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Foreword

This report is one of the series of basic studies involved
in Georgia Tech's program of auditing and analyzing the State's
industrial resources. It is the first of many steps required

to expedite the development of the State's mineral resources.

Additional geologic survey work by the Department of Mines,
Mining and Geology is one requirement. Full appraisal of those
minerals which appear to have economic potential, in order to
determine precisely what industries might be developed, will re-
quire also laboratory research, including product development
programs, plus market research and other technical work required

for complete feasibility studies.

Initiation of this project was made possible by the special
allocation of $100,000 made to the Industrial Development Division
in fiscal 1961 by Governor Ernest Vandiver and the University
System Board of Regents. Among the basic studies made possible
entirely or in part by this allocation are the '"Georgia Manufac-
turing Atlas," a survey of Georgia's water resources, an analysis
of Georgia's chemical potentials and a survey of Georgia's forest

products potentials.

Kenneth C. Wagner, Head
Industrial Development Branch
GEORGIA INSTITUTE OF TECHNOLOGY



Preface and Acknowledgments

If the economic and industrial potentials of Georgia are to be fully
realized, it is essential that comprehensive factual information on the
State's resources and advantages be readily available for the use of in-
dustrialists, investors, and the people of Georgia. Such information is
basic to the solution of numerous economic problems facing industry and com-
munities throughout the State. Furthermore, an overall view of the State's
raw materials, fuels, water supplies, transportation facilities, labor, and

similar factors is fundamental to the long-rvange development of Georgia.

This is the initial report of a planned series that will provide a broad
and relatively detailed picture of Georgia's resources and advantages. In
the present summary of the State's mineral resources, the guiding tenet has
been that '"the development of mineral resources is dependent upon our
knowledge of them.'" Thus, it is sought here to summarize the State's various
minerals as to location and geologic occurrence, present and past production
status, uses, and quantity and quality so that the future outlook of each can
be individually and fairly appraised. The information presented is intended
primarily to stimulate the industrialist and the investor to investigate
further the State's mineral potentials. To the established mineral producer
or the prospective miner, this summary has only the limited objective of
getting them to go to the Georgia Department of Mines, Mining and Geology,
the Georgia Tech Engineering Experiment Station, or related organizations and
sit down across the table to discuss their interests and problems with geolo-
gists and engineers experienced in the State's geology and mineral resources;
or, at least, to consult the many references listed in this report to obtain
details on the localities of the various mineral deposits and on the problems

they would have to face in mining any specific mineral deposit.

The present compilation is essentially an effort to update a similar
report issued in 1926 by the Georgia Geological Survey under the title of

Mineral Resources of Georgia. That publication was a revised edition of an

even earlier report, issued in 1910, under the title of A Preliminary Report

on the Mineral Resources of Georgia. Both reports were authorized by

S. W. McCallie, then State Geologist; both editions were identified as
Bulletin No. 23 of the State Survey series. In the preparation of the present

report, both editions of Bulletin No. 23 have been extensively used.
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Prepublication review of the manuscript of the present report was ex-
tended to Dr. A. S. Furcron, Chief Geologist of the Georgia Department of
Mines, Mining and Geology, and the editor and authors are especially appre-
ciative of Dr. Furcron's constructive suggestions and criticisms. Without
such cordial personal assistance and without Dr. Furcron's broad knowledge
of Georgia geology, amply evidenced herein by the numerous references to his
various publications, the present report would not have been possible. A
similar debt of gratitude also is acknowledged to the many other contributors
to Georgia geologic information whose works have been consulted and freely
used in compiling this summary of the State's mineral resources. A complete
list of these sources is presented in the Reference section at the end of
this report, and individual citations throughout the report are keyed to
this reference list (e.g., Bl2 refers to the twelfth entry under the second

reference classification -- Georgia Geological Survey Bulletins).
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INTRODUCTION

Georgia embraces three geologic provinces or areas -- the Folded
Paleozoic, Crystalline, and Coastal Plain (see Map 1), with formations
ranging in age from pre-Cambrian igneous rocks to sedimentaries of the
Tertiary and Quaternary periods.l/ As a consequence of this wide range
in age and variety of its geologic formations, the State has one of the

most diversified assemblages of mineral resources in the South.

Altogether, Georgia has more than 30 minerals or mineral products
that appear to be economically important. Nevertheless, present produc-
tion is limited to 18 minerals or mineral products of which two -- clays
and stone -- account for about 84% (by value) of the annual output. In
1960, Georgia's mineral production amounted to a total value of $91,203,000
(see Table 1). Georgia's 1960 production of kaolin, marble and crude iron
oxide pigments was first in the nation, the fuller's earth output ranked
second nationally and, despite the relatively small outputs, barite and

mica ranked third nationally and feldspar ranked fourth.

Georgia's position in the production and dollar value of minerals, as
compared with five other southeastern states, is shown by the U.S. Bureau

of Mines to be as follows for the year 1960 (E9):

Production Value
State U.S. Rank % of Total U.S.
Alabama 19 1.22
Florida 24 0.99
Tennessee 27 0.80
GEORGIA 30 0.51
North Carolina 40 0.25
South Carolina 41 0.17

These data were based on "Total Minerals'" including gas, oil and coal.

As Georgia is not a producer of gas and oil at this writing and is a small

1/ The Crystalline area is physiographically divisible into the Piedmont
and Highland areas, with the latter including the Blue Ridge and Great Smoky
Mountains of north Georgia. It is recognized that within the Crystalline area
may occur rocks of Paleozoic age, both ignecus and sedimentary. Further, the
term Coastal Plain, for sake of convenience, is used to include sediments of
Upper Cretaceous or younger ages.



Table 1
MINERAL PRODUCTION IN GEORGIA, 1960

Short Tons Value
(in thousands) (thousand dollars)

Clays 3,519 $40,160
Coal 4 21
Gem stones (a) (b)
Iron ore (usable) 128 long tons 613
Manganese ore i &=
Mica (sheet), 1lbs. 10,218 89
Peat 6,904 73
Sand and gravel 3,338 3,047
Stone 14,297 37,033
Talc and soapstone 40,200 88
Value of items that cannot be

individually disclosed: barite,

bauxite, cement, feldspar, iron

oxide pigments, manganiferous ore,

scrap mica (c) -- 11,181

Total Georgia (d) $91,203

(a) Weight not recorded
(b) Less than $1,000

(¢) Figures withheld to avoid disclosing individual company confidential
data

(d) Total adjusted to eliminate duplicating the values of clays and stone

Source: Minerals Yearbook, U.S. Bureau of Mines, 1960 (preprint).

producer of coal, it is interesting to note how Georgia would rank nation-

ally in production with these minerals excluded:

Basis Ranking
Exclusive of gas and oil 21
Exclusive of gas, oil, and coal 19
Non-metallic minerals only 14

Yet, on these same bases, Alabama, Florida, and Tennessee continue to out-

rank Georgia.



