 

Wad ........... Earthy manganese, 
bog manganese. 

In town of Austerlitz, Columbia county, are several locali
ties; also in Hillside and Canaan, same county ; smaller 
deposits near Rouseville, Lewis countv, and southeast of 
Warwick, Orange county. • 

NORTH CAROLINA-Mined 

Agalmatolite . . "Soapstone" .••...• -. In Huronian rocks in a range crossmg Chatham, Montgomery, 
and Cherokee counties. 'Vorked for use in wall paper, 
soaps, etc. 

Agate ......... Agate ................ Moss agate near Hillsborough, in Orange county; agates 
near Harris burgh and Concord in Caban us counLy; also in 
Mecklenburgh county. In small quantity. 

Allanite . .. . . . . . •. . . . . . .. . . .. . • .. . • .. .. Madison, Mitchell, and Iredell counties. 

Asbestus .... . . .As best us ....... ----.. Near Bakersville, Mitchell county, very fine; southern part 
of Jackson connLy, fine all(l fibrous; near .Baker mine, in 
Caldwell county; N antahalah river, Macon COUllty; .Brushy 
mountains~ near Brindleton and Warlick's mills, :aurke 
county, ana many other localities. 

9194 MIN--49 
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Barite . . • . . . . . . Barytes, heavy spar . . Crowder's mountain (two loca.lities), Gaston county, in a bed 
7 feet thick; King's mountain, Gaston county (four locali
ties); Chandler's, near Marshall, Madison county; Latta 
mine, near Hillsborough, Orange county ; localities in Ca
barrus, Union, Wilkes, aml other western counties. 

Beryl.......... Beryl and aqua rna- In various mica mines. Good gems from Ray mine, Yancey 
rine. county; the emerald and hiddenite mine in Alexander 

county; several localities in Mitchell, Yancey, and Macon 
counties. 

Bornite ........ Variegatedci>pperore, Clegg's mine, Chatham county; Peach Bottom mine, Aile-
purple copper ore. gbany county; Gap Creek mine, Ashe county; near Con

cord, Cabarrus county; Gardiner Hill mine, Guilford 
county. At these localities with other copper ores. 

Chalcocite . • • • . Vitreous copper, cop
per glance. 

Chalcopyrite .. Copper pyrites, yel
low copper ore, py
ritous copper ore. 

Corundum .•••. Emery ............... . 

Ore Knob mine, Ashe county, Gap mine creek, Ashe county; 
Wary hut and Wolf Creek mines, in Jackson county, Gil
lira and Mill Creek mines, in Person county; Pioneer Mills 
mine, Cabari·us county; Nic~ol's, Swain ~ounty; Granville, 
Person, and Chatham counties. Irregularly mined. 

The principal copper ore of copper mines in the State. Occurs 
with pyrite and other sulphurets in g.oeissic and hornblende 
slate rocks . in copper belt of Ashe and Alleghany coun
ties ; Gardmer HiU mine, Guilford tounty ; in the gold 
mines of Guilford, Cabarrus, Meckleuburgh, and Davidson 
counties; also those of Union, Rowan, and Gaston coun
ties; Macpelah church, Lincoln county; near Hillsborough 
and Chapel Hill, in Oran{:!e county; near Raleigh, Wake 
county; in Granville, 'Surry, Yadkin, Macon, Mitchell, 
Wilkes, Swain, and other counties, but sp<tringly; Clegg 
mine, Chatham county; Waryhut, Cullowhee, Savannah, 
and other mines in a copper belt in Jackson and Haywood 
counties; Elk Knob and Gap Creek mines, in Watauga 
county; Ore Knob mine, Ashe county; Peach Bottom 
mines, Alleghany county. 

Near Franklin, on Culsagee bill (called Corundum hill); 
Jacob's and Hassett's mines, on Ellijay creek; at Robin
son's mine, on Sugartown fork, in Macon county, In large 
beds; worked extensively. Buck creek, Clay county; near 
Bakersville, in Mitchell county; many localities in the 
chrysolite rock range ~n western counties; in Guilford 
titaniferous magnetite range. 

Emerald....... Emerald.............. Emerald and hiddenite mine, Alexander county. 

Galemte . • • • • • • Galena, lead ore .•.•.. Silver hill, Davidson county, with blende, native silver, etc. 
Argentiferous, and worked for silver. Hoover and Ross 
mines, Randolph county; McMakin and other mines, Cab
arrus county, Long mine, Union coi.mty; with blende, 
argentiferous, also limonite mine, same, King's mountain, 
Cansler, Shuford, and Long Creek mines, in Gaston county, 
with blende; with gold ores, Murphy, Cherokee county; 
Beech mountain, Watauga county, several localities. 
Highly argentiferous: Flint knob, Wilkes county; other 
localities in Caldwell, Burke, Union, Chatham, Alleghany, 
Macon, Swain, Surry, and Montgomery counties. 

Garnet .... .. .. Garnet •••• ... • .. .. • • . Near Morganton, Burke county, for abrasive purposes. 

Gold ........... Gold ................. . Many localities. It occurs in quartzose veins, with limonite, 
pyrite, chalcopyrite, and other minerals in gneissic, granitic, 
cbloritic, talcose, and other crystalline rocks of Laurentian 
and Huroni~n ages; also m soils, decomposed rocks, and 
gravels. The principal gold-bearing belt traverses the cen
tral part of the State and the counties of Guilford, Ran
dolph, Davidson, Rowan, Cabarrus, MPcklenburgh, Stan
ley, and Gaston are in it. The Gold Hill mine, in Rowan 
county; King's Mountain mine, in Gaston county; North 
State mine, m Randolph county; the mines about Lex
ington, in Davidson county; the Rhymer, Bullion, Dunn 
Mountain, Southern Belle, and Yadkin mines, in Rowan 
county; the Concord mines, in Cabarrus county; the Char
lotte district, in Mecklenburgh county, aretbemoreimpor
tant localities. Many of them are now working. Aurif· 
erous gravels occur over large art-as in Franklin and Nash 
counties at the east, and in the western part of the State in 
Montgomery, Burke, McDowell, and Rutherford counties. 
The Portis mine, Nash. count,v, and ~be gravel deposits 9ll 
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Gold (cont'd) . . Gold .•••••.••••••••••. 

·Granite .••••••.•••.••. 

Graphite . • • • • . Plumbago, black lead. 

Hematite • • • • • . Specular iron ore, red 
iron ore. 

Remarks. 

the headwaters of First and Second Broad rivers, Muddy 
creek, and Silver creek, in Rutherford, Burke, and Me· 
Dowell counties, are the most noted localities. Gold-bearing 
gravel districts are also worked iu Caldwell county, Polk 
county, and on the west slope of the Blue Ridge, in Chero
kee, J"ackson, and Watauga counties. Boylston mine, Hen
derson county. 

Common except in eastern section of State. Many localities 
where quarried. Near Raleigh, Wake county; Henderson
Til!e quarry, Granville county; along Wilmington and Wel
don railroad, in Edgecomb anu Wilson counties; Dunn's 
mountain, near Salisbury, Rowan county, a white granite 
and of great extent; large quarries. Other quarries along 
railroad lines in the granite belt of Piedmont and mountain 
sections in Henderson, McDowell, Caldwell, Iredell, Gas
ton, Richmond, Anson, and other counties. 

Widely distributed in Laurentian and Huronian rocks. Wake 
county, beds 2! miles west of Raleigh; a range 16 to 18 miles 
long, from northeast to southwest; two bed.s each, from 2 
to 4 feet thick. Eastem one is worked extensively. Graph· 
ite occurs in quartzitic and talco-argillaceous slates; Im
pure beds in a range in Gaston, Lincoln, and Catawba coun· 
ties opened near Catawba station, in Catawba county; near 
Briar's springs, Cleveland county; others in Stokes, Person, 
Yancey, Alleghany, and Johnston counties. 

Near Gaston, Halifax connty, beds in Huronian slates, opened 
and of considerable extent; Evans' and Kelley's ore beds, 
Ore Hill; Buckhorn mines, in Chatham county; the latter a 
large deposit of manganiferous iron ore ; near Haywood, 
Chatham count,y, beds in red sandstone and with limonite; 
Chapel Hill, Orange county, large veins in grey granite and 
syenite, opened but i<lle; Mount Tirzah, Person county, 
vein worked during the war; near Franklinville, Randolph 
county; near Ash borough, Randolph county; near Troy, 
Montgomery county; Hopewell, Mecklenburgh county, 
much loose ore on surface. Hematite (non-specular) in Lin· 
coln, Ca~awba., and Gaston counties. 

Limestone . ... . . . .. . . . Belt crossing Stokes, Catawba, Lincoln, and Gaston counties. 
Quarries for local use. Nantahalah river and Valley river, 
in Cherokee county. 

Limonite . • •• . • Brown hematite . • . • .. Large beds at Ore hill, Chatham county; near Smithfitld, 
Johnston county; High shoals, Gaston county; in Lincoln 
and Catawba countie&; Cherokee county at Nottla and 
along Valley river; many valuable beds in a northeasterly 
direct,ion from Jacobi fork of Catawba river, in Burke 
county, to Brushy mountains, in Wilkes county. Many lo
calities have been worked; Linville mountains, McDowell 
county; Mitchell, Bm:.combe, Watauga, McDowell, Surry, 
Burke, Caldwell, Gaston, Haywood, Macon, Henderson, 
Transylvania, Davidson, Wake, and other counties; Ore 
Knob copper mines, Ashe county, accompanying copper 
lodes in upper part. 

Limonite (2)... Bog iron ore . • • • • • . . • . Many deposits in eastern part of State, inN ew Hanover, Du· 
plin, J"ones, Nash, Pender. and other counties. 

Magnetite .••.. Magnetic iron ore .••. Magnetite occurs in the Laurentian and Huronian formations 
in central and western parts of State at mauy localities. 
Those important are : Near Gaston, Halifax county, with 
specular ore; near Tar river, Granville county, beds in Hu
ronian rocks; Pegram mine, Chatham county; ore belt 
from headwaters of Abbott's creek, in Davidson county, 
northeast through Guilford county to Haw river, in Rock· 
ingham count.v, titaniferous magnetic ore opened at sev· 
eral points; Mecklen burgh and Cabarrus counties; ore range 
from King's mountain, on southeast border, to Anderson 
mountain on Catawba river, in Catawbacount.V; Ferguson, 
Ellison, and Costner, and other ore banks in Gaston, Lin
coln, and Cat,awba counties; oreran.ges from near Danbury, 
in Stokes county, and from near Virginia line in Surry 
county, southwest to Yadkip. and Davie conntie9; Hobson 
mines, Big ore bank, and others in it; near Patterson, Cald· 
well county; Cranberry ore bank, ou western slope of Iron 
mountain, in Mitchell county, a great extent of rich ore 
long worked in opeH quarries; .Rock creek, foot of Roan 
mountain , Mitchell county; near Jefferson, Helton's, and 
Horse creek, Ashe county; western slo:pe of Black moqnt· 
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Magnetite (con- Magnetic iron ore .••• 
tinned). 

Marls, greensand, or 
glauconitic marls. 

Marls (2), calcareous 
marls. 

:Millstone .••••. . .... .. 

Remarks. 

ain, and Marshall, and near mouth of Joy river, in Madi
son county ; Wilkins creek in Haywood county ; also in 
large beds in Jackson, Macon, Iredell, and Swain counties. 

Southeast counties, from Neuse river to Cape Fear river, 
along Cape Fear river; Livingstone's creek, Black river, 
South river, Neuse river and its tributaries; Contentnea, 
Moccasin, and on Tar river; Brunswick, New Hanover, 
Bladen, Sampson, Duplin, Jones, Lenoir, Wayne, Johnston, 
Wilson, Nash, Halifax, and Franklin counties. 

Occur in limited patches on beds in all the eastern counties 
from South Carolina to Virginia throughout an area equal 
to one-fourth of the State. Used locally in many places. 

Sandstone of Anson county quarries used as grindstonesdur· 
ing the war; Triassic conglomerates, McLennan's creek, 
Moore county, used for millstones for a long time; Laurel 
river, Madison county, quartzite, used for millstone; gran· 
ite and gneisses also used; shell rock, silicified, in eastern 
section. 

:Monazite . •• . . • . • • • • . •• • • • • . . • . . . . . . . . . South mountains, Burke county. 

Muscovite . . . . . Mica............. . . . . . . Granitic ledges on waters of Nolachucky, between Black and 
Roan mountains, in Mitchell and Yancey counties. Mines 
near Bakersville, Mitchell county ; Burnsville, in Yancey 
county; Richland creek, in Haywood county; near Jeffer
son, Ashe county, and in Jackson and Macon counties; on 
east side of Blue Ridge, quarried in Burke, Cleveland, 
Catawba, and Buncombe counties. Many localities in gran· 
itic regions of western counties. 

N ovacnlite..... Whetstone • • • • • • . . . . . Few miles west of Chapel Hill, Orange county, extensively 
quarried; near Roxborough, Person county; near Wades
borongh, Anson county. These quarries in Huronian belt. 
Other quarries elsewhere for local uses. 

Phosphatic nodules.. . In Brunswick county, eleven miles from Wilmington, opened. 

Pyrite ..... . ... Iron pyrites .......... Mined for gold contents in all the deeper gold mines. 

Quartz......... Rock crystal.......... Alexander and Ashe counties. 

Rutile.... ...... Titanic acid ore ...... . Alexander and Cherokee counties, for dental purposes. 

Samarskite . . • . Yttria ore............ Wiseman mica mine, Mitchell county. 

Siderite.... . •• . Black band ore and 
ball ore. 

Sandstone ..••....... 

Serpentine ..... Serpentine .......... . 

Beds in the coal and shales series of Deep river, opened at 
Egypt, Farmville, Gulf, etc., in Chatham county. 

I. Sandstone of Triassic periods, Wadesborough quarries, 
An&on county; Chatham, near EJ.tYPt, in Chatham county; 
near Durham, in Orange county, used at Raleigh; other 
quarries in the Dan river belt; Rockingham and Stokes 
counties, and in narrow belL stretching from Granville 
county, southwest through Durham, Chatham, Moore, Rich
mond, and Anson counties. 

II. Sandstones of Huronian belt, also used to limited extent. 

Patterson, Caldwell county, quarried, very fine and dark 
colored and admits of fine polish; Baker mine, Caldwell 
county; Buck creek, Cou!fidentin~, Clay county; Asheville, 
Bun com be county ; also m Wake and Forsythe counties; 
yellowish green variety occurs in Caldwell, Wilkes, Surry, 
Yancey, Stokes, Orange, and Wake counties; also in chryso
lite beds of western part of State. 

Spodumene . . . . Hiddenite............. Near Hiddenite station, .!.lexander county, deep green crys
tals introduced as gems; only locality for hiddenite. 

Talc ............ Soapstone, steatite .... Cherokee and Macon counties, on Nantahalah river, Valley 
river, and Nottla, extensive beds; in South mountains, 

- Burke county; near Waynesville, Haywood county; Belts 
bridge, near Iredell county; north part of Wake county; 
Ashe county; and in many places west of the Blue Ridge, 
nroted in thirty counties as occurring. 

Zircon ..••.••. Zirconia ore...... . . . . Green River station, Henderson county ; auriferous gravels of 
Burke, Rutherford, McDowell, and Mecklenburgh counties . . 
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.Arsenopyrite .. Mispickel...... .... .. . Gold mines in Union, Gaston, Cabarrus, and Watauga coun
ties, but only sparingly with other ores . 

.Asbestus .. . . .. .Asbestus. ... . .. . . .. .. . Old Fort and Henry's, McDowell county. 

.Azurite...... . . Blue carbonate of cop
per. 

Less common than the green carbonate. Clegg's mine, 
Chatham county; Cheek mine, Moore county ; copper 
mines in Mecklenburgh. Cabarrus, and Gaston counties; 
rarely at copper mines in copper region in northwest part 
of State. 

Barnhardtite . . Copper ore............ Barnhardt's and Pioneer MillR mines, Cabarrus county; Cam
bridge, Guilford county; McGinn and Wilson mines, Meck
lenburgh county; Elk knob, Watauga county; Davidson 
county. 

BitumPn .... . .. Oil shales ............ . In Triassic rocks in Egypt. 

Bornite.... . . . . Purple copper ore .• -. Several localities in Granville, Person, and Union counties. 

Cassiterite..... Tin ore ...... . --- . . -- · King's mountain, Gaston county. 

Cerussite...... Carbonate of lead..... Silver hill, :Davidson county, with galena and silver ores; 
Murphy, Cherokee county; Baker mine, Caldwell county; 
Rowan county. 

Chromite . • . . . . Chrome iron ...•...•. . Associated with titaniferous iron ore in Guilford county, in 
small quantities; in chrysolite beds at Culsagee, Higdon's, 
Ellijay creek, Moore's mine, Macon county; near Webster, 
Jackson county ; Hampton, YAncey county, in quantity in 
at least two localities; also in Clay, Mitchell, .Burke, and 
Watauga counties. 

Chrysocolla .... Silicate of copper . .... At many of copper mines, with otl:!.er copper ores. Unimpor
tant as an ore of copper. 

Coal, var. an- Coal...... .. . . .. .. .. . . .Evans' mills. 
thracite. 

Coal, var. bitu- Soft coal............. . Chatham, Moore, Rockingham, and Stokes counties. 
ruinous and 
semi-bitumi-
nous. 

Copper, native Copper ..••........•.. Very sparingly, in Person, Jackson, Ashe, and Mecklenburgh 
counties. 

Corundum.-~-- Emery ................ Undeveloped localities in Jackson, Macon, Clay, Madison, 
Buncombe, Haywood, Gaston, Lincoln, Iredell, Burke, 
McDowell, and Wilkes counties. 

Cuprite.... . . . . Red oxide of copper .. Sparingly in Caldwell, Lincoln, Alleghany, .Ashe, Chatham, 
Jackson, Mecklenburgh, and Guilford counties. 

Diamond....... Diamond...... .. . .. . . Brindletown Creek ford, Burke county; Twitty's miue, Ruth
erford county; Cottage house, Lincoln county; Todd's 
branch, Mecklenburgh county; Portis mine, Franklin 
county; headwaters of Muddy creek, and near Dysartville, 
McDowell county. 

Feldspar . • . • . . • . • • • • . Many localities as constituent of granite and gneiss, and 
abundant as a by-product in mica mines. 

Fire clay............. On coal series Deep River coal field; also iu some of eastern 
counties in Tertiary and Quaternary formation. (1) 

Halite ......... Common salt, brines .. Brine wells in Chatham, Orange, and Buckingham counties, 
in Triassic beds. 

Kaolinite . . . . . . Clays, kaolin ......... . Near Greensborough, Guilford county; near Newton, Ca-
tawba count.v; at mica mines in Mitchell, Yancey, and 
Macon counties; also in Lincoln and Burke counties; Spout 
Springs, Harnett county; Shoe Heel depot, Robeson county; 
near Clayton, Johnston county. Other localities in Chat
ham, Ashe, and Wake counties, and many sedimentary 
clays in Tertiary and Quaternary formations of eastern 
part of State. 

Lignite . • • • • . • . Brown coal • • • • • • . • . . . In marl beds in the eastern counties, common ; in Triassic 
rocks on Tar river, Granville county; Brown creek, All• 
son county. 
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Magnesite... . Carbonateofmagnesia Webster, Jackson county; Hampton's, Yancey county; Me· 
Makin's mine, Cabarru.Ji county. 

Malachite.... . . Green carbona ttl of In small quantity with other copper minerals. 
copper. 

Marble ............... Cherokee and adjoining counties of southwest North Caro-
lina. 

Melaconite . . . . Black oxide of copper. Sparingly, with other copper minerals. 

Molybdenite ... Sulphide of molybde- Pioneer Mills mine, Cabarrus county; Peach Bottom mine, 
num. Alleghany county; Hackett's, Macon county; sparingly, 

in small scales, at these localities; Yancey county . 

.Peat.................. Abounds in eastern part of State, particularly in the sea
board counties. 

Psilomelane . . . " Black hemati~e ".... Near Lenoir, Caldwell county, in a vein 4 feet wide, in gneis
sic rocks; Danbury, Stokes county, thin seam; Buckhorn 
iron mine, Chatham county, interlaminated with hematite; 
Beck's ore bank, Gaston county; Bakersville and Gilles
pie's gap, in Mitchell county; Cove creek and Richland 
creek, H~~>ywood county. 

Pyrite......... Pyrites, iron pyrites.. Common almost everywhere in the State, with copper pyrites 
at copper mines (see localities of chalcopyrite) ; also in 
gold-bearing belt in auriferous quartz ore veins. Large 
veins of massive pyrite occur in Gaston county; Lincoln 
county. 

Pyrolusite..... Black oxide of manga- Murphy's, Cherokee county; Hickory, Catawba county; 
nese. McMakin's silver mim1, Cabarrus county, and at localities 

of psilomelane, but nowhere in large quantity; also asso
ciated with wad. 

Siderite....... . Spatbic iron ore, car
bonate of iron. 

