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The benefits of education and of
useful knowledge, generally diffused
through a community, are essential
to the preservation of a free govern-
ment.

Sam Houston

Cultivated mind is the guardian
genius of Democracy, and while guided
and controlled by virtue, the noblest
attribute of man. It is the only dictator
that freemen acknowledge, und the
only security which freemen desire.

Mirabeau B. Lamar
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Clay Deposits of the Cisco Group
of North-Central Texas

F. B. Plummer, H. B. Bradley, and F. K. Pence

INTRODUCTION

This report contains the results of a
joint investigation by the Bureau of Eco-
nomic Geology and the Research Labo-
ratory in Ceramics of The University of
Texas of certain commercially important
clay deposits in north-central Texas.
Since 1940 these clays have attracted
increasing attention and development. In
1941 Mr. Guy Quinn of Eastland com-
menced use of the clay for receptacles
for cacti which he marketed in large num-
bers from his commercial cactus garden.
In 1946 the N. D. Gallagher Clay Prod-
ucts Company erected a pottery plant
using clay from a pit near the Quinn
pit. In the same year, the Cisco Clay Prod-
ucts Company was organized, and also
Mr. and Mrs. Horace Horton of Eastland
established a plant in Eastland for manu-
facture of glazed pottery from the clay
which had been used in the other enter-

prises and which has been named Quinn
clay in this report. In addition, the Har-
bison-Walker Refractories Company, Ath-
ens, Texas, used the clay from time to
time to mix with east Texas clay.

Through the efforts of Eugene C. Clem-
ens, .of the Texas Vitrified Pipe Company,
who investigated the clays of the region,
and officials of the Eastland and Cisco
Chambers of Commerce, the two research
organizations made preliminary examina-
tions of the clays. These revealed that
clay deposits of importance extended be-
yond the immediate vicinity of Eastland
and Cisco and that clays other than the
Quinn clay merited investigation. Accord-
ingly, the present investigation was ini-
tiated in 1946 with the objectives of de-
termining the field occurrence and
ceramic properties of these clays in north-
central Texas.

GEOLOGY OF THE CLAY DEPOSITS
F. B. Plummer and H. B. Bradley

This section of the report is devoted to
the field occurrence of the clays. Strati-
graphically the clays belong in the Cisco
group of Pennsylvanian age. Discussion
of details of stratigraphy of the region is
limited to strata closely associated with
the clay beds which can be used in tracing
and prospecting the clays, For greater
detail concerning the stratigraphy of the
region and classification of the rocks, the
reader is referred to publications cited at
the end of this section and to The Univer-
sity of Texas Bulletin 3232.

Maps, profiles, and sections accompany-
ing the report show local stratigraphic
position of the clays, character of various
outcrops, and positions from which sam-
ples were secured for examination by the
Research Laboratory in Ceramics. The
important clays have been named Quinn,

Curry, and Craddock from farms and
ranches on which good exposures exist.
These clays are described in" greatest
detail, but there is a limited discussion of
the Finis shale which may have commer-
cial importance.

QUINN CLAY

Name.—Quinn clay is a new name
given to a clay stratum near the top of the
Cisco group of upper Pennsylvanian age
in north-central Texas. The clay outcrops
2 miles east of the town of Cisco, East-
land County, where a pit has been opened,
and is used for making clay products at
Cisco and at Eastland. (See Pl. II, local-
ity 12.) v

Stratigraphic position.—The Quinn clay
is a purplish-red, green, and maroon clay
which .occurs between the Parks Mountain
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sandstone or its probable equivalent, the
Cisco Lake sandstone, and the upper
Breckenridge limestone, as shown in the
stratigraphic sections, Plates VI, VII, and
VIII. Throughout its extent it is most
conveniently mapped as the clay between
the lower Crystal Falls limestone and the
upper Breckenridge limestone. Since the
lower Crystal Falls limestone occurs just
beneath the Parks Mountain sandstone,
this latter boundary is a convenient and
easily mappable one. However, in some
places, particularly in the vicinity of
Cisco, the upper Crystal Falls limestone
is absent, and the base of the sandstone
has to be the upper boundary of the clay.
The Quinn clay, therefore, is best de-
scribed as the next to the lowest clay in
the Harpersville formation, as defined in
the report and map by Plummer and
Moore (1922). Between Sandy Creek and
Breckenridge in Stephens County, a sand-
stone lentil is present in the section just
above the Breckenridge limestone and
occupies the stratigraphic position of most
of the Quinn clay, as shown on the map
(Pl. TII) and the vertical sections (Pl
VII).

Type locality —The type locality is on
the Quinn tract, on the north side of the
Eastland-Cisco highway (U.S. highway
No. 80), 2 miles east of Cisco. Here the
first clay pit in the member was opened
by Mr. Guy Quinn, Sr., of Eastland, Texas.

Extent and thickness of the Quinn
clay.—The Quinn clay has been mapped
from old Fort Belknap on the Brazos
River, southwest to Crystal Falls, thence
south to the Cretaceous sand peninsula 4
miles south of Cisco. South of the Cre-
taceous sand peninsula it occurs 3 miles
north of Grosvenor and has been traced
southward along the Brown-Coleman
County line to the Santa Fe Railroad 3
miles west of Bangs and thence south and
a little west to the Colorado River south
of Rockwood. A few miles north of old
Fort Belknap the clay is obscured by
thick layers of sand and sandstone which
appear in the section of upper Cisco strata.
South of the Colorado River in McCulloch
County, the clay undoubtedly extends as
far as the Cretaceous sand 15 miles south
of Waldrip. Thus it is fully 150 miles in

extent, measured along the outcrop from
north to south, and has an average width
of about one-third of a mile. In general
its outcrop including the interbedded
sandstone is widest in northern Stephens
and Young counties and narrowest in East.
land, Brown, and Coleman counties. In
Stephens County a sandstone lentil is
present in the section, and the Quinn clay
is replaced by sand for a distance of about
16 miles. The extent and shape of the out-
crop of the clay are shown on Plates III
and IV. It extends north and slightly east
from Rockwood to Grosvenor, nearly due
north from Cisco to Crystal Falls, and
northeast from Crystal Falls to old Fort
Belknap. The average thickness of the
clay is 30 feet. Its maximum total thick-
ness in 26 sections measured is 48 feet,
and its minimum thickness 21. The table
on page 7 gives a compilation of all
measured thicknesses. The location of
these measured sections is shown on Plates

I through V.

