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LETTER OF TRANSMITTAL

GrorLogicAL SURVEY OF GEORGIA,
ATLANTA, July 1, 1929.

To His Excellency, L. G. HarpmaN, Governor and President of
the Advisory Board of the Geological Survey of Georgia.

Sir: I have the honor to transmit herewith for publication the
report of Mr. Richard W. Smith, Assistant State Geologist, on the
Sedimentary Kaolins of the Coastal Plain of Georgia. This report is
the third report published by the State Geological Survey on the clay
deposits of the State. The first report, published in 1898, was con-
fined entirely to the Cretaceous clays of south Georgia, the second re-
port included not only the Cretaceous clays of south Georgia but gave
a general description of the clays of the entire State, whereas the pres-
ent report is confined solely to the sedimentary clays of the Coastal
Plain including not only the Cretaceous clays but also the Eocene
clays of the Tertiary age.

The large amount of information brought together in this re-
port will be, no doubt, of value, not only to the clay prospectors, but
also will be the means of calling the attention of clay manufacturers
to our high grade kaolins and refractory clays which occur-in such
great abundance.

Very respectfully yours,
S. W. McCarLuz,

State Geologist.
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PREFACE

Two reports on the clays of Georgia have previously been issued
by the Geological Survey of Georgia. Bulletin 6, A Preliminary Re-
port on a Part of the Clays of Georgia by Dr. Geo. E. Ladd, issued
in 1898, was concerned only with the clays along the Fall Line. Bul-
letin 18, A Second Report on the Clay Deposits of Georgia by J. 0.
Veatch, issued in 1909, was a comprehensive report on all the clay
resources of the state and did much towards furthering their utili-
zation.

Since Veatch’s report was issued, the clay mining and working in-
dustries of Georgia have shown a remarkable progress. The shales
of Northwest Georgia have found an extensive use in the manufac-
ture of brick and tile. The brick and tile industry using the alluvial
clays of Middle Georgia has greatly increased. The production of
sedimentary kaolin from Middle Georgia for filler, white ware, and
refractory uses was in 1927 over five times that of 1909. The center
of the kaolin mining industry has moved from Twiggs County to
Wilkinson County which was not producing in 1909. The increas-
ing interest in the industry has led to the discovery of many deposits
unknown at the time of Veatch’s investigation. This interest in the
kaolin deposits was further increased by investigations by the U. 8.
Bureau of Mines in co-operation with the Central of Georgia Rail-
way, of which the published results are frequently referred to in the
text, and in 1926 by the meeting in Georgia of the American Ceramic
Society. The need of a new detailed survey of the clay resources of
the State was imperative. '

The writer began his investigation of the clays of the State in July
1926. The field seasons of 1926 and 1927 were spent in Middle and
South Georgia simultaneously investigating the kaolins, bauxites,
brick clays, and fullers earths. The physical and pyrometric tests
on the kaolin and bauxitic clay samples collected were made by the
writer in the winters of 1926-27 and 1927-28 at the Ceramic Labora-
tory of the Georgia School of Technology, under the direction of Dr.
A. V. Henry, director of the Department of Ceramics. During a part
of this time the writer was assisted by a number of the ceramic stud-
ents. Such a large volume of data was collected on the sedimentary
kaolins and associated bauxzitic clays that it was decided to publish
this report on them separately before undertaking further field work
on the shales and brick clays. '

It is hoped that the reader will understand the limitations of such
a report. The field work, because of the large area covered, was of
necessity limited to a visual examination of the outcrops exposed,
and a collection of samples only where the outcrops were such as to
give a fairly representative sample without prospecting. Efforts to
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induce property owners to prospect in advance of the writer’s visit met
with little success. At best many of the samples are indicative rather
than representative. The laboratory work was limited by the large
number of samples collected. Many almost necessary tests had to
be omitted. The standard methods of testing clay samples as laid
down by the American Ceramic Society were followed as closely as
possible without unduly prolonging the work: But it must be clearly
understood that unfavorable tests on a sample may not necessarily
mean that all of the clay on the property will prove unsatisfactory.
The writer in his descriptions has tried to clearly differentiate between
observed and hearsay information as to the thickness, extent, and
quality of deposits. Lack of time forced the writer to confine his at-
tention almost wholly to purely economic features, and to neglect
the many interesting problems of origin and of geologic and petro-
graphic interest that await investigation.

The writer wishes to acknowledge his thanks to Mr. S. W. Mec-
Callie, the State Geologist of Georgla, for advice and assistance; to
Dr. A. V. Henry, Prof. W. H. Vaughn, and the other members of the
Ceramic Department of the Georgia School of Technology, who co-
operated so willingly in the laboratory work and gave much valuable
advice during the writing of the report; to Mr. J. M. Mallory, General
Industrial Agent of the Central of Georgia Railway for much infor-
mation and advice; to Mr. L. Hatfield of Gordon for freely giving of
his time and knowledge in showing the writer the deposits of Wilkin-
son County; to the newspaper editors and secretaries of the Chambers
of Commerce of Macon, Butler, Columbus, Americus and Augusta
for valuable publicity and assistance; and to the managers and su-
perintendents of all the kaolin mines visited for their help and cour-
tesy.

All of the chemical analyses that accompany the laboratory tests,
unless otherwise stated, were made by Dr. Edgar Everhart, Acting
Chemist of the Geological Survey of Georgia.

Richard W. Smith,
Assistant State Geologist,
Atlanta, Georgia, June 20, 1929.



SEDIMENTARY KAOLINS OF THE
COASTAL PLAIN OF GEORGIA

HISTORY OF THE INDUSTRY

The sedimentary kaolins of the Coastal Plain of Georgia have been
known since Colonial times. Legend has it that the Governor of the
Province of Georgia learned of the secondary kaolins near Augusta
and Macon and had some of the clay brought to Savannah, presum-
ably by Indians in canoes down the Savannah River and the Ocmul-
gee and Altamaha Rivers, and shipped to the famous Wedgwood
Pottery in England.!

Sholes?, in his chronological history of Savannah, states:

“1741—Porcelain clay was discovered in or near Savannah by Mr. Duchet, and
china cups made. The trustees gave him fifty pounds sterling, to ‘encourage him
in his enterprise.” ”’

Minton?® states that “As early as 1766 American clays from Geor-
gia, Florida and the Carolinas were being sent to England in consider-
able quantities. These clays were regularly imported and used by
Wedgwood until the clays of England were available.”

The discovery and use of the English kaolins ended the mining
of the sedimentary kaolins of Georgia for over a century. An Ameri-
can pottery and white ware industry gradually developed around two
centers, Trenton, N. J. and East Liverpool, Ohio, using at first local
clays and then domestic primary kaolin and imported English kaolin.
The use of English kaolins as fillers in the manufacture of paper be-
came firmly established.

Not until 1876 was the mining of Georgia sedimentary kaolin re-
vived. In that year the Riverside Mills of Augusta leased the Morgan
Property (see page 897), nine miles southwest of Augusta in
Richmond County, and for ten years mined kaolin, carted it to
Augusta, used a portion of it in their product, and shipped the rest
to northern and eastern markets.

The next kaolin mining was in 1880 by J. R. Van Buren of Gris-
woldville in Jones County. Mr. Van Buren states:*

1Letter from J. M. Mallory, General Industrial Agent, Central of Georgia
Railway, Savannah, Ga.

2 Sholes, A. E., Chronological history of Savannah, illustrated: p. 47, Savan-
nah, Morning News (publishers), 1900.

3 Minton, L. H., New Jersey’s part in the ceramic history of America: The
Ceramist, vol. 2, p. 271, 1922.

4 Letter from g R. Van Buren to J. M. Mallory, General Industrial Agent,
Central of Georgia Railway, Savannah, Ga., Mar. 4, 1926.
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“L wish to state that I was the first party shipping clay for commercial purposes
on the Central of Georgia Railway. In the year 1880, I shipped from my clay
mine trainloads of clay consigned to Abbot and Goldmore (atterwards Montague
and Company), Chattanooga, Tennessee. The clay was mined from my property
in Jones County.”

This mine was later abandoned.

J. W. Huckobee in 1893 opened a kaolin mine on the Central of
Georgia Railway one mile west of Lewiston in Jones County. This
mine was operated as the Lewiston Clay works until 1902, when the
mine was abandoned. The kaolin was mined by hand, carefully hand-
sorted to remove any that was off-color or contained grit, dried in
open sheds, packed in hogsheads holding about a ton of dry clay, and
shipped north for use in the wall-paper industry and in the manufac-
ture of encaustic tiling and similar wares.

The first kaolin mine in the Dry Branch district of Twiggs County
was opened in 1897 by Payne and Nelson. This mine, under the name
of the Macon Mining Company, continued operations until 1901,
when it was abandoned. It was followed in 1900 by the Georgia Kao-
lin Company, the first of the present day kaolin mines, and in 1902
by the American Clay Company and the Atlanta Mining & Clay
Company. Other early mines were the Butler Clay Company in Tay-
lor County, operated from 1896 to 1905 and later by Golding Sons
Company, and the Albion Kaolin Company at Hepzibah in Richmond
County, opened in 1900 and still in operation. Much credit is due
to these early companies for their faith and perseverance in convine-
ing the consumers of the value of the Georgia sedimentary kaolin in
competition with the imported clays.

Twiggs County led the State in the production of kaolin until about
1915, when it was surpassed by Wilkinson County. The importance
of Wilkinson County as a kaolin producer dates from the opening of
a clay mine and plant in 1910 by Edgar Brothers Company, and their
purchase of another small mine and plant opened in 1908. They were
followed by other companies, so that since 1915 Wilkinson County
has led the State’s production of kaolin.

Mining methods were at first crude. The overburden was stripped
by hand or by mule scrapers. The kaolin was mined by pick and
shovel, more or less hand-sorted to remove stained pieces, air-dried
on racks in open-air drying sheds, and shipped in bulk. Later me-
chanical scraping devices, steam-shovels, and, in one instance, hy-
draulic methods, were introduced to strip the overburden; and one
or two companies are today using steam-shovels to mine the kaolin.

The Georgia Kaolin Company at Dry Branch was the first to in-
stall a washing plant. Since the erection of this plant in 1908, the
larger companies have followed their example. Today probably two-
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thirds of the kaolin produced in Georgia is washed. The plants are
all very much alike and, until recently, have been little improved in
the last 20 years. The kaolin is blunged or put into a water suspen-
sion by some device that breaks up the lumps and agitates the parti-
cles until they have all slaked and the kaolin is in the form of minute,
almost colloidal, particles suspended in the water. This is called
“slip> and is about the consistency and color of skim-milk. The slip
is run through long shallow troughs with the velocity so regulated
that the fine sand and most of the mica flakes settle to the bottom of
the troughs from which they are periodically removed. Several plants
have recently installed a Stull whirlpool cone classifier before the
troughs to remove the bulk of the sand and mica. Screens at the end
of the troughs remove any mica flakes or trash that may have floated
through with the slip. The slip is then run into one of a number of
large concrete settling tanks, used in rotation, in which the kaolin is
allowed to settle to a sludge and the clear water drawn off. The sludge
is pumped through filter-presses for the final dewatering. These filter-
presses consist of metal plates separated by heavy canvass cloth. The
canvass retains the washed clay which builds up as a cake between the
plates, while the water goes on through. It takes from three to six
hours, depending on the clay, to fill and draw a filter-press. The cakes
of kaolin from the filter-presses are dried by air, on racks heated by
live steam, or in tunnel-driers, and are crushed or pulverized for ship-
ment.

Two of the larger companies have in the last few years experiment-
ed with and are now producing special chemically treated kaolin of
finer quality than the average washed kaolin. The Georgia Kaolin
Company and Walker’s Georgia Kaolin Mines are now remodelling
their plants to use more modern methods of refining their product.

The greater bulk of the Georgia sedimentary kaolin mined has been
used as a filler in the manufacture of paper and oilcloth. Since 1920,
ever increasing amounts have been used as a filler in the manufacture
of rubber. Its use in the manufacture of white ware has slowly in-
creased as the ceramists have realized its possibilities and limitations.

In 1927, 42.5 per cent of all the kaolin and paper clay produced in
this country came from Georgia.t

Refractories have been manufactured from Georgia kaolin since
1900 at Stevens Pottery, and since 1912 at Carrs Station. In addition,
some kaolin has been shipped out of the State for use in the manu-
facture of refractories. Recently Babcock & Wilcox Company have
erected a fire brick plant at Augusta; Evens & Howard Company of
St. Louis, Mo., have purchased the fire Brick plant at Stevens Pot-
tery; and Harbison-Walker Refractories Corporation have purchas-
ed the Evans and Deitrich property at Gordon. This should greatly

1From Middleton, Jefferson, Clay in 1927: U. S. Bur. Mines Mineral Re-
sources, 1927, pt. 2, pp. 262-263, 1929.
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increase the amount of Georgia kaolin used in the manufacture of
refractories.

The meetings of the American Ceramic Society in Georgia in 1926
probably did much to further the use of Georgia kaolin for white ware

and refractories.

The following table gives the production of kaolin in Georgia since
1900, as given in the Mineral Resources of the United States by the
U. 8. Geological Survey.

Production of kaolin in Georgia

Filler and White Ware Refractories Total
Year | Quantity Quantity Quantity
Value Value Value
Short Short Short
Tons Tons Tons

1900 6,885 |$ 32,645 6,885 |$ 32,645
1901 8,280 41,400 a a 8,2804 41,4006
1902 14,530 63,613 14,530 63,613
1903 17,424 81,884 17,424 81,884
1904 18,938 76,693 3,080 |$ 4,557 22,018 71,150
1905 26,216 99,060 2,712 3,307 28,928 102,367
1906 32,552 141,765 6,070 14,568 38,622 156,333
1907 28,503 126,253 15,080 14,060 43,583 140,321
1908 18,230 87,540 13,803 9,005 32,033 96,545
1909 31,617 147,753 a a 31,6176 147,7536
1910 36,571 184,529 7,821 6,031 44,392 190,560
1911 45,076 199,135 11,363 8,866 56,439 208,001
1912 48,482 210,908 12,863 8,196 61,345 219,104
1913 69,740 299,110 13,650 8,475 83,390 307,585
1914 62,298 267,011 11,461 7,116 73,759 274,127
1915 67,752 292,943 12,033 7,577 79,785 300,520
1916 92,671 417,394 10,370 6,703 103,041 424097
1917 109,222 573,707 1,727 5,652 110,949 579,359
1918 76,073 552,083 2,073 7,665 78,146 559,748
1919 81,466 682,467 14,121 21,172 95,587 703,639
1920 116,420 1,025,819 1,703 9,282 118,123 1,035,101
1921 52,500 388,480 2,660 11,735 55,160 400,215
1922 100,668 709,745 2,235 8,550 102,903 71§,295
1923 123,994 867,808 4,066 18,427 128,060 886,235
1924 135,504 975,422 21,977 49,300 157,481 1,024,722
1925 141,956 1,040,064 26,413 52,568 168,369 1,092,632
1926 175,230 1,357,923 a a 175,2306 1,357,923b
1927 193,151 1,492,857 a a 193,1514 1,492,8576
Total | 1,931,949 |$ 12,435,911 197,281c|$ 282,812 2,129,2304|$ 12,708,731d

a Clay used for refractories not given separately.
b Not including clay used for refractories.
¢ Does not include production for 4 years not given separately.
d Does not include clay used for refractories for 4 years.
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PROPERTIES OF CLAYS!

Clay may be defined as ‘“‘an earth or stony mineral aggregate con-
sisting essentially of hydrous silicates of alumina, plastic when suffi-
ciently pulverized and wetted, rigid when dry, and vitreous when
fired at a sufficiently high temperature.””

CLASSIFICATION OF CLAYS

Clays may be classified according to their origin, chemical and
physical properties, or uses. The first classification is, perhaps, of
most interest to the geologist, the second and third, which are relat-
ed, to the technologist.

An example of a classification according to origin is the following
by Ries,* modified slightly by the writer:

Ries’ Classification

A. Residual clays. Formed in place by rock alteration due to various
agents, of either surface or deep-seated origin. .
I. Those formed by surface weathering, the processes involving
solution, disintegration, or decomposition of silicates.
(a) Primary kaolins, white in color and usually white
burning.

Parent Rock Shape
Granite, Pegmatite, Rhy- Blankets; tabular steeply
olite, Limestone, Shale, dipping masses; pockets
Feldspathic Quartzite, or lenses.
Gneiss, Schist, etc.
(b) Ferliuginous clays, derived from different kinds of
rocks.
II. White residual clays formed by the action of ascending waters
possibly of igneous origin.
(a) Formed by rising carbonated waters.
(b) Formed by sulphate solutions.
III. Residual clays formed by action of downward moving sulphate
solutions.
IV. White residual clays formed by replacement, due to action of
waters supposedly of meteoric origin.
B. Colluvial clays, representing deposits formed by wash from the fore-
going and of either refractory or non-refractory character.

i Much of the information in this section was obtained from:
Ries, H., Clays; their occurrence, properties, and uses: 3d ed., 1927.
Veatch, J. O., Second report on the clay deposits of Georgia: Georgia Geol.
Survey Bull. 18, 1909. )
Stout, Wilbur, and others, Coal-formation clays of Ohio: Ohio Geol. Survey,
- 4th ser., Bull. 26, 1923.
2 Standard definition. The standards report for the American Ceramic Society
for 1928: Am. Ceramic Soc. Jour., vol. 11, p. 347, 1928.
3 Rie;,gg., Clays, their occurrence, properties, and uses: 3d. ed., pp. 36-37,
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C. Transported clays.
I. Depositedin water.

(a) Marine clays or shales. Deposits often of great
extent. White-burning clays. (Sedimentary kao-
lins, ball clays). Fire-clays or shales. Buff burning.
Impure clays or shales. [ Calcareous.

Non-calcareous.

(b) lN.acustrine clays. (Deposited in lakes or swamps.)
Fire-clays or shales.

ImFure clays or shales, red-burning.
Calcareous clays, usually of surface character.

(c) Flood;plainclays.
Usually impure and sandy. (Alluvial brick-clays of
Georgia.)

(d) Estuarine clays. (Deposited in estuaries.)
Mostly impure and finely laminated.

(e) Delta clays.

II. Glacial clays, found in the drift, and often stony.
May be either red or cream-burning.

III. Wind-formed deposits (some loess.)
IV. -Chemical deposits. (Some flint-clays.)

Other classifications are based on physical properties or uses. One
of the best of these is that of Parmalee,! based on both the physical
properties and uses of clays.

Strictly speaking, the word kaolin is applicable only to primary
or residual kaolins, and the so-called kaolins of the Coastal Plain of
Georgia should always be spoken of as secondary kaolins or sedi-
mentary kaolins. This usage is not strictly followed by the cera-
mic industry, nor is it in this report.

MINERALS IN CLAYS

Clay, in its simplest form, would consist entirely of hydrated alu-
minum silicate, such as kaolinite or allied minerals. Since clays are
formed from the decomposition of the rocks of the earth’s crust, sim-
ple clays are rarely ever found. All clays contain more or less quan-
tities of accessary minerals in addition to the hydrated silicates of
aluminum. The quantity of accessary minerals varies greatly in
different clays; ranging from a few per cent in the case of some of the
sedimentary kaolins to 50 or more per cent in the case of some of the
brick and other clays of common occurrence. These minerals, depend-
ing upon the proportion and size of the grain, often have a marked
influence on the properties of the clay containing them. Because of
the finely divided nature of clays, the minerals they contain are some-
times very difficult to determine under a high-power microscope.

1 Parmalee, C. W., and Schroyer, C. R., Further investigations of Illinois fire
clays: Illinois Geol. Survey Bull. 38, pp. 278-280, 1922.
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HYDROUS ALUMINUM SILICATES
KAOLINITE

Kaolinite is a hydrated silicate of alumina, represented by the for-
mula Al0;.25i0,.2H.0, which corresponds to a composition of Silica,
(810, 46.3 per cent; Alumina (Al.O;), 89.8 per cent; and Water (HZO)
18.9 per cent. It is white or pearly and occurs in hexagonal plates_
often in worm-like bunches. It has a hardness of 2 to 2.5 and a speci
fic gravity of 2.2 to 2.6. The mineral is commonly regarded as the
base of clays, though its presence as such is rarely detected with cer-
tainty.

Kaolinite is a secondary mineral formed by the action of ascend-
ing or descending waters and carbon dioxide on other minerals. Feld-
spar is probably the common parent mineral, although the micas
such as sericite may sometimes at least be an intermediate product.

MINERALS RELATED TO KAOLINITE

These include several species, all hydrated silicates of alumina.
Some of these have been found as crystals and are very probably de-
finite minerals in the strictest sense, but others are known only in an
amorphous condition, and may be only mixtures of other minerals.
Among the hydrated silicates of alumina related to kaolinite that
have been described are: halloysite, montmorillonite, beidellite, allo-
phane, newtonite, rectorite and leverrierite. Halloysite, differing from
kaolinite in chemical character by containing more water, has been
found in primary clays at several places in Georgia, but has not been
recognized in the sedimentary kaolins.

Gibbsite (Al:0;.83H:,0) and diaspore (Al:0;.H.0), both aluminum
hydrates containing no silica, are probably present in the sedimen-
tary bauxitic clays of Georgia.

OTHER MINERALS
QUARTZ

Quartz, either in crystals or in the amorphous impure form of chert
or flint, is the most common accessory mineral in clays. The sand or
grit in clays is generally quartz. The amount of quartz may vary
from less than one per cent, as is the case with a few of the Georgia
kaolins, to 70 or 80 per cent in the more complex brick and other clays.

Quartz in clays affects their refractoriness and behavior in firing,
shrinkage, plasticity, and tensile strength. It also detracts very much
from the value of certain clays which are used in the raw condition,
such as those used for paper filler. Pure quartz has a pyrometric cone
equivalent (see page 21) of about cone 85, but the presence of
other minerals in the clay, especially if the quartz is in fine grains,,
may exert a fluxing action and cause the quartz to soften at a much
lower temperature. Quartz sand in a ciay acts as an anti-plastic
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tending to make it more open and porous and to reduce both the dry-
ing and firing shrinkage. Quartz changes its crystalline form at about
570°C., accompanied by a sudden expansicn of about 214 per cent.
this change often causes rupture of clay bodies containing an appre-
ciable amount of quartz.

TELDSPAR

Feldspar is found in at least small quantities in nearly every clay,
whether residual or sedimentary, but the grains are usually small
since it does not resist abrasion and weathering as well as quartz. The
sedimentary kaolins of Georgia usually contain less than one per cent
of feldspar and some none at all. The grains are usually partly al-
tered to kaolinite. Feldspar fuses at about cone 9, but if fine-grained
it may begin to flux with the other ingredients of the clay at a much
lower temperature.

MICA

Mica is found in nearly all rocks, both igneous and sedimentary,
either as an original or secondary mineral. Since 1t is not easily de-
composed by weathering agents and since it is readily carried in sus-
pension by running water, it is a common constituent of clays. It is
one of the few minerals in clay that can often be detected with the
naked eye, for it occurs commonly in the form of thin, scaly particles
whose bright, shining surface renders them very conspicuous, even
when small.

There are several species of mica, all of rather complex composition,
but all silicates of alumina, with other bases. Two of the commonest
species are the white mica or muscovite, H,KAL(Si0,): or 2H,O.
E,0. 8A1,0;.6510,, corresponding to Si0., 45.2 per cent; Al,Os, 38.5 per
cent; K0, 11.8 per cent; and water, 4.5 per cent; and the black mica
or biotite, (H,K).(3g,Fe).Al(810,); (the amount of iron varies widely).
The muscovite (or its fine-grained form, sericite) is the most abund-
ant in clay, because it is not readily attacked by the weathering agents.
The biotite, on the other hand, decomposes much more readily on
account of the iron oxide which it contains. It is probable, however,
that many of the micaceous minerals found in clay had best be called
hydro-mica, a gradation between muscovite and kaolinite.

The sedimentary kaolins of Georgia, especially the soft varieties,
all contain mica, often exceeding the quartz in amount.

The “shortness” or lack of plasticity in clays may in part be due
to an abundance of mica. Finely divided micas, when mixed in a
clay, appear to act as a flux. The coarser flakes often remain un-
changed during the firing.

HYDROUS IRON OXIDE

Hydrous iron oxide is a common constituent of many clays. Its
presence when In a finely divided condition is shown by the yellow
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or brown color of the material, in which case it may be present as a
film on the surface of the grains, or possibly absorbed by them. Or
it may occur in the form of accretions or concretions and limonitic
crusts and layers. The beds of sandstone found in many sand or gravel
deposits associated with some clays, are caused by hydrous-iron oxide
cementing the grains together. The hydrated iron oxide is usually
referred to as limonite, but it is probably a molecular mixture of several
hydrous iron oxides.

Hydrous iron oxide has both a coloring and fluxing effect in the
firing of clays. The presence of less than one per cent is often suffi-
cient to produce a noticeable color effect in a fired clay and hence is
an injurious constituent of kaolins for certain uses. The concretions
- of hydrous iron oxide cause fused blotches and black specks that are
decidedly detrimental of the ware.

HEMATITE

Hematite, the oxide of iron, is a red color and may be found in clays,
but it changes readily to limonite on exposure to the air and in the
presence of moisture.

The red stain common in the sedimentary kaolins of Georgia may
to some extent be due to iron oxide, but often a badly stained kaolin
will burn white, showing that the stain is not hematite, but is proba-
bly organic.

MAGNETITE
Magnetite, Fe;0,, magnetitic iron ore, is not common in clays, but

has been observed in the form of minute black grains in some of the
sedimentary kaolins of Georgial.

PYRITE

Pyrite, the iron sulphide FeS,, is very frequently found in clays
and shales and is an injurious ingredient, producing a blotched or
speckled effect in fired wares. It is rare in the sedimentary kaolins
of Georgia. :

LIME CARBONATE

Lime carbonate, CaCQ;, often occurs in clays as calcite, in the form
of nodular concretions, or as fragments of limestone, and acts as a
flux. The sedimentary kaolins of Georgia are remarkably free from
lime carbonate.

RUTILE

Rutile, TiO,, appears to be a wide-spread mineral in clays, but
never occurs in large amounts or in large grains. It is usually ob-

t Veatch, J. O., Second report on the clay deposits of Georgia: Georgia Geol.
Survey Bull. 18, p. 38, 1909.
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served in the form of microscopic grains or needles. The chemical
analyses of the Georgia kaolins all show TiO,, usually ranging from
one to two per cent, but it is probable that all of the TiO. is not de-
rived from rutile.

TOURMALINE

Tourmaline, a complex silicate of boron and aluminum, is some-
times found in very small quantities in kaolins.

ZIRCON

Small crystals of zircon, ZrSiO., have been observed in the sedi-
mentary kaolins of Georgia.

GLAUCONITE

Glauconite, a hydrated silicate of potash and iron, occurs as green
sandy grains in some clays. According to Veatchl, it is found in some
of the clays of the Upper Cretaceous and lower Eocene of Georgia,
but probably is not present in the pure kaolins.

HORNBLENDE AND PYROXENE

These minerals are silicates of calcium, magnesium, and iron. They
are original constituents of igneous rocks and may occur in clays
derived from these rocks. It is not improbable that some of the mi-
nute black specks observed in the white clays of the Coastal Plain are
due to unaltered particles of hornblende or pyroxene.

MANGANESE OXIDES

Manganese oxide, probably pyrolusite, has been observed as stains
along joint planes and in some of the sedimentary kaolins of Georgia.

Sommers? gives the following results of a semi-quantitative mic-
roscopic examination of nine sedimentary kaolins from Georgia.

Minerals found in nine Georgia sedimentary kaolins

1. White clay, Gordon, Ga., upper bed, Columbia Kaolin
and Aluminum Company (Now 0ld Columbia Mine, Gordon
Kaolin Company, see page 180).

2. Nodular clay, same location as above.

8. White clay, crude, American Clay Company, Dry Branch,
Ga., (see page 108).

4. White clay, washed, same location as above.

5. White clay, Houston Kaolin Company, Perry, Ga. (Now
Yancey property, see page 92).

1 Veatch, J. O., Op. cit., p. 41.

2 Sommers, R. E., Microscopic examinations of clays: Washington Acad.

Sci. Jour., vol. 9, no. 5, pp. 116-117, Mar. 4, 1919. Also in U. S. Geol.
Survey Bull. 708, pp. 294-295, 1922.
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6. White part of mottled clay, same location as above.

7. Red part of motitled clay, same location as above.

8. White clay, Sweetwater (Bauxite) Mine, Andersonuille,
Ga. (see page 435).

9. Mottled clay, same location as above.
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a Stained with hematite.

CHEMICAL PROPERTIES OF CLAYS

All the constituents of clay influence its behavior in one way or
another, their effect often being noticeable when only small amounts
‘are present. The various accessory constituents in clays have differ-
ent properties. Most of them promote fusion, but some are far more
active than others. A few are influential also in the development of
colors. In a general way, the finer the accessary minerals and the
more evenly they are distributed in the clay, the greater their effect
in producing changes. The chemical analysis of a clay may give some
indication of its properties, but its value is limited because it does
- not show the exact minerals in which the elements are combined,
the fineness of the grains, and other factors upon which the physical
properties depend. The influence of the various components can
perhaps be best discussed individually.

SILICA

Silica is present in clay in two forms, namely, uncombined as silica
or quartz, and in silicates. The uncombined silica is usually quartz,
but flint, chalcedony, or hydrous silica might be present. The sili-



12 GEOLOGICAL SURVEY OF GEORGIA

cates may be represented by kaolinite or other hydrous aluminum
silicates, micas, feldspars, glauconite, hornblende, garnet, etc.

In the chemical analyses accompanying this report, the uncom-
bined or free silica is reported as: sand, which includes quartz and
any flint or chalcedony present, and hydrous silica. It will be noted
that the amount of sand reported often differs from the amount of
material not passing through the 200 mesh screen in the screen analy-
sis. In cases where the amount of sand reported is larger than the
amount of minus 200 mesh material, the difference is probably free
silica in grains smaller than 200 mesh. Where the amount of sand
reported is less than the amount of minus 200 mesh material, the differ-
ence is probably mica in flakes large enough to be caught on the screen.
The silica in mica is combined silica, not free silica. The effect of
the sand on the properties of clays has already been discussed under
quartz (page 7).

All of the sedimentary kaolins of Georgla contain hydrous silica
in the form of hydrated silicic acid or colloidal silica. The amount is
generally less than a quarter of one per cent. Stull and Bole! state
that the hard kaolins are a little higher in silica than the soft kao-
lins. They go on to state:

“Evidently the hardness of these clays is due to free silicic acid. Its presence
explains why spring waters flowing from the top of the clays are always opalescent
and high in silica. The presence of silicic acid likewise accounts for the difficulty
in slaking and filter-pressing the hard and semihard clays and for their high plas-
ticity and bonding strength. The lack of free silicic acid in the soft clays also ac-
counts for their ease of slaking and filter-pressing, the clearness of the water coming
from the filter-press, and their low bonding strength.”

The chemical analyses accompanying this report fail to show that
the hard kaolins are appreciably higher in either total or hydrous -
silica than the soft kaolins (see page 16).

ALUMINA

Most of the alumina found in clays is in combination with silica,
as a silicate. The chemical analyses accompanying this report show
that in most of the sedimentary kaolins of Georgia the percentage
of alumina is close to that of kaolinite (89.8 per cent alumina). The
average of 115 analyses was 88.97 per cent. The bauxitic clays con-
tain a larger percentage of alumina, due to the presence of the alumi-
num hydrates, gibbsite and diaspore. '

The bauxitic clays are more refractory than the clays with a com-
position approaching kaolinite. The bauxitic clays also continue to
shrink at higher temperatures than do the kaolins.

IRON OXIDE

The presence of iron in clays has already been discussed under the
minerals: hydrous iron oxide, hematite, magnetite, and pyrite. The

1Stull, R. T. and Bole, G. A., Beneficiation and utilization of Georgia clays:
U. S. Bur. Mines Buil. 252, p. 12, 1926.



PROPERTIES OF CLAYS 13

iron oxides have both a coloring action and a fluxing action. In general,
clay containing less than 1 per cent ferric oxide fires white; from 1 to
2 per cent fires to a light cream-color; and increasing amounts over
2 per cent fire to cream, buff, and red colors. However, the color to
which a clay will fire cannot accurately be predicted from the amount
of ferric oxide shown by the chemical analysis. The color and depth
of shade probably depend upon: (1) the amount of iron in the clay;
(2) the minerals or chemical combination in which the iron is present;
(8) the size of the particles; (4) the presence of other minerals that
may influence the color; (5) the temperature of firing; (6) the degree
of fusion; and (7) the condition of the kiln atmosphere. The fluxing
action of iron oxide probably depends upon similar factors.

The sedimentary kaolins of the Coastal Plain of Georgia have a
content of ferric oxide usually ranging between 1 and 2 per cent. The
average of 115 analyses was 1.48 per cent. The increase in alumina
of the bauxitic clays is frequently accompanied by an increase in the
iron oxide content.

TITANIUM

Titanium is an element which is very common in clays, usually
in the form of rutile (see page 9), but occasionally as titanite(CaTiSiOs)
and ilmenite (FeTiO;). These minerals are usually in the form of
very minute crystals of needles, visible only with the aid of the
microscope.

Titanium seems to have both a fluxing and a coloring action. Even
small amounts will lower the pyrometric cone equivalent (see page
21) of a clay a cone or two. Titanium under reducing condi-
tions gives the fired clay a bluish-gray color, and under oxidizing
conditions a yellowish tint. The bluish color is neutralized to a cer-
tain extent by the presence of free silica.

The sedimentary kaolins of Georgia usually contain from 1 to 2 per
cent of titanium dioxide. The average of 115 analyses was 1.18 per
cent.

ALKALIES

The alkalies commonly present in clays include soda (NayO) and
potash (K,0). Several common minerals may serve as sources of these
alkalies. Feldspar may supply either potash or soda. Muscovite,
the white mica, contains potash and occasionally a little soda. Other
minerals containing potash or soda are occasionally present, but prob-
ably these two minerals furnish most of the alkalies in clays.

The alkalies are considered to be the most powerful fluxing agent
that clay contains. They serve, in firing, to bind the particles to-
gether in a dense, hard body, permitting the ware to be fired at a lower
temperature. Alkalies alone seem to exert little or no coloring in-
fluence on the fired clay, although in some instances potash appears
to deepen the color of a ferruginous clay in firing.
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The Georgia sedimentary kaolins gemerally contain less than half
of one per cent of soda and potash, and some contain only traces.

LIME

Lime is found in many clays, and in the low-grade ones may be
present in large quantities. Quite a number of minerals may serve
as sources of lime in clays, but all fall into one of the three following
groups:

1. Carbonates: calcite, dolomite. Lime in this form if finely divid-
ed has a marked fluxing action, shortens the vitrification range, in-
creases porosity, and decreases the colering action of irom.

2. Silicates containing lime, such as feldspar, and some garnets
and amphiboles. The effect of these is much less pronounced than
that of lime carbonate. They serve as fluxes, but do not cause a rapid
softening of the clay. :

3. Sulphates: Gypsum. Gypsum in clay has probably often
been formed by sulphuric acid, liberated by the decomposition of
iron pyrite, acting on lime carbonate. On firing, the chemically com-
bined water is first driven off, then the gypsum decomposes with the
evolution of sulphur trioxide (S0;), often causing swelling or blister-
ing of the ware.

The chemical analyses accompanying this report show that only a
very few of the sedimentary kaolms of Georgia contain any lime.
When present, it is probably in the form of a silicate.

MAGNESIA

Magnesia (MgO) rarely occurs in clay in larger quantities than 1 per
cent. When present, its source may be any one of several classes of
compounds, that is silicates, carbonates, and sulphates. Silicates,
such as the black mica or biotite, are probably the most important
source. Biotite decomposes readily, and, its chemical combination
being thus destroyed, the magnesia is set free, probably in the form
of a soluble compound, which may be retained in the pores of the
clay. Magnesia acts as a flux, making the clay soften slowly.

The sedimentary kaolins of Georgia are very low in magnesia. The
average of 115 analyses was only .04 per cent, and over half of them
contained only traces or none at all.

SULPHUR

Many clays contain at least a trace of sulphur, and some of them
show appreciable quantities. It may be present as:

1. Sulphate, such as gypsum (CaS0.2H;0), epsomite (MgSO;.
7H,0), or melanterite (FeSO.7H,0).

2. Sulphide, as pyrite (FeS;).

Sulphur in any form is one of the most detrimental impurities in
clays, as its compounds are instrumental in scumming, lowering of
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fusion point, bloating of body, and blistering.
Over half of the sedimentary kaolins of Georgia show at least traces
of sulphur, but the average of 115 analyses was only .13 per cent.

PHOSPHORIC ACID

Phosphorous, or the phosphoric acid radical, P:0s, is common in
small quantities in clays. It may be present in the form of the phos-
phate of lime, the phosphate of iron, or even other phosphates. Its
effect in small quantities is not known, but in sufficient quantities it
may act as a flux at moderate temperatures, giving greater translucen-
cy to bodies but less hardness and durability.

About half of the Georgia kaolins contain at least traces of P.0s.
In 115 analyses, the maximum was 1.33 per cent, and the average
was .07 per cent.

WATER IN CLAY

Water is present in clays as free water and chemically combined
water.

Free water: 'This includes that which is held in the pores of the
clay by capillarity. ‘It may include water of plasticity, shrinkage
water, and pore water.

Water of plasticity is that which is driven off when the clay is dried
from a condition of maximum plasticity to 110°C.

Shrinkage water is that portion of the water of plasticity which is
driven off up to the point where shrinkage ceases.

Pore Water is that portion of the water of plasticity which is driven
off from the point where shrinkage ceases until the clay has reached
approximately constant weight at 110°C.

The water of plasticity is therefore equal to the sum of the shrink-
age and pore water.

The kaolin samples collected and tested by the writer were all rather
thoroughly air-dried before the chemical analyses were made. The
moisture shown in the analyses is therefore usually less than 1 per
cent and represents only a portion of the pore water.

Chemically combined water: Chemically combined water is
that which exists in the clay in chemical combination, the water of
crystallization of the hydrous minerals. That which is combined in
hydrous aluminum silicates passes off chiefly between 400°C. and
600°C., muscovite loses its water between 500°C. and 7006°C., and
hydrous iron oxides dehydrate between 150°C. and 350°C. Unless a
clay contains considerable limonite or hydrous silica, the percentage
of combined water is commonly about two thirds the percentage of
alumina found in the clay. The loss of its combined water is accom-
panied by a slight but variable shrinkage in the clay, which reaches
itf; maximum some time after all the volatile matters have been driven
off.



Summary of Chemical Analyses of 115 Typical Georgia Sedimentary Kaolins

Soft (54) Semi-hard (14) Hard (47) All types (115)
Lowest | Highest | Average|| Lowest | Highest | Average|| Lowest | Highest | Average|} Lowest | Highest | Average
per cent | per cent | per cent || per cent | per cent | per cent || per cent | per cent | per cent |} per cent | per cent | per cent
ALOsT e 34.97 42.79 39.16 35.31 40.59 38.71 33.09 43.50 38.83 {| 33.09 43.50 38.97
105,1.. 46.79 43.11 40.54 45.16 43.33 37.45 46.06 42.85 37.45 46.79 43.03
g .85 A8 .08 35 17 .06 72 .24 01 .85 .20
0. 2.34 1.21 .61 4.69 1.46 .50 3.19 1.68 47 4.69 1.43
1.80 1.14 .54 1.80 1.20 .62 2.16 1.09 .54 2.16 1.13
.85 A2 || trace 22 A0 || trace .62 A9 || trace .85 A5
42 09 || trace 10 .06 || trace 46 09 || trace 46 .09
. .35 .04 .00 .14 .03 .00 .28 .04 .00 .35 .04
. 1.33 A1 .00 77 0 .00 .19 .02 .00 1.33 .07
. 2.00 16 .00 .34 05 .00 .50 A1 .00 2.00 A3
Loss on Ign. ... 11.68 15.74 13.36 12.24 14.10 13352 11.48 14.16 13.15 11.48 15.74 13.28

1 Corrected by subtracting sand from total and recalculating to 100 per cent.
1 Corrected by subtracting sand from SiO. and total and recalculating to 100 per cent.

Note: All analyses of clays not typical soft, semi-hard, or hard kaolins in appearance were omitted.
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In the analyses accompanying this report, the chemically combined
water is reported as Loss on Ignition. Loss on ignition also includes
any carbon dioxide, sulphur, and organic matter which may be pre-
sent in the clay, but the sedimentary kaolins of Georgia contain very
little of these.

PHYSICAL PROPERTIES OF CLAYS

The physical properties of a clay in the raw or green state, and its
reactions to the forming and firing processes necessary to produce
clay ware of any sort, are, to a large extent, the deciding factors in
determining the value of the clay and the uses to which it is best suit-
ed. A knowledge of these properties and the tests by which they are
determined is essential to a correct understanding of the descriptions
and tests given in a subsequent part of this report. In this descrip-
tion emphasis has been placed upon the most important physical
properties of the sedimentary kaolins of Georgia.

PROPERTIES IN THE RAW STATE
FINENESS OF GRAIN

The size of the grains composing clay varies from that of small peb-
bles to particles so extremely minute as to remain in suspension in
water for several days and be beyond the measurement of the high-
est-power microscopes, in other words, colloidal. The coarseness or
fineness of grain in clays plays an important part in their plasticity,
strength, porosity, fusibility, shrinkage, and color.

A number of different methods have been devised for determining
the grain size of clays. They involve various principles such as screen-
ing, separation by settling, elutriation and by water currents.

The sedimentary kaolins of Georgia are noted for their fineness
of grain. The hard kaolins, when thoroughly blunged in water, often
have a considerable portion of the clay remain in suspension for several
days. Screen analyses were made on the soft kaolin samples collect-
ed for this report. With a number of them, over 95 per cent of the clay
passed through a 200 mesh screen.

SLAKING

The slaking of clays is the property they have, when dry, of crum-
bling and disintegrating into a pulverulent mass when immersed in an
excess of water. The time required for this varies from a few minutes
in the case of soft porous clays to several weeks for tough shales, and
some may be incompletely disintegrated even after that. In slaking,
the water first fills the pore spaces of the clay; then the particles of
clay are entirely surrounded by a film of water, being separated from
each other by the thickness of the film, thus causing an increase in
the volume of the clay. In an excess of water, the clay grains become
so far separated from each other that the clay mass crumbles. The
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process seems to be entirely physical and it is doubtful if any disin-
tegration is due to chemical action, as in the slaking of quick lime.

The slaking property is one of some practical importance, as easily
slaking clays temper more readily when worked, or if the clay is to
be washed, it disintegrates more rapidly in the washer. In white ware
manufacture the rate of slaking of a clay is of importance in deter-
mining the time necessary to blunge the body mixture.

PLASTICITY

Plasticity may be defined as the property which many clays possess
of changing form under pressure, without rupturing, which form they
retain when the pressure ceases, it being understood that the amount
of pressure required, and the degree of deformation possible, will vary
with the material.

A number of theories have been advanced in explanation of this
property, but clay technologists are not yet fully agreed upon the
cause. Probably the most widely accepted theory at the present time
is the colloid theory, which assumes that clay grains of non-plastic
character are surrounded by a film of colloidal material. This colloi-
dal material, which may vary in its composition, is in a film of water.
This mixture has the properties of a viscous fluid. The colloidal fluid
acts as a cementing film which holds the mass together and gives the
material properties which are intermediate between those of a solid
and a liquid. It is probable, however, that plasticity is due not to
one but to several causes.

No practical method has been devised for measuring plasticity,
and the loose terms used to describe it are of little value for compara-
tive purposes. The description of the plasticity of clays is a matter
of judgement and will vary with the individual. Very fine grained,
plastic clays are commonly described as “fat,” while coarse grained,
sandy clays, or those lacking in plasticity, are termed ‘‘short”
or “lean.”

Plasticity generally bears a relation to the air shrinkage and drying
qualities of clays. Those clays which are most plastic generally have
the highest drying shrinkage and are more likely to crack in drying.
However, some of the sedimentary kaolins of Georgia are very plas-
tic, but show a much lower drying shrinkage than would be expected.

STRENGTH

The air-dried or “‘green” strength of a clay is a very important
property in the manufacture of clay products. It enables them to be
handled and to resist shocks before firing without serious loss from
breakage. Through it, also, the clay is able to carry a large quan-
tity of non-plastic material, such as flint, feldspar and grog.

The strength of a dry clay may be determined by the transverse,
tension, or compression tests. Formerly the tensile strength was the
property commonly determined, but now the transverse strength
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test is usually employed because it gives more uniform results.

The transverse strength is the resistance which a bar of clay offers
to a load applied at right angles to its length. The test is made by
molding the clay into a bar which is thoroughly dried, supported on
two knife-edges, and broken by slowly increased weight applied to a
knife-edge on the upper surface. From the weight required to break
the bar, the cross-section of the bar, and the distance between the
supports, the green modulus of rupture is calculated. This is a
factor of the transverse strength expressed in pounds per square
inch or in corresponding metric units.

The green modulus of rupture of the sedimentary kaolins of Georgia
tested varied from 10 pounds (or less) to 702 pounds per square inch.
The soft kaolins on the whole are much weaker than the hard kaolins.

DRYING SHRINKAGE

The diminution in volume of clay, due to the loss by evaporation of
the water used in developing plasticity, is termed air shrinkage or
drying shrinkage. The drying shrinkage of a clay may be expressed
either in terms of its length (linear drying shrinkage) or in terms of
its volume (volume drying shrinkage). It depends upon such factors
as the texture of the clay and the amount of colloidal material it con-
tains, the amount of water used to develop maximum plasticity, and
the rate and method of drying.

A knowledge of the drying shrinkage of a clay is important for the
production of exact and uniform sizes of clay ware. A high drying
shrinkage can often be counteracted by the addition of sand or ma-
terials of a sandy nature. These in addition make the mixture more
porous, facilitating the drying, permitting the water to escape more
readily, and reducing the danger from cracking.

The linear drying shrinkage of the kaolins tested for this report rang-
ed from 0.5 per cent to 9.1 per cent. The average of the soft and semi-
hard kaolins was 3.45 per cent, of the hard kaolins was 4.53 per cent,
and of both together was 4.03 per cent.

FIRED PROPERTIES

FIRING SHRINKAGE

All clays shrink during some stage of the firing, even though they
may expand slightly at certain temperatures. The firing shrinkage,
like the drying shrinkage, varies within wide limits, the amount de-
pending partly on the quantity of volatile elements, such as combin-
ed water, organic matter, and carbon dioxide, and partly on the tex-
ture and fusibility. After the volatile elements-have been driven off,
the clay is left more or less porous, in addition to its porosity caused
by the grains not fitting closely together. As fusion begins, the pore
spaces are closed up by the gradual melting of the constituent grains
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of the clay, thereby causing a gradual, but not always uniform, shrink-
age in volume, until the point of vitrification is reached, when the
mass becomes homogeneous and non-porous. Beyond vitrification
there may be expansion due to the volatilization of the clay.

Either the linear or volume firing shrinkage at any temperature or
cone (see next page) may be determined. It may be expressed in
terms of the plastic volume or length or in terms of the dry vol-
ume or length. The total shrinkage is the sum of the drying shrink-
age and the firing shrinkage, provided both are expressed in the same
terms.

In the manufacture of clay ware it is important to get as low a firing
shrinkage as possible in order to prevent cracking and warping. This
may be done by mixing clays, or by the addition of materials such as
flint, sand, and grog that in themselves have no firing shrinkage with-
in the firing range of the ware.

The linear firing shrinkage (based on dry length) at cone 9 of 197
Georgia kaolins tested for this report ranged from 2.4 per cent to 17.1
per cent, with an average of 9.37 per cent. Experiments by various
workers on the Georgia sedimentary kaolins indicate that with most
of them the greater part of the firing shrinkage takes place before
cone 14 or cone 16, and that the shrinkage from that point to the point
of vitrification is very gradual. Refractories made from these clays
should Dbe fired to this point where the firing shrinkage curve flattens
out. This is not true of the bauxitic clays, which continue to shrink
at the same rate to much higher temperatures.

POROSITY AND ABSORPTION

The porosity of a clay may be defined as the volume of the pore-
space between the clay particles, expressed in percentages of the total
volume of the clay, and depends upon the shape and size of the parti-
cles making up the mass. There are two types of pores in fired clays,
open and closed. The volume of the latter cannot be directly measur-
ed. Thus there are two types of porosity; true porosity, which repre-
sents the volume of the open plus the closed pores; and apparent poros-
ity, which represents the volume of the open pores only.

Absorption is a measure of the apparent porosity represented by
the quantity of water a unit weight of the body will take up.

Porosity and absorption in a fired clay decrease as the firing con-
tinues and the firing shrinkage decreases the volume of the pore space,
approaching zero as the clay approaches vitrification. Porosity has
an important bearing upon the strength of a fired clay body, its be-
havior as an absorbent, and its resistance to weathering, shock, ab-
rasion, erosion, slagging, temperature strain, discoloring agents, as
well as its effect on certain properties such as bulk density, dielec-
tric strength, permesbility, and thermal and electrical conductiv-
ity.
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WARPING AND CHECKING

Warping and checking (more or less of a network of small surface
cracks) in a fired clay body are due primarily to unequal shrinkage
during either or both the drying and the firing stages. They are very
difficult to avoid with clays having a high shrinkage. Most of the
sedimentary kaolins of Georgia that were tested showed more or less
warping and checking. However, in the manufacture of white ware
these clays are never used alone, but always with other clays and
materials. Such body mixtures usually have a low shrinkage and
consequently little or no warping and checking.

PYROMETRIC CONE EQUIVALENT
(FUSIBILITY)

A clay, carried beyond the vitrification stage in firing, softens, be-
comes viscous and flows, and finally is completely melted. For a par-
ticular clay this end point is reached at a definite temperature only
when a definite method of heat treatment is followed. If the tem-
perature is increased rapidly, the end point will be at a higher tempera-
ture than if the temperature is increased slowly. This end point is
therefore best measured by means of standard pyrometric cones.
When so measured, following a definite prescribed heat treatment until
a cone of the clay bends until the tip touches the plaque, it is called the
pyrometric cone equivalent of the clay.

Standard pyrometric cones are pyrometric measures of heat treat-
ment in the form of a series of cones, made from ceramic materials,
and carefully compounded so as to soften or melt in progressive order.
They do not definitely measure temperature, but the combined effect
of temperature and time or conditions of heat treatment. They were
first established by Seger and are often called Seger cones. The series
of American standard pyrometric cones with their end points as de-
termined by Fairchild and Peters' is given in the following table:

t Fairchild, C. O., and Peters, M. F., Amer. Ceramic Soc. Jour. vol. 9, p. 738,
1926.



GEOLOGICAL SURVEY OF GEORGI4

End Points of American Standard Pyrometric Cones

End Point (heated in air)
Cone No. Heated at 20°C. per hour Heated at 150°C. per hour
°C. °F. °C. °F.
022 585 1085 605 1121
021 595 1103 615 1139
020 625 1157 650 1202
019 630 1166 660 1220
018 670 1238 720 1328
017 720 1328 770 1418
016 735 1355 795 1463
015 770 1418 805 1481
014 795 1463 830 1526
013 825 1517 860 1580
012 840 1544 875 1607
011 875 1607 905 1661
010 890 1634 895 1643
09 930 1706 930 1706
08 945 1733 950 1742
07 975 1787 990 1814
06 1005 1841 1015 1859
05 1030 1886 1040 1904
04 1050 1922 1060 1940
03 1080 1976 1115 2039
02 1095 2003 1125 2057
01 1110 2030 1145 2093
1 1125 2057 1160 2120
2 1135 2076 1165 2129
3 1145 2093 1170 2138
4 1165 2129 1190 2174
5 1180 2156 1205 2201
6 1190 2174 1230 2246
7 1210 2210 1250 2282
8 1225 2237 1260 2300
9 1250 2282 1285 2345
10 1260 2300 1305 2381
11 1285 2345 1325 2417
12 1310 2390 1335 2435 -
13 1350 2462 1350 2462
14 1390 2534 1400 2552
15 1410 2570 1435 2615
16 1450 2642 1465 2669
17 1465 2669 1475 2687
18 1485 2705 1490 2714
19 1515 2759 1520 2768 -
20 1520 2768 1530 2786
Heated at 100°C. per hour
23 1580 2876




PROPERTIES OF CLAYS 23

End Points of American Standard Pyrometric Cones

End Point (heated in air)
!
Cone No. Heated at 20°C. per hour l Heated at 100°C. per hour
|

°C. °F. °C. °F.
26 1595 2903
% 1605 2921
28 1615 2939
29 1640 2984
30 1650 3002
31 1680 3056
32 1700 3092
33 In Arsen furnace at 600° 1745 3173
34 per hour 1760 3200
35 1785 32456
36 1755 3191 1810 3290
37 1775 3227 1820 3308
38 1810 3290 1835 3335
39 1830 3326
40 1850 3362 e i—
41 1865 3389 |
42 1885 3425

1970 3578

2015 3659

Standard pyrometric cones are used in firing clay ware or test pieces
by embedding a series of three or more different cones in a vertical
or slightly inclined position in a plastic clay base, and placing them
adjacent to the ware. As the temperature rises, the cones in order
soften and bend over. The end point is when the tip just touches
the base, when the cone is said to be “down.” They are widely used
in the firing of all types of clay ware, sometimes as the only means of
measuring the heat treatment, and sometimes to supplement the use
of pyrometers. The use of standard pyrometric cones in determining
the pyrometric cone equivalent of a clay is described on page 57.

The sedimentary kaolins of Georgia are all very refractory, having
an average pyrometric cone equivalent of about cone 34. The lowest
was a flint kaolin at cone 31. Several of the bauxitic clays were above
cone 35.

FACTORS AFFECTING THE UTILIZATION
OF CLAY DEPOSITS

A number of factors, in addition to the quality of the clay, must be
considered in determining the possibility of mining and utilizing any
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deposit of clay. These factors are discussed in brief below with special
reference to the sedimentary kaolins of Georgia. They are given as
much consideration as possible in the detailed descriptions of deposits
that make up the bulk of this report.

ACCESSIBILITY

The value of a clay deposit decreases sharply with its distance from
railroad transportation. The clay, either in the raw state or in the
form of a finished product, must be transported to its market. Spur
tracks from the railroad to the deposit can be built only at a consider-
able cost. The problem is usually solved by narrow-gauge tram-
haulage of the crude clay from the mine to a plant built near the rail-
road, but if the distance is long or the grade steep, the haulage and
maintenance costs are high. The limit of distance from a railroad
beyond which a clay deposit cannot be economically worked depends
upon the quality and value of the clay. At the present time in the
Georgia kaolin industry this limit, for tram-haulage, is from 8 to 6
miles, depending on the quality of the kaolin. As the deposits nearer
the railroads are exhausted in the future these limits may be extended.

Soft kaolin that must be washed before shipment can be blunged
at the mines and pumped in a pipe-line to a washing plant at the rail-
road. This method, in addition to being cheaper than tram-haulage,
has the additional advantage of more thoroughly blunging the clay
before removing the sand and other impurities. It will also increase
the distance from railroad transportation that a soft kaolin deposit
can be operated.

Aerial-tramways offer a solution for the transportation of clay up
and down slopes too steep for the economical operation of the ordinary
tram-haulage.

SIZE OF DEPOSITS

The tonnage of clay in a deposit must be at least approximately
determined by prospecting before going to the expense of opening up
the deposit for mining. A modern washing plant or a plant for the
manufacture of refractories requires a large investment and should
only be undertaken with a sufficient tonnage of the clay in sight to
insure production long enough to amortize the investment.

The thickness of a clay deposit has an important influence on the
mining costs. Deposits of Georgia kaolin only 4 or 5 feet in thick-
ness have been mined under favorable conditions, but as the thick-
ness increases, the mining costs per ton decrease.

CHARACTER AND UNIFORMITY OF DEPOSITS

The ideal clay deposit would be uniform in character throughout
the entire deposit, so that a ton of clay mined from any place would
be exactly like a ton mined from any other part of the deposit.
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Such an ideal condition is rarely ever found in a clay deposit. Layers
of different varieties of clay are often found. The character of the
clay is apt to change from place to place in the same layer. Some
Georgia kaolin deposits are softer on the outcrop than back in the
deposit under heavier overburden. Others change in color or in the
amount of impurities they contain. Thin lenses or beds containing
sand or other impurities not visible on the outerop are encountered
as the deposit is mined. These all add to the mining costs. Some lay-
ers must be discarded or left behind in the mining. The others have
to be blended as much as possible in the mining and washing so that
the product shipped will be uniform from day to day and year to year.

Great care should be taken in prospecting a clay deposit to note
variations in the clay and impurities. Auger borings should be sup-
plemented by prospect pits or wells which better expose such varia-
tions.

OVERBURDEN

Overburden consists of any material overlying a deposit that must
be removed and thrown away in order to mine the deposit. The thick-
ness of overburden that can be removed economically from a clay
deposit depends upon: the value and thickness of the clay, the charac-
ter of the overburden, and the other mining and preparation costs.

More overburden can profitably be removed from a high-grade
clay such as a kaolin than from a low-grade clay such as a brick clay.
It has been stated that the thickness of overburden that can profitably
be removed from a Georgia kaolin deposit is approximately twice the
thickness of the kaolin, but this statement should be modified by so
many other factors as to render it almost valueless. A clayey over-
burden is more expensive to remove than loose sand, and an indurat-
ed or rocklike one still more expensive to remove. Prospecting should
note the character as well as the thickness of the overburden.

Disposal of the overburden is often a troublesome problem to the
operator. A clay pit so located that the overburden can be thrown
back into the worked out portions of the pit or dumped down the slope
from the pit has an advantage over a pit so confined in its location
that the overburden must be transported some distance before it can
be dumped.

DRAINAGE

Surface water is often very troublesome to a clay producer. Rain
water seeps through a sandy overburden until it strikes the relative-
ly impermeable clay deposit, along which it flows and collects in the
clay pit, bringing with it impurities which discolor the clay. The
operator of a deposit located on a slope sufficiently high above the
streams can dig drainage ditches to prevent a greater part of the sur-
face water from entering the pit and to quickly remove that which
does find its way in. 'The operator of a deposit located in a flat valley
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bottom must install and operate at a considerable expense pumping
equipment to remove the rain water and often a considerable seepage

from nearby streams, avoiding as best he can discoloration of his clay
by the water.

WATER SUPPLY

A nearby supply of soft water is necessary for the operation of the
boilers of any steam-powered equipment used in mining a clay de-
posit. A large supply of pure water suitably located is necessary if
the clay is to be washed before shipment. Many of the Georgia kaolin
deposits are located with abundant streams conveniently near to the
deposits or the plant sites. In most of the kaolin producing districts
of Georgia ample water supply can be obtained from deep wells.

CLIMATE

Advantages of the climate of one region over another often means
lower mining costs for that region. The climate of Middle and South
Georgia in which the sedimentary kaolin deposits are located is suit-
able for mining and all types of plant operations the year around.
The warm weather of the summer has no effect on the colored labor
commonly employed in the mining operations. Rain may cause slight
interruptions of mining operations in the winter months, but never
cold weather or snow. Plant buildings need not be heavily construct-
ed nor completely enclosed, and heating costs are low. Less fuel is
required for power or the manufacture of ceramic products because of
lessened radiation losses. Living conditions are ideal.

LABOR

Georgia has the advantage of low-priced and plentiful labor. Un-
skilled labor adapted to the climatic conditions is supplied by the
colored population. The white population is intelligent native Ameri-
can stock capable of being trained to fulfill any class of skilled labor
necessary. The cost of living is and will remain cheaper than in the
more rigorous climate of the North.

POWER

Power is necessary for any mining or ceramic operation. Low-
priced coal from Alabama and Tennessee and an abundance of hydro-
electric power insure lowered mining and manufacturing costs in the
kaolin districts of Georgia. Several interlinked hydro-electric power
lines cross the principal kaolin producing counties. A project is under-
way to pipe natural gas from Louisiana to Middle Georgia, including
several of the kaolin producing centers.
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GEOLOGY OF THE COASTAL PLAIN
OF GEORGIA

PHYSIOGRAPHIC HISTORY"

The State of Georgia may be divided into five physiographic pro-
vinces: the Lookout Plateau, the Appalachian Valley, the Highlands,
the Piedmont Plateau or Central Upland,> and the Coastal Plain.

The Piedmont Plateau or Central Upland is in general an area of
fairly strong relief sloping southward from the Appalachian Valley
and the Highlands to the Coastal Plain. It comprises approximately
31 per cent of the whole State. The greater part of this area is under-
lain by metamorphic rocks, such as gneisses and schists, of Pre-Cam-
brian age, much tilted, distorted, and folded, and intruded by many
large and small masses of granites and other igneous rocks of a later
age. They are the roots of ancient mountains formed at some remote
period, probably during the early part of what is known as the Paleo-
zoic era.

These mountains, during the long geologic ages that ensued be-
tween their folding and elevation and the beginning of Cretaceous
time, were worn down to a plain by the agencies of erosion. This
plain probably extended far south of the present Piedmont Plateau.
Its surface did not rise more than a few hundred feet above the level
of the sea at that time. Streams meandered sluggishly over the plain,
and the rocks were deeply weathered.

