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INTRODUCTION

Material for this paper wis assembled during 1936
when the author, with an assoclate, studied the Terlingua
District and did some actual prospecting and mining in
various parts of this district.

Talis paper endeavors to describe mercury mining in the
Terlingua District of Texas generally. No attempt is made
to treat any of the various aspects of this industry too

technically as this 1s not the purpose of this vaper.



THw. DISTRICT

The Terlingua Quicksilver District is located in the
lower end of Brewster County, Texas, in what is known as
the Big Bend Country. Tnis region is very rugged, almost
bare of vegetation, and wuter is scarce. This is the last
great widerness of the vast State of Texus, full of the ro-
mantic appeal of old frontier Mexico. The majestic and
picturesque Chisos Mountains are to the eust, with Mt.
Emory rising zlmost ten thousand feet above them. To the
south is the Crand Canyon Santa Helena, through which the
historical Rio Grande River flows. South of the Rio
Grande rise the broad mountainous ranges of Coahuila,
Mexico.

The small mining town of Terlingua is located approxi-
mately in the center of the present producing area.
Terlingua 1is 90 miles south of Alpine, Texas, whilch is the
nearest accessible town and railroad point. There is a
fair truck road from Alpine to Terlingua, however, and the
distance cun easily be traveled in 5 hours. All supplies
and quicksilver are hauled by truck at a medium cost.

Although the remoteness of this section and the general-
ly inhospitable topography has held back prospecting and
development, the possibilities of this district as a consid-
erable quicksilver producer are now receiving long-due rec-
ognition by outside interests and several papers are now

available which describe this region.e°

onThe Qccurrence of Quicksilver (Qre Bodles" and

nQuicksilvern by C.N.Schuette.
A paper on "Examination of Terlingua guicksllver Districtr
was being prepared by Clyde P. Ross in 1936 and should be

available now. (1)



GEQLOGY

The developed portion of the Terlingua Quicksilver
Distriect is an anticlinal structure about 15 miles long
and 4 miles wide, with its long axis runaning approximately
east and west. This antlellne has been cross folded,
faulted and Intruded and lies at the intersection of two
major lines of faulting.

The oldest formation extensively exposed within the
District 15 the thick-bedded Edwzards llmestone, which is a
hard, c¢rystalline, light grey formation 1000 to 2000 feet
thick. The upper 1000 feet of the Edwards limestone 1s
called, locally, the Georgetown limestone and this upper
layer has produced a considerable amount of gquicksilver
in the District. A definite fossil ledge occurs, in
many places, at the base of the Georgetown layer, Ex—
posures of the ®Bdwards limestone are widespread in the
western portion and absent in the eastern part except
where exposed in fault scarps, as along the sharply defined
tLong Drawn fault. This exposure 1In the west part results
from the anticline being tllted, the west end belng raised.

The Del Rio shale, a dark homogeneous, fine grained
clay shale about 150 feet thick overlies the Edwards lime-

stone. This highly impervious clay weathers easily and is
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exposed only 1n the broken folds and fault scarps. The
University of Texas Bulletine states that the pel Rio
formation acted as an arrestor or retainer for the quick-
silver bearing solutions. More than 804 of the quick-
silver produced in the District has come from the base of
thls formation, or the contact of the clay and the Edwards
limestone.

The Buda llmestone overlies the Del Rio Clay. This
pure, fine grained, almost white limestone is about 75 feet
thick. Although mineral bearing veins which rise through
this formation usually carry ore immediately above, they
do not carry ore of a commercial value in the limestone
itself.

Next come the Ragleford shales, which are composed
largely of calcareous sandstone and shale with some lime-
stone. These beds (called Boquillas flags by Udden) are
approximately 600 feet thick here. Quicksilver has been
produced from this formation, the major portion coming
from the contact of the Ragleford shale with the Buda
limestone, where tie shale acted as an impervious capping
to stop the mineralized solutions which penetrated this far.