MAP 1
GEOLOGIC AREAS OF GEORGIA
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It is particularly noteworthy that since 1958 the State's percentages
of national output and value of output have advanced appreciably (see
Table 2). Within recent months, there were press reports concerning the
establishment of a large-scale mineral-based operation in the State,
specifically a steel plant in the western part of Georgia. This or
similar developments could do much toward advancing Georgia's position
among the nation's mineral producing states. However, if such develop-
ments are to materialize and to succeed, there must be much more complete
and comprehensive geologic, mineralogic, and economic investigations than
have been made to date. To stimulate substantial economic developments
of Georgia's minerals requires that much more complete and valid data be

made available to answer the inquiries of the entrepreneur.

"Basically, the development of mineral resources is dependent upon
our knowledge of them.'" (D20.) For many years, the State Department of
Mines, Mining and Geology and its predecessors have carried on geologic
and mineralogic investigations throughout the State and, on the whole, a
large body of information on Georgia's mineral resources has been accumu-
lated. However, at best, the financial support given to these investiga-
tive efforts by the State legislatures has been relatively limited, and
it is to the credit of the designated official agencies that the achieved
results are as comprehensive as they are today. Yet, if requests for data
on the location, quality, and reserves of mineral deposits are to be an-
swered so definitely as to insure the above-indicated future development
of Georgia as a mineral-producing state, then it is essential that the State
sufficiently support the Department of Mines, Mining and Geology and related

agencies in a greatly amplified program of exploration and research.

It is the purpose of the present report to summarize the present knowl-
edge of Georgia's mineral resources and the status of their production, to
appraise the future or potential of each mineral, and to point up the areas
of limited and inadequate information. 1In doing this, full use has been
made of the many reports and other publications of the Georgia Department
of Mines, Mining and Geology, of the U.S. Bureau of Mines statistics and
reports, and applicable articles from numerous scientific and trade journals.
By this review, it is hoped that sufficient interest and action can be gen-
erated to so advance the investigation and knowledge of the State's mineral

potentials that many more minerals can be developed to positions of major

economic importance.



Year

1945
1946
1947
1948
1949
1950
1951
1952
1953
1954
1955
1956
1957
1958
1959
1960

Value
Dollars

$19,988,000
30,449,000
32,009,000
36,103,000
35,408,000
44,157,000
48,509,000
51,450,000
51,395,000
55,828,000
60,417,000
67,912,000
69,799,000
75,106,000
86,262,000
91,203,000

Table 2

Nation

GEORGIA'S MINERAL GROWTH, 1945-1960

Rank in

34
33
33
33
34
32
32
34
32
31
33
31
31
30
30
30

Percent of
National
Total

.27
.43
.38
.34
.34
.37
.36
.39
.36
.40
.38
.39
.38
.45
.50
.51
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MINERALS OF COMMERCIAL AND/OR INDUSTRIAL VALUE

In Production



BARITE

Outlook

While the national consumption of barite is generally upward, the future
of barite production in Georgia will depend largely upon successful prospect-
ing to locate new deposits. Urbanization of much of the Cartersville area --
present center of production -- plus the destruction of the ground surface by
barite mining create serious problems, since this destruction of landscape
and aesthetic values may, in the future, severely curtail the mining in that
area. Consequently, the following areas should be explored for economically
feasible developments: the Knox limestones near Esom Hill in Polk County,
the Waleska deposit of Cherokee County, the Plainville district of Gordon
and Floyd counties, the Bass Ferry area of Floyd County, near Ruralvale in

Whitfield County, and the Eton district of Murray County.

Production Status

Since the late 1800's, most of Georgia's barite has come from the
Cartersville district. Because of the small number of producers, records
of annual state output are incomplete and, over the past decade, the figures
show only the combined outputs for Georgia, South Carolina and Tennessee.
However, in the years immediately preceding 1950, Georgia's indicated produc-
tion was usually in excess of two-thirds of the combined three-state total
and, on this basis, output in 1960 is estimated at 79,000 tons. In 1949,
the last year in which Georgia's production was separately totaled, the State
output of 50,267 tons ranked fourth in the United States. Total United

States' production in 1960 was 1,770,968 tons.

The producers of barite reported from the Cartersville district in 1960
were Thompson-Weinman & Company through their Paga Mining Company operation,
the New Riverside Ocher Company, B. R. Cain Mining Company, and T. E.

Johnsey (E3).

Location and Occurrence

Barite (BaSO4) or "heavy spar' occurs in the residual clays of the lower
Cambrian formations of north Georgia, where it has been mined for over 100
years. The mineral is found in scattered deposits, widely spaced over a belt
approximately 75 miles long which has its maximum width of 25 miles near the

center. This belt strikes to the northeast through the counties of Polk,
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Floyd, Bartow, Cherokee, Gordon, Whitfield and Murray. The barite occurs
in association with the following formations, in ascending order: Weisner
quartzite, Shady limestone, and Rome shales and sandstones. Although the
ores are found as veins, replacements, and breccias, the mined ores are in

residual and/or alluvial clay deposits derived from these formations.

Only the residual deposits of the Cartersville mining district (Bartow
County) and of the Eton district (Murray County) have been of economic im-
portance (Bll). The State's production has long centered around Carters-
ville, and several hundred mines and prospects have been opened there, with
only a few proving of major value. However, this general development has
led to the discovery of several rich deposits which today produce the bulk

of the State's output (A7).

The ore deposits are in lenticular-shaped pockets within the clays that
underlie the hill slopes and parts of intervening ridges, and these clays
commonly range from 20 feet to, locally, as much as 200 feet in thickness.
Mining is by the open-cut or stripping method, using shovels, draglines,
bulldozers, and other power equipment. Hydraulic mining was attempted but
abandoned, due to the many physical difficulties encountered. Factors es-
sential to successful barite mining are a minimum of 127 ore in a clay bank,
favorable topographic and overburden conditions, an adequate water supply,
types of clays permitting ready recovery of ore at the washer, and mechan-

ically adjustable equipment to reduce losses in the concentration process.
Uses

The chief use of ground or crushed barite in the United States is as
a weighting agent in oil-well drilling mud; this accounts for about 907 of
national consumption. Other uses are in the chemical, glass, paper, plas-
tics, paint and rubber industries. Market prices for Georgia crude barite

are around $18 per ton, f.o.b. cars, according to recent Engineering &

Mining Journal quotations. Because barite is resistant to atomic radia-

tion, its addition to concrete could be advantageous in the building of

bomb shelters.

Quality and Quantity

Pure barite, a white mineral with a fibrous texture and specific

gravity of 4.3 to 4.6, contains 65.7% BaO and 34.37 SO3. As Table 3 shows,

-10-



Table 3
ANALYSES OF BARITE ORES

Paga Mining Company A B
Silica (SiOZ) 1.16% 0.43%
Alumina (A1203) 0.00 0.00
Ferric Oxide (F6203) 0.35 1.33
Calcium Oxide (CaO) 0.00 0.00
Moisture 0.06 0.00
Loss on ignition 0.00 0.12
Carbon Monoxide (CO) 0.00 0.00
Titania (TiOz) 0.00 0.00
Sulphur Trioxide (803) 33.32 34.04
Manganese Oxide (MnO) trace 0.00
Strontium Oxide (SrO0) 1.16 0.00
Barium Oxide (BaO) 63.80 63.86
Barium Carbonate (BaCO3) 0.00 0.00

99.85% 99.78%
Barium Sulphate (BaSOa) 97.12% 97.90%

Murray County
Silica (SiOz) 0.27% 0.34%
Alumina (A1203) 0.20 0.35
Ferric Oxide (Fe203) 0.33 0.75
Moisture 0.38 0.32
Barytes (BaSOa) _98.82 98.24

100.00% 100.00%

|>

- White granular opaque weathered exterior of selected clean specimen
(analysis HU-53).