At the beginning of the Cretaceous period this plain was tilted, the
northern end being elevated and the southern end depressed under the
level of the sea. The streams on the elevated northern end began to
cut rapidly into the thick mantle of weathered material and trans-
port it south into the sea, the shore line of which was probably some
distance north of the present southern boundaries of the Piedmont
Plateau. The material thus transported from the Piedmont Plateau
into the sea was deposited there and formed the Cretaceous deposits
of the present Coastal Plain.

From the Cretaceous until the present time this process has been
repeated many times. The northern part of the area has been eleva-
ted, worn down nearly to base level, and re-elevated and worn down.
This has not taken place equally over the whole area and traces of
several of the stages can be seen in the various plateau levels that
make up the Central Upland. The southern edge of the area and
adjoining parts of the Coastal Plain have at times been depressed
below sea level and received marine deposits, and at other times have
been elevated out of the sea and partially eroded. The shore line has
fluctuated back and forth, finally extending further and further south.

! Compiled from LaForge, Laurence, and others, Physical geography of Geor-
gia: Georgia Geol. Survey Bull. 42, 1925.
2 Name preferred by LaForge, Laurence, and others, Idem, p. 57.
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The last elevation which brought the land to its present position took
place since the beginning of the Quaternary period of geologic time,
the period in which we are now living. In this manner over a thous-
and feet of material have been removed from the Piedmont Plateau
and deposited in the sea to form the present Coastal Plain.

The Coastal Plain of Georgia, the origin of which has just been
described, includes about three-fifths of the total area of the State.
It is a part of the Gulf and Atlantic Coastal Plain which extends from
Texas up the Mississippi River as far as Illinois and up the Atlantic
Coast to New Jersey. North from Alabama, the Coastal Plain bor-
ders the area of hard crystalline rocks known as the Piedmont Pla-
teau. The streams, where they flow from the hard crystalline rocks
to the softer sedimentary rocks of the Coastal Plain, have in many
cases developed falls or rapids. These falls and rapids, because of
their water power and position at the head of navigation, determined
the location of many cities, including Augusta, Macon, and Columbus
in Georgia. The boundary line between the hard crystalline rocks
of the Piedmont Plateau and the sedimentary rocks of the Coastal
Plain is called the Fall Line. In Georgia it is a crooked line connect-
ing Columbus, Macon, Milledgeville, and Augusta.
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Fig. 1.—The topographic divisions of the Coastal Plain of Georgia.
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The word “plain” used in the combination “Coastal Plain”, is less
suitable in Georgia than in some of the states farther north, for much
of the Coastal Plain of Georgia is not level. It istrue that great stretch-
es in the southeastern part of the State are flatter than the sea bot-
tom itself, but other parts are rolling or hilly. The most conspie-
uous topographic divisions are: the Fall Line Hills, the Fort Valley
Plateau, the Dougherty Plain, the Louisville Plateau, the Tifton
Upland, and the Coastal Terraces. A map of these divisions is shown
in Figure 1.

The sedimentary kaolin deposits of Georgia are almost wholly found
in the Fall Line Hills division. This belt of hills varies in width from
a maximum of 80 miles along the Chattahoochee River to a minimum
of three or four miles east of Flint River. In places the Fall Line
Hills are rolling hills with long, gentle slopes and broad, flat-bottomed
valleys. At other places, as in the kaolin districts of Twiggs, Wil-
kinson, and Washington counties, the topography is more rugged.
Here the Fall Line Hills are remnants of a level to rolling plateau that
has been so deeply dissected by numerous streams with deep, narrow
valleys that only narrow flat-topped ridges are left of the original
plateau.

GEOLOGICAL FORMATIONS

The geology of the Coastal Plain is less complex than that of other
parts of the State. The region is underlain by sediments ranging in
age from Upper Cretaceous to Recent which outcrop in roughly paral-
lel bands with the oldest resting upon the crystalline rocks of the Cen-
tral Upland or Piedmont Plateau and the youngest at the sea coast.
The beds dip gently southeastward at rates ranging from about 35
feet to the mile at the Fall Line to very little at the coast.

The various formation into which these beds are divided are shown
in the table on page 80. The formations of Cretaceous and Eocene
age are described below and are shown on the geologic map facing
page 30.

1 Compiled from:

Veatch, J. O., and Stephenson, L. W., Preliminary report on the geology
of the Coastal Plain of Georgia: Georgia Geol. Survey Bull. 26, 1911.

Cooke, C. W., and Shearer, H. K., Deposits of Claiborne and Jackson age
in Georgia. U. S. Geol. Survey Prof. Paper 120, pp. 41-81, 1918.

Cooke, C. W., The correlation of the Vicksburg group: U. S. Geol. Survey
Prof. Paper 133, 1923.

Prettyman, T. M., and Cave, H. S., Petroleum and natural gas possibilities
in Georgia: Georgia Geol. Survey Bull. 40, pp. 72-80, 1923.

Cooke, C. W., Correlation of the basal Cretaceous beds of the Southeastern
states: U.S. Geol. Survey Prof. Paper 140, pp. 137-139, 1926.



TABLE OF GEOLOGICAL FORMATIONS IN THE COASTAL PLAIN OF GEORGIA

Formation Member Thickness
System: Series Group in
West Ga. East Ga. West Ga. Eagt Ga. Feet.
Recent
Satilla formation 50
Quarternary Pleistocene Columbia
Olkefenokee formation 20-50
Pliocene (?) Charlton formation ?
Duplin marl 10-15
Miocene Marks Head marl 45+
Alum Bluff formation 350+
Chattahoochee formation 1004
Tertiary
Oligocene Vicksburg Glendon formation 100+
\ . ._Upper Barnwell
Jackson Ocala limestone Barnwell formation |Tivola > Twiggs clay member 300+
/ tongue/ Lower Barnwell
Eocene
Claiborne Undiff. Claiborne McBean formation 200+
Wilcox formation 75-100
Midway formation 200-400
Providence sand
Ripley formation Marine beds 900+
Cusseta sand
Cretaceous Upper Creta- ’
ceous Tombigbee sand
Eutaw formation  ?|=~-.___ Lower beds 500+
________ P oo
Middendorf formation 375?
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GEOLOGIC MAP OF PART OF THE COASTAL PLAIN OF GEORGIA

From geologic maps by T.W.Vaughn, L.W. Stephenson, J. O.Veatch,
C. W. Cooke and H. K. Shearer, with modifications by R. W. Smith
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UPPER CRETACEOUS

The Cretaceous system in Georgia, previous to 1926, had long been
divided into the Upper and Lower Cretaceous series. The Upper
Cretaceous was, and still is, further divided into the Eutaw and the
Ripley formations. The so-called Lower Cretaceous was correlated
by Veatch! with the Tuscaloosa formation of Alabama, but in 1911
Veatch and Stephenson® decided that the beds were older than the
Tuscaloosa formation of Alabama and probably were synchronous
with the “Hamburg beds” of South Carolina and the “Cape Fear”
formation of North Carclina, but as this correlation was not certain
they called the beds ‘“‘undifferentiated Lower Cretaceous.” Cooke?
in 1926 proved that the basal Cretaceous beds of the Southeastern
States were Upper Cretaceous and correlated those in Georgia east
of Flint River with the Middendorf formation of South Carolina. He
states: ‘“The precise correlation of the Middendorf with formations
west of Flint River can not yet be stated with assurance.” However,
for purposes of simplification, these basal Cretaceous beds are con-
sidered as Middendorf in this report.

MIDDENDORF FORMATION

The Middendorf formation extends across the State from Columbus
to Augusta in a narrow irregular belt 2 to 80 miles in width. That
the belt was once wider and has been narrowed by erosion is shown
by a few small outliers several miles north of the present Fall Line.
The beds rest upon a basement of ancient crystalline rocks and
dip gently to the southeast at a rate of about 85 feet to the mile.

The Middendorf formation is composed predominately of sand,
with, however, a considerable percentage of clay in the form of inter-
bedded lenses. The sands range from fine to very coarse in texture and
cross-bedding is general. They are composed largely of angular to
sub-angular quartz grains, with an Important percentage of kaolin
grains and disseminated kaolin. particles, and subordinate amounts
of mijca, undecomposed feldspar, and various other minerals deriv-
ed from the crystalline rocks of the adjacent Piedmont region. They
range in color from white to red. Locally they have been indurated
to form friable sandstones. The clay lenses range in thickness from an
inch or less to a maximum of 50 feet, and in horizontal extent from a
few square rods to many acres. In general the clays are sedimentary
kaolins, white to light-cream in color, ranging from soft to very hard,
and contalning small amounts of fine to coarse quartz sand. Locally,

1 Veatch, J. O., Second report on the clay deposits of Georgia: Georgia Geol.
Survey Bull. 18, pp. 82-97, 1909.

2Veatch, J. O., and Stephenson, L. W., Preliminary report on the geology of
the Coastal Plain of Georgia: Georgila Geol. Survey Bull. 26, pp. 108-111,
1911. .

3Cooke, C. W., Correlation of the basal Cretaceous beds of the Southeastern
states: U. S. Geol. Survey Prof. Paper 140, pp. 137-139, 1926.
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however, they are of remarkable whiteness and purity. Lamination
is rare, the beds being as a rule massive and breaking with a hackly
or concoidal fracture.

For the most part the formation displays great irregularity of bed-
ding and local unconformities abound. The formation is remarkably
free from fossils. Only a few poorly preserved plant remains have
been found. -

EUTAW FORMATION

The Eutaw formation is exposed in western Georgia in a triangular
area 10 miles wide along the Chattahoochee River below the mouth
of Upatoi Creek, but narrowing eastward and finally disappearing
in Taylor County. It rests unconformably upon the Middendorf
formation (see page 31.) It consists mainly of more or Iless
fossiliferous, marine, dark-colored sands and clays, which are partly
calcareous and attain a thickness of about 550 feet. Stephenson® re-
cognizes a lower or basal member and an upper or Tombigbee sand
member.

RIPLEY FORMATION

The Ripley formation outcrops in a northeast-southwest belt in
western Georgia extending from the Chattahoochee River, where it
is about 15 miles wide, eastward to the Ocmulgee River. Very little
geological work has been done between the Flint and the Ocmulgee
Rivers and the correlation is somewhat doubtful of the beds mapped
as the Ripley formation in that section. The Ripley formation rests
with apparent conformity upon the Eutaw formation as far east as
the middle of Taylor County, and then rests unconformably upon
the Middendorf formation. Its total thickness is thought to be about
900 feet.

The Ripley formation in Georgia is divided into the following mem-
bers:?

Cusseta sand member: The basal 200 to 300 feet of the Rip-
ley consists of fine to coarse, irregularly bedded, nonglauconitic and
noncalcareous sands with subordinate clay lenses, of shallow marine,
estuarine, or fresh-water origin. It contains only a few fossil leaf
remains.

Marine beds: The middle beds are typically marine and consist
of dark-gray to green fossiliferous sands, clays, marls, and impure
limestones. These thin to the east and appear to pinch out entirely
in Macon County.

Providence sand member: The upper beds of the Ripley for-
mation consist of irregularly bedded and nonfossiliferous sands and
clays similar to the Cusseta sand member.

i Stephenson, L. W., Cretaceous deposits of the eastern Gulf region: U. S.
Geol. Survey Prof. Paper 81, pp. 20-21, 1914.
2 Stephenson, L. W., Op. cit., p. 22.
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The Cusseta and the Providence sand members both contain lenses
of sedimentary kaolin. Several of these in Taylor, Crawford, Hous-
ton, and the western part of Twiggs counties are described in this
report. For the most part, however, they are small, irregular, and
of not much importance.

EOCENE

The Eocene series in Georgia is divided, in ascending order, into
the Midway formation, the Wilecox formation, the Claiborne group,
and the Jackson group. The latest correlation of the Claiborne and
Jackson groups is by Cooke and Shearer' who placed in the Jackson
group a number of beds that formerly had been correlated as Clai-
borne. Their Claiborne group consists of beds of undifferentiated Clai-
borne in the western part of the State and the small area of the MicBean
formation in Richmond and Burke counties on the eastern edge of the
State. Their Jackson group consists of the Ocala limestone on the
west and the Barnwell formation on the east, partly equivalent in age.

MIDWAY FORMATION?

The Midway formation outcrops in the western part of the State
in a belt averageing 8 to 10 miles in width and extending from Fort
Gaines on the Chattahoochee River to Montezuma on the Flint River
and north and northeast into Houston County. It rests unconform-

ably upon the Upper Cretaceous, although exact contacts are hard
to find.

The Midway formation is principally marine. It consists of sands,
clays, marls, and limestones, with occasional thin flint beds. The
sands are vari-colored, though often gray and drab. The limestones
are usually hard, arenaceous, and highly fossiliferous. The clays
usually occur in massive white lenses of sedimentary kaolin, often
partly altered to bauxite. A number of the kaolin deposits are de-
scribed on pages 410-451. Fullers earth occurs in Randolph, Stew-
art, and Macon counties.

WILCOX FORMATION

The Wilcox formation outcrops in the western part of the State
as a narrow belt averaging 5 to 6 miles in width with a northeast-
southwest trend from Fort Gaines on the Chattahoochee River to
the Flint River in Sumter County. It appears to rest unconformably
upon the Midway formation, although exact contacts between the
two are very scarce. It consists largely of dark-colored, lignitic clay
in the nature of fullers earth and wvari-colored unconsolidated sand
and clay. Several small lenses of impure sedimentary kaolin were

! Cooke, C. W. and Shearer, H. X., Deposits of Claiborne and Jackson age in
Georgia: U. S. Geol. Survey Prof. Paper 120, pp. 41-81, 1918.

2 After Prettyman, T. M. and Cave, H. S., Petroleum and natural gas possi-
bilities in Georgia: Georgia Geol. Survey Bull. 40, pp. 76-77, 1923.
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noted in Randolph County (see page 417). The kaolin and bauxite
deposits in the vicinity of Andersonville were formerly considered
in the Wilcox but were later correlated by Shearer! as Midway.

UNDIFFERENTIATED CLAIBORNE

The undifferentiated Claiborne outcrops as a narrow belt in the
western part of Georgia from the Chattahoochee River to the Flint
River. It rests unconformably upon the Wilcox formation, and is
conformably overlain by red argillaceous sand of undetermined age,
from which it is not readily distinguished lithologically. It consists
of gray to drab sand and clays and dark-red argillaceous sand.

MCBEAN FORMATION

The McBean formation outcrops as a small area of sands and marl
m Richmond and Burke counties on the eastern edge of the State.
It rests unconformably upon the Middendorf formation of the Upper
Cretaceous and is in turn overlain by the Barnwell formation of the
Jackson group.

OCALA LIMESTONE

The Ocala limestone outcrops over a large area in the southwest-
ern part of Georgia. The area colored as Ocala on the geological map
includes the Glendon formation of Oligocene (Vicksburg) age, which
overlies the Ocala and overlaps across it onto older Eocene formations.
East of Flint River the Ocala limestone thins rapidly and inter-
tongues with the Barbwell formation, extending as thin beds of white
fossiliferous limestone and calcareous sand through Houston, Twiggs,
and Wilkinson cournties. This thin extension of the Ocala limestone
into the Barnwell formation is known as the Tivola tongue. Itisoften
seen in the overburden in the kaolin mines of Twiggs and Wilkinson
counties. It usually rests conformably on the sands of the lower
Barnwell formation and often grades upward into the Twiggs clay
member, the fullers earth beds, of the Barnwell. Qccasionally the
lower Barnwell sands are missing and the limestones of the Tivola
tongue rest unconformably on the Upper Cretaceous. The thickness
of the Tivola tongue ranges from 40 feet in Houston County to 1
foot or less at places in Wilkinson County.

BARNWELL FORMATION

The Barnwell formation outcrops over an area about 35 miles wide
extending from the Flint River northeastward to the Savannah River.
Throughout most of this area it rests unconformably upon the Upper
Cretaceous, but in the region south of Augusta it lies with at least local
unconformity upon the McBean formation. Its maximum thickness
is about 200 feet.

Three divisions of the Barnwell formation can often be recognized
throughout most of its area. They consist of a thin basal and a thick

1 Shearer, H. K., A report on the bauxite and fullers earth of the Coastal Plain
of Georgia: Georgia Geol. Suvey Bull. 31, pp. 11-12, 1917.
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upper member of coarse brillant-red sand or sandy clay together with
locally indurated beds of gray sandstone, separated by the Twiggs
clay member. The Twiggs clay member, which attains its maximum
thickness of 100 feet near Pikes Peak in Twiggs County, consists typ-
ically of greenish-gray fullers earth of low specific gravity, not plastic
but breaking with a hackly fracture. The fullers earth grades laterally
into calcareous clay of similar appearance and properties and thence
into argillaceous limestone. It often shows a similar gradation down-
ward into the Tivola tongue of the Gcala limestone. Some of the
clay is free from grit, but most of it is interbedded with thin layers of
sand. Northeastward from Twiggs County the Twiggs clay member
becomes thinner and at places is apparently absent or is represented
by a few thin beds of grayish-drab clay. At few places in Jefferson
and Columbia counties is it as thick as 20 feet.

The Barnwell formation comprises most of the overburden above
the deposits of the sedimentary kaolin of Cretaceous age.

ORIGIN AND CLASSIFICATION OF THE SEDI-
MENTARY KAOLINS OF GEORGIA

ORIGIN

The sedimentary kaolins of Georgia occur in the form of lenses of
variable sizes, interbedded with white to wvari-colored kaolinitic and
micaceous sands. The kaolin is notable for its whiteness, purity, and
its massive character. It rarely shows any trace of bedding but joint-
ing and slickensides are common. In general the kaolin is compara-
tively free from grit, but some contains much quartz sand and mica
and grades laterally and downward into kaolinitic sands. The upper few
feet of most of the deposits are frequently stained red and brown by im-
purities brought in and deposited by water seeping down along the joints.

The origin of such deposits of high-grade white clay is difficult of
explanation. The fact that they are found only in the Cretaceous
sediments of Georgia and South Carolina and to a much smaller ex-
tent in the Eocene of Georgia and Florida indicates that peculiar
conditions prevailed during their deposition. The theory of origin
most generally accepted is that of Veatch,! but other investigators?

t Veatch, J. O., Kaolins of the Dry Branch region, Georgia: Econ. Geology,

vol. 3, pp. 109-117, 1908; Second report on the clay deposits of Georgia:
Georgia Geol. Survey Bull. 18, pp. 97-103, 1909.
2Ladd, G. E., A part of the clays of Georgia: Georgia Geol. Survey Bull. 6-A,

pp- 12-18, 81-87, 1898.

Sloan, Earl, A preliminary report on the clays of South Carolina: South
Carolina Geol. Survey, ser. 4, Bull. 1. pp. 19-20, 69-70, 19504.

Berry, E. W., The Upper Cretaceous and Eocene floras of South Carolina and
Georgia: U. S. Geol. Survey Prof. Paper 84, pp. 12-14, 63-68, 1914.

Shearer, H. K., A report on the bauxite and fullers earth of the Coastal Plain
of Georgia: Georgia Geol. Survey Bull. 31,pp. 26-28, 123-131, 1917.

Neumann, F. R., Origin of the Cretaceous white clays of South Caroiina:
Econ. Geologyv, vol. 22, pp. 380-386, 1927.

Woolnough, W. G., Origin of white clays and bauxite: Econ. Geology, vol.
23, 887-894, 1928.
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have contributed to the problem. According to Veatch, the white
clays are clearly sedimentary in origin and were derived from the
crystalline rocks of the Piedmont Plateau, which on the whole, are
highly feldspathic in character. During the long geologic time be-
tween the Cambrian and the Cretaceous the ecrystalline rocks of the
Piedmont Plateau had undergone deep weathering, and the feldspars
and otlller aluminous minerals were altered to kaolinite or other allied
minerals.

At the beginning of Cretaceous time the land was tilted and the
streams became very active as a result of steep gradient. The highly
kaolinitic products of weathering were rapidly eroded and, according
to Veatch, were deposited along the sea as alluvial fans or at the mouths
of streams as deltas, those of neighboring streams mingling and over-
lapping. Sand flats were formed on which were fresh water delta
lakes. Sand barriers enclosed areas of sea-water which were soon
freshened by the inflow from land streams. In the deeper, quiet waters
of these off-shore lakes and sounds, the fine clay particles were de-
posited in lenticular beds of pure white clay, while in the shallower
water under conditions of shifting currents, the crossbedded sands
were laid down. One set of barrier lakes formed, were filled up, and
other lakes formed. Currents continually shifted, sometimes partly
eroding sand and clay beds that had just been deposited. Thus na-
ture operated a clay washing plant on a grand scale, separating the
clay particles from the sand and other impurities.

Veatch considers that evidence of the absence of marine or brack-
ish water conditions is indicated by the lack of lime nodules, calcare-
ous layers, sulphides or sulphates, or manganese nodules in the sand
or clay. No trace of gypsum that might indicate brackish water or
lagoonal conditions is found. The beds contain no fossils.

The red color of the residual mantle over the Piedmont Plateau of
today would lead one to think that it was high in iron, and, if the ma-
terial from which the Cretaceous deposits were derived were similar,
it is difficult to see why this iron should not have been deposited with
the clay making it stained rather than pure white. Veatch states that
the color of the weathered rocks of the Piedmont of today is only
superficial and that the great mass of underlying decomposed and
disintegrated material a few feet beneath the surface is a mottled gray
or even white color. Furthermore, he states that the red color is due
in the main to a coating of red iron oxide over quartz and other miner-
al particles, and that the percentage of iron oxide is often much less
than the color would indicate. He believes that the greater part of
the iron oxide that reached the sea was deposited with the coarse sand.

Neumann! agrees with Veatch that the kaolins are sedimentary in
origin and were derived from the weathered crystalline rocks of the
Piedmont Plateau, but differs with him in some of the details of the
process.

1 Neumann, F. R., Op. cit.



ORIGIN AND CLASSIFICATION 37

He believes that the weathered material of the Piedmont of today
is mainly red rather than gray or white, and that clays derived from
it would remain red during transportation. Furthermore, the red
sands would lose their coating of iron oxide on transportation in
water, and this finely-divided colored material would be carried off
and deposited with the clay and add to its red color. He states that
19 analyses of South Carolina granites and gneisses had an average
of 1.57 per cent. Fe,O; and 1.85 per cent. FeO and 6 analyses of slates
and schists had an average of 1.86 per cent. Fe;O;, as contrasted with
the average of 1.76 per cent. Fe;Os for 7 South Carolina white clays and
1.04 per cent. Fe,0; for 84 Cretaceous white clays of Georgia. He
concludes that some of the iron must have been leached from the
crystalline Piedmont rocks before their erosion and deposition as white
clays and sands.

Neumann therefore presents the theory that physiographic and
climatic conditions on the pre-Cretaceous Piedmont differed greatly
from those of today. He believes that the climate was mild and rainy
with slight seasonal changes and no frosts and that plant growth on
the essentially flat plain was abundant. Under such conditions the
ground must have been continually soaked with water charged with
sufficient organic and carbonic acids to leach much of the iron and give
a white, highly argillaceous residual soil. Woolnough® further ex-
plains such a process and states that it is the final result of perfect
peneplanation under a moist climate. Perfect peneplanation is rare-
ly ever reached in nature but may have existed on the Piedmont prior
to the Cretaceous uplift and is today seen on the Darling Range of
Western Australia.

Neumann further differs with Veatch in believing that the sedimen-
tary kaolins were salt water deposits. The preservation of plant re-
mains is characteristically good in fresh water clays, but poorly pre-
served plant remains have been found at the base of the white Cre-
taceous clays of Georgia and South Carolina at only a very few places.
If the clays were laid down in fresh water lakes they would show bed-
ding instead of being massive. Salt water, on the other hand, would
have a tendency to constantly coagulate the fine clay particles and
cause them to settle in the quieter, deeper waters and 1 the undis-
turbed areas between deltas.

The writer believes that Veatch’s explanation, as modified by Neu-
mann, is essentially correct, although there are a number of detail
problems that will require further geological investigation before they
can be explained. The origin of the sedimentary kaolins of the Mid-
way and Wilcox formations of Eocene age is probably similar to those
of the Cretaceous, although the source of the kaolin may have been
from erosion of some of the deposits in the Cretaceous beds.

1 Woolnough, W. G., Op. cit., pp. 887-894.
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CLASSIFICATION

The sedimentary kaolins of Georgia are by no means uniform in
physical properties although the range in composition falls within
somewhat narrow limits. Their hardness ranges from that of the very
soft clay to that of flint clay. Their color ranges from cream and
light-gray to white. At places they have been altered to bauxitie
clays and bauxite. The following classification was proposed by Stull
and Bole!:

(1) soft; (2) semi-hard; (8) hard; (4) flint; (5) bauxitic; and (6) baux-
ite. All gradations exist between the soft, the semi-hard, and the
hard kaolins. On the other hand, the difference between the hard
kaolins and the flint kaolins is marked and there is usually no well
defined gradation between the two. All gradations are found between
kaolin, bauxitic clays, and bauxite.

SOFT KAOLINS

The soft kaolins in the natural state are cream to white, friable, and
break with an angular to slightly concoidal fracture with a smooth to
slightly rough surface. When rubbed between the thumb and finger
they smooth or heal, showing that they have a pseudo-plastic con-
tinuity. They slake and blunge readily to a slip condition, settle rap-
idly, and filter-press without difficulty. They are fairly plastic and
show a low bonding strength. They fire to a white to cream color and
have a pyrometric cone equivalent of cone 33 to cone 35.2 These
soft kaolins are extensively mined and washed or are shipped crude
for the filler and ceramic trades. When used in quantities of more
than 30 per cent in plastic bodies they are liable to crack in drying,
but work satisfactorily in dry-press bodies, such as composition for
floor and wall tile and electrical insulators. The soft kaolins can be
used both for grog and for the bond in the manufacture of refractories.

SEMI-HARD KAOLINS

The semi-hard kaolins are cream to white and break with an an-
gular to concoidal fracture with a surface usually rough but some-
times smooth. They have only a slight pseudo-plastic continuity when
rubbed between the thumb and finger. They slake to grains about
the size of flaxseed, and on long-continued agitation they blunge to
a good slip. They settle slowly, often leaving the water slightly opal-
escent. Under comparatively high pressure these clays filter-press
slowly and form a somewhat soft cake, though one that can be handled.
The semi-hard kaolins are fine grained and plastic and have medium
to good bonding strength. They fire light buff to white and have a
pyrometric cone equivalent of cone 33 to cone 35.

18tull, R. T., and Bole, G. A., Beneficiation and utilization of Georgia clays:
U. S. Bur. Mines Bull. 252, p. 8, 1926.
2 According to Stull, R. T, and Bole, G. A., Op. cit., p. 10.



ORIGIN AND CLASSIFICATION 39

These semi-hard kaolins are to some extent mined and washed
for the filler and ceramic trades and are shipped crude for the ceramic
trade. They can be used for both grog and bond in the manufacture
of refractories. When used in combination with grog, sand, or other
nonplastic material, with even as low as 30 per cent raw-clay con-
tent, the semi-hard kaolins mold readily and dry and fire safely.

HARD KAOLINS

The hard kaolins are white to light-drab or cream in color. They
break with a concoidal fracture having a rough surface, often show-
ing peculiar tube-like markings an eighth to a quarter of an inch in
diameter, locally called ‘“‘worm-cast” structure. The hard kaolins
are very fine grained and show little or no traces of the mica flakes
that are present in at least small quantities in the soft and semihard
kaolins. They crumble to angular grains when rubbed between the
thumb and finger. When placed in water they crumble to angular
fragments an eighth to a quarter of an inch in diameter, but on stand-
ing do not slake to a slip condition. These fragments, however, soften
in water so that they can be crushed between the thumb and finger.
When kneaded or tempered with water, as for example in a wet-pan,
these clays are exceedingly plastic and moldable. When reduced to
slips by long-continued agitation or grinding they settle with diffi-
culty and the water remains opalescent indefinitely. On filter-press-
ing the clays the water at first comes through milky, but soon clogs
the filter cloth and makes it impossible to obtain firm cakes. How-
ever, it has been shown that by aging these clays the ease of filter-
pressing can be greatly improved. Experimental work is now being
conducted to faeilitate filter-pressing of the hard kaolins by means
of chemical control.

Objects molded from the thoroughly tempered clay dry safely though
slowly, and show a medium to high dry strength. Their pyrometric
cone equivalent ranges from cone 33 to cone 35.

These hard kaolins are particularly suitable for both bond and
grog in the manufacture of refractories. They would be valuable for
a considerable part of the bond clays in saggers and crucibles that
require high temperatures. Some of them, if the difficulties of wash-
ing and filter-pressing them can be overcome, will be suitable for fillers,
particularly for rubber.

FLINT KAOLINS

The flint kaolins are found so far only in Glascock County, near
Gibson. Though they do not have the same origin as flint fire clays,
many of their physical properties are similar. They have a rock-like
hardness, break with a sharp concoidal fracture, do not slake, and
develop a weak plasticity only when water-ground to a very fine condi-
tion. They range in color from cream to dark-gray or drab. The
silica content is much higher than the ordinary kaolins and they oc-
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casionally contain as much as 5 per cent of hydrous silica. Accord-
ing to Stull and Bole' they show practically no fire shrinkage below
cone 12, but the writer’s experiments indicate that this may not be
true for all of them. Their pyrometric cone equivalent ranges from
cone 31 to 88.

Most of the flint kaolins can be used without calcining as grog in
the manufacture of intermediate and high heat duty refractoties.
Flint kaolin is mined at one point and shipped to Birmingham, Ala.,
for this purpose.

BAUXITIC CLAYS

The bauxitic clays are those with an alumina content of 40 to 52
per cent, although in some the presence of free silica brings the alumina
‘content within the range of the kaolins. They are apparently kaolins
containing varying amounts of the bauxite minerals, gibbsite and
diaspore. They range in color from white to gray-buff or buff, and
in hardness from soft to hard. Usually a pisolitic structure is visible,
the pisolites ranging from traces of pinhead size up to nodules about
three-quarters of an inch in diameter. Some of the bauxitic clays
show no traces of this pisolitic structure and, on the other hand, a
few clays having an analysis of a true kaolin show a well developed
pisolitic structure. As the alumina content of the bauxitic clays in-
creases, the ease of slaking, plasticity, and dry strength decreases.
Their firing shrinkage continues to temperatures higher than does that
of the kaolins. Furthermore they often show additional shrinkage
when refired to the same temperature. They have a pyrometric cone
equivalent ranging from cone 34 to cone 38.

One variety of bauxitic clay known locally as “chimney rock” is
soft enough in fresh exposures to be quarried and cut readily, but hard-
ens to a rock on exposure. Its name is derived from the fact that
it has been used locally since pioneer days for the construction of
chimneys.

The bauxitic clays are abundant over large areas, associated with
kaolin and bauxites. If calcined to a sufficiently high temperature,
they can be used as grog in the manufacture of the bauxitic type of
high heat duty refractories.

BAUXITES

The bauxites have an alumina content of 52 to 61 per cent. Those
containing 52 to 56 per cent alumina are classed as ‘“low-grade” and
those containing over 56 per cent as “high-grade.” They range from
soft to hard, from granular to very pisolitic or pebbly, and i color
from white to buff or red. Their pyrometric cone equivalents, accord-
ing to Stull and Bole,? range from cone 87 to cone 40. There is no
sharp line of demarcation between bauxitic clays, low-grade baux-

1 Stull, R. T., and Bole, G. A., Op. cit., p. 8.
2Stull, R. T., and Bole, G. A,, Op. cit., p. 10.
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ites, and high-grade bauxites, and one frequently grades into the other.
Some chimney rock falls within the low-grade bauxite class. The
high-grade bauxites usually ocecur as small lenses or pockets surround-
ed by low-grade bauxite, bauxitic clay, and kaolin.

The high-grade bauxites have been mined at a number of places,
mostly for the manufacture of alum salts. All of the bauxites, if cal-
cined to a sufficiently high temperature, can be used as grog in the
manufacture of the bauxitic type of high heat duty refractories.

OCCURRENCE

The soft, semi-hard, and hard kaolins are found associated toge-
ther in all of the sedimentary kaolin districts of Georgia. The hard
and semi-hard kaolins are by far the most abundant. Some lenses
consist entirely of hard or semi-hard kaolin, others entirely of soft
kaolin. In other lenses the top 10 to 15 feet is hard or semi-hard kao-
lin and the bottom 10 to 20 feet is soft kaolin. Along the slopes of the
hills where the clay has been beveled by erosion and later covered with
a thin sandy overburden the edges of the clay deposits are often soft.
In mining back into the hill, however, the kaolin generally grades
into the semi-hard and hard varieties, a thin layer of semi-hard kao-
lin usually coming in at the top of the bed and gradually increasing
in thickness, and sometimes hardness, until it occupies the entire
thickness of the lens. Soft kaolin ‘is rarely, if ever, found overlying
hard kaolin.

The flint kaolins are found only in Glascock County. They oecur
in beds 3 to 20 feet in thickness, and are always underlain by sandy
hard to semi-hard, tough rather than brittle, kaolin or bauxitic clay.
There is usually a sharp line of demarcation between the hard kaolin
and the flint kaolin, although occasionally the flint kaolin shows a
gradual change laterally and sometimes downward into the hard kao.
lin. One outcrop (see pages 381-382) seemed to be somewhat in.
termediate in character between a very hard kaolin and a flint kaolin _

The bauxitic clays and bauxites are found in the Middendorf for-
mation of Cretaceous age in Wilkinson County and in the adjoining
parts of Twiggs and Washington Counties, and in the Midway forma-
tion of Eocene age in Randolph, Sumter, Macon, and Schley counties.
They are always associated with lenses of kaolin, occurring as a lens-
shaped body usually near or at the top of a larger lens of kaolin. As
a rule the high-grade bauxites lie near the bottom of the bauxitic len-
ses with low-grade bauxite above and bauxitic clay or kaolin below.
Chimney rock is frequently found above and in contact with the low-
grade bauxite. The contact between the chimney rock and the low-
grade bauxite is usually sharply defined. The bauxite lenses are fre-
quently overlain by kaolin showing no traces of bauxitic structure
but shown by chemical analysis to be slightly bauxitic. Stull and
Bole! make the statement that the bauxites in general are associated

1Stull, R. T., and Bole, G. A., Op. cit., p. 14.
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with the soft clays and the hard clays are generally absent. The writ-
er’s experience has been that the bauxites are associated with hard
kaolins fully as often as with soft kaolins

CAUSES OF HARDNESS

The difference between typical soft kaolins and typical hard kaolins
seem to be physical rather than chemical. Stull and Bole! make the
following statement:

“Examination of a large number of chemical analyses from different sources
shows that the hard clays are a little higher in silica than the soft clays, and the
silica decreases as the clays become softer. Empirically, the hard clays are near
1 ALQs, 2.25 Si0,, which grades down to 1 ALQO;, 2.00 SiO, for the soft clays. Evi-
dently the hardness of these clays is due to free silicic acid.”

The chemical analyses of the samples collected by the writer did
not show this to be true. A summary is given in the table on page
16 of the chemical analyses of 54 soft kaolins, 14 semi-hard kao-
lins, and 47 hard kaolins. All analyses of clays not typical soft,
semi-hard, or hard kaolins in physical appearance were omitted. The
percentages of alumina (Al;O;) and silica (SiO.) were corrected by
subtracting the percentage of sand from the totals and from the per-
centage of total silica and recalculating to a total of 100 per cent. This
summary shows that the differences, not only in silica but in all the
constituents, between the averages of each group is much less than the
differences between the individual analyses in any group.

The writer believes that the hard kaolins differ from the soft kaolins
principally in being finer grained and containing a greater percentage
of colloidal particles. "This is evidenced by their slowness in slaking
and in settling after they have been thoroughly blunged, and by the
difficulty in filter-pressing them. The peculiar “worm-cast” struc-
ture often seen in the hard kaolins may be colloid structure, similar
to pisolitic structure, formed during the “setting” or hardening of a
colloidal gel.

The causes or origin of these differences between the soft and the
hard kaolins are problematical. Stull and Bole? suggest two possi-
bilities:

(1) That the clays were laid down separately as hard kaolin, but
with a long enough time interval between for those first deposited to
be altered from hard to soft. If this were the case the lenses consist-
ing entirely of soft kaolin, and the bottom part of the lenses consist-
ing of soft kaolin on the bottom and hard kaolin on top, were first
deposited. After they had been altered to soft kaolin, more hard
kaolin was deposited; in some cases overlying the previous deposits
and in others as a new lens consisting entirely of hard kaolin. The
writer believes that, although there is often a sharp separation between
soft kaolin and overlying hard kaolin, there are not enough evidences
of an unconformity to prove this theory.

1Stull, R. T., and Bole G. A., Op. cit., p. 12.
2Stull, R. T., and Bole, G. A., Op. cit., pp. 12-13.
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(2) That all of the clay may have been originally deposited as
soft kaolin, and that, where overlain by a heavy overburden of fullers
earth, all or the upper part of the kaolin has been changed to hard
kaolin by the infiltration of silicic acid derived from the fullers earth.
The writer believes that although the fullers earth is thin or wanting
in the overburden on many soft kaolin deposits, there are emough
exceptions to make the theory very doubtful.

In addition, the writer suggests two other possibilities:

(8) That the soft and the hard kaolins may have been deposited
continuously from the same source of materials, the coarser clay par-
ticles coagulating and settling first forming the soft kaolins, and the
more colloidal material coagulating later and settling to form the
hard kaolins. If this took place in still water the hard kaolins would
overlie the soft, but if there were a slight current they would form
separate lenses.

(4) That all of the clay may have been originally deposited as
soft kaolin as in the second theory above, and that all or the upper
part of certain deposits has been changed to hard kaolin by some
process of alteration similar, possibly, to the formation of bauxite
by lateritic weathering or alteration.

Further geological investigation and, possibly, a microscopic study
of the various types of kaolin might throw further light on this inter-
esting problem. :

The flint kaolins appear to be formed by colloidal silica filling the
pore spaces of a sandy kaolin and later setting or hardening. The
analysis is given on page 352 of an impure sample of silica gel
found in a crevice in flint kaolin. The hard or tough sandy kaolins
underlying the flint kaolins have, from their chemical analyses, per-
centages of silica and alumina corresponding to those of a typical
kaolin. However, the percentage of sand or free silica is high, and if
this is subtracted from the total and the percentage of alumina re-
calculated to a bases of 100 per cent. it will be seen that they are
sandy bauxitic clays. It is possible that the flint kaolins and the under-
lying clays were once a homogeneous clay bed from which some pro-
cess of leaching extracted silica which was transported in colloidal
form to the upper part of the beds and deposited, leaving the lower
parts of the beds bauxitic.

ORIGIN OF BAUXITE

The bauxitic clays and bauxites of the Coastal Plain of Georgia
are derived from the alteration of the secondary kaolins with which
they are always associated. The process of alteration has been one
of removal of silica, and sometimes alkalies and alkaline earths, with
the resultant concentration of alumina, and sometimes ferric oxide and
titania. The deposits often show gradations of material from kaolin
on the one hand to bauxite on the other.
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Shearer! advanced the theory that these bauxite deposits were
formed by the action of hydrogen sulphide from mineral springs on
the kaolin as it was being deposited. Stull and Bole?, on the other
hand, favor the theory of laterization. This, in brief, is that during
advanced stages of topographic development, such as a mnearly
perfect peneplain, and under a moist tropical climate, the ground is
thoroughly saturated with water containing unusual amounts of or-
ganic, carbonic, and perhaps other acids. Under favorable condi-
tions, water so charged would tend to leach and carry away some of
the silica. If beds of sedimentary kaolin were thus leached, bauxitic
clay or bauxite would be formed, depending upon the extent of the
leaching. This theory appeals to the writer as the most rational
explanation for the deposits of the Coastal Plain of Georgia, although
there are details in some of the deposits that are difficult to fit in with
this or any theory yet advanced.

The bauxite deposits occur in both the Middendorf formation of
Upper Cretaceous age and the Midway formation of Eocene age.
Those in the Middendorf formation are overlain by the Barnwell
formation of Eocene age which in places contains at its base boulders
and pebbles of bauxite and kaolin torn from the underlying Midden-
dorf deposits and deposited with the red sands of the Barnwell. These
bauxite deposits therefore must have been formed between Midden-
dorf and the beginning of Barnwell times. The deposits in the Midway
formation are overlain by the sands of the Wilcox formation, and must
have been formed during or after the deposition of the kaolins of the
Midway and prior to the deposition of the Wilcox sediments that
overlie them. Thus both the bauxites in the Middendorf and in the
Midway formations might have been formed at the same time, al-
though not necessarily so.

Adams® has postulated that all of the bauxite deposits of the South-
ern States, including the Appalachian deposits of Tennessee, Ala-
bama, and Georgia and the Coastal Plain deposits of Mississipi,
Alabama, and Georgia, were formed as a result of a period of pene-
plantation during the Wilcox of Eocene age. He erroneously assumes
without field evidence that all of the bauxite deposits of Middle Geor-
gia, including those mapped as Cretaceous, may be in deposits of the
Wilcox formation. However, the writer will admit the possibility
that all of the bauxites of the Coastal Plain of Georgia may have been
formed at the same time by the alteration of kaolin deposits of two
different ages. It is entirely possible that at the close of the Midway
and prior to the deposition of the Wilcox sediments there was a period
of elevation and peneplanation during which some of the kaolin de-
posits of the Midway and of the Cretaceous were exposed to condi-

1 Shearer, H. K., A report on the bauxite and fullers earth of the Coastal Plain
of Georgia: Georgia Geol. Survey Bull. 31, pp. 123-132, 1917.

2Stull, R. T., and Bole, G. A., Op. cit., pp. 6-8.

3 Adams, G. 1., Bauxite deposits of the Southern states: FEcon. Geology, vol.
22, pp. 615-620, 1927.
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tions that resulted in their partial alteration to bauxitic clay and baux-
ite.

USES OF GEORGIA KAOLINS

The sedimentary kaolins of Georgia have a wide variety of uses,
depending upon their purity and their physical and chemical prop-
erties. These uses can best be discussed under the following groups:
Filler, white ware, refractories, and heavy clay products.

FILLER!

The principal manufactured articles in which clay is used as a filler
or coating material are paper, wall paper, rubber, paint, oilcloth, tex-
tiles, kalsomine, plaster, and matches. For these uses, the clay must
be white or nearly so.

The following figures illustrate the amount of domestic clays sold
for filler purposes during 1927:

Clay sold for fillers by producers in the United States, 1927,
in short toms.

Kaolin Total
Ulse:

Paper filler. oo ... 192,307 193,508
Paper coating........ 3,510 3,510
Rubber.. 27,428 30,575
Oilcloth or linoleum.... 14,511 14,511
Paint filler or extender 12,084 13,334
Paint pigment.. 14 345
Plaster and plaster products....c.ooeoooeeeeeecencee 6,224 21,790
Kalsomine...... 3,959 . 3,959
Crayons........ N 500 500

Total : e 260,537 282,032

PAPER

The greater part of the sedimentary kaolins that have been mined
in Georgia have been used as a filler in the manufacture of paper.

Three physical properties are of primary importance in determin-
ing the value of a clay as a paper filler. These are grit, color, and
retention.

The amount of grit in a paper clay should be very low. No speci-
fications have been developed and the maximum amount of grit allow-
ed depends upon the type and quality of the paper in which it is used
and the leniency of the manufacturer. Most of the washed Georgia
kaolins contain less than 1 per cent. of particles large enough to be
retained on a 325 mesh screen.

1 Largely from Weigel, W. M., Georgia and Alabama clays as fillers: U. S. Bur.
Mines Tech. Paper 343, 1925.

2 From Middleton, Jefferson, Clay in 1927: U. S. Bur. Mines Mineral Re-
sources, 1927, pt. 2, p. 265, 1929.
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The color or degree of whiteness is important, especially for high-
grade papers. No standard method of testing for color is in use com-
mercially other than the usual comparison of two or more samples
placed side by side. In tests made by the U. S. Bureau of Mines! and
by the U. S. Bureau of Standards? a Pfund colorimeter giving numerical
values was used. Many of the Georgia kaolins have a slight cream
cast but good “brightness.’” The addition of a little bluing or other
chemicals will sometimes make them whiter but usually at a sacrifice
of the “brightness.” The “bluish-white” kaolins have a good color
when measured by a colorimeter but are usually dull and lacking in
“brightness.”

Retention is generally defined as the proportion or percentage of the
original clay furnished to the paper-making process that is found in
the finished paper. It varies in different clays and does not seem to
be proportional to any of the other physical properties of clays usually
determined. It must be determined by manufacturing tests, either
on a laboratory or a plant scale.

Weigel,* who tested 31 Georgia clays came to the conclusion that
many of the Georgia white clays when properly washed and prepared
are fully equal to and in some cases superior to the imported clays
for use in paper. Shaw and Bicking,* who tested two commercial
Georgia clays in comparison with three other domestic clays and three
imported clays state that their results show that the amount of clay
retained in the finished paper and the quality of the paper, in general,
are the same for both American and foreign clays. Their grit tests
favor very slightly the foreign clays, but not sufficiently to justify
the consideration of only these properties in selecting clays.

Specifications, especially in regard to grit and color, are much more
rigid for clays used for coating high-grade papers than for paper-filler
clays. Imported clays have been almost entirely used in the past,
although in the last few years the use of domestic clays has rapidly
increased. The American Mining Congress® recently stated:

““It can be predicted with confidence that at least 36,000 tons of domestic coating
clay will be produced and sold in 1929, which will represent fully half of the amount
of English coating clay brought into this country in 1928.”

A few of the Georgia kaolins, especially some in Washington County,
give great promise for use in paper coating.

The Georgia soft kaolins, and to a less extent the semi-hard kao-
lins, are mined and shipped for use in the paper industry. For use
in high-grade paper they are always washed, but for the cheaper quali-

1 Weigel, W. M., Op. cit.

2 Shaw, M. B,, and Bicking, G. W., Comparison of American and foreign clays
as paper fillers: U. S. Bur. Standargs Tech. Paper 262, 1924.

8 Weigel, %V M., Georgia clays for paper fillers: Paper Trade Jour., Aug. 9,
1923.

¢ Shaw, M. B., and Bicking, G. W., Op. cit.

5 Tariff reagf?gstment hearings—1929—clay: American Mining Congress,
p. 13, 1929.
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ties of paper and especially for wall paper they are often shipped crude.
Crude methods of washing and preparation resulting in an inferior
or not uniform product, together with the cheap water-freight rates
from England, have in the past prevented a more general substitu-
tion of domestic for imported clays. The improvement in domestic
washing and preparation methods started within the last few years
should result in a much greater use of domestic clays in the paper in-
dustry.

RUBBER

The use of clay as a rubber filler is described by Norris! as follows:

“Clay for rubber compounding was introduced early in 1920 to supply the need
for a cheap reinforcing material. It has proved very suitable for this purpose par-
ticularly where abrasive wear is an important requirement. The reason is found
in the degree of fineness, uniformity of quality and freedom from foreign material
and in the pigment characteristics of carefully prepared hard clay. These and its
property of holding tenaciously to rubber by reason of its specific absorptive power
have brought clay into active competition with both carbon black and zinc oxide
without decreasing abrasive wear value.” :

Weigel® states that 18 of the 31 Georgia clays tested showed possibil-
ities as a rubber filler. These included hard, semi-hard, and soft
kaolins. He states that in general the finer the grain size the greater
will be the reinforcing power. Freedom from grit is essential.

The use of Georgia kaolins as rubber fillers is steadily increasing.
Norris® gives the following descriptions of two of the Georgia commer-
cial brands:

“Dixie clay is a hard Georgia clay highly esteemed for its uniform quality and
ability to increase the tensile properties and abrasive wear of rubber. It is gen-
erally accepted as the standard of comparison and is used wherever tough, cheap
stocks are required. * * *

“Catalpo is a patented colloidal clay preparation. It consists of washed china
clay deflocculated with soda ash solution. The non-colloidal particles are settled
out and the suspended material is coagulated with alum, settled, dried and re-
ground. Thus prepared the product is free from grit and has a particle size of 70
millimicrons in diameter. It is an excellent reinforcing material and has been in
use in the United States since 1924 in a diversified line of rubber products.”

OILCLOTH

Methods of testing clays for oilcloth are not standardized. Differ-
ent manufacturers employ different methods of determining the prop-
erties they consider essential. In general, a clay should be white, free
from grit, should slake readily to a smooth cream or slip without lumps,
and have a comparatively low oil absorption.

A portion of the soft and semi-hard kaolin mined in Georgia is con-
sumed by the oilcloth industry. One kaolin mine is owned, through

1 Norris, Webster, Rubber compounding practice: India Rubber World, p.
54, Jan. 1, 1928.

2 Weigel, W. M., Op. cit., p. 34.

3 Norris, Webster, Op. cit., p. 55.
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a subsidiary company, by one of the largest manufacturers of oilcloth
in the country.

PAINT

The only reliable and conclusive test of the value of a clay for use
in paint is that of the endurance of the paint in service for a period
of years. The color of the clay when mixed with oil is of first import-
ance. Many clays that are a good white when dry turn dark when mix-
ed with oil. Freedom from grit and low oil absorption are important
properties. The oil absorbed by the clay is lost as far as volume and
covering properties are concerned, and its cost is many times that of
clay. Other things being equal, the finer the grain of a clay, the better
it 1s for paint.

Weigel' concluded that 11 out of the 31 samples of Georgia clays
that he tested had possibilities for use in painis.

OTHER USES AS FILLERS

Other uses of clays as fillers are mainly for coating wall paper, in
plaster and plaster products, as filling for textiles and window shades,
kalsomine, crayons, toilet and tooth powders, soaps, soft polishing
compounds, phonograph records, and matches.

TFor all of these products it may safely be said that whiteness and
freedom from grit are the qualities most desired.

WHITE WARE

White ware includes clay products made from one or more white
firing clays together with feldspar, flint, and other ingredients. The
fired color is usually, although not necessarily, white. White ware
may be divided into the following groups: pottery, table ware, elec-
trical porcelain, floor and wall tile, and sanitary ware.

The sedimentary kaolins of Georgia have found an ever increasing
use in white ware, although the amount is small compared with that
used as a filler. That the consumption in white ware has not been
greater has been partly due to the clay producers and partly to the
white ware manufacturers. Georgia kaolins have often been con-
demned in the past because of lack of uniformity and because of speck-
ing. The improvement of mining and preparation methods in the last
few years have to a large extent eliminated these objections. Georgia
kaolins are very different from English clays in physical structure
and cannot be expected simply to replace the English clay pound for
pound in a white ware body. Yet this has often been tried in the past
with disastrous results, when by blending the clays or by slight changes
in the amounts of the other materials used an equally good product
could have been obtained. In regard to this Stull and Bole? state:

1L Weigel, W. M., Op. cit., p. 34.
2Stull, R. T., and Bole, G. A., Beneficiation and utilization of Georgia clays:
U. S. Bur. Mines Bull. 252, p. 49, 1925.
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“A serious problem in comnection with the use of sedimentary clays in white
ware is the high bisque loss and excessive shrinkage. These difficulties can, it seems,
be largely overcome by proper body mixes and by the blerding of the clays. These
clays analyze close to theoretical kaolinite in alumina and silica, and therefore
contain almost no free silica, and bodies containing them require a higher flint
content than bodies containing primary kaolins. A higher flint content improves
whiteness.”

POTTERY

Pottery includes all decorative or ornamental white ware such as
vases, and is usually of the porous white earthenware type. It is
made from body mixes containing principally kaolin, ball clay, feld-
spar, and flint. It may be “thrown” on the potters-wheel, plastic-
pressed in molds, or cast from a slip in plaster of Paris molds. The
amount of Georgia sedimentary kaolin that can replace a part of the
primary kaolin in a pottery mix ranges from 8 to 20 per cent.

TABLE WARE

Table ware ranges from the “china” type which is vitreous to the
earthenware type which is porous. It is mostly ““jiggered” on revolv-
ing molds, although some shapes are cast. The earthenware type is
the most common in domestic use in this country.

The vitreous “china,”” which may or may not be translucent, is in
the United States made principally from kaolin, feldspar, ball clay,
and flint. A typically American type is hotel china. This is vit-
reous, is lacking in translucency, and has a granular fracture. Geor-
gia sedimentary kaolin can be used for a part of the kaolin in these
bodies.

White earthenware contains a considerable percentage of ball clay
in addition to kaolin, feldspar, and flint. At present it is manufac-
tured in both white and ivory bodies, the softer ivory tones becoming
increasingly popular. According to Vaughan' a typical body compo-
sitionn  is:

White earthenware body

N. C. kaoiln ... 9 per cent Florida kaolin ... 4 per cent
English china clay .. 16 Feldspar......oeeeeeeee 12
Ball clay oo 20 Flint e 39

Georgia sedimentary kaolin could be substituted for a part of the
English china clay above.

The following is a typical ivory earthenware body:

Ivory earthenware body?

Georgia kaolin.......... 16 per cent  Florida kaolin........... 9 per cent
Hercules ball clay.... 15 Kentucky ball clay.. 14
Flint e 32 Canada feldspar........ 16

L VZJ—gEa—n, W. H., Ceramic bodies: Mimeographed notes for a lecture course
at the Ga. School of Tech., p. 55, 1928.
2 From Ceramic products cyclopedia, 4th ed., p. 235, 1928.
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Ivory earthenware offers a use for a large number of the Georgia
sedimentary kaolins that fire to a cream rather than a white color.

ELECTRICAL PORCELAIN

Electrical porcelain is a hard porcelain, except for translucency and
whiteness, shaped for handling of wires, insulation, and equipment.
It is made from a wide variety of bodies by either the dry-press or the
plastic-press processes. The green strength of the body mixture should
be more than 300 pounds per square inch, preferably 500. Therefore
a kaolin with a high green strength is desirable. The Georgia sedi-
mentary kaolins have been used in electrical porcelain in amounts
up tc(l) 15 per cent of the batch. The following is an example of such
a body:

Electrical porcelain body!
15 per cent
23

Flint.... .
30 Whiting. oo 2

Chemical porcelam is much the same as electrical porcelain in body
composition and appearance.

15 per cent Newark kaolin..
15

FLOOR AND WALL TILE

Floor and wall tile are made from bodies containing principally
kaolin, feldspar, and flint, with or without ball clay. They are gener-
ally formed by the dry-press process. The wall tiles are usually highly
porous (unglazed), while the floor tiles are vitreous. The Georgia
sedimentary kaolins are particularly adapted for use in floor and wall
tile bodies in amounts up to 20 per cent. Two examples of floor and
wall tile bodies are:

Wall tile body:

N. C. kaolin....ooneece. 20 per cent China clay.... oo 12 per cent
Georgia kaolin.......... 8 Florida kaolin . 7
Feldspar......cococeeeeee 14 Flint .o 39

Floor tile bodys
Georgia kaolin.......... 13.2 per cent  N. C. kaolin.............. 8.2 per cent
Tenn. ball clay 12.7 Flint........... ....534.2
Conn. feldspar...... 30.7 Magnesium ca

bonate.....ccoeeee... .99
SANITARY WARE

Sanitary ware (bathroom fixtures, etc.) is. similar in its general
character to hotel china. It is usually vitreous or low in absorption.
and is generally cast, although some shapes are plastic-pressed.

t Ceramic products cyclopedia: Op. cit., p. 235.
2 From Vaughan, W. H., Op. cit., p. 57.
3 From Ceramic products cyclopedxa Op. cit.
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Georgia kaolins are used extensively in sanitary ware. According to
Vaughan' the usual body composition is:

Sanitary ware bodies

Georgia kaolin....10 to 16 per cent Ballclay. ... 16 to 25 per cent
N. C. Kaolin...... 5to 9 Feldspar.... .19 to 30
Florida kaolin.... 0to 8 Fhnteo e 25 to 33

Stull and Bole,? after laboratory and plant experimental work on
several types of white ware bodies using Georgia kaolins, came to the
following conclusions:

“l. As indicated by tests made in two plants, washed Georgia clays can be
used to advantage to displace all of the English china clay in a vitrified dry-press
body of small size, such as floor tile.

“2. The washed clay can be used to displace a portion of the china clay in a
porous dry-press body such as wall tile up to about 20 per cent of the batch. How-
ever, the extent to which the displacement may safely be carried depends largely
upon the shape and size of the ware.

“3. The amount’of the sedimentary clays that can be used in plastic bodies
is much less than in a dry-press body and should probably not exceed 10 to 15
per cent of the batch. The amount will vary with the ware being manufactured.

“4. The proper blending of the clays, together with judicious body mixes, will
render the Georgia clays much more available for white ware purposes. An increase
in flint in bodies containing Georgia clays is essential to obviate crazing of the glaze,
reduce shrinkage, and incidentally to improve whiteness.

““5. The color of ware made from a properly washed clay is about equal to that
of ware from the usual grade of china clay, and it is only slightly inferior to that of
ware from the highest grade of English clay and domestic primary kaolins.”

REFRACTORIES

Refractories (fire brick and special shapes) of the clay type are made
from about equal proportions of plastic clay and grog. The plastic
clay serves as a bond. The grog, which is made by calcining clay
until it looses the greater part of its shrinkage, serves to reduce the
shrinkage and density of the fired refractory. Fire bricks are formed
by slop-molding, plastic (stiff-mud) and repress, or dry-press process-
es. They are dried and fired to a sufficiently high temperature to
withstand and to prevent further shrinkage during the service condi-
tions to which they are to be subjected.

Refractories are classified, according to the service for which they
are intended, as: high heat duty, intermediate heat duty, moderate
heat duty, and low heat duty. Clay fire brick for high heat duty
must come within the following specifications:?

‘“1. The pyrometric cone equivalent of a clay fire brick for high heat duty shall
not be lower than that of standard cone 31 {(about 1680°C. or 3056°F.)

1 Vaughan, W. H,, Op. cit., p. 50.

2Stull, R. T., and Bole, G. A., Beneficiation and utilization of Georgia clays:
U. S. Bur. Mines Bull. 252, p. 50, 1925.

3 Standards report for the Amer. Ceramic Soc., 1928: Am. Ceramic Soc. Jour.,
vol. 11, p. 349, 1928.
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2. When duplicate samples of clay fire brick for high heat duty are heated
uniformly in a suitable furnace to a temperature of 1400°C. (2552°F.), maintained
at this temperature for five hours, and cooled, they shall not show a contraction
of more than 1.5 per cent of the original length or an expansion of more than 1 per
cent.”

The specifications for clay fire brick for intermediate heat duty
differ from those above in allowing a pyrometric cone equivalent of
cone 28 and contraction and expansion tests to be made at 1350°C.

A refractory clay to be used as a bond in the manufacture of high
heat duty refractories should, in general, meet the following require-
ments:

The green modulus of rupture should be over 120 pounds per square
inch, although very good refractories can often be made from clays
having a lower modulus of rupture. Its pyrometric cone equivalent
should be over cone 31. The linear shrinkage should be 7 per cent
or less. The total linear shrinkage, based on plastic length, at cone
9 should be 15 per cent or less. It should have an absorption at cone
9 of not less than 8 per cent, and a fired modulus of rupture of not less
than 2,000 pounds per square inch.

The Georgia sedimentary kaolins, bauxitic clays, and bauxites are
nearly all suitable for the manufacture of refractories for intermediate
and high heat duty. Complete fire brick (bond and grog) can usually
be made from the soft, semi-hard, and hard kaolins. Some of these kaolins
have a low green strength, but experience has shown that in spite of
this refractories can usually be made without undue breakage loss.
The brick should be fired to at least above the point of greatest firing
shrinkage, which usually takes place between cone 12 and cone 16.

Some of the flint kaolins can be used without calcining as grog in
the manufacture of at least intermediate heat duty refractories.

The bauxitic clays and bauxites continue to shrink at higher tem-
peratures than do the kaolins. Furthermore, they often show further
shrinkage if refired to the same temperature. However, if calcined
to a sufficiently high temperature to reduce further shrinkage to a
minimum, they should make an excellent grog for the manufacture
of high heat duty refractories of the basic or bauxitic type.

Stull and Bole,! after extensive laboratory and plant tests, came
to the following conclusions in regard to the manufacture of refrac-
tories from Georgia clays:

1. The Georgia sedimentary kaolins, bauxitic clays, and bauxites tested show
deformation values [pyrometric cone equivalents] from cones 34 to 39, superior
load-carrying capacity, and good resistance to spalling. The resistance to slag is
not very different from a high-grade clay fire brick.

2. Enough work has been done to demonstrate that these refractory materials
can be made into brick in a practical way, both by the dry-press and slush-mold
processes.

fimy

3. Furnace tests under actual working conditions have ‘shown that the ser-
vice rendered by fire brick made from Georgia sedimentary kaolins was at least
equal to and in the majority of cases superior to that of fire clay and silica brick.

1 Stull, R. T., and Bole, G. A., Op. cit., pp. 50-59.
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“4. Inasmuch as the high-grade accessible fire clays are waning, the average
quality of the fire brick decreasing, and the demand for better fire brick increasing,
it would appear that the future of the fire-brick industry lies in the utilization of
the sedimentary kaolins, bauxitic clays, and bauxites of the Coastal Plain. Vast
areas are underlaid by deposits of such substantial thickness that there is enough
high-grade material to meet the needs of the refractory industry for years to come.”

Refractories have been made for a number of years from Georgia
kaolin at two places within the State and a third plant is under con-
struction. In addition, considerable clay has been shipped outside the
State for use in the manufacture of high grade refractories.