The Chisos «nd Ralnbow mines formerly produced from
the Eagleford, but these erratic deposits have been aban-

doned for the more certain ones at the base of the Del Rio

oThe University of Texas Bulletin No. 1822 nThe Anticlinal
Theory as applied to sdame Quicksllver pepositsn
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clay. In Section 248° the Fagleford is exposed and the
Waldron Company is at present producing some ore here. In
years past some exceptionally rich ore bodies have becn
mined from this formation.

Next comes a formation composed of clay and shale
called the Taylor Marl. This marl is about £00 feet thick
in the vicinity of Chisos.

Above this are tne Aguga and the Tornillo formations
which will not be discussed as they are present in very
few places in the District and do not carry appreciable
quantities of the mineral under discussion.

These sedimentary beds are cut by numerous igneous in-
trusions in the east portion of the District, with only a
few small such masses farther west. The beds exposed are
middle to late Cretaceous In age, and the intrusives are
probably post Cretaceous. See Exhibit 1 for the geo-

loglical section of these strata.

o See map of District called Exhibit I1T.
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OCCURRENCE OF MERCURY DEPQSITS

=

The known mercury deposits in the Terlingua District
are all very similar, however they vary somewhat in detail.
The most common ore is cinnabar, a sulphide of mercury (Hg S).
Taere are occasional small pockets of the rarer minerals,
and in the early history of this District native quicksilver,
terlinguaite, kleinite and other rare mercury aminerals were
found, especlally in the western part near California Moun-
tain. Calcite 1s the common assoclate »>f cinnabar here,
the gangue usually being a breccia of altered limestone and
clay with ribs of coarsely crystalline calcite. Bitumin-
ous matter is present in sowe of the ore , as an impregnation
of the calcite and limestone and which gives a dirty yellow
color to them, The fresh fracture of impregnated material
sometimes shows shiny black. The outcropping of calcite
velns guite often indicates the presence of mercury. These
veins are usually quite small although some are much wider
as shown vy the photograph Exhibit II. Sometimes the shales
and lgneous rocks are found impregnated with the mineral-the
impregnated shale is called 'Jjaboncillo!.

Cinnabar deposits have been found in the Georgetown, the

Del Rio, the Buda, the Fagleford and certain igneous forma-
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tions. The cinnabar occurs as a crust on calcite, lime-—
stone replacement, stringers in igneous rock, 4nd as an
impregnation in shales. However, the main known ore
horizon is the Georgetown-pDel Rio contact, and wherever the
structure is favorable along this contact cinnabar usually

can be expected.
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MINING OF CINWABAR DEPOSITS

The mining wethods of the Terlingua District are typi-
cally Mexican. The major portion of the ore comes from
shaft mines, although some ore is produced in the western
portion from California Mountain, which is entered by
several drifts. Some of the early workings were 1in surface
ore and there are numerous open pits in the western portion.

The shafts are sunk through the cap rocks into the ore
gone. The method of exploration 1s to follow the ore, and
develppment is rarely ahead of the actual mining. The
nature of clmnabar occurrence here makes it lmpractical to
attempt to do muchk exploratory work 1n advance of actual
mining. Where practical, some core drilliing is done.

This ground stands well and no timber is used except
in the shafts.

The mining method is usually underhand stoping, with some
sorting done underground and more on the surface. The dis-
tinctive color of cinnabar makes handsorting very easy.

The costs of mining in the Terlingua District are excep-
tionally low. All labor 1s performed by Mexicuins, who
make qulte good gquicksilver miners. This 1s an lImportant
feature here. In the Terlingua District high-grade ore

exlists with low labor costs, which differs from the California

(7)



situation which is low-grade ore with high labor costs.