Halifax, Davidson, and Granville counties, in grayish-brown 
nodules; common in veins as gangue material at gold 
mines, also at some copper mines; other localities of min· 
eralogical notice. 

Silver, native.. Silver .............. .. Silver bill, Davidson county, in considerable quantities; Ba-
ker mine, Caldwell county; Scott's hill, Burke county, in 
veins of gold-bearing quartz; Gap Creek mine, Ashe 
county, with copper ores; McMakin mine, Cabarrus county, 
with tetrahedrite and zincblende; Asbury mine, Gaston 
county; also alloyed with gold in gold-l•earing belt. 

Slate ................. In Huronian beltsofrocks; near Asheville, Buncombe county. 

Sphalerite . . . .. Zincblende ......... .. Silver hill, Davidson county, with ga1enite and silver ores; 
McMakin mir1e, Cabarrus county, with galenite and silver 
ores; Stewart, Long, Lemmond, and Moore gold mines, 
Union county; Dobson mine, Cedar cove, McDowell 
county, in limestone; Macon, Gaston, Madison, Montgom
ery, and Alleghany counties, in small quantities. 

Tetradymite.. . Tellnr-bismnth .•..... Beck's mine, west of Silver hill, and Allen mine in Davidson 
county; also in minute scales at copper mines in Cabarrus 
county, Gaston county, Burke county, and McDowell 
county. 

Wad ........... Bog manganese ..... .. 

I 

McMakin mine, Cabarrus county, with silver, zincblende, 
galenlt, etc.; Sud wick's mine, Uabarrus county, with cop
per pyrites, etc., arsenical ores. 

Murphy, Cherokee county, with pyrolusite ; other localities 
in small quantity in we.stern part of State. 
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Clay (brick and tile) .. 

Clay (firef .......... .. 

Coal........... Coal, bituminous coal. 

Flagging stone ..•.•.. 

Grindstones and whet
stones. 

Gypsum • . • • • . . Gypsum ............. . 

Remarks. 

For common brick abundant. Fine brick at Youngstown. 
A variety of fire clay in Mahoning count.v. used for vitrified 
pavin~ brick. Jackson and Berlin townships, for drain 
tile. Stoneware made in Berlin, etc. Terra-cotta works 
at Youu.a;stown. 

Dover and Mineral Point, Tuscarawas county, a tlint clay, 
in Coal Measures, used at Dover, Mineral point, and Akron; 
Springfield, Summitcounty, largelyminedforware; Holmes 
county, in Coal Measures; New Lisbon, Liverpool, Smith's 
Ferry, on Ohio river; Achor, Carbon Hill mines, near Pales
tine, Leetonia, in Columbiana county, mostly from beneath 
coal seams Nos. 3 and 5, and furnishing material for pot
teries at East Liverpool and W ellaville; along Yellow 
Creek valley, at Elliottsville, Croxon's run, and Sloan's 
station, in Jefferson county, largely used in manufacture 
of firebrick; Symmes creek, Muskingum county; Holmes 
county, thick beds, undeveloped; Atwater township, Por
tage county, and at many other localities in Coal Measures 
territory. The fire-clay bed under seam No. 3 is usually 
thick and of excellent quality. Under coal in Smith and 
Jackson townships, Mahoning county, used for making 
vitrified brick for paving. 

The Appalachian coal field, which extends into the eastem 
J!art of Ohio, covers an area of12,000 square miles in that 
State, from Trumbull county on the north to the mouth of 
the Scioto river on the south. Twenty-one counties are 
wholly within its limits, and fourteen are partly in it or 
have outliers, or small, detached coal basins. The Coal 
Measures include (in an ascending order) coal seams Nos. 
1 to 7, inclusive, in a thickness of 400 feet ; then barren 
measures with local seams, 400 feet; and beginning with 
the'Pittsburgh seam, coals Nos. 8 to 13, inclusive, in 1!50 feet, 
making in all 1,Hi0 feet. The a~gregate thickness of the 
coal seams at the southeast is about 50 feet. At the north, 
coal seam No. 1 is very extensi velyworked in Geauga, Port
a~e, and Summit counties; in the Mahoning valley, Trumbull 
and Mahoning counties; ':l'uscarawas valley, Stark county. 
It is locally known as " Briar hill," " Mahoning valley," 
and " block coal." The higher :;.eams are the basis of coal 
mining to southward. Mines are worked on Yellow creek 
and on the Ohio, in Columbiana county; Leesville, Har
lem, -etc., in Carroll county; near Zoar and at Mineral 
point, Tusc.arawas county '(coal No. 5); coal Nos. 3 and 6 
in Coshocton and Holmes counties; StraitsYille, Moxhala 
or Upper S1mday creek districts in Perry county, and 
the Lower Sunday Creek and Nelsonville districts, Athens 
county, forming the Hocking Valley field, and workin~ the 
"great seam," or "Nelsonville seam," 11 to 13 feet thiCk ; 
Fultonville and Short Creek valley, and Rush run, in Jef
ferson county (coal No. 8, or "Pitts burgh seam " ) ; 
"Wheeling" or "Bellaire" seam on Wheeling creek, Bel
mont county; ''Cambridge seam" in southern part of 
Guernsey county; Jefferson Township mine, Noble county; 
''Pomeroy seam" in Homer and Marion townships, Mor
gan county ; besides very many other groups and districts. 

Berea, Cuyahoga county, the ''blue stone" of Cleveland; 
Thompson, Geauga county; Amherst and La Grange, 
Lorain county; Lima, Allen county (from Water-lime 
group) ; Eaton, Preble county; Belle Centre, Logan county; 
Greenfield, Highland county (curbstones and crosswalks 
from limestone of Helderberg group); Waverly sanastone 
of Scioto valley; Greene and Clarke counties (the " Spring
field stone"), a magnesian limestone. Extensively quar
ried at Warren, Trumbull county. 

Berea and Independence, Cuyahoga county, extensive quar
ries ; Amherst quarries, Lorain county, producing the 
"American Wickersley stone; " Mesopotamia, Trumbull 
county (scythe stones) ; Warren and Dunham townships, 
on Ohio river, Washington county (Coal Measures sand
stones) ; Massillon, Stark county; Manchester, Summit 
county (whetstones). 

Plaster Bed peninsula, Put-in bay, Lake Erie, Ottawa 
county (in Water-lime group); 'Vest Sister island, Lucas 
county; Ellsworth, Mahoning county; Sandusky, Erie 
oounty. 
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Common name. Remarks. 

Halite......... Common salt, brines.. Salt is made from brines obtained in boringE< in Meigs, 
Athens, Perry, Morgan, Muskingum, Noble, and Guernsey 
counties. Formerly made in Scioto and Jackson counties. 
Brines come mainly from Waverly sandstone (Carbonifer
ous). Salt works on Ohio river, in Meigs county; on Hock
ing and Monday creek, Perry county; on Muskingum, in 
Morgan and Muskingum counties; Scott works, Guernsey 
county, and in Olive township, Noble county. Brines are 
also found in Aurelius township, Washington county; 
Canal Dover, Sugar creek, and Goshen, in Tuscarawas 
county; Salineville and Little "Beaver valley. Columbiana 
county; along Ohio river, East Liverpool to Wellsville, in 
Jefferson county. 

Hydraulic limestone, South point of Put-in bay, Lake Erie; Belle Centre, Logan 
cement-rock. county; Wayne township, Fayette county; Concord town

ship, Ross county; Genoa, Ottawa county, and Fremont, 
Sandusky county (magnesian limestones),extensively used, 
even to east; New Lisbon, Columbiana county; Defiance, 
"black slate" of Huron shales, making the well-known 
'' Auglaize cement; " Barnesville, Belmont county, from 
bed overlying coal seam No. 9. 

Limestone ....•..•.••. Building stone is obtained from the widespread limestone 
areas of the State at very many localities. The Corniferous 
limestone is quarried at Sandusky, Erie county; Marble
head, Ottawa county, and Kelley's island, in Lake Erie. 
"it is known as "Sandusky stone, " and is used in Toledo, 
Sandusky city, and Cleveland. Same rock is quarried at 
Bucyrus, Crawford county, and at Charloe, Paulding 
county. The Water-lime group affords limestone at Lima, 
Allen county, and at Tiffin, S~nt>ca county. The Niagara 
limestone, also, is quarried in Bellevue and Fremont, in 
Sandusky county. In Thompson and Bloom townships, 
Seneca county; Marion, Marion county; ·white House, 
Sylvania, Providence, Lucas county, and Columbus, Frank· 
lin county, there are quarries in the Upper Corniferous. 
The Cincinnati group furnishes good stone in many south· 
western counties. '£here are quarries in it, at Cincinnati; 
at Point Pleasant, Clermont county; in Montgomery conn tv 
(many localities), and in Preble and Warren counties. The 
Springfield quarries, Clarke county, are in the Niagara, as 
is also the Piqua stone. Miami county, and the celebrated 
"Dayton stone," quarried in vicinity of Dayton, and in the 
Miami valley, and at Xenia and along Mossie creek, in 
Greene county. The Helderberg group is worked exten
sively at Greenfield and near Lexington, in Highland county. 
Extensive beds, largely worked in lower Mahoning valley, 
Mahoning county, used as flux for iron furnaces. 

Limonite ••• • • • Brown hematite . • • • • • Occurs in Coal Measures a.s result of oxidation of the carbon
ate (siderite). In southeast part of State, from Ohio river 
north to Hocking valley. Mined in Perry, Athens, Mus
kingum, and other counties, with the carbonate ore. 

Millstone, buhrstone.. Richland and Clinton, JackBon county; Muskingum, Licking 
county; and Elk, Athens county. 

Natural gas .......... Many localities. 

I 
Ochers (paints) . ...... Near Germantown, Montgomery county; Idaho and Grassy 

fork, Pike county (ochery travertines and small deposits); 
Springfield, Clarke county; Miamis burgh, Montgomery 
county. These are properly clay beds, but are worked for 

Petroleum ..•.. Petroleum ........... . 

paint. 

Grafton (first sandstone, Berea grit), Lorain county; Liver-
pool, Medina county ; springs and wells in first and second 
sand rocks; along outcrop of Cleveland shales in Trumbull 
county, producing wells at Mecca in Trumbull county (su
perior lubricating oil) ; Preble county, springs at base of 
Clinton limestone; wells not successful. Tar spring, Pike 
county, springs out of Waverly sandstone; Bluerock town
ship, Muskingum county, wells; Buck run, Morgan county, 
several wells; Kokosing district, Knox and Coshocton coun
ties, gas and oil wells; Duck Creek valley and Cow run, 
Washington and Noble counties, many productive wells; 
Newport on Ohio river, wells; eastern part of Adams and 
western Scioto counties, oil ~prings in black slates. A 
small quantity of oil similar to Mecca oil, at Frederick, 
Mahoning county. 
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Quartz......... Sand for glass manu
facture. 

Sandstone ........... . 

Siderite........ Carbonate ofiron, clay 
ironstone, var. "lime
stone ore." 

Siderite (2)..... Black band ore ...... . 

Remarks. 

Near Fnlton, Stark county, a sandrock, used at Pittsburgh, 
Pa. ; Sylvania, Lucas county; Chester, Geauga county, fri
able sandrock. 

"Berea sandstone"; noted quaJ;ries at Berea, Independence, 
Chagrin falls, and Gates' mills in Cuyahoga eounty; large 
quarries at Peninsula, Summit county ; Windsor m1lls, Ash
tabula county, and in Munson and Thompson townships in 
Geauga county, 

" Amherst sandstone," or "Ohio sandstone" ; also from the 
Berea grit. "Blue Amherst," from base of this grit. Very 
large quarries at Amherst and Elyria, in Lorain county; 
also quarried at Columbia, Carlisle, La Grange, Pittsfield, 
and French creek, in Lorain county ; in southeast part of 
Crawford county; Iberia, MouutGilead, and Cardington in 
Morrow county; Sunbury and eastern part of Delaware 
county; Black Lick, in Franklin county; Mahoningvalley, 
Mahoning county. 

Waverly sandstone in southern Ohio, in Scioto valley. Quar
ries at Waverly and Jasper, Pike county, and along Scioto 
river, in Ross county. The" Buena ViBta" stone is from 
Waverly group, also (above the black shale and Waverly 
quarry stone) Pike county, along the Scioto river, north
east of Waverly. 

A sandstone (Waverly 1) is quarried at Sugar grove and Lith
opolis, in Fairfield count.v. The Massillon sandstone is q uar
riedin Massillon, Fult.on, and Bridgeport, Stark county (from 
Coal Measures). In Warren and Dunham townships, Wash
inJZton county, sandstone (Carboniferous) is ·quarried, which 
is known as "Constitution stone." Sandstone quarries at 
Plymouth, H\lron county; Mansfield, Richland county, and 
Grand Rapids, Wood county (last named is Oriskany). 

The Carboniferous conglomerate is quarried at Akron and at 
Cuyahoga falls, Summit county; and at Russell and New
bury townships, Geauga county. 

Waverly conglomerate at Ashland, Ashland county. 

In Coal Measures of eastern Ohio; Baird ore. on Monday 
creek, below the "great seam" or Nelsonville coal; also 
between Monday creek and Hocking river, on Upper Sun
day creek; Shawnee and Moxhala; all these localities in 
Perry county. At Bessemer, Athens county; other locali
ties in Muskingum, Hocking, Vinton, Jackson, Scioto, and 
Lawrence counties. Hanging Rock region ores are carbon
ates mainly; limited outcrops observed in Washington, .ref
ferRon, Holmes, Summit, and other counties in eastern part 
of State. 

Tuscarawas valley, Tuscarawas, Stark, and Carroll conn ties. 
Occurs above coal No. 7, with ''limestone ore " and ' · kidney 
ore" at some localities. Mines at New Cumberland, Canal 
Dover to Fairfield, Zoar, Clover hill, Junkin, Auburn, and 
Salem, in Tuscarawas county; Osnaburgh and Paris in Stark 
county, and in northern part ofMuskingum county; other 
localities of occurrence in Coal Measures area of State. 
Mined with coal at Miner and Ridge, Trumbull county; 
and in Austintown, Mahoning county. 

OHIO-Not Mined. 

Alum . . . . . . . . . . . . . . . . . Copperas mountain, Bainbridge, Ross county. 

Celestite .. ..... Sulphato of strontia . . Green or Strontian island, Put-in bay, Lake Erie, in flue crys
tals and in large masses, filling fissures in the Water-lime 
rock; with calcite, White House, Lucas county; West Sis
ter island, Lucas county, with gypsum. 

Copperas_............ Copperas mountain, Bainbridge, Ross county. 

Galenite . .. •• .. Galena . 00 .. 00 .. 00 00.. Coshocton county, in Waverly rocks, in small quantity. 

Gold ........... Gold .................. Belleville, Knox county; near Brownsville and near Newark, 
Licking county; Warren and Clermont counties. In drift 
clays, sands, and gravels very sparingly. 

Halite ......... Salt brines............ Met in boring for natural gas in wells at several localities, AIS 
at Youngstown, Mahoning county. 
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Hematite . . • . . . Fossil ore, dyes tone Sinking springs, Adams county; most important deposit of 
this ore in the State; Todd's ford, near Wilmington, Clin
ton county; near Zanesville, Muskingum county. 

ore. 

Limonite . . . • . • Brown hematite . . . . . . Vicinity of Zanesville, Mus kin gum county; near Maxville, 
Perry county, in Coal Measures; Plymouth township, Rich
land county, a large bed with calcareous tufa; Licking 
county, siliceous ores. 

Limonite (2) . . . Bog iron ore . . . . . • . . . . Northwestern part of State, in small deposits, Amanda, Han
cock county; Putnam county; Tiffin and Seneca, Seneca 
county; Palmer township, Washington county; a large 
body, ore manganiferous; Lorain county. 

Marls................. Calcareous shell marls occur in lakes and marshes in Hudson 
and Northampton, in Summit county; in Brighton and 
Camden, Lorain county; in marshes in Williams and Ful
ton counties; in Rush Creek lake, Logan county. At 
Sinking spring, Highland county, there is a marly magne
sian limestone, and in Ashtabula county calcareous tufa 
occurs in Erie shales. 

Peat.................. Summit county, large deposits; Bloomfield township, •.rrum
bull county, several thousand acres in extent; nflar Paines
ville, Lake county; Brighton and Camden, Lorain county ; 
Williams and Fulton counties. Many other smaller de
posits in northern part of State. 

Petroleum..... Petroleum............ Medina, Summit, Cuyahoga, and other co~nties, partially 
developed. 

OREGON-Miued. 

Calcite ........ Limestone ............ Rock Point, .Jackson county. 

Cinnabar ...... Quicksilver ore ....... Elk Head and near Oakland, Douglas county. 

Coal, var.lignHe Coal .. .. .. .. .. . .. .. . .. Coos county. 

Gold...... . . . . . Gold. . • • . . . . . . . . . . . . . . In quarry veins and placers in Baker and Union counties, in 
the northeastern portion of the State1 and in all the counties 
the southwestern portion. 

Halite ......... Common salt ......... Warner's valley, Lake county. in ponds. 

Limonite .••... Brown iron ore ....••. Oswego, Clackamas county. 

Magnetite..... Magnet.ic iron ore.... .Jackson county; used as flux. 

OREGON-Not Mined. 

Barite ......... Harytes, heavy spar .. .Josephine county. 

Calcite ........ Limestone ............ Baker, Union, and .Josephine counties, abundant, and in less 
quantity in several other counties. 

Chalcopyrite . . Copper pyrites . . . . . • . Near Waldo, and other points in .Josephine county; Clack
amas county. 

Coal, var.lignite Coal . . . . . • . . . . . . . • . • . . In many counties in the western portion of the State. 

Garnierite ..... Nickel ore ............ Riddle's, Douglas county. 

Infusorial earth ...... Near L1nkville, Klamath county. 

Limonite •••••• Brown iron ore ...•... Multnomah, Columbia, and Marion counties. 

Mira.bilite . . . . . Glauber salt.......... Lake county, in ponds, and layers near the surface: 

Natron .. ... • .. "Soda" . .. . .. .. ... • .. Lake county, in lakes and ponds. 

Platinum • •• .. • Platinum .. .. . • .. .. • .. Coos, Curry, and J oseph!ne counties, in beach sands and gold 
placers. 
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Pyrrhotite Magnetic pyrites, 
(nickeliferous). nickel ore. 

Ulexite . • • . . . • . Borate of soda and 
lime. 

Remarks. 

Douglas county, on upper Dad's creek; near Rock Point. 
Jackson county. 

Warner's valley, Lake county. 

PENNSYLVANIA-Mined. 

Asbestns ...... Asbestus ........... .. Rockdale, Delaware county, worked to slight extent; Min· 
eral bill and other localities in same county ; in West Not. 
tingham, East Nottingham, East Bradford, and Goshen 
townships, Chester county; near Lafayette, Montg;ome1·y 
county, ·with steatite; Chestnut bill near Easton, long 
opened and worked; and at Gap mine, Lancaster county. 

Azurite........ Blue carbonate of cop· Cornwall, Lebanon county, with chalcopyrite and mala.cbite 
per. in magnetic iron ore; Fritz island, near Reading, sparingly; 

Jones' mine, near Springfield, Berks county, with copper 
ores and magnetic iron ore; Perkiomen mine, near Shan· 
nonville, Montgomery county. 

Cerussite...... Carbonate of lead, 
white lead ore. 

Chalcopyrite... Copper pyrites, pyrit
ous copper ore. 

Chromite . • • • • . Chromic iron ore ..... 

Silver-lead mines of Chester county, and Ecton mine, Mont· 
gomery county; in small quantities at Phrenixville lead 
mines, Pequea mine, and Lancaster zinc mines, in Lancas
ter county. 

Jones' mine, Berks county; Cornwall, Lebanon county; 
Fritz island mine, near Reading; mines near Knauretown, 
Chester county, with other ores of copper in irregular 
seams in magnetite; Gap (nickel) mine, Lancaster count.y; 
Chester, Delaware county; in gneiss at Frankfort and 
Wissahickon, Philadelphia county; near Lafayette, Mont
gomery county; Wheatley mine, Chester county, and in 
small quantities at copper mines in Triassic sandstone. 
Collected with other copper ores at Cornwall; elsewhere 
unimportant as an ore. 

Wood's and Texas mines, Little Britain township, Lancas· 
ter county,an old and famous mine, country rock serpentine; 
Low's, Linepit, and Jenkin mines in Fulton township, 
Lancaster county; Etk, East Nottingham, and West Not
tingham townships, Chester county; Middletown and 
Marple townships, Delaware county; nearly all abandoned. 
Occurs in lenticular deposits in serpentine and in form of 
" sand " in gravel. 

Coal, mineral Anthracite coal....... 1. Northern or Third coalfield, Wyoming valley. Theprincipa 
coal. collieries are at Carbondale, Archibald, Oliphant, m Duns

more, Scranton, Lackawanna township, m Lackawanna 
county; and Pittston, West Pittston, Plainsville, Wilkes 
Barre, Kingston, Ashley, Sugar notch, Plymouth,and Nanti
coke, in Luzerne county. 