HEAVY CLAY PRODUCTS

FACE BRICK

Stull and Bole,! after laboratory and plant tests, came to the con-
clusion that good quality light-cream and light-gray face brick could
be manufactured from a mixture of soft and hard kaolin, sand, and
some flux such as aplite, an igneous dikerock composed of quartz,
feldspar, and much smaller amounts of muscovite mica.

The Georgia White Brick Company in 1925 started production of
face brick by this process at a plant at Gordon in Wilkinson County.
The raw materials used were hard and soft kaolin and sand from a
mine near the plant, and aplite rock from near Milledgeville in Bald-
win County. Limited quantities of an excellent quality light-colored
face brick have been made by a careful selection of the raw materials.
Most of their production, however, when fired to a sufficiently high
temperature to prevent excessive porosity, has been a buff-color.
This was due primarily to impurities in the aplite rock used as a flux.
However, purer deposits of aplite rock can probably be found which
will produce a preduct of lighter color.

FIELD AND LABORATORY METHODS
FOR THIS REPORT

FIELD METHODS

The investigation of individual properties was of necessity limited
by the large area that had to be covered in a short time. The writer
attempted to visit every outcrop of kaolin, bauxitic clay, or bauxite
within reasonable distance from transportation. Many of these de-
posits were located through publicity in the newspapers, often in co-
operation with the local chamber of commerce.

Natural outcrops and previous prospecting pits were examined
and described, together with all the factors that would influence the
commercial value of the deposit. No prospecting could be attempted
because of limited time and money. An attempt to persuade the prop-
erty owners to prospect in advance of the writer’s visit met with little
success. Favorably located outcrops that showed sufficient un-
weathered clay to be at all representative of the deposit were
TTStull, R. T., and Bole, G. A, Op. cit., pp. 59-72.
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sampled. Wherever possible a 10 to 20 pound groove sample of the
entire thickness of the outcrop was taken. Many outcrops, however,
were such that only grab samples of lumps chosen at random “could
be taken. In both cases the surface of the outcrop was cleaned before
sampling, and the surface-stained upper portions of thé outerop avoid-
ed. The samples were shipped to the laboratory in burlap sacks.

Much of the information in regard to the extent and thickness of
the deposits was obtained from the owner’s statements in regard to
previous prospecting and beds penetrated in digging wells. The writer
has attempted in the detailed descriptions that follow to distinguish
clearly between hearsay and observed evidence.

LABORATORY METHODS

The large number of samples and the limited time and money avail-
able necessarily limited the tests that could be made to only the most
essential ones. In most cases they are not sufficient to prove definite-
ly that the clays are suitable for certain uses or not suitable for other
uses. Yet they show certain characteristics of the clays that will de-
termine the line that further investigation must take.

The chemical analy- s were made by Dr. Edgar Everhart, Actmg
Chemist of the State Geological Survey, except when otherwise speci-
fied. The physical and pyro-chemical tests were made by the writer
at the Ceramic Laboratory of the Georgia School of Technology under
the direction of Dr. A. V. Henry, the director of the Ceramic Depart-
ment. The writer was assisted at times by four of the Junior Ceramic
students.

The kaolins were divided for purposes of testing into tniee groups
(1) the soft and semi-hard kaolins which were tested primarily for
their suitability as filler and in white ware bodiés, although all of them
are more or less suited for the manufacture of refractories; (2) the
hard kaolins and bauxitic clays which are tested for their suitability
as refractories, although some of them might also be suited for other
uses; and (8) the flint kaolins which were tested for their sultablhty
as an anti-plastic or grog in the manufacture of refractories. ..

The tests made on each group are described in detail below.. Some
possible errors might have been eliminated by making more pieces for
each test, but this would have involved more work than was advisable.

SOFT AND SEMI-HARD KAOLINS

Preparation: FEach sample was dried for about 24 hours at a
temperature of 110°C. and then crushed to 8 mesh. At this point a
small average sample was taken for chemical analysis. Two hun-
dred grams of the sample thus prepared was weighed out into two quart
fruit jars, 1,000 cubic centimeters of water and three rubber-coated
steel balls one inch in diameter were added to each jar, and the clay
blunged for two hours in a tumble-mill. This resulted in most of the
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clay slaking and going into a more or less colloidal suspension in the
water without crushing the sand grains.

Screen analysis: The resulting blunged clay was then screened
through standard 60, 100, and 200 mesh screens, using a little fresh
water each time to wash the material caught on the screen. The sand,
mica, and unslaked clay particles caught on the screens were washed
into pans and allowed to settle. As much water as possible was si-
phoned off, the remainder removed by evaporation, and the dried
screenings weighed. The clay passing the 200 mesh screen was allowed
to settle, the water removed, and the dry clay weighed. In calculat-
ing the percentages of the material caught on the screens and passing
the 200 mesh screen, the small loss that occurred with nearly every
sample was attributed to the minus 200 mesh clay, and was probably
colloidal matter remaining in the wash water that was siphoned off.
Notes were taken of the rapidity with which the clay slaked and set-
tled. This screening approximates the results obtained in the oridinary
kaolin washing plant.

Drying shrinkage: The dried clay that passed the 200 mesh
screen was ground in a mortar and 15 grams were taken out for com-
parative dry-color tests. The remainder was tempered with enough
water to make plastic, wedged on a damp plaster block to remove
air bubbles, wrapped in a damp cloth, and placed over night in a humi-
dor. It was then made in a small laboratory tile-press into two tiles
measuring 3% by 14 by 8/8 inches. As soon as possible after mak-
ing, the plastic length of the tiles was measured with a caliper rule.
The tiles were then dried five hours at 75°F. and three hours at 110°F.,
and, when cooled to room temperature, the dry length was measured.
The difference between the plastic length and the dry length, divided
by the plastic length, times 100, gave the percentage of linear drying
shrinkage based on plastic length.

Firing: The dried tiles were then packed with ground flint into
saggers and fired for 30 hours in a laboratory gas-fired down-draft
kiln. The heat was controlled by an electrical pyrometer with the
thermo-couple about midway of the back of the kiln. During the last
three or four hours of the firing, standard pyrometric cones at the
front top and bottom of the kiln were also used. The first firing was
of the No. 1 set of tiles made from the samples from Wilkinson, Wash-
ington, Twiggs, and Bibb counties. The second firing was of the No.
2 set of tiles of all the soft and semi-hard kaolin samples. The third
firing was of the No. 1 set of tiles that were not fired the first time.
Cone 9 was down inside the saggers.

Firing shrinkage: The length of the tiles was again measured
after finrng. The difference between the dried length and the fired
length, divided by the dried length, times 100, gave the percentage
of linear firing shrinkage based on the dry length. The difference
between the plastic length and the fired length, divided by the plastic,
length, times 100, gave the percentage of total shrinkage based on
the plastic length.
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Note: The linear firing shrinkages given throughout the
report are based on the dry length, while the drying and total
shrinkages are based on the plastic length. To get the firing
shrinkade based on plastic length, subiract the drying shrink-
age from the total shrinkagde.

Grading: The samples were then graded for:

1. Color of screened and dried clay. This was done by placing a
little of the sample on black paper, smoothing to a flat surface with
a spatula, and grading by eye into the following groups: (1) excellent
white, (2) good white, (3) light cream, and (4) deep cream.

2. Color, checking, and warping of fired test tiles. The tiles were
first graded by eye for color into the following groups: (1) excellent
white, (2) good white, (8) fair white, (4) cream, (5) ivory, and (6)
blue-stone. They were next graded for checking into groups of: (1)
not checked, (2) slightly checked, (8) checked, (4) cracked, and (5)
cracked and broken. They were then graded for warping and classi-
fied as: (1) not warped, (2) slightly warped, (8) warped, and (4)
badly warped. _

From all of this data conclusions were drawn as to the possible value
of the clays for filler and for use in white ware bodies.

HARD KAOLINS AND BAUXITIC CLAYS

Preparation: FEach sample was dried for about 24 hours at 100°C.
and then crushed and screened to 16 mesh. At this point a small aver-
age sample was taken for chemical analysis. About 1400 grams of
the sample thus prepared was tempered with sufficient water to make
plastic, and wedged on a damp plaster block to remove air bubbles and
make uniform. It was then wrapped in a damp cloth and placed in a
humidor over night. From this plastic clay there were made: six
bars 1 1/8 by 1 1/8 by 6 inches when plastic, three pieces 1 '1/8 by
1 1/8 by 2 inches with rounded edges and corners, and ten small cones.
The long bars were made in a steel mold. As soon as possible after
making they were numbered and stamped with a marker making two
lines exactly 10 centimeters apart. The short test pieces were made
by cutting a long bar into thirds and rounding the corners and edges.
The cones were made in a steel mold and were the same size as the
higher series of American standard pyrometric cones.

Drying shrinkage: After drying at room temperature to leather
hardness, the bars and test pieces were dried for five hours at 75°C.
and then for three hours at 110°C., and allowed to cool to room tem-
perature in a dessicator. After cooling, the distance between the
marks on the long bars was measured in centimeters. The difference
between this length and 10 centimeters, which was the plastic length
between the marks, divided by 10 centimeters, times 100, gave the
percentage of linear drying shrinkage.

Green modulus of rupture: Four of the long bars were used for
the green modulus of rupture tests. The bar to be broken was sup-
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ported on two knife-edges 5 inches apart. Another knife-edge rested
on the middle of the bar equi-distant from the two supports and a
bucket was hung from it. Water was permitted to flow into the bucket
until the weight broke the bar. The width and depth of the bar at
the point of fracture were then measured. The modulus of rupture
was calculated from the formula:

3Pl

2bd?

=modulus of rupture
=breaking load

=length between knife-edges
=breadth of bar

=depth of bar

Firing: The remaining two long bars and the three short pieces
were placed in saggers and fired in the down-draft kiln described on
page 55. All of the short test pieces and most of the long bars
were fired together. Cone 10 was down at both the top and bottom of
the kiln, giving cone 9 inside the saggers. The rest of the long bars
were fired with the second firing of the soft kaolin tiles (see page 55).

Firing shrinkage: After the bars had cooled, the length between
the marks was measured in centimeters. The difference between the
dry length and the fired length, divided by the fired length, times 100,
gave the percentage of linear firing shrinkage in terms of dry length.
The difference between the plastic length and the fired length, divided
by the plastic length, times 100, gave the percentage of total linear
shrinkage in terms of the plastic length.

Absorption: The three short test pieces made from each sample
were weighed to an accuracy of 0.1 grams after cooling from the firing.
They were then placed in water and boiled for two hours and cooled
to room temperature while submersed in the water. Each piece was
then wiped of surplus water with a damp cloth and again weighed
to an accuracy of 0.1 grams. The difference between the wet weight
and the dry weight, divided by the dry weight, times 100, gave the
percentage of absorption. The accuracy of these figures depended
somewhat on the condition of the test pieces. The pieces that were
cracked or checked during the firing probably show a higher absorp-
tion than is correct.

Pyrometric cone equivalent: The small cones made from the
clay were set alternately with American standard pyrometric cones
32, 33, 34, and 35 in circular cone-plaques made from a mixture of
60 per cent alumina, 30 per cent Hercules ball clay, and 10 per cent
Georgia G-3 kaolin. Plastic Georgia G-1 kaolin was used to set the
cones. A few of the samples of bauxitic clays and chimney rock had
too low a plasticity to form cones, and in these cases the cones were
made by using organic liquid glue as a binder. After setting the cones,



58 GEOLOGICAL SURVEY OF GEORGIA

the cone plaques were biscuited to 1850°F. in a small electric resis-
tance furnace. They were then fired in a small two-burner gas and
compressed air fusion furnace until the clay cones were down. The
pyrometric cone equivalent of the clay was determined by compari-
son with the standard pyrometric cones that were down.

The data thus obtained was then checked over to determine the
suitability of each clay for the manufacture of refractories. Many
of the hard kaolins tested showed considerable cracking and warp-
ing. All of this would be eliminated with the proper use of grog.

FLINT KAOLINS

Preparation: The seven samples of flint kaolin tested were first
dried over night at 110°C. The samples were then ground and screen-
ed to 16 mesh. This is finer than would be necessary in plant prac-
tice, but was done to give uniformity. In order to eliminate error
due to a variation in particle size, the sample from the Harbison-
Walker mine, the only Georgia flint kaolin now in use, was taken as
a standard and a dry screen analysis made of it using 20, 40 and 60
mesh standard screens. The other samples were then screened and
the correct amounts from each separation were weighed out, reground
when necessary, and combined to give the same screen analysis as
the standard sample. '

Two series of bars and test pieces were made from each of the stand-
ardized samples of flint kaolins; one series using 50 per cent of the
flint kaolin with 50 per cent of G-3 clay, a hard kaolin from Gordon,
Georgia, as a bond; the other using 50 per cent of the flint kaolin with
50 per cent of some local hard clay, usually one occurring just under
the flint kaolin or on the same property. . o

Six long bars were made from each set, dried, and brbken__(as des-
cribed on pages 56-57) to obtain the green modulus of rupture.
Nine short test pieces were made from each set by cutting long bars
into thirds and rounding the corners and edges. As soon as possible
to handle them they were weighed and the plastic volumes taken in
a mercury volumeter.!

Drying shrinkage: The test pieces were dried in the open air
to leather hardness and then in a drier for five hours at 75°C. and
three hours at 110°C. The dried volumes were then taken by the
above method. The difference between the plastic volume and the
dried volume, divided by the plastic volume, times 100, gave the per-
centage of drying volume shrinkage baged on the plastic volume.

1 This mercury volumeter consists of an open steel cylinder or cup containing
mercury, and a separate open-ended steel box that fits over the test piece
and is connected by a rigid framework to a balance pan that hangs below
the mercury cup. Weights are added to the pan untifthe test piece is sub-
merged in the mercury to a mark on the framework. The weight of the
test piece in air, plus the weight necessary to submerse the test piece in the
mercury, all divided by 13.54, the specific gravity of mercury, gives the
volume of the test piece.
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The percentage of linear drying shrinkage was calculated from the
percentage of volume drying shrinkage by the formula:
s b
ri4+ ——1
100

a = per cent linear shrinkage
b = per cent volume shrinkage

Firing: Five of the test pieces from each set were then fired in
the down-draft kiln. The pieces were not saggered but were set on
bricks laid on the checker-work. Fourteen pieces, one from each set,
were drawn out at cone 8 and immediately covered with grog to pre-
vent too rapid cooling. Again at cones 10, 12, and 14 fourteen more
pieces were drawn. The remaining pieces were left in the kiln until
cone 16 was down.

Firing shrinkage: After cooling, the fired volume of the pieces
was taken as described above. The difference between the dried vol-
ume and the fired volume, divided by the dried volume, times 100,
gave the percentage of firing volume shrinkage based on dry volume.
The difference between the plastic volume and the fired volume, divid-
ed by the plastic volume, times 100, gave the percentage of total volume
shrinkage based on plastic volume. The linear firing and total shrink-
ages were calculated from the volume shrinkages by the formula given
above.

Absorption: The fired pieces were boiled in water for two hours
and cooled to room temperature under the water. They were then
wiped off with a damp cloth and weighed. The difference between
the wet weight and the dry weight, divided by the dry weight, times
100, gave the percentage of absorption.

This data, when compared, showed that the greatest shrinkage and
the greatest difference in absorption occurred between cones 12 and
14. It was decided to refire these same pieces to the same cones to
see if they would shown any further shrinkage. At the same time the
remaining four test pieces from each set were fired to cones 12, 14, 16
and 18.

In order to determine how much of the shrinkage was due to the
flint kaolin and how much to the clay used as a bond, enough of the
small test pieces were made from the bond clays to make draw-trials
at cones 8, 10, 12, 14, 16 and 18. The drying, firing, and total shrink-
ages were determined as described above. The results on the test
pleces made from the G-3 clay alone showed that shrinkage practically
ceased at cone 14.

In order to get results more directly comparable with the series
made from the flint kaolins with G-3 clay as a bond, it was decided to
make the same tests on a series of pleces made from 50 per cent cal-
cined G-8 clay as grog and 50 per cent plastic G-8 clay as a bond.
Some of the G-8 clay was fired in lump form in saggers to cone 1414 .

a =100
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The resulting grog was ground to pass a 16 mesh screen and then
screened through 20, 40 and 60 mesh standard screens and correct
amounts from each screen size weighed out and recombined to give
the same screen classification that the flint kaolin samples were made
to conform to. Six green modulus of rupture test bars, 12 small test
pleces, and cones were made from 50 per cent of plastic G-8 as a bond
and 50 per cent of this grog. Plastic and dry volumes were taken of
the small test pieces as described above, and then they were fired in
the small down-draft kiln, drawing out two pieces each at cones 8,
10, 12, 14, 16, and leaving the two remaining pieces in the kiln at cone
18. The fired volumes were taken and the drying, firing, and total
shrinkages calculated as described above. The results of these tests
are given on pages 171-173.

Pyrometric cone equivalent: Fusion tests were made on cones
of all of the flint kaolin samples (using glue as a binder), of all of the
mixtures of flint kaolins and bond clays, and of the bond clays alone.
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DISTRIBUTION AND DESCRIPTION OF
DEPOSITS BY COUNTIES

The greater part of the sedimentary kaolinfdeposits of Georgia occur
in the Upper Cretaceous formations that out-crop in a belt extending
northeast across the State from Columbus to Augusta in the phy-
siographic division of the Coastal Plain known as the Fall Line Hills.
More or less scattered and isolated deposits are also found in the Mid-
way formation of Eocene age outcropping south of the Upper Creta-
ceous formations on the western side of the Coastal Plain..

The deposits of Upper Cretaceous age will be described by counties
from west to east followed by the description of the deposits found in
the Midway formation.

DEPOSITS IN THE UPPER CRETACEOUS
FORMATIONS

A general geological description of the Upper Cretaceous formations
is given on pages 31-33. All of the Cretaceous kaolin deposits,
with the exception of a few of very doubtful importance in the Eutaw
formation in the western part of the Cretaceous belt, occur in the
Middendorf formation, the basal member of the Cretaceous of Georgia.
The deposits of kaolin in the Upper Cretaceous between Columbus and
Macon are very few and scattering but east of Macon they are num-
€rous.

MUSCOGEE COUNTY

Muscogee County, of which Columbus is the county seat, lies partly
in the Fall Line Hills division of the Coastal Plain, and partly in the
Piedmont Plateau. The Fall Line, which is the boundary between the
Coastal Plain and the Piedmont Plateau, enters the State at Colum-
bus and crosses the county in an irregular line which in general is a few
miles north of the Central of Georgia Railway from Macon to Columbus,

South of the Fall Line the county is underlain by the Middendorf
formation of the Upper Cretaceous, with a few patches of the Eutaw
formation capping the higher ridges in the southern part of the county.
These Cretaceous strata consist of sand and gravels; often arkosic,
micaceous, and kaolinitic, and occasionally containing small lenses of
impure clay and traces of sandy kaolin. No deposits of kaolin of any
possible commercial value have been discovered in the county.

CHATTAHOOCHEE COUNTY

Chattahoochee County, which is south of Muscogee County, is
underlain by the Eutaw and Ripley formations of Upper Cretaceous
age. These consist mostly of sands with occasional strata of impure
clay and marl. The only clay deposit seen of possible value is a small
outcrop of dark gray clay of the ball clay type in the Camp Benning
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Military Reservation, and therefore not open to commercial exploita-
tion.
STEWART COUNTY

The northern half of Stewart County, which lies south of Chatta-
hoochee County, is underlain by sands, impure clays, and marls of the
Ripley formation of Upper Cretaceous age. Occasionally small lenses
of white kaolin are found, but the kaolin is usually too sandy or too
badly stained to be of commercial value. Small samples of high-
grade kaolin can occasionally be selected from deposits that as a whole
are valueless. Sandy impure light-gray kaolin outcrops at several
places within the corporate limits of Lumpkin. The deposits apparently
are in the form of several small lenses at various levels.

The Midway formation underlying the southern and eastern parts
of the county contains a few deposits of kaolin that are described on
pages 428-430.

TALBOT COUNTY

The Fall Line crosses the southern part of Talbot County a little
north of the Central of Georgia Railway, with a narrow strip, 6 or 7
miles wide, south of it underlain by the Upper Cretaceous strata.
These consist of sands with occasional small lenses of kaolin.

S. C. COLQUITT PROPERTY

The property of S. C. Colquitt (Geneva) is 1245 miles southéast of
Geneva on the Geneva-Tazewell Road and includes Land Lot 14
of the 16th Land District of Talbot County.

An outerop beside an old abandoned road shows 4 feet of semi-hard
grayish cream-colored kaolin containing considerable grit, overlain by
5 to 10 feet of yellow to brown sand, and underlain by very sandy
kaolin containing pockets of brown sand. A small sample collected
by the owner, while apparently semi-hard and brittle, slaked readily
to fairly coarse grains which settled quickly. It dried to a dull white
color. The property should be prospected to determine whether or
not the kaolin thickens to a large enough deposit to be of commercial
value.

W. L. BROWN PROPERTY

The W. L. Brown (Geneva) property of approximately 400 acres
adjoins the Colquitt property described above about 124 miles south-
east of Geneva in the southern part of Talbot County.

Although only superficial outcrops of red and white mottled kaolin
show on the property, prospecting by the owner a few years ago dis-
covered white kaolin similar to that outcropping on the Colquitt prop-
erty. The following description is from a report by Dr. A. V. Henry!:

1Henry, A. V., Report as Consulting Geologist, General Industrial Dept.,
Central of Georgia Railway, Savannah, Ga., 1926.
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“Mr. Brown, co-operating with Golding Sons Co., at Butler, has drilled a number
of holes, and from his notes I find the overburden to be from 7 to 12 feet and the
clay, in all cases, extendl.ng to the depth of the .drill which was 23 feet. None of
the clay drillings were visible and therefore no information could be obtained re-
garding the quality.”

“At a number of points there outcrops a consolidated rock-like formation con-
sisting essentially of siliceous refractory clay with a limonite bond. This forma-
tion is found imbedded in the clay pockets.

“Test on a sample from the W. L. Brown property sent in by owner.

Structure: May be classified as semi-hard kaolin, slakes readily, which would
indicate that it would filter press with little difficulty; contains a small amount of
grit, mainly in the form of a fine-grained quartz sand.

Color Light cream.

Plasticity Good.

Drying Shrinkage 5.8 per cent.

Total shrinkage at Cone 12 13.4 per cent.

Conclusions: The preliminary tests made indicate that this clay is about equal
in quality to the average similar clay now being commercially mined. The color
would probably be improved had the crude clay been washed.”

COL. ALBERT MARR PROPERTY

A prospect pit at the edge of an old abandoned sand pit on the prop-
erty owned by Col. Albert Marr (4th National Bank Bldg., Atlanta),
4 miles south of Junction City on the Atlanta, Birmingham & Coast
Railroad is said to have struck the top of a bed of soft white kaolin
under 8 feet of loose yellow sand and 1 foot of “hard-pan.”” An auger
boring in the bottom of the pit is said to have gone 6 feet into the
kaolin without striking the bottom of the bed. When visited by the
writer, water was standing in the old sand pit. The land in the vicinity
is nearly flat and the clay lies below the drainage level.

C. W. MOORE PROPERTY

An outcrop on the C. W. Moore (Junction City) property, in the
hollow behind the church on the western outskirts of Junction City,
shows one foot of soft white kaolin containing fine quartz sand, over-
lain by 8 to 5 feet of sandy red clay and about 20 feet of loose yellow
medium to coarse sand.

The property should be prospected to determine the extent and thick-
ness of this kaolin. The outcrop is only a few hundred yards from the
Atlanta, Birmingham & Coast Railroad and the Central of Georgia
Railway. Sufficient water for washing purposes could be obtained from
a nearby creek, and there is a possibility that the sand in the over-
burden could be marketed.

A well on the W. X. Morgan (Junction City) property north of the
Central of Georgia Railway at Junction City is said to have struck
white kaolin at a depth of 21 feet and bottomed in three feet of the

kaolin.



64 GEOLOGICAL SURVEY OF GEORGIA

MARION COUNTY

The northern half of Marion County, situated south of Talbot County,
is underlain by strata of the Eutaw and Ripley formations of Upper
Cretaceous age, in which a few small outcrops of kaolin have been
found. The deposits are too far from railroad transportation to be of
value at the present time.

TAYLOR COUNTY

Taylor County is east of Talbot and Marion Counties. It is crossed
by the Central of Georgia Railway, on which are the towns of Howard,
near the western edge of the county; Butler, the county seat near the
middle of the county; and Reynolds, near the eastern edge of the
county. It is drained by streams flowing east and southeast towards
Flint River, which forms the northeastern boundary.

The Fall Line crosses Taylor County from west to east in a wavy
line, in general several miles north of the railroad. The county south
of the Fall Line is underlain by the strata of the Middendorf, Eutaw,
and Ripley formations of Upper Cretaceous age. These consist of
sands with occasional lenses of kaolin. The kaolin lenses are, for the
most part, either very small and irregular or else consist of impure
stained and sandy kaolin. An excellent quality of kaolin has, however,
been mined for a number of years from a lens just west of Butler.

MRS. G. Y. PARKS PROPERTY

The property of Mrs. G. Y. Parks (Howard) is at Parks Mill on Big
Whitewater Creek, 2 miles southwest of Howard, one mile south of the
Central of Georgia Railway and 2 miles north of the Atlanta, Birm-
ingham & Coast Railroad, in Land Lot 254 of the 15th Land District
of Taylor County.

An outcrop a little above the mill shows 12 to 18 inches of very soft
and very white kaolin containing little or no grit, underlain by white
sand and overlain by 15 to 20 feet of cross-bedded brown and white
sand. About 10 feet below this at a spring are 8 to 10 feet of very sandy
mottled red and white kaolin.

The property should be prospected to see if the soft white kaolin
thickens to a lens big enough to be of commercial value.

FRANK GREER PLACE

The Frank Greer Place, now owned by G. M. Smith and Sheriff
M. P. McGuffin (Butler), consists of Land Lot 228 in the 15th Land
District (20234 acres), 5 miles west of Butler and 2 miles south of the
Central of Geotgia Railway.

A gully in the northeast corner of the property shows the following
section:
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Section in gully

Feet
4. Yellow and brown sand.....__. 3
3. Soft light-gray kaolin, considerably purple-stained in irre-
gular streaks and blotches: lower 2 feet quite sandy......... 5
2. Alternate layers not over 2 inches thick of gray kaolin and
brown, iron-stained sand.... . 3
1. White and pink stained sand....ccooeenceccanen. 5+
16+

Across a branch to the south of this outcrop and on the south side
of the next low ridge, a gully shows a few feet of sandy and badly
stained kaolin underlain and overlain by sand.

The kaolin in these two outcrops is of little or no value, but possibly
may be indicative of better deposits under cover. This can only be
determined by prospecting.

OLD BEN ROCKMORE PLACE

The Old Ben Rockmore Place, now owned by Joe Wilder (Mauk)
consists of 300 acres, including Land Lot 176 and the east half of Land
Lot 175 in the 12th Land Dastrict of Taylor County, and is 4 miles
west of Butler and 8 miles south of the Central of Georgia Railway.

A gully on the slope north of Juniper Creek shows 5 feet of soft
light-gray kaolin containing a little fine grit and breaking with a rather
rough fracture. It is somewhat fractured and is stained in the frac-
tures and joints, especially in the upper foot. It is underlain by 10
feet or more of white sand, and is overlain, at the outcrop, by 4 feet of
red sand. The overburden would rapidly increase in thickness up the
hill.

This kaolin would probably be suitable for the manufacture of re-
fractories, and, if it should fire white, it might be used in the manu-
facture of white ware. The property should be prospected to determine
the extent and thickness of the kaolin.

OLD BROWN PROPERTY

The Old Brown Property, now owned by the Bank of Charing (Char-
mg, Ga.), is on the Garrett Road, 324 miles west of Butler and 2 miles
south of the Central of Georgia Railway. "

An outcrop on the slope, about 10 feet below the top of a nearly
flat sandy plateau or plain, shows 2 to 3 feet of soft to semi-hard gray-
ish cream-colored kaolin, underlain by brown sand and overlain by
brown and gray sand. The kaolin is slightly stained red and yellow
on the top surface and in the fractures. The property should be pros-
pected to determine the size and extent of the deposit.

LADD’S TED WRIGHT PROPERTY

The Old Ted Wright Property, owned by F. E. Ladd, Fort Payne,
Ala., consists of Land Lot 207 of the 12th Land District of Taylor
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County, and is situated north of the Butler-Geneva Road, 3 miles
west of Butler and about a mile south of the Central of Georgia Railway.
It is about half a mile west of the Golding Sons Company kaolin mine,
described below, and lies, for the most part, at a lower elevation.

The property is said to be underlain by a large deposit of soft white
kaolin. However, the writer walked over the greater part of the prop-
erty and saw only slight traces of kaolin near the top of a hill on the
north side of the property.

GOLDING SONS COMPANY

Headquarters: Trenton, N. J.
Georgia Mines: Butler, Georgia.

F. P. Golding, Supt.

Golding Sons Company, producers and brokers of ceramic raw
materials, leased the Butler Clay Company property (see page 68)
214 miles west of Butler in 1917 and started mining kaolin for the
white ware trade. In 1927, after ten years of steady production,
the lease on the Butler Clay Company property expiréed and was not
renewed. The adjoining Earl Sloane property was then leased and
production started from it.

This Earl Sloane property contains 300 acres lying west of and ad-
joining the Butler Clay Company property, 22 to 3 niles west of
Butler and 114 miles south of the Ceniral of Georgia Railway, and
includes all of Land Lot 239 and the north half of Land Lot 210 in
the 12th Land District of Taylor.

When visited in the fall of 1928 Golding Sons Company had opened
a mining pit on the -eastern edge of the property, not far from their
previous mining operations on “the Butler Clay Company property.
This pit showed 10 to 12 feet of soft white kaolin, somewhat jointed and
breaking with a rather concoidal fracture. The kaolin is slightly
pink stained in the joints at places and contains a few pink nodules.
It contains little or no grit. At the bottom it grades into more sandy
kaolin which is not mined. The overburden at the face consisted of
about 10 feet of red sandy clay and brown sand, but the thickness
will increase with the hill towards which the pit is being mined. The
deposit is a continuation of that on the Butler Clay Company property
and the kaolin has probably much the same characteristics as those
shown in the laboratory tests on the samples from that property (see
page 69).

Recent prospecting is said to have disclosed a large body of excellent
kaolin averaging 15 feet in thickness, under an average of 7 feet of
overburden.!

The overburden is removed by a Scofield-Burkett drag-scrape.
The kaolin is mined by hand, hand picked to remove stained lumps,
loaded into trucks, and carted to the drying sheds on the north side

1L etter from F. P. Golding, Manager.
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of the road. Here the kaolin is air-dried on racks. After drying,
which averages four days, the kaolin is trucked to the railroad where
it is loaded into box cars for shipment.

Most of the best quality kaolin is shipped to Ohio and New Jersey
for use in the manufacture of floor and wall tile, sanitary ware, and
electrical porcelain. Very little is used in the manufacture of general
white ware and none is sold as a paper filler. The stained kaolin is
sold as a sagger clay.

An old development pit on the west side of the property, south of the
Butler-Geneva Road and on the west side of the hill or low ridge men-
tioned above, shows the following section:

Section in old development pit

4. Redsandy clay. ..o 2t03

3. Soft greenish cream- n-colored kaohn, ki ghtly “short” and con- )
taining a little fine grit and mica; somewhat jointed and
breaking with a rough concoidal fracture slightly stained
red on top and in joints. (See laboratory test below on a
groove sample) Grades into bed below..__._ ... . .. 5%

Kaolin like bed above except much stained a deep purple
color in irregular streaks and blotches. (See laboratory
tests below on a groove sample ) Grades into bed below

3
1. Kaolin like bed (3) above .. [OOSR
12

This pit appears to be at a slightly higher elevation than the mine on
the eastern edge of the property. Below and south of the pit is a flat
plain that is said to be underlain by the same kaolin as mined on the
other side of the property.

Laboratory tests on samples of kaolin from an old development
pit on the western side of the Earl Sloane property leased by
Golding Sons Company, three miles west of Butler, Taylor
County.

A. Groove sample of 5% feet of soft greenish cream—colored

Ieaolin from top of bed.

B. Groove sample of 8 feet of kaolin like above exceptl stained

deep purple. From bed just below sample above.

)

Chemical Analysis: : A. B.
Moisture at 100° C ... e 90 48
Loss on ignition......... I e 1308 13.82
Soda (\LnO) 12 .06
Potash (KzO)._.. e 12 .06
Lime (CaQ).......... [ .00 .00
Magnesia (MgO). .00 .00
Alummd (ALO3).. 57.44 36.98
Ferric oxide {(Fe vOz) 1.75 1.49
Titanium dioxide (T\O;) 1.44 1.53
Sulphur trioxide (SO;).. R 00 .00
Phosphorus pentoudc (PzOs ...... trace trace
Silica (Si0y)... e e v, 4526 46.16
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Sand............ 5.43 22.18
Hydrated silica.... e 24 .20
Slaking Very rapid Very rapid
Settling Very rapid Very rapid

Screen Analysis:
Retained on a 60 mesh screen........ 0.4 per cent 1.5 per cent

Through 60 mesh, retained on 100

mesh.... 1.5 2.3

Through 100 mesh, retained on 200
mesh.... 3.7 3.7
Through a 200 mesh screen................ 94.4 92.5
100.0 100.0

The following tests were made on the clay that passed through the 200 mesh
screenin the screen analysis.
Color of Dry Clay Good white Light flesh
Linear Shrinkage:
Drying shrinkage (based on plastic

length) ..o et 3.5 per cent 4.7 per cent
Firing shrinkage at cone 9 (based on
dry length) oo 10.9 9.1
Total shrinkage at cone 9 (based on
plastic length)...... 13.9 13.1
Appearance of Fired Tiles Fair white color Cream color

Slightly checked Checked
Slightly warped Warped

Golding Sons Company is, at the present time, making plans to
install a modern and up-to-date washing plant. Such a plant will,
in addition to improving the quality of their clay, enable them to
use the sandy and the slightly stained kaolin that at present is not
mined or is discarded or sold as a sagger clay.

BUTLER CLAY COMPANY PROPERTY

The property of the Butler Clay Company (cjo Mrs. T. C. Butler,
856 Diversey Parkway, Chicago, Ill.) consists of 20214 acres situated
south of the Butler-Geneva Road, 214 miles west of Butler and 114
miles south of the Central of Georgia Railway.

The Butler Clay Company started operations on this property in
1896 and mined and shipped kaolin until 1905 when operations ceased.
In 1917 the property was leased by Golding Sons Company (see pages
66-68) who operated it until the lease expired in 1927, shipping
the crude kaolin to the north and east for use in the manufacture of
white ware.

The surface of the ground is gently sloping from a flat plateau on the
northern edge of the property to a valley to the south. The kaolin
pits were started on the outcrop and worked north. The pit worked
by Golding Sons Company, when visited in 1927, showed an average
of 8 feet of soft white kaolin, somewhat jointed and with a little pink
stain in the joints. The top surface of the kaolin was wavy and the
thickness was as much as 12 feet in places. It was overlain by about
5 feet of red sandy clay and 4 feet of loose brown sand.
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The laboratory tests on an 8 foot groove sample of the kaolin from
the mining face are given below:

Laboratory tests on an 8 foot groove sample of soft white kao-
lin from the face of the former Golding Sons Company mine
on the Butler Clay Company property, two and a half miles
west of Butler, Taylor County.

Chemical Analysis:

Moisture at 100° C.._... 32
Loss on ignition 13.50
Soda (Na,0)._....... trace
Potash (K.0) trace
Lime (Ca0) .00
Magnesia (MgO) . trace
Alumina (ALOs)..... 35.82
Ferric oxide (Fe:Oy).. 1.70
Titanium dioxide (T10)........ .82
Sulphur trioxide (SOs)........... 2.00
Phosphorus pentoxide (P20Os)...... trace
Silica (Si0y).. 46.08
100.24
Sand. . e 3.77
Hydrated Silica .20

Slaking Rapid to small flakes.
Settling  Rapid.
Screen Analysis:

Retained on a 60 mesh screen...............

: .. 0.4 per cent
Through 60 mesh, retained on 100 mesh............_........ 1.7

Through 100 mesh, retained on 200 mesh.................... 4.7
Through a 200 mesh screen 93.2
100.0

The following tests were made on the clay that passed through the 200 mesh
screen in the screen analysis:
Color of Dry Clay  Light cream.

Linear Shrinkage:

Drying shrinkage (based on plastic length) ..ccocoeeeeoeo 3.9 per cent
Firing shrinkage at cone 9 (based on dry length).......... 9.1
Total shrinkage at cone 9 (based on plastic length)...... 12.1

Appearance of Fired Tiles Fair white color. Warped. One slightly checked
the other not checked. Good structure.

The above tests indicate that this soft kaolin has possibilities as a
filler for paper and other products. It also has possibilities in the
manufacture of white ware, although it has a tendency to warp.

Tests made by the U. S. Bureau of Mines on samples from this
property are given by Stull and Bole! and Weigel?2.

Stull and Bole conclude that the clay washes well and would be
improved by washing; and that, if properly handled, it can be used
1 Stull, R. T., and Bole, G. A., Beneficiation and utilization of Georgia clays:

U. S. Bur. Mines Bull. 252, 1926. (Samples No. G-16 and G-17.)

2 Weigel, W. M., Georgia and Alabama clays as fillers: U. S. Bur. Mines Tech.
Paper 343, 1925. (Samples No. G-16 and G-17.)
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in the manufacture of white ware. Weigel, in testing for filler pur-
poses, classifies the unstained kaolin as among the first quality in re-
gard to retention; and concludes that it is better suited as a filler for
oil cloth and paint than for paper.

Prospecting by Golding Sons Company north of the face of the
former mine is said to show that the bed of kaolin decreases in thick-
ness in that direction and at the northern edge of the property is only
two feet in thickness. Recent prospecting by the owners on 15 acres
on both sides of the road on the eastern edge of the property is said
to have shown that the deposit there consists of 8 to 14 feet of excellent
white kaolin under 6 to 10 feet of overburden.

ROQUEMORE PROPERTY

A well at the house on the 20 acre property owned by D. E. Roque-
more (colored) (Butler), north of the Butler-Geneva Road one mile
west of Butler, is said to have passed through 20 feet of sandy over-
burden and 12 feet of soft white kaolin containing very little grit.
A few pieces of such kaolin, along with much that is very sandy, were
showing in what remained of the material from the well. The prop-
erty is on a flat sandy plain.

MRS. W. B. WILSON PROPERTY

The Mrs. W. B. Wilson (Butler) property is within the corporate
limits of Butler, a quarter of a mile north of the court house and
east of the Butler-Thomaston Highway, on the north side of the small
valley north of Butler.

A gully near the west side of the property shows 4 feet of soft mottled,
light-gray and pink kaolin, underlain by 10 feet of white, yellow and
brown sand, and overlain by 10 feet or more of coarse brown cross-

bedded sand: _

A quarter of a mile to the east, another gully shows 4 feet of soft,
somewhat “‘short,” mottled, pink and gray kaolin, underlain by white
and yellow sand and overlain by 10 to 15 feet of coarse red sand.

This kaolin is very similar to that sampled and tested from the
Mrs. R. A. Scandrett property (described below), across the valley to
the south.

MRS. R. A. SCANDRETT PROPERTY

The property of Mrs. R. A. Scandrett (Butler) is within the corpo-
rate limits of Butler, just north of the Central of Georgia Railway
an eighth of a mile east of the depot and north of the colored Metho-
dist church. It includes a part of the flat plateau on which the town
of Butler is built, and the steep slope of 40 to 50 feet to the small valley
north of the town.

A deep gully on the slope just in back of the church shows 22 feet
of soft gray and mottled gray and pink kaolin, jointed and breaking
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out in large blocks with a fairly smooth concoidal fracture. The upper
12 feet is a nearly uniform gray color with occasional pink streaks
and red spots and a little yellow surface stain in the joint planes. The
lower 10 feet is mottled pink and gray in horizontal streaks and large
irregular blotches, the pink color predominating, together with some
dark red spots. It is underlain by 3 feet of brown sand with 8 feet
more of mottled pink and gray kaolin below that. The overburden
consists of 8 to 10 feet of coarse brown cross-bedded sand, with a few
thin white streaks of transported kaolin pebbles.

About 150 yards to the north another gully, the mouth of which is
at the city pumping station, shows 10 feet of soft kaolin, nearly white
at the top with a few pink stains, but at the bottom irregularly banded
pink, purple, and gray in horizontal layers. It is underlain by about
10 feet of brown, white, and red sand interbedded with very thin layers
of kaolin. The overburden consists of 15 feet of cross-bedded brown
and yellow sand.

Near the northern edge of the property several gullies show about
10 feet of gray and mottled pink and gray kaolin similar to that in the
other gullies. It is overlain by 10 to 20 feet of white and brown sand.

Laboratory tests are given below on a groove sample of the entire
thickness of the kaolin in the first two gullies described above.

Laboratory tests on a groove sample of soft gray and mottled
pink and dray kaolin from 22 feet in one gully and 10 feet in
another on the Mrs. R. A. Scandrett property, Butler, Taylor
County.

Chemical Analysis:

Moisture at TO0% C oo mmnenn
Loss on ignition............
Soda (INAsO) .. eeeeeeeeeee et e eaeee et em s en e
Potash (K.0)
Lime (Ca0). .
P T U €1 V=1 © ) T
Alumina (AlOs)..oocooeee.

Ferric oxide (Fe,O;)....
Titanivm dioxide (TiO,)....
Sulphur trioxide (SOs)....ccomeoeeieececee
Phosphorus pentoxide (PyOs)........_...
Silica (Si0y) ..o

Color of Dry Clay Yight flesh.

Plasticity Good (fatty).

Plastic Strength  Good.

Green HModulus of Rupture 50.3 pounds per square inch.

Linear Shrinkage: )
Drying shrinkage (based on plastic length). ..o 5.§ per cent
Firing shrinkage at cone 9 (based on dry length).......... 10.3
Total shrinkage at cone 9 (based on plastic length)...... 15.5
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Absorption at Cone 9 16.0 per cent.

Appearance of Fired Bars Light cream color. Slightly warped. Not checked,
but one bar has two or three bad cracks, probably from poor drying.

Pyrometric Cone Equivalent Cone 34-35.

The above tests indicate that this kaolin is not suitable for filler
purposes requiring a white color. It has possibilities in the manu-
facture of ivory earthenware, but not in ordinary white ware. It also
has possibilities in. the manufacture of refractories, although the green
strength is low and the total shrinkage a little high.

The flat field back of the top of the bluff contains 10 to 15 acres
that are probably underlain by this kaolin with 10 to 20 feet of over-
burden. It is possible that some of the sand in the overburden could
be sold for building sand. There is plenty of room in the valley below
to dispose of the overburden and the pits would have natural drainage.
The property adjoins the Central of Georgia Railway.

R. S. WEST PROPERTY

The R. S. West (Butler) property consists of about 200 acres situ-
ated 124 miles south of Butler on the Theus Mill Road.

An outcrop in an old abandoned road shows about 15 feet of soft,
very much mottled and red stained kaolin. A few layers are nearly
free from grit, but most of it, especially near the top, is very sandy.
The overburden consists of 5.to 10 feet of brown sand separated from
the kaolin by a decided unconformity, the kaolin rising with the hill.

The kaolin showing in this outcrop is of little value, but the rest of
the property at this level should be prospected to see if the kaolin
grades into some of better quality.

E. A. CHILDRES PROPERTY

An outcrop on the E. A. Childres (Butler) property at Vineyard
Hill, 224 miles south of Butler on the Butler-Ellaville Highway, shows
about 5 feet of very “short” sandy white kaolin grading downward
into 5 feet of white argillaceous sand. It is overlain, with a distinct
unconformity, by 10 feet of brown cross-bedded sand. The kaolin
showing is of no value, but might grade into better quality under cover.

D. M. HARRIS PROPERTY

The D. M. Harris (Butler, R. F. D.) property is a quarter of a mile
west of the Butler-Ellaville Highway, 4 miles south of Butler and 5
miles north of Ruperts Station on the Atlanta, Birmingham & Coast
Railroad, in Land Lot 232, 12th Land District of Taylor County.

An old pit beside the road on the south slope of ahill where a few
tons of kaolin were once mined shows about 15 feet of soft to semi-
hard stained kaolin. The upper 5 to 6 feet is mottled white and light-
purple or lavender with the purple-stained color predominating. In
it are occasional soft dark purple-colored nodules. The 5 feet of kaolin
below this is colored a dark-purple to red, with occasional hard red
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nodules, almost an iron ore. The lower 4 to 5 feet is a white to light-
gray color with almost no stains, very solid, and breaking with a de-
cided concoidal fracture. It contains a little fine grit. The laboratory
tests are given below of a groove sample of the upper 5 feet and the
lower 5 feet, together with a few lumps from the middle badly-stained
layer. White kaolinitic and micaceous sand is showing in a gully a
little below the kaolin outcrop. The overburden back into the hill
above the outcrop would average 15 to 20 feet in thickness. A spring
emerges on top of the kaolin.

Laboratory tests on a sample of white to purple stained soft
to semi-hard kaolin from the D. M. Harris property, four miles
south of Butler, Taylor County.

Chemical Analysts:
Moisture at 100° C ... .42
Loss on ignition........ 13.20
Soda (Na.O)........ .60
Potash (K.0) trace
Lime (Ca0).. .00
Magnesia (MgO)...... trace
Alumina (ALO;)..... 37.14
Ferric oxide (Fe,0s).. 1.49
Titanium dioxide (TiO,).... 1.63
Sulphur trioxide (SO;).. .28
Phosphorus pentoxide (P:05).... trace
Silica (Si0y).. 45.43

100.19

Sand.... 15.10
Hydrated silica.... 10

Plasticity Good (fatty).

Plastic Strength Good.

Green Modulus of Rupture 38.1 pounds per square inch.

Linear Shrinkage: .
Drying shrinkage (based on plastic length)........cc.cco.... 6.0 per cent
Firing shrinkage at cone 9 (based on dry length).......... 8.8
Total shrinkage at cone 9 (based on plastic length)...... 14.0

Absorption at Cone 9 23.7 per cent.
Appearance of Fired Bars Color, white with a slight pinkish tinge. Warped,
checked, and badly cracked.

Pyrometric Cone Equivalent Cone 33-34.

The above tests indicate that, although the green strength is low,
this kaolin has possibilities for the manufacture of refractories.

The property should be prospected to determine the extent of this
deposit. However, it is probably too far from the railroad to be of
value in the immediate future.

LADD’S JOINER PLACE

The J. E. Joiner Place, owned by F. E. Ladd (Fort Payne, Ala.),
lies on both sides of the Butler-Thomaston Highway at Beaver Creek
Hill, 2 miles north of Butler.
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An outcrop on the west side of the road above the creek shows™5
to 6 feet of kaolin; the top part ‘“short’” and sandy but grading atithe
bottom into soft white kaolin without much grit. It is much jointed
and stained on the surface and in the joints. The property should be
prospected to determine if the good kaolin thickens into a commercial
deposit.

R. C. MCCRARY PROPERTY

The R. C. McCrary (Butler) property is situated north of the Joiner
Place described above at the top of Beaver Creek Hill, 2 miles north
of Butler on the Butler-Thomaston Highway.

An outcrop in the bank beside the road on the east side shows the
following section:

Section beside road on Beaver Creel Hill

Feet
5. Brown sand 2
4. White kaolinitic sand or very sandy kaolin_..____...._.._.. 5t0 6
3. Fairly coarse brown sand 4
2. Lens of soft gray to white kaolin containing little or no
grit; much fractured and stained brown and pink in the
fractures Oto3
1. Brown sand 24
13 to 17

About 100 yards to the east a hillside wash exposes 3 to 4 feet of
much weathered kaolin like bed (2) above.

The property should be prospected to see if the kaolin thickens to a
commercial deposit.

‘ OLD ROCKMORE PLACE
The Old Rockmore Place, owned by the Taylor County Bank (Butler),

consists of 200 acres situated 2 miles west of the Butler-Thomaston
Highway, 2 miles north of Butler.

A shallow gully on the hillside shows 34 feet of soft cream-colored
kaolin somewhat mottled with irregular red-stained blotches, under-
lain by white and brown argillaceous sand and very sandy kaolin.
The overburden at the outcrop is about 8 feet in thickness, but would
rapidly thicken with the hill to about 15 feet.

This mottled kaolin would only be suited for the manufacture of
refrf,ctories, but might grade elsewhere on the property into unstained
kaolin.

STOKES, GOLDSTONE, AND DAVIS PROPERTIES

The Mrs. J. G. Stokes (Butler) and the G. L. Goldstone (Butler)
properties on the Butlér-Thomaston Highway, 4 and 534 miles respec-
tively north of Butler, both have outcrops of very sandy kaolin of
doubtful value.
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The A. F. Davis (Butler) property in Land Lot 72 of the 14th Land
District, 2 miles east of the Butler-Thomaston Highway and 434 miles
north of Butler, contains an outcrop showing about 10 feet of soft
very much mottled cream and dark-red colored kaolin, suitable only
for refractory purposes and lying too far from railroad transportation
to be of immediate value.

J. R. WILSON PROPERTY

The J. R. Wilson (Butler) property, known as the Little Mill Place,
consists of 716 acres of land situated 215 miles northeast of Butler
on the Ficklin Mill Road.

A gully on the property shows the following section:

Section on the J. R. Wilson Property

Feet
7. Brownsand.........oooii 2to5
6. Soft cream-colored kaolin contalnmg considerable grit...... 2
5. Soft purple-colored kaolin with purplish-black stains and
some red iron nodules 2+
4. Very sandy pink and mottled pink and cream-colored
kaolin, grading downward into hard argillaceous sand........ 6to8
3. White and brown sand, partly covered.... oo 8to 10
2. Soft white kaolin contamlng considerable coarse grit.. 1
1. Very red soft kaolin... 24
23 to 30

The property should be prospected to see if these beds grade into
kaolin of commercial importance.

M. A. LIFSEY PROPERTY

The property of M. A. Lifsey (Reynolds) is on the east side of the
Anthony Mill Road, 4 miles northeast of Butler and 124 miles north
of the Central of Georgia Railway. The property contains 330 acres
and includes parts of Land Lots 131, 182, and 138 in the 14th Land Dis-
trict of Taylor County. The northern edge of the property includes
portions of a flat-topped plateau, from which the land slopes south-
ward towards the creek on which the mill is situated.

An outcrop about 15 or 20 feet down the slope shows 8 feet of soft
to semi-hard cream-colored kaolin, the upper part very smooth and
free from grit but with considerable purplish stains. The lower part
is less stained but contains more fine grit and mica and is a trifle “short.”
A few tons of kaolin were mined from here some 20 or more years ago.
The overburden at the outcrop is about 5 feet, but on the level ground
to the north it would be 15 to 20 feet in thickness. The owner dug
a prospect pit on the slope above the outcrop, passing through 6 feet
of coarse red sand, 3 feet of red-stained kaolin, and going 3 feet into
cream-colored soft to semi-hard kaolin containing a little fine grit and
showing a little brown stain in the joint planes. Thelaboratory tests
on a groove sample of this kaolin are given below.
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Prospecting a number of years ago is said to have shown the greater
part of the property to be underlain by kaolin 5 to 25 feet in thickness,
with overburden averaging 9 feet in thickness. The thickness of the
kaolin at the outcrop is said to have been more than 10 feet. - The best
deposits are said to have been found west. of the outcrop.

Laboratory tests on a 8 foot groove sample of soft to semi-
hard cream-colored kaolin from a prospect pit on the M. A.
Lifsey Property, four miles northeast of Butler, Taylor County.

Chemical Analysis:
Moisture at 100° C .30
Loss on ignition 12.82
Soda (Na;0) .08
Potash (Ko0) cceie e i e e e . . .06
Lime (CaQ) .00
Magnesia (MgO) frace
Alumina (AlgOa) 34.84
Ferric oxide (FesOs) oooveoncen caceceem e cmeceee 1.33
Titanium dioxide (TiO:) - 1.17
Sulphur trioxide (SO3) : .00
Phosphorus pentoxide (P:Os) : frace
Silica (SiOy) 49.62
100.22
Sand.... 15.12
Hydrated silica .19
Slaking Rapid.
Seftling Rapid.
Sereen Analysis: - -
Retained on a 60 mesh scree 0.4 per cent
Through 60 mesh, retained on 100 mesh.......oocceeeeee .. 18
Through 100 mesh, retained on. 200 mesh.... ...ccoceeene . 70
Through a 200 mesh screen 90.8
100.0

The following tests were made on the clay that passed through the 200 mesh screen
in the screen analysis.

Color of Dry Clay Cream.

Linear Shrinkage:
Drying shrinkage (based on plastic length). ..oeeeeeeo.. 3.9 per cent
Firing shrinkage at cone 9 (based on dry length)......... 0.6
Total shrinkage at cone 9 (based on plastic length)...... 14.0

Appearance of Fired Tiles Lightivory color. One warped but not checked; the
other badly warped and slightly checked.

The above tests indicate that this kaolin would not be suitable for
filler purposes requiring a white color. It has possibilities for the manu-
facture of ivory earthenware, although it has a tendency to warp.

The deposits are situated well up on the hillside which would insure
natural drainage in the pits and ample room to dispose of the overburden.
Water for washing purposes could be obtained from the creek half to
three-quarters of a mile to the south. The Centra] of Georgia Railway
igdl% miles to the south across the creek valley and on top of the next
ridge. -
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BEECHWOOD FARM

Beechwood Farm, owned by the Georgia Properties Company,
E. W. Hurt, Pres. (Reynolds), is a 7,000 acre plantation on the west
side of Flint River, 134 miles east of Reynolds on the Central of Georgia
Railway at Beechwood Station and on the River Road to Montezuma.

An outcrop on the road to the old saw-mill near the peach packing
plant on the bluff above the river flood-plain, shows about 10 feet of
semi-hard very sandy and some-what “short™ kaolin, light gray in
color with frequent light pink stains. The top part is much fractured
and jointed, and is badly stained inward from the joints and fractures.
The laboratory tests on a groove sample of the lower 8 feet of the out-
crop are given below. The overburden consists of 10 to 15 feet of brown
sand and river terrace gravel.

About a quarter of a mile to the north the bank of an old road shows
a foot or two of much weathered kaolin overlain by terrace gravels.
Probably a part of the kaolin was removed by the river at the time the
gravels were deposited.

Laboratory tests on an 8 foot groove sample of semi-hard
very sandy light-gray and pink-stained kaolin from Beechwood
Farm, Flint River, oneand a half miles east of Reynolds, Taylor
County.

Chemical Analysis:
Moisture at 100° C .o 62
Loss on ignition et 12.16
Soda (Na)O).......... . .16
Potash (KoO) oo meeeemeee 18
Liame (CaO) ..ot 00
Magnesia (MgO) . .. .00
Alumina (AlaOs)...e et 34.31
Ferric oxide (FesO3).ooeoorieieeeeeene 1.18
Titanium dioxide (Ti02) ... eeeemen e eeeeeeeseeinen 1.17
Sulphur trioxide (SOg) oo oo .. .00
Phosphorus pentoxide (P:Os)..... trace
Silica (Si0z) coioee. . receemseeet oo s 49.96
99.74
Sand.... 13.26
Hydrated silica . .. .26

Slaking Fairly rapid to large flakes and grains.
Settling Rapid.
Screen Analysis:
Retained on a 60 mesh screen.. ... 3.8 per cent

Through 60 mesh, retained on 100 mesh................... 7.7
Through 100 mesh, retained on 200 mesh_..... ... 7.7
Through a 200 mesh screen.......ccooovoiecoeeeee e 80.8

100.0

The following tests were made on the clay that passed through the 200 mesh screer
in the screen analysis.

Color of Dry Clay Cream to flesh.
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Linear Shrinkage:
Drying shrinkage (based on plastic length).....oreeoe.o.. 4.7 per cent
Firing shrinkage at cone 9 (based on dry length)......... .
Total shrinkage at cone 9 (based on plastic length)...... 13.1

Appearance of Fired Tiles: Cream color. Not checked. One warped, the other
badly warped.

The above tests indicate that this kaolin is not suitable for filler
purposes in which a white color is required. It has possibilities in the
manufacture of ivory earthenware, although the clay has a tendency
to warp on firing.

The flat terrace back of the outcrop should be prospected to de-
termine the extent of the deposit. The Central of Georgia Railway
crosses the property not far from the outerop.

SCHLEY COUNTY

The northern part of Schley County is underlain by strata of the
Ripley formation of Upper Cretaceous age in which are found occa-
sional lenses of kaolin, only one of which was visited. '

Several kaolin and bauxitic clay deposits occurring in the Midway
formation of Eocene age are described on pages 439-443.

OSCAR SMITH PROPERTY

The Oscar Smith (Ellaville) property is in Schley County just south
of the Taylor County line, 2 miles west of the Butler-Ellaville High-
way and 6 miles south of Rupert Station on the Atlanta, Birmingham
& Coast Railroad.

Ditches beside the road show a 10 foot outcrop of soft white kaolin
with little or no grit. It is very much jointed with some pink and
brown stains in the kaolin itself. Laboratory tests are given below
on a groove sample of the lower 6 feet of the outcrop with a few pieces
from the upper 4 feet where not too badly stained. At the outcrop
thetkaolin is overlain by about 6 feet of brown sand, but back into
the hill this would increase to 15 to 20 feet. Another gully at about
this level a few hundred yards to the north shows only white sand.

Laboratory tests on a 6 foot groove sample of soft white kaolin
from the Oscar Smith property, northern edde of Schley County,
six miles south of Rupert Station.

Chemucal Analysis:
Moisture at 100° C .32
Loss on ignition 13.92
Soda (Na,0) .10
Potash (K.0) 14
Lime (Ca0) .00
Magnesia (MgO) .00
Alumina (ALOs) 38.00
Ferric oxide (Fe:0s).. 1.72
Titanium dioxide (Ti0;) 1.08
Sulphur trioxide (SQs) .00
Phosphorus pentoxide (P:0s) .06
Silica (810) 4494
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Sand... 13.00
Hydrated Silica.. .22

Slaking Rapid.

Settling Rapid.

Screen Analysis:

Retained on a 60 mesh screen.........c oo ool 0.4 per cent
Through 60 mesh, retained on 100 mesh...... 0.9
Through 100 mesh retained on 200 mesh e L7
Through a 200 mesh screen.. - e 97.0

100.0

The following tests were made on the clay that passed through the 200 mesh screen
in the screen analysis.

Color of Dry Clay Light cream to flesh.
Linear Shrinkage:

Drying shrinkage (based on plastic length)................ 5.7 per cent
Firing shrinkage at cone 9 (based on dry length)......... 7.3
Total shrinkage at cone 9 (based on plastic len vth) ______ 12.5

Appearance of Fired Tiles Cream color. Warped and slightly checked.

The above tests indicate that this soft kaolin would not be suitable
for a filler for products requiring a good white color. It has possibilities
in the manufacture of white ware and ivory earthenware, although
its fired color is not as good and it is warped more than the average soft
kaolin.

The deposit is rather far from the railroad to be of value in the im-
mediate future.

CRAWFORD COUNTY

Crawford County is situated east of Taylor County between Flint
River and Echeconnee Creek. The Central of Georgia Railway from
Macon to Birmingham cuts the extreme southwestern corner of the
county, while the Fort Valley Branch of the Southern Railway System
extends north and south across the middle of the county. Roberta,
situated on the latter railroad near the center of the county, is the only
important town. Knoxville, the county seat, is one mile east of Roberta.

The southern part of the county is underlain by strata of Upper
Cretaceous age, overlapped at places by the Barnwell formation of
Eocene age. The following section by Cooke and Shearer! is probably
typical of the formation along the northern edge of the Coastal Plain

in this county.
Section in a gully on the south side of Rich Hill

Eocene:
Barnwell formation (upper part): Feet

8. Dark-red argxllaceous sand, with thin beds of plastic clay
near the base...

1 Cooke, C. W., and Shearer, H. K., Deposits of Claiborne and Jackson age in
Georgia: U. S. Geol. Survey Prof. Paper 120, p. 77, 1918.
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Twiggs clay member: Feet
7. Fullers earth horizon. The clay is light greenish-yellow in
color, very slightly calcareous at the top but becoming more
so toward the base .
Ocala limestone (Tivola tongue):
6. Hard massive argillaceous limestone....
5. Soft massive argillaceous limestone with few if any fossils........ 7
4. Bryozoan limestone of varying hardness 10
3. Sandy marl (gradational phase) 3
Barnwell formation (basal part):

2. Unconsolidated light-yellow sand 25
Unconformity.
Upper Cretaceous.!
Middendorf formation:
1. Kaolinitic sand with lenses of massive kaolin 100
1954

In the southern part of the county the Twiggs clay member of the
Barnwell formation and the Ocala limestone are often absent.

The deposits of kaolin in the county, especially along the northern
edge of the Coastal Plain sediments, are usually in the form of small
isolated lenses which thicken and thin in surprisingly short distances.