Description—The Quinn clay has a
purplish-red or maroon color, changing
and interspersed with bluish- and grayish-
green hues. It is a hard, compact, col-
loidal, joint clay rarely laminated and
breaking along conchoidal planes rather
than along laminations. In general it
has more the appearance of a joint clay
or a ball clay than a shale or a shaly clay.
When excavated it breaks off in quite
large, hard dense chunks having curved
surfaces which in many cases have a
greasy or serpentinous feel. In many
places, as, for example, at the type local-
ity at the Quinn pits, east of Cisco (PL II,
locality 12), it is quite uniform in texture
and appearance from top to bottom and
laterally for long distances. Compared
with most other clays in this region, it is
quite free of ferruginous nodules, con-
cretions, pebbles, or other impurities. In
a few places, however, as for example,
east of the Fee ranch house near Cisco
(PL. 1II, locality 13), the clay contains
numerous gypsum (selenite) ecrystals
which appear to extend only a slight dis-
tance back into the clay. In other places
the clay contains one or two thin seams
of coal, 1 to 2 inches thick. At the out-
crop 2 miles south of Cisco (Pl II, local-
ity 11), there are two thin layers of coal,




each 2 inches thick and located 5 and 10
feet respectively from the top of the
clay. In numerous localities, particularly

Clay Deposits of Cisco Group, North-Ceniral Texas

Thicknesses of Quinn clay.

Plate Locality Fig. Thickness of
No. No. No. Locality outerap in
feet
— 1 — East side of Santa Anna-Brady highway, 0.7 mile south of
Colerado River bridge, McCulloch County ... _..___ 48
I 3 1 Taylor deposit. Sonth side of Brownwood- Coleman | hlghway,
3.3 miles west of Bangs, Brown County__ 144
I 4 —_ George deposit. East side of road and west “end of outller,
5.5 miles northwest of Bangs, Brown County. . e 7 33
I 5 — Shore deposit. Southeast side of outlier, 1.3 miles east of
Eureka Baptist Church and 2.1 miles north-northeast of
Buffalo, Brown County. 47
I 6 — Cuthirth deposit. 0.4 mile west of road, 3 miles south and 1
mile west of Grosvenor, Brown County 43
I 7 —_ Gaines deposit. East side of road, 0.5 mile west and 05 rm]e
south of Grosvenor, Brown Coum}r 234
I 8h —  West side of road, 0.5 mile east of Grosvenor, Brown County 42
I 9 2 DeBusk deposit. East side of Cross Plains road, 16 miles north
of Brownwood and 0.5 mile northeast of Panther Creck
School, Brown County.._..._. 154
1T 10 — One- teuth mile west of R_lsmg, Star highway, 3 miles south of
Cisco, Fastland County 22
11 11 3 Wilson deposit. West side of Rising Star highway, 2 miles
south of Cisce, Eastland County 104
11 12 4 Quinn pit. North side of Eastland highway, 2 miles east of
Cisco, Eastland County 32
11 12a 5 Gallagher pit. West of Quinn pit and north side of Eastland
highway, 2 miles east of Cisco, Eastland County . 64
I 13 6 Fee deposit. South side of Breckenrldge hlghway, "9 miles
nartheast of Cisco, Eastland County..._ .. 26
I 14 — West side of road, 3 miles north-northeast of Cisco, Eastlancl
County oo 32(7)
I 15 7 Wright and Harrell depom “One-half mile east of Lake Cisco
dam, 0.1 mile north of fish hatchery, Eastland County . ... 34
1T 16 — Cisco Country Club deposit. East side of old Breckenridge-
Cisro road, 1.6 miles north-northeast of Lake Cisco dam,
Eastland County.... 32(N
1 17 — East side of old Breckenridee-Cisco road. 1 mile south of
Eastland Stephens County line, Eastland County ... . 25
m 18 West side of old Breckenridge-Cisco road, 0.15 mile south of
Sandy Creek bridee, Stephens County ... 3
It 18a — Two-tenths mile east of old Breckenridge-Cisco road 04 mile
south of Sandy Creek bridge, Stephens County .. 28
I 18h — One-tenth mile east of old Breckenridge-Cisco road, 0.6 mile
south of Sandy Creek hridge, Stephens County . 27+
I 21a 8 Beal deposit East side of read 1.25 miles south of Brecken-
ridge High School, Stephens County.... 30
v 22 9 Veal depo-’-‘.ll West side of Woodson h:ghway, '5 miles north
of Breckenridge, Stephens County__...... 29
v 23 —_— Hubbard i.reek Crossing. North side of Crvsta] “Falls- Brecken
ridge road, 1 mile southwest of Crystal Falls, Stephens County 22
v 25 — North side of Crystal Falls-Eliasville road, 1.3 miles northeast
of Crystal Falls, Stephens County......... ... .. o 21
vV 2 — Cotten deposit. East of Wagon Timber Branch. 0. 2 mile north
of Crystal Falls road, and 4 miles west of Eliasville, Young
County 42
v 7 10 Linderman deposit. West side of Eliasville road, 0.9 mile
south of Graham-Woodson road, 10 miles west of Graham,
Young County.. 3
v 29 - Dixon deposit. One-fourth of a mile north of Brazos River
and 334 miles southeast of Newcastle, Young County .. =
v 30 11 Smith deposit. North side of Graham road, 5 miles cast of
Newcastle, Young Counly.... 35