The type furnices used give best results with one percent
ore, und here where high and low grade ores exist together
the low-grade ore is mixed with the high-grade ore to bring
it to the proper percentage for efficient treatment; but
where low-grade ore only exists, below half of one percent,
it 1s often impossible to treat the sume at a profit. This
was the situation with the majority of the california quick-
silver ores until the recent marked increase in price.° It
is to be noted that the main producers in the Terlingua
Distriet have never had to cease operatior entirely because
of a low price of qulcksilver. The {following table shows
the approximate wages for Texas and California mercury

mining districts:

Comparative labor costs (per day)eo

Texasg California
Shovelers...ll...0..6!.%1'25..‘.0.‘ .... 0...‘.‘%4.00—5.00
Miners.......o....l.f:)o -2.00-; ----- o290 020 0000.04.50—5-00
FuI‘Ila-CG menoo ttttt la50 _1.75¢'a00 nnnnnnnnnnn ¢ 00 ¢ T T 4.50
ROU.St&bOU.tS.......-——-—— l.25-oo aaaaaaaaaa ® 2 8 0 69 6T 4.00

© Refers to the several price increases during 1936.
°egchuette, C.N., Quicksilver: Bulletin 335, page 26.
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TREATMENT OF MERCURY ORE

The treatment of guicksilver ores to obtain the metal
mercury is quite simple. The ore is heated in some type
of furnace to about 700°(. In the direct-fired furnaces
oxygen combines with the sulphur of the mercuric-sulphide
(cinnabar) to form sulphur dioxide, and the quicksilver is
set free in the form of a vapor which is condensed to the
familiar liguicd metal upon being cooled in a system of iron
or tile pipes.

The average grade of ore sent to the furnaces in the
Distrlct In 1834 was estimated by the operators to have been
l.24, The distinctive vermilion color and weight of cinnabar
makes selective hund sorting cuite eusy. Some sorting is
done underground, As the ore comes to the furnuce, the ore
is sorted by hund as to the various percentages which the ores
carry. An experienced sorter can judge, by the appeurance
and weight of the ore, to within a fraction of one percent
just how much quicksilver it will carry. The sortert!s job
also is to assort the ore so that the furnace charge will be
of the proper percentage to get the best recovery possible.
Occasionally a4 rich poexet of ore may be found, running as
high as 60 to 70 percent, which may contain several hundred

or even thousand flasks of quicksilver. This ore 1is graded
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down by the uddition of enaugh low grade ore so as to bring
it to the proper percentage for the furnace treatment. The
most efficient furnace operation is with 1% to 2% ore.

Formerly retorts were used for smelting and due to their
small capacity, the grade of ore was maintained at 104 to 20
%, with 604 charges not uncommon. This practice proved waste-
ful, as low grade deposits had to be passed up, and was soon
dbandoned in favor of the larger tonnage, luw grade plants.
The present f.ur producing plants smelt from 12 to 30 tons
per day, or tie total production from the Terlingua District
1s about 70 tons per day.

Practically all of the ore mined in the Terlingua District
has been successfully treated in smelting furnaces of standard
design and it would not be advisable to deviate from this
practilce. There are tvo Scott furnaces in operation in the
District, one of 12 tons and the other of Z0 tons daily cap-
acity. The Scott furnace 1s a vertical shaft of filre bpick
and fireclay baffle plates backed and supported by common
brick. These furnaces are fired with wood, coal, gas or
01l or any combination of these fuels. Qre is fed at the
top of the furndace und the sinter 1s drawn off at the bottom
after the metal has been completely extructed. The volatile

mercury fumes pass from the furnace to a condenser system
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where they are condensed to the liquid metal, which is drawn
off, cleaned, and vottled 1in iron flasks.

There 1s one 1lZ ton Nichols-Herreschoff multiple hearth
furnace in operation in the district. This furnace is the
most efficient and modern 1n design obtalnable. This plant
uses a vitrified tile condensing system, is o0il fired and
yields a fairly cleun product. In this installation about
three barrels of crude oil are used to smelt 1z tons of ore,

The Study Butte mine uses a 30 ton Gould or Cottrell
rotary furnace. This is o0il fired, has an iron pipe con-
densing system, and glves good recovery, but the product is
not clean as that of the Nichols-Herreschoff furnace. This
furnace can be fabricated at any good 1lron works.