2. Eastern middle coal field, or Lehigh coal basins, in southern 
part of Luzerne and adjoining parts of Carbon, Schuylkill. 
and Columbia counties. The localities of larger collieries 
are: Upper Lehigh, Drifton, Jeddo, Eckley, Harleigh, 
Milnesville, Ebervale, Hazleton, Buck mountain, Beaver 
Meadows, and Audenried. 

3. Western middle coal field, or Second coal field, in Schuyl· 
kill, Columbia, and Northumberland counties. In it are, 
among others, the following localities: Mahanoy City, She
nandoah, Girardville, West Mahanoy township, Gilberton, 
Ashland, in Schuylkill count.v; Centralia, in Columbia 
county; and Mount Carmel and Shamokin, in Northumber
land county. 

4. Southern or Fi:st coal field, mostly in Schuylkill county. 
The more promment localities are: Nesquehoning at the 

I 

northeast, in Carbon county; Coaldale, Tamaqua: Potts
ville, Minersville, Tremont, and Lykens valley, m Schuyl
kill county; and a few collieries in southwest extension of 
the field, in Dauphin county. 

1

5. Loyalsook basin, or Bernice mines coal field, Sullivav 
county; Forkston, Wyoming county (semi-anthracite). 
Small beds in York county. 
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Coal (2), semi- Bituminous coal. ..... Towanda or Barclay district, and Long Valley mines, near 
bituminous. Barclay, in Bradford county; Little Pine creek, in Lycom

ing countv; Bloss burgh region, in Tioaa county, opened 
largely at Fall Brook, Morris run, and Bfossburgh; Gaines 
basm, western part of Tioga county ; Snowshoe basil}, in 
western part of Centre county; Philips burgh coal fielll, in 
the counties of Centre and Clearfield, on the Moshannon 
crE~ek and its tributaries; Johnstown field, Cambria county; 
Broad Top Mountain coal region, partly in Bedford and 
partly in Huntingdon counties; Forksville mines, Sullivan 
county. 

Coal (3), bitu- Bituminous coal...... In the portion of the State lying west oftheAlleghanies,includ-
minous. ing twenty-seven counties in whole or in part, and having an 

area of about 12,000 square miles. The Upper Coal Measures 
are confined to southwestern part of Stat.e, having Alle
gheny, Beaver, Armstrong. and Indiana counties for their 
northern limit. Seams A-I, inclusive, are worked besides 
thin seams in the Upper Barren group in Washington and 
Greene counties. The Pittsburgh seam (H) is the most 
widely developed and most productive. It is the seam in the 
Connellsville coke region. The Lower Freeport bed of the 
Lower Productive group is also largely developed, being the 
mining bed of the Clearfield and Punxsutawney districts, 
and also present in excellen1; condition in the recently opened 
fields in northern and eastern Cambria county. Another 
important bed is known as the Sharon bed (a block coal) in 
Mercer county. 

Corundum ..... Corundum, emery .... Near Unionville, Newlin township, Chester county; a large 
bed. opened and worked up at Kennett Square; in vicinity of 
Media and in Aston township, Delaware county, in small 
quantity. Other occurrences in Chester, Delaware, and 
Lancaster counties, very sparingly. 

Feldspar .............. (See Albite and Orthoclase.) 

Fireclay ............ . 

Flagging stone .••••.. 

Galenite • .. • • .. Galena .............. .. 

Granite ............. .. 

Halite ......... Common salt, brines .. 

Sandy Ridge, Centre county; Clearfield, Blue Ball station ; 
Woodland, in Clearfield county; Johnstown, Cambria 
county; Indiana county, many loc.alities; Brookville and 
Be!lport, Jefferson count.y; n&ar Kittanning, Armstrong 
county; Big Beaver township, Beaver county; Bolivar, Sa
lina, and Ligonier, Westmoreland county; Londonderry 
township, Somerset county ; Springhill township, Favette 
county; Benezette, Elk count.y; Forks township, Sullivan 
county; Queen's run and Farrandsville, in Clinton county, 
are some of more important localities of general occurrence 
in Coal Measures in central and western parts of State. 
Quarried at these and other localities. 

Numerous quarries in grits and sandstones of Hamilton group 
in Shohola, Lackawaxen, Greene, and Westfall townships, 
near Delaware river and Lackawaxen creek, in Pike county; 
also in Barrett, Price, and Paradise townships, Monroe 
county; Nicholson, Wyoming county; Auburn, Susque
hanna county; New Era, Bradford county ; Dttshore, Sulli· 
van county. In northwestern and western counties the 
sub-Carboniferous and Carboniftlrous formations yield a 
flagstone for local uses. 

Phamixville mines, Chester county; mines near Shannon ville, 
Montgomery county ; Pequea mine, Lancaster llounty (ar
gentiferous); New Britian, Bucks county; Sinking valley, 
Blair county, accompanying zinc ores; with pyrite in sand· 
stone, Bradford county; and, near Pottsville, mines of 
Chester and Montgomery counties have been long worked. 

Granitic, gneissic, and mica schist rocks are quarried in the 
eastern part of the State. The South Mountain range, from 
Delaware river to Lebanon county, and the gneissic rock 
region of the southeastern pa.rt of the State in Buck~, 
Philadelphia, Mont.gomery, Chester, Delaware, and Lan
caster counties afford many outcrops. These stones are 
quarried in many places for building material. 

Salt wells, Salts burgh, Indiana county; along Kiskiminetas 
river, Armstrong county; Bayard salt works, Long r~n, 
on Sewickley creek, Westmoreland county; on Yough10· 
gheny, Fayette county; Tarentum, Allegheny . cou~ty; 
Brighton and Industry, Beaver county; Boyd's H1ll, Pitts
burgh, and in Bradford county, in oil district. Manufactured 
on small scale at several of these places ar.d for local use• 
o11ly. Salt WO\ter i!llowQr 11au.d11 in oil region. 
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Hematite .. .. . . Fossil ore, dyestone 
ore. 

Hematite (2). . . Sp«:>cular iron ore, red 
hematite .. 

Remarks. 

In the Clinton p;roup, from Blooms burgh and Da~•~lltl, lilon
tour county, traceable through Northumberland, Snyder, 
Union, Miffiin, Centre, Juniata, Fulton, Perry, and Hunt
ingdon counties, of middle Pennsylvania, and thence through 
Bedford to the State line on the south. Fossil ores of the 
Chemung formation are mined in the north, in Bradford and 
Tioga counties, also in Lycoming county. 

N otnearly so abundant as the fossil ore. Near Durham, Bucks 
county; near Hanover, at Dillsburgh and Wellsville, the 
Codorus region, York county (micaceous hematite); with 
magnetic iron ores in Lebanon and Chester counties. Some 
scattering exposures iu the York county basin. Micaceous 
iron ore in Catholic valley, southeast ridge of South mount
ain, near C_hambersburgh. 

Kaolinite .••••• Kaolin................ Common in southeastern part of State. Dug in Concord and 
Birmingham townships in Delaware county, and in New 
Garden, Kennett, and East Nottingham, in Chester county. 
Near Douglassville, Berks county. 

Limestone ............ The Silmo-Cambrian limestone of the Great valley, and of 
the valleys included between the ranges northwest of it, 
is quarried at very many localities and extensively. It 
affords building stone in Northampton, Lehigh, Berks, 
Lebanon, Dauphin, Cumberland, and Franklin counties. 
The Lancaster and York county limestones furnish some 
quarry stone. In the central Eart of the State the Lower 

;r;~~e1~::l~tf:s~ U:jg~h;r;~~!ra:dgn~~~~~~:tlhe~l:~~t~~:: 
in the Coal Measures occur at many localities. 

Limestone (2),hydrau- Coplay and Egypt, Lehigh county-manufactured into Port-
lie limestone. land cement; Hokendaqua creek, Northampton county, and 

near Siegfried's bridge (horizon of Trenton limestone); 
Johnstown, Cambria county, and Putneyville, Armstrong 
county. 

Limonite • .. • • • Brown hematite ..... 

Limonite (2) ... Bog iron ore ..•.••.... 

Magnetite . . . • . Magnetic iron ore ..•. 

Very extensively developed in the Great valley from the 
Delaware to the Maryland line. Many scattered ore banks 
in Northampton, Lehigh, Berks, Lebanon, Dauphin, Cum
berland, and Franklin counties, associated with the Siluro
Cambrian formation. Also in Montgomery and Chester 
counties, in a narrow belt crossing the Schuylkill at Spring 
Mill on southern margin of Limestone valley. In Lancaster 
county the noted Chestnut hill and other ore banks, in 
limestone (Formation II). York county ore banks, west of 
Susquehanna. In Kishacoquillas, Nittany, Sinking, Canoe, 
and Morrison's Cove valleys in middle Pennsylvania. The 
Oriskany and Lower Helderberg formations carry limo
nites in Huntiu~clon, Blair, and Perry counties. In the 
Juniata region, m Miffiin and Huntingdon and Bedford 
counties, resulting from alteration of carbonate ores. The 
M.arcellus shale is ore-bearing in Yellow Creek district, in 
Blair county, and on the affiuents of the Juniata in Juniata 
and Perry counties. Brown hematites abound in the Coal 
Measures also, and particularly along the outcrop of the 
"ferriferous limestone." They occur in western Indiana 
county, in northern Armstrong, Clarion, Jefferson, But
ler, Lawrence, and Beaver counties, in large deposits. 
Other localities are worked in Centre, Clearfield, and tha 
Coal Measures territory of southwestern part of the State. 

Widely distributed; in small deposits generally. Mercers· 
burgh and other localities in Franklin county extensively 
developed and worked. Concentrated in the eroded out
crops of Silurian and Siluro-Cambrian limestones, ancl are 
rather siliceous. The limonites in the less siliceous lime
stones (Trenton) are softer. 

In t.be South Mountain belt; large mines at Durham, North
ampton county ; Topton, near Reading; Fitz island, near 
Springfield, Boyertown; Jones mine, near Morgantown, in 
Berks county; Cornwall iron mountain, in Lebanon county; 
Dills burgh, in York county; near Knauertown and the War· 
wick mines, in Chester county. Many additional localities 
o~mines, a:pd of oc()urre:qce& iu small quanti~ie& could QQ 
given., 
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Malachite ...... Green carbonate of Cornwall iron mines, Lebanon county; ;r ones mine, near Mor
gantown, Berks county; Fritz mine, near Reading; mines 
near Knauertown, Chester county ; Millerstown to Mary· 
land line, Adams county. Not mined alone as an ore, but 
with other copper compounds. 

copper. 

Marble ..••••..•..... . Large qua.rries along the Schuylkill, near Conshohocken; 
King of Prussia and Henderson station, in Montgomery 
county. Marbles occur in Chester and Lancaster counties 
to limited extent. 

Marl.................. Harmonsburgh, Crawford county; Greencastle, Franklin 
county. 

Millerite . ...... Capillary pyrites, sul· 
phide ef nickel. 

Gap nickel mine, Lancaster county with copper-bearing 
pyrrhotite, copper pyrites, etc. 

Natural gas .... .... .. Important fields. 

Ocher........... .. .. . . Clinton shales near Lehi~h gap. In many places the clay 
from ponds where limomte has been washed is burned and 
used for paint. 

Orthoclase. . • . . Feldspar ............. . 

Petroleum . .. • . Petroleum .......... .. 

Concord township, Lower Providence township, Ridley- town· 
ship, near Chester, near Upland, Delaware county; Penns
bury township, near Unionville, Newlin township, Poor 
Ho, quarries in West Bradford township (chesterlite), in 
Chester county ; Mineral hill, Middletown, and Upper Prov
idence, Delaware county; near Feisterville, Bucks county; 
Seissholzville, near Alburtis, Lehigh county; and many 
other places. Common as rock constituent. .A. few locah· 
ties worked. 

Pennsylvania oil region is comprilled within the limits of Mc-
Kean, Warren, Crawford, Venango, Mercer, Clarion, But· 
ler, Lawrence, Beaver, Allegheny, ani!. Washington coun
ties. Some of tht' more important oil centers are Tidioute, 
West Hickor:y:, Titusville, Sham burgh, Pi thole, Petroleum 
Uentre, Oil C1ty, Bradford ; in southwestern part of State, 
on Dunkard's creek, Greene county. Oil is found in small 
quantities iu Fayette and Westmoreland, and probably in 
other counties in western part of State. 

Quartz ...•..•.. Quartz ................. Of general occurrence. 

Quartz (2) ..... Sand .................. For glass manufacture, near Lewistown, McVeytown, and 
Vineyard station, Mifflin county ; Hamilton township, 
Monroe county; Bel vernon, on Monongahela river; God
frey's ridge, near Stroudsburgh, Monroe county; Chester 
county. 

Sandstone ........... . 

Serpentine..... Serpentine .••...•.... . 

Siderite .••..•• Carbonate of iron, car
bonate ore, clay iron
stone. 

The red sandstone of the Triassic age affords a building stone 
at a few points in the belt crossing the State from the Dela
ware to Harrisburg, and thence to the Maryland line. The 
more extensive outcrops of the Silurian, Devonian, and 
Carboniferous sandstones in the Appalachian and trans
Appalachian regions are much more largely used, and very 
many localities obtain stone for construction from the vari
ous members of these geological series. At the southeast 
the primal sandstone (of Rogers) is quarried at a very few 
places. Potsdam sandstone is a quartzite, extensively used 
at Bethlehem, Hillertown, etc. , north and south slopes of 
South mountain. 

Southeast part of State, quarries near Springfield and Lafay· 
ette, Montgomery county; West Nottingham, Chester 
county; Media, Delaware county ; nsed for building. Pre· 
cious serpentine near Easton; Tredyfferin, Easton, and East 
Goshen townships, Chester county; Fritz island, near 
Reading, Berks county; near Yellow s~rings, Radnortown
ship, Delaware county. Other localit1e~ of serpentine in 
Lancaster, York, Montgomery, and Lebanon counties. 

In eastern Pennsylvania, in Siluro-Cam brian formations, with 
limonites. In the Devonian (Formation VIII) in Hunting· 
don, Mifflin, Bedford, and Fulton counties. In the Mauch 
Chunk, red shale (XI) carbonate ores occur in the Lacka
wanna valley and at Srranton; Ralston, Lycoming county; 
in Clearfield, Cambria .. Huntingdon, Somerset, and Fayette 
counties. The Coal Measures carbonates are found in all 
~4e counties of ~he anthracite an4 bitum~nous c9al basip.~. 
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Siderite (~) . . . . Black band ore . . . . . . . In Coal Measures at Pottsville. Black band ores also occur 

throughout the northern coal field, but are not persistent, 
though occurring at the same horizon. 

Talc ....... . 

Slate . ................ Bangor (Chapman's quarries) in Northampton county, Slat-
ington, in Lehigh county, are centers of large quarrying 
operations for roofing slate. 

Peach Bottom slate district, Yor 1< county, chiefly about Delta, 
Bangor, and Slate Hill post-office. In Lancaster county 
slate is quarried near Peter's Creek St-ation. 

Steatite, soapstone.... Quarries near Lafayette, Montgomery county; West Goshen 
township, near Unionville, \Vest Nottingham township, 
Chester county; near Texas, I~ancaster county; near 
Easton, besides many other localities, in serpentine belts 
of southeastern part of state. 

PENNSYLVANIA-Not Mined. 

-----------------------------~------------------------------------------------
I 

Albite . . . . . . . . Feldspar . ......... . 1 Chester, Delaware county; Mineral hill, near Media, .P.ast 
Bradford and Unionville, Chester county. 

Amethyst . . . . . Amethyst . . . . . . . . • . . . East Bradford, Pocopson, Sadsbury, Providence, Aston, M!d
dletown, and Birmingham, Chester county. Occasionally 
stones suitable for gems. 

Apatite....... . Phosphate of lime . . . . Numerous localities in Berks, Montgomery, Philadelphia, 
Chester, and Delaware counties, but not to workable extent. 

Asbolite . . . . . . . Earthy cobalt........ . Near Albertis, Lehigh county; in drift., opposite Fairmonnt, 
Philadelphia. 

Barite .... . .. . Barytes, heavy spar .. West of New Hope, Bucks county, several old mine holes; at 
Phrenixville mines, Chester county; Jug Hollow mine, 
Montgomery county, and other localities in southeastern 
part of State. Fort Littleton, Fulton county, mined to 
some exte~t; Waynesborough, Franklin county; Sinking 
valley, Bla1r county. 

Bornite .•.•.... Purple copper ore .. . In Triassic rocks, York county. Other localities in Mont
gomery, Chester, Adams, and (in Devonian rocks) in the 
northern central counties. 

Calamine ...... Zinc silicate ......... . Friedensville, Saucon valley, Lehigb. county, with blencle in 
limestone (stopped becauseofexpenseofpumping); Espy, 
Northum berland county; Sionking valley, Blair county; 
.Lancaster zinc mines. The Pennsylvania zinc works ob
tain iheir material mainly from New Jersey and other 
States. 

Col.,.Hto ••••.. , Sulphato ofot<Ontia .. 

Chalco lite . . . . Copper glance, vitre
ous copper. 

Near Frankstown, Huntingdon county; in thin seams. 

Phrenixville, Chester county; Woods's mine, Lancaster 
county; with bornite in northern counties, sparingly. 

Chrysocolla .. 

Coal, var. lig
nite. 

Silicate of copper . .... Cornwall mines, Lebanon county; Jones mine, Morgantown, 
Berks county; Phrenixville, Chester county; Perkiomen 
mine, Montgomerycounty; Frankford,andon Wissahickon; 
nowhere in quantity to be considered as an ore. 

Lignite . . ....•...••••. In several caves, South mountain, Franklin county. 

Copper .............. . Cornwall mines, Lebanon county; Jones iron mine, Berks 
county; Knauertown, Chester county; Gap (nickel) mine, 
Lancaster county; copper mines, South mountain, Millers
town to Maryland line, Adami:! county, and at various places 
along the Loyalsock and Muncy creeks in Sullivan and 
Lycoming counties. At no one of these localities,of itself, 
in workable quantities. 

(}uprite........ Red oxide of copper . . Cornwall, Lebanon county (a considerable percentage of the 
copper ores here separated from iron ore); Chestnut hill, 
near Easton; Perk10men mine; copper mines in A<lams 
county, neat· ltfarylall<llipe, · · · .. 
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Fluorite . . . . . . . Fluorspar ..... _...... Newlin, Chester county; in gneiss, Frankford; near Dela
ware water gap, very small quantities in all localities. 

Garnet . . . . . . . . Garnet . . . . . . . . . . . . . . Darby creek and Concord township, Delaware county; nrar 
Unionville, Chester county, widely disseminated in Phila
delphia gneiss, aud other localititlS in southeastern part of 
State. Some suitable for cutting as gems. 

Gold.......... . Gold .............••... Franconia, Mont~omery county, sparingly in quartz ancl py
rite; in copper pyrites, Phrenixville; Gap minr, Chester 
county; sands of Delaware river and clays of Philadelphia 
scarcely traces. None of economic importance. 

Graphite ...... Plumba~o, black lead Bustle ton, Bucks county, mine worked for nearly 100 years; 
Chestnut hill, near Easton; Robinson's hill, on S1,huylkill, 
near Philadelphia; P_ughtown, South Coventry, Chester 
county; near Jones rome, Berks county; and other locali
ties in gneissic aml metamorphic rocks of Lehigh, North
ampton, and Chester counties-generally sparsely dissemi
nated in rock. 

Greenockite... Sulphide of cadmium. Friedensville zinc mines, Lehigh county, incrustation upon 
blende, in small quantity. 

Hytlroziucite . . Carbonate of zinc..... Friedens ville, with zincblende. 

Magnesite . . . . . Carbonate of magnesia 

111elaconite . . . . Black oxidfl of copper 

Molybdenite... Sulphide of molybde
num. 

Magnesia quarries, Goat hill, West Nottingham, Chester 
county, formerly worked. Large deposits at Low's chrome 
mine, Wood's chrome mine, etc., in Lancaster county, and 
at Scott's mines in Chester county. Othet·localities iu· Dela
ware, Chester, and Lancaster counties, of occurrence in 
small masses. 

Perkiomen mine, Montgomery county; silver-lead mines, 
near Phrenixville, Chester county. 

Frankford, in gneiss; Chester, Delaware county; Alsace 
township, near Reading; sparingly. 

Muscovite..... Mica.................. Penns bury township, Unionville, Newlin township, Chester 
county; Leiperville, Delaware county, and many localities 
in southeastern part of State. 

Psilomelane . . . Oxide of manganese . . Occurs with limonite in ore banks, Kittatinny valley, alHl in 
small quantities in gneiss, near Bustleton, Bucks county. 

Pyrite ......... Iron pyrites .. ........ Gap mine, Lancaster county (nickeliferous); Cornwall, Leba-
non county, cupriferous, and also cobaltiferous. Many lo
calities; _not mined except when bearing valuable metals, 
or for pamt manufacture, as at Jamestown, Mercer county. 