B - Bluish-white crystalline translucent interior of selected clean

specimen (analysis HU-54).

Source: Hull, J. P. D., Barytes Deposits of Georgia, Georgia Geological
Survey Bulletin No. 36, 1919.

Georgia barite is of excellent quality. No published estimates of barite
reserves in Georgia are known. However, as early as 1949, Kesler indicated

a decline in the tenor of the Cartersville deposits.
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BAUXITE

Outlook

The short range outlook for Georgia's bauxites continues to be in the

chemical, abrasive, and refractory industries.

Advances in technology in the aluminum industry may radically change
the outlook for Georgia bauxite and related high-alumina clays, including
kaolins. In 1930 bauxite containing 607 alumina was required by that in-
dustry; in 1958 ores averaging as little as 50% alumina were being used;
processes now under test may permit the use of ores with only 35% alumina.
Georgia kaolins and other high-alumina clays associated with bauxite range
from the lower 30's up to 50% alumina, and these high-alumina clays are
thought to exist in great abundance (see "Quantity and Quality' below and
section on Kaolin). However, the production of aluminum from such sources
probably will be deterred until there are drilling explorations to deter-
mine the quantity and quality of the reserves and until there is a research
program to demonstrate the economic feasibility of their use for alumina.
Emphasis should be given to research directed toward the combined utiliza-
tion of the bauxite and associated high-alumina clays, especially in the

counties south of the Fall Line for a distance of not more than 75 miles.

Production Status

Bauxite production in Georgia has never been large and, because of its
high silica and low iron contents, the ore is used almost entirely in the
chemical industry. Cumulative production for the period 1889 to 1948 has
been estimated at 936,819 tons, which represents approximately 49% of the
entire southeastern states' output over that interval. About 400,000 long
tons of that total is estimated to have come from the northwest Georgia
area. In 1960, production from both Georgia and Alabama totaled only

66,000 long tons (dry equivalent).

American Cyanamid Company was the only Georgia producer of bauxite in
1960, and the greater part of their output, including kaolins, came from
the Lennig and New Holland mines, near Rome (Floyd County). The remainder
of their production of bauxite and kaolin was from the Cavender mine

(kaolin) in Macon County and the Holloway and Thigpen mines in Sumter
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County, all in the Andersonville district. A bauxite drying plant is
operated by this company at Halls Station, near Adairsville (Bartow

County). (E3).

Location and Occurrence

Bauxite was first identified in the United States in 1883 at a locality
in Paleozoic rocks two miles east of Hermitage, near Rome, in Floyd County.
This discovery was followed in 1889 by mining of the mineral -- the first
U.S. production. In 1958, Floyd County still was the State's chief pro-
ducing center. Bauxite was discovered south of the Fall Line in the

Tertiary formations of Wilkinson County in 1907.

Other occurrences of bauxite in the Paleozoic rocks of northwest Geor-
gia have been found in the following counties: Bartow, Chattooga, Gordon,

Polk, and Walker.

The bauxite in these Paleozoic areas occurs in small compact masses
resembling inverted cones whose maximum horizontal diameters seldom exceed
100 to 200 feet. The bauxite commonly is enveloped by bauxitic or high-
alumina clay with a sharp contact between them. These deposits are asso-
ciated with the highly soluble magnesian limestones of the Knox group
(Cambro-Ordovician) and less commonly with the Shady dolomite (Lower Cam-
brian). The bauxite deposits probably represent kaolin, transported by
streams draining westward from the Crystalline area, which accumulated in
sink holes and depressions and was maturely weathered during Eocene time.

(Al, G5, G6, H2, H9, H11l, H12, H13.)

Quality and Quantity

Analyses of Georgia bauxites range from 577 to 627 alumina; 17 to 8%
silica; 0% to 3% iron oxide; and 0% to 6% titania (B12). Most of Geor-
gia's bauxites are within the quality range desired by the chemical industry

(52-60% A1203, up to 13% SiO,, 2.5% Fe, 0, and 3% TiO), yet individual de-

2° 273

posits may find use in abrasives, refractories, aluminous cement, filtrants
and other industrial products. As much as 907, of the total annual output

of the southeastern states has gone to the chemical, abrasive and refractory

industries (Al).

Known reserves in the northwest Georgia area are very small and consist

mainly of the bauxite left in the bottoms of abandoned mines. There are,
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however, probably over 300,000 long tons of very low grade siliceous and
ferruginous bauxite and bauxitic clay adjacent to old mines and in unworked
prospects. 1t is improbable that commercial deposits totaling over 100,000
long tons remain hidden in the region, although some deposits in the order
of 2,000 to 20,000 long tons may well be present and might be found by

systematic exploration under geologic guidance (Al).

In the Andersonville district of the south Georgia Coastal Plain, there
is an estimated 6,000,000 long tons of bauxite reported to be present; 107%
of this tonnage is said to be near enough to the surface for profitable
mining. This bauxite runs greater than 517 Al_O, and ranges from 3.07 to

273
22.5% SiO2 and 0.37% to 3% Fe_O A much greater tomnage of the bauxite

could be recovered if the 1aig2 amounts of kaolin and bauxitic clays could
be used. This district alone may contain as much as 25,000,000 long tons
of kaolin with over 37% alumina and less than 2% quartz sand. Virtually
none of this kaolin has been used, but it should be considered as a sup-

plementary reserve of alumina for any process that would permit use of both

bauxite and associated clays by mixing and processing them together.
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CEMENT (PORTLAND)

Outlook

A recent study (C4) has indicated a cement market sufficient to warrant
small plants in the vicinity of both Brunswick and Bainbridge. Limestone
would have to be shipped into Brunswick from quarries in southwest Georgia,
from elsewhere in the State, or from out-of-state sources. A Bainbridge
mill could be supplied rather easily from one of several nearby locations

in southwest Georgia.

The impetus for a new plant, particularly in southwest Georgia, may
come from an accelerated highway program cr other large-scale usage of ce-
ment. This is anticipated in the near future. Transportation cost con-
siderations also may dictate construction of one or more plants close to

major markets.

Production Status

Annual production figures are not available for the two cement mills
in Georgia, but their rated annual capacities are: Marquette, 1,250,000
barrels; Penn-Dixie, 2,300,000 barrels. By 1962, annual capacity of the
Penn-Dixie mill will be increased to 2,372,000 barrels. Marquette re-
cently acquired limestone-bearing property in the Albany area to provide
for future expansion, and Southern Cement Company, a division of American
Marietta Company, Chicago, announced plans in 1961 for a new mill near

Atlanta.

Estimated cement consumption in Georgia currently is 6,000,000 barrels,
plus or minus 1,000,000 barrels. The additional cement has been shipped

into Georgia, mostly from Alabama and Tennessee.