The advantages of the Nichols-Herreschoff compared to
the rotary furnace are: (1) higher fuel economy, (£) clean-
er product, and (3) long-life of brickwork. The amount
of labor required for operation 1s about the same for both

of these furnaces.,

(11)



VALUES

The amount of mercury in the ore is given either in
percentage or in pounds per ton. The liguid metzl is
shipped 1n iron bottles, called flasks, which contain 76
pounds of wmercury. Market quotations are given in dollars
per flask of mercury.

As stated before the average grade of the ore here, for
1936, was 1.2%. This would be 24 pounds of mercury per ton,
and at a price of ¢76.00 per f£lask the ore would contain
424,00 of the metal per ton.

There is a tariff{ duty on lamported mercury of $15.00
per flask, or 25 cents per pound. In 1936 the imports were
18,088 flasks and the domestic production wus 16,569.°
Domestic production 1s, and has been since 1922, less than

one half of the domestic conswaption,

° United States Bureau of Mines, Mlneral Market Reports No.
M.X.S5.547.
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NEW USES FOR MERCURY

Recently the Emmet mercury boiler hus been perfected
and is now on the commercial market. The two 20,000kw.
plants erected in 1933, one in New Jersey, and the¢ other
In Schenectady at the General Electric Company, required
3004000 pounds each. Thus the two plants together took
about half of this countryts annual production. The
thermal efficiency of these new bollers is one fifth
higher than that of steam boilers, and they all operate
at a much lower pressure than the steam boiler, Bowever,
the investment in the liquid metal 1s not exeessive com-
pared with the operating economy effected. The Schenec-
tady installation required $300,000 worth of mercury at the
prevailing price in 1933, but the entire plant cost $4,000,
000. The vaporization-condensation cycle 1s complete-there
is no loss at all in the perfected equipment.

In times of war mercury rises to the prominence of an
indispensable key metal. It is used to make fulminate of
mercury, the usual detonating agent for explosives. The
gqulcksilver mines are then classed with munitions plants
anud are protected by troops. Bowever, with the new uses
being developed each year for mercury war time prices are
not needed to make the mining of guicksllver a profitable
enterprise. It is a metal always in demuand and one that
always brings a good price, there being a ready market for
it at all times. For other uses see Exhibit IV.

(13)



PRODUCTION IN THE TERLINGUA DISTRICT

CHISOS MINE:

At present this is the largest operating mine in
the District, dand has operzted steadily for about 30 years.
"The Chisos mine employs 150 men. The mine, which is the
biggest producer in the District and the second largest
quicksilver mine in the worid, had a record-breaking year
in 1815, producing 1,200 flasks of MNercury in November and
December; yearly output not available. Produced 500 flusks
per month in 1918, with a similar output in 1919 and 1920.
In 1921 the output was 3,132 flasks, and the mine was the
largest producer 1n the United states; in 1922 over 2,500
flasks and somewhat more in 1923. No later figures avail-
able, but production has been steady. The total is over
110,000 flasksn,®

puring the world War the United States Government took

control of the chisos mine and builf a 100 ton furnace on
their property, and set the price at 3110 per flask,.
RAINBOW MINE:

This mine commenced operations in 1928, and has pro-
duced about $600,000 in quicksilver. The depth of the

workings are about 650 feet.

oFrom the Mines' Handbook for 193l.
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MARTIPOSA:

Here are some of the oldest workings in the District.
Fissure velns outcrop over a large area. This property
has not been operated for many years. However, it is stat-
ed that these workings produced 40 flasks per gay for a
20 year period. Part of this property is now being operat-
ed by interests said to be associated With the Chisos Cowmpany,
and at present the muain production of Chisos comes from these
o0ld workings, which are known as California Mountain,

STUDY BUTTE:

This cunsists of the Big Bend and Dallas mines. The
ore occurs 1n shrinkage cracks in an intrusive sill. Study
Butte has a capacity of 30 tons per day, and has some pro-
duction. At present they are drilling to prove the extent
and value of the ore bodies.