R. 5. BRASWELL, SR. PROPERTY

R. S. Braswell, Sr. (Fort Valley) property is in the southwest corner
of Crawford County at Nakomis Station on the Central of Georgia
Railway, just across Flint River from Beechwood Farm (see pages
77-78.) ’ ’

An outcrop beside the right of way of the railroad shows two feet
of soft light-gray (when damp) kaolin containing a little fine grit,
under a foot or two of pink-stained kaolin and about 15 feet of brown
and yellow sand. The laboratory tests on a sample of the unstained
kaolin are given below. The overburden increases to the south to
about 30 feet. The Central of Georgia Railway, in co-operation with
the U. S. Bureau of Mines, dug an 8 foot test pit at this point. = Labora-
tory tests made by the U. S. Bureau of Mines on a groove sample
(No. G-24) of the kaolin from this pit are given by Stull and Bole?
and Weigel®. The owner is said to have continued this prospect pit
to a depth of 40 feet, of which 30 feet was in unstained kaolin similar
to the top six feet, and the bottom 10 feet was in very red-colored
soft kaolin, the bottom of which was not reached. Three or four acres
were prospected by boring and similar kaolin struck in every hole.

1 Correlated as Lower Cretaceous with no formation name by Cooke and Shearer.
This correlation after Cooke, C. W., Correlation of the basal Cretaceous
beds of the Southeastern States: U. S. Geol. Survey Prof. Paper 140, pp.
137-139, 1926. :

2 Stull, R. T. and Bole, G. A., Beneficiation and utilization of Georgia clays:
U. S. Bur. Mines Bull. 252, 1926.

3 Weigel, W. M., Georgia and Alabama clays as fillers: U. S. Bur. Mines
Tech. Paper 343, 1925,
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Laboratory tests on a sample of soft light-gray kaolin from a
‘2 foot outcrop on the R. S. Braswell, Sr. property, Nakomis
Station, Crawford County.

Chemucal Analysis:
Moisture at 100 C oo .98
Loss on ignition._.......... 14.28
Soda (NayO).oeoceeeecee .05
Potash (K:0)..... .04
Lime (CaO).. oo - .00
Magnesia (MgO).. ..o trace
Alumina (AlOs) ..o 38.01
Ferric oxide (FesOs).mmmoeeen. 93
Titantum dioxide (Ti0s) oo 1.08
Sulphur trioxide (SO3).. trace
Phosphorus pentoxide (P2O3)..ooooomio trace
Stlica (S10) - oo e 4490
100.27
Sand. oo e 4.48
Hydratedsilica ......oooooeencccennn. - .29

Slaking Very rapid.

Settling Very rapid.

Sereen Analysts:
Retained on a 60 mesh screen. ... ooooiooiiioceie, .8 per cent
Through 60 mesh, retained on 100 mesh...
Through 100 mesh, retained on 200 mesh.
Through a 200 mesh SCrEeD ... reieeeeeirrcreere e

The following tests were made on the clay that passed through the 200 mesh screen
in the screen analysis.
Color of Dry Clay Cream to flesh.
Lenear Shrinkage:
Drying shrinkage (based on plastic length).........
Firing shrinkage at cone 9 (based on dry length).......... .
Total shrinkage at cone 9 (based on plastic strength)....  13.1
Adppearance of Fired Tiles Cream color. Warped and badly checked and
cracked.

ceveeeeee 4.9 per cent
8.7

The above tests indicate that this kaolin would not be suitable for
filler purposes requiring a white color. Some of it could probably be
used in the manufacture of cream and ivory earthenware, although it
shows more than average checking and warping. Stull and Bole!
state that the clay blunged rapidly and a very sticky sediment settled
in the blunger; but that it was very hard to filter-press because of
its very finely divided nature. Weigel® concludes that the clay is
probably of little value for filler purposes. Probably the best use for
the kaolin would be for the manufacture of refractories.

The property probably contains a large deposit of this kaolin under
moderate overburden but so situated that most of it lies below the
1 Stull, R. T. and Bole, G. A., Op. cit., p. 39.
® Weigel, W. M, Op. cit., p. 34.
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level of natural drainage. The Central of Georgia Railway runs
through the property.

ROBERT TAYLOR PROPERTY

The Robert Taylor (Fort Valley) property consists of 400 acres sit-
uated 5 miles north of Fort Valley on the road from Taylor Church to
Roberta.

A road outcrop shows 8 to 10 feet of semi-hard white to cream-
colored kaolin containing a little grit and frequent large pink, red, and
yellow-stained blotches. The kaolin is probably suitable only for the
manufacture of refractories. The overburden over a large area would
probably not be over 5 feet.

J. W. PEARSON PROPERTY

The J. W. Pearson (Lee Pope, Ga.) property, known as the Old Lee
Place, consists of 200 acres on the east side of the Fort Valley Branch
of the Southern Railway System, a quarter of a mile north of Zenith.
The railroad and the house near it are situated on the red Barnwell
sands of the flat-topped Fort Valley plateau. Back of the house the
land slopes rapidly to the east towards Beaver Creek which is about 2
miles away.

South of the house a very deep gully caused by a big spring exposes,
at the bottom, 12 to 15 feet of soft to semi-hard white kaolin. Most
of this is comparatively free from stain, although the bottom 2 or 3
feet is mottled yellow and brown, and an irregular layer in the middle,
about 8 feet thick, has some pink and purplish stains. The upper part
contains a little more mica and fine grit than the lower, but none of it
is very sandy. It breaks along joint planes into large blocks and the
fracture is comparatively smooth. Laboratory tests are given below
on a sample of the kaolin taken at intervals all the way down the face.

The kaolin is immediately overlain by about 10 feet of brown sand
and yellow sandy clay. Over that is red argillaceous sand to the top
of the hill. On the north side of the outcrop the land rises rapidly to-
wards the house and the overburden would soon reach 40 to 50 feet.
On the south side, the slope is more gradual and the overburden over
a considerable area might not be too much to remove.

Laboratory tests on a sample of 12 to 15 feet of soft to semi-
hard kaolin from a gully outerop on the J. W. Pearson prop-
erty, a quarter of a mile north of Zenith, Crawford County.

Chemical Analysis:

Moisture at 100°C .68
Loss on ignition...... 13.24
Soda (Nay0) trace
Potash (K:0) trace
Lime (Ca0) .00
Magnesia (MgO) trace
Alumina (AlGs) 39.11
Ferric oxide (FeO3) .86

Titanium dioxide (Ti0;) 1.35
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Sulphur trioxide (SOs).. .. .00
Phosphorus pentoxide (PaOs)....c..ormoiuiireeeceeercetecme e trace
Silica (S102).. e eee e eeecereenes ereemrenemnaneaneneteesenen 45.00
100.24
Sand.._... e mee e eenes e e e o emeaee e neen 2.92
Hydrated silica ..o .19

Slaking Very rapid.
Settling Very rapid.
Screen Analysis:
Retained on a2 60 mesh screen........oooooiiie 1.0 per cent

Through 60 mesh, retained on 100 mesh...._..._..__._. 1.8
Through 100 mesh, retained on 200 mesh.. ... 4.0
Through a 200 mesh screen. ... ..o 93.2

100.0

The following tests were made on the clay that passed through the 200 mesh
screen in the screen analysis.

Color of Dry Clay Cream to flesh.

Linear Shrinkage:
Drying shrinkage (based on plastic length) ... 3.2 per cent
Firing shrinkage at cone 9 (based on dry length)....._._.. 8.4
Total shrinkage at cone 9 (based on plastic strength).. 11.3

Appearance of Fired Tiles Fair white color. Checked and badly warped.

The above tests indicate that this kaolin would not be suitable as a
filler for purposes requiring a white color. However, it is possible that
a careful selection of the unstained portions of the kaolin bed would
result in a better color of the dry clay. The kaolin has possibilities
in the manufacture of white ware, although it has a tendency to warp
and check more than the average soft kaolin.

The property is probably underlain by a considerable deposit of this
kaolin, although the overburden might be rather heavy. A pit started
on the outcrop would have natural drainage. Sufficient water for
washing purposes could be obtained from Beaver Creek 2 miles to the
east. The property should be prospected to determine the extent of
the kaolin and the thickness of the overburden.

PHIL OGLETREE PROPERTY

The Phil Ogletree (Cornelia) property consists of 543 acres on the
Fort Valley—Roberta Highway, one mile north of Zenith.

A gully east of the highway and between it and the Fort Valley
Branch of the Southern Railway System shows the following section:

Section in gully on the Phil Ogletree Property

Feet
9. Red sand and sandy clay. ..o 10 to 25
8. Tron StOMe . omoeeeeeee e e A
7. Sandy grayish-white kaolin.... 6to8
6. Red and brown sand 6
5. Cross-bedded fine to medium white kaolinitic sand con-

taining considerable mica; partly covered. oo 18
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4. Soft to semi-hard kaolin, white and mottled yellow and
brown; quite sandy but not as much as bed (7) above........ 4t06
3. Covered, but probably yellow and brown sand._........_...... 6 to 10
2. Soft mottled white ancf’ yellow kaolin, somewhat gritty
at places 5t06
1. ite micaceous and kaolinitic sand 3+
5814 to 823

Three railroad cuts show that the clay is in the form of small, ir-
regular, and overlapping lenses, and varies from white and fairly pure
to black clay full of carbonaceous matter. Most of the lenses are
sandy and grade into kaolinitic sand. Figure 2. is a sketch of one of
these cuts.

. ® -
~

PR

Sl T O
- Mottled red and white 7 7=

"
~ .

=

fe—— 30ft—>]

*-argiliaceous sand "~ - 7
e NS ard red sandy .
[
F Black clay —~~x—> Covered dy white Kaolin

Fig. 2. Section of railroad cut on the Phil Ogletree property, one mile
north of Zenith, Crawford County.

Veatch! describes a gully outcrop on the property that showed two
kaolin beds; a lower 14 foot bed of stained kaolin, and, separated from
it by 10 feet of sand, an upper 20 foot bed of soft kaolin, sandy at the
bottom but with the upper 8 feet fairly free from sand. He gives
laboratory tests on a sample of this upper 8 feet. This is probably a
different gully than the one visited by the writer and described above.

The property should be prospected to determine if any of these beds
thicken into a deposit of kaolin of commercial value.

EVANS MILL PROPERTY

The Old Evans Mill Place owned by Herbert Vining (Fort Valley)
and N. V. West (Macon), 4 miles north of Zenith on the old Fort Val-
ley to Knoxville road and 824 miles east of the Fort Valley Branch of
the Southern Railway System, contains 850 acres of rolling land.

A gully outcrop in a hollow west of the house shows 5 feet of some-
what sandy white semi-hard kaolin with frequent brown, yellow, and
red iron stains and red iron nodules. The kaolin has a rough hackly
fracture and is much jointed. It is much weathered on the outcrop.
Over it is 8 feet of yellow sand and sandy clay.

1Veatch, J. O., Second report on the clay deposits of Georgia: Georgia Geol.
Survey Bull. 18, pp. 220-221, 1909.
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A prospect pit dug by the owner near the house at the road struck
kaolin at 3 feet, some 8 feet or more higher than the top of the clay in
the gully outcrop, and went through 12 to 14 feet of semi-hard sandy
kaolin and then 4 feet of white sand. The top of the kaolin in this pit
was very much stained and all of the way down it showed more or less
red and yellow streaks and spots.

The property should be prospected to see if there are not places
where the kaolin is less stained and free from sand.

ATLANTA SAND & SUPPLY COMPANY

Counsiderable kaolin in the form of small irregular lenses can be seen
in the sand pits of the Atlanta Sand & Supply Company (601 Amer.
Savings Bank Bldg., 140 Peachtree St., Atlanta, Ga., M. A. Jamison,
Sec.) on the Fort Valley Branch of the Southern Railway System,
half a mile southeast of Gaillard Station, 6 miles south of Roberta.

The following section was made at the southwest corner of the Rollo
No. 1 sand pit, a large pit covering 5 or 6 acres and not in operation
when visited.

Section at southwest corner of Rollo No. I sand pit, Atlanta
Send & Supply Company, Gaillard, Crawford County.

Feet
Focene:
Barnwell formation:
4. Red argitlaceous sand 3+
Unconformity:
Upper Cretaceous:
Ripley formation:
usseta sand member:
3. Red, brown, and white sands, often in thin alternating 20
Z\’hddendorf f01 mation:
Semi-hard, tough white to gray and drab kaolin, often
stained pmk and buff, all more or less sandy, grading
from fine grit at the top to coarse quartz grains at the
bottom... . 154+
1. Coarse white quartz sand below floor of pit, thickness
unknown.. 6+
444

The laboratory tests on a groove sample of the kaolin of bed (2) are
given below.

Slumping of the overlying sand along the face of the pit makes it
difficult to determine the extent of the kaolin lenses. Apparently they
are very irregular in thickness and grade laterally into kaolinitic sand.
At one place on the north side of the pit an auger boring is said to have
disclosed 21 feet of kaolin. At another place the kaolin was only 6
feet thick and was underlain by cross-bedded white and brown sand
with occasional thin lenses of stained kaolin.
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Laboratory tests on a 15 foot groove sample of semi-hard,
tough white to gray, drab, and stained kaolin from the souwth-~
west corner of Rollo No. 1 sand pit, Atlanta Send & Supply
Company, Gaillard, Crawford County.t

Chemical Analysis:
Moisture at 100°C 12
Loss on ignition 10.06
Soda (Na;0) 22
Potash (K:0) .57
Lime (Ca0O) .00
Magnesia (MgO) .00
Alumma (Alea)._ 3395
Ferric oxide (Fe;03) 1.27
Titanium dioxide (TiO,) 1.08
Sulphur trioxide (SOj) .00
Phosphorus pentoxide (P,05) trace
Silica (S10:) 52.72
99.99
Sand 15.73
Hydrated silica 42
Original Properties:

Dry color: White to drab.
Visible impurities: Sand and discoloration.
Plastic and Dry Properties:
Wet color: Cream.
General plasticity: Good.
Temperature and time of drying: Room temp. 24 hrs.
60°C 6 Ers.
110°C 12 hrs.
Measured linear shrinkage (based on plastic length): 6.10 per cent.
Green modulus of rupture: 20.90 pounds per square inch.
Drying behavior: Tendency to crack, no warping.
Fired Properties:
Cone and rate of firing (in surface combustion furnace): Cone 9in 11 hours.
Color: Fair white.
Linear fired shrinkaged (based on dry length): 5.00 per cent.
Linear total shrinkage (based on plastic length): 10.80 per cent.
Absorption: 19.01 per cent.
Fired modulus of rupture: 798 pounds per square inch.

Pyrometric Cone Equivalent: Cone 32 plus or minus one cone.

The above tests indicate that, while this kaolin would not be suit-
able for filler products requiring a white color or for the manufacture
of whiteware, it has possibilities in the manufacture of refractories.
The worst feature for this use would be its low dry strength or green
modulus of rupture.

The property should be thoroughly prospected to determine the ex-
tent and thickness of the kaolin. The mining costs would be con-
siderably lowered by the sale of the overlying and underlying sand
which is of commercial value.

1Sample and chemical analysis by the Georgia Geological Survey; ceramic
Xeslts by éP. Breen, Ceramic Department, Georgia School of Technology,
tlanta, Ga. :



CRAWFORD COUNTY 87

F. L. BECHAM PROPERTY

The F. L. Becham (Roberta) property, known as the Old Brice Mill
Place, consists of 300 acres lying east of the Fort Valley-Roberta High-
way, a quarter of a mile north of Carrs Mill on Beaver Creek, and half
a mile east of the Fort Valley Branch of the Southern Railway System.
The land is gently rolling with low sandy knolls showing numerous
outcrops of very much weathered and stained white sandy and mot-
tled kaolin. The owner states that at one place he bored through 3 to
4 feet of sandy kaolin into a bed of soft white kaolin free from grit
which he penetrated for 5 feet and was still in it when stopped. The
property should be prospected to determine the thickness and extent
of this bed.

MRS. A. J. HORTMAN PROPERTY

The Mrs. A. J. Hortman (Knoxville) property is at Hortman’s Mill
on Hortman’s Mill Creek, one mile southeast of Roberta on the Xnox-
ville—Fort Valley road. An outcrop in the old road shows 2 feet of
semi-hard to hard much stained and weathered kaolin under 2 to 15
feet of coarse yellow and partly indurated sand. The property should
be prospected to determine the character of the kaolin where it
has been protected from weathering, and its thickness and extent.

B, F. MATHIS PROPERTY

The B. F. Mathis (Knoxville) property consists of 300 acres on the
Knoxville—Byron Road at Mathis Hill, 1?4 miles south of east of
Knoxville and 224 miles south of east of Roberta.

A deep gully near the old road on the south slope of the hill exposes
several small and extremely variable lenses of soft white kaolin.

The head of the gully shows about 10 feet of soft white kaolin con-~
taining some coarse sand and slightly yellow stained in places. About
75 to 100 feet down the gully this is suddenly cut off and cross-bedded
red sand is all that shows. Some 50 feet further down, a lense of white
kaolinitic sand containing a few thin layers of kaolin, especially near
the top, comes in. As this bed continues down the gully a 6footlens
of gray and white kaolin comes under it, and in about 30 feet the
two beds merge into a bed of white kaolinitic sand. Beyond this,
another bed of soft white kaolin, a trifle “short” and sandy, comes
in at the bottom and, after it has reached a thickness of 8 to 4 feet,
the kaolin and sand beds are suddenly all cut off and the gully shallows
out, showing only brown sand, probably surface debris from beds
higher up the slope.

Laboratory tests are given below of a groove sample from the 10
’f)ocat bed at the head of the gully together with pieces from the other

eds.
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Laboratory tests on a sample of soft white sandy kaolin from
a gully outcrop on the B. F. Mathis property, Mathis Hill, two
and a half miles south of east of Roberta, Crawford County.

Chemical Analysis:
Moisture at 100°C .76
Loss on ignition . 11.86
Soda (Na;0) e 07
Potash (K.O) - .08
Lime (CaO) .00
Magnesia (MgO) 24
Alumina (Al;Oy).. 31.90
Ferric oxide (Fe;O3) 1.18
Titanium dioxide (TiOs) 1.08
Sulphur trioxide (SOj) trace
Phosphorus pentoxide (P:05) trace
Silica (SiOs) 52.02

99.19

Sand 30.92
Hydrated silica.... 17

Slaking Rapid.

Settling Very rapid.

Screen dnalysis:
Retained on a 60 mesh screen...... 3.0 per cent
Through 60 mesh, retained on 100 mesh.......cccooemereee. 4.6
Through 100 mesh, retained on 200 mesh_..................... 7.7
Through a 200 mesh screen 84.7

The following tests were made on the clay that passed through the 200 mesh
screen in the screen analysis.

Color of Dry Clay Light cream.

Linear Shrinkage:
Drying shrinkage (based on plastic length) oo 3.6 per cent
Firing shrinkage at cone 9 (based on dry length)......... 3
Total shrinkage at cone 9 (based on plastic length)...... 8.7
Appearance of Fered Tiles  Fair white color. Warped but not checked. Very
porous.

The above tests indicate that this soft kaolin has possibilities as a
filler for paper and other purposes. It also has possibilities in the
manufacture of white ware.

The property should be prospected to determine if any of these
kaolin lenses are large enough to mine. The overburden will probably
range from 10 to 25 or 30 feet. Water for washing purposes could be
obtained from Hortman’s Mill Creek, half a mile to the south. The
property is 224 miles from the Fort Valley Branch of the Southern
Railway System at Roberta.
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W. F. ANDREWS PROPERTY

The W. F. Andrews (Roberta) property of 150 acres is on the Knox-
ville-Byron Road between Mathis Hill and Rich Hill, 2 miles south-
east of Knoxville and 814 miles southeast of Roberta.

The bank beside the road at the foot of the first hill or knoll west
of Rich Hill shows 3 to 4 feet of soft stained and much weathered
kaolin. F. L. Becham states that he once bored 10 to 12 feet here, all
the way in soft plastic white and somewhat pink-stained kaolin con-
taining little or no grit.

Similar outcrops are found on the adjoining properties of B. L.
Andrews, W. A. Andrews, and J. T. Mathis. These properties should
all be prospected to determine the extent, thickness, and quality of
the kaolin.

RICH HILL

The geologic section of the beds exposed on the south slope of Rich
Hill, 4 miles east of Knoxville, is given on pages 79-80. The very
top of the 100 feet or more of beds of Upper Cretaceous age consists
of an 8 foot layer of very white soft kaolin breaking with a smooth
brittle fracture, containing little or no grit, and comparatively free
from stain. This bed is at a much higher elevation than the kaolin
outcrops on the Andrews and Mathis properties described above.
It is underlain by a considerable thickness of white kaolinitic and
micaceous sand, below which other kaolin beds are said to outcrop.
The laboratory tests on a groove sample of this 8 foot kaolin bed are
given below.

Laboratory tests on an 8 foot groove sample of soft white

kaolin from a gully outcrop on the south slope of Rich Hill, four
miles east of Knoxville, Crawford County.

Chemical Analysis:
Moisture at 100°C.__..... . .82
Loss on ignition.......... 12.84
Soda (Na,0)........ . .18
Potash (K,0) ... . .20
Lime (Ca0) .00
Magnesia (MgO)......... trace
Alumina (ALQO;)...... . 34.80
Ferric oxide (Fe:0y).. . 1.10
Titanium dioxide (TiOg) .90
Sulphur trioxide (SO;) .00
Phosphorus pentoxide (P20s).. . trace
Silica (S10,) 49.14
99.98
Sand.... 11.90
Hydrated silica.. 12

Slaking Fairly rapid.
Settling Very slow. Water not clear after standing 24 hours.
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Screen Analysis:

Retained on a 60 mesh screen 0.8 per cent
Through 60 mesh, retained on 100 mesh_.... ..o 0.7
Through 100 mesh, retained on 200 mesh.. .....ccoeeeeeo.. 3.2
Through a 200 mesh screen...... 95.3

100.0

The following tests were made on the clay that passed through the 200 mesh
screen in the screen analysis.

Color of Dry Clay Good white.

Linear Shrinkage:
Drying shrinkage (based on plastic length) ... 3.2 per cent
Firinig shrinkage at cone 9 (based on dry length)......_... 10.2
Total shrinkage at cone 9 (based on plastic length)_._._. 13.1

Appearance of Fired T'iles Fair white color. Badly warped but not checked.

The above tests indicate that this kaolin might be difficult to filter
press in the washing process, although with the use of chemicals to
cause flocculation and the proper manipulation of the filter-press
this difficulty could probably be overcome. The washed clay has
possibilities as a filler for paper and other products. It also has possi-
bilities in the manufacture of white ware, although it has more of a
tendency to warp than the average soft kaolin.

The overburden at the outerop from which this sample was obtain-
tained would be too heavy for all but a limited amount of mining
along the outcrop. However, gentler slopes can be found around the
hill at this elevation and may be found to be underlain by a continua-
tion of this deposit. The nearest railroad is the Fort Valley Branch
of the Southern Railway System at Roberta, 5 miles to the west.

POTTERY INDUSTRY

In the eastern part of the county, far from railroad transportation,
there are a number of outcrops of kaolin, usually small and very im-
pure and sandy. This section of the county was long the home of a
unique pottery industry, now gradually dying out. These potteries
or “jug factories” were operated by farmers, using primitive methods
handed down from father to son. The ware, consisting chiefly of
jugs, churns, and flower pots, was made from a mixture of impure
kaolin and swamp clay or mud; glazed with a mixture of lime and
swamp mud; fired in small flat updraft kilns; and peddled from door
to door all over this section of the state.

Veatch! reports that in 1906 there were 12 of these potteries in the
county, having a total output of about 160,000 gallons per day. In
1927 just two of these potteries, described below, were left.

E. C. AVERETT'S POTTERY

The pottery of E. C. Averett (Lizella) is 5 miles southwest of Lizella
on the old Macon to Fort Valley Road. It is a typical old-time, one-

1 Veatch, J. O., Second report on the clay deposits of Georgia: Georgia Geol.
Survey Bull. 18, p. 220, 1909.
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A. UNLOADING THE KILN, AVERETT POTTERY, SOUTH OF LIZELLA IN CRAWFORD
COUNTY.

B. MAKING FLOWER POTS, MiDDLE GEORGIA POTTERY COMPANY, SOUTH OF LIZELLA
iN CRAWFORD COUNTY.
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man pottery, making jugs, churns, flower-pots, and small vases. The
body used is a mixture of three parts of impure kaolin to two parts of
swamp clay, both obtained nearby. It is tempered in a small crude
pug-mill driven by a gasoline engine, and the ware is turned on a primi-
tive potters wheel. Albany slip glaze (a fine brown-firing silt from the
bed of the Hudson River near Albany, N. Y.) is mostly used, although
some of the ware is given a lime glaze made from two parts of sand to
one of slaked lime. The ware is fired for about 24 hours in a crude
rectangular arched-roof down-draft kiln holding about 500 gallons of
ware.

The resulting ware has a light to deep buff color (unglazed), is quite
porous, and is fairly durable. The production averages one kiln a
month or about 6,000 gallons a year, most of which is sold on the yard
to passers by.

MIDDLE GEORGIA POTTERY

The Middle Georgia Pottery, operated by Emmett Merritt (Lizella),
is 5 miles southwest of Lizella near the old Macon to Fort Valley Road,
half a mile north of the Averett Pottery described above.

Although the direct descendent of a primitive “jug factory” es-
tablished by Mr. Merritt’s grandfather, this pottery has been con-
siderably modernized. The principal product is flower-pots, although
jugs, churns, and small vases are also made.

The flower-pots are made from a mixture of equal parts of swamp
clay and reddish, iron-stained kaolin, tempered in a 9 foot wet-pan
and a small combination pug-mill and stiff-mud brick machine having
two round dies. The pots are shaped on a Bard pot machine having
a revolving inside mold and a stationary outside mold, both of steel.
After air-drying for two weeks, they are fired to cone 07 or 08 in one
of two round down-draft kilns, one 12 and the other 16 feet in diame-
ter. The end point is controlled by American standard pyrometric
cones, and the firing takes 45 to 60 hours.

The jugs and churns are made from equal parts of swamp clay and
white somewhat sandy kaolin. They are turned by hand on the pot-
ters wheel, and are given an Albany slip glaze or are salt glazed at the
end of the firing period. They are fired to cone 5 or 6 and have a porous
light-buff body.

The plant produces 6,000 to 7,000 gallons of jugs and churns and
about 700,000 Hower-pots per year.

PEACH COUNTY

Peach County, of which Fort Valley is the county seat, is situated
south of Crawford County. The greater part of the county is a rela-
tively flat-topped plateau underlain by bright red sands and sandy
clay of the Barnwell formation of Eocene age.

At places, however, the streams have cut down to the Cretaceous
beds, occasionally exposing small lenses of kaolin. A number of these
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outcrops south of Fort Valley, just east of Fort Valley, and in the
vicinity of Powersville were visited, but in every instance the outcrops
were small and were either very sandy or the kaolin was very badly
stained.

Several cuts on the Central of Georgia Railway 134 to 2}4 miles
north of Byron show white kaolinitic and micaceous cross-bedded
sand containing a few small lenses of cream to gray-colored soft, “short™
micaceous and sandy kaolin, which often grade laterally into the kao-
linitic sand. These white sands are unconformably overlain by red,
brown, and yellow sands. It is very doubtful if any of the kaolin
lenses are large enough or of sufficient quality to be of commercial
value.

Stull and Bole! report tests on a sample (No. G-28) from an 8 foot
outcrop in a ditch on the property of J. D. Fagan (Fort Valley), half
a mile south of Fagan Station of the Perry Branch of the Central of
Georgia Railway. The clay was suitable only for the manufacture
of refractories.

HOUSTON COUNTY

Houston County is situated to the south and east of Peach County
and is bounded on the east by the Ocmulgee River. The Georgia,
Southern & Florida Railway of the Southern Railway System enters
the nportheastern edge and strikes southward and southwestward
across the eastern portion of the county. On it are the settlements
of Bonaire, Clinchfield, Xathleen, Tivola, Grovania, and Elko. A
branch of the Central of Georgia Railway extends from Fort Valley
to Perry, the county seat. Big Indian Creek, Mossy Creek, Sandy
Run Creek, and smaller tributaries drain towards the Ocmulgee River.

The northern part of the county is occupied by a part of the Fort
Valley Plateau, underlain by bright red sands and sandy clays of the
Barnwell formation of Eocene age, through which the above named
streams have in places cut to the underlying Upper Cretaceous beds.
The Tivola Tongue of the Ocala limestone and the overlying fullers
earth beds outcrop in a marked escarpment, south of Big Indian Creek
and east of Mossy Creek, and the southeastern corner of the county
is underlain by the Glendon formation; all of Eocene age.

The Upper Cretaceous beds consist mostly of sand and probably
belong to the Ripley formation. In them are found a few lenses of
kaolin, particularly near Perry, near Kathleen and Bonaire, and in
the valley of the Ocmulgee River.

YANCEY MINE

The Oldj Yancey Mine, mineral rights owned by Mrs. Hamilton
Yancey (Rome), surface rights owned by A. K. Evans (Fort Valley)
and Julius Glass (Fort Valley), is on Bay Creek near the Fort Valley-

1 Stull, R. T., and Bole, G. A., Op. cit.
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A. WHITE CRETACEOUS SANDS AND SMALL KAOLIN LENSES, CUBA CUT, EAST OF
BYRON, PEACH COUNTY.

B. RED, CROSS-BEDDED BARNWELL SAND WITH SMALL REWORKED KAOLiIN LENSES,
MACON HIGHWAY, EAST OF FORT VALLEY, PEACH COUNTY.
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Perry Highway, one mile east of Oakdale Station on the Perry Branch
of the Central of Georgia Railway, and 214 miles northwest of Perry.
Between the highway and the creek is a flat-topped plateau ending
in a steep bluff some 60 or more feet above the creek. The old mine
is in the face of this bluff.

The kaolin mine was started in 1905 and worked for about a year.
After standing idle for 8 years the mine was again operated for 3 or 4
years. At first the kaolin was hoisted to the top of the bluff and cart-
ed to the railroad. Later a spur track was built from the railroad to
the top of the bluff.

Veatch?!, who visited the mine when it was first operated, describes
it as follows:

“Before the pit was opened up, the property was prospected, and white clay was
found at 2 number of points over an area of 500 acres, and the probability of both quan-
tity and quality seemed fairly assured. Since opening up a pit, excellent clay has
been found, though the staining by iron oxide has been more considerable than was
anticipated. * * * The clay bed at the point mined, has shown a maxiroum
thickness of 18 feet. The clay 1s soft, massive-bedded and jointed, though the
jointing is not as extensive as 1n the Dry Branch region, and slickensided surfaces
along the joint planes were not observed. The bed upon the whole is very free from
sandy impurities, but it may grade into or be replaced by sand, and may be split
by sand layers. At the top of the bed where it lies in contact with the overlying
ferruginous sands, staining is observed to penetrate the clay, but at the middle
and bottom of the bed, it is confined to the joints. As a result of the staining it is
necessary to carefully cull or cut out the impure parts. * * * 7

When visited by the writer, the face of the mine at the thickest
point showed about 22 feet of soft to semi-hard kaolin. The bottom
5 feet was white with a few pink stains in the joints, and contained
little or no sand. The middle 10 to 12 feet was very sandy and was
very badly stained pink and red in parallel streaks, concentric circles,
and irregular blotches. The top 5 feet was slightly less stained and
contained only a little sand. The laboratory tests of a groove sample
of the entire face are given below. The overburden at the face con-
sisted of about 15 feet of red sand and sandy clay, but if mining were:
continued the thickness would soon increase to 25 or 30 feet.

Laboratory tests on a 22 foot droove sample of soft to semi-
hard white to badly stained pink and red kaolin from the face
of the Yancey Mine, Bay Creek, two and a half miles northwest
of Perry, Houston County.

Chemical dnalysis:
Moisture at 100°C 1.08
Loss on ignition_..._..__ 12.30
Soda (Na,0) .09
Potash (K.0)........ .10
Lime (Ca0) .00
Magnesia (MgQ) trace
Alumina (ALOs).... 40.30
Ferric oxide (Fe,0;) 1.49
Titanium dioxide (Ti0;).... 2,07

3 Veatch, J. C., Second report on the clays of Georgia: Georgia Geol. Survey
Bull. 18, pp. 209-211, 1909.
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Sulphur trioxide (SO;) .08
Phosphorus pentoxide (P:Os).. .06
Silica (SiO,) 42.70
100.27
Sand_..... 17.30
Hydrated silica .18

Plasticity Fair.
Plastic Strength  Good.
Green Modulus of Rupture 45.6 pounds per square inch.

Linear Shrinkage:
Drying shrinkage (based on plastic length). ... 4.5 per cent
Firing shrinkage at cone 9 (based on dry length)......... 4.2
Total shrinkage at cone 9 (based on plastic length).__.. 8.5

Absorption at Cone 9 22.3 per cent.

dppearance of Fired Bars Dirty pinkish-cream color. Slightly warped and
badly checked and cracked.

Pyrometric Cone Equivalent Cone 33-34.

The ratio of alumina to silica in the chemical analysis is apparently
close to that of kaolinite, but if the percentage of sand is subtracted
and the values of the alumina and silica recalculated it will be seen
that the clay is slightly bauxitic.

Stull and Bole! and Weigel? give tests made by the U. S. Bureau
of Mines on a sample (No. G-22) from this mine. Stull and Bole state:
“The crude clay burned to a poor white; it slaked and blunged fairly
easily but settled very slowly upon the addition of acid. As the fire
tests on the washed clay were unsatisfactory only a portion of the batch
was dewatered.” Weigel came to the conclusion that the clay was
“probably of little value for filler.”

It is possible that the clay could be used in the manufacture of re-
fractories, although the green strength is low and its slightly bauxitie
nature might make it continue to shrink at the higher temperatures.

A. F. SMITH PROPERTY

The A. F. Smith (Perry) property consists of 200 acres on the Fort
Valley-Perry Highway and the Perry Branch of the Central of Georgia
Railway, one mile north of Perry.

West of the railroad, near the lower end of an artificial fish-pond,
several gullies expose 12 feet of semi-hard to hard kaolin badly stain-
ed red and brown. At the outlet to the pond the kaolin is very sandy,
but in the gully to the north it contains only a very little sand. It
breaks into blocks with a slightly concoidal fracture. The overburden
at the outcrops is very light, but would increase in the 35 acres or so
between the outcrops and the railroad. The property should be pros-
pected to determine the extent and character of this deposit.

1 Stull, R. T., and Bole, G. A., Beneficiation and utilization of Georgia clays:
U. S. Bur. Mines Bull. 252, 1926. .

2 Weigel, W. M., Georgia and Alabama clays as fillers: U. S. Bur. Mines Tech.
Paper 343, 1925.
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EVANS & BAIRD PROPERTY

Outcrops beside the road and around the slope of the hill on the
Evans & Baird (A. J. Evans, Fort Valley) property, 8 miles south-
east of Perry on the Ross Hill Road, show about 4 feet of very hard
sandy kaolin, much weathered on the outcrop. It is overlain by 5
feet or more of red sandy clay. The property should be prospected.

E. M. BECKHAM PROPERTY

The E. M. Beckham (Perry) property is about 8 miles southeast
of Perry on the Ross Hill Road near the Evans & Baird Property
described above. An outcrop in the ditch beside the road shows about
10 feet of hard white kaolin, somewhat iron-stained and too weathered
to sample. A well on slightly higher ground is said to have passed
through 20 feet of “chalk.” The old Perry to Hawkinsville railroad
grade passes through the property. The property should be pros-
pected.

BLOODWORTH'S JULE HERD PLACE

The Jule Herd Place, owned by J. W. Bloodworth (Perry) is south
of and adjoining the Beckham property described above, on the Ross
Hill Road 3% miles southeast of Perry. Several small gully outcrops
show a foot or two of much weathered hard sandy kaolin.

H. E. TALTON PROPERTY

The H. E. Talton (Kathleen) property consists of some 600 to 700
acres extending from the Georgia Southern & Florida Railway south
of Kathleen to the Old Macon-Hawkinsville Road, three-quarters
of a mile west of Kathleen.

Several outcrops on the property showed very hard, much jointed
and fractured, slickensided, greenish cream-colored kaolin resembling,
except in color, some of the hard kaolins of Wilkinson County. One
of these outcrops in a ditch at a low hill on the Old Hawkinsville-
Macon Road showed the following section:

Section on the H. E. Talton Property
Feet

3. Red sandy clay.. 5to 15
2. Very hard greenish cream-colored kaolin; very much

jointed and fractured and showing slickensided surfaces;

contains very little grit but is much stained in the fractures

and joints......
1. Like above except harder, almost indurated, less fractured,

and very sandy

The kaolin of bed (2) is very much like that in the clay pit of the
Clinchfield Portland Cement Company (see page 96). It is suit-
able only for the manufacture of refractories. The property should
be prospected to determine the thickness and extent of this deposit
and the amount of overburden.
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CLINCHFIELD PORTLAND CEMENT COMPANY’S CLAY PIT.

The Clinchfield Portland Cement Company (Clinchfield), who
manufacture portland cement at Clinchfield, are mining kaolin for use
as one of their raw materials from a pit just west of the Georgia South-
ern & Florida Railway, 124 miles north of Kathleen.

The pit, which when visited in 1926 covered about 3 acres, showed
10 feet of very hard greenish cream-colored kaolin, much jointed,
showing frequent slickensided surfaces, and having a rough “worm-
cast” fracture. Laboratory tests are given below on a groove sample
from this face. There is said to be 6 feet more of the kaolin below
the floor of the pit, making the total thickness 16 feet. This lower 6
feet was not then being mined in order that the pit should have natural
drainage. The face of the kaolin was overlain, with a fairly well mark-
ed unconformity, by about 10 feet of red sandy clay overburden. The
overburden was stripped and the kaolin mined by a steam-shovel
which dumped the kaolin directly into standard gondola cars for trans-
portation to the plant.

Laboratory tests on a 10 foot groove sample of very hard Sreen-
ish cream-colored kaolin from the clay pit of the Clinchfield
Portland Cement Company, one and a half miles north of Kath-
leen, Houstorn County. .

Chemical Analysis:
Moisture at 100°C 10
Loss on ignition...... 12.76
Soda (Na,0)........ .10
Potash (K;O) .06
Lime (CaQ) .00
Magnesia (MgO).... trace
Alumina (Ales).... 35.22
Ferric oxide (Fe:0;).. 2.34
Titanium dioxide (TiOe).... .90
Sulphur trioxide (SOj).. .00
Phosphorus pentoxide (P2Os) woeeee..... trace
Silica (Si0,) 48.76

100.24

Sand 6.30
Hydrated silica .14

Plasticity Fair.

Plastic Strength Fair.

Green Modulus of Ruplture 60.8 pounds per square inch.

Linear Shrinkage:
Drying shrinkage (based on plastic length).... ... 3.0 per cent
Firing shrinkage at cone 9 (based on dry length).......... 15.0
Total shrinkage at cone 9 (based on plastic length)...... 17.5

Absorption at Cone 9 27.0 per cent.

Appearance of Iired Bars Dirty cream color. Warped and badly checked
and cracked.

Pyrometric Cone Equivalent Cone 34-35.

The above tests indicate that this kaolin is not suitable for filler
purposes nor for the manufacture of whiteware. It has possibilities



SEDIMENTARY KAOLINS OF GEORGIA PLATE V

A. CLAY MINE OF THE CLINCHFIELD PORTLAND CEMENT COMPANY, NORTH OF
KATHLEEN, HOUSTON COUNTY.

B. TWIGGS COUNTY KAOLIN COMPANY, OLD RICO PIT, NEAR PHILLIPS STATION, TWIGGS
COUNTY.
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in the manufacture of refractories, although the green strength is low
and the total shrinkage is high.

About 88 acres of the property are said to be underlain by this kao-
lin. The land is rolling and at places the overburden might be asimuch
as 30 feet.

J. H. DAVIS PROPERTY

Outcrops beside the road on the J. H. Davis (Kathleen) property,
124 miles east of Kathleen on the Thompson Mill Road, show 3 to 4
feet of much weathered hard white kaolin. The property should be
prospected to determine the quality of the kaolin and the thickness
and extent of the deposit.

C. H. THOMPSON ESTATE

The C. H. Thompson Estate, in charge of R. H. Howard (Kath-
leen), is a 2,500 acre plantation, 3 to 5 miles east of Kathleen along
the bluff over the swamp of the Ocmulgee River.

An outerop at Chalk Spring at the foot of the bluff over the Ocmul-
gee River Swamp, 5 miles east of Kathleen, shows 8 feet of hard white
kaolin, much jointed and with a rough ‘“‘worm-cast” fracture. It is
somewhat stained in the joints, but the kaolin itself is practically free
from stain. The laboratory tests on a groove sample of 4 feet of the
outcrop are given below. The kaolin is overlain by 15 to 25 feet of
overburden, the character of which is concealed by vegitation. Veatch?
gives the following section made at this place:

Section at Chalk Spring, five miles east of Kathleen

Feet

6. Loose brown sand...... 6
5. Thin drab clay layer 3
4. Red sand 4
3. White stained clay........ 4
2. White sand 15
1. White stained clay........ 16+

42+

Bed (1), which is the kaolin layer sampled by the writer, may be
thicker than the 10 feet showing at the time of Veatch’s visit.

Laboratory tests on a 4 foot groove sample of hard white
kaolin from outcrop at Chalk Spring, C. H. Thompson Estate,
five miles east of Kathleen near the Ocmuldee River, Houston
County.

Chemical dnalysis:

Moisture at 100°C....._.. .58
Loss on ignition.......... 13.70
Soda (Na:0)........ 12

I Veatch, J. O., Second report on the clay deposits of Georgia: Georgia Geol.
Survey Bull. 18, p. 216, 1909.
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Potash (K0) .10
Lime (CaO) .00
Magnesia (MgO) .14
Alumina (ALO;) 37.90
Ferric oxide (FeyOs).. 1.30
Titanium dioxide (TiO:).. 1.08
Sulphur trioxide (SOs) .. .00
Phosphorus pentoxide (P:Os) .00
Silica (S10;) 45.24
100.16
Sand 11.35
Hydrated silica .18

Plasticity  Fair (sticky).
Plastic Strength Fair.
Green HModulus of Rupture  69.3 pounds per square inch.

Linear Shrinkage:
Drying shrinkage (based on plastic length)...coooe oo . 4.0 per cent
Firing shrinkage at cone 9 (based on dry length).......... - 125
Total shrinkage at cone 9 (based on plastic length)...... 16.0

Absorption at Cone 9  26.6 per cent. .
Appearance of Fired Bars Light cream color. Not checked but badly warped.
Pyrometric Cone Equivalent Cone 35.

The above tests indicate that this kaolin has possibilities for the
manufacture of refractories, although the green strength is low.

Another outcrop on the property, a quarter of a mile south of the
Thompson Mill on the road to the Small place, 334 to 4 miles east of
Kathleen, shows a foot or two of hard white to greenish cream-colored
kaolin, much fractured and showing frequent slickensided surfaces.
The thickness of the bed is unknown. It is overlain by 4 to 6 feet of
yellow and mottled sandy clay.

BONAIRE

An area about two miles across each way, with Bonaire on its north-
ern edge, the swamp of the Ocmulgee River on its eastern edge, and
the clay pit of the Clinchfield Portland Cement Company (see pages
96-97) on its southern edge, shows numerous outcrops of kaolin.
The topography is gently rolling and the kaolin outcrops on the slopes
of the low ridges and knolls and is found in many of the wells. Itisa
very hard greenish cream-colored kaolin similar in appearance to that
in the cement company’s pit except that in most cases it is much more
sandy, probably up to 25 per cent sand. The thickness ranges from
10 to 20 feet. The overburden is light, probably not over 25 to 30 feet
at the most. This kaolin would be suitable only for the manufacture
of refractories, and in some of the deposits the high content of free
silica might malke it valueless. The deposits are found on both sides
of the Georgia, Southern & Florida Railway, and none are further than
a mile and a half from the railroad.
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Outcrops of this hard sandy kaolin are found on the following pro-
perties; J. W. Davidson, J. P. Duncan & Nunn, E. G. King, G. L.
Slocumb, S. H. Sasser, A. L. Sasser, and C. B. Wheeler.

R. E. DUNBAR PROPERTY

The R. E. Dunbar (Byron, Rt. 1) property consists of 650 acres
east of the Macon-Perry Highway at Dunbar, 115 miles south of Eche-
conee Station on the Central of Georgia Railway, and is on the east-
ern edge of the Fort Valley Plateau.

About 150 acres of this property is poorly drained flat land said
to be underlain by about 20 feet of soft gray sandy clay under 1 to 5
feet overburden. During the writer’s visit, a prospect pit was dug 4
feet into this clay at the lowest point in one of the fields. The labora-
tory tests on a sample from the bottom of the pit are given below.
The clay was dark-gray in color although it is said to dry white, very
plastic, and contained considerable grit. It lies well above the sandy
Cretaceous beds exposed near Echeconnee Station and the kaolin de-
posits near Bonaire and Kathleen, and probably belongs to the Ripley
formation of Upper Cretaceous age.

Laboratory tests on a sample of soft, plastic dark-grey sandy
clay from a 4 foot prospect pit on the R. E. Dunbar property at
Dunbar, one and a half miles south of Echeconnee Station, Hous-
ton County.

Chemccal dAnalysis:

Moisture at 100°C...__... . L70
Loss on ignition__..__...... 9.72
Soda (NaO).._._... .08
Potash (K.O).oo.ooo.o. .09
Lime (CaO).. .00
Magnesia (MgO) oo .00
Alumina (ALQO3)...... .. 23.80
Ferric oxide (Fe 0y).. . 2.19
Titanium dioxide (TiOy).... . .92
Sulphur trioxide (SOj) .40
Phosphorus pentoxide (P:Os).._. . trace
Silica (Si0y) N o 61.18
100.08
............. 34.40
N $ .24

Plasticity Fair (sticky).

Plastic Strength  Fair.

Green HModulws of Rupture 331.4 pounds per square inch.

Linear Shrinkage:
Drving shrinkage (based on plastic length)....__....._.. 9.0 per cent
Firing shrinkage at cone 9 (based on dry length).......... .
Total shrinkage at conc 9 (based on plastic length)...... 14.0

Absorption at Cone Y 14.38 per cent.

Aopearance of I'ired Tiles  Deep-cream color with tiny black specks. Surface
rough. Not warped nor checked.

Pyrometric Cone Lquivalent Cone 32.
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The above tests indicate that, because of its high green strength,
this clay, when washed, has possibilities in the manufacture of cream
and ivory earthenware, replacing a part of the ball clay and a part of
the kaolin in the usual body. It also has possibilities as a bond in the
manufacture of refractories.

The property should be prospected to determine the thickness and
extent of this deposit. The nearest water for washing purposes and
the nearest point on the railroad is at Echeconnee Station, a mile and
a half north of the property.

FRANK GUNN ESTATE

The Frank Gunn Estate, in charge of Mrs. Frank Gunn (Byron),
is a 5,000 to 6,000 acre plantation near the northern edge of Houston
County on the Macon-Perry Highway, 12 miles northeast of Perry and
434 miles southwest of Echecounee Station on the Central of Georgia
Railway.

Kaolin is showing in a number of outcrops on the property. The
highway cuts half a mile west of the house show about 10 feet of very
sandy soft white kaolin, under about 10 feet of brown and red sand
and sandy clay.

Just west of the house where the higher flat land on which the house
is located breaks off towards the “Gunn Flats”, the old roadbed shows
6 to 10 feet of very soft white kaolin apparently of good quality but
too weathered to sample. On the corresponding slope east of the house
the ditch beside the highway exposes a foot or two of much-stained
soft sandy kaolin under 10 to 15 feet of red sandy clay overburden.
A few yards further west just off from the highway on the road to
Centreville, the bank beside the road shows a foot or two of soft white
kaolin too weathered to sample, but apparently of good quality.

This property should be thoroughly prospected to determine the
extent and character of these kaolin deposits.

BIBB COUNTY

Bibb County, the county seat of which is Macon, is situated east of
Crawford County and north of Peach and Houston counties. It is
drained by the Ocmulgee River and its tributaries. Only the southern
part of the county is underlain by Coastal Plain deposits. These con-
sist mostly of argillaceous sands of the Middendorf formation of Upper
Cretaceous age, overlain at a few places by the red sands and sandy
clays of the Barnwell formation of Tocene age. Small lenses a few feet
in thickness of very sandy kaolin or kaolinitic sand are found in the
Cretaceous sands, but large deposits of pure kaolin such as are found
in the adjoining portions of Twiggs County to the southeast are ab-
sent. .

Macon, the third largest city in Georgia and with railroad lines in
all directions, is located in the center of the sedimentary kaolin belt
of Georgia, and should be an excellent place for the manufacture of
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white ware and other ceramic products to supply the market of the
Southeastern States.

MRS. G. M. FLEETWOOD PROPERTY

The Mrs. G. M. Fleetwood (Macon, Rt. 3) property consists of 120
acres in the southwestern part of Bibb county 8 miles west of the 7
mile post on the Macon-Perry Highway, 135 miles west of Skipperton
Station on the abandoned Macon & Birmingham Railroad, and 4
miles west of the Central of Georgia Railway. The house is situated
on a bluff overlooking a valley that extends northward to Tobesofkee
Creek. An outcrop on the steep slope some 30 feet below the house
exposes 6 to 8 feet of soft white kaolin a little “short” and containing
some mica and fine grit. The laboratory tests on a sample of this
kaolin are given below.

A low rounded hill a quarter of a mile to the north shows signs of
very “short” sandy kaolin at about the same elevation as the previous
outcrop.

Laboratory tests on a sample of soft, somewhat “short” white
kaolin from a 6 to 8 foot outcrop on the Mrs. G. M. Fleetwood
property, one and a half miles west of Skipperton, Bibb County.

Chemical Analysis: -
Moisture at 100°C.. ... eeemerueaearenrare s 70

Loss on 1gnition...oooe oo . 13.50
Soda (Na.O)..._........ .

Potash (BK.O) ...
Lime (CaO)......
Magnesia (MgO)............
Alumina (ALO;)........
Ferric oxide (Fe0y).... -
Titanium dioxide (T102) . oo
Sulphur trioxide (SO3)..ccecccees
Phosphorus pentoxide (P.0s)..

Silica (SiOs) oo . 4525
100.13

Sand e e 1.07

Hydrated SUECa .. oo .19

Slaking Rapid.
Settling Rapid.
Screen Analysis:

Retained on a 60 mesh screen.. ..o 0.3 per cent
Through 60 mesh, retained on 100 mesh.... 1.4
Through 100 mesh, retained on 200 mcsh.. 4.8
Through a 200 mesh screen.... .. oo, 935

100.0

The following tests were made on the clay that passed through the 200 mesh
screen in the screen analysis.
Color of Dry Clay Excellent white.
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Linear Shrinkage:
Drying shrinkage (based on plastic length) ......coo....._.. 1.5 per cent
Firing shrinkage at cone 9 (based on dry length).......... 6.9
Total shrinkage at cone 9 (based on plastic length)...... 8.2

Appearance of Fired Tiles Good white color. Checked but not warped.

The above tests indicate that this soft kaolin has possibilities as a
filler for paper and other products. It also has possibilities in the manu-
facture of white ware.

This property should be prospected to determine the extent of this
deposit. It is likely, considering the sandy nature of the Cretaceous
deposits in this region, that the deposit may grade into more sandy
material or be of very limited extent.

M. G. THAMES PROPERTY

A deep gully on the M. G. Thames (Macon, Rt. 8) property, half
a mile west of the 7 mile post on the Macon-Perry Highway, shows
12 feet or more of soft ‘“‘short” kaolin, full of mica and fine grit, and
very much pink-stained in irregular blocks and blotches. Overlying
it, with a decided unconformity dipping to the north, is 15 to 20 feet
of very coarse brown and red cross-bedded sand, the lower 3 feet con-
taining layers of small kaolin pebbles.

This very “short” kaolin is probably of no value but it may grade
into a purer bed in the vicinity.

MRS. M. E, GRIFFIN ESTATE

The Mrs. M. E. Griffin Estate, in charge of Miss Louvenia Griffin
(163 Boulevard Ave., Macon), consists of 14114 acres including parts
of Land Lots 69 and 70 of the East Macon District of Bibb County,
and is a mile east of the Macon-Jeffersonville Highway, 2 miles north-
west of the Macon, Dublin & Savannah Railroad at Dry Branch.

A gully on the east side of the property exposes 12 to 14 feet of soft
bluish-white kaolin fairly free from grit at the top but.getting more
and more sandy towards the bottom. It is overlain by 8 to 10 feet of
mottled red and yellow sandy clay. The laboratory tests on a groove
sample of the entire thickness of this kaolin are given below. Going
east down the gully the kaolin grades into medium to coarse white
kaolinitic sand with a foot or two of sandy kaolin at the top of the bed.
To the west away from the head of the gully the land rises gently and
at the road a well is said to have struck the kaolin at a depth of 25 feet.
On the other side of the road in line with the gully there is a small de-
pression, some 100 feet or more across, resembling a lime sink. This
may have been caused by a bed of limestone in the overburden over
the kaolin, although no outcrops of limestone have been found on
the property.

Laboratory tests on a 12 foot groove sample of soft sandy and
micaceous bluish—white kaolin from a dully outcrop on the
Mrs. M. E. Griffin Estate, two miles northwest of Dry Branch
in Bibb County.
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Chemical dnalysis:
Moisture at 100°C.... .
Loss on ignition.. 12.08
Soda (Na;0)........ .08
Potash (K:O) .06
Lime (Ca0).... .00
Magnesia (MgO) .00
Alumina (ALO;)...... 28.40
Ferric oxide (Fe;Os).. 1.17
Titanium dioxide (Ti0,).... 1.80
Sulphur trioxide (SOs).. .00
Phosphorus pentoxide (Py0s).... trace
N 10 O 55.00

99.57

Sand.... 11.43
Hydrated silica .26

Slaking Rapid.

Settling Rapid

Screen Analysis:
Retained on a 60 mesh screen.......... 9.0 per cent
Through 60 mesh, retained on 100 mesh.. ... 59
Through 100 mesh, retained on 200 mesh.................... 6.9
Through a 200 mesh screen 78.2

100.0

The following tests were made on the clay that passed through the 200 mesh
screen in the screen analysis.

Color of Dry Clay Good white.

Linear Shrinkage:
Drying shrinkage (based on plastic length) . .oeooccoo.. . 1.2 per cent
Firing shrinkage at cone 9 (based on dry length).......... 8.9
Total shrinkage at cone 9 (based on plastic length)...... 10.0

Adppearance of Fired Tiles Fair white color with small black specks. Warped
and slightly checked.

The above tests indicate that this kaolin, when washed, has possi-
bilities as a filler for paper and other products. Its use in the manu-
facture of white ware is very doubtful because of the small black specks
showing in the fired clay.

The part of the property west of the outcrop should be prospected
to determine the extent of the deposit.

H. T. DURDEN PROPERTY

The H. T. Durden (Dry Branch, Rt. 1) property is near the south-
eastern edge of Bibb County on the west side of the Riggins Mill Road,
one-half to three-quarters of a mile south of the Canning Factory at
Franklinton on the Macon, Dublin & Savannah Railroad. The prop-
erty consists of 107 acres. The ground slopes rapidly westward from
the road towards.a small tributary branch of Stone Creek.

Several prospect pits were dug about 1918 on this slope about 30
feet below the level of the road and 15 feet above the bottom of the
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hollow. These pits, which are now filled in, are said to have struck
kaolin at a depth of 14 feet, and to have been partly dug and partly
bored through 1834 feet of kaolin. The quality of the kaolin struck
can only be judged from the material remaining in the dump piles be-
side the pits. A few of these kaolin lumps were soft, but the
greater number were semi-hard, broke with a fairly smooth concoidal
fracture, and on freshly cut surfaces showed numerous small cream-
colored spots surrounded by white kaolin of the same consistency and
bardness. The laboratory tests on a sample of this kaolin are given
below. A few pieces, not included in the sample, were badly stained
yellow and probably came from the top of the bed.

The only outcrop indicating the nature of the overburden is a ledge
of indurated sand or sandstone 5 to 10 feet in thickness and about 15
feet above the prospect pits. This is probably a continuation of the
sandstone beds outcropping on Browns Mountain, 3 miles to the south-
west.

About a hundred yards to the south of the prospect pits and appa-
rently at a slightly higher elevation, a spring emerges over a 3 foot
outcrop of soft, “short” white kaolin full of mica and much jointed
and stained red in the joint planes.

Laboratory tests on a sample of semi-hard white to cream-
colored kaolin from pieces thrown owt of an old prospect pit on
the H. T. Durden property, one half to three quarters of a mile
south of Franlklinton, Bibb County.

Chemical dnalysis:
Moisture at 100°C.... 3.90
Loss on ignition.... 12.68
Soda (Na;0) .20
Potash (K,0) 12
Lime (Ca0).. .00
Magnesia (MgQO) .05
Alumina (ALOs).......... 25.53
Ferric oxide (FeyOs).. 1.17
Titanium dioxide (Ti0,) - la44
Sulphur trioxide (SO3) trace
Phosphorus pentoxide (P20s).. .06
Silica (8i0s).... 54.90
100.05
Sand...... 8.54
Hydrated silica .04

Slaking Slow.

Settling A little slow, but water fairly clear after standing over night.
Plasticity Fair.

Plastic Strength Fair.

Screen Analysis: t

Retained on a 60 mesh screen........ 1.2
Through 60 mesh, retained on 100 mesh 6.6
Through 100 mesh, retained on 200 mesh 14.9
Through a 200 mesh screen 77.3

100.0

1A considerable portion of the material caught on the screens in the screen analy-
sis is unslaked clay particles.
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Color of Dry Clay (washed) Cream.
Green Modulus of Rupture (crude) 115.1 pounds per square inch.

Linear Shrinkage: Crude Washed
Drying shrinkage (based on plastic
length)..... 8.4 per cent 8.8 per cent
Firing shrinkage at cone 9 (based on
dry length) 9.0 8.8
Total shrinkage at cone 9 (based on
plastic length) oo 169

Absorption at Cone 9 (crude) 17.5 per cent.

Appearance of Fired Tiles and Bars:
Bars from crude clay: Light cream color. Warped. One bar slightly checked.
Tiles from washed clay: Cream color. Warped but not checked.

Pyrometric Cone Equivalent (crude) Cone 34.

The above tests indicate that this kaolin might be difficult to wash
and filter-press, although this could probably be accomplished by
blunging in a tube mill, by the use of chemicals to cause flocculation,
by the proper manipulation of the filter presses, or by other methods
of control. The washed clay would not be suitable as a filler where a
good white color was essential. It has possibilities in the manufacture
of cream or ivory earthenware, although it has a high total shrinkage,
a poor burned structure, and a tendency to warp. The crude kaolin
has possibilities in the manufacture of refractories.

The property should be prospected to determine the character and
extent of the deposit and the thickness of the overburden. Sufficient
water for washing purposes could be obtained from Stone Creek half
a mile to the north, and the Macon, Dublin & Savannah Railroad is
just across the creek. It is down grade all the way from the property
to the creek and the railroad.

RICHARD DURDEN PROPERTY

The Richard Durden (Dry Branch, Rt. 1) property is north of and
adjoining the H. T. Durden property described above on the Riggins
Mill Road a quarter of a mile south of the Macon, Dublin & Savannash
Railroad at the canning factory. An old well on the hill or ridge west
of the house across the small tributary valley is said to have passed
through 28 feet of overburden and 15 feet of soft white kaolin con-
taining no grit. There are no good outcrops on the property.

G. A. O'NEAL PROPERTY

The G. A. O’'Neal (Dry Branch, Rt. 1) property of 200 acres ex-
tends westward from near the Macon-Jeffersonville Highway at Dry
Branch to and across the Riggins Mill Road at a point a mile and a
quarter southeast of the Macon, Dublin & Savannah Railroad at the
canning factory. The southeastern corner of the property is in Twiggs
County, but most of the property is in Bibb County.

The land between the two roads rises to a flat-topped ridge, rather
narrow in places, and at one place rising still higher to a round-topped
hill nearly as high as Pikes Peak. On the southeast slope of this ridge
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in the direction of the Moore & Munger mine, a gully shows a few feet
of soft light cream-colored kaolin, smooth and waxy when damp and
apparently containing no grit, but too weathered to sample. The
overburden at the outerop is about 10 feet, but would increase in thick-
ness up the slope.

The north slope of the ridge is interrupted about 20 feet below the
top by a narrow bench, below which there is a very steep slope for
another 20 feet, the surface of which is strewn with float pieces of
somewhat siliceous bauxite and bauxitic ‘“‘chimney rock”. At one
place there is a ledge of chimney rock showing a few bauxitic nodules
and holes from which such nodules have fallen. A gully exposes a foot
or two of semi-hard kaolin containing some sand. A ridge or point
extending northward from the main ridge at the level of the bench
and a few feet above the bauxite horizon is capped by ledges and boul-
ders of very fossiliferous chert, evidently derived from the Tivola
tongue of the Ocala limestone.

Further west towards the house another gully on this north slope
exposes a few feet of thin alternating layers of white sand and soft
kaolin, overlain by brown sand containing big boulders of bauxite
and bauxitic clay similar to the occurrence seen in the face of the Old
Klondike Mine of Edgar Brothers Company in Wilkinson County
(see page 219).

A small gully west of the Riggins Mill Road exposes 5 feet of thin
alternating layers of soft white kaolin and very sandy and micaceous
kaolin or kaolinitic and micaceous sand.

The property should be prospected to determine the extent and
relationship of these deposits. In the writer’s opinion there is a possi-
bility of finding a commercial deposit of kaolin on the southeastern
side of the property, but less chance of finding one on the western side
where the kaolin lens seems to be thinning and becoming more sandy.