Location and Occurrence

The Portland cement industry began in Georgia in 1903 with the organi-
zation of the Southern States Portland Cement Company at Rockmart (Polk
County). This company remained in continuous production until its holdings
were sold, in January, 1954, to the Marquette Cement Manufacturing Company
of Chicago, Illinois. Marquette has continued production and greatly
modernized the Rockmart mill. In 1925, the Clinchfield Portland Cement

Company began operation at Clinchfield (Houston County). This company was
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later acquired by the Penn-Dixie Cement Corporation of Nazareth, Pennsylvania.
These are the only Portland cement mills presently operating in the State, but
at the time of this writing two new cement plants are being projected for lo-

cations near Albany and in the Atlanta area.

Marquette's Rockmart mill is in an area of Paleozoic rocks, and the near-
by Rockmart Slate (Ordovician) formation supplies its clay needs. Conasuaga
(Cambrian) limestone is quarried and trucked to the plant from property owned
near Cartersville in Bartow County. The Clinchfield mill uses a soft white
limestone and fuller's earth from the Ocala (Eocene) formation and clay from

a Cretaceous formation.

Chattooga, Walker and Dade counties in northwest Georgia are known to
have suitable cement raw materials in proximity to each other (B10). Lime-
stones of probable cement grade are reported in Washington, Burke and

Screven counties in east-central Georgia.

Deposits offering the most promise of utilization in the near future
are those in southwest Georgia, both north and south of Albany. The lime-
stone possibilities of this area have been summarized by Furcron and Fortson

(D15). (Also see section on Limestone.)
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CLAYS, MISCELLANEOUSL/

Outlook

The largest users of miscellaneous clays are the heavy wares (brick,
tile, sewer pipe, etc.) manufacturers. Most of the present plants are modern
installations, with progressive managements. On the whole, they have enjoyed
a constant growth, and some plants have multi-state markets. Moreover, the
smaller local brick plant is on the decline, as is indicated in Table 4, and
today's brickmaking is concentrated in or near the metropolitan areas. Hence,

there is lessened need to find additional new deposits of red-firing clays.

Despite this dependence of brickmaking upon the major city markets, it
is believed that the State's brick and tile manufacture will continue to
flourish in conformity with Georgia and the South's growing economic expan-
sion. On the other hand, the redware and domestic pottery markets are sub-
ject to much fluctuation, and their future in the State is difficult to

predict.

Production Status

Miscellaneous clays used or sold in Georgia between 1948 and 1952
averaged 1,003,840 tons annually. By 1960, this had increased to 1,305,044
tons, valued at $560,527 (E3).

The industry based on miscellaneous clays has changed greatly over the
32-year period of 1926 to 1959, as shown in Table 4. It is significant that
although the number of plants is nearly the same, the production capacity in

1959 was greatly in excess of that in 1926.

Shales are mined at several points in northwest Georgia from the Paleo-
zoic formations. Key-James Brick Company of Chattanooga, Tennessee, ships
some of its shale from near Lafayette (Walker County), while the Plainville
Brick Company at Plainville (Gordon County) is based on locally mined
Conasauga shales. At Rome (Floyd County) the former Rome Brick Company until

recently made brick from local shales, and similar deposits near Mount Alto

1/ 1Includes only those red-firing clays used primarily in the manu-
facture of structural or other heavy clay wares and of cement. Kaolin and
fuller's earth are discussed in separate sections of this report. The
limited usage of kaolin by heavy ware producers is discussed in the Kaolin
section.
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Table 4
MISCELLANEOUS CLAY USAGE IN GEORGIA

Type of Plant 1926 1959
Brick, common and face 27 14
Brick, fire and refractory - 6
Cast stone % 1
Hollow tile 3 2
Sewer pipe 7 1
Sanitary ware - 1

Pottery, miscellaneous 8 21

Sources: Mineral Resources of Georgia, Georgia Geological Survey
Bulletin No. 23, 1926; Directory of Georgia Mineral Producers,
Georgia Department of Mines, Mining and Geology, Geological Survey
Circular No. 2, 10th Edition, 1959.

Church supply shale that is being shipped to plants in Atlanta, Columbus and
Milledgeville. Brick and other clay products are made at Dalton (Whitfield

County) by the Dalton Brick & Tile Company, which also uses Conasauga shale.

The principal clay-working operations in the Fall Line area include

Burns Brick Company and Cherokee Brick & Tile Company at Macon (Bibb County);
Oconee Clay Products Company at Milledgeville (Baldwin County); Merry Brothers
Brick & Tile Company at Augusta (Richmond County); Bickerstaff Company at
Columbus (Muscogee County); and Georgia Vitrified Brick & Clay Company at
Campania (Columbia County). All of these plants are suppliers to major city
markets, as are the Atlanta Brick & Tile Company and the Chattahoochee Brick
Company in the Atlanta area. The Arnold Brick Company at Thomasville (Thomas
County) uses a sedimentary clay that resembles an altered kaolin or impure

fuller's earth from the Alum Bluff or Hawthorn formation (Miocene).

Location and Occurrence

Clays adaptable to heavy wares manufacture occur in all three of the
State's major geologic divisions -- the Coastal Plain, the Crystalline and
the Paleozoic areas. They occure in (1) bedded deposits, notably as shales

and as fire clays in the Paleozoic area of northwest Georgia; (2) alluvial
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deposits in and along the flood plains of major streams; and (3) residual
deposits resulting from the weathering of granites, limestones, shales and

other bedrock formations.

Ceramically usable shales occur widely over northwest Georgia, parti-
cularly at three Paleozoic horizons. The first of these is the Floyd shale
formation (Mississippian) which crops out in the broad valley west of Rome
(Floyd County) and north of the Coosa River. Northward into Gordon and
Whitfield counties, these shales become sandier and less fissile. A second
older series of shales are those of the Rome formation (Cambrian), usually
consisting of variegated red, purple, green, yellow and white shales and
thin-bedded sandstone, but northeast of Rome the formation is chiefly shales.
The longest outcrop band extends northeast from Rome across Gordon County
into Whitfield County where it splits into two bands that extend to and be-
yond the Tennessee line. Another narrow band of the Rome shales extends
from southeastern Walker County northeasterly through western Whitfield
County and the eastern edge of Catoosa County. Underlying the Rome forma-
tion and locally indistinguishable from it is the Conasauga formation
(Cambrian). Other phases of the Conasauge range from calcareous or limey
shales with thin-bedded to massive layers of limestone to a fine olive clay
shale. Broad outcrops of the Conasauga occur in the valleys of the Coosa,
Oostanaula and Conasauga rivers. Many of the outcrop areas in Floyd, Bartow,
Gordon, Whitfield and Murray counties are comparatively free of limestone
and, where weathered, often to 25 to 30 foot depths, the Conasauga shales

make excellent heavy clay products material (B17).

Quality and Quantity

The red-firing types of clays are widespread and relatively abundant
throughout most of the State. There has never been any systematic exploration
of these types of clays, so that any estimate of reserves is impossible. The
brick manufacturers of the Fall Line area consider their reserves '"adequate,"

and other usable brick clay deposits could be found elsewhere in the State.
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COAL

Outlook

The outlook for the coals of northwest Georgia is that of declining

production.

Production Status

Recent coal production in Georgia has been by small trucking mines,
essentially for local use. Most of the production has come from Walker
County, although Dade County has had limited outputs. Since 1932, annual

State output has seldom exceeded 40,000 tons.