7

those in Brown and Coleman counties, a
seam of fine light-colored sand or silt-
stone 3 to 8 inches thick occurs near the
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middle of the section. In other areas, as,
for example, around Cisco, the silt is ab-
sent. About 1 mile north of the Stephens-
Eastland County line a sandstone about 10
feet in thickness appears in the Quinn clay
about 3 feet above its base. The sand-
stone -is dark reddish-brown, coarse
grained in places, contains pebbles of
conglomerate, is friable, and weathers to
form broad sandy plains in Stephens
County. In the vicinity of Sandy Creek
the sandstone thickens to 45 feet or more
and almost completely occupies the space
of the Quinn clay in the section. From
Sandy Creek in Stephens County the
sandstone lentil continues northward, to
within 1 mile of the Curry farm deposit
(PL. III, locality 20) where it apparently
disappears from the section. In a few
places. as for example, near the town of
Grosvenor and in the section on Hubbard
Creek south of Crystal Falls, one or more
thin bands of impure siderite or ferrugi-
nous carbonate occur in the séction. The
siderite bands are 1 to 4 inches thick,
break up into small irregular-shaped
fragments, and fall down as nodules of
crumbly detritus partly covering the hard
clay. More details regarding these layers
and lentils of extraneous matter are given
in the description of the individual sec-
tions and localities subsequently discussed.
With the exception of the thin seams of
siderite, no carbonate has been noticed
anywhere in the Quinn clay. The Quinn
clay appears to be essentially an ancient
mud deposit laid down on near land or
lagoonal mud flats along an ancient sea
coast, exposed to weather and completely
leaclied of all its carbonates before deposi-
tion of overlying strata, the only fossils
found in it being a few coal plant leaves
in layers in or near the thin seams of

Stratigraphic sec:ions—The changes in
the character of the Quinn clay are best
shown by the stratigraphic sections (Pls.
VI, VII, and VIII). Plate VI shows the
correlation of the clay in Brown County,
Plate VII shows the stratigraphic section
in Eastland and Stephens counties, and
Plate VIII shows the sections in Young
County. The sections in Brown and Cole-
man counties indicate that the lower

Crystal Falls limestone occurs 15 to 30
feet below the Parks Mountain sandstone
and that Quinn clay is present below the
limestone. Furthermore, a layer of fine
sandstone or a coarse siltstone is present
in various positions in the Quinn clay.
No thin coal layers were found in the
clay in Brown or Coleman counties. The
sections in Eastland County indicate that
the Cisco Lake sandstone (probably the
equivalent of the Parks Mountain sand-
stone) lies directly above the lower Crys-
tal TFalls limestone with no intervening
clay. TFurthermore, no siltstone or sand-
stone was found in the clay south of the
south line of Stephens County. About 1
mile north of the south line of Stephens
County, a sandstone lentil 10 to 45 feet
thick appears in the section cutting out
part and in some places all of the clay
and greatly obscuring the outerop. One
mile south of Breckenridge a 10 to 15-foot
sandstone lentil appears in the lower por-
tion of the Quinn clay. The extent of this
lentil is unknown. The character of this
sandstone is very similar to the former
sandstone and could be a continuation of
it. North of Breckenridge in the vicinity
of Crystal Falls a thin sandstone about
1 foot thick is found in about the middle
of the Quinn clay. but the thick sandstone
lentil has disappeared. The position of
the thin bands of coal and of siderite is
also shown in the sections. In Young
County, north of the Clear Fork of the
Brazos River (Pl. VIII), no coal was
found in the section, and the thin laver
of fine-grained sandstone persisted. The
presence of the thin bands of siderite and
thin bands of fine-grained sandstone in the
section will be detrimental to clay mining
operations where an operator desires to
remove all the clay. However, the clay is
sufficiently thick in most cases to make it
possible to open clay pits either below or
above the sandstone layer. The siderite
bands, on the other hand. do not appear
to be persistent, and in most cases it is
possible to choose sites where little sider-
ite is present.

Noteworthy localities—Of 26 or more
localities examined, the following, because
of their location mnear good roads and
railroads and because of the apparently
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better than average quality of the clay,
are selected as worthy of special descrip-
tion.

These deposits are described briefly
below and illustrated by graphic sections
showing profile of the surface, thickness,
and succession of strata.

Taylor deposit—This deposit is well
exposed along a low escarpment in a
recently excavated water hole on -the
south side of the Brownwood-Coleman
road, 3.3 miles west of Bangs, Brown
County (Pl I, locality 3). The clay may
be examined in the sides of the pit and
along a low east-facing escarpment for a
distance of 200 feet. The profile of the
deposit and section of the clay are shown
graphically in figure 1. The clay consists
of maroon, purple, and greenish-gray clay
which is hard, breaks with a conchoi-
dal fracture, and is comparatively pure

and free of nodules, concretions, or min-
eral veins. In places the surfaces of the
clay are stained red and yellow mainly
from iron oxide. About 144 feet of
clay is exposed, and it appears to be of
fairly uniform and good quality. The
clay outcrops along the face of a valley,
as shown in figure 1, and is overlain along
the escarpment by about 22 feet of medium
to coarse brown sandstone and 5 feet
of conglomerate. Excavation along the
face of the escarpment will be easy, hut
due to the thick overburden of sandstone
the width of the available clay is narrow.
The deposit is favorably located adjacent
to a paved highway and close to the Santa
Fe Railroad.

DeBusk deposit—The DeBusk deposit
is a good exposure of clay along a low
south-facing escarpment north of a small
lake on the east side of the Brownwood-

Noteworthy clay deposits.

Name of
landowner

Map
locality No.

Maximum
exposed

Locality thickness in fect

3 Taylor

9 DeBusk
11 Wilson
12 Quinn
12a Gallagher
13 Fee
15 Wright and Harrell
21a Beal
Veal

27 Linderman

Smith

South side of Brownwood-Cole-
man road, 0.1 mile east of
Coleman County line and 3.3
miles west of Bangs, Brown
County

East side of Brownwood-Cross
Plains road, 16 miles northwest
of Brownwood, Brown County

West side of Cisco-Rising Star
road, 2 miles south of Cisco,
Eastland County....