TWIGGS COUNTY

Twiggs County is east of Houston County and southeast of Bibb
County. The western part of the county is drained by the Ocmulgee
River, which forms its western boundary. The northern part is drain-
ed by Big Sandy Creek, and the southeastern part by Turkey Creek.
The center of the county is a high plateau, the divide between the
Ocmulgee and the Oconee river systems.

The Southern Railway System from Macon to Brunswick follows
the swamp of the Ocmulgee River on the western edge of the county.
The principal stations on it are Rieds, Phillips, Bullard, Adams Park,
and West Lake. The Macon, Dublin & Savannah Railroad, now
owned by the Seaboard Air Line Railway, crosses the county in a
southeasterly direction from Dry Branch on the northern edge to
Danville on the southern edge. On it also are Pikes Peak, Fitzpat-
rick, and Jeffersonville, the county seat.
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The greater part of the county is underlain by the Barnwell forma-
tion of Eocene age. Its red sands and sandy clays are exposed over
the plateau in the center of the county. The fullers earth beds and
the underlying Ocala limestone outcrop on the valley slopes on both
sides of the main drainage divide. The streams along the western
edge of the county, in the vicinity of Dry Branch, and in the north-
eastern part of the county have cut through the Eocene formations
exposing the sands and kaolins of the Upper Cretaceous. The follow-
ing is a generalized section of the formations exposed in the county:

@eneralized section of Twiggs County

Eocene: i Feet
Barnwell formation (upper part): .
6. Red argillaceous sand and sandy clay 804

Twiggs clay member:
Light-yellow to dark-blue fullers earth, generally mas-
sive, grading into limestone at the base; thickest in the
vicinity of Pikes Peak where there are two distinct beds,
the upper about 45 feet thick, the lower more than 20
feet, separated by greenish-yellow argillaceous sand
reaching a2 maximum thickness of 30 feet; and impure
gumbo clays 0-100
Ocala limestone:
Tivola tongue:
4. Soft fossiliferous limestone, occasionally irregularly in-
durated, and calcareous sand 0-25
Barnwell formation (lower part):
Red and yellow sand and sandy clay; generally absent in
the vicinity of Dry Branch 0-30
Upper Cretaceous:
Ripley formation:
2. Red, brown, and yellow ferruginous and argillaceous
sands of undetermined thickness, found only along the

Ocmulgee River in the western part of the county.............. 25+
Middendorf formation:
1. Cross-bedded white micaceous and kaolinitic sands with
lenses of kaolin having a maximum thickness of 35 feet...... 75+

The Dry Branch region is now the second largest kaolin producing
area in the state although it led in production until about 1915, when
Wilkinson County forged ahead. The first kaolin mine in the district
was opened about 1897 by Payne and Nelson. This mine, under the
name of the Macon Mining Company, continued operations until 1901
when it was abandoned. It was followed by the Georgia Kaolin Com-
pany in 1900, the American Clay Company in 1902, and the Atlanta
Mining & Clay Company in 1902-03; the first two still in operation.

These early companies shipped only ecrude kaolin; removing the
overburden by mule scrapers, mining the kaolin with pick and shovel,
and air-drying it on poles in an open shed. The waste by these methods
was considerable and the product not uniform. Much faith and per-
severance were necessary to convince the consumers of the value of
these clays in competition with the imported kaolins.

The Georgia Kaolin Company installed a clay washing plant about
1908, and in 1916 the American Clay Company followed their ex-
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ample. These plants were gradually improved and resulted in a better
and more uniform product and a greater recovery of the kaolin.

AMERICAN CLAY COMPANY
MOORE & MUNGER COMPANY

The American Clay Company (P. W. Martin, Massee Apts., Macon)
in 1902 opened a kaolin mine a mile south of Dry Branch Station just
west of the present Macon-Jeffersonville Highway, and continued
to operate it until 1918 when the mines and plant were leased to Moore
& Munger Company, producers and brokers of kaolin.

Moore & Munger Company:
Headquarters: 33 Rector St.,, New York, N. Y.
Georgia Mines and Plant: Dry Branch, Ga.
John Burgess, Supt.

Ming

The clay pit is west of the highway between it and the valley that
drains towards Stones Creek. When visited in 1926, the face was
about 500 yards long and showed an average of 30 feet of soft white
kaolin containing a little mica but little or no grit. The mieca content
varies somewhat and the kaolin in the middle of the face under the
heaviest overburden is slightly harder than on the edges, but on the
whole it is fairly uniform throughout the deposit. It is somewhat
jointed and near the top is stained somewhat in the joint planes. In
addition, the top 10 feet contain a few iron nodules. Laboratory tests
are given below on two samples of the kaolin, one from the middle of
the bed of the kaolin that is often marketed crude, the other from the
top and bottom of the bed of the kaolin that is always washed before
marketing.

The overburden varies somewhat in thickness but averages 24 feet.
It consists of alternate layers about 5 feet in thickness of brown and
red sand and of impure fullers earth or gumbo clay. The contact be-
tween the kaolin and the overburden is fairly level across the face ex-
cept on each end where it dips rapidly into small drainage hollows.
There is no sign of the Tivola tongue of the Ocala limestone showing
in this pit.

The overburden is removed by a steam-shovel, loaded into tram
cars, hauled down the valley to the north, and dumped. Mule scrapers
are used for the final cleaning off of the top surface of the kaolin. The
kaolin is mined with pick and shovel, advantage being taken of the
joint planes to pry off blocks from the top of the face. It is loaded into
buckets which are hoisted by an aerial-tram to the top of the mine and

dumped onto a storage pile.
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B. FILTER-PRESSES IN KAOLIN WASHER, MOORE & MUNGER, DRY BRANCH, TWIGGS
COUNTY.
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Prant

This washing plant is unique in the kaolin industry of Georgia in
that a part of the plant is at the mine and a part a half mile to the east
on the Macon, Dublin & Savannah Railroad.

The kaolin from the storage pile at the top of the mine is shoveled
into a double-roll crusher. From the crusher it drops into two washers
or blungers where water is added. These have a single revolving shaft
with knives that cut up the kaolin lumps and stir them around until
the kaolin is all in suspension in the water, what is known as “slip.”

This slip is pumped over the hill to the plant on the railroad. On
the slope just above the plant it goes through a Stull whirlpool-classifier
into a series of settling-troughs about 500 feet in total length. Each
trough is 6 inches deep, 5 feet wide, and 12 to 15 feet long. The grit
and mica not removed by the whirlpool-classifier settle to the bottom
of the trough and are cleaned out twice daily, and the slip cascades
over the end into the next trough. At the end of the series the slip
passes through nine revolving cylindrical screens, five of 100 mesh
and four of 150 mesh, which remove any mica flakes or trash that may
have floated through the troughs. From the screens the slip goes to
one of four large concrete settling-tanks where a little alum is added
to cause flocculation of the kaolin. The kaolin settles to the bottom
and the overflow water is pumped back to the mine to be used again
in blunging more clay.

When a tank full of the kaolin sludge is collected, the sludge is pump-
ed through the filter-presses, which retain the kaolin and allow the
water to pass on. There are 17 of these filter-presses. They require
about 5 hours to fill, drain, and draw; and are run night and day.
The cakes of washed kaolin from the filter-presses are dried on racks
of steam-pipe containing live steam. The washed and dried kaolin is
crushed in a small double-roll crusher and shipped in cloth bags or in
bulk in paper-lined box cars. The washed kaolin is nearly all con-
sumed by the paper-filler industry.

Lumps of crude kaolin, free from stain and other undesirable im-
purities, usually coming from the middle of the kaolin bed, are sorted
out at the storage pile at the mine and are transported in trucks to the
crude kaolin plant at the railroad. Here the kaolin is air-dried on
racks, crushed in a double-roll crusher or pulverized and shipped in
bulk or in paper and burlap bags for use in paper-filler and white ware
industries.

The capacity of the plant is about 31,000 tons a year, of which about
27,000 tons are washed and 4,000 tons shipped crude.

Laboratory tests on samples of soft white kaolin from the
American Clay Company, Moore & Munger Company mine, one
mile south of Dry Branch, Twigds County.

A. Kaolin shipped crude. From middle of bed. Sample
from storage pile at the mine.
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B. Kaolin to be washed. From top and bottom of bed.
Sample from storage pile at the mine.

Chemical Analysis: A. B.
Moisture at 100°C.... 96 .70
Loss on ignition 13.42 13.90
Soda (Na:0).... trace trace
Potash (K;0) trace trace
Lime (CaO) .00 .00
Magnesia (MgO).._... trace .00
Alumina (ALOs).. 39.26 39.16
Ferric oxide (Fe)0y).. .70 1.02
Titanium dioxide (Ti0g).. 1.08 .70
Sulphur trioxide (SOs) .00 .00
Phosphorus pentoxide (P;0s) trace trace
Silica (SiO5) 45.02 4426

100.44 99.74
Sand........ 3.03 1.18
Hydrated silica A1 62

Slaking Fairly rapid

Settling Rather slow

Screen Analysis:

Retained on a 60 mesh screen.......... 0.1 per cent
Through 60 mesh, retained on 100
mesh.. 0.7
Through 100 mesh, retained on 200
mesh .
Through a 200 mesh screen................ 97.8
100.0

Color of Dry Clay Good white T

Plasticity Good

Plastic Strength Good

Green Modulus of Rupture 228.7 lbs. per

sq.in,

Linear Shrinkage:

Drying shrinkage (based on plastic
length) 2.7 per cent 5.5 per cent
Firing shrinkage at cone 9 (based on
dry length) 7.5 9.3
Total shrinkage at cone 9 (based on
plastic length) 10.0 14.3
Absorption at Cone 9 18.3

Appearance of Fired Tiles and Bars Good white Good white
Slightly checked Checked
Slightly warped Badly warped

Pyrometric Cone Equivalent Cone 33-34

1 This and the following tests in this column were made on the clay that passed
through the 200 mesh screen in the screen analysis.

There is said to be a sufficient supply of kaolin back of the present
face to last several years at the present rate of mining. When it is
exhausted mining will be started on the ridge across the valley to the
southwest, said to be underlain by an equally large body of kaolin.
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JOHN SANT & COMPANY

Headquarters: East Liverpool, Ohio
Georgia Mine: Dry Branch, Ga.
B. D. Tharpe, Supt. and Manager.

The John Sant & Company mine, just south of the Moore & Munger
Company mine and 114 miles south of the depot at Dry Branch, is
leased from Mrs. Fannie M. Tharpe, Dry Branch. The mine was
opened in 1904 by I. Mandle & Company who operated it until 1912
when it was leased by the John Sant & Company.

The mine, when visited in 1926, had a face about 600 feet long, show-
ing the following section:

Section of John Sant & Company Mine

Feet
6. Redsandy clay.......... 4
5. Brownsand... .. 2
4. Impure fullers earth and gumbo clay ... oo 23
3. Reg argillaceous sand.. 1535
2. Semi-hard white to light cream-colored kaolin breaking
with a smooth angular to concoidal fracture and containing
little or no grit 14
1. Very soft “short’” kaolin containing considerable mica and
grit; not mined.... 84
464

The kaolin of bed (2) which is mined is somewhat harder than that
in the adjoining Moore & Munger mine and is said to be very difficult
to filter press. When damp it 1s waxy in feeling, is a light cream-color,
and often shows specks or nodules up to the size of a pea of a deeper
cream-color. One piece observed by the writer showed traces of in-
distinct, alternate light and darker cream-colored, wavy layers not
over an eighth of an inch in thickness. These disappeared entirely
as the kaolin dried out and subsequent moistening did not restore
them. The kaolin dries to a good white color. The laboratory tests
on a grab sample of the kaolin from the storage shed at the mine are
given below.

The top of the sandy kaolin of bed (1) was observed in the drainage
ditches in the floor of the mine. The thickness given was stated by
the superintendent. The overburden varies somewhat, but averages
about the thickness given in the section.

Laboratory tests on a sample of semi-hard white to light
cream-colored kaolin from the John Sant & Compaeny mine,
one and a half miles south of Dry Branch, Twidgs County.

Chemical Analysts:

Moisture at 100°C.... .86
Loss on ignition............ . 13.40
Soda (Na;0) trace
Potash (K:0).......... trace

Lime (CaO) .00
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Magnesia (MgO t
Alumnina (ALOy) 38.00
Ferric oxide (Fe O ).. 1.18
Titantum dioxide (TiO:) 1.08
Sulphur trioxide (SOjy) trace
Phosphorus pentoxide (P205).... trace
Silica (Si0O.) 45.92
100.44
Sand............ 2.44
Hydrated silica .20

Plasticity Fair.
Plastic Strength Fair.
Green Modulus of Rupture 203.1 pounds per square inch.

Linear Shrinkage:
Drying shrinkage (based on plastic length)..cccoceeveeer. 5.0 per cent
Firing shrinkage at cone 9 (based on dry length).......... .6
Total shrinkage at cone 9 (based on plastic length)...... 14.0

Absorption at Cone 9 22.2 per cent.

dppéarancc of Fired Bars Fair white color and smooth surface. Checked and
warped.
Pyrometric Cone Equiualent Cone 34.

The overburden is stripped by a 1 cubic yard overhead scrape-pan
on a tight-line. It is dumped in the mined-out portion of the pit. The
kaolin is mined by pick and shovel and loaded into buckets which
are carried to the drying plant at the top of the mine by an aerial-
tram arrangement.

The kaolin is air-dried on poles in an open drying shed. After dry-
ing it goes through a double-roll crusher, a Williams pulverizer, and a
revolving 16 mesh cylindrical screen which returns the oversize to the
pulverizer. The undersize from the screen goes to a storage shed, or
is bagged, ready for shipment. The bulk or bagged kaolin is trans-
ported to Dry Branch in trucks for shipment.

The capacity of the plant is about 6,200 tons a year, but the produc-
tion in 1926 was far below capacity. Almost the entire production is
consumed by the white ware trade. V

E. J. NELSON PROPERTY

The E. J. Nelson (856 New St., Macon) property consists of 51
acres of very rolling land adjoining and northwest of the Moore &
Munger Company mine on the opposite side of the small valley in which
that mine is situated. It is about three-quarters of a mile southwest
of the depot at Dry Branch. The property was prospected several
years ago by auger borings and by digging several prospect pits. This
prospecting is said to have shown that the greater part of the property
is underlain by a deposit of soft white kaolin of unknown thickness,
under overburden ranging from 5 to 25 feet in thickness. At the time
of the writer’s visit to the property in 1926 the old prospect pits had
fallen in. The owner later opened up one of these pits and sent the
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writer a sample of the kaolin, of which the laboratory tests are given
below.

Laboratory tests on a sample of soft white kaolin from a
prospect pit on the E. J. Nelson property, three quarters of a
mile southwest of Dry Branch, Twiggs County.

Chemical Analysis:
Moisture at 100°C........ .86
Loss on ignifion............ 13.78
Soda (Na:0)...... 12
Potash (K:O)...oceecec . .08
Lime (CaO).. — 00
Magnesia (MgO)..cooecec. .08
Alumina (ALOs)...... 36.70
Ferric oxide (Fe:03).. 1.18
Titanium dioxide (TiO,)...... - 90
Sulphur trioxide (SOs).. .00
Phosphorus pentoxide (P:Os).... 10
Silica (Si0;)..... 46.24
100.04
Sand..oooo 1.31
Hydrated silica.. .04
Slaking Rapid.
Settling Rapid.
Screen dnalysis:
Retained on a 60 mesh screen........ 0.6 per cent
Through 60 mesh, retained on 100 mesh... ... 2.9
Through 100 mesh, retained on 200 mesh.................. 5.2
Through a 200 mesh screen.......... . 913
100.0

The following tests were made on the clay that passed through the 200 mesh
screen in the screen analysis.

Color of Dry Clay Good white.
Linear Shrinkage:

Drying shrinkage (based on plastic length).............. 2.2 per cent
Firing shrinkage at cone 9 (based on dry length).......... 9.7
Total shrinkage at cone 9 (based on plastic length)._.... 11.7

Appearance of Fired Tiles Fair white color. Warped. One slightly checked,
the other checked.

The above tests indicate that this soft kaolin has possibilities as a
filler for paper and other products. It also has possibilities in the
manufacture of white ware, although it shows more warping than the
average soft kaolin.

This deposit, if the quantity proves to be sufficient, is well located
in regard to drainage, water supply, and transportation.

OWEN WARE PROPERTY

The Owen Ware (colored) (Dry Branch) property consists of 87
acres east of the Macon, Dublin & Savannah Railroad, 2 miles south-
east of Dry Branch at the head of the valley that extends north to
Stone Creek near Dry Branch Post Office.
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About 10 acres on the northern end of the property are said to be
underlain by a deposit of soft white kaolin 10 to 12 feet thick under
12 to 15 feet of overburden. The kaolin does not outerop, but the
property has been prospected several times by boring with an auger.
The overburden consists of red and brown sand and fullers earth,
some of which is probably of commercial value.

ATLANTA MINING COMPANY PROPERTY

The old Atlanta Mining Company mine is on a 350 acre property,
now belonging to Mrs. Vac Hagerdorn (West Point), east of the Macon,
Dublin & Savannah Railroad, 134 miles southeast of Dry Branch,
and north of and adjoining the Owen Ware property described above.

The Atlanta Mining Company started operations in 1902-03 and
mined and shipped crude kaolin for the filler and white ware trade
until 1918, when the property was abandoned.

Veatch!, who visited the property in 1907 when the mine was in
operation, describes it as follows:

““A thickness of 25 feet of clay is known to occur, but at present only 8 to 15 feet
are mined. The clay bed is for the most part, a soft, plastic, white clay. The clay
is massive and occurs in a single bed; it is jointed and shows slickensiged surfaces,
but presents no definite system of jointing, and is slightly stained by iron and man-
ganese oxides along the joint planes. The bed shows variations in thickness, due
either to irregularities of deposition or to erosion. The strata here are almost hori-
zontal, and are but little disturbed from their original positions. The clays in the
two pits, about 200 yards apart, are parts of the same bed. The clay bed becomes
micaceous at the bottom, and is underlain by white sand and gravel.

““The overburden consists of unconsolidated sand and impure clays. The soft
limestone seen in the overburden at the pit of the Georgia Kaolin Company does
not occur here * * * | The overburden will increase as the clay is worked
back into the hill, and will reach 2 maximum of 100 feet, this being the height of the
}:ﬁﬂs a}laovi ths sr:lalll yalley in which the clay bed outcrops and in which the pits are
ocated.

When visited by the writer in 1926 one of the pits showed:

Overburden: 12 to 15 feet. Nearly all covered but red sand and
impure fullers earth and gumbo clay showing in places.

Kaolin: 12 feet. Soft to semi-hard white kaolin containing some
grit and mica and somewhat stained yellow near the top. The lab-
oratory tests on a groove sample of this bed are given below.

Sandy kaolin: 8 feet. Very soft “short” white kaolin containing
much sand and mica and grading at the bottom into white micaceous
and kaolinitic sand.

Laboratory tests on a 12 foot groove sample of soft to semi-
hard white kaolin from the old pit of the Atlanta Mining Com-
pary, one and three-quarters miles southeast of Dry Branch,
Twigds County.

1 Veatch, J. O., Second report on the clay deposits of Georgia: Georgia Geol.

Survey Bull. 18, pp. 130-131, 1909.
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Chemical Analysis:
Moisture at 100°C...... . 254
Loss on ignition. 3 12.96
Soda (Na,0)... 12
Potash (K:0)........... .06
Lime (CaO) .00
Magnesia (MgO)...._... .03
Alumina (ALO;).... .. 38.02
Ferric oxide (Fe,03).... - 1.17
Titanium dioxide (TiOy).. 1.08
Sulphur trioxide (SO;) B .00
Phosphorus pentoxide (P:0s).... trace
Silica (SiO:) 4422
100.20
Sand.. 9.68
Hydrated silica.. .05
Slaking Slow.
Settling  Slow; water still rather milky after standing 48 hours.
Secreen Analysis:
Retained on a 60 mesh screen...... 2.2 per cent
Through 60 mesh, retained on 100 mesh.____.___......._... 3.4
Through 100 mesh, retained on 200 mesh........cccoeeeeeeee. 5.6
Through a 200 mesh screen.... 88.8
100.0
Color of Dry Clay (minus 200 mesh) Good white.
Plasticity Good (sticky).
Plastic Strength  Fair.
Green Modulus of Rupture 105.2 pounds per square inch.
Linear Shrinkage: Crude Minus 200 mesh
Drying shrinkage (based on plastic
length)...... .. 6.0 per cent 6.3 per cent
Firing shrinkage at cone 9 (based on
dry length). ool 6.9 8.3
Total shrinkage at cone 9 (based on
plastic length) ..o 12.5 14.2
Absorption af Cone 9 19.8
Appearance of Fired Bars and Tiles Good white Fair white
color. Not color. Warped.
checked but One tile slightly
slightly checked; the
warped. other not
checked.

Pyromelric Cone Equivalent (crude) Cone 34.

The above tests indicate that it might be difficult to wash and filter
press this kaolin under the present methods, although it is probable
that by blunging in a tube mill and by the use of a flocculating agent
and the proper manipulation of the filter presses it could be accom-
plished. If successfully washed, the kaolin has possibilities as a filler
for paper and other products. It has possibilities in the manufacture
of white ware, although it has a tendency to warp more than the aver-
age Georgia kaolin. Probably the best use of this kaolin would be in
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the manufacture of refractories, for which it should be well suited
as far as these tests indicate.

In spite of continuous.mining for about 10 years, the property is
said to still have a large supply of kaolin. The spur track from the
Macon, Dublin & Savannah Railroad to the Georgia Kaolin Company
crosses the property.

OLD MACON MINING COMPANY PROPERTY

The old mine of the Macon Mining Company is three-quarters of
a mile southeast of the depot at Dry Branch on a 220 acre property
now owned by E. J. Nelson (856 New St., Macon). It is east of and
adjoining the property of the Atlanta Mining Company described
above, and between it and the properties of the Flamoga Clay Com-
pany and the Georgia Kaolin Company described below.

The first kaolin mine in the Dry Branch district was opened on
this property by Payne & Nelson about 1897. They mined and ship-
ped crude kaolin for about a year, when, after a short period of idle-
ness, the property was taken over and operated by the Macon Mining
Company until 1901, when mining ceased. Later the property was
leased for a time by the Atlanta Mining Company, but as far as is
known no mining was done.

When visited by the writer, the sides of the old pit had partly slump-
ed in, but 5 or 6 feet of soft light cream-colored kaolin containing
little or no grit were visible. The laboratory tests of a groove sample
of this are given below. It is overlain by about 15 feet of brown sand
and a little impure fullers earth. The thickness of the overburden
Evmﬁd probably increase to 30 feet or more if the pit were worked

ack.

A small development pit opened by the Macon Mining Company,
on the east side of the property just across the valley from the mine
of the Flamoga Clay Company, exposed the top of the kaolin bed,
partly covered by slumping from the sides. At one place the kaolin
was soft and light cream-colored, much like that in the mining pit
except that it contained a little grit. The top foot was considerably
stained. At another place in the pit a little semi-hard white kaolin,
somewhat jointed and surface-stained in the joint planes, was ex-
posed. This resembled the kaolin in the John Sant & Company mine
(see page 111). The laboratory tests are given below on a sample
of the soft unstained kaolin together with a few pieces of the
semi-hard kaolin. The owner states that he has bored 30 feet into the
kaolin here and did not reach the bottom of the bed, although at the
mine of the Flamoga Clay Company, less than an eighth of a mile to
the east, the thickness of the kaolin is not over 12 feet. The over-
burden at the pit is 10 feet, but the thickness would rapidly increase
to the south to 25 feet or more.
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Laboratory tests on samples of kaolin from the old Macon
Mining Company property, three-quarters to one mile south-
east of Dry Branch, Twiggs County.

A. Soft light cream~colored kaolin; 4 foot groove sample
from old mining pit.

B. Soft light cream~—colored and semi-hard white kaolin;
grab sample from old development pit on east side of property.

Chemical Analysis: A B.
Moisture at 100°C .. .o .70 3.32
Loss on ignition......... .. 13.74 12.42
Soda (NagO)........ .04 .08
Potash (K,0).......... trace .08
Lime (CaO).. .00 .00
Magnesia (MgO) .......... .07 .00
Alumina (AL:Os).. - .. 39.26 37.00
Ferric oxide (Fezoa) e .55 1.25
Titanium dioxide (TiOz).... 1.08 .92
Sulphur trioxide (SOs) .24 .07
Phosphorus pentoxide (POs).....corrmemmorerrceeceeacecnee .00 trace
Silica (Si0,).. 44.30 44,94

99.98 100.08
Sand.. .54 8.54
Hydrated silica... .16 .16

Slaking Rapid Fairly rapid

Settling Rapid Fairly rapid

Screen dnalysis:

Retained on a 60 mesh screen.......... 0.2 per cent 2.2 per cent
Throuﬁh 60 mesh, retained on 100 5
3
Through 100 mesh, retained on 200
esh... 1.8 7.0
Throu gha , 200 mesh screen.....ooo..... 97.1 87.5
100.0 100.0

The following tests were made on the clays that passed through the 200 mesh
screen in the screen analysis.

Color of Dry Clay
Lin:ar Shrinkage:

Excellent white

Drying shrinkage (based on plastic

length)..

1.0 per cent

Firing shrinkage at cone 9 (based on

dry length).............

Total shrinkage at cone 9 (based on

plastic length)
Appearance of Fired Tiles:

The above tests indicate that both of these kaolins have possibili-
ties as fillers for paper and other products.

Excellent white.
Shghtly warped.
One badly
checked; the
other badly
checked and
cracked.

Good white

4.7 per cent
9.0

13.3
Cream.
Warped.

One slightly
checked; the
other checked
and cracked.

The soft kaolin from the
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old mining pit has possibilities in the manufacture of white ware,
although it has more of a tendency to check than the average Georgia
kaolin. The soft and semi-hard kaolin from the eastern end of the
property has possibilities for use in the manufacture of cream or ivory
earthenware, although it shows a tendency to warp and check, Prob-
ably both would be suitable for the manufacture of refractories.

‘The owner estimates that about 100 acres of the property are under-
lain by from 10 to 30 feet of kaolin under overburden not over 30 feet
in thickness. The writer had no way to check the accuracy of this
statement. The topography is such that the clay pits would have
natural drainage. Railroad transportation and sufficient water for
washing purposes are close at hand.

R. L. HENRY ESTATE

The R. L. Henry Estate, in charge of Miss Carrie C. Henry (1017
Walnut St., Macon), consists of two tracts of land a quarter to a half
mile east of Dry Branch Post Office. One tract of 10714 acres is south
of the Dry Branch to Sandy Creek Road, the other of 350 acres is
north of the road.

Several prospect pits were dug some 10 to 15 years ago on the north
slope of a hill about half a mile north of the road. These pits have
now completely filled up, but from the size of the dump piles beside
them they must have been fairly deep. The dump beside one pit showed
a little white kaolin, too stained and weathered to sample. The hill
rises some 25 to 30feet above the highest pit and the overburden would
probably be rather heavy. This is 124 miles east of the Macon, Dub-
lin & Savannah Railroad.

About an eighth of a mile south of the road in back of the house,
a gully exposes 2 to 8 feet of soft white very sandy kaolin. This is
on the side of the property north of and adjoining the old Macon Min-
ing Company property described above.

The property should be prospected to determine if it is underlain
by a commercial kaolin deposit.

FLAMOGA CLAY COMPANY

Headquarters: Leesburg, Florida.
L. A. Morris, Pres.

Mines: Dry Branch, Georgia.
J. D. Grace, Supt.

The land now leased by the Flamoga Clay Company is 124 miles
east of Dry Branch between the old Macon Mining Company prop-
erty described above and the property of the Georgia Kaolin Com-
pany described below. The property was originally leased from J. S.
Epps by the Southern Mining Company in 1915. The Southern Min-
ing Company in 1916, after doing a little development work but no min-
ing, sold out to the R. H. Jones & Company who opened the mine
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A. KAOLIN MINE OF THE FLAMOGA CLAY COMPANY, NEAR DRY BRANCH, TWIGGS
COUNTY.

B. KAOLIN MINE OF THE GEORGIA KAOLIN COMPANY, NEAR DRY BRANCH, TWIGGS
COUNTY.
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and operated for several years. The property and equipment were
then leased to the Cherokee Mining Company who operated the mine
for two or three years. From its opening until 1928, when the lease
was acquired by the Flamoga Clay Company, approximately 50,000
tons of kaolin were mined, dried, and shipped crude to the filler and
white ware trade.

When visited by the writer in 1926, the pit was operated by the
Cherokee Mining Company. The face of the pit extended for about
1,000 feet in an east-west direction across the front of a hill. . The
face showed an average of 8 feet of soft white kaolin of excellent qual-
ity. The thickness of the kaolin occasionally ran up to 12 feet and
sometimes was as low as 4 feet. The kaolin was somewhat jointed
and occasionally surface-stained in the joint planes. Near the top
of the bed, irregular tubes and pockets filled with iron-stained sand
or hollow and coated with limonite were often found. Sometimes
pockets were found in which the kaolin contained grit. These im-
purities were all discarded in the mining. Laboratory tests are given
below on a sample of the kaolin made up of pieces taken at random
from all parts of the dry storage shed.

The overburden graded from a few feet on the western edge of the
face to 65 feet at the highest point near the eastern edge. The average
was about 40 feet. The thickness of the beds varied considerably,
but the average section was as follows:

Section of face of the Flamoga Clay Company Mine.

Feet
Red sandy day 254+
Fullers earth 44
Loose gray sand - 243

Argillaceous and calcareous sand, occasionally containing
lime nodules and Osteria shells
Soft white kaolin practically free from griti...cocoooveecaceieeeen 84+
Sandy kaolin..........

=N Qkoat

524
Laboratory tests on a gradb sample of soft white kaolin from
the mine of the Flamoga Clay Company, formerly the Cherokee
Mining Company, one and a half miles east of Dry Branch,
Twiggs County.

Chemical dAnalysis:
Moisture at 100°C_.._.. .32
Loss on ignition_....... .. 1436
Soda. (Na;0) .20
Potash (K,O).......... .08
Lime (Ca0) .00
Magnesia (MgO)........ trace
Alumina (AIQOa) J— 3700
Ferric oxide (FeyOs).. 141
Titanium dioxide (TiO.).. .54

1 Above historical description from a letter to the writer from Bruce C. Jones,
Macon, Ga.
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Sulphur trioxide (SOs) .69
Phosphorus pentoxide (POs)....- - 1.33
Silica (Si0y) 43.96
99.89
Sand.. 1.99
Hydrated silica .08

Slaking . Very rapid
Settling Very rapid
Screen Analysis:

Retained on a 60 mesh screen ..o 0.4 per cent
Through 60 mesh, retained on 100 mesh....... 1.3
Through 100 mesh, retained on 200 mesh.....c.cccooeeeeee . 1.8
Through a 200 mesh screen......_. 96.5

100.0

The following tests were made on the clay that passed through the 200 mesh
screen in the screen analysis.

Color of Dry Clay Light cream.
Linear Shrinkage:

Drying shrinkage (based on plastic length).. oo 0.7 per cent
Firing shrinkage at cone 9 (based on dry length).......... 10.3
Total shrinkage at cone 9 (based on plastic length)...... 104

Appearance of Fired Tiles Fair white color. Checked and slightly warped.

The overburden is removed by a steam shovel, dumped into tram
cars, hauled down the valley, and dumped. The kaolin is mined by
pick and shovel, loaded into a tram car, and hoisted up an incline to
the drying plant, which is on the spur track from Dry Branch to the
Georgia Kaolin Company plant.

The kaolin is air-dried on racks made of loose poles in an open-air
drying shed. The drying takes from 10 to 80 days, depending on the
weather. After drying it is erushed in a single-roll crusher and loaded
by gravity into paper-lined box cars for shipment. The present ca-
pacity of the plant is about 10,000 tons of kaolin a year. In the im-
mediate future, the Flamoga Clay Company expects to install new
equipment for removing the overburden and drying the kaolin and
to enlarge the capacity of the plant.

. GEORGIA KAOLIN COMPANY

Headquarters: 208 Broad Street, Elizabeth, N. J.
Mine and Plant: Dry Branch, Georgia.

E. Y. Mallory, Jr., Gen. Manager.

E. V. Adams, Supt.

The mine and plant of the Georgia Kaolin Company is 2 miles south-
east of the depot at Dry Branch, east of and adjoining the property
of the Flamoga Clay Company and the old Macon Mining Company
described above. The mines are at the head of the valley at the foot
of the narrow ridge that separates the valleys of Stone Creek and Big
Sandy Creek.
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The Georgia Kaolin Company was organized and the mines opened
about 1900 under the management of E. Y. Mallory, Sr., and is there-
fore the oldest of the present companies mining and shipping Georgia
kaolin. The kaolin was shipped crude until 1908, when a washing
plant was installed. In 1928 the company was re-organized under new
ownership, still retaining the original name, and elaborate changes were
made in mining and plant equipment.

MiINE

The previous mining has removed the kaolin along the outecrop on
the east side of the valley and, when visited in 1926 and again in 1928,
the working pit was at the head of the small valley and was being ex-
tended to the north and the west.

The face showed an average of 24 feet of soft to semi-hard kaolin,
light cream-colored when damp and full of numerous irregular shaped
specks and spots that were a deeper cream-color. It contains some
mica and a little fine grit, and grades at the bottom into white mi-
caceous and kaolinitic sand. Near the top of the kaolin are often
found irregular tubes and small pockets not over an inch or two in
diameter, vertical or slightly inclined, and filled with coarse iron-
stained sand or hollow and lined with limonite. When removed, the
latter resemble tree roots. The origin of these is doubtful. Similar
phenomena, although not common, have been observed in other sedi-
mentary kaolin deposits in Georgia.

The overburden averages 25 feet in thickness, but runs up to 40 feet
on the northeast side. The individual beds vary considerably in thick-
ness and character. The following sections were made on opposite
sides of the pit in 1926:

Sections in the pit of the Georgia Kaolin Company
East Side of Pit

Feet
5. Greenish-drab fullers earth with some thin interbedded
brown and red sand layers 25-30
4. White fossiliferous limestone, irregularly indurated at the ;
top
3. Cross-bedded brown sand 7
2. Soft to semi-hard kaolin 244
1. White micaceous and kaolinitic sand : ?
63+
West Side of Pit Feet
5. Greenish-drab fullers earth with some thin interbedded
brown and red sand layers 15-20

4. and 3. Yellow sand and hard sandy greenish fossiliferous
limestone. Very large Osteria abunganf 1

2. Soft to semi-hard kaolin.............. 24 4~

1. White micaceous and kaolinitic sand ?

40+
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The overburden is removed by two steam and one electric shovels.
When visited in 1928 it was loaded into tram-cars and hauled down
the valley for dumping; but an aerial tram-way was under consruc-
tion to carry it over the ridge and durop it in the next valley to the
east.

The kaolin is mined by pick and shovel, loaded into tram-cars, and
hoisted up an incline to the plant.

Prant

The plant of the Georgia Kaolin Company previous to 1928 was
much like that of the other kaolin washing plants of the Dry Branch
and Wilkinson county districts. It consisted of a disintegrator or
blunger, settling-troughs, settling-tanks, filter-presses, and a drier.
When visited by the writer in the fall of 1928, the plant was being en-
tirely rebuilt with the addition of some equipment new to the kaolin
washing industry. A portion of the kaolin will be refined by an air
separation process. This separates about 50 per cent of the kaolin
free of grit and mica; and the remainder of the kaolin, containing all
of the grit and mica, is recovered by washing. The principal changes
in the washing system are the addition of a cone-classifier and a Dorr
thickener, and continuous drying in a rotary cylindrical drier.

These improvements are ones that have long been needed in the
industry, and should result in a cleaner and more uniform product.
The capacity of the plant will be about 40,000 tons per year. The
refined kaolin will be largely used as a paper filler. A little crude
kaolin will go into the manufacture of ceramic products. The plant
is served by a spur track from the Macon, Dublin & Savannah Rail-
road at Dry Branch.

T. S. THARPE PROPERTY

The T. S. Tharpe (Dry Branch) property of 900 acres is east of the
Georgia Kaolin Company on the opposite side of the ridge. It lies
between the Dry Branch to the colored Antioch Church Road and
the Antioch Church-Irwinton Road, and is 814 to 4 miles southeast
of Dry Branch.

Cursory prospecting is said to have indicated that the lower slopes
of the valley are underlain by a deposit of soft white kaolin,
probably a continuation of that mined by the Georgia Kaolin Com-
pany. The only outcrop visible was one foot of very soft white kaolin
underlain by yellow cross-bedded sand. Further prospecting should
be done.

DR. C. L. TOOLE PROPERTY

The property of Dr. C. L. Toole (721 Bibb Bldg., Macon), known
as the Old Isaac Maxwell Place, is northwest of and adjoining the
T. 8. Tharpe property described above and is 2 to 214 miles northwest
of Antioch Church and 8 to 814 miles southeast of Dry Branch.
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An outcrop on the northeast side of the property about three-quar-
ters of the way down the slope from the ridge shows 8 inches of low-
grade bauxite or hard bauxitic clay overlain by red sandy mottled
clay and underlain by red sand. The slope below is strewn with float
pie(iies of bauxite. Near the foot of the slope is an outcrop of white
sand.

Several outcrops on the southeastern edge of the property near the
foot of the slopes to an intermittant branch show about 4 feet of much
weathered and stained soft white sandy kaolin.

These outcrops, while not of themselves of value, may indicate
hidden deposits of commercial value.

J. W. BRYANT PROPERTY

The J. W. Bryant (Griswaldville, Rt. 2) property of 520 acres is ad-
joining and northeast of the Dr. C. L. Toole property described above.
It is 134 miles northeast of the Georgia Kaolin Company, 2 miles
northwest of Antioch Church, and about 324 miles east of Dry Branch.

Several gully outcrops in a hollow near the road show about 4 feet
of very soft kaolin full of mica and grit and often stained yellow, over-
lain by 12 to 14 feet of red sandy clay. The writer bored 6 feet below
one of these outcrops and found only white sand. The slopes nearby
show considerable “float” bauxite, but no outcrop of bauxite in place
was seen.

A well at the house is said to have gone through 20 feet of red sandy
clay, 5 feet of kaolin, 10 feet of white sand, 15 feet of good white kaolin,
3 feet of streaked yellow and white kaolin, and 134 feet of very solid
deep-blue kaolin. A shallower well at the old gin house struck 8 feet
of kaolin. Beds of kaolin have been struck in other wells on the place.

The top of a bed of kaolin outcrops on the southern edge of the
property about a mile from the Georgia Kaolin Company. This out-
crop was not visited and the thickness of the bed is not known.

This property should be prospected to determine the thickness and
extent of the deposits.

MRS. MARTHA BALCOM PROPERTY

The Mrs. Martha Balcom (Griswaldville, Rt. 2) property consists
of 300 acres in Land Lots, 40, 41, and 56, 27th Land District, Twiggs
County. It is a quarter of a mile north of Antioch Church, 134 miles
east of the Georgia Kaolin Company, and 824 miles east of Dry
Branch.

A gully outcrop east of the house shows a foot or two of soft white
kaolin much stained brown and red, under 3 feet of red sand. The
writer bored with an auger for 12 feet into this kaolin and was still
in it when stopped. A 114 foot layer of very sandy kaolin was struck
about 2 feet from the top. The rest of the way the kaolin was soft
and white, although somewhat stained yellow and brown all the way
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down. The laboratory tests are given below on a sample of the bor-
ings from 4 feet under the surface to the bottom of the hole, a thick-
ness of 8 feet.

Laboratory tests on a sample of soft white and stained yellow
and brown kaolin from auger borings at an outcrop on the JMrs.
Martha Balcom property, a quarter of a mile north of Antioch
Church, Twiggs County.

Chemical dnalysis:
Moisture at 100°C 58
Loss on ignition._. 14.02
Soda (Na,0).. .03
Potash (K,0) trace
Lime (Ca0) .00
Magnesia (Mg0O) trace
Alumina (ALOs).... 41.30
Ferric oxide (FesO3) .79
Titanium dioxide (Ti0,) 1.08
Sulphur trioside (SOs) .00
Phosphorus pentoxide (P.05) trace
Silica (Si0:) 42.10
99.90
Sand 3.39
Hydrated silica .16
Slaking Rapid.
Settling Rapid.
Screen Analysis:
Retained on a 6Q mesh screen 0.2 per cent
Through 60 mesh, retained on 100 mesh 0.5
Through 100 mesh, retained on 200 mesh.....cco........ 1.3
Through a 200 mesh screen .. 98.0
100.0

The following tests were made on the clay that passed through the 200 mesh
screen in the screen analysis.

Color of Dry Clay Light cream.

Linear Shrinkage:
Drying shrinkage (based on plastic length)........ 1.0 per cent
Firing shrinkage at cone 9 (based on dry leng 10.8
Total shrinkage at cone 9 (based on plastic length 11.7

Appearance of Fired Tiles Excellent white color. One slightly checked and
slightly warped; the other checked and badly warped.

The above tests indicate that this kaolin has possibilities as a filler
for paper and other products. It also has possibilities in the manu-
facture of white ware, although it shows a tendency to check and
warp.

The overburden back from the outcrop would have a thickness
of from 10 to 20 feet. The property should be prospected to deter-
mine the extent and thickness of this deposit. Although it is less than
2 miles from the spur track of the Macon, Dublin & Savannah Rail-

road at the Georgia Kaolin Company, a high ridge would have to be
crossed.
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STEWART BROS. PROPERTY

The Stewart Bros. property, in charge of T. J. Stewart (501 Mul-
berry St., Macon), consists of about 900 acres in the northern part
of Twiggs County near the Bibb County line. It extends eastward
from the main line of the Southern Railway northeast of Reids Station
to the Macon to Old Marion Road, and is adjoined on the south by
the F. J. Ray & Bro. property described below. The western
edge of the property includes a portion of the swamp of the Ocmulgee
River. On the northern edge, the land rises rapidly from the swamp
towards a narrow flat-topped ridge, known as Browns Mountain, which
is about 180 feet above the level of the swamp. On the southern por-
tion of the property the land rises very gently from the swamp east-
ward to the new Cochran Road, and then rises rapidly to the main
ridge, of which Browns Mountain is a small isolated outlier. On the
southeastern corner of the property at the Macon to Old Marion Road
the ridge is cut by a small valley that drains to the south. The flat
land and the lower slopes of the ridges are underlain by sands and
kaolin deposits of Cretaceous age. The upper slopes and tops of the
ridges are underlain by sands, red sandy clays, fullers earth, and in-
durated sandstone of the Barnwell formation of Eocene age.

Several small thin lenses of soft white kaolin surrounded by white
sand outcrop on the slopes of Browns Mountain. On the west slope
of the main ridge above the New Cochran Road, kaolin is said to out-
crop in two layers, each about a foot thick, with coarse white sand
between the layers and below the bottom one.

On the Macon te Old Marion Road just south of the property line
on the F. J. Ray & Bro. property is the 10 foot outcrop of soft to semi-
hard kaolin described on page 126). The overburden on the prop-
erty line is about 10 feet, but it would rapidly increase northward
to 50 to 75 feet of fullers earth and red sand. About 35 feet of
the fullers earth is of the same type as that at Pikes Peak and is of
commercial value. This is about 8 miles east of the Southern Railway.

F. J. RAY & BRO. PROPERTY

Tke F. J. Ray & Bro. (Dry Branch, Rt. 1) property consists of
about 3,000 acres in the northern part of Twiggs County near the
Bibb County line and south of the Stewart Bros. Property described
above. It extends from the main line of the Southern Railway near
Rieds Station eastward to the Macon to Old Marion Road. The
western edge of the property includes a portion of the swamp of the
Ocmulgee River. To the east of this the land rises gently to the new
Cochran Road, and is underlain by sands and possibly kaolin of Cre-
taceous age. Between the Cochran Road and the Macon to Old Mar-
ion Road some two miles to the east, the land rises rapidly to a ridge,
the top of which is between 150 and 175 feet above the Cochran road.
The lower part of the western slopes of this ridge are underlain by
deposits of Cretaceous age; the upper part and top of the ridge are
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underlain by sands, fullers earth, and red sandy clay of the Barnwell
formation of Eocene age. The top of the ridge is rolling rather than
flat, and on the eastern edge of the property the underlying Cretaceous
strata are exposed at two or three places.

No outcrops of kaolin have been found on the slope of the ridge
east of the ¥. J. Ray & Bro. Store on the Cochran Road, although

there are several good sized springs that may be emerging on top of a
bed of kaolin.

A gully, 8 miles east of the Southern Railway, near the Macon to
Old Marion Road on the northern edge of the property in Land Lot
120 in the 28th Land District of Twiggs County, shows 10 feet of
semi-hard to soft kaolin, a light cream-color when wet, but drying
white. The outcrop is very massive and is somewhat jointed, with
black slickensided organic stains in the joint planes, but no red stains.
It breaks out in large blocks with a smooth and slightly concoidal
fracture. The kaolin may or may not extend deeper than is showing
in the gully. The upper part of the outcrop contains a few small sand
pockets not over an inch in diameter, some spherical and some tube-
shaped and extending several inches into the kaolin. The sand is
fine-grained quartz; white except where occasionally stained black
by organic matter. The laboratory tests on a groove sample of the
10 foot exposure of kaolin are given below.

The kaolin is overlain at the outcrop by 8 feet of coarse light-yellow
sand with some green and black streaks, and 5 feet of brown sand.
The overburden is about 10 feet at the road, but in every direction ex-
cept to the southwest the land rises and the overburden would in-
crease in thickness.

Laboratory tests on a groove sample of semi-hard to soft
kaolin from a 10 foot gully outcrop on the F. J. Ray & Bro. pro-
perty, near the Macon to Old Marion Road, 8 miles east of the
Southern Railway, in the northern part of Twigds County.

Chemical Analysis:
Moisture at 100°C...... 1.32
Loss on ignition .. 13.58
Soda (Na,0) .09
Potash (K;0) .08
Lime (Ca0).. .00
Magnesia (MgO).......... . trace
Alumia (Alea) 37.70
Ferric oxide (Fe:0;).... 1.40
Titanium dioxide (T10;).. 72
Sulphur trioxide (SO;) A1
Phosphorus pentoxide (P:05) trace
Silica (SiOy) 45.16
100.16
Sand 6.31
Hydrated silica.. 14

Slaking Slow.
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Settling Very slow. Water not clear after standing overnight, but clear after
standing 48 hours.
Screen dnalysis:

Retained on a 60 mesh screen........ 0.5 per cent
Through 60 mesh, retained on 100 mesh........______. 1.9
Through 100 mesh, retained on 200 mesh......__....... 7.7
Through a 200 mesh screen........ 89.9

100.0

Color of Dry Clay (méinus 200 mesk) Light cream.

Plasticity Good.

Plastic Strength Good.

Green Modulus of Rupture (crude) 123.6 pounds per square inch.

Linear Shrinkage:

_Crude Minus 200 mesh
Drying shrinkage (based on plastic
length)...... 7.0 per cent 6.4 per cent
Firing shrinkage at cone 9 (based on
dry length) 8.1 8.4
Total shrinkage at cone 9 (based on
plastic length)... . 14.5 14.2

Absorption at Cone 9 (crude) 21.2 per cent.

Appearance of Fired Bars and Tiles: Crude: Light cream-color. Slightl
warped but not checked. Minus 200 mesh: Dirty cream-color. Badly warpecz
One tile not checked, the other slightly checked.

Pyrometric Cone Equivalent (crude) Cone 35,

The above tests indicate that on account of its slow slaking and
settling this kaolin would be very difficult to wash and filter-press.
However, this could probably be accomplished by blunging in a tube
mill, by the use of chemicals to cause flocculation, by the proper mani-
pulation of the filter-presses, or by other methods of control. If wash-
ed, it has possibilities as a filler for paper and other products. Its
suitability for the manufacture of white ware is very doubtful be-
cause of its poor fired color and its tendency to warp. Probably the
kaolin is best suited for the manufacture of refractories, for which
purpose, as far as these tests indicate, it should be very satisfactory.

A mile to the south of this outcrop, near the line between Land Lots
98 and 119, a gully just west of the Macon to Old Marion Road shows
3 feet of this same type of semi-hard to soft kaolin under 6 to 8 feet
of overburden. The owners state that they bored 20 feet into this
kaolin without striking the bottom of the bed.

Thorough prospecting will be necessary to determine the extent and
thickness of the kaolin and the amount of overburden on this prop-
erty. It is thought, however, from the outcrops on the western slope
of the ridge on the Stewart Bros. property (see page 125) to the
north that the bed of kaolin thins towards the west. One difficulty
in the way of mining operations will be the necessity for conveying
the kaolin down the steep slope of the ridge to the railroad. Water
for washing purposes can be obtained from the Ocmulgee River or
possibly from artesian wells driven in the flat land near the railroad.
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M. E. BARNES PROPERTY

The M. E. Barnes (Dry Branch, Rt. 1) property of 200 acres is in
the northern part of Twiggs County, three-quarters of a mile west of
the colored Stones Creek Church and the Riggins Mill Road. It is
is 214 miles northwest of the Macon, Dublin & Savannah Railroad
at Pikes Peak and about 5 miles east of the main line of the Southern
Railway System. The land is rolling and there are several knolls or
small ridges with intervening hollows.

A well dug on the top of one of these knolls went through 20 feet
of red sandy clay, then a thin layer of “shell-rock”, then a foot of
sand, and bottomed in 4 feet of soft light cream-colored kaolin, some-
what stained in the upper foot or two, containing little or no grit. The
laboratory tests on a sample of the unstained kaolin are given below.
The owner claims to have bored with an auger 10 feet into the kaolin
from the bottom of the well without striking the bottom of the bed.
Another well dug in the hollow to the east and some 25 to 35 feet lower
is said to have gone through 16 feet of overburden and 214 feet into
kaolin of the same quality. If this is a part of the same lens of kaolin,
the total thickness of the bed under the knoll must be at least 20 feet.
A well near the house on the hill to the south is said to have struck
kaolin at a depth of 12 feet.

Laboratory tests on a sample of soft light cream—colored
kaolin from 4 feet in the bottom of a well on the M. E. Barnes
property, three quarters of a mile west of the colored Stones
‘Creelc Church, Twigds County.

Chemical Analysis:
Moisture at 100°C....

Loss on ignition...... 13.92
Soda (Na:0) .18
Potash (K,0).. 12
Lime (CaO)..coe.ooeee .00
Magnesia (MgO) .00
Alumina (Al:Os5) 37.00
Ferric oxide (Fe:0s) .78
Titanium dioxide (TiO;) 1.17
Sulphur trioxide (SOs) .00
Phosphorus pentoxide (P205) 03
Silica (Si0;) 45.08
99.08
Sand....
Hydrated silica 13

Slaking Rapid.
Settling Rapid.
Screen Analysis:

Retained on a 60 mesh screen 0.1 per cent
Through 60 mesh, retained on 100 mesh......ccommmne.... 0.7
Through 100 mesh, retained on 200 mesh.......cccoeee....... 1.8
Through a 200 mesh screen.... 97.4
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The following tests were made on the clay that passed through the 200 mesh
screen in the screen analysis.

Color of Dry Clay Excellent white.

Linear Shrinkage: .
Drying shrinkage (based on plastic length). ... 4.4 per cent
Firing shrinkage at cone 9 (based on dry length)....... .2
Total shrinkage at cone 9 (based on plastic length)...... 13.2

Appearance of Fired Tiles Good white color. Checked. One tile warped,
the other badly warped.

The above tests indicate that this soft kaolin has possibilities as
a filler for paper and other products. It also has possibilities in the
manufacture of white ware, although it has a tendency to check and
warp more than the average Georgia kaolin.

The property should be thoroughly prospected to determine the
thickness and extent of this deposit. The lower part of the deposit
probably lies below the level of natural drainage.

DEFOE AND ASBELL PLACES
E. J. GROSSMAN

The Defoe Place and the Asbell Place were prospected and the
mineral rights leased several years ago by M. A. Edgar. The lease
has recently been purchased from the Edgar Estate by E. J. Grossman
(25 Church St., New York, N. Y.), who 1s connected with the Georgia
Kaolin Company (page 120) and the American Industrial Clays,
Inc. (page 316).

The Defoe Place is west of and adjoining the M. E. Barnes prop-
erty described above, about a mile and a half west of the colored Stones
Creek Church and the Riggins Mill Road, and 8 miles northwest of
Pikes Peak. About 30 acres of the property are said to be underlain
by kaolin over 27 feet in thickness and with 16 to 18 feet of overbur-
den.

A well at the house, which is on a hill, is said to have struck the
kaolin at a depth of 16 feet. A trench dug on the slope in front of the
house struck soft white to cream-colored kaolin under 12 feet of over-
burden. An auger boring in the bottom of the trench went 27 feet
into the kaolin without striking the bottom of the bed. The kaolin
outcrops in an old road on the slope west of the house. Here the writer
bored through two feet of soft somewhat stained kaolin and three
feet into unstained kaolin. The laboratory tests are given below
of a sample made up of the auger borings from the three feet of un-

stained kaolin together with pieces of kaolin from the prospect trench
dug by Mr. Edgar.

Laboratory tests on a sample of soft white to cream~colored
kaolin from auger borings and a prospect trench on the Defoe
Place, one and a half miles west of the colored Stones Creek
Church, Twiggs County.
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Chemical Analysis:
Moisture at 100°C.. 94
Loss on ignition 13.54
Soda (Na:0).. .06
Potash (K;0) 08
Lime (CaO) .00
Magn_esxa (MgO) trace
Alumina (ALOs).... 38.00
Ferric oxide (Fe:03) .78
Titanium dioxide (TiOy).. 1.44
Sulphur trioxide (SOs) .00
Phosphorus pentoxide (P205) ... trace
Silica (SiOy) 45.18

100.02

Sand.. ... 2.87
Hydrated silica .26

Slaking Rapid,

Settling Rapid.

Sereen Analystis:
Retained on a 60 mesh screen...... 0.7 per cent
Through 60 mesh, retained on 100 mesh 39
Through 100 mesh, retained on 200 mesh.......cooec.. 4.9
Through a 200 mesh screen 91.2

100.0
The following tests were made on the clay that passed through the 200 mesh
screen in the screen analysis.
Color of Dry Clay Good white.
Linear Shrinkage:

Drying shrinkage (based on plastic length)............. — 4.7 per cent
Piring shrinkage at cone 9 (based on dry length).......... 9.8
Total shrinkage at cone 9 (based on plastic length)...... 14.0

Appearance of Fired Tiles Excellent white color. Warped and checked.

The above tests indicate that this soft kaolin has possibilities as a
filler for paper and other products and in the manufacture of white
‘ware.

The Asbell Place of 188 acres is just west of the Defoe Place and is
about a mile east of the Macon to Old Marion Road. In the vicinity
of the house there is said to be 15 to 20 feet of soft white kaolin under
about 20 feet of overburden. On the hill to the north of the house
there is said to be 30 feet of kaolin under 10 to 15 feet of overburden.
The prospect pits have all been filled in and no outcrops are showing.
One of the pits is said to have been dug through 6 feet of overburden
and 8 feet of kaolin, below which 10 more feet of kaolin were bored
without reaching the bottom of the bed.

The lease also includes a right-of-way from these two properties
to the Macon, Dublin & Savannah Railway at Pikes Peak, about
3 miles to the southeast.

B. D. MELTON PROPERTY

The B. D. Melton (Dry Branch, Rt. 1) property is on the west side
of the Macon to Old Marion Road, 3 miles south of its junction with



TWIGGS COUNTY 131

the new Cochran Road and 8 miles east of the main line of the South-
ern Railway System at Phillips Station. It contains 476 acres in Land
Lots 116, 125, and 126, 28th Land Distriet, Twiggs County.

A drilled well south of the Melton house at a tenant house is said
to have gone through 30 feet of sand and red sandy clay and then 25
feet of soft white kaolin of apparently excellent quality. Laboratory
tests are given below of a sample of this kaolin from pieces saved when
the well was dug. Below the white kaolin was 5 feet of somewhat
yellow-stained kaolin, followed by sand with some kaolin layers to a
depth of 174 feet, where water was struck. A much older dug well
at the Melton house is said to have gone through 25 feet of somewhat
stained kaolin.

Laboratory tests on a sample of soft white kaolin from a well
on the B. D. Melton property, three miles east of Phillips Sta-
tion, Twiggs County.

Chemical Analysis:
Moisture at 100°C____. 1.00
Loss on ignition........ 13.70
Soda (Naz0)........ .08
Potash (K;O)............ .08
Lime (Ca0)..ccceorannnn .00
Magnesia (MgO)........ trace
Alumina (Al,Os).... 41.40
Ferric oxide (Fe:0s).. .79
Titanium dioxide (TiOs).... .90
Sulphur trioxide (S0;) .00
Phosphorus pentoxide (P.0s).. trace
Silica (Si0s).. 42.00
99.95
Sand...cec e 2.55
Hydrated silica.. . 13
Slaking Rapid.
Settling Rapid.
Screen Analysis:
Retained on a 60 mesh screen.... ... 0.3 per cent
Through 60 mesh, retained on 100 mesh...... 1.0
Through 100 mesh, retained on 200 mesh..... . 2.4
Through a 200 mesh screen.... ..ol 96.3
100.0

The following tests were made on the clay that passed through the 200 mesh
screen in the screen analysis.

Color of Dry Clay Light cream.

Linear Shrinkage: 1

Drying shrinkage (based on plastic length)......... ... 3.9 per cent
Firing shrinkage at cone 9 (based on dry length)......... 10.2
Total shrinkage at cone 9 (based on plastic length)...... 13.7

Appearance of Fired Tiles Excellent white. Not checked but slightly warped.
1 Based on one tile only. The other tile broke in drying.
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The above tests indicate that ihis soft kaolin has possibilities as a
filler for paper and other products. It also has possibilities in the
manufacture of white ware, although the breaking of one of the tiles
in drying may indicate a weak green strength.

An outcrop on the Macon to Old Marion Road just south of the
cross road to Phillips Station shows 15 o 20 feet of soft kaolin, very
much stained pink and yellow and cortaining a little grit. Similar
kaolin outcrops in the valley on the wes: side of the property.

This property should be thoroughly prospected to determine the
character and extent of the kaolin deposit and the amount of over-
burden. One corner of the property is crossed by the grade of the
Birmingham & Savannah R. R. that was graded but never completed
from Reids Station on the Southern Railway System to Pikes Peak
on the Macon, Dublin & Savannah Railroad. The nearest point on
the Southern Railway System is at Phillips Station, 8 miles to the
west.

The Smith Place, the Butler Melton Place, and the R. W. Bond
property, all adjoining on the east, are said to be underlain by more
or less soft kaolin.

J. H. BULL PROPERTY

The J. H. Bull (Dry Branch, Rt. 1, Box 52) property consists of
166 acres in Land Lot 102, 28th Land District, Twiggs County, ad-
joining and south of the B. D. Melton property described above, on
the east side of the Macon to Old Marion Road, 8}4 miles east of
Phillips Station on the Southern Railway System.

Kaolin shows at several places on the property but the outcrops
are small and much weathered. The owner has prospected parts of
the property finding soft white kaolin at some places and stained
kaolin at others. A well at the house is said to have struck kaolin at
a depth of 15 feet and to have gone through about 40 feet of soft kaolin,
mostly without stain. An old saw-mill well in the hollow behind the
house is said to have gone through 14 feet of overburden and to have
bottomed in 3 feet of fine white kaolin.

The old grade of the Birmingham & Savannah R. R. (never com-
pleted) crosses the southern edge of the property. The writer bored
in the bottom of a 5 feet cut on this grade and went through 5 feet
of coarse sand and 6 feet into a bed of soft white kaolin containing
a little grit. ,

The owner estimates that 10 acres or more of the property are under-
lain by kaolin of good quality. Probably most of the kaolin lies be-
low the level of natural drainage.

TWIGGS COUNTY XKAOLIN COMPANY

Headquarters: 815 15th Street, N. W., Washington, D. C.
Frank Lawson, Pres.
Dr. J. M. Boyd, Vice-Pres. (Dry Branch, Rt. 1, Ga.)
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The Twiggs County Kaolin Company is a development company
that in 1924 and 1925 purchased and partially prospected nearly a
thousand acres of land extending eastward from Phillips Station on
the Southern Railway System almost to the Macon to Old Marion
Road.

The western part of the property, Land Lot 138, 28th Land Dis-
trict, Twiggs County, contains the old Rico Mining Company kaolin
wine, 124 miles east of Phillips Station and half a mile east of the
New Cochran Road. This mine was opened and a spur track built
from the railroad about 1902 but in less than a year it was abandoned
without having. produced much mercantable kaolin. Veatch!, who
visited the pit in 1907, describes it as follows:

“Extensive preparations were made at one time for the mining of clay on this
property * * * machinery was installed, drying sheds erected, and a spur
track built from the main line of the Southern Railway. The company in charge
failed, however, before any great amount of mining was done, and the property
has been abandoned since 1903.

“The pit at the time of my visit, 1907, was largely filled with sand, and the full
thickness of the clay bed was not exposed. The section in the pit showed 4 to 16
feet of clay overlain by 8 to 10 feet of sand. The clay bed shows variations in tex-
ture-and thickness and character of the clay. The first 8 feet was a soft, jointed
clay, more or less stained yellow and red by iron oxide; beneath this was 8 feet of
pure white, gritless clay, which was in turn underlain by a2 micaceous, white sand.
This sand was penetrated 7 feet. This boring was made in the east end of the pit,
and can be taken as representing the thickness of the bed only at this point. * * *
The bed is likely to represent variations in thickness.