Location and Occurrence

Coal in Georgia occurs in the Pottsville (Pennsylvanian) formations
which are limited to the extreme northwest part of the State. These coal-
bearing strata are mainly in Walker, Chattooga and Dade counties where they
form the higher parts of Lookout, Sand and Pigeon mountains. The total
coal-bearing area in northwest Georgia is somewhat less than 200 square

miles. The coal beds range from a few inches up to several feet in thickness.

Quality and Quantity

All of the Georgia coals are bituminous. In Table 5 are analyses of
coals from the Durham No. 4 and No. 5 seams, sampled at mines near Durham in
Walker County. The No. 4 seam ranges from 1 2/3 to 3 1/2 feet in thickness;
No. 5 is 5 3/4 feet thick. Both are low volatile coals. The coal reserves

are not known, but they are not considered large.

Table 5
ANALYSES OF GEORGIA COALS

Content and Quality Durham No. 4 Durham No. 5
Volatile matter 18.7 - 22.0% 20.4 - 21.9%
Fixed carbon 66.5 - 78.0% 73.0 - 78.1%
Ash 10.4 - 10.9% 3.9 - 4.0%
Calorific value (B.T.U.) 13,210 - 15,510 14,640 - 15,680
Ash softening temperature 2850° F 2470° F

Source: Analyses of Tennessee Coals, Including Georgia, U.S. Bureau
of Mines Technical Paper No. 671, 1945, pp. 108-109.
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FELDSPAR

OQutlook

Feldspar production in Georgia should increase but will always have
serious competition from the well-established plants of North Carolina.
Georgia's best opportunity will come if and when additional glass or other
feldspar-consuming plants are established in the Atlanta or other areas
within the State, so that Georgia feldspar would have a transportation-cost

advantage.

The high percentage of potassium in the Jasper County feldspar and
excellent quality of the finished product should give it an advantage in
chemical glassware, high temperature enamels, and similar applications.

Sodium-high feldspars or '"soda-spar,"

in large scale production in North
Carolina, have a much lower melting point and are usable in most glasses,

as well as in lower-temperature enamels.

The various granites of Georgia are potential sources of feldspar, and
research has been suggested to determine whether the more feldspathic of
these granitic rocks can be broken down to yield commercial feldspar. In

some rocks, both soda and potash spars are potentially recoverable (Fl).

Production Status

The Jasper County feldspar produced by the Appalachian Minerals Company
varies considerably in the chemical analysis, so that blending is always
done from two or more dikes. The potash content of the various dikes ranges
from 67 to 137 and a 10.25% average is maintained in the finished product
(A15).

Appalachian Minerals Company processes its raw material by flotation and
then, if required, grinds it to the desired size. The published daily capac-
ity of this plant is 150 tons of minus 20-mesh material; 100 tons of minus
40-mesh; or 70 tons of minus 200-mesh. Five tons of mica are produced daily

as a by-product in this operation.

Location and Occurrence

Commercial feldspar is found in Georgia in pegmatite dikes that range
from stringers of a few inches width and length up to reported widths of

75 feet and 600 feet lengths. Pegmatites, although essentially the same
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chemically as members of the granite family, are commonly found in random
distribution throughout areas of metamorphic rocks and are sometimes asso-

ciated closely with granitic-type igneous rocks.

Feldspar is reported from at least 54 counties of the Piedmont and Blue
Ridge regions of Georgia but, except for occasional local truckload lots,
production has been entirely from Jasper County by the Appalachian Minerals
Company. Elbert, Rabun, Putnam and Monroe counties are regarded as the

more favorable counties for future prospecting.

The Jasper County deposit currently being worked by the Appalachian
Minerals Company, just south of Monticello, is 1 1/2 miles wide by 14 miles
long and includes several hundred pegmatite dikes and many small stringers.
These dikes, which dip about 60° westerly and vary from 75 feet wide and
600 feet long to four by 10 feet, come to or near the surface and are fol-
lowed down by open-pit mining. Most of the dikes are graphitic granite,
which is highly stratified and can be ripped out. Others high in soda must
be drilled and blasted (Al5).

Quality and Quantity

The Jasper County feldspar has approximately the analysis shown in
Table 6. The quality of the other feldspars in the State varies both in

grade and in type (potash, soda, or mixtures).

Estimation of feldspar reserves in Georgia has not been made, and this
would be difficult because of the irregular but widespread distribution
of feldspar-containing rocks. Present information, however, indicates that

additional commercial deposits would be scarce.



Table 6
ANALYSIS OF FELDSPAR, JASPER COUNTY, GEORGIA

Content Amount
SiO2 65+% - 66%
A1203 19+%
Fe203 0.07%
Ccao 0.9%
MgO Trace
KZO 1047
Na20 3+%
Loss on ignition .20%

"+" indicates additional fractional percent.

Two analyses, furnished 18 months apart, by Appalachian Minerals
Company were consistent within less than 17.
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FULLER'S EARTH

Outlook

Although treated (activated) bentonites and bauxite have replaced
fuller's earth to a large extent in the oil bleaching industry, fuller's
earth is rapidly expanding in the fields c¢f absorbents, insecticides and
fungicides, rotary drilling muds, and lightweight aggregates. Usage of
granulated fuller's earths as an absorbent of o0il and chemical splashage

in manufacturing operations has increased greatly since World War II.

The fuller's earths of Georgia have not been utilized to any extent
in the field of lightweight aggregates. Considering the large amounts of
fuller's earth present in the State and the increasing demand for light-
weight aggregate, this would appear to be a largely untouched potential

field of much promise.

Usage of fuller's earth in fields other than the oil-bleaching industry

should continue to increase (Al4).

Production Status

Fuller's earth was discovered in Decatur County soon after the initial
find in Quincy, Florida, in 1893, but production did not start in this county
until 1907 (B1l4). Georgia and Florida have since alternated in leading the
nation in production of this commodity, and the two states together accounted
in 1960 for nearly 85% of the total U.S. output of 408,325 short tons, with a
price range of $16.30 to $18.00 per short ton (D1, G&). The 1960 value of
fuller's earth produced in Georgia totaled $1,777,051 for 93,689 short tons
(E1l).

There presently are six producers in the State. Four are in southwest
Georgia: The Milwhite Company, Inc., and Minerals & Chemicals Philipp
Corporation near Attapulgus (Decatur County); Cairo Production Company, Inc.,
at Cairo (Grady County); and Waverly Petroleum Products Company at Meigs
(Thomas County). Farther north are the operations of the Diversey Corpora-
tion in Macon (Bibb County) and of the Georgia-Tennessee Mining & Chemical

Company at Wrens (Jefferson County). (A6.)

Fuller's earth is mined from pits or open cuts by power shovel and drag-
line. It is taken to processing plants where it is lightly dried, crushed,

and screened to remove sand and foreign matter.
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Location and Occurrence

Fuller's earth is an inexact name applied to clays that are naturally
highly absorptive. Two types occur and are produced in Georgia. The mont-
morillonite type is found in the Twiggs clay member of the Barnwell forma-
tion (Eocene age), with major deposits lying just south of the Fall Line in
Jefferson and Twiggs counties. This type also has been found in Bibb County.
The attapulgus type occurs near the Florida border, in Decatur, Grady and
Thomas counties, as major deposits which constitute extensive irregular beds

of the Hawthorn formation (Miocene age). (B3, D19, D20.)