North side of Cisco-Eastland 'mnd
2 miles east of Cisco, Eastland
County

North side of Cisco-Eastland road
2 miles northeast of Cisco, East-
land County. ...

South side of Cisco- Brcckenndlﬂa
road, 2 miles northeast of Cisco,
Eastland County. 2 9

One-half mile east of Lake Cisco
dam, 500 feet north of fish
hatchery, Eastland County

East side of road, 134 miles due
south of Breckenridge High
School, Stephens County _ . _ 5

West side of Breckenridge-Wood-
son road, 5 miles northwest of
Breckenridge, Stephens County

South side of Graham-Woodson
road, 10 miles west of Graham,
Young County....

North side of Newcastle-Graham
rond, 5 miles east of Newcastle,

Young County____ i 4

144

10

10

24

12
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Fig. 1. Cross section of Quinn clay at tuc tuyler depost on the south side of the Coleman-
Brownwood road, 3.3 miles west of Bangs in Brown County.

Cross Plains road, 16 miles northwest of
Brownwood, Brown County (Pl. I, local-
ity 9). About 10 feet of clay in the lower
half of the section is exposed, as shown
in figure 2. The clay consists of maroon,
red, and greenish-gray hard clay inter-
bedded with a thin light gray siltstone
layer about 3 to 6 inches thick. The clay
appears to be of fair quality and free of
contaminating mineral matter. The clay

0
Light gray-green siltsfone

Sampie
Quinn clay
Letus-caversd tonk

' 0 200 300 400 500 €00 00
Scale in Feet

Fig. 2. Cross section of Quinn clay at the
DeBusk deposit on the cast side of the Cross
Plains road, 16 miles north of Brownwood in
Brown County.

above the siltstone is covered with grass
and talus for the most part but is known
to contain some siderite nodules and ap-
pears to be less desirable than the lower
clay. The lower clay is at least 10 feet
thick and may be 15 to 18 feet, as indi-
cated by the diagram (fig. 2). The best
clay is overlain by the thin siltstone, by
15 feet of poorer clay, and by 1 foot of

limestone. The pit is located adjacent to
a good highway, which is to be paved in
the near future, and 3.2 miles north of
the paved road leading to Brownwood
State Park. It is, however, 16 miles dis-
tant by road from the nearest railroad at
Brownwood.

Wilson deposit—The Wilson deposit
is located in the west side of the Cisco-
Rising Star road, 2 miles south of Cisco,
Eastland County (PI. II, locality 11). The
exposure consists of a large barren area
covering a flat, broad valley between
sandstone-capped ridges, and containing
two small water holes excavated for
obtaining a water supply for cattle. A
cross section through the deposit is shown
in figure 3. About 10 feet of clay is ex-
posed over the valley bottom, and the
clay is overlain on the ridges by a massive
deposit of coarse, cross-bedded sandstone
and conglomerate having a total thickness
of 28 feet. The clay is apparently of
fairly good quality but contains two thin
layers of impure much weathered and
disintegrated coal 1 inch to 2 inches
thick. The upper layer is about 3 feet
from the top of the clay, and the second
layer is about 5 feet below the top. The
clay ahove the lower coal is maroon, red,
and greenish-gray. In places where the

clay is oxidized, it grades into yellow and
brownish-yellow hues. It is hard, fairly
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Fig. 3. Cross section of Quinn clay at the Wilson deposit on the west side of the Rising
Star road, 2 miles south of Cisco in Eastland County.

uniform in quality, and for the most part
free from impurities except iron oxide,
which apparently is the cause of the varie-
gated coloration. The clay below the
lower thin coal layer is somewhat lighter

the slopes of the ridges. In most places
the soil and silt washed down from the
slopes is 3 to 5 feet thick. The deposit
is located on a paved highway only 2
miles from the city limits of Cisco.

in color, somewhat more laminated and
more shaly, and may have somewhat dif-
ferent ceramic qualities. Although only
10 feet of clay is exposed, it is estimated
that there is at least a total of 20 feet
and perhaps 30 feet available for excava-
tion over the valley bottom and along

Quinn deposit—The Quinn deposit is
the site of the original discovery of the
pottery clay near Cisco. It is located on
the north side of the Cisco-Eastland high-
way, 2 .miles east of Cisco, Eastland
County (PL II, locality 12). The pit is
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Fig. 4. Cross section of Quinn clay at the Quinn pit on the north side of the Eastland
highway, 2 miles east of Cisco in Eastland County.
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located on the southeast side of a circular
hill having clay along its slopes and
capped by massive sandstone and con-
glomerate, as shown in the cross section
through the Quinn pit (fig. 4). Twenty-
five feet of clay is exposed on the slopes
of the hill and in the walls of the pit,
and measurements made of the entire out-
crop and of depth of core holes indicate
that the total thickness of the clay is 32
feet. The upper 3 feet of the clay is usu-
ally weathered or of poor quality and the
lower 2 feet, in most cases, contains cal-
cium carbonate and caliche so thin that
there remains about a maximum of 27
feet of good quality clay in the section.
The clay is variegated in color, varying
from maroon and red to grayish-green,
bluish-green, and even purple.! The clay
is remarkably uniform in texture con-
taining few concretions, few ironstones,
and no siderite, but one thin seam of coal
or carbonaceous shale was noted at the
bottom of the pit, and in a few places
coal plants have been found in the shale.
The overlying sandy shale is 4 feet thick,
and the sandstone and conglomerate are
about 10 feet thick. Accordingly, excava-
tions for the clay are best located along
the slopes of the hill below the conglom-
erate and above the upper Breckenridge
limestone, which occurs in the valley
about one-third of a mile northeast of the
ridge. Knowing the slope of the clay
surface, the thickness of the soil, the
thickness of the clay above the limestone,
and the length of the exposure, it is pos.
sible to calculate the amount of avail-
able clay in a rectangular 23.acre plot
situated along the clay slope with its
west edge bordering the sandstone on the
hill top. H. B. Bradley found that along
the slope the average thickness of the
clay below the soil line is 23 feet and
that the reserves of clay in a 23-acre rec-
tangular tract situated as mentioned
above amounts to approximately 800,000
cubic yards.