“The overburden is soft rock, consisting of sand and clay and its removal pre-
sents no especial difficulties. The overburden will perhaps not exceed 30 feet.

“In 2 gully 200 yards southeast of the pit, the clay bed is exposed naturally,
and shows 8 feet of soft white and yellow clay, underlain by micaceous sand. An
auger boring was also made 100 yards west of the clay pit, and at about the level
of the clay bed in the pit. This boring showed:

Feet
Soft clay, with yellow and red iron streaks......oooociiiiieeaece 5
Soft, white clay, very free from grit.... . 9
White clay, with yellow iron stains; micac€ous....coococeeaecececeeeee 1

“While the property has not been thoroughly prospected and explored, the guality
of the clay and the amount already known, justify development.”

The Twiggs County Kaolin Company, on taking over the property,
sunk a prospect pit in the old mine. This is said to have passed
through 6 feet of soft kaolin containing more or less grit, 9 feet of
soft white kaolin very free from grit, 7 feet of soft white kaolin con-
taining more or less grit and mica, and struck white sand. At the
time of the writers visit in 1926, this prospect pit had filled in.

The old mining pit showed 10 feet of yellow cross-bedded sand
overburden containing in the middle a lens 10 inches thick and 6 feet
long of reworked stained kaolin. Four feet of the main kaolin bed
was showing. This was soft, light cream-colored when wet but dry-
ing white, and contained a moderate amount of sand. At the top it

! Veatch, J. O., Second report on the clay deposits of Georgia: Georgia Geol.
Survey Bull. 18, pp. 146-149, 1909.
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was jointed and somewhat stained red and yellow in the joint planes,
but with very little stain in the clay itself except at the very top.

Another prospect pit at the top of the gentle slope south of the old
mine is said to have passed through 40 feet of overburden and 20 feet
of kaolin, and was stopped on account of water. The top of this pit
is only about 30 feet higher than the top surface of the kaolin in the
old mine, indicating that the surface of the kaolin is dipping toward
the south. This may be due to a thinning of the kaolin lens in that
direction.

The kaolin removed in digging these prospect pits was stored in a
drying shed. The laboratory tests are given in the first column below
of a sample made up of pieces taken at random from along both sides
of this drying shed. ‘

Prospecting by the company is said to indicate that about 80 acres
of this.end of the property are underlain by kaolin under less than 40
feet of overburden.

Land Lot 115 on the eastern edge of the property, 8 miles east of
Phillips Station near the Macon to Old Marion Road, was thoroughly
prospected. This is adjoining and south of the B. D. Melton prop-
erty (see pages 130-132) and west of the J. H. Bull property (see
page 132). This prospecting is said to have indicated that about
100 acres are underlain by a deposit of kaolin of sufficient thick-
ness and not too much overburden to be mined. The land is rolling,
being cut into small valleys or hollows with bottoms some 50 to 100
feet below the ridges of varying width that lie between them. The
kaolin outcrops at a number of places in these valleys.

A prospecting well at the house of Jean Bond (colored) on one of
the highest points on the property is said to have gone through 12 feet
of red sandy clay and red sand, 41 feet of soft white kaolin contain-
ing almost no grit, and then 45 feet of very coarse white micaceous
and kaolinitic sand containing some water-worn quartz pebbles up
to half an inch in diameter. Near the bottom were pebbles and lumps
of soft white and cream-colored kaolin up to 8 to 4 inches in diameter.
The kaolin from the main bed removed in digging the well was stored
in a shed nearby. Several borings down the slope on each side from
this point showed the overburden to be from 4 to 7 feet thick.

About 100 yards to the south of this well is a cut of the Birming-
ham & Savannah R. R. that some 30 years ago was graded but never
finished between Rieds Station on the Southern Railway System and
Pikes Peak on the Macon, Dublin & Savannah Railroad. A little
kaolin was mined from the edge of this cut about the time of the Rico
Mine development. This now shows 15 feet of crosshedded sand
overlying 4 feet of soft white kaolin, moderately jointed and with a
little yellow-stain along the joint planes. The Twiggs County Kaolin
Company claims to have bored 33 feet into the kaolin bed without
reaching its bottom. A prospect pit nearby is said to have shown 11
feet of overburden and 24 feet of soft white kaolin, the upper 3 feet
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somewhat pink-stained. The pit was still in the kaolin when stopped.

Laboratory tests are given in the second column below of a sample
of kaolin from both the prospect well near the negro house and the old
mining pit on the edge of the old railroad cut.

Laboratory tests on samples of soft white kaolin from the
Twiggs County Kaolin Company property, east of Phillips
Station, Twiggs County.

A. From prospect well in the old Rico Mining Company pit
on the west side of the property. Showed 22 feet of kaolin.

B. From a prospect well showing 41 feet of kaolin, and from
4 feet showing in an old mining pit, on the east side of the

property.

Chemical Analysis: A, B.
Moisture at 100°C... .36 .60
Loss on ignition... 13.02 13.48
Soda (NazO)....... 05 .08
Potash (K;0).. .07 .06
Lime (Ca0).. .00 .00
Magnesia (MgO)...... 15 trace
Alumina (AlOs).. 37.60 41.61
Ferric oxide (FezOs) .78 1.38
Titanium dioxide (TlOg) 1.35 .54
Sulphur trioxide (SOs) 17 .16
Phosphorus pentoxide (P2O05s).....oemmeereemecemeeeceee .22 trace
Silica (Si0g).. 46.96 42.27

100.73 100.18
Sand.... .35 1.02
Hydrated silica 13 .03

Slaking Rapid Rapid

Settling Rapid Rapid

Sereen Analysis:

Retained on a 60 mesh screen.. 4.4 per cent 0.5 per cent
Through 60 mesh, retained on 100
mesh 2.8 1.5
Through 100 mesh, retained on 200
mesh 3.5 3.5
Through a 200 mesh screen............. 89.3 94.5
100.0 100.0

The following tests were made on the clay that passed through the 200 mesh

screen 1n the screen analysis.

Color of Dry Clay Light cream Light cream
Linear Shrinkage:
Drying shrinkage (based on plastic
length) ... 2.97 per cent 2.9 per cent
ang shrinkage at cone 9 (based
n dry length). oo 10.6% 9.0
Total shrinkage at cone 9 (based on
plastic length)...coooooeeoe 13.2 11.7
Appearance of Fired Tiles: Fair white Fair white
Warped Slightly war

Sllghtly checked Slightly chec ed

tResults from one tile only.

The other tile broken in drying.
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The above tests indicate that both of these kaolins have possibili-
ties as a filler for paper and other products. They also have possibi-
lities in the manufacture of white ware, and, as far as the tests made
indicate, in the manufacture of refractories.

This property is undoubtedly underlain by a large deposit of soft
white kaolin under moderate overburden and well situated for drain-
age of the kaolin pits, except perhaps for the bottom part of the beds.
That furthest from the railroad seems to be thickest and contains
less grit. The company owns a flat plant-site on the Southern Rail-
way at Phillips Station. A deep driven well at Phillips Station gives
a strong flow of artesian water suitable for washing and probably
for boiler purposes.

EMERALD PLACE FARMS
(WIMBERLY PLANTATION)

The Emerald Place Farms, owned by Mrs. Minter Wimberly (Adams
Park), consist of some 8,000 acres of land extending from the Ocmul-
gee River just south of Adams Park eastward for 3 miles to the new
Cochran Road, thence southward for a mile or two. The western
part of the property is crossed by the main line of the Southern Rail-
way System. The northern and western part of the property is a flat
to gently rolling plain underlain by sands and clays of the Ripley
formation of Upper Cretaceous age. The Barnwell formation of Eocene
age, including the Tivola tongue of the QOcala limestone, fullers earth
beds, and red sand and sandy clay, outcrops in a low escarpment across
the southeastern part of the plantation.

A small and greatly weathered outcrop of kaolin is exposed on the
gentle slope from Savage Creek to the flat terrace north of the Creek,
about 114 miles east of Mrs. Wimberley’s house on Land Lot 242 or
225, 25th Land District, Twiggs County. A former prospect pit dug
at this outcrop struck hard to semi-hard kaolin containing comsid-
erable pink, red, and brown stain and iron nodules. The writer, after
digging out the weathered kaolin to a depth of 5 feet in this pit, bored
9 feet in cream-colored hard to semi-hard kaolin without reaching the
bottom of the bed. The kaolin contained some fairly coarse sand,
and pink stain and red iron nodules were fairly frequent the entire
depth of the hole. The laboratory tests are given in the first column
below of a sample of the kaolin brought up by the auger. Probably
a hundred acres or more of the flat terrace land in this vicinity are
underlain by a deposit of this kaolin under not more than 10 to 15
feet of overburden.

Hard to semi-hard cream-colored kaolin outcrops in the ditch be-
side the public road near the tenant-house of William Wright (colored)
an eighth of a mile south of Flat Creek near the line between Land
Lots 240 and 241. This is about a mile north of the previous out-
crop. The writer bored 14 feet into this bed of kaolin without reach-
ing the bottom. The kaolin contained a little grit, and pink stains
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and red iron spots were found at intervals all the way down. The
laboratory tests are given in the second column below of a sample
of the kaolin brought up by the auger.

Laboratory tests on samples of hard to semi-hard cream-
colored kaolin from auger borings on the Emerald Place Farms,
Adams Park, Twiggs County.

A. Just north of Savage Creek.

B. Beside public road an eighth of a mile south of Flat Creek.

Chemical Analysis: A. B.
Moisture at 100°C.... .46 40
Loss on ignition.. 11.94 13.70
Soda (Nay0)...... .39 .04
Potash (K;0) 12 trace
Lime (CaO).. .00 .00
Magnesia (MgO) trace .03
Alumina (ALOs).... 29.00 36.48
Ferric oxide (Fe.0;).. 2.26 1.48
Titantum dioxide (T10;) 1.80 1.08
Sulphur trioxide (SO;) 22 .00
Phosphorus pentoxide (P:05) - .06 trace
Silica (Si0,) 53.82 46.86

100.07 100.07
Sand.. 14.32 5.94
Hydrated silica.... .15 .15

Plasticity Good Good.

Plastic Strength Good Good

Green Modulus of Rupture 68.1 pounds 73.7 pounds

per sq. in. per sq. in.

Linear Shrinkage:

Drying shrinkage (based on plastic
length)...... .. 3.0 per cent 4.0 per cent
Firing shrinkage at cone 9 (based on
dry length) 8.8 12.0
Total shrinkage at cone 9 (based on
plastic length) ... 11.5 15.5
25.5 21.3

Absorption at Cone 9

Adppearance of Fired Bars Cream-color Light cream-

with some black color. Checked
specks. Not and warped.
checked but

slightly warped.

Pyrometric Cone Equivalent Cone 33. Cone 34-35.,

The above tests indicate that both of these kaolins have possibili-
ties for the manufacture of refractories, although their green strength
is low. They are not suitable for use as a filler nor for the manufac-
ture of white ware.

The owner, after the writers visit, put down an auger boring near
the Southern Railway west of the house and at least a mile and a half
from the other two holes. This boring went through 10 feet of over-
burden, 2 feet of white kaolin, 6 feet of cream-colored kaolin, and 7
feet of gray kaolin. Small samples of the kaolins were sent to the
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writer for examination. They appeared to be of the semi-hard type
and possibly could be washed to a clay suitable for filler and white
ware.

About 1,000 acres of the property lie at the right elevation and
with suitable topography to be underlain by kaolin with moderate
overburden. The three occurrences noted are well separated and the
kaolin may or may not be continuous between them. A thorough
prospecting will be necessary to determine the extent -and character
of the deposit. It is possible that such prospecting might reveal a
deposit of soft kaolin suitable for filler and white ware.

H. G. FAULK PRCPERTY

The H. G. Faulk (Jeffersonville, Rt. 4) property of about 3,000
acres is adjoining and east of the Emerald Place Farms described
above, on both sides of the New Cochran Road.

A cut in the road just south of Savage Creek, 2 miles south of Bul-
lard High School and 3 miles southeast of Adams Park on the main
line of the Southern Railway System, exposes about 8 feet of soft
kaolin, light-gray color when wet, and with numerous red iron-stained
spots. It is overlain by 3 to 5 feet of red sandy clay. An auger boring
in cil:he ditch beside the road at the outcrop went through the following

eds:

Auger boring on the H. G. Faulls property

Feet
1. Soft light-gray kaolin with very little grit; some iron-
stained spots gradually increasing to a pink color at the

bottom 4
2. Dark-brown to black, very plastic clay. 1%
3. Soft light-gray to white kaolin with a few stains and very

little grit 4%
4. Medium grained white, pink, and red sand........coooeeeeeei. %
5. Soft bluish-gray clay ful?of mica and fine grit..........cccereee.
6. Fine to medium grained water-bearing sand, iron stained at

the top, then white

134

The outcrop and auger boring described above did not disclose a
deposit of kaolin of commercial value, but it is possible that they were
on the edge of the lens of kaolin underlying portions of the Emerald
Place Farms, and that prospecting on the nearby portions of the prop-
erty might locate a deposit of commerecial value.

J. W. SIMMONS PROPERTY

The J. W. Simmons (Dry Branch, Rt. 2) property of 800 acres is
on a continuation of the Riggins Mill Road, 2 miles southwest of Pikes
Peak. The owner estimates that about 100 acres in Land Lots 76 and
78, 28th Land District, are underlain by soft kaolin. The land is roll-
ing, with small hollows between low knolls and ridges. Kaolin out-
crops at several places at the foot of these knolls.
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Very soft and plastic white kaolin outcrops in a gully a quarter of
a mile northwest of the house. It is somewhat stained at the top
and has some pockets of gray sand. It is overlain by 2 feet of yellow
sand. Laboratory tests on a sample of the pure kaolin are given in
the first column below.

Another gully about 200 yards to the north exposes 2 feet of semi-
hard white to light cream-colored kaolin, breaking out in big blocks
with a smooth concoidal fracture. It is overlain by 3 feet of yellow
sand. Laboratory tests on a sample of this kaolin are given in the
second column below.

Laboratory tests on samples of kaolin from outcrops on the
J. W. Simmons property, two miles southwest of Pikes Peak,
Tuwiggs County.

A. Very soft and plastic white kaolin.

B. Semi-hard white to light cream-colored kaolin.

Chemical Analysis: A. B.
Moisture at 100°C .1.68 1.86
Loss on ignition 13.02 12.32
Soda (Na;0)_... .10 .20
Potash (K;0) .08 10
Lime (Ca0) .00 .00
Magnesia (MgO)........ .02 trace
Alumina (ALO;).. 39.50 35.30
Ferric oxide (Fe203)...coowrrmmrmearememremsenseemisense e o 1.18 .78
Titanium dioxide (Ti0,) 1.08 .90
Sulphur trioxide (SOj) .35 trace
Phosphorus pentoxide (P:0s) trace 77
Silica (S102) .- cceeeemeeee 42.96 47.80

99.97 100.03
Sand 6.35 3.96
Hydrated silica .05 .35
Slaking Slow Slow
Settling Very slow; Very slow;

water still milky water still milky
after standing  after standing
48 bours. 48 hours.
Sereen Analysis:
Retained on a 60 mesh screen............ 0.3 per cent 0.3 per cent
Through 60 mesh, retained on 100

mesh.. 0.8

Through 100 mesh, retained on 200
mesh 2.9 5.1
Through a 200 mesh screen ... 96.2 93.8
100.0 100.0

The following tests were made on the clay that passed through the 200 mesh
screen in the screen analysis.
Color of Dry Clay Light cream Light cream
Linear Shrinkage:
Drying shrinkage (based on plastic
length) 4.7 per cent 6.4 per cent
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Firing shrinkage at cone 9 (based on

dry length) 8.6 per cent 7.1 per cent
Total shrinkage at cone 9 (based on
plastic length) 12.9 13.0
dppearance of Fired Tiles Cream-colored. Cream-colored.
Warped. One  Warped. One
not checked, not checked,
the other the other

slightly checked. slightly checked.

The above tests indicate that these kaolins would be very difficult
to wash and filter press, although it could probably be accomplished
by blunging in a tube mill, by the use of chemicals to cause floccula-
tion, and by the proper manipulation of the filter-presses. If success-
fully washed, they have possibilities as a filler for paper and other
products. They also have possibilities in the manufacture of ivory
earthenware, although they show a tendency to warp.

About 20 acres of the property were prospected several years ago
by M. A. Edgar. It is said that the kaolin was found to be 6 to 8 feet
in thickness (at one place 12 feet was found), with 8 to 12 feet of over-
burden.

The property is some 200 to 300 feet lower than the Macon, Dublin
& Savannah Railway at Pikes Peak, 2 miles to the northeast.

MRS. MARY E, HENSON PROPERTY

The Mrs. Mary E. Henson (Dry Branch, Rt. 2) property of 72
acres is adjoining and south of the J. W. Simmons property described
above on the continuation of the Riggins Mill Road; 215 miles south-
west of Pikes Peak.

A part of this property was prospected by M. A. Edgar several
years ago. Soft white kaolin, 20 feet thick in places, is said to have
been discovered. The top 8 or 4 feet were somewhat stained. The
kaolin does not outcrop, but the writer bored in the hollow north of
the house where the kaolin was reported 20 feet in thickness, and
went through the following beds:

Auger boring on the Mrs. Mary E. Henson property

Feet
1. Yellow and gray argillaceous sand to sandy clay....cccceouee... 6
2. Soft white kaolin somewhat red-stained and containing a
little grit
3. Very sandy gray clay 1
4. Soft white kaolin slightly stained at the top and containing
a very little grit; still in it when stopped......ccooeeeee 34
14+

The extent of the bed and the thickness of the overburden are not
known.
MRS. C. E. MCDONALD ESTATE

The Mrs. C. E. McDonald Estate of 3800 acres, S. E. Jones (Jeffer-
sonville), Administrator, is 2245 to 8 miles south of Pikes Peak on the
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road to Bullard, and is about 2 miles west of the nearest point on the
Macon, Dublin & Savannah Railroad.

The greater portion of the property is covered with the red sands
and fullers earth of the Barnwell formation of Eocene age. In the
northwest portion of the property the land slopes gently to a small
bench and then rapidly for 30 to 40 feet more to a wet-weather branch.
This last slope is strewn with floats and large donnicks of bauxite,
some having hard pebbles in a softer matrix. Traces remain of several
old prospect pits, now partly filled and showing only a foot or two of
chimney rock- or indurated bauxitic clay. The overburden would
be rather heavy.

SOLOMON’S PINEY WOODS PLACE

The old Piney Woods Place, owned by Dr. T. C. Solomon (Fitz-
patrick), is in the northern part of Twiggs County, 4 to 424 miles
northeast of Fitzpatrick on the road to Big Sandy Creek. The prop-
erty consists of 273 acres on the slopes and in the valley of Game Creek.

An outcrop beside the road shows 5 feet of very hard gray kaolin,
much jointed and fractured and breaking into fragments with a rough
surface showing frequent slickensides. It is somewhat stained pink,
yellow, and red, especially along the joint planes and fractures. It
1s overlain by 8 to 5 feet of light yellow and brown sandy clay and
sand. The laboratory tests made on a grab sample of the least stain-
ed kaolin from this outcrop are given below.

Borings made by the owner at the outcrop and in the fields on each
side of the road are said to have shown that the thickness of the kaolin
ranged from 12 to 17 feet, and that the overburden was nowhere over
5 feet in thickness. Other small outerops and showings of kaolin in
various places on the property indicate that at least 100 acres are
underlain by this type of hard kaolin.

Laboratory tests on a grab semple of very hard lighi-gray
kaolin from Dr. J. C. Solomon’s Old Piney Woods Place, four

to four and a half miles northeast of Fitzpatrick, Twiggs
County.

Chemical Analysis:
Moisture at 100°C.... 1.10
Loss on ignition.......... .. 1344
Soda (Na0).... .26
Potash (K,0) .04
Lime (Ca0) .00
Magnesia (MgO)........ .04
Alumina (ALQ;).... 39.18
Ferric oxide (Fe:0;).. .78
Titanium dioxide (TiOs) 72
Sulphur trioxide (SO;) trace
Phosphorus pentozide (P;05).... trace
Silica (Si0z) 44.40
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Sand 1.25
Hydrated silica.. 52

Plasticity Good (fatty).
Plastic strength  Good.
Green Modulus of Rupture 68.0 pounds per square inch.

Linear Shrinkage:
Drying shrinkage (based on plastic length)....................
Firing shrinkage at cone 9 (based on dry length)..........
Total shrinkage at cone 9 (based on plastic length)

Absorption at Cone 9 25.5 per cent.

Appearance of Fired Bars Good white color. Badly checked and cracked.
Slightly warped.

Pyrometric Cone Equivalent Cone 34-35.

The above tests indicate that this hard kaolin has possibilities in
the manufacture of refractories, although the green strength is low.

The deposits lie high enough above the streams to insure natural
drainage for the clay pits. The nearest railroad point is Fitzpatrick
on the Macon, Dublin & Savannah Railroad, 414 miles to the south-
west on a ridge 100 to 150 feet above the level of the deposits.

D. S. MCGEE PROPERTY

The D. S. McGee (Dry Branch, Rt. 2) property is 124 to 3 miles
north of Fitzpatrick and about 6 ‘miles southeast of Dry Branch in
the valley of Game Creek. It consists of 403 acres in Land Lots 20,
21, 22, and 28, 27th Land District, Twiggs County.

An outcrop beside the road on the first hill west of Staggers Hill
shows 5 feet of soft white kaolin containing little or no grit. The
bed is jointed and the top two or three feet are somewhat stained
in the joint planes. The laboratory tests on a sample of this kaolin
are given below. The owner states that he bored 23 feet into the
kaolin at this point without reaching the bottom of the bed. The
slope of the hill is gentle and the overburden in the vicinity would
not be over 20 feet in thickness.

Laboratory tests on a sample of soft white kaolin from a b
foot road outcrop on the D. S. McGee property, two miles north
of Fitzpatrick, Twigds County.

Chemical dAnalysis:
Moisture at 100°C 1.34
Loss on ignition 13.36
Soda (Na0) .10
Potash (K.0) .06
Lime (CaQ) .00
Magnesia (MgO)........ trace
Alumina (A1:05) 37.40
Ferric oxide (Fe:0;) .62
Titanium dioxide (TiOz) 1.08
Sulphur trioxide (SOs) .00
Phosphorus pentoxide (PeOs) ‘gagcz

Silica (Si0,)
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Sand.. 6.95
Hydrated silica 04

Slaking Rapid.
Settling Rapid.
Screen Analysis:

Retained on a 60 mesh screen.. 0.4 per cent
Through 60 mesh, retained on 100 mesh................ 1.9
Through 100 mesh, retained on 200 mesh.................... . 45
Through a 200 mesh screen.. 93.2

100.0

The following tests were made on the clay that passed through the 200 mesh
screen in the screen analysis.
Color of Dry Clay Excellent white.

Linear Shrinkage:t .
Drying shrinkage (based on plastic length)....c.cccccoceuce 2.4 per cent
Finng shrinkage at cone 9 (based on dry length).......... 10.5
Total shrinkage at cone 9 (based on plastic length)...... 12.6

Adppearance of Fired Tiles Fair white color. Checked and slightly warped.

T Based on one tile only. The other tile broke in drying.

The above tests indicate that this soft kaolin has possibilities as
a filler for paper and other products. It also has possibilities in the
manufacture of white ware, although it has a tendency to check.

Similar kaolin outerops at a number of other places on the property.
At the foot of the main ridge to the west are small outcrops of chim-
ney rock and low-grade bauxite, not visited by the writer. The owner
estimates that at least half of the property is underlain by kaolin
under a moderate amount of overburden. Water for a washing-plant
could be obtained from Game Creek less than a mile to the east. The
Macon, Dublin & Savannah Railroad at Fitzpatrick is on the ridge
150 to 200 feet higher than the kaolin deposits.

This property is adjoined on the east by the H. F. Griffin (Jeffer-
sonville) property and the C. J. Mizon (Dry Branch, Rt. 2) property,
both said to be partly underlain by a continuation of this deposit of
soft kaolin. The G. B. Wood Estate, in charge of W. C. Stokes (Jeffer-
sonville), of 100 acres nearly cuts the McGee property in two and is
underlain by a continuation of the kaolin deposit.

H. A. JONES PROPERTY

The H. A. Jones (806 Spring St., Macon) property of 250 acres is
in the valley of Game Creek adjoining and south of the McGee prop-
erty described above, a mile north of Fitzpatrick.

Soft kaolin outerops at several places on the northern edge of the
property. A gully near the property line exposed 4 feet of soft kaolin
under 8 to 10 feet of overburden. A prospect pit on a slope nearby,
dug just before the writer’s visit, went through 12 feet of red sandy
clay and 4 feet into soft kaolin containing some mica but almost no
grit. The kaolin was cream-colored when wet and the top foot was
somewhat stained in the cracks and joint planes. The laboratory
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tests of a sample of the kaolin from the bottom of the pit are given
below. The thickness of the bed is not known. The flat land above
the slope, about 5 acres, probably has 20 to 25 feet of overburden
above the Lkaolin.

Laboratory tests on a sample of soft cream-colored kaolin
from a prospect pit on the H. A. Jones property, Game Creek,
one mile north of Fitzpatrick, Twigds County.

Chemical Analysis:
Moisture at 100°C.... .94
Loss on ignition........ 12.84
Soda (NasO)........ .16
Potash (K0).......... 12
Lime (CaQ) .00
Magnesia (MgO)._.... .04
Alumina (ALOj) . 37.45
Ferric oxide (Fe:03).. 1.79
Titanium dioxide (TiO;) 1.26
Sulphur trioxide (SO;) 09
Phosphorus pentoxide (P:0s) 1.14
Silica (SiO2) 4412
99.95
Sand_.. 3.46
Hydrated silica.... 18

Slaking Rapid.
Settling Rapid.
Screen Analysis:

Retained on a 60 mesh screen 0.2 per cent
Through 60 mesh, retained on 100 mesh 2.3
Through 100 mesh, retained on 200 mesh.. ..., 3.9
Through a 200 mesh screen 93.6

100.0

The following tests were made on the clay that passed through the 200 mesh
screen in the screen analysis.

Color of Dry Clay Excellent white.
Linear Shrinkage:

Drying shrinkage (based on plastic length)......ccoooeoeo. 3.9 per cent
Firing shrinkage at cone 9 (based on dry length).......... 2
Total shrinkage at cone 9 (based on plastic length)...... 11.8

Appearance of Fired Tiles Ivory color. Warped. One checked, the other
slightly checked.

The above tests indicate that this soft kaolin has possibilities as a
filler for paper and other products. It also has possibilities in the
manufacture of ivory earthenware, although it has a tendency to
warp and check.

Possibly about a hundred acres of the gently rolling land are under-
lain by the kaolin under moderate overburden and so situated that
at least the upper part of the bed would have natural drainage. Water
for washing purposes could be obtained from Game Creek. About
1917 the property is said to have been prospected, the right-of-way
surveyed for a tram-line up the ridge to the Macon, Dublin & Savan-
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nah Railroad at Fitzpatrick, and the first papers drawn up forits sale,
when the deal fell through because of the World War. It is said that
the deepest boring of this prospecting went 11 feet into the kaolin
without striking the bottom of the bed.

OLD SOLOMON PLACE

The Old Solomon Place, owned by Dr. J. C. Solomon (Fitzpatrick),
is on the Macon to Old Marion Road, 3 miles north of Old Marion,
4 miles west of Ripley Station on the Macon, Dublin & Savannah
Railroad, and 614 miles northeast of Bullards Station on the main
line of the Southern Railway System. The property consists of about
500 acres sloping westward from the ridge on which is located the
Macon, Dublin & Savannah Railroad to one of the headwater branch-
es of Flat Creek.

An outcrop beside the road at the foot of Glazier Hill shows a foot
or two of very soft “short” grayish-white kaolin containing consider-
able mica and some grit. It is overlain by 8 feet of brown sand and
sandy clay. The owner bored in a field near the outcrop and states
that the auger went through 12 feet of sandy overburden and 12 feet
of kaolin, the bottom of which was not reached.

A small outerop near the Marion Spring at the edge of the Swamp
of Flat Creek, half a mile south of the outcrop described above, shows
soft white kaolin too weathered to sample. The writer bored on this
outcrop and at 835 feet struck unweathered soft white kaolin with
little or no grit but somewhat stained red and pink in irregular spots.
This kaolin was penetrated for 2 feet and the borings used as a sample,
the laboratory tests of which are given below. The sample may have
been somewhat contaminated by pulling the auger up through the
surface-weathered material. The owner stated that a previous boring
here was still in the soft kaolin when stopped at a depth of 12 feet.

Laboratory tests on a sample of soft white to cream-colored
kaolin from auger borings on the Old Soloman Place, four miles
west of Ripley Station, Twiggs County.

Chemical dnalysis:
Moisture at 100°C.... .76
Loss on ignition.......... . 13.30
Soda (N2,0)....... .05
Potash (K:0)..ooeeenoen .05
Lime (CaO) .00
Magnesia (MgO).. .00
Alumina (ALOs)...... . 33.80
Ferric oxide (Fe;Os) 1.19
Titantum dioxide (TiOg).. .90
Sulphur trioxide (SOs) : .00
Phosphorus pentoxide (P1Os).... . trace
Silica (Si0z) . 50.02
100.07
Sand.... 18.48

Hydrated silica .39
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Slaking Fairly rapid.
Settling Fairly rapid.
Screen Analysis:

Retained on a 60 mesh screen.... 2.3 per cent
Through 60 mesh, retained on 100 mesh._ ... 39
Through 100 mesh, retained on 200 mesh................_.. 7.2
Through a 200 mesh screen.. 86.6

100.0

The following tests were made on the clay that passed through the 200 mesh
screen in the screen analysis.

Color of Dry Clay Light cream to flesh color.

Linear Shrinkage:t

Drying shrinkage (based on plastic length)........ccccoeece. 2.9 per cent
Firing shrinkage at cone 9 (based on dry length)....._... 10.5
Total shrinkage at cone 9 (based on plastic length)..._.. 13.1

Adppearance of Fired Tiles: Fair white color with small black specks. Slightly
checked and slightly warped.

T Based on one tile only. The other tile broke in drying.

The above tests indicate that this soft kaolin could not be used as
a filler for products requiring a good white color. Its possibilities
in the manufacture of white ware are very doubtful because of its poor
fired-color and its tendency to check and warp.

The kaolin lies nearly at the level of the swamp of Flat Creek and
drainage would be difficult in mining. The nearest railroad point is
Ripley Station on the Macon, Dublin & Savannah Railroad, 4 miles
to the east. :

MCCRARY’S MCCALLUM POND PLACE
The McCallum Pond Place, owned by Dr. W. H. McCrary (Jeffer-

sonville) is 3 miles northeast of Jeffersonville between the new and the
old roads from Jeffersonville to Irwinton.

A drilled well near the pond is said to have passed through the fol-
lowing beds:

Log of well at McCallum Pond, three miles northeast of
Jeffersonville.

Feet
1. Black muck with boulders of limestone 18
2. Blue clay ) 2
3. Very light-gray to white kaolin, apparently soft and con-

taining little or no grit..
4. Coarse white water-bearing sand 3
5. Soft white kaolin.... 24
58+

The surface of the ground near the well shows outcrops of a green-
ish cream-colored somewhat sandy fossiliferous limestone, and on the
slopes to the southwest are outcrops of fullers earth.

Although this well shows the presence of a thick body of kaolin,
mining would be extremely difficult.
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OLD HORN PLACE

The Old Horn Place of 265 acres, belonging to John Chapman (color-
ed) (Jeffersonville), is 314 to 4 miles northeast of Jeffersonville on the
Jeffersonville-Gordon Road at the foot of Hora Hill.

A long gentle slope to the west underlain by red sand and sandy
clay, gumbo clay, and perhaps fullers earth, ends in a small tevel bench
and then a 20 foot drop to flat bottom-land. The edge of this bench
shows eutcrops of 2 to 3 feet of much weathered hard white kaolin.
This bench and the flat bottom-land, approximately 20 acres, should
be prospected to determine the character, extent, and thickness of
this kaolin and the amount of overburden.

WHITTAKER LUMBER COMPANY PROPERTY

The ‘Whittaker Lumber Company (Jeffersonville) owns a 150 acre
property west of the Myricks Mill Road, 4 miles northeast of Jeffer-
sonville. An outcrop in the woods shows 6 feet of soft to semi-hard
white to light cream-colored kaolin, somewhat jointed and with con-
siderable red stain in the joint planes and small red spots in the kaolin.
The overburden is light. The property should be prospected to see
if the kaolin is of better quality under cover.

MCCRARY'S OLD BILLY CARSWELL PLACE
WIMBERLY’S PUMPKIN HOLLOW PLACE

The Old Billy Carswell Place of 287 acres, owned by Dr. W. H.
McCrary (Jeffersonville), is east of the Jeffersonville-Gordon Road,
4 to 434 miles northeast of Jeffersonville at Pumpkin Hollow at the
foot of Chivers Hill. The Pumpkin Hollow Place of about 250 acres,
owned by F. E. Wimberly (Jeffersonville), is west of the road. They
are both adjeoining and north of the Whittaker Lumber Company prop-
erty described above.

A cut of the road between the two properties exposes 12 to 14 feet
of hard to semi-hard sandy kaolin, overlain by about 12 feet of yellow
and brown sand. The upper 4 to 6 feet of the kaolin is badly fractured
and is weathered to a gray to brown color. The laboratory tests on a
groove sample of the lower 8 feet of unweathered white to cream-
colored kaolin are given below.

Laboratory tests on an 8 foot groove sample of hard to semi-
hard white to cream-colored sandy kaolin from the McCrary
and Wimberly properties, four and a half miles northeast of
Jeffersonville on the Jeffersonville-Gordon Road, Twiggs
County.

Chemical Analysis:
Moisture at 100°C.... .16
Loss on ignition . . 13.98
Soda (Na0)........ .20
Potash (K0)......... .07

Lime (CaO) .00
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Magnesia (MgO).......... trace
Alumina (ALQs).... 39.73
Ferric oxide (Fe,Oy) 50
Titanium dioxide (TiO2) .90
Sulphur trioxide (SOs) trace
Phosphorus pentoxide (P:0s).. trace
Silica (S10g) 44.48
100.02
Sand.... 1.74
Hydrated silica...... 19

Plasticity Weak. Clay is very slow in slaking.
Plastic Strength Weak.
Green HModulus of Rupture 24.9 pounds per square inch.

Linear Shrinkage:
Drying shrinkage (based on plastic length)..cocccoeeo. 2.7 per cent
Firing shrinkage at cone 9 (based on dry length).......... 9.1
Total shrinkage at cone 9 (based on plastic length)...... 11.5

Absorption at Cone 9 29.6 per cent.

Appearance of Fired Bars Light cream-color. Badly warped and badly checked
and cracked.

Pyrometric Cone Equivalent Cone 34-35.

The above tests indicate that this kaolin has possibilities in the
manufacture of refractories, although the green strength is very low
and a bond clay might have to be used.

The portions of both properties near this level should be prospected
to determine the thickness and extent of the deposit and the amount
of overburden. The overburden increases rapidly to the north with
the hill, but to the east and west of the outcrop it is probably of mod-
erate thickness over a considerable area. The nearest railroad point
is Jeffersonville on the Macon, Dublin & Savannah Railroad, 4 to
435 miles to the southwest.

STOKES’S CABANISS PLACE

The Dandy Cabaniss Place of 107 acres, owned by W. C. and E. J.
Stokes (Jeffersonville), is on the Myricks Mill Road a quarter of a
mile beyond the junction with the Jeffersonville-Gordon Road and
about 4 miles northeast of Jeffersonville.

Outcrops on the slope in back of the old house show 6 to 12 {feet of
hard cream-colored kaolin, the lower 4 feet practically free from grit,
the upper part containing considerable coarse quartz sand. It is under-
lain by 5 to 6 feet of white micaceous and kaolinitic sand. The land
rises gently to the east and the overburden probably increases to 20
to 25 feet. About half of the property lies above the level of the kaolin
outcrop. The kaolin, although not sampled and tested, is probably
suitable for the manufacture of refractories. The eastern edge of the
property adjoins the Wimberly property described above.

G. W. METHVIN PROPERTY

The G. W. Methvin (Jeffersonville) property of 810 acres is about
5 miles north of Jeffersonville and midway between the Macon-Jeffer-
sonville Highway and the Myricks Mill Road.
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A gully, the site of the old Durham Mill Road abandoned long ago,
shows 3 feet of hard white kaolin containing some grit, underlain and
overlain by yellow sand. An old saw-mill well on the place is said
to have passed through a considerable thickness of kaolin. The land
is hilly and the upper slopes show several small outcrops of fullers
earth. The lower slopes should be prospected to see if they are under-
lain by a body of kaolin. The Macon, Dublin & Savannah Railroad
north of Jeffersonville is less than two miles west of the property.

ELIJAH WOODFORD PROPERTY

The Elijah Woodford (colored) (Jeffersonville, Rt. 2) property of
%40 c.‘itcres is 514 to 6 miles north of Jeffersonville on the Myricks Mill

oad.

An outerop in the ditch beside the road shows 10 to 12 feet of kao-
lin, semi-hard and very sandy at the bottom but grading upward into
soft mottled pink and white kaolin containing a little grit. It is over-
lain by 5 to 10 feet of red sandy clay.

A quarter of a mile to the north the road cut on a low knoll exposes
6 feet of soft to semi-hard cream-colored kaolin, much weathered but
apparently containing little or no grit.

This and the adjoining portion of the C. H. Humphrey property
are said to have been prospected several years ago and “about 80 feet
of clay’ found. It is very doubtful if all of this was of good quality.

CALIFF’S OLD FRAZIER PLACE

The Old Frazier Place of 300 acres, owned by W. H. Califf (Jeffer-
sonville), is on the west side of the Jeffersonville-Gordon Road 5 miles
northeast of Jeffersonville. It is on the first hill south of Big Sandy
Creek near the Wilkinson County line and not far from the Carswell
property (see page 190) in that county.

A number of outcrops on the property expose very hard greenish
cream-colored kaolin. One of these at the foot of the hill about 5 feet
above a plain that slopes gently towards Big Sandy Creek showed a
few feet of this kaolin, very much weathered, overlain by a foot of
soft buff-colored low-grade bauxite. The slope above the bauxite was
covered with fragments of fossiliferous chert derived from the Ocala
limestone. Other outcrops of the kaolin were exposed around the foot
of the hill, but no more bauxite was showing.

Another slope across a low ridge to the west showed more outcrops.
A shallow gully exposed 5 to 6 feet of very hard greenish cream-colored
kaolin much fractured and stained. The laboratory tests on a sam-
ple of this are given below. At the outcrop the overburden was only
a foot or two in thickness, but it would increase up the slope of the
ridge. The surface of the ground at the top of the ridge was covered
with fossiliferous chert derived from the Ocala limestone.
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Laboratory tests on a sample of very hard greensish cream-
colored and stained kaolin from a 5 to 6 foot gully outecrop on
Califf’s Old Frazier Place, south of Big Sandy Creek on the
Jeffersonville Gordon Road, five miles northeast of Jefferson-
ville, Twigds County.

Chemical Analysis:
Moisture at 100°C...... 1.36
Loss on ignition.... .. 12.80
Soda (Na;0)...... .40
Potash (K,0)......... 27
Lime (Ca0).. : .68
Magnesia (MgO) - .00
Alumina (ALO;).... 37.00
Ferric oxide (Fe;0;) 1.58
Titanium dioxide (Ti0;) .96
Sulphur trioxide (SO;) .15
Phosphorus pentoxide (P;05) .00
Silica (Si0s) 45.00

100.20

Sand....
Hydrated silica...... .38

Plasticity Good.

Plastic Strength Good.

Green HModulus of Rupture 299.5 pounds per square inch.

Linear Shrinkage: .
Drying shrinkage (based on plastic length)...c.cocccocc. 4.6 per cent
Firing shrinkage at cone 9 (based on dry length)......... 11.0
Total shrinkage at cone 9 (based on plastic length)...... 15.0

Absorption at Cone 9 13.9 per cent.

Appearance of Fired Bars Dirty cream-color with rough surface. Badly checked
and badly warped.

Pyrometric Cone Equivalent Cone 34. .
The above tests indicate that this hard kaolin would make an ex
cellent bond, and probably grog, for the manufacture of refractories.

The lower slopes near the outcrops and the flat land between them
and the creek should be prospected. The property is 8 or 4 miles west
of the Macon, Dublin & Savannah Railroad at a point mid-way be-
tween Jeffersonville and Fitzpatrick.

E. D. HAPPOLDT PROPERTY

The E. D. Happoldt (Lewiston) property is in the northern corner
of Twiggs County near its junction with Jones and Wilkinson counties,
about a mile southwest of the Central of Georgia Railway at Lewis-
ton on the slope from the ridge towards Little Commissioners Creek.

A gully on this slope exposes the following section:

Section in gully on the E. D. Happoldt property.

Feet

7. Red sand and gumbo clay..... 5
6. Very hard white kaolin with a very smooth, concoidal

fracture 2

5. Lens of brown sand pinching out in a few feet................. Otol



TWIGGS COUNTY

151

Soft grayish-white kaolin containing much mica and fine Feet

Hihho s

hite micaceous and kaolinitic sand

Cross bedded brown and yellow sand.._.....
Very soft white kaolin containing much sand......

-3 i N

15 to 16

Laboratory tests on samples of the kaolin from beds (6) and (4) are

given below.

Two gullies about 200 yards to the east show only thin streaks of
the kaolin of these beds and about 2 feet of the soft sandy white kaolin

of bed (2) above.

Laboratory tests on samples of kaolin from the E. D. Hap-
poldt property, about a mile south of Lewiston in the northern

corner of Twigds County.

4. Very hard and very smooth white kaolin.
B. Soft grayish~white kaolin containing much mica and fine

grit.

Chemical dAnalysis: A. B.
Moisture at 100°C... .78 1.42
Loss on ignition... 13.88 12.86
Soda (Na,0).. 32 .04
Potash (K,0) trace .04
Lime (Ca0).. .00 .00
Magnesia (MgO).... .03 .26
Alumina (ALO;)...... 37.36 35.40
Ferric oxide (FesOs)...nvmvemecemeeeee e 1.18 1.41
Titanium dioxide (TiOs) 1.08 1.26
Sulphur trioxide (SO;).. 04 .30
Phosphorus pentoxide (P,Os) .08 .00
Silica (Si0s) 45.40 47.38

100.15 100.37
Sand.... 17.90 6.09
Hydrated silica.. .14 17

Slaking Slow Slow

Settling Very slow Very slow

Screen Analysis:

Retained on a 60 mesh screen........ 0.9 per cent
Throuvh 60 mesh, retained on 100 59
Througb 100 mesh, retained on 200 )
me ) 16.7
Through a 200 mesh screen.............. 76.5
100.0
Color of Dry Clay: Light cream
s with a dull
tinge.t

Plasticity Poor (sticky) Fair

Plastic Strength Poor Very poor

Green Modulus of Rupture 239.8 lbs. per 160.1 lbs. per

sq. 1n. sq. in.

t Made on the clay that passed through the 200 mesh screen in the screen analysis.
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A. B.
Crude Mipus 200
mesh
Linear Shrinkage:
Drying shrinkage (based
on plasticlength)....... 5.0 per cent 7.1 per cent 7.4 per cent

Firing shrinkage at cone

9 (based omn dry

length)...oeeerereceecnce 10.0 7.6 8.7
Total shrinkage at _cone

9 (based on plastic

length) oo 14.5 14.3 15.5
Absorption at Cone 9 20.0 19.3
Appearance of Fired Bars and
Tiles Dirty white  Dirty white  Light gray-
color with color with ish-cream

black specks.  blackspecks. color. Badly
Badly warped Warped but  warped and
and badly not checked. slightly
checked. checked.

Pyrometric Cone Equivalent Cone 35. Cone 33-34.

The above tests indicate that the hard kaolin would be satisfactory
as a bond and probably as a grog for the manufacture of refractories.
The soft kaolin, when washed, has possibilities as a filler for paper and
other products although it probably is not of the first quality. How-
ever, on account of its slow slaking and settling it would probably be
difficult to wash and filter-press by the ordinary washing methods.
It has possibilities in the manufacture of refractories.

The deposit seems to be thinning towards the east, but may thicken
to the west of the outecrops.

JONES COUNTY

Jones County, which is north of Bibb and Twiggs counties, is almost
wholly within the Piedmont Plateau. However, a strip some 5 miles
wide across the southern end of the county adjoining Bibb, Twiggs,
and Wilkinson Counties is south of the Fall Line and is underlain by
deposits of Upper Cretaceous and Eocene age. This area is drained
by the headwaters of Big Sandy, Little Commissioners, and Commis-
sioners creeks. Through it runs the main line of the Central of Georgia
Railway between Macon and Savannah.

Deposits of kaolin are found in the Upper Cretaceous at a number
of places on or near the railroad. A shipment of kaolin was made in
1880 from the Van Buren property west of Griswold Station. A mine
was opened in 1898 by Mr. J. W. Huckobee on a property near the
Wilkinson County line and operated until 1902, when it was abandoned.
Since then practically no kaolin has been mined in the county.

VAN BUREN PROPERTY

The property of J. R. Van Buren (Griswoldville) consists of 4,200
acres in the southern part of Jones County and the northern corner
of Twiggs County. It extends on both sides of the Central of Georgia
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A. WHITE SANDS AND KAOLIN, RAILROAD CUT, VAN BUREN PROPERTY, NEAR
GRISWOLDVILLE, JONES COUNTY.

B. OLD HUCKOBEE KAOLIN MINE, OPENED IN 1893, JONES COUNTY.
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Railway eastward from the Bibb County line for over 5 miles to and
into Twiggs County. It is over 2 miles wide in a north-south direc-
tion. The settlement of Griswoldville is near the middle of the prop-
erty.

A gully outcrop in the woods a few hundred feet north of the rail-
road and between it and the Griswoldville-Macon Road, 134 miles
west of Griswoldville, shows a foot of soft creamy-white kaolin under
12 feet of red, yellow, and white micaceous and argillaceous sand. The
laboratory tests on a sample of this kaolin are given below. Stull:
bored here in 1923 and found a thickness of 6 feet of kaolin.

A long railroad cut 1 to 134 miles west of Griswold Station shows
kaolin at several places. At one place on the south bank 2 feet of soft
creamy-white kaolin is showing, under 18 feet of cross-bedded white
and brown streaked micaceous and kaolinitic sand and 3 feet of red
sand. Directly across the railroad the kaolin is not showing, and a
foot or two of the white sand is overlain by 18 to 20 feet of red sand.
Near the western end of the cut the south bank shows 6 feet of the soft
creamy-white kaolin under 6 feet of brown sand and 10 feet of red sand.
The north bank directly opposite shows only 2 feet of the soft kaolin,
underlain by 2 feet of buff-colored micaceous sand and overlain by 10
feet of cross-bedded brown and white sand and 8 feet of red sand.
Laboratory tests on a sample of the soft creamy-white kaolin from
these outcrops are given in the second column below.

In gullies and in an old mining pit just to the north of the western
end of the cut the top surface of the kaolin is rising slightly, and 2 to
3 feet of it is exposed under 12 to 16 feet of white micaceous sand con-
taining clear and milky rounded quartz pebbles up to half an inch in
diameter.

This old mining pit was the scene of the first commercial mining of
kaolin on the Central of Georgia Railway, concerning which Mr. Van
Buren?says:

“I wish to state that I was the first party shipping clay for commercial purposes
on the Central of Georgia Railway. In the year 1880, I shipped from my clay
mine trainloads of clay consigned to Abbot and Goldmore (afterwards Montague
and Company), Chattancoga, Tennessee. The clay was mined from my property
in Jones County. Several years afterwards Doctor Huckabee opened his mine, so
I think I was first shipper of clay on the Central of Georgia.”

Laboratory tests on samples of soft creamy—white kaolin from
the J. B. Van Buren property, one and a half to one and three—

quarters of a mile west of Griswold Station, Jones County.
A. From one foot outcrop in gully north of the Central of
Georgia Railway.
B. From several outcrops in a cut along the railroad.
1 Stull, R. T., Report'as Consulting Ceramist, Industrial Development Depart-
ment, Central of Georgia Railway Company, Savannah, Ga.

2 Van Buren, J. R., letter to J. M. Mallory, General Industrial Agent, Central
of Georgia Railway Company, March 4, 1926.
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A. B
Chemical Analysis:
Moisture at 100°C...... 24 52
Loss on ignition.......... 11.68 12.06
Soda (Na0) .06 12
Potash (K;0)...... trace .10
Lime (CaO) .00 .00
Magnesia (MgO)......... 11 .00
Alumina (ALOs).... .. 37.60 36.20
Ferric oxide (Fe;0;).. 1.39 1.95
Titanium dioxide (TiOs).... .. 108 1.35
Sulphur trioxide (SO;) .00 24
Phosphorus pentoxide (P10s) ....cceommmmccmeeenieeceenee .04 trace
Silica (Si03) 47.86 47.54
100.06 100.08
Sand 11.39 591
Hydrated silica.. .20 .20
Slaking Rapid Rapid
Settling Rapid Very rapid
Sereen Analysis:
Retained on a 60 mesh screen.......... 2.4 per cent 7.2 per cent
Through 60 mesh, retained on 100
mesh.._.. 2.8
Through 100 mesh, retained on 200
mesh.. . 3.2
Through a 200 mesh screen............... 85.2 86.8
100.0 100.0

The following tests were made on_the clay that passed through the 200 mesh
screen in the screen in the screen analysis.

Color of Dry Clay Good white Good white
Linear Shrinkage:
Drying shrinkage (based on plastic
length).._... 3.5 per cent 4.4 per cent
Firing shrinkage at cone 9 (based on
dry length) 5.0 9.5
Total shrinkage at cone 9 (based on
plastic length) oo 12.1 13.6
Appearance of Fired Tiles Cream-colored. Cream-colored.

Slightly checked. Warped. One

ne warped, the not checked, the
other slightly other checked.
warped.

The above tests indicate that both of these kaolins have possibili-
ties as fillers for paper and other products, and in the manufacture of
ivory earthenware. As far as these tests go, the kaolin would probably
be satisfactory for the manufacture of refractories.

Stull and Bole! and Weigel? give the results of tests made by the
U. 8. Bureau of Mines on a sample (No. G-8) of the soft kaolin from

1Stull, R. T. and Bole, G. A., Beneficiation and utilization of Georgia clays:
U. S. Bur. Mines Bull. 252, 1926.

? Weigel, W. M., Georgia and Alabama clays as fillers: U. S. Bur. Mines Tech.
Paper 343, 1925.
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the outcrops in the railroad cut. Weigel, in testing the kaolin for filler,
classed it as second quality both in regard to color and retention, and
concluded that it was more suitable as a filler for paint and oilcloth
than for paper.

Stull' gives the following results of his prospecting on parts of the
property not visited by the writer:

“South of the railroad cut near the bottom of a valley, the kaolin varies from 734
feet at 100 feet south of the track to 10 feet In thickness at 600 feet south; the over-
burden varies from about 3 feet up to several feet at the top of the hill.

“About 134 miles east of Griswold Station and north of kaolin exposures along
the railroad, the kaolin varies from 4 feet to 8 feet in depth. The overburden varies
from about 3 feet to 30 feet in depth. Quite a large area in this section is under-
lain with kaolin. About 4 inches to 18 inches of yellow sand underlies the clay with
white sand banded with yellow below. The top of the sand is below drainage.

“Directly south of Griswold Station about one-half mile, an outcrop of kaolin
shows in a ravine. Borings show a thickness of 334 feet of kaolin.

“About one mile east of Griswold Station and three-quarters of a mile south of
the railroad, a boring shows the following: 5 feet overburden, 5 feet kaolin, 2 feet
yellow sand, and 11 feet kaolin resting on white sand of unknown depth. The kaolin
1s mostly below drainage.

“An outcrop of hard kaolin shows in the main road near the southeastern corner
of the Van Buren property.about 20 feet west of the east property line and 50 feet
from the south line. This outcrop is about one mile south of the railroad. A boring
showed 13 feet of kaolin with banded white and yellow sand below. Some hard
bauxite float shows in the vicinity.

“ % * % Atotalof about 400 acres of the property contains kaolin.
The kaolins near the railroad are thin beds of from 4 feet to 10 feet in thickness.
Their bottom in most cases lies below drainage and the overburden is comparatively
thick. The kaolins thickens to the south and east. In the southeastern portion of
the Van Buren property lying in Twiggs County and from three-quarters to one mile
from the railroad, the kaolin shows a thickness of from 11 feet to about 16 feet.
The overburden varies from a few feet up to 30 feet or more. The lower part of the
beds lie below natural drainage and if mined would require drainage by pumping.

“The kaolins are of good white color and contain small amounts of mica and
sand grains which could be removed readily by washing.”

* % x

MRS. BELL BAKER PROPERTY

The Mrs. Bell Baker (Griswoldville) property is on the Irwinton
to Griswoldville and Macon Road in Jones County near the Twiggs
County line, about 3 miles east of Griswoldville and half a mile south
of the Central of Georgia Railroad at Mountain Springs Spur.

A saw-mill well dug about 1923 at the foot of a ravine about 400
yards south of the highway is said to have passed through 12 feet of
brown sand and about 9 feet of hard white kaolin. The kaolin show-
ing in the dump pile beside the well was very bhard and broke with a
very smooth concoidal fracture. It contained a few pink-stained spots
and small brown iron-stained spots. A few pieces showed traces of
sand, but as a whole it appeared to be exceptionally free from grit.
The laboratory tests on a grab sample are given below. '

1 Stull, R. T., Report as Consulting Ceramist, Industrial Development Depart-
ment, Central of Georgia Railway Company, Savannah, Ga.
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Laboratory tests on a grab sample of very hard and very
smooth white kaolin from a saw mill well on the Mrs. Bell
Baker property, three miles east of Griswoldville, Jones County.

Chemical Analysts:
Moisture of 100°C.. 2.70
Loss on ignition 13.39
Soda (Na:0)...... . .09
Potash (K,0).... .02
Lime (CaO).... .00
Magnesia (MgO) - 10
Alumina (ALOg).... . 37.92
Ferric oxide (Fe:0;) 1.01
Titanium dioxide (T10;) . .63
Sulphur trioxide (SOj).... .08
Phosphorus pentoxide (P:05) trace
Silica (Si0s).. 44.14

100.08

Sand 1.25
Hydrated silica .24

Plasticity Fair (sticky).

Plastic Strength Fair.

Green Modulus of Rupture 467.6 pounds per square inch.

Linear Shrinkage:
Drying shrinkage (based on plastic length)...cccocoeoemeneee 5.0 per cent
Firing shrinkage at cone 9 (based on dry length).......... 8.4
Total shrinkage at cone 9 (based on plastic length)...... 13.0

Absorption at Cone 9 20.7 per cent.

Appearance of Fired Bars Good white color with smooth surface. Slightly
warped and slightly checked.

Pyrometric Cone Equivalent Cone 33-34.

The above tests indicate that this hard kaolin is suitable as a bond,
and probably as a grog, for the manufacture of refractories. Because
of its high green strength, it also has possibilities in the manufacture of
white ware, replacing a part of the kaolin and a part of the ball clay
in the usual body mixture.

Stull' did a little prospecting on the property and reported that:

“Borings indicated that the day thins out to the south, but extends back under
the hill under about 40 feet of fullers earth. A boring about 50 feet north of the
well showed a thickness of only 30 inches of clay at a depth of 11 feet. A boring
about 200 yards west of the well at the foot of the hill showed 13 feet of overburden
and only 6 inches of clay.

“The clay on the Baker property does not appear to be present insufficient quanti-
ties to be of value. However, prospecting on adjoining properties might reveal

thicker beds.”
OLD HUCKOBEE MINE

The old Huckobee clay pits, one mile west of Lewiston on the Cen-
tral of Georgia Railway, were opened in 1893 by Mr. J. W. Huckobee

1Stull, R. T., Report as Consulting Ceramist, Industrial Development Depart-
ment, Central of Georgla Railway Company, Savannah, Ga.
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and were operated as the Lewiston Clay Works until 1902. This was
the first large commercial mining of the Georgia sedimentary kaolins.
They are on a 155 acre property on the eastern edge of Jones County
in Land Lots 88 and 95, 6th Land District, and are owned by W. H.
Jordon (561 Mulberry St., Macon).

The sides of the old pits, which cover about two acres, have slump-
ed in and at one place only is showing the top foot of the bed of soft
cream-colored kaolin. Ladd!, who visited the pits when they were in
operation, reported that the thickness of the clay ranged from 3 to 8
feet, with a marked unconformity between it and the overlying sedi-
ments. The overburden consisted of 10 feet of unconsolidated red
clay-sand, often containing in the lower part balls of kaolin like the
solid bed below.

The kaolin was mined by hand, carefully hand-sorted to remove any
that was off-color or contained grit, dried in open sheds, packed in
hogsheads holding about a ton of dry clay, and shipped north for use
in the wall-paper industry and in the manufacture of encaustic tiling
and similar wares.

Laboratory tests are given below on a sample of the kaolin now
showing in the pit.

Laboratory tests on a sample of soft cream-colored kaolin
from the top foot of the bed in the old Huckobee clay pits, one
mile west of Lewiston in Jones County.

Chemical Analysis:

Moisture at 100°C....... .28
Loss on ignition.......... 13.18
Soda (Na:OQ)........ .06
Potash (K,O0).......... trace
Lime (CaO) .00
Magnesia (MgO)......... .04
Alumina (Al:Os)...... 39.90
Ferric oxide (Fe Os).. 1.09
Titanium dioxide (Ti0;) .99
Sulphur trioxide (SOs) trace
Phospherous pentoxide (P:0y).... .06
Silica (Si0;).. 4414
99.74
Sand.... 1.91
Hydrated silica 21

Slaking Rapid.
Settling Very rapid.
Screen Analysis:
Retained on a 60 mesh screen....... 0.6 per cent
0.

Through 60 mesh, retained on 100 mesh .o 6
Through 100 mesh, retained on 200 mesh.. .coeciceneeecee 2.6
Through a 200 mesh screen.......... 96.2

100.0

1Ladd, G. E.,, A preliminary report on a part of the clays of Georgia: Georgia
Geol. Survey Bull. 6-A, pp. 111-115, 1898.
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The following tests were made on the clay that passed through the 200 mesh
screen in the screen analysis.

Color of Dry Clay Light cream.
Linear Shrinkage:

Drying shrinkage (based on plastic length)..co.co..c. 4.2 per cent
Firing shrinkage at cone 9 (based on dry length)......... -7.7
Total shrinkage at cone 9 (based on plastic length)...... 11.6

Appearance of Fired Tiles Cream-color. Not checked. One tile warped, the
other badly warped.

The above tests indicate that this kaolin has possibilities as a filler
for paper and other products. It also has possibilities in the manufac-
ture of white ware, although it has more of a tendency to warp than

the average soft kaolin. .

The property is said to still contain a large tonnage of kaolin. The
thickness of the bed probably varies considerably, and careful pros-
pecting will be necessary to determine the tonnage available. The
slope of the land is sufficient to give natural drainage in the clay pits.
Water for washing can be obtained from Little Commissioners Creek
not far away. The property adjoins the Central of Georgia Railway.

The adjoining McNeil Place, owned by L. McConnell (Griswold-
ville), is said to be underlain by a continuation of this deposit.

WILKINSON COUNTY

Wilkinson County lies wholly within the Fall Line Hills, one of the
main topographical divisions, of the Coastal Plain. The county was
once entirely covered with the red sands of the Barnwell formation
of Eocene age and had the form of a flat plateau. This old plateau
has been deeply cut into by the Oconee River which forms the eastern
boundary of the county, and by Big Sandy, Commissioners, and Little
Commissioners creeks which flow southeastward across the county into
the Oconee River. These deep eroded incisions have left narrow flat-
topped ridges, remnants of the original plateau, separated by valleys
150 to 200 feet deep in which the underlying Upper Cretaceous sands
and clays are exposed.

The public roads, for the most part of the region, follow along the
ridges. Irwinton, the county seat, is situated on one of these narrow
ridges between Big Sandy and Commissioners Creeks. The main
line of the Central of Georgia Railway from Savannah to Atlanta and
Birmingham traverses almost the center of the county, following the
valleys of Commissioners and Little Commissioners Creeks. Along
this railroad are the towns of Gordon, the southern terminus of the
Covington Branch of the Central of Georgia Railway, Mclntyre, and
Toomsboro. The numerous streams, as well as underground sources,
afford ample and convenient supplies of water. The towns and the
intervening territory are served by super-power lines of the Georgia
Power Company, and will be served by a branch of the proposed nat-
ural gas pipe-line from Louisiana.
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The following section is representative of the geologic succession of
formations in the county:

Geologic Section in the Old Pit of Savannah Kaolin Co.,
one mile south of Gordon, Wilkinson County.!

Eocene: Feet

Barnwell formation (upper part):
5. Red and mottled argillaceous sand to the top of the hill...... 60
Twiggs clay member:
4. Greenish-yellow fuller’s earth, containing chalk nodules and
a few fossils........... -
Ocala limestone (Tivola tongue):
3. Sandy limestone, with Pectin perplanus and abundant bry-
0zoa
Barnwell formation (basal part):
2. Argillaceous glauconitic sand filling erosion depressions in
the Cretaceous surface.. 2
Unconformity.
Cretaceous (Upper):?2
iddendorf formation:
1. Massive white kaolin.......... 15

115

The Tivola tongue of the Ocala limestone and the basal part of the
Barnwell formation are very frequently absent. Less frequently the
Twiggs clay member is locally absent, so that in places the red sands of
the upper part of the Barnwell formation rest directly on the Cretaceous.