WALDRON MINES:

This Company 1s producing from old workings and is
sinking a shaft 400 feet deep on Section 248. This company
1s known to be a fair sized producer but 1ts yearly pro-
duction is not on record.

There have been numerous other small producers in the
District from time to time but no attempt bas been made to
cover them in this report. The blue print, Exhibit III,
shows the locations of these properties. The producing mines

are shown in green tint.
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GEOLOGICAL SECTTON OF FORMATIONS IN THE TERLINGUA DISTRICT

OF TEXAS NEAR THE CHISOS MINE.

Taylor Marl formation: approximately 200 feet
thick. Forms the surface of the [eRoi property.

Fagle Ford formation: About 600 feet thick. - T
Bottom part is sanu and shale.  Cinnabar found |[—— <= =
here. The Chisos is in 400 feet of the Ragle R %
Ford. [T R
Buda formation: Forms capping for the Del Rio ﬁi![1{f:§{lﬁﬁ
clay; 50 to 70 feet thick. No cinnabar here. [ L T BA Rk
Chisos goes through 50 feet of the Buda. |‘1'%’E31EJL
Del Rio formation: 150 feet thick. @innabar herefiz— == —
Where the greatest deposit: of cinnabar are found |—*= ——-
here in the Chisos. Chisos works through 150 feet|— — ——ti—
of this formution. — sl
Georgetown formation: 100 feet thick. Cinnabar AN s A
found. Chisos works through 50 fect of this formulTJriifﬁfj4
ation. Rich ore found here. T
S TR £ o4 A
) B I 057 G2 P
P 550 D
5 2 I 1 A1
. . 'Ll"'l'l 1 Fi_[ 1! ‘
Edwards formation: 1,000-2,000 feet thick; o e

The Chisos is working in 150 feet of the Edwards,' . .

and new and rich ore bodies are being opened

up here.

EXHIBIT I

CRETACEOUS PERIOD



Photograph Showing Outcropping of Large Calcite Veins.

The veins are indicated by the notches in the ridge.
The light colored debris below the left notch 1s
weathered calcite.

EXHIBIT II



Map of District Showing Loeations
of Producing Properties

EEHIBIT III

The producing mines are shown by the
green tint,
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PURPOSES FOR WHICH QUICKSILVER WAS USED IN THE UNITED

STATES IN 1928 ©

Ush Number of flasks
DRUGS AND CHEMICALS: (Flask is 76 lbs.)
Pharmaceuticals 5,493
Dentul preparations 362
Chemicdl prep.lations 7,486
Seed disinfectants 365 13,706
Fulminate 6,587
Vermiliion 2,450
Felt manufacture 1,720
Amalgamation 453 11,210

ELECTRICAL APPARATUS:

Lamps 1,200
Rectiflers and oscillators 230
Primary and storage batteries, battery zincs

and standard cells 911

Rectifier bulbs and power control switches 215 ©,506

INDUSTRIAL AND CONTROL INSTRUMENTR:

Vacuum pumps 115

Heat control devices 204
Compensating clock pendulums 32

Gas pressufe and tank gauges 565

Gas anzlysis 62

Flow meters 284
Thermometers, barometers ana mlscellaneous

scientific instruments 146
Industrial control apparatus not definitely

specified 1,588 £,996
General laboratory uses 628
Manufacture caustic soda and glaciul acetic «cid 1,000

Various uses: Emmet boller, boiler compound,
fireworxs, wood preservative, anti-fouling, paint,

and 100 flasks miscellaneous £,846
Total 34,942

o Frow Bulletin No. 335 on "Quickslilver " by C. N.
Schuette, W. W. Department of Commerce, Bureau of

Mines.
P
H{1363
BXHIBIT IV
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