Gallagher  deposit.— The Gallagher
clay deposit (Pl II, locality 12a) borders
the Quinn deposit on the west and extends

The upper 9 feet of the elay in the Quinn pit is ted-
dish and bluish-gray in color and burns to a light buff,
The lower 11 feet of clay is yellow, durk red, and muroon
wnd buras to a light pastel-ted or piokish-red color,

completely around the sandstone-capped
hill just de::ribed with the exception of
the acreage hcld by Mr. Guy Quinn. The
Gallagher pit is across the fence west of
the Quinn pit, and the deposit is in every
way similar to that on the Quinn land
except that the available reserve of clay
is much larger. For a cross sectional
view of this deposit, see figure 5. Mr.
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Fig. 5. Cross section of Quinn clay at the
Gallagher pit on the north side of the Eastland
highway, 2 miles east of Cisco in Eastland
County.

Gallagher has built a small pottery plant
west of his pit for manufacturing orna-
mental pottery and is preparing to erect a
plant for manufacture of brick and tile on
a tract of land on the north side of the
hill. Thus these excellent clay deposits in
the vicinity of Cisco and FEastland are
beginning to be developed rather exten-
sively,

Fee deposit—The Fee clay deposit is
situated on the south side of the Cisco-
Breckenridge highway, 2 miles northeast
of Cisco and one-half mile east of the
Fee ranch house (PL II, locality 13). The
exposure is along the side of the road
ditch and on the slopes of a rather steep-
sided valley leading south from the
road. This deposit (fig. 6) is apparently
in every way similar to the Quinn and
Gallagher deposits and is located only 1
mile to the north. Below a slumped
limestone block, the thickness of the best
quality of clay at this locality is estimated
to be about 18 feet, while the amount
exposed is only about 4 feet. The thick-
ness of the clay above the slumped block
is about 8 feet, and only the top 5 feet is
exposed. The clay as exposed in the ditch
near the bottom of the section is dark
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_Fig. 6. Cro:ss section of Quinn clay at the Fee deposit on the south side of the Breckenridge
highway, 2 miles northeast of Cisco in Eastland County.

maroon red, stiff, colloidal, free from
silt and marl, but containing some calcium
sulphate in the form of transparent sele-
nite crystals. The clay on the sides of the
valley is overlain by about 28 feet of clay
and sandy clay and covered with sand and
detritus from the sandstone on the top
of the hillside. The upper sandy clay in
turn is capped by 15 to 30 feet of coarse
sandstone and conglomerate; a small ex-
posure of limestone in a bed about 1 foot
thick occurs between the pure stiff clay
and the sandy clay above. The limestone
outcrop is small, badly slumped, and is
not shown on the map; however, it is
thought to represent the southernmost ex-
posure of lower Crystal Falls limestone
in Eastland County. This limestone in
many places marks the top of the best
quality Quinn clay. This Fee ranch
exposure is the nearest Quinn clay outerop
to the city of Eastland and is advantage-
ously located on a good highway.

Wright and Harrell deposit—This de-
posit is located one-half mile east of Lake
Cisco on the north side of Sandy Creek
valley, 3.6 miles north of Cisco, Eastland
County (PL II, locality 15). The clay is
exposed along a steep south-facing escarp-
ment forming the north side of the valley.
Slope wash and gully cutting have re-
moved much of the soil, leaving exposed
one of the most complete sections of

Quinn clay to be found anywhere in East-
land County. Altogether, about 24 feet of
clay out of a total of 34 feet of section is
available for inspection and sampling, as
indicated by figure 7. The clay, like that
described from other exposures, is a dark
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Fig. 7. Cross section of Quinn clay at' the
Wright and Harrell deposit, north of the State
Fish Hatchery and one-half mile east of Lake
Cisco dam in Eastland County.
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maroon clay, oxidized to brown and yellow
colors and mixed with masses of clay
which are bluish-green and bluish-gray.
The clay rests upon the upper Brecken-
ridge limestone and is overlain by a sandy
fossiliferous limestone thought to be the
lower Crystal Falls bed. The clay is quite
uniform in gquality from top to bottom
and for the most part is fairly free of
foreign matter, although it contains a few
iron concretions and a few nodules of
ferruginous material. Above the Crystal
Falls limestone there is 65 feet of sand-
stone and conglomerate which forms a
steep bluff that weathers into large blocks
which fall down the slope, and in many
places completely obscures the clay with
a thick layer of sand and sandstone talus.
The steepness of the scarp and the thick-
ness of the overburden would handicap
commercial development, but the locality
is noteworthy because the gullies along
the scarp have exposed to view the most
complete section of Quinn clay to be seen
anywhere. Doubtless good sites for clay
pits can be opened by removing the sand-
stone overburden with a scraper or bull-
dozer. The exposure is only one-half mile
east of the Cisco-Moran paved highway
and 3.6 miles north of Cisco, so that this
locality is quite accessible.