The clays found in Wilkinson County are soft, semi-hard, and hard
kaolins. Small lenses and pockets of bauxitic clays and high—grade
bauxite are often associated with them. They all occur at the top of
the Cretaceous, and outcrop in the stream valleys and on the lower
slopes above them. The clays were not laid down as a continuous
bed, but are in the form of lenses, ranging in extent from very small
to several hundred acres, and in thickness from one to more than 40
feet. These clay lenses may consist of: (1) entirely soft kaolin; (2)
entirely semi-hard or hard kaolin; (8) soft kaolin at the bottom and
semi-hard or hard kaolin at the top, with a distinet line of separation;
or (4) lenses or pockets of bauxitic clays and bauxites embedded with-
in or on top of larger lenses of kaolin. The high-grade bauxities, as a
rule, lie near the bottom of these pockets. The bauxitic clays vary
from soft and often pisolitic or nodular to a hard rock-like variety
known locally as “chimney rock”,? whichjwhen first uncovered is soft

! From Cooke, C. W. and Shearer, H. K., Deposits of Claiborne and Jack-
son age in Georgia: U. S. Geol. Survey Prof. Paper 120, p. 71, 1918.

2 Given as Lower Cretaceous with no formation name by Cooke and Shearer.
This correlation after Cooke, C. W., Correlation of the basal Cretaceous
beds of the Southeastern States: U. S. Geol. Survey Prof. Paper 140, pp.
137-139, 1926.

3 See Veatch, J. O., Second report on the clay deposits of Georgia: Georgia
Geol. Survey Bull. 18, pp. 165, 241, 1909.

Shearer, H. K., Bauxites and fullers earth of the Coastal Plain of Georgia:
Georgia Geol. Survey Bull. 31, pp. 100, 121, 1917.

Stull, R. T., and Bole, G. A., Beneficiation and utilization of Georgia clays:
U. S. Bur. Mines Bull. 252, p. 10, 1926.
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enough to be quarried and cut readily, but hardens on exposure.

The clays are usually underlain by more or less cross-bedded white
sands containing mica and small amounts of kaolin. They are general-
ly overlain, with a distinct unconformity, by beds of Eocene age,
consisting of argillaceous glauconitic sand, sandy limestone, impure
fullers earth or “gumbo’ clay, and red and mottled sand. Some-
times, however, the clays are more or less conformably overlain by
cross-bedded white and mottled micaceous sands containing some
kaolin, often in the form of rounded pebbles and small boulders. These
sands are possibly of Cretaceous age.

The first kaolin mine in Wilkinson County was that of the Mec-
Intyre Kaolin Company established by Hanson and Dedrich in 1908
at Dedrich Station near MecIntyre. In the early part of 1910 Edgar
Brothers Company, Metuchen, N. J., established their mines and plant
at Edgars near McIntyre, purchasing the McIntyre Kaolin Company
and adding other mines and plants as their business grew. They were
followed by the Kaolin Mining Company (Now Walker’s Georgia
Kaolin Mines) at Claymont (now Clayfields) in 1910; the Savannah
Kaolin Company and the Columbia Kaolin and Alumina Company
(now leased by P. W. Martin) at Gordon in 1916 and 1917; and in
1920 by the Akron Pigment Company at McIntyre; as well as several
small mines producing crude kaolin. In 1927 Wilkinson County pro-
duced over 46 per cent of the kaolin (including that used in the manu-
facture of fire and face brick) mined in the State of Georgia.

WHITEHURST PROPERTY

The property of M. Whitehurst (Lewiston) consists of 700 acres on
both sides of the Central of Georgia Railway and Little Commis-
sioners Creek, 114 miles east of Lewiston at Padgett Switch. De-
posits of kaolin occur on the slope of the ridge on the south side of the
creek about a mile south of the railroad and three-quarters of a mile
to a mile northwest of the Mittie Ryles property (See page 164).

Ladd! describes kaolin 10 feet in thickness outcropping in gullies
under 6 to 8 feet of overburden. Prospecting by boring several years
ago is said to have disclosed an extensive body of kaolin 12 to 20 feet
in thickness under overburden ranging from 12 to 50 feet.

When visited by the writer in 1926 the old gullies had largely filled
in concealing the kaolin outcrops. One gully showed 6 to 10 feet of
alternate layers of soft white sandy kaolin and white micaceous and
kaolinitic sand. The laboratory tests on a grab sample of the sandy
kaolin are given below.

Laboratory tests on a sample of soft white sandy kaolin from

the M. Whitehurst property, south of Little Commissioners
Creek, one and a half miles east of Lewiston, Wilkinson County.

1Ladd, G. E., A preliminary report on a part of the clays of Georgia: Georgia
Geol. Survey Bull. 6-A, pp. 118-119, 1898.
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Chemical Analysis:

Moisture at 100°C...... - R
[ I TYI S B 753 o015 1o « NN . 13.50
Soda (Naz0).ooiieeeee e et trace
Potash (K.0)..... - ... trace
Lime (CaQ).... e 00
Magnesia (MgO) .00
Alumina (AlsO3) et 38.16
Ferric oxide (Fe:Os).... . e 78
Titanmium dioxide (TiOq).......... 1.08
Sulphur trioxide (SO3)....ocoeeeeee e .00
Phosphorus pentoxide (Py0s)...... .. trace
Silica (Si0y).... 45.48
100.24
Sand.... .. 12,50
Hydrated silica..... .15

Slaking Very rapid.
Seltling Very rapid.
Sereen Analysts:

Retained on a 60 mesh screen........ 1.5 per cent
Through 60 mesh, retained on 100 mesh........ ... 4.2
Through 100 mesh, retained on 200 mesh. ... 56
Through a 200 mesh screen. ..o oo 88.7

100.0

The following tests were made on the clay that passed through the 200 mesh
screen in the screen anlysis.

Color of Dry Clay Light cream.
Linear Shrinkage:

Drying shrinkage (based on plastic length)......._....._ 4.2 per cent
Firing shrinkage at cone 9 (based on dry length)......... 9.
Total shrinkage at cone 9 (based on plastic length).._._. 12.8

dppearance of Iired Tiles Cream color. One tile warped and slightly checked,
the other badly warped but not checked.

The above tests indicate that this clay is probably suitable as a
filler for paper and other products where a dead white color is not
essential. It has some possibilities in the manufacture of white ware,
especially the cream varieties, although it shows more warping when
fired than the average Georgia kaolin.

Surface outcrops of much weathered and iron-stained hard kaolin
show on the top of a knoll or low ridge extending north from the main
ridge and west of the outcrops described above. Nearby are some loose
pieces of chimney rock and bauxite “floats.”

On the edge of the creek near Mr. Whitehurst’s house is a small
outcrop of white and pink-stained soft to semi-hard sandy kaolin.
An auger boring is said to have shown this to be 5 to 6 feet thick.

MRS. WALTER PURDOM PROPERTY

The property of Mrs. Walter Purdom (Waycross) 225 miles west
of Gordon and half a mile south of the Central of Georgia Railway,
1 mile southeast of Lewiston, consists of 405 acres in Land Lots 158
and 179, 27th Land District, Wilkinson County.
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Henry,! who examined the property for the Central of Georgia Rail-
way, describes it as follows:

“Several outcrops of soft kaolin were noted but could not be traced for any dis-
tance. To the rear of an abandoned saw-mill, in a deep ravine, kaolin is exposed
to a depth of 8 feet. It is a semi-hard type containing coarse grains of quartz. The
overburden varies from 15 to about 40 feet. No evidence of this bed was observed
in adjacent ravines. At the clay level, the strata of coarse quartz gravel mixed
with clay and an occasional ‘clay horse’ were noted. This would indicate that
normal conditions prevailing at the time of deposition of the clay prevented the
formation of uniform beds.”

The writer did not visit the property.
W. H. BRANNON PROPERTY

The W. H. Brannon (Lewiston) property is south of Little Com-
missioners Creek on the north slope of the ridge, 434 miles west of
l(;;‘r(irdon and immediately west of the Mittie Ryles property described

elow.

A gully on the slope in back of the house exposes 3 feet of soft white
kaolin containing considerable grit and stained yellow in irregular
patches and blotches. This is overlain by 8 to 10 feet of reddish-
brown sandy “gumbo” clay and sand.

Several hundred feet to the west another deep gully shows 5 to 6
feet of soft cream-colored kaolin containing some fine grit, overlain
by 8 feet of reddish-brown sandy “gumbo” clay and sand, and under-
lain by 5 feet or more of very sandy grayish-white kaolin. The lab-
oratory tests on a sample of the soft cream-colored kaolin are given
in the first column below.

Another gully a little to the north of the one just described shows
the following section:

Section in gully on the W. H. Brannon property.

Feet
4. Reddish-brown sand 6+
3. Hard white kaolin containing little or no grit.....cooeeeeee . 5
2. Loosely consolidated red sand 2
1. Soft white to cream-colored kaolin, much like that out-
cropping in the other gully, but containing less grit............. 34+
16+

The laboratory tests on a sample of the hard white kaolin from bed
(3) are given in the second column below.

Laboratory tests on samples of kaolin from gully outcrops
on the W. H. Brannon property, four and a half miles west of
Gordon, Wilkinson County.

t Henry, A. V., Official report as Consulting Geologist, Industrial Develop-
ment Dept., Central of Georgia Railway Company, Savannah, Ga.
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A. Soft cream-colored kaolin from & & to 6 foot outcrop.
B. Hard white kaolin from a 5 foot outcrop.
Chemical dnalysis:

A. B.
Moisture at 100°C.___. U, e 1.04 .76
Loss on ignition...... . 13.90 15.30
Soda (Na,0O) ... .02 04
Potash (KaO) oo . .02 trace
Lime (CaO).. - .00 .00
Magnesia (MgO) .00 .00
Alumma (ALOs).. 35.00 36.12
Ferric oxide (Fe. 03) .80 1.33
Titanium dioxide (TlOo) 1.60 1.12
Sulphur trioxide (SOs)...... - .40 .00
Phosphorus pentox:de (PaOs) oo traCE .16
Silica (Si02) e, 47.00 45.28
100.1}
19
Slaking Slow.
Settling Rather slow.
Screen Analysis:
Retained on a 60 mesh screen........_........ 1.2 per cent
Through 60 mesh, retained on 100 mesh..... 1.5
Through 100 mesh, retained on 200 mesb.... 4.1
Through a 200 mesh screen............cceeeee 93.2
100.0
Color of Dry Clayt Excellent white.
Plasticity Poor (sticky).
Plastic Strength Rather poor.
Green Modulus of Rupture 591.0 pounds per

square inch.

Lincar Shrinkage:
Drying shrinkage (based on plastic

length) ... e 4.41 per cent 6.5 per cent
Firing shrinkage at cone 9 (based on
dry length) 10.73 139
Total shrinkage at cone 9 (based on
plastic length)....ocoooieeee 14.61 19.5
Absorption at Cone 9 17.5 per cent
dppearance of Fired Tiles and Bars Fair white color. Dirty cream
Not checked color, speckled
nor warped. and flashed
yellow. Sur-

face rough.
Badly warped.

P yromzlric Cone Equisalent. Cone 34.

t This and the following tests in the first column were made on the clay that
passed through the 200 mesh screen in the screen analysis.
1 Based on one tile only. The other tile broke in drying.
The above tests indicate that the soft kaolin has possibilities as a
filler for paper and other products, and in the manufacture of white
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ware. The slow slaking and settling noted may indicate that special
methods would have to be used to wash and filter-press it. It probably
could also be used in the manufacture of refractories. The tests (as
far as they go) show that the hard kaolin has excellent possibilities
in the manufacture of refractories. Its green strength is considerably
above that of most of the Georgia kaolins and would give it excellent
bonding properties.

. The location of these kaolin outcrops on the slope of the ridge would

insure that clay pits would have natural drainage and plenty of room
to dispose of the overburden. An abundant water supply could be
obtained from Little Commissioners Creek, not over half a mile to
the north. The nearest point on the Central of Georgia Railway is
about a mile to the north, across the creek.

MITTIE RYLES PROPERTY

The Mittie Ryles (colored) property is 124 miles southwest of Gordon
and three-quarters of a mile south of the Central of Georgia Railway,
just west of the property of the Georgia White Brick Company and
on the slope of the same ridge on which their clay pits are located. The
old road from Gordon to the Ridge Road to Macon passes through the
property. Stull,'! who prospected the property in 1923 for the Central
of Georgia Railway, describes the property as follows:

“ * * % The Ryles’ house is located about on the middle of the property,
near the top of the hill. The property consists of about 400 acres of which approxi-
mately 100 acres contain kaolin.

“South of the house, about 200 yards down the hill, is an exposure showing
four feet of kaolin. The kaolin is covered with a heavy overburden of fullers earth.
When bored the clay showed a depth of six feet with pink and yellow sand below.

“Northeast of this ravine is a_second ravine showing an exposure of 11 feet of
hard kaolin (similar to that found on the Belle Baker property about 3 miles south-
east of Griswold) [see page 155 of this report]. When bored it showed a thick-
ness of 17 feet of kaolin resting on 18 inches of dark pink clay with white fine
sandy clay containing considerable fine mica below. The gepth of the white sandy
clay was 10 feet. Yellow sand lies below the white sandy clay.

“Near the eastern line of the property, in an old abandoned road, is a 16 foot
exposure of which 7 feet of the top is bauxitic clay and low-grade bauxite and 9
feet of kaolin. Boring showed a total depth of kaolin and bauxite of 284 feet,
of which 2135 feet is kaolin. The kaolin rests on three inches of black micaceous
kaolin with yellow sand below.

“An exposure of kaolin shows in the upper end of the ravine about 300 yards
southwest by west from the above described exposure in_the abandoned road.
A boring made just north of the ravine showed 2 feet overburden, 15 feet sof? kaolin,
4 feet black clay containing mica, 10 feet yellow sand, and 8 feet of white sand
of good quality.

“A little further to the south a deep ravine shows the following: overburden,
about 1 to 14 feet; low-grade bauxite, 1 foot; hard kaolin, 4 feet; soft kaolin, 11
feet; and white sand of unknown depth.

“About 600 yards southwest of the above described exposure, near a cleared
field, kaolin exposures show in several small ravines. Borings showed 12 feet of
white clay of good quality with yellow sand below of unknown depth.

1Stull, R. T., Official report as Consulting Geologist, Industrial Development
Dept., Central of Georgia Railway Company, Savannah, Ga.
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“The kaolins examined on the Ryles’ property vary from about 6 feet to 28 feet.
The material varies in places from bauxite to soft kaolin. White sand of fair quality
about 8 feet in depth shows at a depth of about 2 to 10 feet below the kaolin.

“The kaolin and white sand lie above drainage. The variable depth and quality
as indicated would warrant a more thorough prospecting to determine its tonnage
and quality. * * * 7

The writer visited only the outcrops in the old road where it start-
ed up the ridge. These showed the following section:

Section of outcrops in old road on the Mittie Ryles property,
one and a half miles southwest of Gordon, Wilkinson County.

Feet

4. Brown sand with gray streaks 3 4+
3. Hard to semi-hard white kaolin with gray and purple stains
at the bottom and containing little or no grit. Groove
sample taken........ -3
2. Harg, very sandy grayish-white kaolin with nodules near
top resembiing bauxite pisolites. These nodules are %4 to
34 inches in diameter_... .. .6
1. Soft cream-colored kaolin containing very little sand except
in small pockets but containing some brown iron nodules
and brown specks. Groove sample taken -..ooooeoeeceecneee. L 2¥+

143+

The laboratory tests on the groove samples taken from beds (1) and
(8) in the above section are given below:

Laboratory tests on samples of kaolin from a road outcrop
on the Mittie Ryles property, one and a half miles southwest
of Gordon, Wilkinson County.

4. Soft cream-colored kaolin from bed (I) in the above sec-
tion.

B, Hard to semi-hard white kaolin from bed (8) in the above
section.

Chemical Analysis:

A. B.
Moisture at 100°C.......... 1.28 1.96
Loss on ignition.. ... 12.82 13.34
Soda (Na:O)........ 85 25
Potash (KsO)............. - .30 .22
Lime (CaQ)... .00 .00
Magnesia (MgO)........... ... trace trace
Alumina (AbOs) ... oo 36.59 36.00
Ferric oxide (Fe:0s) S 1.48 1.58
Titanium dioxide (TiOs)...... . 117 1.35
Sulphur trioxide (SO;)... 17 .20
Phosphorus pentoxide (PoOs).. oo trace trace
Silica (810s).. 43.14 44.38

97.80 99.28
Sand... oo 2.34 1.54
Hydrated silica.. .23 17

Slaking Rapid.

Settling Rapid.
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Screen Analysis: A, B.
Retained on a 60 mesh screen.................. 1.8 per cent
Through 60 mesh, retained on 100 mesh 1.4
Through 100 mesh, retained on 200 mesh 6.8

Through a 200 mesh screen .. ..ccoeeveeeeeee. 90.0
100.0
Color of Dry Clayt Good white.
Plasticily Good (fatty).
Plastic Strength Good.
Green Modulus of Rupture 322.4 pounds

. per square inch.
Linear Shrinkage:
Drying shrinkage (based on plastic

length).... 5.2 per cent 5.0 per cent
Firing shrinkage at cone 9 (based on
dry length) 10.7 11.6
Total shrinkage at cone 9 (based on
plastic length) 15.0 16.0
Adbsorption at Cone 9 23.2 per cent
Appearance of Fired Tiles and Bars Ivory color. Light cream-
Slightly checked color. Badly
and badly checked and
warped. warped.
Pyrometric Cone Equivalent Cone 35.

t This and the following tests in the first column were made on the clay that

passed through the 200 mesh screen in the screen analysis.

The above tests indicate that the soft kaolin has possibilities as a
filler for paper and other products. It also has possibilities in the
manufacture of ivory earthenware, although it shows more warping
than the average soft kaolin.

The tests on the hard kaolin indicate, as far as they go, that it should
be excellent for the manufacture of refractories. Its green strength
is considerably greater than most of the Georgia kaolins, and the clay
should make an excellent bond.

This property is evidently underlain by extensive deposits of both
hard and soft kaolin, occurring mostly at elevations sufficient to give
natural drainage to a clay pit. The nearest point on the Central of
Georgia Railway is three-quarters of a mile to the north across Little
Commissioners Creek. The creek would furnish an ample water supply
for boilers and a washing plant.

GEORGIA WHITE BRICK COMPANY
Headquarters and plant: Gordon, Georgia.
General Manager: G. E. Arnold.

The plant of the Georgia White Brick Company was built and the
mines opened in 1925 to produce light-colored face brick under the
patents of R. T. Stull, formerly Ceramic Engineer of the U. S. Bureau
of Mines, using kaolin, aplite, and sand.!

1 See Stull, R. T., and Bole, G. A., Utilization of Georgia kaolins in the manu-

facture of face brick: Am. Ceramic Soc. Jour., vol. 7, No. 5, pp. 347358,

May, 1924; and Beneficiation and utilization of Georgia clays: U. S.
Bur. Mines Bull. 252, pp. 59-72, 1926.
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A. MINE OF THE GEORGIA WHITE BRICK COMPANY, GORDON, WILKINSON COUNTY.

B. POWER PLANT AND BRICK MOLDING MACHINE, GEORGIA WHITE BRICK COMPANY.
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The plant is located on the Central of Georgia Railway balf a mile
west of the depot at Gordon. The clay pit is a quarter of a mile south
of the plant at the foot of the north slope of the ridge which lies be-
tween Little Commissioners Creek and Big Sandy Creek.

The Clay Pit
The clay pit, when visited in July, 1926, showed the following sec-
tion:

Section shown in clay pit of the Georgia White Brick Com-
pany, three-quarters of a mile south of Gordon, Wilkinson

County.
Eocene:
Barnwell formation: Feet
6. Greenish-gray and brown-stained very plastic “gumbo” clay
or impure fullers earth 2
5. Olive-green “gumbo’ clay full of fairly coarse rounded and
sharp quartz sand...... 1
4. Mottled brown to white medium to fine-grained quartz
sand 134
Unconformity.
Cretaceous (Upper):
Middendorf formation:
3. Hard bluish-white massive kaolin, containing a little quartz
sand and breaking with a concoidal fracture......ccconoeiieo 15

2. Soft light-cream massive kaolin containing considerable
quartz sand up to size of a pea and several small sand

lenses. Breaks with a rough fracture.........oooooeeeee 20
Unconformity. .
1. White to light buff-colored micaceous and kaolinitic quartz
sand ) 54

Sand: The sand that underlies the kaolin is made up of clear and
milky quartz grains up to 1 mm. in diameter, often very sharp, flakes
of muscovite mica, and fine white kaolin dust. It is somewhat cross-
bedded. In general its color is white, but it is irregularly stained
yellow and brown by iron, principally along horizontal bedding planes.
Occasionally it contains dark brown iron nodules surrounded by a
ring of brown stain decreasing outwards. The contact between the
sand and the soft kaolin above shows a slight unconformity in a gentle
up and down wave with a 5-foot difference in elevation in a horizon-
tal distance of 75 feet.

Soft Kaolin: The soft kaolin of the lower part of the pit face is
15 to 20 feet thick. It is generally a light-cream color, although the
bottom 2 feet is a purplish color. This color, according to the plant
officials, is due to organic matter and the stained clay fires white.
This soft kaolin is plastic or has pseudo-plastic continuity when rub-
bed between the fingers. It contains considerable sand irregularly
distributed as colorless and smoky quartz grains, usually small but
sometimes as large as a pea. These large grains are generally rounded
but are much fractured and easily break up into smaller sharp pieces.
In addition to the sand in the kaolin, there are several small lenses
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and streaks of sand, the largest having a length of 12 feet and a maxi-
mum thickness of 2 feet. The sandy lenses and layers are often iron-
stained, while the kaolin is not except around occasional iron nodules
and some pink and yellow stains, partly of organic origin, in the fairly
numerous joint planes.

The laboratory tests on a 20 foot groove sample of this soft kaolin
are given in the first column below. This sample included a sand lens
14 inches thick.

Hard-Kaolin: 'The hard kaolin which overlies the soft kaolin
just described is a bluish-white or skim-milk color, contrasting sharply
with the light cream-color of the soft kaolin beneath. The contact
between the two is nearly horizontal, but with a slight up and down
wave. The hard kaolin is somewhat jointed, the joint planes ap-
parently being continuous with those in the soft kaolin. It breaks
mto large blocks with a rough concoidal fracture. When rubbed be-
tween the fingers it crumbles. It contains less grit than does the soft
kaolin. The hard kaolin where sampled was 15 feet thick. The top
surface, where the overburden has been removed, was very irregular
showing numerous depressions and potholes. The surface was rising
towards the hill and in the next cut the hard kaolin will probably be
about 5 feet thicker than shown in the section above. The laboratory
tests on a 15 foot groove sample of this hard kaolin are given in the
second column below.

Laboratory tests on samiples of kaolin from the clay pit of
the Georgia White Brick Company, three-quarters of a mile
south of Gordon, Wilkinson County.

A. Soft light cream-colored kaolin, 20 foot groove sample
from lower part of face.

B. Hard bluish-white kaolin, 15 foot groove sample from
upper part of face.

Chemical Analysis:

A. B.

Moisture at 100°C 62 1.44
Loss on ignition.... .. 13.62 14.08
Soda (Na,0)...... 71 trace
Potash (K:0O) .16 trace
Lime (CaQ) .00 1.44
Magnesia (MgO) .00 trace
Alumina (ALO;)...... 36.49 37.44
Ferric oxide (Fe,O3) 2.34 2.19
Ferrous oxide (FeQ) trace trace
Titanium dioxide (TiO:) 1.20 1.35
Sulphur trioxide (SOs) 40 .38
Phosphorus pentoxide (P:0s) 16 .15
Silica (Si02) 44.44 41.50

100.14 99.97
Sand 1.50 .46
Hydrated silica 12 22

Slaking Rapid. Slow.
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. A. B.
Settling Rapid.  Veryslow.

Sereen Analysis:
Retained on a 60 mesh screen.........oocoooo.....

_ 7.1 per cent
Through 60 mesh, retained on 100 mesh.... 4.7

Through 100 mesh, retained on 200 mesh..  10.0
Through a 200 mesh screen .. ..o oooeeoceeeeees 78.2
100.0
Color of Dry Clayt Good white.
Plasticity Good.
Plastic Strength Good.
Green HModulus of Rupture 162.7 pounds
square inch.
Linear Shrinkage:
Drying shrinkage (based on plastic
length)...... ~ 1.7 per cent 4.0 per cent
Firing shrinkage at cone 9 (based on
dry length) 129 12.0
Total shrinkage at cone 9 (based on
plastic length) 14.4 15.5
Absorption at Cone 9 26.1
Adppearance on Fired Tiles and Bars Cream color. Good white

Ogpe tile checked
and warped, the
other slightly

color. Badly
checked and
badly warped.

checked and
slightly warped.

1 This and the following tests in the first column were made on the clay that
passed through the 200 mesh screen in the screen analysis.

Extent of Workings and Methods of Mining.

The clay pit, when visited, was 100 feet wide and about 200 feet
long, with the long dimension parallel to the hill and the outcrop of
the kaolin. The overburden was removed by scrapers until the fall
of 1926 when a hydraulic stripper was installed and the overburden
washed down to the flood-plain of Little Commissioners Creek. The
kaolin is mined by an electrically-operated shale planer with a 50 foot
radius, advancing about half an inch at each swing. This scrapes
down kaolin from the entire face, giving a uniform mixture of the two
varieties of kaolin. Some trouble was at first experienced during wet
weather by huge blocks of kaolin slipping into the pit along inclined
joint planes. This has since been corrected by changing the slant of
the planer. Sand from underneath the kaolin is mined by hand.

The materials are transported from the pit to the plant by an over-
head-trolley electric tram.

The Plant.

The plant, when built, had the most modern equipment of any brick
plant in the United States. The mixture used consists of: 45 to 55
per cent kaolin which gives body and the needed plasticity to form the
brick; 10 to 25 per cent sand to control shrinkage; and 20 to 45 per
cent aplite rock, an impure feldspathic dike rock mined at Milledge-
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ville 18 miles north of Gordon, used as a flux to lower the vitrifica-
tion or burning point. The materials are separately crushed in a roll-
crusher and elevated to storage bins. The materials from the bins are
ground as needed in a dry-pan and screened to 16 mesh by four vi-
bratory screens. The screened material is weighed out in the correct
amount by a Shaffer poidometer into a pug-mill where water is added
and the tempering and mixing takes place. The pug-mill discharges
into a Freese combined pugmill and stiff-mud brick machine with a
Freese reel side-cutter which cuts the column of clay into standard-
size bricks. The bricks are hand-loaded onto double-decked steel
drying cars holding 700 bricks each. The bricks are dried for 24 hours
in a Boss 7-tunnel drier using waste heat from the kilns at 180° F.
The dried bricks are reloaded onto steel kiln cars with a fire-brick
base, each car holding 2,350 bricks.

The bricks are fired to cone 10 or a temperature of about 2,200° C.
in a Harrop oil-fired single-tunnel kiln 363 feet long. The kiln holds
54 cars. Every 70 minutes a green car is pushed in and a fired car
taken out, it taking 63 hours for a car to travel through. This gives a
total capacity of 48,342 bricks per day.

The finished bricks vary in color from cream to a deep buff or brown
and have a very pleasing appearance.

EVANS AND DEITRICH PROPERTY
HARBISON-WALKER REFRACTORIES COMPANY

The property of Dr. R. E. Evans and W. A. Deitrich (Gordon),
recently purchased by Harbison-Walker Refractories Company,
Pittsburg, Pa., and Birmingham, Ala., is 1 mile north of Gordon anrd
half a mile north of the Covington Branch of the Central of Georgia
Railway on the low ridge between Little Commissioners Creek and
Commissioners Creek. It is an irregular shaped area of 100 acres and
includes parts of Land Lots 23, 24, 31 and 32, 5th Land District, Wil-
kinson County. On it are several outcrops of white to cream-colored
hard kaolin with a rough fracture, often showing peculiar tube-like
markings one-quarter to one-eighth of an inch in diameter, called
“worm-cast” structure and of unknown origin, and often showing
slickensides. The property was prospected in 1928 by the Central of
Georgia Railway under the direction of R. T. Stull who describes it
as follows:!

“The property * * * consists cf 125 acres of which about 70 acres con-
tain clay. Approximately 30 acres of this could be mined with a maximum over-
burden of not more than 35 feet, which is about the limit that can be moved econo-
mically. The kaolin as shown by borings and pits which have been dug varies from
5 feet at the base of the hill to 40 feet at the outcrop in the ravine near the middle
of the property. Near the western property line a boring showed 22 feet of clay.
At the eastern property line a hole was bored through 4 feet of overburden and 24
feet into kaolin somewhat stained. The depth of the clay was not determined.

! Official report as Consulting Geologist, Industrial Development Dept., Cen-
tral of Georgia Railway Company, Savannah, Georgia.
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The clay shows evidence of thinning out to the north and replacement by coarse
banded yellow and red sand containing hard iron ore concretions.”

A car load sample taken from top to bottom of a 40 foot thickness
in a prospect pit was tested by the U. S. Bureau of Mines. This sar-
ple is referred to in the several reportst on these tests as No. G-8.

The following laboratory tests were made on G-3 clay from a stock
sample at the Ceramic Laboratory of the Georgia School of Tech-
nology, collected by the Central of Georgia Railway from the same
test pit.

Laboratory tests on hard white kaolin from the Deitrich
and Evans property, one mile north of Gordon, Wilkinson

County.
Chemical dAnalysis:§
Moisture at 105°C.._._. 1.15
Loss on ignition . 13.53
Soda (Na)0)........ .00
Potash (K;0) .00
Lime (Ca0) .39
Magnesia (MgO)_._..._._. .25
Alumina (Ales)...... 2 35.51
Ferric oxide (Fe,0s) ... 1.59
Titanium dioxide (TiO;)...... 1.29
Sulphur trioxide (Sos)........ 1.08
Phosphorus pentoxide (P20s).... .05
Silica (Si0,).. 46.56
100.40
Screen Analysis:§
Retained on a 65 mesh screen...._... 9.54 per cent
Through 65 mesh, retained on 100 mesh......ocooeoeeeee .. 2.66
Through 100 mesh, retained on 150 mesh................. - 568
Through 150 mesh screen.. 82.11

99.99

Green Modulus of Rupture 109.6 pounds per square inch.
Plasticity Sticky, getting better as worked.
Drying Shrinkage
Volume 11.43 per cent.
Lipear 3.96 per cent.
Waler of Plasticity 24.7 per cent.
Shrinkage Water 8.5 per cent.
Pore Water 16.2 per cent.

t From Stull, R. T. and Bole, G. A., Beneficiation and utilization of Georgia
clays: U.S. Bur. Mines Bull. 252, p. 42, 1926.

t Reported as .02 per cent sulphur (S).
§ From Stull, R. T. and Bole, G. A,, Op. cit., p. 41.

1 Stull, R. T. and Bole, G. A., Refractory possibilities of some Georgia clays:
Am. Ceramic Soc. Jour., vol. 6, no. 5, pp. 663-673, May, 1923.

Stull, R. T. and Bole, G. A., Utilization of Georgia kaolins in the manufacture
i)ngz.ce brick: Am. Ceramic Soc. Jour., vol. 7, no. 5, pp. 347-358, May,
Stull, R. T. and Bole, G. A., Beneficiation and utilization of Georgia clays:

U. S. Bur. Mines Bull. 252, 1926.
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Pyrometric Cone Equivalent Cone 34-35.

Fire Tests:
Firing  Shrinkage Total Shrinkage
Apparent | Absorp-
X Porosity tion
Cone Volume Linear Volume Linear

Per cent | Percent | Percent | Percent | Percent | Per cent

8 2734 | 1008 | 3576 13.71 50835 | 17.12

10 43.47 17.31 49.77 20.50 7.09 3.07

12 44.67 17.90 51.02 21.17 5.32 2.26

14 46.72 18.93 5272 22.10 6.84 2.85

16 46.67 18.90 52.80 22.14 5.03 2.06

18 45.87 18.50 51.90 21.64 5.22 2.18

This kaolin was used as a bond in testing the flint clays of Glascock
County for use as an antiplastic in manufacturing refractories. There-
fore the clay was also tested under conditions as nearly like the flint
clay tests as possible. Some of the clay was fired in lump form to cone
1414, ground to 16 mesh, and screened and recombined to give the
following dry screen analysis:

Dry Screen Analysis:

Screen Size: —16+20 —404-60 —60

—204+40

Percentage....occoceeecaecnee 21.00 I 35.25 l 16.75 27.00

Test pieces were made in the usual way using 50 per cent of this
calcined clay as grog and 50 per cent of the raw clay as binder.
Laboratory tests on hard white kaolin from the Deitrich and
Evans property, one mile north of Gordon, Wilkinson County,
using 50 per cent of the clay calcined to cone 1414 and 50 per-
cent of the raw clay.
Green Modulus of Rupture 180.0 pounds per square inch.
Drying Shrinkage
Volume 10.89 per cent
Linear 3.77
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Fire Tests:
Firing Shrinkage Total Shrinkage
Apparent | Absorp-
Porosity tion
Cone Volume Linear Volume Linear

Per cent | Percent | Percent | Percent | Percent | Per cent

8 3.76 1.27 13.36 4.66 34.77 20.81

10 4.16 1.41 15.24 5.36 35.46 21.22

12 4.63 1.56 15.08 5.30 34.74 20.51

14 5.01 1.70 15.80 5.57 34.07 19.91

16 5.44 1.84 15.44 5.43 34.00 19.87

18 5.82 1.98 16.60 5.87 34.39 19.98

Pyrometric Cone Equivalent Cone 34-35.

In addition to the chemical and screen analyses given above, the
U. S. Bureau of Mines made a number of laboratory, plant, and ser-
vice tests on this kaolin.

Laboratory tests made by the U. S. Bureau of Mines on hard
white kaolin from the Deitrich and Evans property, one mile
north of Gordon, Wilkinson County.t

Crude:

Water of Plasticity: 35.76 per cent.
Volume Shrinkage: 17.05 per cent.
Drying Behavior: Fair.

Cone 01:

Volume Shrinkage: 19.98 per cent.
Porosity: 38.39 per cent.
Color No.: 3.1

Cone 11:

Volume Shrinkage: 42.64 per cent.
Porosig: 14.07 per cent.
Color No.; 7.1

Deformation Cone (Pyrometic Cone Equivalent):
Cone 34.

1 Stull, R. T., and Bole, G. A., Op. cit., p. 41.

1 The color numbers represent the relative whiteness of the clay tested. No. 1
represents the best of the Georgia clays; the poorest color, No. 10, was a
decided brown.

It will be noted that there is some variation between the proper-

ties given above and those determined by the writer.

The U. S. Bureau of Mines also shipped a carload of this clay to
a large fire-brick plant and had them made into brick following the
standard process of the plant. The following tests were made on these
brick in comparison with a well known Pennsylvania flint fire-clay
brick of excellent qualities:
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Comparison of bricks made from G-8 clay and Pennsylvania
flint fire-clay brick.

Pyrome-
tric
cone Poro- | Spal-
equiva- | sity Iing
Brick ent Load at 1,350°C.

Cone No.| Per cent | Per cent

Georgia 34 34.0 2.22 | Withstood 733 pounds per square inch

-3 without failing (mazimum capacity of
machine.)
Pennsyl-
vania 31 20.8 1.52 Failed at 485 pounds per square inch.

In addition, the standard-size fire brick made from the Georgia clay
averaged half a pound lighter weight than standard-size fire-clay
fire brick. This means a saving of 500 pounds per 1,000 brick, an
item which comparatively reduces freight cost materially and adds
to their value for marine boiler settings.

The kaolin fire bricks thus made were further tested! under actual
service conditions in comparison with other fire bricks in a malleable
iron furnace, in electric furnace doors, in an electric furnace roof, in
the bottom of an open-hearth ladle, in a large heating plant boiler
setting, in a high-temperature kiln door and in a checker baffle in an
oil-fired furnace. In every case the service rendered by the fire brick
made from the Georgia kaolin was at least equal to and in the major-
ity of cases superior to that of fire-clay and silica brick.

The above tests all tend to indicate that this kaolin, and all the
other Georgia hard kaolins of this type, are well suited for the manu-
facture of refractories, no other raw materials being necessary.

This property is excellently located as far as railroad and power
facilities are concerned. The deposit has good drainage and the over-
burden is light. Water can be obtained from Little Commissioners
Creek a mile to the south, or from deep wells such as the one at the
Pyne Tree Paper Company nearby. Evans and Deitrich also own
a 40 acre tract adjoining the Covington Branch of the Central of Geor-
gia Railway half a mile east of the depot at Gordon, that would make
an excellent factory site.

In the spring of 1929 the property was purchased by the Harbison-
Walker Refractories Company of Pittsburgh, Pa., and Birmingham,
Ala. The kaolin will be mined and shipped to their plants near Bir-
mingham for manufacture into fire brick and other refractories. It is
possible that later, should market conditions warrent, the company

1 Stull, R. T. and Bole, G. A., Op. cit., pp. 54-59.
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may erect a plant at Gordon to manufacture refractories from the
clay.

J. A. FRANKLIN PROPERTY

The property of J. A. Franklin (Gordon) consists of 535 acres about
three-quarters of a mile north of the Covington Branch of the Central
of Georgia Railway and 114 miles northeast of the depot at Gordon.
It is north and east of the Evans and Deitrich property described
above and west of the W. A. Robertson property described below.

Stull,! who prospected the property for the Central of Georgia Rail-
way, describes the deposits as follows:

“Outcrops of 4 to 15 feet of kaolin show in ravines. Borings show a thickness
of kaolin along the southern edge of 35 feet near the Evans and Deitrich property
which thins to the east to 25 feet near the middle of the property and thickens
up again to 31 feet near the Robertson property. The clay a?so shows evidence
of thinning to the north, as borings indicated thicknesses of 10 feet, 8 feet, and
5 feet north and west of the valley.”

The writer did not visit the property. The kaolin is probably of
the same hard type found on the adjoining properties.

W. A. ROBERTSON, JR. PROPERTY

The W. A. Robertson, Jr. (216 Corbin St., Macon) property con-
sists of 849 acres about 2 miles northeast of Gordon and just east of
the J. A. Franklin property described above. Much of the property
lies at a lower elevation than the kaolin outecrops, but on the north-
west corner of the property are outcrops of hard white kaolin like
that on the Evans and Deitrich property.

Stull' describes the deposits as follows:

“ % * % about 50 acres is underlain with clay which varies from 25 to 31
feet in thickness. Of the 50 acres about 25 can be mined without removing an
overburden of more than 35 feet. An outcropping of 524 feet of kaolin shows north
of the spring near the house. A boring near the outcrop shows 3034 feet of kaolin.”

The laboratory tests on a sample collected by the writer from a 8
foot prospect pit are given below.

Laboratory tests on a sample of hard white kaolin from the
W. 4. Robertson, Jr. property, two miles northeast of Gordon,
Wilkinson County.

Chemical Analysis:

Moisture at 100°C.... 1.64
Loss on ignition...._.... 13.66
Soda (Na,O)_..... 32
Potash (Ko0)........_.. 17
Lime (Ca0) .00
Magnesia MgQO).......... .00
Alumina (Alea).._. 3566
Ferric oxide (FexOs)...oeemo 1.96
Titanium dioxide (T10;).... 1.08
Sulphur trioxide (SO;) .04

1 Stull, R. T., Official report as Consulting Geologist, Industrial Development
Dept., Central of Georgia Railway Company, Savannah, Ga.
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Phosphorus pentoxide (P;0s).. trace
Silica (Si0y) 45.22
99.75
Sand g 1.50
Hydrated silica.. 71

Plasticity Fair (sticky).
Plastic Strength  Fair.
Green Modulus of Rupture 76.9 pounds per square inch.

Linear Shrinkage:
Drying shrinkage (based on plastic length)............._._. 3.5 per cent
Firing shrinkage at cone 9 (based on dry length).......... 17.1

Total shrinkage at cone 9 (based on plastic length)...... 20.0
Absorption at Cone 9 15.2 per cent.

Appearance of Fired Bars Light cream color. Badly checked and cracked,
and badly warped.

Pyrometric Cone Equivalent Cone 35-36.

The above tests indicate that this hard kaolin has possibilities in
the manufacture of refractories although the green modulus of rup-
ture is a little low and the firing shrinkage high.

J. M. BURKE PROPERTY

The J. M. Burke (Cedartown) property is on the north slope of
the ridge 124 miles southeast of the depot at Gordon and south and
east of the Pyne Tree Paper Company. It consists of 475 acres on
both sides of the Gordon-Irwinton Road and extending north to the
Central of Georgia Railway. It includes parts of Land Lots 10 and
11, 5th Land District, and 211 and 212, 27th Land District, Wilkin-
son County.

A deep gully beside the road shows 6 to 8 feet of hard bluish-white
kaolin, underlain by white and iron-stained ‘cross-bedded sand and
overlain by red clayey sand. Back from the outcrop the ground rises
rapidly and the overburden would be 15 feet or more. The laboratory
tests on a groove sample from this outcrop are given below.

Laboratory tests on a 15 foot groove sample of hard bluish-
white kaolin from a gully outcrop on the J. M. Burke property,
one and a half miles southeast of Gordon, Wilkinson County.

Chemical dnalysis:
Moisture at 100°C 46
Loss on ignition...... 13.02
Soda (Nas0O) 57
Potash (K:0) 10
Lime (CaO) .00
Magnesia (MgO) .04
Alumina (ALQOs).. 34.50
Ferric oxide (Fe.Os) 1.24
Titanium dioxide (TiOz) 1.25
Sulphur trioxide (SO,) trace
Phosphorus pentoxide (PyOs) .04
Silica (Si03) 48.92
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Sand
Hydrated silica .10
Plasticity Good (fatty).
Plastic Strength  Good.
Green Modulus of Rupture 70.2 pounds per square inch.
Linear Shrinkage:

Drying shrinkage (based on plastic length)..._....... 3.5 per cent
Ficing shrinkage at cone 9 (based on dry length) 4.7
Total shrinkage at cone 9 (based on plastic length)...... 8.0

Absorption at Cone 9 19.7 per cent.

Appearance of Fired Bars Good white color. Badly checked but not warped.

Pyrometric Cone Equivalent Cone 33-34.

The above tests indicate that this hard kaolin has possibilities in
the manufacture of refractories. The green modulus of rupture is a
little low.

Prospecting by the owner® showed an average of 7 feet of overburden
and 17 feet of kaolin and “fire brick clay.” He states that 200 to 250
acres are underlain by the clay.

GORDON KAOLIN COMPANY
SAVANNAH KAOLIN COMPANY

Headquarters: Savannah, Georgia.
Mines and Plants: Gordon, Georgia.
General Manager: F. H. Opper, Savannah, Georgia.

The Savannah Kaolin Company started operations in 1916 with
a washing plant at Gordon and mines on the north slope of the ridge
one mile south of Gordon. This kaolin, which was soft on the out-
crop, changed to hard or semi-hard kaolin on mining back into the
hill. Production for the washer was stopped in 1924 and the washing
plant was thereafter operated on clay from the Columbia mines. Since
then considerable crude kaolin from these pits has been shipped to the
North and East for refractory purposes.

The Gordon Kaolin Company, originally the Columbia Xaolin and
Aluminum Company, opened up their mines near Clear Creek, four
miles south of the Gordon on the south slope of the ridge, and their
washing plant at Gordon on the Central of Georgia Railway, in 1917.
They originally mined both bauxite and kaolin, but the bauxite was
a small lens or pocket overlying the kaolin and was soon mined out.
In 1922 a controlling interest in the company was obtained by the
Savannah Kaolin Company and the name changed to the Gordon
Kaolin Company.

In 1927 the washing plants of both companies were leased to P. W.
Martin, who operates them under the name of “Gordon Clays.”

! From letter in files of the Industrial Development Dept., Central of Georgia
Railway Company, Savannah, Ga.
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Savannag KaoLin CoMPANY PROPERTY

The property of the Savannah Kaolin Company is on the north
slope of the ridge south and east of the Gordon-Macon Road, one
mile south of Gordon, and extends across the ridge and part way down
the south slope. It includes parts of land lots 187 and 198, 27th
Land District, and consists of the Hallie Myers Tract of 40 acres, the
Peyton Bell Tract of 100 acres, and the Ezell Tract of 172 acres, a
total of 812 acres.

The property, as shown by the mining pits and considerable pros-
pecting done by the company, is underlain by three kinds of kaolin,
hard white, soft white, and semi-hard bluish-white. The greater
part of the deposit consists of a hard white kaolin, described by Mr.
F¥. H. Opper,* president of the company, as follows:

“It is very white clay of extreme fine texture. Its plasticity is very high, but can
only be developed by reduction to powder form. Free silica runs only about 3
per cent. It does not slake in water, nor does it filter-press well.”

Stull and Bole? give the following tests on a run-of-mine sample
from a then active mine:

Laboratory tests made by the U. S. Bureauw of Mines on a
sample (No. G-1) of hard white kaolin from a mine of the Sav-
annah Kaolin Company, Gordon, Wilkinson County.

Chemical Analysis:
Crude Washed

Moisture at 105°C........ 2.05 2.19
Loss on ignition.... 12.67 12.83
Soda (Na)O)...... .00 .00
Potash (K.0) 43 .19
Lime (CaO) .80 .15
Magnesia (MgO) .30 .36
Alumina (ALQOs).... 36.15 36.04
Ferric oxide (FesO;).... 1.47 1.44
Titanium dioxide (Ti10,).. 77 1.36
Sulphur tricide (SO) ... 057 05%
Phosphorus pentoxide (P208) - ceoceermeeeeeeecmeccee .05 .06
Silica (Si0O2) 45.61 45.76
100.35 100.43
Wet Screen Analysis of Crude Clay:
Retained on a 65 mesh screen.... 8.58 per cent
Through 65 mesh, retained on 100 mesh..._...cccocooo. 6.32
Through 100 mesh, retained on 150 mesh...__............... 1.07
Through a 150 mesh screen.. 84.00
99.97

Washing Tests: “Of this clay, 500 pounds was blunged and washed * * *

with 0.24 per cent NaOH. It was found necessary to carry on the blunging for 8
hours before the clay was completely disintegrated and ready to be put through

1 Calculated by writer; given as .02 per cent S.

1 Personal communication to the writer.
2 Stull, R. T. and Bole, G. A., Beneficiation and utilization of Georgia clays:
U. S. Bur. Mines Bull. 252, 1926.
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the washer. * * * The color of the washed clay fired to cone 12 was a light
gray, and it gave little promise for use in the white-ware industry. On account of
the clay being finely divided some difficulty was experienced in filtering.”

Working Properties and Fire Tests of Crude Clays:

Crude:
Water of plasticity 41.06 per cent.
Volume shrinkage 24.83 per cent.
Drying behavior Good.

Cone O1:
Volume shrinkage 20.54 per cent.
Porosity 35.75 per cent.
Firing behavior Good.
Color No. 3.t

Cone 11:
Volume shrinkage 40.05 per cent.
Porosity  29.20 per cent.
Color No. 8.7

Pyrometric Cone Lquivalent Cone 34.
1 The color numbers represent the relative whiteness of the clays tested; No.
1 representing the whitest of the Georgia clays.

Weigel! gives other tests made on this sample (No. G-1) to determine
its suitability for use as a filler. His recovery of washed clay was only
49 per cent, but he states that “finer grinding or slaking before drying
would probably produce better results.”” He concludes that, if the
problem of removing the grit from the clay can be solved, it is best
suited for use as a filler in the manufacture of oilcloth, but that it
will also make a good filler for paper, having an excellent color and
fair retention.

However, the best use of this hard kaolin is in the manufacture of
refractories. It can be used without refining both as a calcined grog
and as a bond clay.

According to Opper?, the Hallie Myers and the Peyton Bell tracts
contain on the north slope of the ridge some 25 to 50 acres underlain
by 40 to 50 feet of this hard white kaolin under not more than 3 to 8
feet of overburden. The original No. 1 Mine on the Hallie Myers
tract is in this deposit. Small shipments of hard kaolin from this mine
are still being made to northern manufacturers of certain refractory
specialties.

The Ezell tract, in addition to a considerablé acreage of the hard
white kaolin which in places has been bored to a depth of more than
30 feet, contains pockets along the outcrop of soft white kaolin, now
nearly mined out, and local lenses or pockets of soft to semi-hard
blue to pigeon-gray colored kaolin. Three mines have been opened
on the northeastern edge of the tract. No. 2 Mine yielded consider-
able soft kaolin for a period of five years, but was abandoned after
the soft clay became exhausted. No. 4 Mine yielded soft kaolin for
only a year or so, when, like the No. 2 Mine, it ran out into heavy

1 Weigel, W. M., Georgia and Alabama clays as fillers: U. S. Bur. Mines
Tech. Paper 343, 1925.
2 Opper, F. H., personal communication to the writer.
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beds of hard kaolin. The No. 3 Mine struck only hard kaolin. Weigel!
and Stull and Bole? give tests made on a sample (No. G-lb) of the soft
white kaolin from one of these mines.

The soft to semi-hard “blue” kaolin occurs in and around the No.
2 Mine. Stull and Bole?, who give tests made on a sample (No. G-15)
of the clay, describes its occurrence as follows:

“This clay is locally called a ‘blue clay.” Its blue color, which bleaches to a white,
is evidently an organic stain. It should be classed between the semi-hard and soft
clays. It represents the lower 15 to 20 feet of an operating miine with a 35 to 50
foot face. The sample was an average of the pit. The clay is being marketed
crude by the Savannah Kaolin Co., of Gordon. The major part of the output of
the mine goes to the white-ware trade. The overburden is 1 to 20 feet thick.”

The clay fired to a good white color and is suitable for use in the
manufacture of either white ware or refractories. Weigel' also gives
tests made on the clay to determine its suitability for use as a filler
but concluded that on account of its color it was not suited for this
purpose. Opper® states:

“We know of one location where this ‘blue clay’ runs in a solid bed of 25 feet,
plus, right up to the overburden of 8 feet. There is no doubt of considerable ton-
nage of this ‘blue clay’ being in existence, but it les very deep down as a rule and
is difficult to mine because of water seepage.”

Mining for filler clay from the three pits on the Ezell tract ceased
in 1924. The writer in visiting one of them, probably No. 2 Mine,
observed that the lower four feet of the deposit was streaked dark
brown with organic material and showed very poorly preserved and
unrecognizable impressions of large leaves or plants and some small
round yellow seed-pods (?). This is one of the very few occurrences
of organic material in the kaolin deposits. The geologic section given
on page 159 was made in and above one of these pits.

The south slope of the ridge shows even more pronounced out-
crops of the hard white kaolin than does the north slope. Although
no prospecting has been done on this side of the ridge, it is safe to
assume that it is underlain by a considerable tonnage of this hard
kaolin, with possibly some soft kaolin on the outcrop. It might be
difficult to grade a tram-road across the ridge to the railroad at Gordon
and an aerial-tramway might be advisable.

Opper* states that he feels sure that the estimate made at one time
by Dr. T. Poole Maynard of 13 million tons of commercially avail-
able hard white kaolin on the property is very conservative.

Old Columbia Pit

The original Columbia pit of the Gordon Kaolin Company is south
of the ridge, 4 miles south of Gordon on a small branch tributary to
Clear Creek which flows into Big Sandy Creek. A narrow-gage tram

! Weigel, W. M., Op. cit.

2 Stull, R. T. and Bole, G. A., Op. cit.

3 Opper, F. H., personal communication to the writer.
+Opper, F. H,, 8p. cit.
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line connected the pit with the plant at Gordon. Stull and Bole! give
the thickness of the deposit as 20 to 48 feet and the overburden as 1
to 20 feet. They state that the upper two-thirds (Sample No. G-2)
of the deposit “although generally resembling the soft kaolin, con-
tains many small oolites, which indicate a bauxitic nature, and the
alumina content is above the kaolinite ratio common to the soft clays.”
The lower third (Sample No. G-4) of the working face they describe
as “a typical soft kaolin and when washed has been used in the
filler trade.”

Bauxite was at one time mined from the property. It occurred,
associated with bauxitic clay, as a lens overlying the kaolin, and when
visited by the writer could be clearly seen in the sides of the pit. The
following section was made on one side of the pit where the bauxitic
lens was thickest and had been left as a point extending into the pit:

Section In 0Old Columbia Pit

Feet
3. Very white bauxite or bauxitic clay with pisolites up to 1
inch in diameter, sometimes numerous, sometimes
poorly developed. Some streaks with considerable
muscovite mica.......... 5t06
2. Reddish-brown bauxite with smaller pisolites better de-
veloped and harder than bed above 3
1. Soft cream-colored kaolin with little or no grit. Breaks
off in large blocks leaving smooth joint-plain surfaces........ 10 to 12
18 to 21

Going towards the hill and the face of the pit from this section, the
contact between the soft kaolin and the bauxite rises and the baux-
itic lens is only 2 or 8 feet thick and at other places is absent. The
overburden is red sand and layers of dark impure fullers earth or gum-
bo clllay, with no sign of the limestone showing in the new pit to the
north.

Stull and Bole? blunged 1,000 pounds (Sample No. G-2) of the kaolin
from the upper part of the deposit, using 0.24 per cent of NaOH. They
state:

“The clay blunged very readily after deflocculation. In many respects this
is a very pecullar clay because the chemical analysis shows it to be bauxitic or
diasporic in nature. In spite of this, however, it showed little more tendency to
shrink during drying and burning than did the typical kaolins, and exhibited other
excellent working properties. Sedimentation was rapid and left a sticky residue
in the bottom of the blunger which was difficult to remove during subsequent wash-
ing. »On the addition of acid the clay settled rapidly to a dense slip, from which
the water could easily be decanted. This clay was especially easy to filter-press.
The washed clay burned to a good white, as did also a porcelain body containing
30 per cent of the clay.”

A 1,000 pound batch of the typical soft kaolin (Sample G-4) from
the lower third of the deposit was blunged with 0.86 per cent of NaOH.

“The color of the raw clay was a good white but contained considerable material
in the form of black specks. It slaked with difficulty and blunged slowly, 10 hours

1 Stull, R. T. and Bole, G. A., Op. cit., p. 15.
? Stull, R. T. and Bole, G. A., Op. cit. p. 38.
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being required for the operation. A number of pebbles settled at the bottom of
the blunger. Upon the addition of acid the clay settled more slowly than did G-2
and formed a less dense slip. Filtering was therefore somewhat slower. The
washed clay burned to a good white, and when made into a porcelain body the
color was only slightly inferior to that of G-2.”

The U. S. Bureau of Mines, in addition to the laboratory tests given
above, made a number of plant tests on the G-2 clay to determine its
possibilities for use in white ware bodies.! Tests for both general ware
and floor and wall tile gave good results.

The U. S. Bureau of Mines also made a number of laboratory and
plant tests on these kaolins to determine their suitability for various
filler purposes. These tests® indicate that both the G-2 and the G-4
kaolins (see page 181) can be successfully used as a paper-
filler. The G-4 clay was superior to the G-2 both in color and re-
tention. The G-4 kaolin was tested for use as a rubber filler, and
was surpassed in quality by only one other Georgia kaolin.

In the summer of 1928 Mr. P. W. Martin (see pages 184-185).
who had leased the washing plants and mines of the Gordon Kaolin
Company and the Savannah Kaolin Company, prospected the slope
in back of the face of this Old Columbia Pit and discovered a consider-
able deposit of what is said to be excellent soft white kaolin on the
bottom and slightly harder and somewhat bauxitic white kaolin on
top. This top layer is probably the G-2 type described above. In
September, 1928, Mr. Martin abandoned his own pits and started
mining on this deposit, using two drag-line excavators for removing
the overburden and mining the kaolin, and tramming the kaolin to
the washers at Gordon.

New Columbia Pit

The New Columbia Pit was opened and the old one abandoned in
1925. It is an eighth of a mile north of the old one on the same little
tributary branch to Clear Creek. The face of the pit showed 12 to
20 feet of soft cream-colored kaolin with very little grit in most places,
but containing some irregular iron-stained spots. The mine foreman
stated that on the outcrop the soft kaolin was overlain by a thin layer
of hard kaolin. A few pieces lying on top of the ground and showing
some pisolitic structure indicate that this was probably bauxitic.
The kaolin is underlain by white kaolinitic and micaceous sand. The
overburden, when visited, consisted of:

Overburden
Feet
4. Gray plastic impure fullers earth...... 1
3. Buff-colored argillaceous sand containing bryozoa and
other fossils and white chert nodules...cooooreocooererienrceeeen 2to 3

1 Stull, R. T. and Bole, G. A., Op. cit., pp. 44-48.
2 Weigel, W. M., Georgia and Alabama clays as fillers: U. S. Bur. Mines Tech.
Paper 343, 1925.
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Feet.
2. Very hard siliceous limestone containing brachiopods
and abundant bryozoa in large slabs several feet across,
with argillaceous sand like above between the slabs.
These seem to be getting thicker and more numerous as
the face is advancing into the hill, and are very hard

to break up and remove 2t03
1. Greenish-gray to pink sand, somewhat - argillaceous.
Near the top it contains white chert nodules at some
places and small lenses and streaks of dark brown or black

plastic clay at others 3to b

8to 12
All of these beds vary in thickness and the contacts are wavy. Beds
2 and 3, probably belong to the Tivola tongue of the Ocala limestone.
The overburden was removed by steam shovel and thrown iback
on previously mined ground. The kaolin was mined by steam shovel
and tramed to the two washing plants at Gordon.

The following laboratory tests were made on a.15 foot groove sample
of the kaolin taken on the south side of the pit:

" Laboratory tests on a 15 foot groove sample of soft cream-
colored kaolin from the New Columbia Mine of the Gordon
Kaolin Company, four miles south of Gordon near Clear Creek,
Wilkinson County.

Chemical Analysis:
Moisture at 100°C.._. .
Loss on ignition...... 14.10
Soda (Na0) ... .17
Potash (K,0) .10
Lime (CaO) .40
Magnesia (MgO) 10
Alumina (ALO;)..... 38.47
Ferric oxide (Fe;Os) .79
Titanium dioxide (Ti0s)...... 1.08
Sulphur trioxide (SO;).. .28
Phosphorus pentoxide (P:05).... 27
Silica (Si0y)-. 44.08

99.92

Sand.... .56
Hydrated silica 13

Slaking Very slow.

Settling Very slow. Water not clear after standing several days.

Sereen Analysis:
Retained on a 60 mesh screen.......... 1.3
Through 60 mesh, retained on 100 mesh._ ..o 7.7
Through 100 mesh, retained on 200 mesh....._ ... 12.6
Through a 200 mesh screen.....oooooieoeeeee 78.4

100.0

The following tests were made on the clay that passed through the 200 mesh
screen in the screen analysis.

Color of Dry Clay Good white.
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Linear Shrinkage:

Drying shrinkage (based on plastic length)................... 1.2 per cent
Firing shrinkage at cone 9 (based on dry length)........_. 1.
Total shrinkage at cone 9 (based on plastic length)...._. 12.6

Appearance of Fired Tiles  Fair white color. One tile checked, the other checked,
cracked, and broken. Both tiles slightly warped.

This clay pit was abandoned in 1926 when the washing plants were
leased to P. W. Martin. The washing plants are described on page
185.

MARTIN’S “‘GORDON CLAYS” MINE

In 1927 P. W. Martin (Macon) leased the washing plants of the
Gordon Kaolin Company and the Savannah Kaolin Company at
Gordon, and opened a clay pit on the Fitzpatrick Place 8 miles south
of Gordon on the south slope of the ridge, just west of the tram line
to the Columbia Mines and a mile to the north of them, operating
the pit and washers under the name of “Gordon Clays.”

The clay pit when visited in the fall of 1927 showed a face of kaolin
24 feet at the thickest place and averaging 18 feet in thickness. The
kaolin was mostly soft and white and contained very little grit. At
the north end of the pit some yellow-stained and bauxitic clay came
in at the top of the bed and rapidly thickened until at one place it
occupied the whole thickness of the deposit and had the form of a
lens 50 feet across at the top and 24 feet thick in the center. At the
south end of the pit the white kaolin ran into a lens of deep cream
to yellow soft kaolin, overlain by 6 to 10 feet of semi-hard to hard white
bauxitic clay with a rough texture, much jointed and stained yellow
and brown in the joints. On the other end of this lens the white baux-
itic clay wedged out and was replaced by hard cream-colored bauxite,
underlain by soft white kaolin (see fig. 3.).

==

Plastic greenish-drgy. c

Lot Brown gand -t

d. soft lime nodul
=", White bauxitic clay °, 2 -
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—— 30 feet —>

Fig. 3—Section of south end of first pit of Martin’s “Gordon Clays’ Mine, 3 miles
south of Gordon, Wilkinson County.

The whole deposit was overlain by 1 to 2 feet of brown sand and
over that 6 to 8 feet of greenish-drab plastic clay of the fullers earth
type full of pockets and nodules of soft white lime in the form of finely
crystalline or chalky calcite.