Pyrolusite ..... 

1 

J3lack oxide of maug::t· 
nose, mang;anesl' ore. 

Pyrrhotite Magut' tic pyrites, 
(nickelifer- nickle ore. 

.ous). . I . 
S1lver (natJvo). Silver ................ . 

I Smithson He . . . Carbonate of zinc, 
''dry bone.· • 

Edge Hill and near Spring mill, Montgomery county; with 
limonit~ frequently, especially in Saucon and ·williams 
townships, Northampton county. 

Gap mine, Lancaster county (nickeliferous); also in A.lsace 
!~~~~~:~i ~::!r~~~~l\~[;;s~erks county; in small quantities 

Wheatley mine, near Phrenixville, Chester county· Pequea 
mines, Lancaster county. 

Friedensville zinc mines, with calamine and blende; Sinking 
valley, Blair county ; Lancaster zinc mines. Not worked 
alone as an ore. 

Sphalente . . . . Ziucblende............ Friedens ville zinc mines, Saucon valley, with blende and 
smithsouite in limestone; Lancaster ziucmines andl'equea 
mine, Lancaster count.v, with galenite; Sinkiug valley, 
Blair couuty, with galenite and (in places) smithsonite m 
limeAtone, mines worked irregularly; Now Rritain, Bucks 
conn t y, with galena; Espy, Columbia. county, in I imestone; 
Phrouixvillo mines, Chester county, with lHad oreA and in 
considerable quantity; Ecton mine, near Shannon ville, 
Montgomery county. 

Wad ........ - .. Bog manganose ....... With limonite, ~orthampton, Lehigh, Berks, and other coun.-
tie~. 
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Wulfenite . . . . . Molybdate of lead . . . . Lead mines near Sbannonville, Montgomery county; Wheat
ley lead mines, Pbrenixville, Chester county; Pequea mines
Lancaster county. 

Zaratite . . . . . . . Emerald nickeL...... Wood's mine, near Texas, Lancaster county, with cbromite, 
1 

in considerable quantity. 

RHODE 

Coal • • • • • • . • . . . Coal, anthracite coal, 
graphitic coal. 

ISLAND-Mined. 

Coal Measures extend from south to north across State; Now
port, Kent, and Providence counties ; Portsmouth mines 
(not worked); Cran!lton, mines worked; Newport neck, 
Newport county, seams 1 to 3 feet thick; Quaker hill, New
port count.y, mine opened years ago. Several beds, vary
irg from 2 to 23 feet thick, but irregular. Some of coal 
graphitic, and worked for graphite. Pt·oduction limited 
to local use mainly. Rhode Island anthracite contains 
about the same fixed carbon as average Pennsylvania an
thracites and has little sulphur; adapted for iron smelting, 
but not a very useful steam or domestic coal. 

Dolomite ••.••• Dolomite ..••••..••••. Quarried and burnt for lime, Lincoln, Providence county. 

Granite. . . . • . . . . • . . . • . Nipmuck granite quarried in South Scituate, Providence 
county; Kin~ton, Washington county, a porphyritic gran
ite; Beacon .!:'ole bill, in Cumberland, a syenitic granite; 
large quarries at Westerly, worked for monumental and 
statuary purposes, the refuse being used for curbing, :flag
stones, and paving stone. 

Graphite ....... Plumbago. black lead. Cranston coal mines. 

RHODE ISLAND-Not Mined. 

Actiuolite ............................. Cumberland. 

Agate . . . .••••. Agate . . .. . • . •• • . . . • . . Diamond hill, Cumberland. 

Asbestus ...... Asbestus ............. Cranston. 

Chalcedony... . Chalcedony . .......... Diamond hill, Cumberland. 

Chalcopyrite ... Copper pyrites ..••••. Near Sneech pond, Cumberland. 

Clay .•.. .. .•••.. .... .. Newport neck, Newport county, suitable for :potterr; Block 
island. · 

Flagging stone, sand- Pawtucket. 
stone. 

Cyanite........ . . . . . . . .. • • . . • .. • • • • • • . . Foster, Providence county. 

Galenite ....... Galena ................ Cumberland and Lincoln. 

Garnet ........ Garnet ................ Cu~berland; Foster, Providence county. 

Graphite ...... Plumbago, black lea(l. 

Ro~•tito -·.····1 Homahlto .••••••.••••. 
Ilva1te, yen1te -' -...................... . 

Tower hill, Kingston, Washington county; also beneath hill 
on which Providence is built. 

Cranston, Providence county. 

Sneech pond, Cumberland . 

.T asper . • . • . • . . . . . . • • . . Green and gray (red hematite), Cumberland. 

Limonite . . . . . . Bog iron ore . . . • • . . . . . Foster, Providence county, small deposits. 

Magnetite . . . . . Magnetic iron ore..... Cumberland iron hill, 12 miles from Providence and near 
Massachusetts line; ore lean, but free from sulphur and 
phosphorus; deposits lar~e; a porphyritic, magnetic iron 
ore. Gloucester, in chlorite. 

9194 MIN--50 
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:Molybdenite... Sulphide of molybde- Near Sneech pond, Cumberland hill, with chlorite, epidote, 
num. and magnetite. 

Serpentine ..••. Serpentine .••..•••••.. Newport; Smithfield; Johnston; Lincoln; Cumberland. 

Talc ..••••..••• 

Wad ......... .. 

Gold .......... . 

Steatite, soapstone.... On Mohassuc, S!llithfield, Providence county, delicate green, 
white, and dendritic; Cumberland and Johnston. 

Bog manganese....... Sneech pond, Cumberland. 

Whetstone ....••...•.. Woonsocket, in Providence county, micaceous sandstone 
worked for scythe-stones and grindstones. Smithfield, 
mica slate. 

SOUTH CAROLINA-Mined. 

Fire-clay ............. Wells ' place, King's mountain, York county, clays in kaolin 
district in central belt of State. 

Gold ................ .. The gold belt extends from the North Carolina border, south
west across the counties of York, Lancaster, Chesterfil'ld, 
Kershaw, Fairfield, Chester, Union, Spartanburgh, Green
ville, Pickens, and Abbeville. The principal mines at work 
are: Brewer mine in Chesterfield; Haile and Dixie mines, 
Lancaster; Magnolia in York, and Lockhart and Glendale, 
Spartanburgh county. Man.v old mines in the gold belt 
abandoned; auriferous gravels are found at many locali· 
ties, but chiefly in York, Union, and Spartanburgh coun· 
ties. 

Granite .....••••••..•. In Abbeville, Fairfield, Lexington, and Newberry counties, 
Union C. H., Union county (several quarries opened), 
Winnsborougb quarry, Fairfield county. 

Itacolumite. ••. Flexible sandstone.... Grindstone ridge, in Spartan burgh county (for grindstones 
mainly). 

Kaolmite ...... Kaolin, porcelain clay . Numerous localities, some of which are worked in Aiken, 
Barnwell, Livingston, Richland, Abbeville, Chester, Sum
ter, and York countieR. 

Limestone (marble in 
part\. 

Marl. ................ . 

Phosphate rock .•••••• 

Spartanburgb and Laurens counties; Limestone springs in 
northeastern part of Spartan burgh county. 

Post-Pliocene-Wadmalaw, and Edisto island, Colleton 
county; Saint Thomas, Berkeley county; along Santee, 
Ashley, Cooper, Edisto, and Savannah rivers. Belt along 
shore. 

Pliocene-Waccamaw, Horry county; Darlington, Sumter, 
and Marlborough counties also contain deposits of these 
calcareous marls. 

River deposits-Stono, Wando, Cooper, and Ashley rivers 
(Charleston and Berkeley counties); Edisto and Pow-pow 
rivers (Colleton county) ; Bull, Coosaw, Morgan, Ashepoo, 
Johnson, Beaufort, and Broad rivers, Battery and .Parrott 
creeks (Beaufort county). 

Land deposits-Berkeley, Colleton, and Beaufort counties. 

Sandstone .. .. .. ... • • • Sandstone in Bubrstone formation-Little Horse creek, Edge
field county; Platte springs. 

New Red sandstone-Hornsboro, Chesterfield county. 

SOUTH CAROL IN A-Not Mined. 

----------~----------------~----------------------------------------~~ 

Asbestns. .... Asbestus ............. Near Glenn springs, and near Cedar springs, Spartanburgh 
county; associated with steatite, in dike formation; Ha
good mine, Pickens county. 

llismnthite . . . . Bismuth ocher........ Brewer mine, northern part of Chesterfield county (in small 
qullJntity only). 

l 
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Chalcopyrite ... Copperpyrites ..•..... Darwin 's mine, northern part of Union county; Mary mine, 
York county; Dickey place, Tiger river, northeastern part 
of Greenville county; Cherokee mine, northwestern part of 
Pickens county; Wilson mine, Chesterfield county. 

Cuprite ........ Red oxide of copper .. Mary mine, York county. 

Feldspar.............. Veins in gneiss near Pickens C. H., Pickens county, asso
ciated with bluish quartz, in large crystalline matter. 

Galenite....... Galena................ Parson's mountain (in gold mines), Abbeville county; Chero
kee valley, Laurens county; Cameron mine, 2 miles south 
of Limestone springs, in Spartan burgh; in mica alate, ar
gentiferous; Cherokee (gold) mine, in thin vein (argent
iferous), in northwestern part of Pickens county. 

Graphite ....... Plumbago, black lead. Northeast corner of Spartanburgh (near Cowpens furnace); 
Paris mountain, Greenville (thin vein, not worked). 

Hematite ...... Red hematite, specular Whitaker's mountain, northwestern part of York count;r.; 
iron ore. (Harding bank, Bird bank); northern sloJ?e of Kings 

mountain, York county, to Gelkey's mountam, in Union; 
Heady hill bank, near Cooperville, Spartanburgh; Jack
son bank; near Cowpens furnace, northeastern part of 
Spartanbur~rh county; near Greenville C. H., Greenville 
county ; thin superfidal deposita, formerly worked. (See 
also Itabiryte, which contains both magnetite and hema
tite.) 

Itabiryte ...... Specular schist....... "Red ore "-Critses, Cooperville, Union county; Ellen fur
nace, near Union line, in Spartan burgh count~; Bird's mine, 
and silver mountain, York county; Gibson a mine, Spar
tan burgh. Ores in a narrow and short belt-York, Union, 
and Spartan burgh counties. Occurrence in itacolumite. 

Lignite . . • . . . . . Brown coal........... Whortleberry branch, north of Cheraw, Chesterfield county; 
near Mount Craghan, Marlborough, same county; Savan
nah river, Edgefield county; Pickens county. 

Limonite .. . .. . Brown hematite ...... 

:Magnetite . . . • . Magnetic iron ore, 
"gray ore." 

Nanny's r:nountain, York county (northeast of Yorkville); 
Pacolet 1ron works, Spartan burgh county; near Cowpens, 
and Cherokee ford, Spartan burgh county; McCord's mount
ain in Greenville county; Abbeville county; Ruff's mount
ain, Lexington; Crooked creek, Pickens county; also in 
Chesterfield county. (But mainly confined to mica slate 
of Spartanburgh and Pickens counties.) 

Lee and Parker bank, northwestern part of York county; 
Sweedish Iron Manufacturing Company's mine, corner of 
Union county; Rardin's bank, Whitaker's mountain, York 
county; Hogue bank, York county; Fields, Susan furnace; 
Blockley, in Spartan burgh. Ore occurs in itacolumite and 
talcose slate rocks, in a belt stretching from northeast to 
southwest through York, Union, and Spartan burgh coun
ties. 

Malachite ...... Carbonate of copper .. Cameron mine, near Limestone springs, in Spartanbnrgh 
county. 

Ocher ................. Yellow, at Lang-Syne, Orangeburgh; also in Chesterfield 
county. 

Psikmelane.... Manganese ore ... • •• . Has been mined near McCormick, Abbeville county. 

Pyrite ......... Iron pyrites .......... Nilson mine, 7 miles northeast of Yorkville, York county; 
Sutton mine, northeast corner of York county; Hagin 
mine, Bellair, Lancaster county ; Brewer and Edgeworth 
mines near Hornsboro, Chesterfield county; abundant in 
Spartanburgh and York counties. 

Pyrolusite.... . Oxide of manganese . . Hard Labor creek, Edgefield county. 

Pyromorphite. Phosphate oflead ..... Cameron copper mine, Limestone springs, in Spartanbnrgh 
county. 

Quartz .... , .... Glass sand ............ Near Aiken C. H., Aiken county. 

Siderite •••••••• Spathiciron ore ....... Bird bank, Klng's mountain, York county. 
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Silver.......... Silver...... . . . . . • . . . . . In galena, Cameron mine, 2 miles south of Limestone springs, 
Spartan burgh county; Cherokee mine, northwestern part 
of Pickens county. 

Talc........... Steatite, soapstone.... On Wateree creek, Lexington; Sandy river, Chester (worked 
to a limited extent); in Abbeville county, several beds; 
Anderson county, Cedar springs, in Spartan burgh; near 
Glenn springs, Spartanburgh; western part of Union 
county; Salubrity post-office, Pickens county. 

Whetstone ............ Abbeville county; Turkey creek, Edgefield county. 

TENNESSEE-Mined. 

Azurite........ Blue carbonate of cop- Ducktown copper mines, Polk county. 
per. 

Barite ......... Barytes, heavy spar .. 

Calamine .. • • •• Silicate of zinc ....... . 

Mulherrin creek, Smith county, gangue of lead vein; gangue 
oflead vein near Hays borough, Davidson county, associated 
with blende and galena; 12 miles from Greeneville, Greene 
county, in veins in Knox dolomite; Whetwell, near Mouse 
creek, McMinn county, a large deposit; many other locali
ties in small quantities. 

Stiner's zinc mine, Powell'1:1 river, Union county, with smith
sonite in irregular veins in the Knox dolomite; Mossy creek 
.Jefferson county, asf'ociated with smithsonite and blende i~ 
the Knox dolomite; other localities )n J eft'erson, Knox, Cocke, 
Loudon, Monroe, Moore, and Bradley counties in valley 
of east Tennessee. 

Chalcocite..... Copper glance . • • . . • . . Ducktown copper mines, Polk county. 

Chalcopyrite... Copper pyrites........ Ducktown mines, Polk county, most abundant ore at mines 
excepting black and red ores. ' 

Clay .•••••.•••••..••.• 

Coal .• ~ ........ Coal, bituminous coal. 

Potters' clay; Sulphur fork of Beaver dam, Hickman county, 
and many places in Hickman, Perry, and other counties 
along Tennessee river. Cumberland iron works, Stewart 
county, 4 miles southwest of Cumberland City, Stewart 
county. These have been worked for local uses; McMinn
ville, Warren cuunty; fine clay near Cleveland (works on 
R. & 0. R. R .• near l'owell's station). 

Bituminous Coal Measures co-extensive with Cumberland 
table land, area 5,100 square miles, extending across the 
State, including counties of Scott, Morgan, Fentress, Van 
Buren, Bledsoe, Sequatchee, Marion, Claiborne, Campbell, 
Anderson, Rhea, Hamilton, Overton, Putnam, White, Frank
lin, Warren, Coffee. 1. Sewanee division, or southern divis· 
ion; Sewanee coal banks near Tracy City, in Mal'ion countv; 
the main Sewanee seam varies from 3 feet to 7 feet thick; 
there are several beds, thickness very irregular, but aggre
gate of coal large. 2. Walden's ridge and Raccoon mount
ain division; 1Etna mines, in Marion county; main 1Etna 
vein 18 inches to 7 feet or more thick, of good quality, cok
able, not hi*hly bituminous; above it are" Kelly coal," 
"Slate vein,' and "Walker coal," each 2 to 6 feet thick; 
Upper Elk valley, mines near station. 3. Northern divis
ion, at Scarborough's mill, on Caney fork, seam 4 to 6 feet 
thick. Principal mining localities: Tracy City, Marion 
county; Victoria mines; Cold Creek mines, in Anderson 
county; Rockwood mines, Roane county; Sorlden mines; 
mines near Chattanooga; Caryville, Campbell county; 
lar.e;e mines near Newcomb and Gelhco, Lower Elk valley, 
in Gellico district. 

Cuprite........ Red oxide of copper... Ducktown copper mines, Polk county, the rich ore of second 
zone at mines, associated with black oxide of copper. 

Flagging stone ........ Near Montgomery, Morgan county; near Knoxville, Knox 
county, blue flags (limestone) ; Lebanon, Wilson county. 
Sandstone of the mountain limestone, Overton and White 
counties. 
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Galenite....... Galena................ In iron ore, Bompass cove, Washington county; Carter's fur
nace, Carter county ; with copper ore!'! at Ducktown 
mines, Polk county (small quantities) ; Caldwell's mine, on 
Powell's bill, Union county; oecurs in scattered grains and 
lumps in K..1ox dolomite, and as vein, filling IJ vertical fis
sure, worked; Hambright's mine, Chatata valley, Bradley 
county, in Knox dolomite; Carter mine, 3 miles eas~ of 
Sweetwater, Monroe county; Montgomery mine, 2 m1les 
northeast of Cartertown. Galenite occurs at many locali
ties in Knox dolomite in East Tennessee valley. In lim
ited quantities, Mulberrin creek, Smith county, and else
where in central basin of Trenton, in Tennessee and 
Nashville series (Trenton and Hudson). Poplar Creek 
mine&, Oliver springs, Anderson county. 

Gold ..••••.•.. Gold .•••••••••••.••.•• Coca creek, Monroe county, Whippoorwill Mining Uompany. 
Gold-bearing quartz >ein in semi-talcose clay slate; Coca 
creek, Monroe county, in sandstone gravels, worked a little 
every year; east of Montvale springs, Blount county; in 
water of Citico creek, Monroe county; in bed of Cane creek, 
Monroe county; bead waters of Tellico creek, Monroe 
county; Polk county also; veins of gold-bearing quartz in 
Ocoee group of slates. 

!lematite ..... - Solid or hard ore, red Cannon bank, 7 miles from Elizabethtown, Carter county, 
hematite. ma8sive bed in Knox sandstone, worked; Crockett bank, 

1 mile west of Holston river and in eastern part of Sullivan 
county; Sharp bank, near Sullivan county; a bed in Knox 
dolomite; Thomson bank southeast of Bristol, Sullivan 
county. Stony Creek valley or hillside between Knox and 
Pottsdam formation!!. Sporadically in the red knobs south· 
east of E. •.r., V. and G. R. R. 

Hematite (2) ... "Drystoneore,""block Hills bank, eastern part of McMinn county, stratified large 
ore." bed in Trenton series. This ore occurs on eastern border 

of Cumberland table land in Hancock, Claiborne, Gra-inger, 
Campbell, Ander!'!OD, Roane, Rhea, Meigs, and Hamilton 
counties. Used by furnaces in valley of East Tennessee. 
Occurs in rid~es or ranges. 1. Mountain range almost con· 
tinuous from Virginia to Georgia, 160 miles, and of a·~·erage 
thickness of 20 inches; usually more than one ore bed. 2. 
Lookout Dyestone rirlge, near Chattanooga, Hamilton 
county, extending north to Rhea county. 3. Half-moon 
Island range, in Roane, Rhea, and Meigs counties ; excel
lent and extensive beds of ore. 4. Big valley and White 
Oak mountain ranges-a broken range extending across the 
State east of above ranges, 5. Powell's and Lone mountain 
ranges, in Hanr.ock and Claiborne counties. 6. Elk fork, 
northwest of Campbell county, and Sequatchee valleys, in 
Bledsoe, Sequatchee, and Marion counties. A range north
west of above mentioned. Oro abundant; used on a small 
scale. In 1880, 71,657 tons were mined. Ore used at South 
Pittsburgh, Chattanooga, Rockwood, and Oakdale furnaces. 
Largest and most productive mines are Stringer's hill, 
north of Chattanooga, and Shin Bone ridge, in Hamilton and 
Rhea counties, and near the Tennessee river, and from Rock
wood to Emory gap, in Morgan County ; also Ooltewah and 
White Oak mountain, in Hamilton, James, and Bradle:y 
counties; Iron hill, Red Cloud mine, and Half-moon Island 
mine, all in Rhea county; Ironton, Roane county. Isolated 
deposit in Hardin county, middle Tennessee. 

Limestone............ Knox dolomite. C_hatta.nooga, Hamilton county; Trenton 
(Carter's creek) limestone. Maury county; Nashville se. 
ries, blue and dove-colored limestone, Nashville, David· 
son county; Caryville, Campbell county; Wells Creek 
basin, Houston county. 