Beal deposit—This clay deposit is lo-
cated on the east side of the north-south
highway, 114 miles due south of the
Breckenridge High School in Stephens
County (PL III, locality 21a). The ex-
posure is in a ditch along the east side of
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the road and below a low north-facing
escarpment capped by limestone near an
old abandoned oil well. About 5 feet of
rather deeply weathered clay is exposed,
and the total thickness of the deposit is
probably not more than 30 feet, because
al this locality a lentil of sand comes into
the lower part of the section replacing
the upper Breckenridge limestone and ex-
tending up into the Quinn clay, a distance
of 10 to 15 feet.* A measurement made
one-half mile south of the locality indi-
cated 30 feet of clay containing some sand
in its lower portion, as shown in the pro-
file and cross section, figure 8. Because
of the siltstone and sandstone lentil the
general uniformity of the Quinn clay is
modified. It is thinner, more sandy at the
base, and contains impurities not found
generally at other places. In fact the clay
is of such quality that the exposure would
not be included in this list of promising
localities except for the fact that it is the
nearest locality to the city of Brecken-
ridge. It is located where the clay can be
examined and sampled easily. Much of
the clay is bluish-green in color with
reddish-maroon and brownish-red hues.
It is compact, hard, and cut by many
cracks and joint fractures. Many iron
concretions are on the surface, and other
types of nodules of undetermined compo-
sition undoubtedly are present. The pit
which has been excavated to obtain the
sample, however, indicated a fairly good

®ln addition n siltstone layer 18 inches thick oeceurs 17
feet below the lower Ciystal Falls limestone.

Upper Breckenridge
700 800 800 jono  limestone
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Fig. 8. Cross section of Quinn clay at the Beal deposit on the east side of the road, 1%
miles south of the Breckenridge High School in Stephens County.
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clay of about typical appearance, and it is
possible that the nodules noted on the sur-
face may have come down from the lime-
stone horizon above. The clay rests upon
a coarsely grained, cross-bedded sandstone
about 12 feet thick and is overlain hy a
thin much weathered and broken lime-
stone about 1 foot in thickness. The over-
burden of soil and limestone is about 3
to 5 feet and, therefore, the opening of a
pit will not be difficult, if, upon further
testing, the clay proves to be of economic
value.

Veal deposit—The Veal deposit is lo-
cated on the west side of the Breckenridge-
Woodson highway, 5 miles north of Breck-
enridge and 1.6 miles south of the road
fork to Crystal Falls in Stephens County
(P1. 1V, locality 22). About 12 feet of
Quinn clay is exposed in a ditch and
along an east-facing escarpment on the
side of a small hill, capped by limestone
and large boulders of sandstone, immedi-
ately west of the highway. The clay here
is separated into two divisions by a silt-
stone or fine-grained sandstone 6 inches
in thickness. The position of the siltstone
in the section is shown in figure 9. The
lower portion of the clay is about 19 feet
thick and the upper about 10 feet. About
12 feet of the lower clay is exposed. It is
a dark maroon to brick-red, hard, com-
pact, much jointed clay. The lower 8 or
10 feet appears to be free from contamina-
tion and of very good quality. The upper
10 feet is badly weathered. The upper
portion of the clay above the siltstone is
poorly exposed, the surface being covered
with many siderite and other types of iron
nodules, and it is concluded that the lower
clay is superior to the upper portion. A
large area of the lower clay is exposed
along the road side on both sides of the
hill with little overburden except the
usual depth of soil. The exposure, there-
fore, is a most favorable one for opening
a clay pit, located as it is on a paved
highway only 5 miles north of the city
of Breckenridge.

Linderman deposit—The nearest de-
posit of Quinn clay to the city of Graham
in Young County is located on the west
side of the road leading south to Eliasville,
0.9 of a mile south from the Graham-
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Fig. 9. Cross section of Quinn clay at the Veal deposit on the west side of the Woodson highway, 5 miles north of Breckenridge in Stephens County.
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Woodson highway (Pl. V, locality 27).
The clay is exposed along the road ditch
adjacent to a low east-facing escarpment
capped by lower Crystal Falls limestone.
The total thickness of the clay at this
locality is 31 feet. Of this only about 6
feet is exposed. A profile and graphic
section of the clay are shown in figure 10.

30

of some form of iron so that the chunks
which break off along the fracture lines
are coated with a deep red color. When
the coloring matter is scraped off, the rest
of the clay is grayish-green. It is clear
that in this shallow near-surface exposure
the red coloring matter, in most cases
distributed more or less uniformly through
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Fig. 10. Cross section of Quinn clay at the Linderman deposit on the west side of the Elias-
ville road, 0.9 mile south of the intersection with the Graham-Woodson road, 10 miles west of

Graham in Young County.

The clay is maroon, brick-red grading in
spols into grayish and bluish-green colors.
It is hard, breaks with curved fractures, is
highly plastic when wet, and apparently
is fairly free from contaminating materials,
at least none were encountered in the pit
excavated in collecting the sample. There
are, however, a few ironstone concre-
tions and other nodules on the surface of
the outcrop. On the whole, the clay at
this place looks to be of fair quality, but
the distance of the locality from Graham,
10 miles, is an unfavorable factor in de-
velopment.

Smith deposit.—The Smith deposit is
located on the north side of the Graham-
Newecastle highway, 5 miles east of the
road leading to Fort Belknap in the town
of Newcastle, Young County (Pl. V, lo-
cality 30). The clay is exposed in the
road ditch in front of a very low east
facing outcrop of lower Crystal Falls lime-
stone. The total exposure is about 4 feet.
The total thickness of clay at this locality,
calculated by projecting the upper Breck-
enridge limestone westward from ils out-
crop one-half mile to the east, as indicated
by figure 11, is 35 feet—a figure which
is tentative since the exact angle of dip
of the Breckenridge limestone at this place
is unknown. The clay is greenish-gray,
hard, much cracked and fractured so that
it is excavated easily into irregular-shaped
chunks. The cracks and crevices in the
clay are filled with a dark maroon stain

the clay, is concentrated in the cracks and
thin crevices. The clay is reported to be
white burning. There is little overburden
except soil over the clay. A very large
area nearly 2,000 feet along the highway
is exposed, and if upon core drilling or
deeper excavating, the clay proves to be
of good quality, this site will be quite
favorable for a clay pit.

Chemical and mineralogical composi-
tion.—Only limited information on the
chemical and mineralogical composition
of the Quinn clay is included in this sec-
tion of the report. Additional data will
be found in the section in which the
ceramic properties of the clay are dis-
cussed.

Analysis of clay from Quinn pit, 2 miles east
of Cisco.