The fuller's earths occur as sedimentary beds of clay interlayered with
sand and other materials. These clays cover a wide range geologically, vary
in character within the same deposits, and many represent weathered beds of
volcanic ash, yet no evidence has been found of vulcanism at those times and
in these areas. The Twiggs clay member consists of yellow to dark blue ful-
ler's earth in massive beds, up to 30 and 40 feet in thickness, that grades
into a limestone at its base. Sand overburdens range from 10 to 20 feet.
Near Attapulgus (Decatur County), the fuller's earths occur in irregular
beds, well laminated with thin partings of fine sand. 1In Twiggs and Bibb

counties, deposits often exceed 50 feet in thickness.

Bentonite, a clay derived from the alternation of volcanic ash, occurs
in a bed one to 20 feet thick in the Chickamauga (Ordovician) limestone in
the valleys of Lookout and West Chickamauga creeks of northwest Georgia.
Outcrops of this bentonite (or '"meta-bentonite'" of some authorities) have
been noted in Dade, Walker and Chattooga counties by Smith (B17). Fuller's
earth is associated with this bentonite in a deposit in Walker County near

Cassandra (D7) .
Uses

The principal use of fuller's earth is in deodorizing or clarifying oils
and fats. Its bleaching action is due to its ability to absorb coloring
matter selectively when added to the liquid to be decolorized. Absorbent
uses in 1958 required over 149,000 short tons of the total U.S. output of

357,883 tons. Other uses were as follows (G8):
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Short Tons

Insecticides and fungicides 85,276
Rotary drilling mud 58,464
Mineral oils and greases 40,074
Lightweight aggregates 7,796
Chemicals 2,003
Other uses (including exports) 14,602

The earths also were used in multi-purpose greases of wide temperature
ranges, on specially treated paper which provides multiple copies of busi-
ness forms without carbon paper, in powdered form as a '"floc" agent for
purifying water, and as a mineral filler in soap, toilet powder, and some

plastics, polishes and paints.

Quality and Quantity

The deposits of fuller's earth are so large in relation to the demand
that there has been no reported attempt to determine the full extent of the
reserves. Since Georgia's deposits are so extensive, the major economic
considerations involve purity, thickness and extent of specific deposits,

along with usage tests and market development (G8).

The main reserves of fuller's earth are in Florida, Georgia and Texas.
The measured reserve appears to be ample for at least 50 years at the 1958
rate of consumption in the present producing areas. Detailed reserve esti-
mates for Georgia alone are not published, but according to a recent non-

numerical estimate, the reserves are very large (D1).

Fuller's earth is characterized by a lack of plasticity, high water
content, a high silica to alumina ratio, and a relatively high hydrous
silica content. A typical analysis of fuller's earth from Georgia is shown

in Table 7.

Fuller's earth from Georgia generally weighs 30 to 40 pounds per cubic
foot when processed. Minerals present in fuller's earth include attapulgite,

illite, nontronite, and kaolinite, in addition to montmorillonite.

Chemical analyses in general do not reflect as true a picture of the
possible usages of fuller's earth as do the various physical properties and
usage tests (Al4). Results of physical tests on typical fuller's earth from

Georgia are listed in Table 8. Details of the physical tests are discussed

in the reference cited (Al4).
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Table 7
TYPICAL ANALYSIS OF FULLER'S EARTH FROM GEORGIA

Content Amount
SiO2 53.427
TiO2 0.52
A1203 10.06
Fe203 3.58
MgO 9.18
Cca0 1.29
NaZO 0.02
KZO 0.64
PZOS 0.12
CO2 0.05
cl 0.03
SO3 0.02
Ignition loss 9.42
Uncombined water 11.83

Source: Rich, A. D., "Bleaching Clay," Industrial Minerals and
Rocks, American Institute of Mining Engineers, 1960,
pp. 93-102.

Table 8
PHYSICAL TESTS OF GEORGIA FULLER'S EARTH

Fine Grade Coarse Grade
Data (Contacting) (Percolation)
Volatile matter (%) 16.0 16.5
Density (lb./cu. ft) 31.0 35.0
Acidity (mg KOH per gram) Neutral Neutral
Screen test (% through 200-mesh) 95.0 --

Mineral-oil decolorization
value (%) 100.0 --
(efficiency a = 100%)
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IRON ORES

Outlook

The outlook for the iron ore industry of Georgia may be one of change.
Two major factors can cause this: the depletion of major high-grade ore
bodies in the continental United States, and new techniques of crude iron
production that will allow less capital investment to economically handle
smaller quantities and to use less favorable quality ores than has been

the practice in the past.

The trend in the national iron ore supply is toward manufactured ore
feed for blast furnaces. This is done by concentration and pelletization
of low-grade ores, such as taconites that exist in large quantities in the
iron ore districts of Minnesota. Although the resulting iron pellets are
more costly than the natural ores, this cost reportedly is more than off-
set by economies in the operation of the blast furnace due to the uniform-
ity of grade and size of the ore feed. These manufactured ores would, in
fact, probably eliminate the demand for much of the ore as is mined in

Georgia, were it not for other factors which enter the picture.

The first of these will be the promptness with which the Birmingham
steel furnaces convert to the use of pellet ore to meet the competition of
the northern blast furnaces. The second factor is the improved technology
in the direct reduction of iron ore. The status of 14 direct reduction
processes has been recently summarized (A9), and the D-R processes appear
to be of potential interest to Georgia where relatively low-grade ores may
be processed with gaseous reducing agents. However, consideration is being
given to the use of the '"Strategic-Udy" process for the Coastal Plain ores
and the "R-N" process for the northwest Georgia ores, although these proc-
esses require solid carbon fines or perhaps low-grade fuels for reduction
of the ore. The use of direct reduction, it is believed, would allow a
lower capital investment and the processing of considerably less volume of

ore than has been customary with a blast furnace.

Production Status

Iron ore has been mined in Georgia since about 1840. Until recently,
production of the brown ores was largely from northwest Georgia, with the

principal mining districts being in the vicinity of Cartersville (Bartow
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County) and in the Cedartown area (Polk). (See Tables 9 and 10.) Limited
outputs of brown ore have come from Floyd, Cherokee and Gordon counties.
The red iron (hematite) ores have been mined in Dade, Walker, Chattooga
and Whitfield counties; however, the bulk of production has come from
Walker County. Production of the Coastal Plain brown iron ores, princi-
pally from Stewart and Webster counties, began in 1956 and current output

in that area continues to be mainly from those two counties.

Furnaces for the production of pig iron operated in Georgia off and
on from 1840 to about 1910. Since then there have been no such furnace
operations in the State, and the ores mined here have been shipped to the

iron and steel centers in Birmingham and Gadsden, Alabama.

The 1958 Minerals Yearbook gives, in tabular form, shipments of iron

ore in Georgia from 1870 through 1958 (E6). The year of highest production
was 1907, with 444,100 long tons, and the second highest output was in 1957,
with 442,700 long tons. The low point in production was in 1933, with only
300 long tons. The 1958 tonnage dropped to less than one-half of that of
1957, being only 209,400 long tons. 1In 1959, the Stewart-Webster counties
area accounted for 72/ of that year's output of 186,000 long tons (D18).