Limonite ... • . . Brown hematite . • . . • . Eastern iron ore regions across State from Virginia to Geor
gia, in Johnson, Carter, Washington, Sullivan, Greene, 
Cocke, Sevier, Blount, Monroe, and Polk counties. They 
occur in banks or deposits in matrix of clay, sand, chert, 
and debris of disintegrated rocks of Knox group (Potsdam) 
mostly in Knox dolomite; 1880-8,630 tons of ore mined·in 
this belt. At Crockett bank, eastern partofSullivancounty, 
with hematite; also other localitie~ of the hematite in Sul
livan county; Crockett's, Sharp's, and other banks, John
son county, south foot of Holston mountain; Laurel Creek 
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Limonite (con- :Brown hematite ..... . valley and Butler furnace banks; Carter county, Dove River 
cove banks; Washington county, deposits in Bompabs cove, 
Greasy cove; Greene county, several banks manganiferous 
ore near Unak~ furnace; Cocke county, Whitehall, Peck's. 
mountain and others; Sevier county; :Blount and Monroe 
counties, almost inaccessible; McMinn county, Tellico 
plains, several deposits; Ducktown copper mines in '·goa
san," Polk county. 

tinned). 

Magnetite ..•• 

Western iron region: A belt 50 miles wide, crossing the State 
in counti~s of Lawrence, Wayne, Hardin, Lewis, Perry, De
catur, Hwkman, Humphrey, Benton, Dickson, Montgom
ery, and Stewart. Occurs in irregular lumps or hollow con
cretions called "pots," also "honeycomb" and" pipe," in the 
sandy matrix. "Ore region gravel" of Safford (alluvium), 
Hickman county, has several noteworthy localities, e. g., at 
lEtnafurnace (2 square miles of ore ground, 10 feet to 100 
feet deep); next come Dickson and Stewart counties, e. g., 
beds of Cumberland iron works, in Ste<vart county, Bear 
spring, Morgan banks owned by it. Steele's bank, Mont
gomery county. These ores of excellent quality, but not 
fully developed as yet. Same ores on east side of Highland 
river in Warren, Coffee, White, and other counties. Knox 
ore is under various local names, accor-ding to structure, 
"Pipe" ''Pot," "Blackjack," "Honeycomb," "Shot," 
"Bog" (30,000 tons of ore raised in 1880). 

Lithographic stone . . . Overton, Clay, J efterson, and McMinn counties. 

Magnetic iron ore . . . . Crab orchard, Carter county, not a well defined vein, but 
with sahlite, in metamorphic group. Worked at a blopm
ary. .An extension of Cranberry range of North Carolina; 
eastern part of Johnson county, far from transportation. 

Malachite . . . . . Green carbonate of Ducktown copper mines, Polk county, in "gossan." 
copper. 

Marble .••••••••••.... Variegated marbles are quarded extensively at Knoxville, 
Concord, and other localities in Knox: county; at the Na
tional quarry and Rogersville, in Hawkins county. The 
quarries are in the T1·enton limestone, and the stone is 
known as ' 1 Tennes•ee marble." Other localities are: Near 
Athens, McMinn county; on Tellico river, Monroe county; 
Morristown, Hamblen county; Jefferson county; Loudon 
county; Rockport, in :Benton county; Decatur county. 

The "Chattanooga marble" comes from the upper part of 
the Knox dolomite and from East Tennessee valley. Black 
marbles are found in the Knox group, in Sevier, Polk, and 
McMinn countieq. 

Brecciated and conglomerate marbles have been quarried on 
the Little Tennessee, in Monroe and :Blount counties, and 
occur in Knox and Ocoee groups in Greene, Cocke, Sevier, 
and Unaka counties. 

Marl, green sand marl. Western Tennessee ; MeN airy and Hardin counties. 

Melaconite . . • . Black copper . . • . . • . . . Ducktown copper mines, Polk county. 

Millstone............. Chert of Knox dolomite, localities, Big spring, Claiborne 
county; also of other rocks for local uses ; Big creek, 
Campbell county, and other places. 

Sandstone ..• . •• . .. . . . Chilohowee sandstones of East Tennessee (freestones of the 
CoaLMeasures). White Oak mountain (Clinton and Oolte· 
wah). · • 

Siderite ••••••.. Clay ironstone, carbon- In shales of the sub-Carboniferous formation. Willev's bank 
ate of iron. on Coal creek, ..!.nderson county, Coal creek and Caryville. 

Wells Creek basin, Houston county. Beersheba springs, 
Grundy county; Coal creek, Anderson county; Caryville, 
Campbell county; and other Coal Measures localities. 

Smithsonite ... "Dry bone," carbon- Stiner's mine, on Powell's river, Union county,· associated 
ate of zinc. with calamine, in irregular veins in Knox dolomite; Mossy 

creek, Jefferson county, with calamine, ore abundant. 
Claiborne and Hancock counties. Other localities in val· 
ley of East Tennessee. 
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Sphalerite . . • • . Zincblende, '' b I a ck

jack." 
In small quantities at Ducktown copper mines, Polk county; 

Stiner zinc mine on Powell's river·, Union county; Mossy 
creek, in Jefferson county, occurs with smithsonite and 
calamine, ore abundant. Other localities in Jefferson 
county, Knox county, and Cocke county, in valley of East 
Tennessee ; also in central Tennessee, with galena. (See 
Galenite and Barite.) Bald Hill mine, Union county; Clai
borne county ; Straight Creek mines ; Beech creek, 
Johnson county. 

TENNESSEE-Not Mined. 

Alum... . . • • • • . Alum. . . . . • • . . • . . • • • . . In the black shale formation under the Coal Measures ; Alum 
cove, Sevier county, in shales. 

Bitumen ....... Asphalt .............. Perry's, on fork of Blue Buck creek, Hickman county, in 
seams (vertical), in limestone. 

Cerussite . . • . • . Carbonate of lead..... Occurs with galenite at several localities of latter mineral. 

Epsomite . • • • • . Sulphate of magnesia. Alum cove, Sevier county, in Ocoee shales. 

Fire clay ............ Under beds of coal in many localities; Aetna, Marion county; 
Chattanooga, Hamilton county. 

Granite............... Occurs in East Tennessee. 

Gypsum ....... Gypsum .............. Gray's cave, north part of Sumner county, and many other 
localities; not anywhere iu workable amount. 

Halite . . • . . . • . . Common salt, brines.. Salt works 3 miles from Sparta, White county; Obey river, 
Overton county, establishment here. Brine has been found 
in most of borings for petroleum in middle-Tennessee, in 
Warren, Van Buren, Overton, and Jackson counties. 

Hydraulic limestone.. Brown shale of Trenton and Nashville series, ea!lt of Knox
ville, Knox county, have been used; Horse creek, east of 
Savannah, Hardin county; Saltillo ledge, Hardin county; 
occurl'ences of hydraulic rock in Ortties bed of Nashville 
series, near Clifton, Wayne county, worked before the war. 

:a:..ignite........ Brown coal . . . . . . . . . . . Quite common in Bluff lignite formation (Tertiary), in west
ern part of State, near Mississippi river, usually 3 feet to 4 
f~et thick, rarely 5 fe~t to 6 feet; occurring with clay, lig
mte of no value ; not m demand; once worked. Raleigh, 
Shelby county; Old Fulton, Lauderdale county. 

Magnetite •.•.. Magnetic iron ore ..•. E~~~~~ie:.lount county, float; Cocke, Carter, and Unicoi 

llalachite . . . . . Green carbonate of Buck Miller mine, Monroe county; north of Coco creek, 
copper. Polk county. 

(7) Manganese, black ox
ide of manganese. m Jones' valley, Cocke county; Boatman's ridge, between 

Morristown and Beau's ridge, Cocke county; occurs in 
considerable masses; mine<t in Johnson county, worked for 
a time ; Carter county, extensive beds ; south of Madison
ville, Monroe county; Starr's mountain and other places, 
Polk county. 

Marble ............... Near Charleston, Bradleycounty; Big Sandyriver,Henry 
county; White county, and elsewhere. 

Niter .......... Niter, saltpeter ....... Many caves in limestone formations, and especially in Cum-
berland table land ; not of much account. 

Petroleum . .. .. Petroleum roek oil... Oil spring, Liepers creek, Manry county; Mill creek, near 
Cum berland river, Jackson county, several points, on Obey's 
river, Overton county; Montgomery's mills, Piney river; 
Spring creek, southern part of Overton county; several 
w~Ils bored near the last locality yielded oil; Jones' creek, 
Dickson county, several wells bored, unproductive; Eagle 
creek, Overton county, three wells, some oil; wnlls in Fen
tress county, no longer pumped. Possibly in Elk valley, 
Campbell count.v; Stinking creek, same county. 

-
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Pyrite . . • . . . . . Iron pyrites ......... . At Ducktown mines (copper), Polk county, abundant with 
pyrrhotite (magnetic pyrites) ; near Greeneville, Greene 
county; in shaly (Knox) limestone, and other localities in 
Knox group of rocks. On Stony creek and at Taylorsville, 
with lead and silver. Many occurrences, but apparently 
not pure or large enough for working 

Quartz ..••...•. Glass sand ... .. .......••. Knoxville, Knox county, once used; in counties west ofTen-; 
nessee river. · 

Slates . . • . . . • . . • • . . • • . In eastern part of State, bt1t undeveloped. Fine roofing , 
slate, Abram's creek and Hiawassee river. 

Tetrahedrite ... Gray copper ore .••••. Buck Miller mine, Monroe county; mouth of C<>co creek on 
Hiawassee river. Argentiferous. 

TEXAS-Mined. 

Clay.................. Tom Green county; Concho county southwest to Rio Grande 
Brazos county. 

Coal, var. bitu
minous. 

Coal, bituminous coaL 

Coal, var.lignite Brown coal .••••...... 

Halite • • • • . • • • . Common salt, brines, 
rock salt. 

Bituminou_s (Carboniferous formation) extends from Llano 
county northward, to Red river, in Wichita county, many 
outcrops; Honey Creek cove, Llano county, bed 2 feet thick; 
northeastern part of Concho county, southwestern part of 
Coleman county, 3 feet thick, of good quality; on east 
of Rio Grande, 60 miles below Presidio; Fort Belknap, 
Young county; along \Vhisky creek, north of Fort Bel
knap; on C_oal cr~ek, n?rthern part of Young county, bed 5 
to 6 feet thick, mmed for local use; Graham, opposite falls 
of the Salt fork; Clear fork of Brazos, north em part of Ste
phens county, local nse only; Hubbard's creek, Stephens 
~ouuty; 2~ miles sontheast of Henrietta, Clay county; on 
:Sanuy creek, southwest corner of Montague county, out· 
crops; Home creek, Coleman county ; near the Colorado, 
Coleman county; Little Bull creek and Santa .Anna mount· 
ain, Coleman county; north of San Saba river, in San Saba. 
county; near Liberty hill, Williamson county, thin seam in 
Cretaceous limestones; Clear fork, northern part of Steph· 
ens county; Fort Belknap, Young county, upper (Belknap 
coal bed),· 2~ to 4 feet thick; lower (Br·azos coal bed), 4 to 6 
feet, extensively protected. Brazos coal field extends south 
to Colorado river, coals high in ash and sulphur, not thor
ougi:Jly tested; cannel coal on N ueces river, Kinney county, 
se\eral beds 3 to 4 feet thick. 

Robertson county, used at Dallas; Bastrop, Bastrop county 
(almost continuous outcrops of coal from Little river, in 
Milam county, northeast to Herndon, on the Brazos). Two 
beds: upper, 4 to 6 fet-t thick; tower, 6 to 8 feet thick (Ter
tiary). Barclay's, 8 miles east of Bremond; Head's prairie, 
Limestone county, outcrops similar to Brazos bed; Bear 
Grass, Leon county, bed 9 feet thick; 7 miles west of Cen
treville, Leon county; on the b:tuk of Trinity river, Leon 
county; northem part of Anderson county; 4 miles north
east of Henderson, Rusk county; 30 miles south of Marshall, 
on Sabine river, at. Coal ferr.v, Panola county; Sulphur 
Creek bluffs, Cass county, proved to be good ; near Jour
dan salines, VanZandt county; northwestern part of Gray
son county, near Whitesborough, Burleson county. Ter
tiary coal beds extend from near Rio Grande, southwest of 
San Antonio, southeast to Bowie county, near northeast 
boundary of State; larger beds are near boundary of Creta
ceous. Tertiary lignites in Rusk, Harrison, Cass, Grayson, 
Bastrop, Fayette, Caldwell, and Guadalupe counties. Lin· 
coln Company coal fields, at White Oaks. 

Along Uppet Pecos river; Salt lake, near Horsehead, on 
PecoP river: water of lagoons west of Corpus Christi, to, 
wards Brownsville; Jordan's or Grand Saline, VanZandt 
county, salt wells at work (Cretaceous) ; Graham, southern 
part of Young county_ wells for salt water; salt worked; 
salt made in south part of Wise county; Swenson's saline, 
west part Lampasas county; I'OCk salt in Red river country. 
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Kaolinite . .... . Kaolin ................ (Seo clay.) 

Limestone . . . . • . . . . . . . A..ustin, Travis county; nsed at Austin, Paris, Sherman, etc. 

Sandstone.... . . . . . . . Northeastern part of San Saba county, used for grindstones; 
8 miles west of Weatherford, Parker county, manufactured 
into grindstones and monuments; Milam, Robertson, and 
Cherokee counties, reddish brown sandrock, used for rail· 
road construction, fine grained and compact. BluffofTrin· 
ity river, ne 1r Trinity station (Grand gulf group), used for 
railroad ballast, etc. 

Silver ............... .. Padre min e, in Franklin, El Paso county, vein a fissure in 
Carboniferous limestone, ore arffentiferous galena; Mason, 
Mason ('Ounty, calcite vein a galena ; Llano county, argen
tiferous copper ore in a fissure vein, bornite-erubescito; 
Presidio connty, recent di;;coveries of horn silver. Cibolo 
and Presidio mines, Shafter P. 0., Presidio county, ore 
embolite in quartz. calcite, and iron oxide; found in 
"chamber deposits" and pockets in limestone anu on con
tact. 

TEXAS-Not Mined. 

Agate ..... . ... . Agate ................. Near Van Horn 's well, with carnelian and chalcedony. 

Alum shales......... . Copperas branch, 4 miles north of Whites borough, Grayson 
county. 

Amethyst ...... Amethyst ............. Lll>.no count.y; Burnet county, in granite. 

Asbestr.s . • • • . . Asbestus . . . . . . . . . . . . . Near Sandys, Llano county, not in abundance to be worked. 

Asphaltum . . • . Bitumen....... . ...... North of Austin and in Travis county; near Burnet, Burnet 
county, of no commercial value ; Gordon mountain, Mon
tague county, small beds in Cretaceous limestone. 

Bismuth ore .......... Near Little Wichita, Archer county, specimens. 

Chalcedony .... Chalcedony ........... NearVanHorn's well. 

Chalcocite .. .. . Su1phat(\ of copper, 
vitreous copper. 

Nor: hwestern part of State; also with copper pyrites and cop
pH carbonates carrying silver at Carrigo, 40 miles east of 
El Paso. 

Feldspar .............. Near Packsaddle mountain, Llano county, 2 to 4 feet thick; 
near Anderson copper mine, Chinati mountains, southeas~ 
part of Presidio county, extensive beds 20 to 50 feet thick. 

Galenito ....... Galena ................ Near Blufton, Burnet county, in Potsdam, mine abandoned, 
ore disseminated in rock; olcl mine, abandoned, near Honey 
Cr~ek cove, Llano county, both lead a11d silver; specimens 
from Silurian rocks of Llano and San Saba counties. Sierra 
Blanca, 30 miles east from ElPaso, an argenitferous galena. 
Spencer mine (argentiferous), Presidio county; also at 8i· 
erra Blanca, etc. 

Garnet ......... Garnet ............... Near Sandys, Llano county, in mica schists, 

Gold ........... Gold .................. Headwaters Little Llano, 8 miles south of Fort Mason, Llano 
county, specimens; Sandy creek, Llano county, found in 
washing sands; same county, in vein of copper ore, speci
mens only. In small quantities in Presidio county. 

Granite ............... Burnet, Llano, and San Saba counties. 

Gypsum....... Gypsum . . • . . • . . . . . . . . Between Fort Quitman and Hot springs, on the Rio Grande; 
ea~tern part of El Paso county ; northern part of Presidio 
county; gypseous formation extends for hundreds of miles 
on headwaters of Red river. 

Dmenite....... Titanic iron........... Occurs in Llano county. 

Jasper ......... Jasper ................ Near Fort Davis, Bexar county, Barilla springs. 
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Limonite....... Brown lwmatite .•.... Five miles east of Calvert, Robertson county, appear to be in 

large beds; Milam county, opposite coal of Herndon, Rob
ertson county; Young's iron works. Cherokee county, both 
brown and red hematites, abundant; 8 miles south of Rusk, 
Cherokee county, ore inexhaustible; near McLain's worl(s, 
northern partofNacogdochescounty; Nash's mine, at works, 
Cass county; Kelly's iron work!:!, 5 miles north of ,J efferaon, 
Cass county; 3 miles south of Palestine, Anderson county, 
extensive bed; W11itesborough, Grayson county; Mount 
Enterprise, Rusk county; Jacksonville to Rusk, in Chero
kee county. Iron ore!:l occur in nearly every county in 
State where older Tertiary rocks prevail. 

Magnetite . . . . . Ma.gnetic iron ore..... Burnet, Burnet county, thence southwest extend into Llano 
county, occurring in thick beds in granites; largest bed 12 
miles west of Llano, Llano county; another large body 8 
miles northwest of latter; none of these deposits developed 
to any extent. 

Marble . • . . . . . . . . . . . • . White, black, flesh-colored, clouded, in Lower Silurian rocks 
o:f Burnet, Llano, and San Saba counties. 

(?) "Molybdenum ore".. Llano county, Burnet county, in gneissoid rocks. 

Niter· .......... Niter . . . . .. . .. . . .. . . . . In caves in Burnet, San Saba, .tnd other counties to west of 
them. 

Obsidian....... Obsidian ............. . Near Muerto springs, Presidio county, in large veins. 

Ocher . • • • . . . . . . . • . . . . Near Young's works, north part of Cherokee county, in clays, 
tried for local use. 

Opal .................. Near Van Horn's well, abundant; also in igneous rocks of 
western Texas. 

Petroleum..... Petroleum ... . .. .. .. . . Oil springs, 6 miles south of Melrose, Nacogdoches county, 
at base of Tertiary sandstones; springs western part of 
Bell county, not abundant; springs near Sabine pass, Jef
ferson county; Sour lake, few mileil north oflast locality. 

Pyrite ......... Iron pyrites ......... On Copperas branch, 4 miles north ofWhitesborough, Gray-
son county, in alum shales. Copperas and alum formerly 
made here. 

Pyrolusite . . . . . Black oxide of mangan- Spiller mine, eastern part of Mason county, vein 10 inches 
eAP, manganese diox- thick. 
ide. 

Slate . • • • • • . . . . • . . . . . . Near base of Packsaddle mountain, Llano county, outcrops; 
Chinati mountains, southeastern part of Presidio ".1\unty. 

Talc . . . . . • . . . . . Steatite...... . . . . . . . . . On the Hondo, Llano county; on the Sandys, Llano county, 
in large quantities, massive and light-colored. 

Tourmaline ..•. 
1 

Tourmaline. . . . . • • . . . . Llano county, in granite. 

UTAH-Mined. 

Anglesite...... Sulphate of lead...... Mined for lead and silver. 

Arsenopyrite . . Mispickel . . . • . • . . . . . . Mined for gold and silver contents. 

Asphaltum.... Asphaltum . .......... Near Thistle, Utah county, in large quantity. Works erected 
for refining. (See, also, Gibsonite.) 

Azurite. . . . . . . . C g{t!n e ~a~:db~~~~~: 
mide of silver." 

Is found in some silver ores; not worked for copper, Tintio 
district, Juab county; Beaver county. 

Barite . . . . . . . . . Barytes, heavy spar.. . Gangue of silver and lead at Horn silver mine, and Mammoth 
mine, Tintic. 

Calcite . • • . . • . . Limestone............ Gangue and fiux in every mining county. 

Cerar~yrite.... Horn silver, chloride. . In the ore of various mines, especially in Beaver, Summit, 
and Salt Lake counties. 
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Chalcopyrite . . Copper pyrites . . . . . . . Mined for gold and silver contents. 

Cerussite ••••.. Carbonate of lead, Mined for silver, lead, and gold; most fl·equent in Bingham 
11 crystallized lead." mines. 

Chrysocolla.... Silicate of copper..... Is found in some silver ores; not worked for copper. 

Clays ................. For common brick and firebrick. 

Cuprite........ Copper oxide......... Found in some silver ores ; not worked for copper. Mam
moth mine, '£intic district. 

Dolomite ...... Magnesian limestone. Wall rock of many silver-bearing veins, and a common 
gangue. 

Erubescite ..... Purple copper ore .... Rare. 

Galenite . . • . . . Galena . . . • • . . . . • . . . . . Mined for lead and silver; in all silver-lead mines. 

Geocerite, ozo
cerite. 

Gi bsonite or 
Uintahite. 

Mineral wax, native 
paraffine. 

"Asphaltum," "dry 
asphalt." 

Contains much paraffine; of growing importance. 
Emery, and Uintah counties. 