(Bruce Williams Laboratory, Joplin, Missouri)

Percent by weight

64.32

21.11
2.92
1.73
24
0.03
0.02
0.25
0.03
0.53
1.78
6.96

Si0. .
Al:O,

*Ignition loss

*Mostly combined water, volatile basic oxides, and car.
bonaceous material,
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The composition of a clay is a general
guide to its properties but must be supple-
mented by ceramic tests. The analysis
above indicates the Quinn clay is high in
silica and alumina, has appreciably less
iron and manganese oxide, and smaller

amounts of other constituents except so-
dium oxide and titanium oxide. The low
calcium oxide content is a noteworthy and
desirable property of this clay.

Dr. R. E. Grim of the Illinois State
Geological Survey kindly examined sam-
ples of a number of the clays described
in the report, employing the differential
thermal technique. His results for samples
of Quinn clay are given below.?

Mineral composition of Quinn clay.
Mont-
morillonite

Kaolinite  1llite

Quinn pit
(locality 12) ... % %4 o
Smith deposit

(locality 30) .. 4 i trace

CURRY CLAY

Name.—The Curry clay is named for
the Curry farm located 5 miles south and
21/, miles west of Breckenridge, Stephens
County, where the clay is excellently ex-
posed and where it was first sampled and
tested for making pottery. (See Pl. III,
locality 20.)

Stratigraphic position.—The Curry clay
occurs between the upper and lower Crys-
tal Falls limestone layers, just above the
Quinn clay in the areas where the thick
sandstone deposits of the Parks Mountain
and its probable equivalent, the Cisco
Lake sandstone, do not occur (Pls. VI,
VII, and VIII). Thus the Curry clay
is not found to any extent in Eastland
County but is well developed in Stephens
County from near the south county line
north as far as the city of Breckenridge.
It occurs also in Young County west of
Graham between the Graham-Woodson
road and Newcastle. There is a thin sec-
tion of Curry clay also in Brown County
near Grosvenor,

Description and thickness—The Curry
clay closely resembles the Quinn clay in
general appearance. It is purplish-red
and greenish-red, grading in places into
deep maroon. In the field it is difficult to
distinguish the Curry clay from the Quinn
lithologically, and probably the clay
represents simply a continuation of the
same sedimentary conditions, under which
the Quinn clay was deposited, in those

3Letter 1o John T. Lonsdale, March 1, 1947,
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areas where sand and gravel were not
present. When examined critically some
differences may be noted, and its qualities
for making pottery are said to be some-
what less desirable. The Curry clay con-
tains, in most cases, more ironstone con-
cretions and ferruginous nodules. It does
not contain the fine-grained, light-colored
siltstone found in most cases in the Quinn
clay. It does contain a thin seam of coal
which is quite persistent, and in most
cases the coal overlies a thin seam of
bright yellow copiapite (?) which is quite
conspicuovs. In general, the Curry clay
is less uniform and contains more mineral
impurities in the form of iron compounds
than does the Quinn clay.

The thickness of the Curry clay varies
from a few feet to 32 feet depending upon
the thickness of sand in the section ahove
it. It is thickest in those areas where no
sandstone occurs and is thinnest in the
Cisco area where in places it is entirely
replaced by sandstone. The table below
shows typical measurements of the Curry
clay.

Stratigraphic  sections.—The position
of the Curry clay in the geologic section,
its thickness, and relationship to the
strata above and below are shown in the
columnar sections, Plates VI, VII, and
VIII. It will be seen from these sections

that in most places the Curry clay is thin-
ner, less uniform. and less continuous
than the Quinn clay. Nevertheless, it is
sufliciently developed to be of some com-
mercial importance in western Brown,
southern Stephens, and central Young
counties, provided its ceramic qualities
are acceptable.

Description of noteworthy localities.—
The following localities for the Curry clay
have been selected for description hecause
of proximity to towns, transportation
lines, or apparent good qualities.

Gaines deposit.—An exposure of the
Curry clay overlying Quinn clay may be
seen along the north side of a haystack-
shaped hill, 0.5 mile west and 0.5 mile
south of Grosvenor (Pl T, locality 7). The
Quinn clay is well exposed at the base
of the hill on the east side of the highway,
and the Curry clay is poorly exposed on
the north side of the slope above the
lower Crystal Falls limestone and below
15 feet of the sandstone which caps the
hill. The thickness of the clay here is 32
feet with only about 5 feet exposed.

Byrd deposit—The Curry clay occurs
above the lower Crystal Falls limestone
and below the Cisco Lake sandstone
along the west side of the country road
leading north from the hamlet of Gros-

Measured sections of Curry clay.

Plate Locality Figure Name of Thickness,
No. No. No. landowner Lacality feet
I 4 — E. I'. George 1.3 miles east of Buffalo, 2 miles

west and 4.5 miles north of Bangs,
Brown County.. ... .. 16
I 7 — I. B. Gaines 0.5 mile west and 0.5 rmle south of
Grosvenor, Brown County ... 32
I 8a 12 J. H. Byrd 0.1 mile north and 0.1 mile east of
Grosvenor, Brown County ... 13
I 9a — West of DeBusk ranch 1.6 miles east and 2 miles north of
Grosvenor on west side of Brown-
wood-Cross Plains highway, Brown
County . 13
111 19 13 Troy Loudder T miles south and 21/; Toiles weat of
Breckenridge in northeast corner
of section 2263, Stephens County 244
il 20 14 Curry 2Y, miles west and 5 miles south of
Breckenridge, south of Curry ranch
house, Stephenf-; County ___... 274+
Vv 28 15 Allar Company 2.4 miles west of McCan Bndge on

south side of Graham-Woodson
highway, 0.4 mile west of the
Eliasville road fork, Young County 28
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venor, 0.15 mile northeast of town (Pl I,
locality 8a). The clay is dark red, com-
pact, and hard. When excavated it breaks
off into irregular-shaped blocks with
conchoidal faces. It is everywhere non-
calcareous except in the lower 1 foot of
the section where the clay is in contact
with the lower Crystal Falls limestone. It
grades upward into sandy clay which in
turn is overlain by a coarse-grained, fri-
able, yellowish and pinkish-gray sandstone,
A graphic section of the Cumrry clay at the
Byrd deposit is shown in figure 12. The