By 1960, the State output was down to 128,000 long tons, still mainly from
Stewart and Webster counties. Outputs by counties from 1890 to 1957 are

shown in Table 9; the outputs of leading Georgia mines are given in Table 10.

Location and Occurrence

The iron ores of Georgia have four distinct modes of occurrence. These
are the lower Paleozoic brown ores and the Clinton (Silurian) siliceous
hematite ores of northwest Georgia; the brown ores of Stewart, Webster and
Quitman counties in the Coastal Plain sediments of south Georgia; and the
titaniferous magnetites scattered throughout the Crystalline area of north

Georgia.

The Paleozoic brown iron ores (hydrous Fe203), associated mainly with
the Weisner quartzite, the Knox dolomite, and the Chickamauga limestones of
Cambrian and Ordovician ages, occur chiefly in the form of pockets or irreg-
ular deposits in clays residual from those formations. The deposits are
quite variable in size, ranging from as little as a truckload of ore to, in

some instances, enough to extend over five to six acres. The nodules of ore
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Table 9

PRODUCTION OF IRON ORE IN GEORGIA, BY COUNTIES, 1890-1957

County Hematite
Bartow
Chattooga 108,090
Cherokee

Dade 111,772
Fannin
Floyd 36,165
Gilmer 120
Gordon
Haralson
Meriwether
Muscogee
Polk
Quitman
Stewart
Walker 989,764
Webster

Whitfield

Undistributed 684,598

Total 1,930,509

Source:

Limonite

5,519,082
334
229,643

115
116,788
27,606
80,690

12,013
2,615
5,355,218
123
164,842
7,328
5,161

31
1,271,508

12,793,097

Total
Production
(long tons)

5,519,082

108,424

229,643

111,772

115
152,953
27,726
80,690
247
12,013
2,615
5,355,218
123
164,842
997,092
5,161
31

1,956,106

14,723,853

Review of the Southeastern Iron Ores, Exclusive of the Birmingham

District, with Emphasis on the Silurian Hard Ores, U.S. Depart-

ment of Interior, November 1,
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Table 10
PRODUCTION OF LEADING IRON ORE MINES IN GEORGIA

Total
Mine County Active Period Production
(long tons)
Limonite:
Bartow Bartow 1891- 2,233,000
Iron Hill Bartow 1910- 1,895,000
Woodstock Polk 1885-1938 1,207,000
Oremont Polk 1881- 682,000
Grady Polk 1881- 581,000
Hematite:
Estelle Walker 1901-1955 977,000
Rising Fawn Dade 1902-1940 112,000
Taylors Ridge Chattooga 1907-1921 56,000
Dirtseller Ridge Chattooga 1903-1941 52,000

Source: Review of the Southeastern Iron Ores, Exclusive of the Birmingham
District, with Emphasis on the Silurian Hard Ores, U.S. Depart-
ment of Interior, November 1, 1959.

usually have random orientation in the clay, i.e., scattered like raisins
in a cake, so that drill prospecting, at best, obtains a statistical aver-
age. The quality of the ores can vary considerably. BRartow, Floyd and

Polk counties have been the chief mining centers for these brown iron ores.

The Clinton hematite ore (Fe203), sometimes referred to as ''fossil
iron'" ore, is confined to Dade, Walker, Catoosa, Whitfield and Chattooga
counties, in the extreme northwestern part of the State, where, on Taylor
Ridge in the last four named counties, ore beds aggregating one to two
feet have been mined (Al3). These ores, an extension of similar ores mined
in the Birmingham, Alabama, steel district, occur in regularly stratified
beds that vary from a few inches to several feet in thickness. 1In Georgia,
these ore beds and enclosing Silurian rock are known as the Red Mountain
formation. The ore beds frequently dip steeply into the mountains or
ridges in which they are found; commonly, several ore beds are present,
separated by varying amounts of shale or sandstone, and the beds are not

continuous but tend to lense in and out.
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The Coastal Plain brown iron ores of Quitman, Stewart and Webster
counties have been described as being mainly limonite but containing some
hematite (D9, D16). The ores range from small nodules to '"hollow'" geodes
of over one foot in diameter whose interiors contain sand and clay. These
ore nodules and geodes tend to occur in beds, or disconnected lenses,
ranging from a few inches to several feet in thickness near the base of

the Clayton formation. The maximum thickness reported is about five feet.

The magnetite iron ores (Fe 04) are found in the Crystalline rock area

of the State as an accessory mingral in igneous and metamorphic rocks and
as segregations in veins and irregular small bodies associated with diorite
gneiss (D10). None of the magnetite ore has been mined in Georgia to date.
Reported occurrences include Cherokee County, two miles southwest of Wood-
stock; Cobb County, 2 1/2 miles northwest of Blackwell; Gilmer County, on
Lot 215, 7th District, 2nd Section; Greene County, 2 1/2 miles north of
Robinson; Taliaferro County, one mile north of Robinson; Lumpkin County on
Lot 682, 12th District, lst Section; and Dawson County on Lot 97, 4th Dis-
trict. In Paulding and Haralson counties, magnetite is found associated
with pyrite ores. Magnetite in the form of octahedrons with striated faces
occurs in Elbert County on the north edge of Elberton and also in the

chlorite schist on the dumps of the Little Bob mine, 2 1/2 miles northwest

of Hiram (Paulding County).

Quality and Quantity

The north Georgia brown iron ores, presently mined for the Birmingham
and Gadsden, Alabama, mills were reported in the early 1900's to contain
42.8 to 55.4% iron and phosphorus ranging from 0.36 to 1.587%; the samples
analyzed were taken from six feet to 40 feet below the surface (B1l2). Ores

mined since the 1950's are believed to have been of similar grades.

The '"fossil" hematite ores of northwest Georgia vary widely in quality,
as shown by the average analyses in Table 11. Because the hematite ore is
bedded and, in most instances, dips steeply beneath the mountains of the
area, relatively expensive underground mining methods are required. The
beds commonly are too thin to permit mining of only the ore and, in conse-
quence, much gangue must be handled also. Output of this ore in recent
years has been limited essentially to truck-mine operations on a local scale.

The reserves of the 'fossil ore' are reported to total approximately three
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Table 11
AVERAGE ANALYSES OF HEMATITE ORES OF NORTHWEST GEORGIA

Constituents Hard Soft
Hygroscopic water 0.10% 0.65%
Combined water 2.04 3.57
Ferrous oxide, FeO 2.65 none
Ferric oxide, FeZO3 45.29 81.57
Alumina, A1203 3.14 5. 57
Manganous oxide, MnO 0.28 0.43
Lime, CaO 21.41 0.29
Magnesia, MgO 0.44 0.42
Silica, SiO2 7.28 6.55
Sulphur, S trace 0.25
Phosphorus pentoxide, PZOS 1.17 0.45
Carbon dioxide, CO2 16.50 none

Source: McCallie, S. W., Mineral Resources of Georgia, Georgia
Geological Survey Bulletin No. 23 (Rev. Ed.), 1926,
p. 116.

billion long tons in beds of 30 inches minimum thickness for the areas of
Sand, Lookout and Pigeon mountains lying in both Georgia and Alabama (Al13).
An earlier estimate of "available'" ores (generally not over 1,000 to 1,200
feet down dip and an ore bed of two-foot minimum thickness) in the north-
west Georgia area is given as 19 million long tons. The "potential" ore

reserve is given as 1,820,000,000 long tons (A3).