Utah, 

Near Fort Duchesne; White river; Strawberry creek. In 
large quantities at several points. A small amount has 
been shipped East for manufacture into varnishes, lac
quers, etc. 

Gold ........... Gold .................. Free, and associated with complex mineral!';. Small placers 
in West Mountain district ; San Juan and Garfield coun
ties. 

Granite .. .. . .. . .. .. . . Coming into common use as building stone; abundant in 
mosl; counties. 

Gypsum ..•.•.. Gypsum, plaster of Mined and milled at :Nephi; of good qual~ty. 
paris. 

Halite . . . . • . . . . Rock salt and lake Mined as rock salt, and also collected by solar evaporation 
salt. and boiling of water of salt springs. Principal source Salt 

lake; by solar evaporation. Large deposits of rock salt in 
Juab, Sevier, and Washington counties. 

Hematite ...... Iron ore ............... Flux in lead smelting. Mines opened in Iron, Juab, Morgan, 
Summit, and Weber counties. Will be worked for iron. 

Lignite . . • • . . . . Coal . . . . . • . . . . . • . . . . . . Mined largely for steam and domestic use. Pleasant Valley 
and Coalville mines extensive; others being opened. Coal 
lands cover a large area in the following counties : Emery, 
Uintah, Summit, Morgan, Iron, Washington, and San Pete. 

Limonite ...... Brown hematite .•.... Used as flux in lead »melting. Extensive deposits in Juab, 
Iron, Morgan, and Uintah counties. 

Limonite (2) . . . Ocher, often called For flux. 
1 1 chloride.'' 

:Malachite...... Green copper carbon- Mined for copper and silver. Found in some silver ores; not 
ate. worked for copper. Tintic district. 

Molybdenite ... Sulphide of molybde- Rare. 
num. 

Orpiment ..... Yellow sulphide of Limited quantity in one silver mine in Bingham canon. Sev-
arsenic. eral mines in Tin tic district, and near Frisco. With silver 

ores; not worked for arsenic. 

"Porphyry".......... Sometimes used as building stone. (All rocks not called 
granite, limestone, sandstone, or slate r-re usually known 
as "porph;yry.") 

Pyrargyrite . . . Dark ruby silver...... With other silver ores. 

Pyrite......... Iron pyrite . . • . . . . . . . . Mined for gold and silver contents. Frequently accompanies 
other ores. 

Pyrolusite . . . . 11 Manganese," binox- Tiatic and other districts; with silver and lead ores. 
ide of manganese. 

Sandstone ............ Vast quantities. Sometimes used as building stone. Gangue 
of silV'el' ores at Silver Reef'. 
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Sphalerite .... ·I Blende, - zi_n_c_b-le_n_d_e_, -!-Min-. -e-d-fo_r_s_i_l v_e_r_c_o_n_t-en_t_s_I-.n-T-in-t-ic-d-is-t.-ri-. c-t-, ~b-u_t_r_at-·e-.--
" black jack." 

Stibnite .••..... ''.Antimony," sulphide In large quantities at Marysvale, Pi Ute county. Often as-
of antimony. sociated with galena. 

Sulphur . .•• •• . Sulphur . . . . . .. . . .. . • . Very extensive deposit worked at Cove creek. Factory 
makes both ground and sublimated sulphur. 

Tetrahedrite . . Fahlerz, gray copper . Mined for silver. 

Tufa.................. Used as lining for lead furnaces. 

Wulfenite . . • • . Molybdate of lead.... Occurs with silver ores. 

UTAH-Not Mined. 

Bismuth ore ........ -- I Tin tic district, with silver-lead ores. 

Calcite . . • . . • . . Marble . . • . • • . . . . . . . . . J nab, Summit, Beaver, San P03te, Salt Lake, Utah, and several 
other counties. · 

Cervantite, or Antimony ocher...... Limited quantities. 
stibconite. 

Cinnabar ...... Cinnabar, sulphide of Marysvale, Pi Ute county 
mereury. 

Gypsum ....... .Alabaster .......... .. 

Gypsum (~).... Gypsum, plaster-of. 
paris. 

.Abundant, but not developed because of lack of demand and 
wax;.t of transportation facilities. 

Hematite ...... Iron ore .............. Large quantities; not worked for iron becauseoflackofcap-
ital and means of transportation. Largest deposits in Iron 
county not now worked. 

Kalinite ....... .Alum, potash alum, 
alum shales. 

Kaolinite . . . . . . Kaolin................ In Tin tic district and many other localities. 

Kaolinite (2)... "Gunnison paint" .. _. Near Gunnison. 

Lignite ........ Lignite, coal . ...••.... Many beds not worked. 

Magnetite . . . . . Iron ore . . . • . . . . . . . . . . Large deposits in Iron county not now worked. 

Muscovite..... Mica.................. No large bodies developed. 

Niter . • .. . . .. . . Saltpeter, nitrate of 
• potash. 

Near Fillmore, Millard county; several small beds near 
Parowan, etc., Iron county . 

Sulphur . . . • . . . Sulphur, brimstone.. . Several unworked deposit& besides the one mined in Millard 
county. 

Tiemannite... . Selenide of mercury . . In Ohio district. 

VERMONT-Mine d. 

Chalcopyrite ... Copper pyrites ....... Strafford, Orange county, in pockets in mica schist, with 
pyrite ; Vershire, large deposits, with pyrite in inica schist, 
very extensively worked; Corinth, with pyrite in mica 
schist, extensivelv worked; Shrewsbury, Cuttingsville, at 
copperas mine; Wolcott, Lamoille county; Brighton and 
Concord, Essex county. 

Copper (native) Copper . . •. • • . .. . .. .. . Vershire and Strafford, Orange county, with copper ores: 
Bridgewater, in small quantity. 

Galenite . . ... . . Galena . ............. ·I .Argentiferous, Brandon, Rutland county. 
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Mineralogical 
name. Common name. 

Granite .............. . 

Kaolinite...... Clay ................. . 

Remarks. 

Bane, Coble hill, and Millstone hill quarries, fine-grained, 
used in State houses; Black mountain, Dummerston, Wind
ham county; Ascutney mountain, Chester, Cavendish, 
Pomfret, and Berlin. Extensively quarried at Brunswick, 
Essex county, known as "Nulhegan granite"; Hardwick 
and Ryegate, Caledoniaconnty, ''Blue mountain granite "; 
Victory, Essex county; Brownington anrl Derby, Orleans 
county; and Woodbury, Washington county. 

Pownal, Bennington county, Bennington, associated with 
iron ore, used for ware. Shaftsbury, Bennington county; 
Brandon, Rutland county, a large deposit used for fire
brick and paper. Wallingford, Rutland county; Monkton, 
Addison county, a large deposit, used quite extensively in 
manufacture of paper. Plymouth, Windsor county, and 
Chittenden, Rutland county, kaolin or clay of State associ
ated with limonite. 

Limonite ...... Brown hematite ...... Henry mine, near North Bennington, large deposit of rich 
ore; Bennington mine, near Bennington, rich and mangan
iferous ore; near Manchester, Bennington county; Ply
mouth, Windsor county, in connection with ocher and 
kaolin. · 

Malachite . • . • . Green carbonate of 
copper. 

Marble .............. . 

Pyrite .. • .. . • .. Iron pyrites ......... . 

Sttrpentine ..... Verd antique marble .. 

Slate ................. . 

Talc ........... Steatite, soapstone .. .. 

Vershire, Orange county, copper mines. 

I. Vermont marble; extensive quanies on western &ide of 
Green mountains, in Addison, Bennington, and Rutland 
counties. Most noted quarries in towns of Middlebury, 
Sudbury, Brandon, Pittsford (several quarries), Rutland (a 
dozen or more quarries). Clarendon, Wallingford, Tinmouth, 
Danby, Dorset, and Arlington-a belt 65 miles long, north 
to south. These are white saccharoidal marbles. Ver· 
mont Italian marble from Dorset. Most extensive qua-rries 
in Rutland county, Addison county; at Swanton, Franklin 
county, dove-colored marbles. Black marble quarried at 
Orwell, Addison county. 

II. Winooski marble, worked to a limited extent in north
western part of State-Chittenden and Franklin counties; 
also, localities at Mallett's bay, Colchester, near Burling
ton, and in Swanton. 

III. Plymouth marble, Plymouth, Windsor county, a varie· 
gated marble. 

IV. Isle la Motte marble, Isle la Motte, Lake Champlain; 
amlin Champlain valley, a black marble. 

Strafford (Copperas Hill mine), Orange county, a very large 
deposit interstratified with mica schist, associated with 
chalcopyrite; Cuttingsville, Rutland county, with chalco· 
pyrite in ~neiss; Vershire, Orange county, large bed with 
chalcopynte; Corinth, with chalcopyrite; Brighton, Balti· 
more, and Brookfield, Orange county. · 

Cavendish, Windsor county, for ornamantal work ; Roxbury, 
Washington county, quarrieA formerly worked; many other 
and large mountain masses in and near the talcose schist 
belt from Massachusetts to Canada-others in the gneiss; 
Newfane, Windham county; Plyrr;.outh, Windsor county; 
Troy and 'Vestfield, Orleans county. 

Three ranges of roofing slate: I. Eastern, clay slate near Con
necticut river, froni Massachusetts line to Essex count·y; 
found in Guilford, Windham county; Thetford, Orange 
county; Waterford, Caledonia county, and other localities 
and small quarries. II. Middle range of clay slate extends 
from Memphremagog lake to Barnard slate quarries in 
Northfield, Montpelier, and elsewhere of uniform shade 
and black. III. Western, Vermont slate quarried largely 
in Ca'ltleton; also in Fairhaven, Poultne.v, Wells, ·and 
Pawlet, Rutland county; generally of a dark purple color, 
with occasional blotches of green; very com~actand fissile. 
~:Jg;a1~:~~i::.near West Castle~on, Hydevi le, Scotch hill, 

Abundant mostly on east side of Green mountains, near tal
cose slate, and found in a belt whole length of State. Marl
borough, Windham county, known as "chalkstone;" New
fane, Chester, Grafton, and Athens, large quarries; also in 
Bridgewater, Pl:vmouth, Cavendish, Weathersfield, Bethel, 
and Rochester. Windsor county, thence north in Washing
ton, Lamoille, Franklin, and Orleans counties. 
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V E R M 0 N'T-M in e d-Continueu.. 

Common name. 

Whetstone, oilstone, 
scythes tone. 

Remarks. 

''Magog oilstone" (novaculite), near Canada line; Lake 
Memphremagog, Fitch's island quarry, honestones; North
field, Washington county, talcose schist, scythes tones; 
Ludlow, Rutland county, and Stockbridge, Windsor county, 
scythes tones. 

VERMONT-Not Mined. 

Asbestus .••••. Asbestus ............. Lowell, Troy, .Jay, Cavendish, Roxbury, and Mount Holly. 

Arsenopyrite .. Mispickel ............ Brookfield, Waterbury, Stockbridge, and in Vershire, with 
pyrite and chalcopyrite. 

Braunite....... Manganese ore . . . . . . . Brandon, Bennington, Plymouth, and Chittenden in small 
quantities. 

Chalcopyrite . . Copper pyrites........ Wolcott, Lamoille county; Brighton and Concord, Essex 
county. 

Chromite ...... Chromic iron ore ...... .Jay, Troy, Westfield, and Newfane, in St}veral narrow veins 
in serpentine. 

I 

Feldsp. ar.............. Corinth, Strafford, Norwich, Chester, Newfane, and Saxton's 
river. 

Flaggmg stone........ Cavenuish (gneiss); between Hartford and Rockingham, 
Windsor county, small quarries, in clay slate. 

Galenite....... Galena................ Thetford, Orange county, old mine in vein of quartz, calcite, 
etc., in talcose slate (argentiferous); Norwich, Windsor 
county, small vein in talcose slate; Morristown, Lamoille 
count.Y; Bridgewater and Plymouth, Windsor county, and 
Chittenden, Rutland county, occurrences only. 

Gold ........... Gold .................. Bridgewater, Windsor county, sparingly in quartz veins in 
talcose slate at lead mine; Plymouth, Windsor county, in 
drift; Newfane, Windham county. Some of these locali
ties may be worked a little (~). 

Graphite . • • • . . Plumbago, black lead Brandon, Halifax, Hancock, Huntington, Newberry, Nor
wich, Pittsford, and Swanton. 

Hematite . • • • • . Red oxide of iron . . • • . Milton, near Lake Champlain, worked to slight extent; Fair
field, of small extent; W eathersfield, Windsor county. 

Infusorial earth...... . Peacham,-Caledonia county, and many other places. 

Lignite . • • . . • . . Brown coal . . • . . . . . . • . BrandoJ1, in and upon clay beds ; Tertiary age. 

Magnetite . • • • . Magnetic iron ore . • • . Rochester, sparingly in chlorite slate; Plymouth and Lud
low, sparingly; Somerset, worked several years ago ; Troy, 
Orleans county, a titaniferous ore in small beds; Bridge
water, Windsor county, and Chittenden. 

Marl...... . • • • • • . • • . • . .A bounds in most of towns bordering Lake Champlain; also 
in Windsor and Orange counties. 

Ocher . • • • •• .. . • . .. • .. Brandon, Rutland county, limonite ores and ochers for yel
lows, browns, reds, aud umbers; Bennington, red and yel
low ocher; North Dorset, a vein between walls of calcare
ous quartz, manufactured into paint; and Watsfield. 

Peat, "muck" ....... Numerous·localities, Champlain valley, etc. 

Psilomelane . . . Black manganese ore, Brandon, with pyrolusite ; Bennington, Chittenden, Bristol, 
black hematite. Colchester, Plymouth, Pittsford, Stamford, Wallingford, 

and Irasburg-h. 

Pyrolusite.... . Manganese dioxide... Brandon, with limonite and psilomelane; Bennington, Bris
tol, Chittenden, Colchester, Plymouth, Pittsford, Starn· 
ford, Wallingford, and Irasburgh. 

Quartz ........ Sand rock .•••••.••. ··I East Dorset, Bennington county, disintegrated quartz rock, 
once used for glass; Plymouth, Windsor county, associated 
with kaolin; elsewhere in western Vermont. 
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Siderite........ Spat hie iron ore, oar- Plymouth, in talcose slate, with magnetite and pyrite. 
bonate of iron. 

Silver . . . . . . . . . Silver . . . . . • . . . . . . . . . . Traces in galenite at Thetford mine. Argentiferous galena., 
East Middlebury, Addison county. 

Sphalerite..... Zincblende ....•.••••• In lead mine, Thetford, Orang-e county; Norwich and Mor
ristown, sparin_gly, with galenite; Bridgewater, Windsor 
county, contains cadmium. 

Zaratite ....... Emerald nickeL...... South Troy, Orleans county, very sparingly. 

VIRGINIA-Mined. 

Asbestus ...... Asbestus ............ . 

Barite . • • . . . • . Barytes, heavy spar .. 

Bartons and Singers, Floyd county; near northern copper 
lode, Grayson county; on Little river, below Hampton mine; 
lead and zinc mines, Painter's branch, Wythe ~ounty; 
Barnet's mills, :Fauquier county; Pittsylvania county; 
Goochland county; Willis mountain, Buckingham county; 
Chula, Amelia county, near Appomattox River to Amelia 
county, near Franklin C. H. 

Frye's marble quarry, Wytheville, Wythe county, in small 
quantities; Brown hill, Wythe county, near lead and zinc 
ore deposits, in large masses; Kitchen farm, near Speed
well; near Marion, 8myth county, mined, in Silurian lime
stone; Cavitt's creek and Baptist valleys, Tazewell county; 
and Russell county, along Clinch river; Lee county; Eld
ridge's gold mine, Buckingham county; near Lexington, 
Rockbridge county; several localities near Lynch burgh, 
Campbell county; Beaver creek, Campbell county, bed of 
fine granular variety; near Saint Stephen's and in lower 
Fauquier county; between Marshallville and Upperville, 
Fauquier county; Prince William county; near Pittsville, 
Pittsylvania county. 

Calamine...... Silicate of zinc . .• . . . . Wythe and Pulaski counties, with galena, blendoe, etc.; Bertha 
mines, Wythe lead and zinc mines, and Falling Cliff prop
erty. 

Cerussite . . . . • . White lead ore, lead 
carbonate. 

Chalcocite . . • . . Copper glance, c o p
per sulphide. 

Chalcopyrite . . Copper pyrites, yel
low copper ore. 

Coal........ . . . Coal, bituminous coal, 
and semi-anthracite. 

Wythe lead mines, Austinvme, Wythe county, with galena, 
blende, etc., in magnesian limestone, in small quantities; 
Quesenbury and Kitchen mine, Wythe county. 

Near Max meadows, Wythe county; Mount Airy, Smyth 
county; Toncray mine, Floyd county, with magnetite and 
pyrite; copper ranges or lodes in Carroll county, west and 
northwest of Hillsville; occurs in upper part of deposits 
with melaconite and chalcopyrite. 

Toncray mine, Floyd county, with chalcocite, pyrite, and 
magnetite; northeastern partofFloydcount.v; on north fork 
of Roanoke, with pyrrhotite; Peach Bottom copper lode, or 
range, Carroll county; northern copper range, at Great out
burst; Chestnut creek, Copperas hill, Cranberry plains, and 
other localities. Continues southwest into Grayson county. 
Common in many localities iu the "gold belt." Phcenix 
copper mine, Fauquier county; Ford's mine, Buckingham 
coUI.ty; ganglle in gold mine; minonearHerndon, Fairfax 
county; Madison county; Fairfax gap ; head of Naked run, 
Greene county; Guilford, Loudouncounty; Richard's mine, 
Page county; near Tolersville, Louisa county. 

The coal industry of Virginia has developed rapidly and ex
tensively of late, especially in southwest Virginia. The 
principal coal areas are: 1. Richmond field (Triassic sand
stone), in vicinity of Richmond. 2. Middle fields (Pocono 
or Vespertine), in western part of Virginia along the "Ap
palachi&." region. 3. Pocahontas field (Lower Productive 
and Pottsville Coal Measures), in parts of Tazewell, Dick
inson, \Vise, and Lee counties. The Flat Top and other 
mines of the Pocahontas field produce a coking coal. A 
little semi-anthracite is mined at the New River division 
stations and Vicker's station on N. and W. R. R., near West 
Virginia boundary. 

Cuprite .•••••.. Red oxide of copper .. Linden, Warren county, with melaconite and native copper. 

Flagging stone ... . .... SlateonHunt'screek, Bnckinghamcounty; Amherstconnty. 
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Mineralogical 
name. 

Common name. 

Galenite...... . Galena, lead sulphide 

Gold .....••••. . Gold ............... . 

Granite .•••••..•..... . 

Remarks. 

Wythe county lead mines: occurs with blende, smithsonite, 
and calamine in magnesian limestone ; worked for a cen
tur.v ; Bertha zinc mine, eastern part of Wythe county, 
with blende; Little Reed Island creek (Sayers), Wythe 
col'lnty; Forney mine, and property of ~ow River M. Co., 
at Ivanhoe furnace, Wythe county, With blende; New 
river, near mouth of Reed Island creek, Pulaski county, 
galena and blende, with other lead and zinc minerals; Tract 
mountain and Big Walker mountain, Pulaski county; Sugar 
Grove, South Fork valley, Rich valley, Bear creek, locali
ties in Smyth county; Giles county, in Lower Helderberg 
rock, in small quantities; near Sharon, Bland county, also 
in Garden and .Flat Top mountains; on Clinch river near 
mouth of Maiden Spring fork, Russell county; Floyd county, 
at McAlexander's, on Little river, and in this range with 
quartz and pyrites, argentiferous; Peach Bottom copper 
lode, Carroll county and Grayson county, argentiferous; 
Stafford, Nelson, and Franklin counties, argentiferous. 

Brush creek, Montgomery county, in gravel; Little river, 
Floyd county; ''gold belt" of Virginia from Potomac to 
Halifax county, 200 miles long and 15-25 miles wide, gold· 
bearing quartz in crystalline rocks, many mines opened, 
principally in Fauquier, Stafford, Culpeper, Spottsylvania, 
Orange, Louisa, Fluvanna, and Buckingham counties; 
Booker mine, Buckingham county; Rappahannock mine, 
Randolph mine, Whitehall mines, Pocahontas mine at An
drews, in Spottsyl nnia county; Louisa county mines; Chi
cago and Virginia Gold Mining Company, Orange county; 
Snead mine, Fluvanna county; Tellurian gold mine, Gooch
land and Fluvanna counties; eastern part of Culpeper 
county, several localities; Culpeper gold mine, Culpeper 
county; Eagle mine, Staffor(l county; Franklin, Liberty, 
and other mines in Fauquier county. 