The kaolin was being mined by steam shovel and trammed to the
washers at Gordon.
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When visited again in September, 1928, the above pit had been
abandoned and a pit opened several hundred yards to the north across
a small valley. This pit showed an average of 35 feet of kaolin in
three fairly distinct layers. At the top and increasing in thickness
into the hill was a layer of hard white to light-drab kaolin containing
frequent bauxitic pistules. Sometimes the pistules were whiter and
harder than the matrix and sometimes darker and softer. Below this
was a layer, also increasing in thickness into the hill, of a semi-hard
white to cream or light-drab kaolin containing occasional soft waxy
pistules in a semi-hard, brittle matrix. Below this and decreasing in
thickness into the hill was soft kaolin. The greater part of this had a
dull, bluish-white cast, although at some places in the pit the kaolin
was light cream-colored in place and dried to a good white color. Oec-
casionally the kaolin darkened to almost a drab color and contained a
few. brownish spots. In the middle of the pit was a lens of very sandy
kaolin. The overburden averaged from 7 to 10 feet in thickness.

Less than half of the kaolin from this pit came up to the color quali-
fications necessary to send it through the washer. At the time of the
writers visit the pit was being abandoned and the mining equipment
was being moved to the Columbia No. 1 Pit (see pages 180-182)
leased from the Gordon Kaolin Company.

Washing Plants

The kaolin is washed and prepared for the market in two plants
leased from the Savannah Kaolin Company and the Gordon Kaolin
Company. ’

The Savannah washer is of the usual type with a double-roll crusher,
disintegrator, Stull whirlpool-classifier, settling troughs, mica-screen,
settling tanks, 14 filter—presses, and steam-heated drying racks. It
produces washed kaolin for the paper filler trade.

The Gordon washer is much like the other plant except that a part
of the clay is chemically treated for the rubber filler trade, and that
the cakes of washed clay from the filter-presses are dried at 200°F.
in a 14-tunnel waste-heat drier. In addition, a part of the washed
clay is pulverized to about 200 mesh in a Raymond mill. This plant
produces several grades of washed kaolin for the paper filler trade,
and a special chemically treated clay called “Catalpo” brand for the
rubber filler trade.

The capacity of both plants together is 100 tons of washed kaolin
a day or approximately 30,000 tons per year.

J. W. DENNARD PROPERTY

Hard white kaolin outcrops in the bottoms of several gullies on the
J. W. Dennard (Gordon) property, half a mile northwest of the New
Columbia Mine of the Gordon Kaolin Company, and 324 miles south
of Gordon. It is overlain by 5 to 6 feet of red sand and is much weath-
ered and stained. The property contains 150 acres of land, but
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much of this lies below the level of the kaolin outcrops. The portion
of the property lying at the level and above the outcrops should be
prospected.

J. W. BATCHELOR PROPERTY

The J. W. Batchelor (Gordon) property is west of the J. W. Dennard
property and south of Martin’s clay pit (both described above) 334
miles south of Gordon and a quarter of a mile south of the tram-line
to the Columbia Mines of the Gordon Kaolin Company.

Maynard® describes the property as follows:

““The property consists of 115 acres, practically all of which is underlain by kaolin.
The upper portion of the deposit is bauxitic. This bauxitic clay has a thickness
of 3 feet or more. This is underlain by from 4 to 6 feet of high-grade kaolin and
that is underlain by kaolin containing considerable sand.

“The clay is exposed in a gully and the ultimate thickness of the clay can only
be determined by prospecting. There is every reason to believe that the white
clays on this property have a thickness of at least 20 feet.

““The overburden is light and will not average more than 10 feet.”

The writer did not visit this property.
OLD J. J. FITZPATRICK PLACE

The old J. J. Fitzpatrick Place, formerly owned by W. A. Jones and
now owned by the Forester Company (Gordon) consists of 200 acres
between Clear Creek and the Columbia Mines of the Gordon Kaolin
Company, 414 miles south of Gordon. The land is cut into low ridges
and hollows by several tributary drains and branches of Clear Creek.
An outcrop near the road shows 12 feet of semi-hard white kaolin
overlain by 5 to 10 feet of brown sand and greenish-drab impure fullers
earth. The laboratory tests of a sample of this kaolin are given be-
low. On the eastern side of the property about three-quarters of a
mile east of the road, a low ridge has several outcrops of buff-colored
chimney rock. A little below this on the slope to the creek a small
drain shows a very much weathered outcrop of semi-hard to hard
white kaolin. This is only 10 to 15 feet above the level of Clear Creek.
A hillside drain near the old Polly Saunders house shows a small very
much weathered outerop -of hard white kaolin.

The extent and thickness of the deposit of kaolin on this property
cannot be determined without prospecting. It is possible that the
hard kaolin is underlain by soft.

Laboratory tests on a sample of semi-hard to hard white
kaolin from the Old Fitzpatrick Place, four and a half miles
south of Gordon near Clear Creek, Wilkinson County.

Chemical Analysis:
Moisture at 100°C .. 1.68
Loss on ignition 13.84
Soda (Na)O)........ .03

1 Maynard, T. P., Official report as Consulting Geologist, Industrial Develop-
ment Dept., Central of Georgia Railway Company, Savannah, Ga.
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Potash (K:0).. 04
ime (Ca0)... .00
Magnesia (MgO)........ .03
Alumina (ALOs)...... 37.54
Ferric oxide (Fe.0;).. 1.56
Titanium dioxide (Ti0,).._. .90
Sulphur trioxide (SOs) 26
Phosphorus pentoxide (P.0s) trace
Silica (S10:) 44.34
100.22

Sand. .. 2.99

Hydrated silica .19

Plasticity Good.
Plastic Strength Good.
Green Modulus of Rupture 47.1 pounds per square inch.

Linear Shrinkage:
Drying shrinkage (based on plastic length).......__......._. 5.0 per cent
Firing shrinkage at cone 9 (based on dry length)........ 11.0
Total shrinkage at cone 9 (based on plastic length)...... 15.5

Absorption at Cone 9 33.7 per cent.

dppearance of Fired Bars Fair white color. Badly checked, cracked, and
warped.

Pyrometric Cone Equivalent Cone 34-35.

These tests indicate that this kaolin has possibilities in the manu-
facture of refractories. The green modulus of rupture is low and might
be a detriment in its use as a bond.

JOHN BROOKS WARD PLACE

The Ward Place owned by John Brooks (Gordon) is an eighth of
a mile south of Clear Creek Church on the Gordon-Jeffersonville Road,
534 miles south of Gordon. The road follows a low point or ridge of
land extending out into the valley of Clear Creek from the main ridge
to the south. An outecrop beside this road shows 5 feet of soft to semi-
hard pink-stained kaolin containing considerable mica and fine grit;
overlain by 10 feet of hard white sandy kaolin. The overburden con-
sists of deep-red sand. A well at the house on the top of this low ridge
where the overburden would be at its maximum is said to have struck
the kaolin at 16 feet. In the following laboratory tests the first sample
is of the soft to semi-hard kaolin, and the second sample is of the hard
kaolin. which overlies it. The property has never been prospected
and the extent and thickness of the deposit is not known.

Laboratory tests on samples of kaolin from road outcrops on
John Brooks’ Ward Place, an eighth of a mile south of Clear
Creeke Church, Wilkinson County.

A. Soft to semi-hard pink-stained sandy and micaceous
kaolin from & foot outcrop.

B. Hard white sandy kaolin from 10 foot outcrop overlying
the soft to semi-hard kaolin.
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A. B
Chemical dAnalysis:
Moisture at 100°C.... 34 .26
Loss on ignition 10.16 14.16
Soda (Na:0)...... .10 .07
Potash (K20) .14 .07
Lime (CaO) 100 00
Magnesia (MgO) .00 trace
Alumina (Al;Oy) 31.68 38.14
Ferric oxide (Fe:03).. 1.16 1.58
Titanium dioxide (TiOy).. 1.08 1.80
Sulphur trioxide (SO3) trace .48
Phosphorus pentoxide (P2Og) . e ceeeeeemeaecccnce trace ©.00
Silica (Si03) 55.26 43.26
99.92 99.82
Sand 24.87 9.32
Hydrated silica 14 22
Plasticity A little slow. Slow to slake
and grainy at
first. Plasticity
fairly good when
wedged.
Plastic Strength A Iittle weak. Fairly good
when wedged.
Green Hodulus of Rupture 71.2 pounds 56.4 pounds
per square inch. per square inch.
Linear Shrinkage:
Drying shrinkage (based on plastic
length).. 3.5 per cent 3.0 per cent
Firing shrinkage at cone 9 (based on
dry length) 5.5 8.3
Total shrinkage at cone 9 (based on
plastic length) 8.3 11.0
Absorption at Cone 9 25.8 per cent 21.3 per cent
Appearance of Fired Bars Good white Cream color and
color. Not rough surface.
checked. Badly checked
Slightly warped. and warped.
Pyrometric Cone Equivalent Cone 33-34. Cone 33-34.

The above tests indicate that both kaolins have possibilities in the
manufacture of refractories. The green modulus of rupture of both
of them is a little low, that of the hard kaolin especially. A part of
this is probably due to their sandy nature.

I. T. F. BROOKS PROPERTY
The property of J. T. F. Brooks (Gordon), 959 acres lying east of
the Gordon-Jeffersonville Road at Clear Creek Church, 514 miles
south of Gordon, is said to have several outerops of hard kaolin, which
at one place is overlain by 18 inches of bauxite. The property was not
visited.

J. D. BROOKS PROPERTY

An outcrop beside the road on the Mrs. J. D. Brooks (Gordon)
property three-quarters of a mile north of Clear Creek Church and
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434 miles south of Gordon on the Gordon-Jeffersonville Road shows
8 feet of semi-hard and hard pink-stained kaolin much like that on
the Ward Place described above. The overburden consists of 6 to 12
feet of reddish-brown sand. The property has never been prospected
and the extent of the deposit is not known.

Soft kaolin is also said to underly parts of the Mrs. R. L. Brooks
property a quarter of a mile to the north. It does not outcrop but
has been struck in wells.

JIM BARLOW PLACE

The Jim Barlow Place, owned by O. T. Chapman (Jeffersonville),
is south of Big Sandy Creek on the Jeffersonville-Irwinton Road at
Balls Church near the Twiggs County line, 5 miles northeast of Jeffer-
sonville. It consists of 478 acres on both sides of the road and extend-
ing from the creek up the ridge to the southwest. R ate

The road down the slope of the ridge to the creek shows the follow-
ing section:

Geologic section along the Jeffersonville-Irwinton Road on
the Jim Barlow Place, south of Big Sandy Creek, five miles
northeast of Jeffersonville near the Twigds County line in Wil-
kinson County.

Eocene: Feet
Barnwell formation:
7. Red sandy clay........ 10

6. Mottled red and gray clayey sand. Has slumped, covering

all the underlying formations with a mantle 5 to 15 feet

thick ... 534

Twiggs clay member: .

Impure fullers earth, green when wet and light-gray when

dry. Sandy and mottled red and gray near top, plastic

near bottom. Not jointed 16
4. Massive light-green fullers earth, much jointed and stained

in joint planes. Dries white.. 30
3. Mottled brown and gray sand 11+
Upper Cretaceous:
Middendorf formation:
2. Hard cream-colored kaolin with somewhat rough fracture.
Some brown and yellow stain.. 6+

1. Covered to creek
7835+

The following laboratory tests were made on a sample of the hard

kaolin from bed (2) in the section above. The property has never

been prospected and the extent of the deposit is not known. The

nearest railroad is the Macon, Dublin and Savannah Railroad at Jeff-
ersonville.

Laboratory tests on a sample of hard cream-colored kaolin
from the Jim Barlow Place, south of Big Sandy Creek in Wil-
kinson County, five miles northeast of Jejffersonville.

Chemical dnalysis:

Moisture at 100°C..._.. .64

Loss on ignition 13.42
Soda (Naz0)....

trace
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Potash (K;0) trace
Lime (CaO) .00
Magnesia (MgO)...... .00
Alumina (Al;QOs).. 37.42
Ferric oxide (Fe:0;) 1.96
Titanium dioxide (Ti0;) .90
Sulphur trioxide (SOj) .00
Phosphorus pentoxide (P.0s) trace
Silica (Si0y) 45.74
100.08

Sand.... 7.19
Hydrated silica 12

Plasticity Good.

Plastic Strength Good.

Green Modulus of Rupture 120.9 pounds per square inch.

Linear Shrinkage:
Drying shrinkage (based on plastic length)....ocoeeooo... 5.0 per cent
Firing shrinkage at cone 9 (based on dry length).......... 11.6
Total shrinkage at cone 9 (based on plastic length)...... 16.0

Absorption at Cone 9 19.6 per cent.

Adppearance of Fired Bars Dirty cream color. Slightly checked and slightly
warped.

Pyrometric Cone Equivalent Cone 34-35.
The above tests indicate that this hard kaolin would be satisfac-
tory for the manufacture of refractories.

KING'S OLD CARSWELL PLACE

The Old Carswell Place, owned by Ira King (Jeffersonville, Rt. 8)
is south of Big Sandy Creek on the Jeffersonville-Irwinton Road near
the Twiggs County line, 5 miles northeast of Jeffersonville. The
property consists of 617 acres extending from the road northward to
Big Sandy Creek, and lies west of the Jim Barlow Place described
above.

About an eighth of a mile from the house on the slope from the
road to the creek, a gully outcrop shows 8 feet of very hard greenish
cream-colored kaolin which breaks into rough slickensided fragmen ts
It is overlain by 1 to 2 feet of very sandy fossilliferous limestone, and.
over that is several feet of fullers earth full of hard white lime nodules
of all sizes and shapes, and pockets of loose white finely crystalline
ca{cite. The laboratory tests of a sample of this hard kaolin are given
below.

Some 200 to 800 yards to the north of this outcrop, another gully
on the side of a low knoll exposes 8 feet of kaolin which is more sandy
and not as hard as that in the first gully and breaks with a smoother
fracture. It is overlain by 10 feet or more of brownish-red clayey
sand grading into impure fullers earth at the top.

About 450 yards southwest of the outcrop first described, at the
foot of the long slope from the road, several knolls show surface “floats”
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of loose pebbly bauxite. A gully nearby shows 8 feet of “chimney
rock” overlying 4 to 5 feet of very hard and very sandy kaolin, but no
bauxite.

The property has never been prospected and the extent of the kao-
lin deposit is not known. The nearest railroad is the Macon, Dublin
and Savannah Railroad at Jeffersonville.

) Laboratory tests on a sample of very hard greenish cream-
colored kaolin from an 8 foot gully outcrop on the Old Carswell
Place, five miles northeast of Jeffersonville near the Jefferson-
ville-Irwinton Road south of Big Sandy Creek in Wilkinson

County.

Chemical Analysis:
Moisture at 100°C.. .70
Loss on ignition. ... - 12.84
Soda (Na;0) .57
Potash (K;0).... 40
Lime (Ca0) trace
Magnesia (MgO)__. .08
Alumina (ALO;) 37.15
Ferric oxide (FeoOs).. 1.89
Titaniom dioxide (TiOg) 2.16
Sulphur trioxide (SO;) .15
Phosphorus pentoxide (P:O;).. .06
Silica (Si0,) 45.00

101.00

Sand 3.51
Hydrated silica.. 27

Plasticity Fair (sticky).

Plastic Strength Fair.

Green Modulus of Rupture 332.8 pounds per square inch.

Linear Shrinkage: )
Drying shrinkage (based on plastic length). ... _ 4.7 per cent
Firing shrinkage at cone 9 (based on dry length)_ ... 12.5
Total shrinkage at cone 9 (based on plastic length)...... 16.0

Absorption at Cone 9 12.8 per cent.

Adppearance of Fired Bars Cream color. Not checked. Slightly warped.

Pyrometric Cone Equivalent Cone 34-35.

These tests indicate that this hard kaolin would make an excellent
bond clay and grog for the manufacture of refractories. It is possible
that, because of its high green modulus of rupture, a limited amount
of it could be used in the manufacture of ivory earthenware, replac-
ing a part of the ball clay and a part of the kaolin.

W. 8. MYRICK PROPERTY

The W. S. Myrick (Lakeland, Fla.) property consists of about 800
acres on both sides of the Ridge Road from Macon to Irwinton, east
of Remah Church and about 2 to 8 miles south of Gordon. On the
north it joins the Savannah Kaolin Company property (see pages
177-184) and the Burke property (see page 176). The southern
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edge of the property rums into the valley of a tributary branch
of Clear Creek.
Stull! describes the property as follows:

“About 200 acres on the southern slope of the ridge and south of the ‘Ridge Road”
contains hard kaolin of the refractory clay variety. No prospecting was done,
but from exposures on the hill side, it is evident that the thickness is at least 20
to over 35 feet. The overburden varies from nothing to over 40 feet. A very large
acreage could be mined with an average overburden of about 15 to 20 feet.

“Its location is at a disadvantage inasmuch as the clay would necessitate hauling
up over the ridge to get to the railroad.”

The writer did not visit the property.

DUPREE PROPERTY

The property of J. T. Dupree, Jr. and J. T. Dupree, Sr. (McIntyre,
Rt. 1) consists of Land Lots 44, 45, and 46, 4th Land District, at the
head of Cowpen Branch on the south side of the ridge, 2 miles south
of Clayfields (formerly Claymont). The land slopes rapidly south-
ward from the Macon-Irwinton Highway on the ridge near Friend-
ship Church and is cut by several deep hollows in which are exposures
of fullers earth, bauxite, and kaolin. Shearer? gives the following
section made along the course of a small branch in the southerngpart
of the property.

Section along branch, Dupree property.?

Feet
Eocene.
Jackson group:
Barnwell formation:
8. Yellow clayey sand, in head of gully... ... 10
Twiggs clay member:
7. Yellow-gray, sticky, plastic clay. ?

6. Occasional outcrops of fullers earth, mostly of good
quality, but contains some sandy layers. Possible
thickness 45

5. Red-and-blue mottled sandy clay with a thin basal
conglomerate containing small pieces of kaolin and
bauxite, and small, well-rounded quartz pebbles........... 1

Unconformity.
Upper Cretaceous:
Middendorf formation:
4. hite, massive, slightly indurated kaolin on one side
of branch; on the other side, soft, finely nodular, light
colored, sandy bauxite ?
3. Soft red bauxite, consisting of red pisolites or pebbles
in a white, sandy matrix. The bed has a maximum
thickpoess of at least 10 feet, and grades upward into
light-colored, slightly indurated clay with scattered
soft nodules.. 10+

1 Stull, R. T., Official report as Consulting Geologist, Industrial Development
Dept., Central of Georgia Railway Company, Savannah, Ga.

2 Shearer, H. K., A report on the bauxite an fuﬁers earth of the Coastal Plain
of Georgia: Georgia Geol. Survey Bull. 31, p. 53, 1917.

8 Correlation revised by the writer.
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Feet
2. White kaolin, plastic and free from grit. Between 2 and
3 feet exposed, but the thickness is probably consider-
ably greater........ 34
1. Light colored kaolinitic sand, with interbedded layers
of white clay braccia

The relations of the beds are shown in figure 4.

105 F*

" Unconférmity —— _,_ e

< Aboul % Mile >

Fig. 4—Section along branch, Dupree property, Wilkinson County, showing rela-
tion of bauxite, kaolin, and fullers earth. Numbers in the section refer
to beds described in the geologic section above. After Shearer.

The following laboratory tests were made on a sample of soft white
kaolin, similar to that of bed 2 in the above section, from a 225 to 3
foot outcrop in a hollow on the southwest corner of lot 45. It was
overlain by 6 to 8 feet of reddish-brown sand, but the overburden on
both sides of the hollow would be considerably thicker. Further up
this same hollow were showings of red “float” bauxite, and a pros-
pect well on the slope above these showed 6 feet of hard bauxitic buff
and red-stained clay.

Laboratory tests on a sample of soft white kaolin from a 214
to 8 foot gully outcrop on the Dupree property, two miles south
of Clayfields, Wilkinson County.

Chemical dnalysis:
Moisture at 100°C......... U
Loss on ignition............ 13.98
Soda (Na;O)_....... .. .08
Potash (K:0).......... .06
Lime (CaO).. 100
Magnesia (MgQO)......... trace
Alumina (ALO;)........ 37.60
Ferric oxide (Fe.0;).. .86
Titanium dioxide (Ti0,).. 1.26
Sulphur trioxide (SO;) .32
Phosphorus pentoxide (P:0;).. . .00
Silica (S10;) 45.50
100.64
Sand.... .35
Hydrated silica.... 22

Slaking Rapid to medium sized grains.
Settling Rapid.
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Screen dnalysis:

Retained on a 60 mesh screen 0.5 per cent
Through 60 mesh, retained on 100 mesh_.....oeeeeneeee.. 3.5
Through 100 mesh, retained on 200 mesh._........occooo..... 15.3
Through a 200 mesh screen 80.7

100.0

The following tests were made on the clay that passed through the 200 mesh
screen analysis. .

Color of Dry Clay Light cream.

Linear Shrinkage:
Drying shrinkage (based on plastic length) .....oooeeeeec 3.4 per cent
Firing shrinkage at cone 9 (based on dry length)........_. 13.2
Total shrinkage at cone 9 (based on plastic length)..... 16.2

Appearance of Fired Tiles Ivory color. One checked and slightly warped;
the other checked, cracked, and warped.

The above tests indicate that this soft kaolin has possibilities as a
filler for paper and other materials, but probably could not be used
to coat white paper. Its fired color would prohibit its use in ordinary
white ware, and its use in the manufacture of ivory earthenware is
doubtfu! because of the shrinkage, checking, and warping. It has
possibilities in the manufacture of refractories.

The next hollow to the west shows a small outerop of chimney rock.
Further down this hollow where it widens into a little valley, an old
prospect well, now caved in, is said to have shown: 6 feet of sandy over-
burden and low-grade bauxite; 8 feet of soft pink and buff-colored
bauxite; and 2 feet (when stopped) of hard, somewhat nodular, cream
and buff-colored kaolin. The laboratory tests are given below of
samples of the bauxite and hard kaolin from the material thrown
out of this well. Higher up on the slope two more wells are said to
have gone through 4 to 5 feet of chimney rock and hard buff to cream-
colored kaolin. These wells were dug in a search for bauxite and work
was stopped when the hard kaolin gave indication that no more baux-
ite would be found.

Chemical analyses of bauwite from the Dupree property

A. B.
Moisture at 100°C...... .50 1.14
Loss on ignition . 19.52 22.05
Soda (Na:0).. .04
Potash (K:O).oooeeeeoo.e .04
Lime (Ca0) .00
Magnesia (Mg0O) .00
Alumina (ALO;) 40.80 45.96
Ferric oxide (Fes0s).. 5.38 7.77
Titanium dioxide (T10;) - 126 1.37
Sulphur trioxide (SO;) .00
Phosphorus pentoxide (P:0s) trace
Silica (Si0z) 32.36 22.10
99.90 100.39
Sand.._. 28.43

Hydrated silica .16
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A. Soft pink and buff-colored bauxite from material thrown out of old prospect
well. The high sand content indicates that the sample was probably contaminated
by sand from the overburden, and that if this were eliminated the alumina con-
tent would be over 50 per cent.

B. Red bauxite. Analysis from Shearerl.

Laboratory tests of hard, somewhat nodular, cream and
bujf-colored kaolin from under bauxite in old prospect pit,
Dupree property, two miles south of Clayfields, Wilkinson
County.

Chemical Analysis:
Moisture at 100°C_.. 52
YLoss on ignition......__.. .. 14.06
Soda (Na:0)_. trace
Potash (K:O0).. ... trace
Lime (CaO).. .00
Magnesia (MgO)_....... trace
Alumina (ALOs)...... 38.85
Ferric oxide (FexO5) 1.33
Titanium dioxide (TiO,).... .90
Sulphur trioxide (SOs) .......__._.. trace
Phosphorus pentoxide (P20s)..... trace
Silica (S10;) 44.60

100.26

Sand..... .59
Hydrated silica.... .19

Plasticity Good (fatty). Slakes fairly quickly.

Plastic Strength Good.

Green Modulus of Rupture 44.2 pounds per square inch.

Linear Shrinkage:
Drying shrinkage (based on plastic length)...co.ooeeeeo 4.6 per cent
Firing shrinkage at cone 9 (based or dry length).......... 6.2
Total shrinkage at cone 9 (based on plastic length)...... 9.5

Absorption at Cone 9 28.6 per cent.

Appearance of Fired Bars . Excellent white color with smooth surface. Badly
checked and slightly warped.

Pyrometric Cone Equivalent Cone 35.

The above tests indicate that this hard kaolin has possibilities’ in
the manufacture of refractories. The green modulus of rupture’is
low, but experience with such clays has shown that they can some-
times be used as a bond.

The chimney rock, bauxitic clay, and bauxite, if calcined until shrink-
age is reduced to a minimum, will probably make an excellent grog
for use in the manufacture of refractories.

This property should be thoroughly prospected to determine the
thickness and extent of the clay deposits. On the southern edge ‘of
the property the overburden might not be excessive, but it would
thicken rapidly back into the hill from the outcrops. Excellent drain-
age conditions would prevail in the pits. Although the property is

1 Shearer, H. K., Op. cit., p. 54.
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only 2 miles south of the Central of Georgia Railway, the ridge which
lies between is 90 to 120 feet higher than either the clay deposits or
the railroad. A tram-road would be difficult to grade and an aerial-
tramway might be necessary.

POOR FARM TRACT

The Poor Farm Tract owned by Wilkinson County (Irwinton)
and formerly owned by W. S. Jones, is west and southwest of and
adjoining the Dupree Property, at the head of Cowpen Branch, 2
miles south of Clayfields (formerly Claymont). Most of the prop-
erty lies above the level of the Cretaceous on the long slope from the
ridge to Cowpen Branch. Near the southern edge of the property a
low knoll between two of the headwater streams of Cowpen Branch
shows surface outcrops and “floats” of hard red bauxite varying in
size from pebbles to fairly large boulders. This area of about 10 acres
was prospected for bauxite some 15 or more years ago. When visited
in 1926 these pits had all slumped in. Judging from the material left
around the pits, they penetrated chimney rock, cream to buff-colored
bauxite, and hard kaolin.

Shearer,! who visited the property some 10 years earlier, describes
the deposit as follows:

““The thickness of the bed apparently does not exceed 2 or 3 feet. The one test

it which penetrates the bed shows only 8 inches of hard red bauxite, underlain

Ey 3 feet of light-colored bauxitic clay. At lower points on the property are ex-
posures of plastic, non-bauxitic kaolin.

“The red bauxite is similar to that on the Dupree property—but is much harder.

Fragments found on the surface are harder than the bauxite in the pit. The hard-

ening is probably due to weathering effects at or mear the surface, at depth the

material may become soft. A great deal of the superficial rock has been used locally
for chimneys and foundations.”

Chemical analyses of bauxite from the Poor Farm Tract, two
miles south of Clayfields, Wilkinson County.

A. B. C. D.
Moisture at 100°C ... .20 . 1.25 1.40
Loss on ignition........... 18.00 19.83 19.77 17.73
Soda Na0)oocoeeeeeeeee.. .07
Potash (K.0)..... .. 05
Lime (CaO)..ooooooeeee. .00
Magnesia (MgO).......... trace
Alumina (ALGs)..... 43.00 49.60 40.43 38.20
Ferric oxide (FeOs).... 1.09 15.40 17.06 16.71

Titanium dioxide

(Ti02) o eeeeeee 1.08 2.35 1.49 1.83
Sulphur trioxide (SO;) .00
Phosphorus pentoxide

(P2Os) oo trace
RSN (107 IR— 36.52 12.50 20.25 25.35
100.01 99.68 100.25 101.22

1 Shearer, H. K., A report on the bauxite and fullers earth of the Coastal Plain
of Georgia: Georgia Geol. Survey Bull. 31, p. 55, 1917.
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A. Soft cream to buff-colored bauxite from material thrown out of old test pit.

B., C., and D. Red bauxite. From Shearer.!

This knoll and the rest of the property at the same elevation should
be prospected to determine the thickness and extent of the bauxite,
bauxitic clay, and kaolin. The bauxzite, chimney rock, and bauxitic
clay could probably be calcined to make an excellent grog, while the
hard kaolin would probably do for the bond, for use in the manufac-
ture of refractories. Although the deposits are only 2 to 2}4 miles
south of the Central of Georgia Railway at Clayfields, a high ridge
intervenes, and a tram-road would be difficult to grade. An aerial-
tramway could be used.

MCNEAL PROPERTY

The J. R. McNeal Property, mineral rights owned by J. A. Smith,
(Irwinton), consists of about 300 acres southwest of the Poor Farm
Tract on the west side of the valley in which Cowpen Branch heads
214, miles south of Clayfields (formerly Claymont). A large part of
the; property lies above the bauxite and kaolin horizon on the slope
from}the ridge to the west. A flat terrace or bench of 5 to 6 acres near
the stream is strewn with “floats” and boulders up to 3{eet in diameter
of hard red bauxite. A prospect pit showed 2 feet of soft buff-colored
bauxite under 6 feet of overburden.

Analyses of bauxite from the McNeal property, two and a
half miles south of Clayfields, Wilkinson County.

A. B. C.

Moisture at 100°C. .. .18 2.65 2.79
Loss on ignition.. .. 21.00 17.30 20.89
Soda (Na:O).._.... .. .06
Potash (KoO) oo .04
Lime (CaO).. — 00
Magnesia (MgO) ..o .00
Alumina (ALO;)........ ... 45.32 43.12 43.98
Ferric oxide (FepOs) ... . 298 18.73 15.43
Titanium dioxide (TiOs).. 1.72 2.72 1.89
Sulphur trioxide (SO)........... .00
Phosphorus pentoxide (P:0;)............ trace
Silica (S102) - oo 28,78 17.97 16.02

100.08 102.49 101.00
Sand...... 8.69
Hydrated silica oo 14

A. Soft buff-colored bauxite from prospect pit.
B. and C. Hard red pebbly bauxite from outcrops. From Veatch.?
t Shearer, H. K., Op. cit., p. 55.

2 Veatch, Otto, Second report on the clay deposits of Georgia: Georgia Geol.
Survey Bull. 18, p. 446, 1909. :
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A gully on the slope just above these bauxite outcrops exposes a
foot or two of hard cream to buff-colored kaolin. The laboratory tests
on a sample of this follow.

Laboratory tests on a sample of hard cream to bujf-colored
kaolin from a shallow gully outcrop on the McNeal property,
Cowpen. Branch, two and a half miles south of Clayfields, Wil-
kinson County.

Chemical Analysis:
Moisture at 100°C .98
Loss on ignition.... 14.70
Soda (NaO)........ .26
Potash (K:0)........ 03
Lime (Ca0) 00
Magnesia (MgO) trace
Alumina (ALO;). .. 39.68
Ferric oxide (Fe:0;).. 1.32
Titanium dioxide (Ti0:) .70
Sulphur trioxide (SOj).. .03
Phosphorus pentoxide (P2Os).. trace
Silica (Si0:) 41.92

99.62

Sand : 5.18
Hydrated silica.. .16

Plasticity Good.

Plastic Strength Good.

Green Modulus of Rupture 102.2 pounds per square inch.

Linear Shrinkage:
Drying shrinkage (based on plastic length) ... 4.0 per cent
Firing shrinkage at cone 9 (based on dry length).......... 7.9

Total shrinkage at cone 9 (based on plastic strength).. 11.0
Absorption at Cone 9 26.7 per cent.

Appearance of Fired Bars Excellent white color and smooth surface. Badly
checked. Slightly warped.

Pyrometric Cone Equivalent Above cone 35; probably cone 36-37.

These tests indicate that this hard kaolin is suitable for the manu-
facture of refractories.

The property should be thoroughly prospected for kaolin as well
as bauxite. Although the property is only 2145 miles south of the
Central of Georgia Railway at Clayfields the ridge between is 90 to
IQOdfeet higher than either the kaolin and bauxite horizon or the rail-
road.

J. M. SHEPPARD PROPERTY

The J. M. Sheppard (Meclntyre, Ry. 1) property is on the east side
of Cowpen Branch, adjoining and southeast of the Dupree property
and Poor Farm Tract (both described above), 214 miles south of Clay-
fields (formerly Claymont). This property consists of 239 acres
Land Lots 36, 87, and 38, 4th Land District, Wilkinson County.

The two knolls on the west side of the property near the branch are
underlain by bauxite and hard kaolin. The surface is strewn with
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“float” pieces of bauxite and chimney rock, and bauxite is showing
in several prospect pits. One pit showed 2 feet of overburden con-
sisting of brown soil containing bauzite nodules, and 2 feet of buff-
colored bauxite with lighter-colored pisolites up to three-quarters of
an inch in diameter. Another pit showed 1 foot of overburden and
315 feet of an unusual type of bauxite, consisting of irregular curved
or shell-like white concretions in a softer gray matrix. The concre-
tions are very hard, white, and smooth, and are brittle, breaking with
a concoidal fracture. Other pits on this knoll showed 2 feet of this
type of bauxite, with 1 to 34 feet of overburden.

The prospect pits on the other knoll are older and have filled in.
The dumps beside them show: hard reddish-brown pebbly bauxite,
white and cream-colored bauxitic or nodular clay, and very hard
kaolin having a granular appearance and approaching chimney rock.

Analyses of bauxite from the J. M. Sheppard property, Cow-
pen Branch, two and a half miles south of Clayfields, Wilkin-
son County.

A. B.

Moisture at 100°C .21 .29
Loss on ignition.. .. 20.89 21.30
Soda (Na-0) ... ‘ .06
Potash (K:0)...... trace
Lime (CaO) : .00
Magnesia (MgO) .00
Alumina (ALO;).. 50.15 49.33
Ferric oxide (Fe 0;) 2.59 2.09
Titanium dioxide (T10;).. 1.80 2.00
Sulphur trioxide (SOs).. .00
Phosphorus pentoxide (P:0s).. trace
Silica (Si0;) 25.40 25.06

101.10 100.07
Sand.... 8.37
Hydrated silica 08

A. Mixture of buff-colored pebbly bauxite and white concretionary bauxite
from two prospect pits.

B. White concretionary bauxite from 4 foot bed in prospect pit. From Shearer.’

On the gentle slope just east of these knolls and at a slightly lighter
elevation than the bauxite outcrops, two gullies exposed 6 feet of
hard white kaolin with a rough fracture, overlain by 1 to 3 feet of
sandy brown to blue ‘“‘pipe” clay. A sample of this hard kaolin col-
lected from both gullies gave the following laboratory tests:

Laboratory tests on a sample of hard white kaolin from two
6-foot gully outcrops on the J. M. Sheppard Property, Cowpen
Branch, two and a holf miles south of Clayfields, Wilkinson

County.
Chemical Analysis:
Moisture at 100°C........ 1.56
Loss on ignition.......... 13.00
Soda (Na)0)...... 14

"t Shearer, H. K., Op. cit., p. 57.
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Potash (K.0) .16
Lime (Ca0) : .00
Magnesia (MgO)_..... trace
Alumina (Al,O3) .. 36.72
Ferric oxide (Fe)Os).. 2.03
Titanium dioxide (TlOz)... 1.35
Sulphur trioxide (SO;) .20
Phosphorus pentoxide (P0s)... .00
Silica (S10;) 44.94
100.10
Sand 1.60
Hydrated silica 23

Plasticity Good. Slakes slowly and grainy at first.
Plastic Strength Fairly good.

Green HModulus of Rupture 308.5 pounds per square inch.
Linear Shrinkage:

Drying shrinkage (based on plastic length)..oeeecreeen. 4 0 per cent
Firing shrinkage at cone 9 (based on dry length).....__..
Total shrinkage at cone 9 (based on plastic length)...... 16 0

Absorption at Cone 9 16.7 per cent.

dppearance of Fired Bars Light-cream color. Warped and slightly checked.

Pyrometric Cone Equivalent Cone 34.

These tests indicate that this hard kaolin is excellent for the manu-
facture of refractories. Because of its high green modulus of rupture
and good plasticity, the clay also has possibilities in the manufacture
of white ware by substituting a limited amount in place of a part of
the ball clay and a part of the soft kaolin or china clay.

The bauxite and chimney rock that is associated with the clay,
if calcined to a sufficient temperature to reduce further shrinkage to
a minimum, would probably make an excellent grog or anti-plastic for
use in the manufacture of refractories.

The property should be thoroughly prospected to determine the
extent and thickness of these kaolin and bauxite deposits. It is only
215 miles south of the Central of Georgia Railway at Clayfields; yet,
because of the ridge that would have to be crossed, a tram-line would
be difficult to grade, and an aerial-tramway might be more economical.

J. J. SHEPPARD PROPERTY

The J. J. Sheppard property is on the east side of Cowpen Branch,
adjoining and south of the J. M. Sheppard property, 8 miles south of
Clayfields (formerly Claymont).

Several prospect pits have been opened on a low knoll or point of
land half a mile southwest of the house. One pit showed 6 feet of
cream-colored bauxitic or nodular clay, grading into semi-hard to
soft kaolin at the bottom. Another showed 35 feet of the cream-
colored bauxitic clay underlain by 2 feet of soft to semi-hard cream-col-
ored kaolin. An auger boring made in the bottom of this pit at the time
of the writer’s visit penetrated 7 feet more of this soft kaolin and stopped
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in it. The clay seemed to get softer and whiter with depth. The
laboratory tests are given below of a sample composed of the borings
and pieces from the 2 feet showing. Another pit north of the two
just described showed 4 feet of overburden containing bauxitic pebbles
and lumps, and 6 feet of kaolin, grading from buff-colored and
showing traces of bauxitic structure at the top to very hard and
white at the bottom. An auger boring in the bottom went 6 feet
further into the white kaolin and stopped in it. The kaolin seemed
to be getting softer with depth. This knoll or point is about 10 acres
in extent. The overburden on the clay deposits underlying it is very
light.

A test pit across the road from the house showed 1 foot of over-
burden and 815 feet of white kaolin, hard at the top and semi-hard
at the bottom. A boring in the bottom went through 9 feet of this
white kaolin and struck sand. The well at the house is said to have
passed through 30 feet of hard white kaolin and struck water in sand
beneath the kaolin.

Laboratory tests on a sample of soft white kaolin from 2 feet
dug and 7 feet bored in a prospect hole on the J. J. Sheppard
property, three miles south of Clayfields, Wilkinson County.

Chemical dnalysis:

Moisture at 100°C...... . .62
Loss on ignition.......... - 13.72
Soda (Na:0)........ .25
Potash (KO)..oooeeeeo. .24
Lime (CaO) 00
Magnesia (MgO)._... trace
Alumina (ALO;).. ... 38.69
Ferric oxide (Fe 0s).. 1.17
Titanium dioxide (TiOy).... 1.44
Sulphur trioxide (SOs) .00
Phosphorus pentoxide (P:0s).... trace
Silica (S10;).. ... 43.96
100.09
Sand...... 1.47
Hydrated silica.... .08

Slaking Rapid.

Settling Rapid.

Screen Analysis:
Retained on a 60 mesh screen.._.............
Through 60 mesh, retained on 100 mesh...
Through 100 mesh, retained on 200 mesh.....
Through a 200 mesh screen...... - 9

100.0
The following tests were made on the clay that passed through the 200 mesh
screen in the screen analysis.

Color of Dry Clay Light cream.

Linear Shrinkage:
Drying shrinkage (based on plastic length)............ 2.4 per cent
Firing shrinkage at cone 9 (based on dry length)...... 8.0
Total shrinkage at cone 9 (based on plastic length)...... 10.2

Appearance of Fired Tiles Good white color. Badly checised but not warped.
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The above tests indicate that this soft kaolin has possibilities as a
filler for paper and other products, but probably would not do to coat
white paper. It also has possibilities in the manufacture of white
ware, although it checked more than the average soft kaolin.

This property should be thoroughly prospected to determine the
extent of this deposit of soft kaolin. The soft kaolin apparently is
overlain in places by hard kaolin or bauxitic clay. If this is present
in sufficient quantities it possibly could be used in the manufacture of
refractories, 1f not it would have to be thrown away with the over-
burden. There is a possibility that a part of the kaolin deposit lies
below the drainage level of the branch which would make difficulties
in mining. A tram-line across the ridge to the Central of Georgia
Railway at Clayfields, 8 miles to the north, would have steep grades,
especially on the north side of the ridge. However, the soft kaolin
could be blunged at the mine and pumped in a pipe-line to a washing
plant on the railroad.

H. 0. HOLLOMAN PROPERTY

The H. O. Holloman property of about 400 acres is on the west
side of Cowpen Branch adjoining and south of the McNeal property
and 38 to 4 miles south of Clayfields (formerly Claymont). The flat
terrace or bench underlain by low-grade bauxite on the McNeal prop-
erty (see page 197) continued south onto this property. The sur-
face of the ground is strewn with “floats™ of reddish-brown bauxite.
Several old prospect pits were so slumped in and grown over when
visited that they gave no information.

A gully on the slope north of the house and about three-quarters of
a mile south of these prospect pits show 4 feet of hard cream-colored
kaolin, considerably iron-stained, overlain by 2 feet of buff-colored
sand. This kaolin resembles that found on the McNeal property on
a continuation of the same slope (see page 198). A quarter of a mile
southwest of this outcrop on the same slope, the soil has been washed
off from an outcrop of very hard and much iron-stained cream-colored
kaolin showing traces of bauxitic structure. Laboratory tests of
samples from these two outcrops are given below.

An old well near this outcrop and at a slightly higher elevation shows
bauxite near the top and evidences of hard kaolin in the dump.

The surface of the ground on a low knoll near the branch half a mile
northeast of the house is strewn with “float” pieces of bauxite, chimney
rock, and very hard smooth kaolin. The top of this knoll is some 25
to 80 feet lower than the kaolin outcrops.

Laboratory tests on samples of hard cream-colored and iron-
stained kaolin from the H. O. Holloman property, Cowpen
Branch, three to four miles south of Clayfields, Wilkinson
County.

A. From 4 foot gully outcrop north of house.

B. From surface outerop a quarter of a mile southwest of A.
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Chemical dAnalyses:
A. B.
Moisture at 100°C......... 1.50 .84
Loss on ignition.......... 12.38 13.48
Soda (Na0)........ .. trace .08
Potash (K.O) trace .07
Lime (CaO) .00 .00
Magnesia (MgO) trace trace
Alumina (ALOs).. . 38.80 39.30
Ferric oxide (Fe:03).. . 2.02 1.08
Titanium dioxide (TiOy) .62 1.80
Sulphur trioxide (SO;).. d1 22
Phosphorus pentoxide (PeOs) .. oooeemmomeeeeeeeee trace .07
Silica (S10y) 44.60 43.16
100.03 100.10

Sand.__. 3.72 1.50
Hydrated silica 47 10

Plasticity Good. Fair.

Plastic Strength Good. Fair.

Green Modulus of Rupture 190.1 pounds 67.7 pounds

per square inch. per square inch.

Linear Shrinkage: .
Drying shrinkage (based on plastic

length)...... 3.0 per cent 2.8 per cent
Firing shrinkage at cone 9 (based on
dry length) 12.4 12.8
Total shrinkage at cone 9 (based on
plastic length) 15.0 15.0
Absorption at Cone 9 13.1 189
Appearance of Fired Bars . :
Dirty cream Dirty white
color with iron color with

specks and rough  rough surface.
surface. Badly Badly warped,

warped and checked, and
checked. cracked.
Pyrometric Cone Equivalent Cone 35. Cone 34-35.

The above tests indicate that both of these hard kaolins have possi-
bilities in the manufacture of refractories. The first one would be
much the better for the bond because of its higher green modulus of
rupture.

The entire length of this slope at the elevation of the kaolin outerops
should be prospected, as well as the flat terrace or bench at the northern
end of the property that is probably underlain by more or less low-
grade bauxite which could probably be calcined to make a satisfactory
grog for the manufacture of refractories. Drainage would be excellent
along this slope, but the overburden would probably increase rapidly.
The nearest railroad point is Clayfields on the Central of Georgia
Railway in the valley of Little Commissioners Creek 3 to 4 miles to
the north across the ridge.
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J. W. LAVENDER PROPERTY

The J. W. Lavender (Gordon, Rt. 2) property is 5 miles south of
Clayfields (formerly Claymont) on the west side of the White Springs
Church Road, a quarter of a mile niorth of the Irwinton-Jeffersonville
Road, and is southwest of the H. O. Holloman property just described.
The property consists of 150 acres drained by a small tributary of
Clear Creek. About 10 to 15 feet above the bed of the branch is an
outcrop showing 6 feet of hard to semi-hard white kaolin, much pink and
purplish-stained in the joint planes. The overburden at the outcrop
consists of 2 feet of yellow-brown sand. Between the outcrop and
the house is a flat terrace of about 50 acres that is probably underlain
by the kaolin with 10 to 20 feet of overburden, although it has never
been prospected. The laboratory tests of a sample of the kaolin from
this outcrop are given below. The kaolin is probably rather close
to the level of the branch to get good drainage if a pit were opened.
The nearest railroad point is the Central of Georgia Railway at Clay-
fields, 5 miles to the north across the ridge.

Laboratory tests on a sample of hard to semi-hard white and
pink and purplish-stained kaolin from a 6 foot outcrop on the
J. W'. Lavender property, five miles south of Clayfields, Wilkinson
County. :

Chemical Analysis:
Moisture at 100°C : : 1.00
Loss on ignition........ : 13.52
Soda (Nay0).... .16
Potash (K,0) trace
Lime (Ca0) — .00
Magnesia (MgO) . trace
Alumina (ALO3) 38.55
Ferric oxide (Fe:O;).. 1.33
Titanium dioxide (Ti0;)....: : 72
Sulphur trioxide (SOs) .04
Phosphorus pentoxide (P20s) trace
Silica (S10;).-. 44.46-

99.78

Sand 3.93
Hydrated silica .06

Plasticity Good.

Plastic Strength  Fairly good.

Green Modulis of Rupture 78.6 pounds per square inch.

Linear Shrinkage: -
Drying shrinkage (based on plastic length) .o 4.0 per cent
Firing shrinkage at cone 9 (based on dry length).......... 10.4
Total shrinkage at cone 9 (based on plastic length)...... 14.0

Absorption at Cone 9 14.9 per cent.

Appearance of Fired Bars  Dirty white color and iron specks. Slightly checked
and badly warped.

Pyrometric Cone Equivalent Cone 35.
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The above tests indicate that this hard kaolin has possibilities in
the manufacture of refractories, although the green modulus of rup-
ture is a little low.

F. W. WATERS PROPERTY

The F. W. Waters (Gordon, Rt. 2) property is north of the J. W.
Lavender property just described and south of White Spring Church,
414 miles south of Clayfields (formerly Claymont). Semi-hard to soft
white kaolin is showing in a small and badly weathered surface out-
crop. The property has never been prospected and the character
and extent of the deposit is not known.

W. M. LAVENDER PROPERTY

The W. M. Lavender property is on the Irwinton-Jeffersonville
Road, 335 miles west of Irwinton and a quarter of a mile east of Laven-
der School. The bank of the road where it crosses a small branch
shows a foot or two of badly stained hard kaolin, under 5 feet of mottled
red and brown sand. The property has never been prospected.

GREEN J. LINDSEY ESTATE

The Green J. Lindsey Estate (Irwinton) consists of parts of Land
Lots 50 and 59, 4th Land District, on the Irwinton-Jeffersonville
Road, 2 miles west of Irwinton at Lindsey Branch, and 3 miles south
of McIntyre.

The drainage ditch of the road on the west side of Lindsey Branch
exposes about 4 feet of hard cream to pink-colored kaolin, much frac-
tured and with numerous brownish-red stains in the fractures. It
is overlain by 15 to 20 feet of red clayey sand, and to the west the
hill rises rather steeply. The laboratory tests of a sample of this
bhard kaolin are given below. Prospecting might possibly disclose a
minable deposit of the kaolin along the slope above Lindsey Branch,
but the kaolin seems to lie close to the water level and drainage of
the pits might be difficult.

Laboratory tests on hard cream to pink and red-stained kaolire
from a 4 foot road outcrop on the Green J. Lindsey Estate, two
miles west of Irwinton, Wilkinson County.

Chemical Analysis:
Moisture at 100°C 42
Loss on ignition 14.00
Soda (Na:0) 12
Potash (K.0)_ ... .08
Lime (CaO).. .00
Magnesia (MgO) trace
Alumina (Ales) ...... 37.35
Ferric oxide (FexOs)ooooeeer 1.09
Titanium dioxide (T10,).... 1.08
Sulphur trioxide (SOs).. .07

Phosphorus pentoxide (P:0s).... 08
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Silica (Si0z) 45.02
‘ 99.31

Sand 5.00

Hydrated silica 17

Plasticity Good (fatty).
Plastic Strength Good. _ )
Green Modulus of Rupture 41.8 pounds per square inch.

Linear Shrinkage:
Drying shrinkage (based on plastic length) ..o.eecoceeece.. 4.5 per cent
Firing shrinkage at cone 9 (based on dry length)......... 9.2
Total shrinkage at cone 9 (based on plastic length)...... 13.2

Absorption at Cone 9 28.9 per cent.

Appearance of Fired Bars  Good white color and smooth surface. Badly checked
and badly warped.

Pyrometric Cone Equivalent Cone 35.

The above tests indicate that this hard kaolin has possibilities in
the manufacture of refractories, although the green modulus of rupture
is low.

About half a mile south of the road and west of Lindsey Branch
a small area was prospected for bauxite by the Republic Mining Com-
pany. Mallory' reports that:-

“ * ¥ ¥ five or six prospect pits show from 1 to 3 feet of overburden, followed
by 6 to 8 feet of chimney rock, then about 3 feet of bauxite, followed by kaolin,
depth not determined. The bauxite is said to have analyzed 60 per cent (alumina),
but was not mined because of heavy overburden of chimney roc]in for the thickness
of bauxite.” _ -

These materials are probably. best suited for use in the manufacture
of refractories. This part of the property should be thoroughly pros-
pected to determine the amount of the materials present. A 214 to 3
mile tram-line following up Helton Branch and crossing the ridge
would connect them to the Central of Georgia Railway near McIntyre.
The Georgia Power Company’s transmission line from Milledgeville
to Dublin erosses the property.

MARY UNDERWOOD PROPERTY

The Mary Underwood (colored) (Irwinton) property consists of
a part of Land Lot 58, 4th Land District, north of the Irwinton-Jeffer-
sonville Road, 124 miiles west of Irwinton, and east of and adjoining
the Green J. Lindsey Estate described above.

A deposit of bauxite and bauxitic clays on a low knoll between
Lindsey and Helton Branches was described by Shearer?

Stull’, who examined the property for the Central of Georgia Rail-
way in July, 1927, describes it as follows:

1 Mallory, J. M., Official report as General Industrial Agent, Central of Georgia
Railway Company, Savannah, Ga. .

2 Shearer, H. K., A report on the bauxite and fullers earth of the Coastal Plain
of Georgia: Georgia Geol. Survey Bull. 31, pp. 49-51, 1917.

3 Stull, R. T., Official report as Consulting Geologist, Industrial Development
Dept., Central of Georgia Railway Company, Savannah, Ga.
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“ * % * The Republic Mining Company removed the best of the highe
grade bauxite and has abandoned the mine. Considerable quantities of low-grade
bauxite and chimney-rock * * * were removed in order to obtain the high-
grade ore. The removed material was dumped in large heaps and appears to be
quite free from overburden and other objectionable material and can evidently
be recovered. Adjoining the old pit is an area which has beer prospected for bauxite
but not mined. This bauxite (I am told) was not sufficient Eigh—grade to warrant
mining and hauling the long distance to Wriley for drying and shipping. Surface
indications and old prospect pits indicate that there are still remaining large quan-
tities of medium andp Iow-gragl% bauxite and some high-grade ore. Below the bauxite
occur bauxitic clay and kaolin.”

These materials are best suited for use in the manufacture of re-

fractories.
T. H. HARDY PROPERTY

The T. H. Hardy (Ivey) property consists of 288 acres east of the
Gordon-Milledgeville Road, 824 miles northeast of Gordon, and half
a mile west of Ivey. Although the property has never been prospected,
about 150 acres are said to be underlain by kaolin. The top of the
kaolin is showing in several gullies. One on the east side, a quarter
of a mile west of the Covington Branch of the Central of Georgia Rail-
way, shows two feet of soft white kaolin under 4 to 5 feet of reddish-
brown sand. A similar gully on the west side of the property north of
the house shows 2 to 38 feet of soft white and pink-stained kaolin. The
laboratory tests of samples from both of these gullies are given below.
The property should be thoroughly prospected to determine the ex-
tent and thickness of the deposit and the thickness of the overburden.
The land is well drained by hollows into a small tributary of Commis-
sioners Creek. Water for washing purposes could be obtained from
Commissioners Creek, a mile to the south; and the property is easily
accessible to the railroad.

Laboratory tests of samples of soft kaolin from gully out-
crops on the T. H. Hardy property, half a mile west of Ivey,
Wilkinson County.

A. Soft white kaolin from east side of property.

B. Soft white and pink-stained kaolin from west side of

property.

Chemical Analysis: A. B.
Moisture at 100°C .60 .40
Loss on ignition...... .. 11.70 11.86
Soda (NaO)....o... 51 .19
Potash (K.0) .30 23
Lime (Ca0) .00 .00
Magnesia (MgO).......... .23 .35
Alumina (ALO;)...... 34.00 36.40
Ferric oxide (Fe:0;)._. 1.24 1.52
Titanium dioxide (TiO,).. .90 1.08
Sulphur trioxide (SO;) .38 .30
Phosphorus pentoxide (PyOs)...ooemmeoeeemeeeeceeeee. trace .06
Silica (Si0,) 50.26 47.88
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A. B.
Sand . 13.35 11.22
Hydrated silica .03 .08
Slaking Rapid. Rapid.
Settling Rapid. Rapid.
Screen Analysis:
Retained on a 60 mesh screen........ 0.9 per cent 0.6 per cent
Through 60 mesh, retained on 100
mesh - 19 2.9
Through 100 mesh, retained on 200
mesh : 11.0 11.9
Through a 200 mesh screen... ... 86.2 84.6
100.0 100.0

The following tests were made on the clay that passed through the 200 mesh
screen in the screen analysis.
Color of Dry Clay Light cream Cream to flesh
color. color.

Linear Shrinkage: .
Drying shrinkage (based on plastic

length)_..... 3.4 per cent 3.9 per cent
Firing shrinkage at cone 9 (based on
dry length) 5.8 7.9
Total shrinkage at cone 9 (based on
plastic length) 9.1 11.5
Appearance of Fired Tiles Cream color. Fair white

One not checked,  color. Not
the otherslightly  checked.
checked. One Slightly -
not warped, the warpeci
other slightly

warped.

The above tests indicate that both of these soft kaolins have possi-
bilities in the manufacture of white ware. The first clay is probably
suitable for use as filler for paper and other products. The other
clay, because of its dry color, is not suitable as a paper filler. Both
have possibilities for the manufacture of refractories.

WILLIS BLOODWORTH PROPERTY

The Willis Bloodworth (Ivey) Property consists of about 72 actes
on the Ivey-MclIntyre Road, 2 miles southeast of Ivey. Soft white
kaolin, very much weathered and stained, outcrops at several places
on the lower edge of the property near the road. In these outcrops the
kaolin is overlain by white and yellow sand of varying thickness. A
well at the house struck the kaolin at 20 feet. The property was pros-
pected by M. A. Edgar who is said to have found an average of 12 feet
of good soft white kaolin. The nearest railroad is the Covington
Branch of the Central of Georgia Railway at Ivey. Sufficient water
to operate a washing plant could be obtained from Commissioners
Creek, less than a mile to the south.

The H. M. Bloodworth (Ivey) Property adjoins the Willis Blood-
worth property on the east and is said to be underlain by a continuation
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of the same deposit of soft kaolin. The property is on the west side of
Bee Branch, a tributary to Commissioners Creek.

C. E. GLADIN PROPERTY

The C. E. Gladin Property, 300 acres lying between Commissioners
and Little Commissioners Creeks, 1 mile north of the old Catholic
church and 235 miles south of Ivey, is partly underlain by a deposit
of soft kaolin. Several outcrops show soft light cream-eolored kaolin,
much jointed and surface stained in the joints, overlain by white and
yellow sand. The well at the house, where the overburden would
probably be at its maximum, is said to have passed through 17 feet
of sand and about 20 feet of soft kaolin. The property was prospected
by M. A. Edgar several years ago but when visited most of the pits
had fallen in. The owner reported that this prospecting showed the
kaolin to range from 17 to 30 feet in thickness. The nearest railroad
is the Central of Georgia Railway a mile and a half to the south. Water
for a2 washing plant could be obtained from Commissioners Creek
less than a mile to the north, or from Little Commissioners Creek near
the railroad.

WALEER'S GEORGIA KAOLIN MINES

Walker’s Georgia Kaolin Mines, owned and operated by J. M.
Walker (MclIntyre), at Clayfields (formerly Claymont) Station on the
Central of Georgia Railway, were opened and a plant built in 1908
by Mr. Walker. They were operated as the Kaolin Mining Company
until 1922, when they were leased to Moore & Munger. In 1924
Moore & Munger abandoned the mine and the lease and property were
sold to Mr. Walker.

The property consists of 396 acres on the north slope of the ridge
south of the Central of Georgia Railway and Little Commissioners
Creek, in an L shaped strip running west from Clayfields along_ the
railroad for a mile and then southwest up the valley of a small branch.
It includes parts of Land Lots 42 and 43, 4th Land District, and 16,
17, 38 and 89, 5th Land District, Wilkinson County. The old work-
ings consist of one large pit and several smaller ones all close together
and about a quarter of a mile southwest of the washing-plant and
tormerly connected with it by a gravity tram-line. The slope on which
the pits are located is rather steep and the overburden thickens rapidly
back from the outcrops of the kaolin. The large pit shows the follow-
ing section:

Geologic section in old clay pit, Walker's Georgia Kaolin
Mines, Clayfields, Wilkinson County.

Eocene:

Barnwell formation (upper part): Feet

6. Red clayey sand, probably slumped from a higher forma-
10D e
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Feet.
Twiggs clay member:
5. Light-green laminated fossiliferous fullers earth.—..o........ 54
Ocala limestone (Tivola tongue):
4. Greenish sandy fossiliferous limestone, weathering to soft
sandstone 1+
Barnwell formation (lower part):
Fine loose white and brown-stained sand, top foot more
indurated and iron-stained
2. Greenish clayey sand with rounded lumps of white kaolin.. 2
Unconformity
Cretaceous (Upper):
Middendorf formation:
1. Soft bluish-white kaolin, partly concealed by slumping
from above 244

534
The following laboratory and plant tests were made by the U. S.
Bureau of Mines from an average sample (No. G-7) of the soft kaolin
from this pit taken when in operation by Moore & Munger:
Laboratory and plant tests by the U. 8. Bureaw of Mines on
soft kaolin from the old pit of Walker’s Georgia Kaolin Mines,
Clayfields, Wilkinson County'.

Chemical Analysis: Crude Washed
Moisture at 105°C.. 99 9.15
Loss on ignition 13.42 12.25
Soda (Na0).... .29 23
Potash (K.0) 13 .09
Lime (CaO) 17 23
Magnesia (MgO) .10 .02
Alumina (A:0;) 38.26 35.13
Ferric oxide (Fe:Os) 1.44 1.29
Titanium dioxide (TiO;)...... 1.60 .88
Sulphur trioxide (SOs) 1 .05 1 .02
Phosphorus pentoxide (P20s) .05 .02
Silica (Si0y).. 43.82 41.10

100.32 100.41

Wet-Screen Analysis:

Retained on a 65 mesh screen 4.46 per cent
Through 65 mesh, retained on 100 mesh 2.33
Through 100 mesh, retained on 150 mesh............... 2.17
Through a 150 mesh screen 91.02

99.98

Washing Tests: ““A batch of 1,000 pounds was blunged with 0.25 per cent NaOH.
The color in the raw state was only a fair white; microscopic examination showed
it to be badly iron-stained, and only a portion of the stain was removed during
washing. It blunged and filtered easily.”

Working Properties and fire tests of the crude clay:

Crude:
Water of plasticity 35.20 per cent.
Volume shrinkage 18.71 per cent.
Drying behavior Good.

t Calculated by writer. Given as .02 and .01 per cent S.

! From Stull, R. T. and Bole, G. A., Beneficiation and utilization of Georgia
clays: U. S. Bur. Mines Bull. 252, 1926.
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Cone OI:
Volume shrinkage 18.10 per cent.
Porosity 40.81 per cent.
Firing behavior Fair.
Color Number 2.7
Cone 11:
Volume shrinkage 41.88 per cent.
Porosity 13.62 per cent.
Color Number 5.1
Pyrometric Cone Equivalent Cone 35.
Working properties and fire kests of a body containing the washed clay:

Body mix used:

Feldspar.. 25.0 per cent
Flint.... 25.0
Ball clay. 5.0
Washed kaolin (G-7) 45.0
100.0
Green:

Water of plasticity 26.3 per cent.
Drying shrinkage (vol.) 15.37 per cent.
Casting weight of cup 63.5 grams.]
Modulus of Rupture 81 pounds per square inch.
Cone 5%+
Porosity 15.4 per cent.
Shrinkage (vol.) 23.8 per cent.
Color 4§.
Cone 12: .
Porosity 0.32 per cent.
Shrinkage (vol.) 28.0 per cent.
Color 48.

Plant tests for wall and floor tile: This clay was run through plant practice in
floor and wall tile bodies at Zanesville, Ohio, and Olean, N. Y. The wall tile bodies
containing this clay “pressed well and no loss occurred in the handlin