Analyses of the brown iron ores from Stewart and Quitman counties indi-
cate that the better ores range from 54 to 58% metallic iron, with phosphorus
and manganese contents being very low (D9). Analyses of Webster County brown
iron ores show a range from 47.03 to 56.34% metallic iron, also with rela-
tively low phosphorus and manganese contents (D16). Reserve estimates of
these ores for the Southeast have been published (Al3) but not for individual
states. Private capital recently has been engaged in drill prospecting the

southwest Georgia ore areas, but the results of this exploration are unknown.

The scattered magnetite (Fe304) bodies within the State vary consider-

ably in the content of magnetite and the proportion of associated ilmenite
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(FeTiO3). Analyses of magnetite ores with a maximum of 69.01% metallic iron
are reported (B7). Some of the analyses with considerably lower iron con-

tents run high in TiO, -- up to 26.46% in one instance. The published

2
analyses indicate a wide range of magnetites and titaniferous magnetites,
which generally occur as lenses and dikes in the crystalline rocks. As
Haseltine said in a 1924 report: ''No mining of these ores so far has been
attempted and but little prospecting has been done. As a matter of fact,
with the data now at hand it is not at all certain that these ores really

occur in commercial quantities." (B7.) This is still the case.
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KAOLIN

Kaolin is Georgia's major mineral resource, both in terms of tonnage and
dollar volume. Approximately 757% of the kaolin output of the United States

comes from Georgia.
Qutlook

The uses of kaolin are traditionally in ceramics and as a filler or
coating, particularly for the paper and rubber industries, and these uses
should continue to expand with the years. Technological improvements and
new processes, such as treating clays with radioactive materials, may change
the characteristics and open entirely new fields for kaolin. Considerable
new work is being done in the surface chemistry and physics of the clay
particle. All of this may lead to improvements, new products and market

expansions.

Possible future large-scale usage for kaolin, along with the associated
bauxite and bauxitic clays of the kaolin-producing areas, is in the produc-
tion of alumina for metal manufacture, as already noted under the section on

Bauxite.

The excellent supply and relatively low rates of natural gas along the
Georgia Fall Line, along with the nearby sources of kaolin, would seem to
make south Georgia an ideal location for additional refractory products

plants or for whiteware or ceramic tile plants (C2, C3).

Production Status

The sedimentary kaolins of the Coastal Plain of Georgia have been known
since Colonial times, at least as early as 1741, and by 1766 were being
regularly exported to England where they were used by Wedgewood. Subsequent
discovery of English kaolins ended Georgia kaolin mining for over a century,
and not until 1876 was the mining in this State revived, at the Morgan pro-

perty near Augusta in Richmond County (G5, G6).

Georgia, as the leading kaolin producer of the United States, has
steadily increased output since 1921, both in terms of the unit price of
kaolin and total tonnage volume. Over this span of years, there have been a

few periods in which production leveled off or declined slightly. The longest
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period was during World War II and the second longest was during the
depression years of 1930 to 1932.

In 1959, the State's total output was 1,940,279 short tons of kaolin
valued at nearly $34,000,000 (E5). This increased in 1960 to 2,121,237
short tons, valued at nearly $38,000,000. In that year, 20 companies mined

kaolin in nine counties (E3).

In 1959, six producing companies were reported in the vicinity of
Sandersville (Washington County). 1In the vicinities of McIntyre and Gordon
(Wilkinson County), there were three producing companies in each area; while
Dry Branch (Bibb County), Huber (Twiggs County), and Stevens Pottery (Bald-
win County) each had one producer. There were single producers in Richmond
County and at Macon (Bibb County), the latter having a mine in Twiggs County.
(A4, A6.) The leading producers in 1960 were Georgia Kaolin Company, Dry
Branch; J. M. Huber Corporation, Huber; Minerals & Chemicals Philipp Corpora-

tion, McIntyre; and Southern Clays, Inc., Gordon (E3).

Refractory product plants currently operating on Georgia kaolin are:
Babcock & Wilcox Company, Augusta; General Refractories Company, Stevens

Pottery; and Stevens Firebrick Division, A. P. Green Company, Macon.

Location and Occurrence

Almost all of the kaolin produced in Georgia comes from Upper Cretaceous
deposits which are sedimentary in origin and, with one known exception, are
all found south of the Fall Line. This exception is the Meriwether County
kaolin, found in the Warm Springs-Pine Mountain area, in beds of unknown but

possible Upper Cretaceous age.

The chief kaolin-producing counties are Twiggs, Wilkinson and Washington.
Some production is usually reported from Richmond, Baldwin and Hancock coun-
ties; kaolin also has been reported from and, in some instances, produced from
most of the other Fall Line counties, including Columbia, Burke, McDuffie,
Jefferson, Glascock, Warren, Jones, Bibb, Houston, Peach, Crawford, Taylor,
Macon, Schley, Talbot, Muscogee, Chattahoochee, Sumter, Dooly, Stewart, Web-
ster and Meriwether. Despite these sporadic occurrences of kaolin deposits
throughout the Fall Line counties, there are only two areas where the de-

posits are relatively numerous and of larger than average size -- east of
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Macon, in the first three named counties above, and in an area around Augusta
that overlaps the state line, with the most productive part in South Carolina,

southwest of Aiken (D17).

Kaolin deposits reported from the Crystalline area of Georgia have not,

to date, proved economically significant.

The Cretaceous kaolins have had several explanations as to origin, but
all explanations allow for transportation of pegmatite and granite-derived
materials to an Upper Cretaceous sea. Geologists are not agreed as to whether
the feldspars were transported and then weathered in place after Cretaceous
deposition or were weathered to kaolin prior to deposition. Very excellent
descriptions of the major kaolin areas and their deposits, along with chemical
analyses and discussion of the origin of the kaolin, are given by Smith (B16).
During World War II, the U.S. Geological Survey made maps of the major kaolin
and bauxite deposits in Georgia, and these were placed on open file (H1l, H2,
H9, H1l, H13). Copies of the maps were furnished the Georgia Department of
Mines, Mining and Geology. The U.S. Bureau of Mines also selectively drilled
certain sites, the results of which are given in their Reports of Investiga-

tions (G5, G6).

In their more typical commercial occurrences, Georgia kaolin deposits
are in lenses that may range up to several hundred acres in extent or a mile
long over the major dimension and 50 feet in thickness (many mined deposits
average 20 feet) with sand overburdens ranging up to similar thicknesses
(B13, B16, D17). However, kaolin lenses occur to depths of at least 175
feet in the south Georgia Cretaceous and, locally, overburdens up to 100

feet thick have been stripped in mining the kaolins (D17).
Uses

The most important uses of kaolin may be ranked as follows: (1)
paper coating; (2) paper filler; (3) rubber filler; (4) firebrick and block;
and (5) whiteware. Other filler uses include paint, insecticides, fungicides,
etc., and these fillers run to rather high tonnages. Nearly 75% of Georgia's

kaolin output in 1958 was sold for filler uses (E6).
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