Richmond, Petershurgh, Fredericksburgh, gray granites; 
Richmond, Henr·ico county; Tuckahoe district, Henrico 
county; Wtstham granite quarries, Manchester, Oi.dDomin· 
ion quarry at Granite, Chesterfield county; Namozine 
district, Amelia county; Lynch burgh, Campbell county; 
Columbia, on James river (a gnt~iss), Fluvanna county; · 
Willis mountain, Buckingham county (a pink gneiss); 
Cumberland county, quarries in gneiss: Boorman, on Cedar 
run, Fauquier county, near Delaplaine, Fauquier county; 
Burkeville, Nodaway county; Verdon, Hanover county; 
Occoquan, Prince William county (red veined). 

Gypsum . . . . . . . Gypsum . . . • . . . . . . • . . . Buena Vista plaster beds. Buchanan's plaster cove, and 
other localities on north · fork of Holston river, Smyth 
county and Washington county; extensive beds, associated 
in places with rock salt. 

Halite . . . . . . . . . Common Ralt . . . . . . . . . 1. Rock salt-Saltville, Smyth eounty, valley of north fork of 
Holston river. 2. Brines-Saltville, Smyth county and 
Washington county; on Clinch river, southwest part of 
Lee county. 

Hemat-ite ...... n ecl hematite, speCU· 
lar iron ore. 

Hematite (2) . . . Fossil ore, dyestone 
ore. 

In lower slates of Potsdam, in Warren, Augusta, Rockbridge, 
Botetourt, Bedford, Wythe, and Smyth counties; Overall 
station, Warren county; Arcadia furnace, Botetourt county; 
Pollard cut, same county; specular ore at Cundiff creek, 
in Bedford county, and on Clinch mountain range, Wash· 
ington county; also on south slope of Iron mountain, Gray
son county. On James river, below Lynch burgh. Trace
able through Nelson, Amherst, Appomattox, Buckingham, 
Albemarle, Orange, and Culpeper counties; several mines 
opened nearJ ames river. Loudoun county; Stafford county; 
east foot of Bull Run mountain, Prince William county. 

South flank of Big Walker mountain, Wythe county; same 
range and also on Poor Valley ridge and Clinch mountain; 
in Flat Top, Buckhorn, and East River mountains, in Giles 
county; same ranges in Bland county, and also at Wolf 
creek and Round mountain, in Tazewell county; Russell 
county; Powell's mountain and south face of Clinch mount
ain, Scott county; Poor Va.Uey ridge, Waldin's ridge, and 
Powell mountain, in Lee and Wise counties; Cripple creek 
and New river region, southwest Virginia; Rich Patch 
mountain, at Clifton furge, Alleghany county. Numerous 
ore banks in red hematite worked in great valley of Virginia. 
from Augusta to Smyth county. · 
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Hydraulic limestone .. Balcony falls, .Jamos river, Rockbridge county, (a gray mag

nesian stone, noted "Balcony Falls cement") ; Madison 
run, Orange county. 

Limestone ........... ·. Valle.v of Virginia au.• I Piedmont district. Outcrops at many 
localities. Fauquier count.v. Cripple Creek district, Pu
laski and Wythe counties. 

Limonite .•••.. Brown hematite . •. • • . Occurs in Potsdam sandstone, in Page, Rockingham, Augusta, 
Rockbridge, Botetourt, Montgomery, Pulaski, Wythe, and 
Sm.vth counties; many deposits along western foot of Blue 
ridge. In magnesian limestone of great valley in counties 
above enumerated; also in Oriskany sandstone and Ham
ilton Bhales, mainly in Rockingham, Augusta, Bath, Alle
ghany, Cra,ig, and Bhmd counties. Ore banks at many locali
ties in this valley quite to the Tennessee line. Limonite in 
extensive beds opened in Oriskany 'lnll Upper Helderberg 
formations, in Paint Lick mountain, Rich mountain , Nye's 
covo, and other localities in Tazewelt county; in Clinch 
mountain and Kent's ridge, in Russell county; in Powell's 
mountain, Clinch mountain, Fossil and Big ridges, in Scott 
count.v; Bowling Green forge, Lee county. Large deposits 
with belts of magnetite and specular ore occur in a range 
near .James river, in Nelson, Amherst·, Campbell, Appomat
tox, Buckingham, thence northeast into Fluvanna., Orange, 
and Culpeper, and terminating in Fauquier. Many open
ings on this range. Brown hematites, with fossil and 
"limestone" ores in Cripple Creek region, south west Vir
ginia. 

Limonite (2) ... Bog iron ore.......... In tidewater part of State, in Tertiary formation; ores gen
erally lean. 

Magnetite ..••. Magnetic iron ore ..... 

Malachite . . • . Green copper ore, car
bonate of copper. 

Marble ............. .. 

In great valley of Virginia, at Ripplemead mine, near Pearis-
burgh; also near Newport, and other ·localities, Giles 
county; Wytheville, Wythe county, with hematite; near 
Abingdon, Washington county; Toncray mine, Hylton 
mine, and Eear beds, in Floyd county; Carroll county; 
Billing's mine, near Independence, thence to New river, in 
Grayson county; several localities. .James river belt: 
Mount Athos, Riverville, Appomattox county, with belts 
of specular and limonite ores; also in Buckingham, Cul
peper; near Paris antl Markl1am, in Fauquier and Spott
sylvania counties; Stewart's knob, Patrick county; Rocky 
mountain, Franklin county; Albemarle county;' in Ches
terfield coal basin, at Tarbue's, with hematite and limon
ite in southwest Virginia. 

Peach Bottom cop;ger range, Carroll county; northern copper 
lodge or range, ( arroll county, with lkronite and ores of 
copper; near Overall's station, Warren county, with gray 
sulphide; near Catlett's station, and Linden, Fauquier 
county. Near Nelurin station, Prince Edward county. 

Near Wytheville, Wythe county; Frye's hill, southwest of 
Wytheville, '\Vythe county; Uraigsville, Augusta county; 
" encl'inal marble" allll black marble from Lower Helder
berg formation, Camp boll county; near Marion, Smyth 
county ; valley of north fork ot Holston river, Washington 
county; Giles county (Rye hollow), etc.; Estillville, Scott 
county; Rockbridge county; in Blue ridge, Fauquier 
county; Toddsburg, near Madison run, Orange county. 
Loudoun connty. Brecciated or Potomac marble, near 
Lees burgh, Loudon county, also in Fauquier county. 

Marl, green sand marl . In I"ower Tertiary or Eocene near head of tidal waters 
(average lG miles wide). Greensand marls, principally 
in Prince George, Henrico, Hanover, and King Wiiliam 
counties. 

Marl, calcareous..... . In Middle Tertiar.v or Miocene, of tidewater area of State. 
Localities: Gloucester county; New Kent county; on Ac
quia creek, Stafl'ord county. 

Melaconite . . . . Black oxide of copper. In upper portions of copper lodes, Carroll county, with chal
cocite, chalcopyrite, and malachite; also Floyd and Gray
son counties; Linden, Warren county. 

Millatone............. Price's mills, Montgomery county; southern part of Carroll 
county, granites used for millstones; Campbell county, 
syenitic rock used for millstones. 

9194 MIN--51 
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Ocher ___ • _______ .••••. Keezletown, Rockingham county, near Massanutton mount-
ain; near Alma and Marksville, Page county; Bermuda 
Hundred, on Appomattox river; Bon Air, Chesterfield 
county ; hematites near Madison run, Orange county; 
Carysbrook, Fluvanna:county. Rockbridge county. 

Psilomelane _ _ _ Manganese ore . . . . • . . Crimora, with pyrolusite. Houston mine, Botetourt county. 
Near Marion, Smythe county. 

Pyrite _. __ .. _.. Iron pyrites .•.... _ ... 

Pyrolusite . . . . . Black <lXide of man-
ganese. 

Common in many localities. Graham's, New riv-er, W,ythe 
county, with brown hematite outcrop; disseminated in 
proto-Carboniferous slates, Smyth county ; Brush creek, 

. Montgomery county; Floyd county, Toncray mine with 
copper sulphurets; southern copper lode, northern or Dal
ton lode, in Carroll county, immense deposit-s of pyrite; 
pyrrhotite, arsenopyrite, and chalcopyrite, underlying goa
san and the deposits of melaconite and chalcocite; Gray
son coun-.-southeast corner of county in copper lodes 
wiih pyrrhotite and chalcopyrite. 'Vestern part of Gray
son county in east slope of Balsam (Mt. Rogers) an<l White 
Top mountains. Many localities in "gold belt" aml often 
auriferous, particularly in Amherst and Buckingham coun
ties. Large deposit at ':folersville, Louisa county, occurs 
in chloritic slates. 

Crimora and Old Dominion manganese mines, Angusta 
county, extensive deposit and worke(l steadily; Midvale, 
Rockbridge county; near Marion, ~myth county; near 
Wytheville, Wythe county; Piedmont mine, neat• War
minster, Nelson county. Also, many localities in Giles, 
Floyd, Campbell, Appomattox, Pittsylvania, Louisa, and 
other counties. Many of the Virginia iron ores are man
ganiferous. 

Sandstone, " brown- Quarries in Triassic sandstone areas of middl~ Virginia; free-
stone." stone quarries near mouth of Acqnia creek; near Manas

sas, Prince William county, a brownstone of Triassic; 
Thoroughfare gap, Prince William county, a quartzite. 

Serpentine .... _ Serpentine . . • .. . . . . . . Between Difficult creek and Stillhouse creek, near the Po
tomac, Fairfax county, lfeavy beds and containing chrome 
ore, and talc and magnetite. · 

Slate ..•••....•••.••••• For roofing: On Hunt's creek, Buckino-ham county; Albe
marle county; Baldwin quan_v, Am'torst county; near 
James river, Bedford county, and near Balcony falls, near 
Staunton, Augusta county; Newcastle, Craig county; Kes
wick, Albemarle county, near Rappahannock river; near 
White Sulphur springs, Fauquier county. 

Smithsonite .. _. Zinc carbonate, '' dry 
bone." 

Wythe and Pulaski counties, lead and zinc mines with blende, 
galena, etc. 

Sphalerite __ ... Zincblende, 
jack." 

"black Austinville, Wythe county, lead and zinc mines; occurs with 
galena and other ores of lead and zinc, in dolomite; Bertha 
mine, Wythe coun~y; Falling Cliff mine, and F'omey, Wythe 
county; on New river, near moutb. of Red Island creek, Pu
laski county, with galena ; near Sharon and on Garden and 
Flat Top mountain, Bland county, scattered in dolomite. 

Talc -- ..... -.. - Steatite, soapstone . . . Barton's, Floyd county; near Toncray mine, Floyd county; 
near Peach .Bottom mountains, on north, Grayson county, 
in great masses. Wytheville, Wythe county, 2 miles west 
of Lynchburgh, Campbell county, belt traceable for miles; . 
near Amelia C. H., Amelia county; Spencer'a store, Henry 
county; Vall en a, Fluvanna cc;mnty; Madison county, north
west base of Buffalo ndge, Amherst county, and Nelson 
county; near Cartersville, Cumberland county; Dranesville, 
near the Potomac, Fairfax county, with ser·pentine. Bruns-
wick county. -

VIRGINIA-Not Mined. 

Allanite ..•••• •I Allanite ...•••.. -- ... -~ Amherst county, in considerable quantity. 

Alum shale .•••.•..•• _ Devonian valleys, along Chesapeake and Ohio railroad, froJ 
Buffalo gap to White Sulphur springs, and elsewhere. \ 
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Arsenopyrite . . Mispickel, arsenical 
iron pyrites. 

Purgatory, Floyd county, large vein, argentiferous; southern 
!>Opper lode in Carroll and Grayson counties. 

Bornite....... . Purple copper ore.... Near Lees burgh, Loudoun county. 

Carbonite . .. . . . Natural coke . . .. . . . . . Chesterfield coal basin, Chesllerfield county (Triassic). 

Cassiterite . ... . Tins tone .... -·....... A numher of occurrences in Rockbridge and other counties. 

Chromite . . . . . . Chrome iron ore . . • . . . In serpentine, Dranesville, near the Potomac, in Fairfax 
county. 

Copper, native . Copper . . . • . • • . . . . . . . . Toncray mine, Floyd county; native copper lode, Carroll 
county, near Hillsville, etc.; near Linden, Warren county, 
with cuprite and melaconite. • 

Dufrenite...... Iron phosphate....... South mountain, 10 miles east of Lexington, Rockbridge 
county. 

Feldspar...... . • • . . . . . Common in middle Virginia. Nelson, Amelia, and Amherst 
counties. 

Fire clay . ........... . Under coal seams in southwest angle of State, Lick mount-
ain, Wythe county; Bon Air, Chesterfield county; near 
Court-house, Powhatan county; also in counties of Cum
berland, Buckingham, and Appomattox ; near mouth of 
North river, Rockbridge county; Madison run, Orange 
county. Fluvanna county. 

Graphite ....... Plumbago, black lead. Winterham, Amelia county; Halifax, Amherst, Louisa, and 
Goochland counties. 

Kaolin ......... Clay ..•.............. Augusta county; Prince Edward county; near Cumberland 
court-house, Cumberland county, a be1t of clay; kaolin or 
Sherando station, Augusta county; near Warrenton, Fau
quier county; Stafforu county; Lick mountain, Wythe 
county, in large quantities; near Rye valley, Smyth county. 
Amherst, Nelson, Nodaway, and Amelia counties. 

Massicot ...... Lead ocher . .....• •... Austin mines, Wythe county, in small quantities with galena 
and other lead ores. 

Muscovite..... Mica .....•.....•.... . , Hanover county; near Court-honse, Goochland county; 
Louisa county; near New l.ondon, Bedford county; near 
.Amelia court-house, Amelia county. 

Pyrrhotite..... Magnetic pyrites ..... Northeast part of Floyd county, with chalcopyrite; a thick 
bed; southern copper lode, and northern or Dalton copper 
lode, Carroll county, deposits of great extent, with pyrite, 
chalcopyrite, and arsenopyrite ; Clifton mine, near Chest
nut creek, Cranberry plains, etc., Carroll county. Extends 
southwest into Grayson county. 

Quartz......... Quartz, sand.......... Quartzite near Leesville, Bedford county; Thoroughfare gap, 
Prince William county. Sand, for glass making, near Green
ville, Augusta county; Balcony Falls, Rockbridge county. 

Silver.......... Silver . . • . . . • . . . • .. . .. (See Galenite and .Arsenopyrite.) Occurs alloyed with gold 
in gold-bearing rocks of central part of State. 

Sulphur . . . . . . . Sulphur . . . . . • . . . . . . • . On Potomac, 25 miles above Washington, in small masses in 
limestone. 

Tetradymite... Tellur-bismuth....... Whitehall gold mines, Spottsylvania county; Monroe mine, 
Stafford county; Tellurium mine, Fluvanna county. 

Tripolite ...... Infusorial earth ...... An extensive deposit traceable from the Patuxent river, in 
Maryland, to the Meherrin in Virginia. Exposed at Rich
mond and other points. 

Umber ................ Overall station, Warren county. Piedmont mine, Nelson 
county. 

WASHINGTON-Mined. 

Calcite ........ ·l Limestone ........... ·I Throughout Stevens and other counties; for flux and lime 
burnmg. 
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Cerussite...... Lead carbonate ...•••. .Argentiferous. Cleveland, Colville, and Summit mining dis· 

tricts, Stevens county. 

Coal, var. Jig. Lignite. • . . . .•• •• . . . . Important mines in King county and neighborhood of Puget 
nite. sound, shipping largely to San Francisco and other points. 

Galenite . ...... Galena .......••..••... .Argentiferous. Mining districts of Stevens and Okanogon 
counties. 

Gold . ....••.... Gold .•..••..•.••••••.. A few small placers worked. 

Limonite •.••.• Brown hematite ...... Stevens county. 

Silver................. In Colville, Cleveland, Little Dallas, Summit, and Pend 
d'Oreille districts, Stevens county, with lead and copper 
minerals. 

WASHINGTON-Not Mined. 

-------~-----------~------------------------------------------~' 
Lignite .............. ·I Many known occurrences still undeveloped. Coal, var.lignite 

Gold .......•... Gold . ....•...•....... , Quartz veins at Gold hill, near Colville, Stevens county, and 
elsewhere. Placers on banks of the Columbia river and 
elsewhere. Beach sands. 

Limonite ...•• ·1 Brown hematite . . . • . . Several unworked deposits. 

Plastic clay........... Tacoma county. 

WEST VIRGINIA-Mined. 

Bromine.............. Made from salt brines of Kanawha and Ohio River salt region. 

Coal ......••••. Anthracite coaL...... Berkeley county, thin seams worked for local use only. 

Coal (2) . . . . . . . . Bituminous coal ..•... 

Fire clay ............ . 

Halite . . . • • . • • . Common salt, brines .. 

Carboniferous formation bas au area of 16,000 square miles. 
Lower Coal Measures and sub-conglomerate seams are 
worked in the southern part of State; in northeastern the Up· 
per Coal Measures afford the working seams. Potomac ba
sin, opened in Mineral and Grant counties; Preston County 
basin worked at Newburgh, Austin, and Decker's creek, 
Monongalia county. Blue Rtone Flat Top coal :field, exten
sively worked in places, exte!lds into Mercer, McDowell, 
Raleigh, and Summers counties. In Randolph, Upshur, 
and Marion counties the Upper Freeport st'am is thick, 
and worked in last named largely. The Great Kanawha 
basin is noted for its various seams of bituminous, splint, 
and cannel coals. Nowhere are the Lower Coal Measures 
better developed than in it. Cannelton, Fayette county, 
Peytonia, Boone county, afford cannel coal. The "splint" 
coals are found in Braxton, Webster, Clay, Nichols, Fayette, 
Kanawha, Boone, Logan, Lincoln, and "\Vayne counties, 
often with more or less bituminous coals. Mines of splint 
coal at Coal burgh, East bank, and Paint creek, in Kanawha 
county. Principal mining districts are along the Ohio 
river, valley of Kanawha, and along lines of .Baltimore and 
Ohio railroad, from Preston county west to Ohio. 

Nuzum's mills in Marion county. Used for :firebrick. Lost 
run, Taylor county; Tunnelton, Preston county; near Mor
gantown, Monongalia county; near Cassville, in Wayne 
county; near Savageville, in Braxton county; Hancock 
Coo~llea~:;ees~al firms make :firebrick. Other localities in 

Brine wells. Principal points are: Charleston, Kanawha 
county; West Columbia to Hartford, on Ohio river, Mason 
county; Bulltown, on Little Kanawha, Braxton county; 
Louisa, on Big Sandy river, Wayne county; New river, 
Mercer county; Birch, on Elk creek; mouth of Otter creek, 
on Elk river, Clay county ; Cheat river, Decker's creek, and 
Scott's run, M onon~alia connt.y, in borings for oil. M:tson 
County salt works most extensive, and mako nearly all o! 
State product, 
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Hematite .. • .. . Fossil ore ............ . North slope of East River mountain, Bluestone river, on Black 
Oak mountains, and Flat Top mountains, Mercer county; 
Little mountain, Monroe county; Anthony's creek and 
Howard creek, Greenbrier county, both fossil and black 
ore; South Fork mountains, Pendleton county; middle, and 
also on north mountain ranges, Hardy county, large bodies 
developed; vicinity of Greenland gap, Gmnt county, 5 feet 
thick, parallel seams. 

Hydraulic limestone, Near Shepherdstown, Jefferson county, quarry in bluff on 
water lin1e. Potomac. 

Limonite .•.•.. Brown hematite •••••• Near court-house, Raleigh county; Peter's mountain, Monroe 
county; South Fork mountains, and near Franklin, Pen
dleton county, with fossil ores; Salt Spring Run knob, 
Cunningham tract, south of Moorfield, Hardy county, large 
deposits; North or Capon mountain, Hardy county, have 
long been mined, associated with red hematites; Walker's 
ridge and Knobl.v mountain, Grant county; Bloomar:v, Ca
pon mountains, Hampshire county, long worked; Sandy 
ridge, Morgan county; Martinsburgh, Berkeley county; 
along Potomac, opposite Antietam creek, Jefferson county! 
near Bolivar heights, Harper's ferry; Maltby's ore bank, 
Jefferson county. Some of these localities are not now 
worked. 

Niter . . . . . . . . . . Sa 1 t p e t e r, ''peter Cave in Green brier county; Monroe and Pocahontas coun-
dil·t." ties. 

Petroleum . . • • . Petroleum .. .. • • .... .. Horse neck, Pleasants county; Cow creek and French creek, 
Pleasants county; Oil rock and California house, Ritchie 
county; Volcano and Sand hill, " heavy oils ; " Burning 
springs, Wirt county; near Morgantown, Monongalia 
county, and at points on a line thence to Charleston, Kana 
wha county. 

Quartz ......... t:;and .................. Sandy ridge, at Alpines, Morgan county, large deposits of 
white sand, worked for glass manufacture iu Philadel· 
phia. 

Sandstone ............ Near Morgantown, Monongalia county (Mahoning), sand-
stone is quarried; Grafton sandstone IS quarried in Taylor 
county; Weston, Lewis county; Ronceverte, Greenbrier 
county; Charleston, Kanawha county, Mahoning sand
stone is quarried for local use; Upper Kanawha, sand; 
stones of Coal Measures are quarried for local purposes. 
Hansford, on Kanawha river, Kanawha county; near Ka
nawha, on Elk river, Kanawha county; East Wheeling, 
Ohio county. 

Siderite .•..••.. Carbona.teofiron,clay Mineralcounty and Grant county, thin seams at sevt-ral lo-
ironstone. calities; Three Forks creek, Reedsville, Tunnelton, and 

Muddy creek, Preston county ; Decker's creek, Scott run, 
Booth creek, and Cheat river, east part of Monongalia 
county; Fairmount, Marion county; near mouth of Las· 
run, Taylor county ; near Phillippi, Barbour county; Standi 
ing Rock run, worked by the Elk Railroad Iron Company ; 
Clay county, Braxton county; near Charleston, Kanawha 
county; on Big Sandy river, at Cassville, Wayne county, 
eight seams 1 to 3 feet thick. Workable beds in Lower 
Coal Measures and Lower Barren Measures. 

Siderite (2) . • • . Black band ore .•••• " Black band iron ore, near Big Sandy river, Wayne county; 
Davis and Briar creeks, Kanawha county ; Bell creek, 
Fayette county; Little Elk run, Nicholas county ; Little 
Sycamore creek of Elk river, Clay county • 

WEST VIRGINIA-Not Mined. 

Barite ......... Barytes,heavyspar ... Jefferson county; Mercer county, on north slope of East 
River mountain. 

Calcareous tufa, tra. 
vertine, calcareous 
marl. 

Patterson's creek, Grant county; Hardy county, Hampshire 
county, and other counties, iu large deposits ; J eJferson 
county. 

• 
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Dufrenite ... ~ .. Phosphate of iron .... South mountain, 10 miles east of Lexington, Stockbridge 
county. 

Fireclay .•••••..•..•• Two-mile creek of Elk river, Kanawha county; Kanawha 
river, above and below Charleston. 

Fluorite ....... Fluorspar ............. Shepherdstown, Jefferson county. 

Grahamite .•••. Asphalt .............. Filling fissures in sandstone (Carboniferous) near Cairo, in 
Ritchie county. Has been worked. 

Limestone ............ Jefferson and Berkeley counties. 

Manganese ore ....... Anthony's creek, Greenbrier county. 

Ocher. . • • • • • . • • . • • • • • • Yellow ocher, near Weston, Lewis county; South Branch 
valley, Hardy county; Lost river, near Harper's ferry, 
.T efferson county; near Shepherdstown, Jefferson county; 
Cline's cross-roads, Pendleton county; on Guyandotte 
river, Cabell county; near Ceredo, Wayne county. 

Quartz......... Sand.................. Blue gap, Short mountain, Hampshire county, cliffs of white 
sand rock ; near Morgantown, Monongalia county, very 
soft sandstone; Sir John's run, in Morgan county. . 

WISCONSIN-Mined. 

Galenite. ·--···1 Galena ............... . 

Granite and other mas
sive rocks. 

Hematite...... Specular iron ore, red 
hematite. 

Hydraulic limestone, 
water lime, cement 
rock. 

That part of Wisconsin in the upper Mississippi lead district, 
in counties of La Fayette, Grant, Iowa, and Green. Princi
pal districts or groups of mines are: Butown, T. 4, R. 4 W.; 
Grant connty; :Potosi, T. 3, R. 3 W., Grant county; Fairplay, 
T.l, R. 2 W., Grant county; Hazel Green district, in Grant 
and La Fayette counties; Shnllsburgb, La Fayette county; 
Benton and vicinity, La Fayette county; Platt ville district, 
Grant county; Milliin, Iowa county; Highland and vicinity, 
Linden, Mineral Point district, Dodgeville, Iowa county; 
Calamine and Vista, in La Fayette county; Monroe, Green 
county. Galena occurs in vertical crevices and in flat sheets 
in galena limestone and in blue ani!. buff limestones of Tren
ton group. 'Vith it are often found blende, pyrite, chalco
pyrite, and other compounds of lead, zinc, and copper. Ores 
worked in some mines for both lead and zinc. 

Near Dexter, on Yellow river, Wood county, several quar
ries. Granite porphyry: Berlin, Green Lake county. Gran· 
ite: Montello, Marquette county. Quartz porph~-ry: Mar· 
cellon, Columbia county; Moundville, Marquette county; 
Markesan (Utley), Green Lake county. Quartzite: Water
loo, Jefferson county. 

I. Specular iron ore. Menominee range. The western ex
tension of this ore range is worker! extensively at Common
wealth and Florence mines in T. 40, R. 18 E., in .Florence 
county. Beds of great thickness in Huronian schistose 
rocks. Specular ore accompanied by some limonite. 

II. Penokee-Gogebic range, Ashland c.ounty. Large de
posits, upon which a number of mines are working in east
ern ~ide of the county. The deposits are in a series oflenses 
which occur at a definite horizon in the Huronian series. 
Strata strike about N. 60° E. Ore is mostly a soft red or 
brownish red hematite, at times somewhat hydrated. As
sociated with this soft ore is a little hard, steely, specular 
hematite. 

III. Clinton or "fossil ore." Iron ridge, Hubbard, Dodge 
county; Maryville, Hubbard, Dodge county, in thick beds 
of great extent and largely worked. 

Near and north of Milwaukee, on Lake Michigan, an impure 
dolomite of Hamilton formation. Extensivefy quan:ied and 
made into "Milwaukee cement rock." Ripon, limestone; 
Poygan, Winnebago county. 

Kaolinite ...... Kaolin, porcelain clay, Along junction of Laurentian and Potsdam rocks in Jack-
and fire clay. son and Wood counties. Well exposed at Grand Rapids, 

Wood county, and worked for fire-brick manufacture. 
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Limestone . . • . . • . . • . . . Many localities in southern and central parts of State. West

port, Dane county, a cream-colored limestone ; near Madi
son, quarries in the Mendota limestone, a yellow, fine
grained rock; Boscobel, Grant county; Wauwatosa; Wau
kesha, Wa~<kesha county (Niagara group~; Ce(}arburgh, 
Genesee, Manitowoc; near Fond duLac (Nmgara). Other 
localities: Beloit and .Janesville, Rock county; Neenah, 
Menasha, and Oshkosh, Winneba~ro county; Watertown, 
.Jefferson county; Waupun, Eden, Oak Center, Taycheedah, 
Fond duLac county ; Deer Creek quanies near Green Bay, 
Brown county; Sylvester, Green county; Milwaukee, Graf
ton, Sheboygan, Racine, and Cedarbnrgh, Ozaukee county; 
Clifton, Monroe county; Vernon, La Crosse, Trempealeau, 
Buffalo, Pepin, and Pierce counties. 

Limonite . . . . . . Brown hematite . . . . . . Accompanies specular ore at Common wealth and Florence 
mines, Florence county; Westfield and Ironton, Sank 
county. Worked for local supply to furnaces. 

Ocher . ................ Red aml yellow, at Clintonville, Iowa county. Brown, in 
.Juneau county. 

Sandstone . •• • • . . •• • . . Basswood island, Lake Superior, .Ashland county, a large 
quarry. "Lake Superior brown sandstone"; Houghton 
point, Ashland county; Baraboo, Sank county; Packwau· 
kee, Marquette county; Wautoma, Waushara county; near 
Grand Rapids, Wood county; Black River falls, jackson 
county; Stevens' Point, Portage county; Madison, Dane 
county. These are Pot,sdam rocks. Also quarried at many 
other points in central and southern Wisconsin. 

Smitbsonite .... Carbonate of zinc, 
''dry bone." 

Sphalerite . . . . . Zincblende, "black 
jac"k." 

In lead district of southwest Wisconsin, with blende. More 
abundant in northern and central parts of district. Mines 
in Iowa county; generally contain both lead and zinc ores, 
and worked for both ores. 

Common in the lead district, as associate vein material with 
galena. Principally in northern and central parts of dis
trict. Mifflin, Centreville, Highland, and Linden, all in 
Iowa county, and east of Dodgeville, Iowa county; Mineral 
Point mines, Iowa county; worked for zinc. 

WISCONSIN-Not Mined. 

Azni'ite . . . . . . . Blue cai"bonate of cop- Mineral Point copper mines, Iowa county, with chalcopyrite. 
per. 

Barite . . . . . . . . . Barytes, heavy spar . . In lead region abundant. 

Chalcocite . . . . . Vitreous copper ore, Mineral Point copper mines, with chalcopyrite and carbon· 
copper glance. ates. 

Chalcopyrite ... Copper pyrites ..••... Common in the lead region; ore at Mineral Point mines, Iowa 
county; Richland and Vernon counties, in Potsdam sand
stone, sparingly. 

Copper, native . Copper . . ............. On Montreal and Bad rivers, Ashland county; Bmle, Amnl-
con, and Black rivers, Douglas county. In veins and scat· 
tered through epidote. Float bowlders common in eastern 
Wisconsin. 

Limonite ...... Bog iron ore .......... Near Necedah, .Juneau county; Grand Rapids, Wood county; 
other localities m marshes of central and northern Wis
consin. 

Magnetite . . . . . Magnetic iron ore..... Penokee range, Ashland and Bayfield counties (in quartzites 
aud slates of the Huronian. Specular ore also common 
with magnetite). Penokee gap, along Chippewa river, 
Chippewa county, and Black River falls (mixed magnetic 
and hematite ores; ferruginous schists). 

Malachite ...... Green carbonate of Mineral Point copper mines, Iowa county, with other copper 
copper. ores. 

Peat . . • • •• ... • • • . . . • • • Underlying many of bogs and SWa.lJlpS. 
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Pyrite . . . . . . . . . Iron pyrites . . . • • . . . . . Lead district, southwest part of State. Common as vein ma
terial, with galena and blende. 

Quartz . ........ Sand for glass manu-~ Saint Peter's sandstone at many localities; Waukau, Winne-
facture. bago county. 

WYOMING-Mined. 

Aragonite . . . • . Dolomitic marble ..... 

Calcite . ....... Limestone ..••••...... 

Laramie county, east flank Laramie range; Albany county, 
west flank Laramie range; east flank Medicine Bow range, 
Albany county; 100-foot ledge of good quality, Cooper Lake 
station, Albany county; Rattlesnake mountains, Fremont 
count.v ; Big Horn mountains, Johnson county; west flank 
Black hills, Crook county, abundant in the Carboniferous. 

Albany county, 3 miles northeast Laramie City, used in mak-
ing window glass. The limestones of the sub-Carbonifer
ous, Carboniferous, and Jurassic afford an abundance of 
good lime for plasterer's use in each county; some of these 
limestones are hydr·aulic. 

For building stone, etc.: Laramie county (Carboniferous), 
Granite canon, Horse creek; Albany county (Jurassic), 
Laramie plains; Sweetwater county (oolitic), Green river. 

Cassiterite..... Tin ore, black tin ..• -. Cr·ook county; mines being developed along head of Sand 
. creek and on west slope of Black bills in Nigger Hill dis

trict. Found in veins of quartz, feldspar, and mica in slate 
formations near contact with granite and porphyry. 

Cerargyrite.... Silver chloride, horn 
silver. 

Cemssite ...... Lead, carbonate (ar
gentiferous). 

Ch~lcocite . .... Copper glance ..•.... 

Black Butte mines, Warren's peaks, Crook county; Big Horn 
mines, Johnson county. Associated with other ores in 
Wind River Mountain mines, Fremont county. 

Black Butte mines, Crook county (hard and soft carbonates 
in Carboniferous). 

Laramie county, with cuprite, malachite, etc. ; at Sunrise, 
Michigan, and Green Mountain Boy largentiferous) mine, 
Platte Canon district; King David mine (argentiferous), 
Silver Crown district. 

Chalcopyrite . . Copper pyrites • • • • . . . Silver Crown district, Laramie coun~z; Seminoe district, Car
bon county; South Pass City, ] remont county. With 
other ores. 

Chrysocolla.... Copper silicate, "blue Near Hartville, Laramie county, with cuprite, etc. Rawhide 
copper." buttes and Whalen Canon district. 

Coal (bitumin
ous, semi-bi
tuminous, 
cannel, and 
lignite.) 

Soft coal, lignite . .... . Coal of the Laramie group (Cretaceous) widely distributed. 
Chiefly developed in neighborhood of the Union Pacific 
railroad. Twin creek, Alma, etc., Uinta county; Rock 
Springs, Sweetwater county; Carbon, Carbon county; Glen 
rock, on line of Elkhorn and Missouri Valley railroad. 
Total coal area, 11,865 square miles. 

Cuprite . ....... Red oxide of copper .. Near Hartville, Laramie county, with chrysocolla and other 
copper minerals. Whalen canon, Muskrat canon, and Raw
hide butGes, Crook county. Associated with hard carbon
ate ores at Black buttes, lnyankara peak. 

Flagging stone . . . . • . . Common in same localities as marbles, limestones, and sand
stones. 

Galenite (argen- Galena, lead sulphide. Ferris, Carbon county, in fissure veins with quartz, cerus-
tiferous). site, anglesite, etc. Black buttes, Crook county. 

Gold ..•••••.••. Gold ..•••• ,u••······· Small placers and quartz veins. Big Horn mountains, John
son county; Crook county, in carbonate ores at Black 
buttes; milling ores, west flank Black hills; Douglas, Bra
mel, and Centennial districts, Albany county, placers and 
free milling; placers and free milling at Miner's Delight, 
Atlantic City, South Pass City, and Lewiston, Frl.'mont 
county; placers on Sand creek, Crook county; at Seminoe, 
Carbon county, in fissure veins with quartz_ and pyrite. 

Granite ............... Granite canou, Laramie county. Every county contains• 
granite, which is used in a small way locally • 

• j . - --· 
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Halite ......... Common salt.......... Salt springs numerous in counties where Jurassic and Trias-
sic are exposed, Crook county. Salt creek near Stockade, 
Uinta county; Salt River valley. Important occurrences, 
but small product. 

Hematite ...... Red oxide of iron ..... Three miles north of Rawlins, Carbon county; used as red 
paint. 

Malachite . . . . . Green carbonate of With other ores in Laramie, Carbon, Albany, and Crook coun-
copper. ties. 

M ira b i lite, Sodium s ul p hate, Albany county, 14 miles southwest of Laramie City (depos
it-s extensive, 11 to 15 feet thick, maximum thickness over 
40 feet, very pure), owned by Union Pacific railroad, used 
to make sait cake, soda ash, and caustic soda, by Laramie 
chemical works. Downey lakes, 8 miles south of Union 
Pacific lakes, used when dried in making window glass at 
Laramie. '"Sweet river, Independence rock, Fremont 
county (400 acres, deposit 45 feet thick). 

thmardite. " soda." 

Muscovite~ ..... Mica ................. Whalen canon, Laramie county; east of South Pass City, 
Fremont county. Wind River range. 

Ozocerite .. • .. • Mineral wax, native 
paraffine. 

Sweetwater and Uinta counties, near Colorado line, in Ter
tiary and Cretaceous. Shipped east. 

Petroleum..... Petroleum............ Many occurrences of illuminating and lubricating oil. De
velopment work in Crook, Johnson, Carbon, Fremont, and 
Uinta counties. 

Pyrite (aurif- Iron pyrites . . . . . . . . . . With gold in quartz veins in Sweetwater and other counties. 
eroui). Little worked. 

Quartz ........ Glass 11and ............ Three miles east of Laramie City, Albany county. 

Sandstone . . • • . • . . . . . . Fine white building stone, 3 miles south of Rawlins, Carbon 
county (Laramie group~). Common throughout 'rerritory 
in Tertiary and Cretaceous, and used locally. 

Silver .......... Silver ................. In carbonate ores of Black Butte mines, Crook county. Else· 
where in association with gold in small quantity. 

Tripolite ...... Infusorial earth . .. .. . Crook county, 35 miles west of Sunndance, on Wind river. 
Also on Skull creek, near Stockade. For polishing pur· 
poses. Deposits extensive. 

Trona ......... Sodium carbonate, I Near Independence rock, Sweetwater county. Numerous 
"soda." deposits of halite, thenardite, epsomite, etc., contain bi

carbonate and carbonate of soda. 

WYOMING-Not Mined. 

Anglesite...... Lead sulphate........ Ferris, Carbon county, with galena, cerussite, and quartz. 

A..lnm............ . . . . . Alum creek, Crook county; Uinta county, Cretaceous, alonj?; 
John's 1·iver; streams near Colorado line in Sweetwater 
county. 

Argentite...... Silver sulphide, silver Laramie county, with other ores, Laramie peak. 
glance. 

Asbestus . .. . .. Asbestus . ... ... .. .. • . Seminoe mountains. Carbon county; Laramie range, Albany 
county; Black hills, Crook county; Big Horn mountains, 
Johnson county. 

Asphaltum .... Bitumen .....•••••.... In nearly all the oil districts. 

Azurite.. . . . . • . Blue carbonate of 
copper. 

Seminoe district, Carbon county ; Cummin_gs City and Tie 
Siding, Albany county; Big Horn mountains, Johnson 
county; Warren's peaks, Cruok county; Laramie peak, Lar
amie county. 

Barite . • • • . . . . . Barytes, heavy spar . . Crook county; Medicine Bow mountains, Albany county. 

Bismuthinite . . Bismuth sulphide . • . . Near Cummings City, Albany county. 

Calcite . . . . . . . . Marble . . . . . . . . . . . . . . . Laramie county, 20 miles west of Wheatland; pure white. 

Cerussite ...... Lead carbonate ....... Ferris, Carbon county, with galenite aud quartz. 
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Chalcopyrite . . Copper pyrites . . . . . . . With other copper ores, Laramie county, 20 miles west of 
Cheyenne; Seminoe mountains, Carbon county; numerous 
other localities. 

Chrysocolla ..•. Copper silicate ....... Michigan mine, 5 miles west of Rawhide butte, Laramie 
county. 

Coal (bitumin
ous and lig
nite). 

Coal, lignite . . . . . . . . . . Many undeveloped localities. 

Copper ............... In copper minerals (chalcopyrite, cuprite, chrysocolla, azur-
ite, malachite, etc.), with silver ores. 

Corundum . . . . . Emery................ Wind River range, Fremont county. 

Epsomite...... Magnesium sulphate, 
epsom salts. 

Rock Creek station, Albany county; 3 miles east of Wilcox, 
Carbon county. 

l!'eldspar.............. Independence rock, Carbon county. In tin mines of Crook 
county. 

Graphite .. .. .. Plumbago, black lead Albany county, 18 miles east of Laramie City; Black hills, 
Crook county. 

Gold........... Gold.................. Many small placers and pyritous quartz veins unworked. 

Gypsum ...... Gypsum . .. .. .. .. . . . . . Extensive beds throughout Wyoming, e:~pecially in the 
Triassic and Jurassic, as in Laramie, Albany, Crook, Fre
mont, and Uinta counties. 

Halite ......... Common salt springs. Undeveloped localities in Crook county. 

Hematite ...... Red oxide of iron ..... Near Rawlins, Carbon county. 

Hydraulic limestone, Carboniferous, along most of the ranges. 
cement rock. 

Ilmenite....... Titanic iron ore . . . . . . Iron mountain, Albany county. 

Kaolinite ...... Kaolin ... .. . ..... . .. . Carbon county, near the soda lakes, pure and in quantity. 

Kieserite ...... Magnesium sulphate. Rock Creek station, Carbon county. 

Limonite .. .. .. Brown hematite . .. .. . On Rock creek and near Douglas, Albany county; on Little 
Popoagie creek, Fremont county. 

Lithographic stone . . . Fair quality, gray, in Cretaceous on west side of Black 
hills near Canon springs. 

Magnetite..... Magnetic iron ore ... . With hematite near Rawlins, Carbon county. 

(1) Manganese ore . . . . . . . West side of Laramie peak, Albany county. 

MarL ... _.. ............. Sweetwater county. 

Melaconite . . . . Black oxide of copper. Michigan mine, Laramie county. 

Millstone............. Potsdam sandstone and some of the Dakota Cretaceous sand
stones, Crook county. 

Natron ........ Carbonate ofsoda ..... Near Independence rock, Sweetwater county, with other 
sodasalts. · 

Petroleum . . • . . Petroleum . .. . .. . .. .. . Many undeveloped localities. t 

Plastic clay........... In Cretaceous rocks of almost every county. 

Pyrite ......... Pyrites, iron pyrite ... Sweetwater district, Sweetwater county, in metamorphic 
schists. Crook county. 

Quartz ......... Moss agate ........... Near Sweetwater river, Carbon county; common in other 
localities. 

Saponite....... Mineral soap . . . . . . . . . Pine ridge, Crook county, and on Skull creek. 

Siderite........ Spathic iron ore .. .. .. Elk mountain, Carbon county; in schists south of Atlantio 
City, Fremont county. 

Sulphur . . • • . • . Sulphur ........•. _.... Southeast of Evanston, Uinta county, near Colorado line, 

Zircon......... Zircon................ In Archrean schists near Camp Stambaugh, Fremont county. 

----~ --~ --- -

·• 
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