501

- *e N Fristle, coarse, yellowish ¢ pinkish-gray sandstene
Light gray, very thinly laminated, sandy shale
30

2 Lower Crystal Falls limestone

104 Concealed Quina clay
Road
iatersection
T T — S "
0 L] 200 300 400 500 500 e
Scale in Feet

Fig. 12. Cross section of Curry clay at the
Byrd deposit on the west side of the road, 0.15
mile northeast of Grosvenor in Brown County.

total thickness of the clay is 13 feet, of
which the lower 5 feet is exposed. It is
capped by 15 feet of sandy shale, sand-
stone, and talus. In appearance this Curry
clay closely resembles the Quinn clay. It
is, however, thinner and appears somewhat
less plastic.

Loudder ranch deposit—This deposit is
located just north of the Loudder ranch
house on the west side of the road, 7Y
miles south and 21/ miles west of Breck-
enridge along a north-facing escarpment
capped by the upper Crystal Falls lime-
stone (Pl. III, locality 19). The clay is
well exposed along gullies cutting back
into the escarpment and in a water hole
dug for a water supply for cattle near
the base of the escarpment. The clay is
reddish and greenish-gray and in places
is motiled with red and yellow. It is
somewhat more shaly and contains more
ferruginous concretions than does the
Quinn clay but otherwise resembles it
closely. The thickness of the Curry clay

exposed at this locality is about 24 feet;
however, the top 10 feet is more shaly
than the lower 14 feet. The total thickness
is not known because the lower Crystal
Falls limestone below is covered by soil
and slope wash, as shown in figure 13.
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Fig. 13, Cross section of Curry cley at Loudder
deposit just north of the ranch house, 7% miles
south and 2% miles west of Breckenridge in
Stephens County.

Curry deposit—This deposit is located
on the Curry ranch immediately south of
the Curry ranch house, 214 miles west and
5 miles south of Breckenridge in Stephens
County (PL III, locality 20.) In some
ways it is the most remarkable of the
clay locality exposures because the clay
is exposed over an area of approximately
20 acres with no overburden above it.
No grass or brush of any significance
grows on the outcrop, and it resembles
badland areas of South Dakota and Kan-
sas. One can walk over the outcrop and
see all its variations of color and texture,
Very large tonnages of clay are available
simply by scraping off the weathered por-
tion. The clay is quite similar to the other
deposits of the Quinn member.

It is maroon, reddish-purple, gray, or
green, depending upon the state of oxidiza-
tion, leaching, or re-precipitation of the
iron compounds associated with the clay.
The iron compounds apparently are pres-
ent in small quantity, but only a very
minute amount of iron is necessary to give
the colloidal clay a very distinct color.
Much of the coloring matter is deposited
in very thin films on the joints and tiny
cracks that form in the clay as it dries out
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and shrinks. Most of the minute cracks
are located near the surface so that the
bright variegated colors are less and less
apparent with depth. The dull red color,
however, persists and is quite noticeable
in cores from oil wells, even at several
hundred feet beneath the surface. The
section of Curry clay south of the Curry
house shows about 27 feet of clay, the top
4 feet being quite shaly, and it is esti-
mated that there is at least 10 feet more of
clay beneath the surface. A pit 4 feet
deep has been dug in the middle of the
exposure without indicating any change
in appearance or composition of the clay.
About 17 feet below the top of the clay
there is a thin seam of coal about 2 inches
thick, as shown by figure 14. Just below
the coal a bright yellow seam of copiapite
(7) about one-half inch thick is quite con-
spicuous. The clay also contains a few
small black ferruginous nodules. On the
whole, however, the clay is fairly pure
and apparently of good quality. The loca-
tion of this deposit, 2% miles from a
paved highway, mitigates against com-
mercial development.

Allar Company deposit—Another ex-
posure of the Curry clay occurs along
the south side of the Graham-Woodson
road, 0.4 mile west of the Eliasville
road fork and 2.4 miles west of the
McCan Bridge in Young County (Pl. V,
locality 28). The thickness of the clay at
this locality is 28 feet, and the amount
of vertical exposure is about 12 feet.
The base of the clay rests upon lower
Crystal Falls limestone, and the top of
the section is capped with loose slabs of
upper Crystal Falls limestone, as indi-
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Fig. 15. Cross section of Curry clay at the
Allar Company deposit, on the south side of the
Graham-Woodson roud’, 0.4 mile west of the
Eliasville road fork in Young County.

cated in figure 15. The clay is similar in
color, texture, and general appearance to
the Curry deposit described above, but
the section contains more concretions,
nodules, and other contaminating mate-
rial, and it is thought that the clay at this
locality may prove to be of poorer quality.

Chemical and mineral composition of
the Curry clay—One analysis of the
Curry clay is given below.

Analysis al,f_r:!a):r from Curry pit, 2% miles west
and 5 miles south of Breckenridge,
Stephens County.

(R. M. Wheeler, analyst)

Percent

by weight
S5i0p i 57.35
A0 26,90
Fes04 0.92
TiOy4 Zr0, 1.86
(241 0 | S - 142
MRl o NP ;'
Nad 8 e 0.88
Ignition loss oo 904

Falls limestone

0 100 200 300 400

500 600 700

_ _ Scale in Feet
Fig. 14. Cross section of Curry clay at the Curry pit on the south side of the ranch house.
234 miles west and 5 miles south of Breckenridge in Stephens County.




Clay Deposits of Cisco Group, North-Central Texas 21

It will be noted that the clay differs
somewhat chemically from the Quinn
clay. Silica and iron oxide are lower and
alumina is distinctly higher.

Dr. R. E. Grim examined one sample of
the clay from the Curry pit. He reported
that the clay mineral fraction is com-
posed of a little more than one-fourth
kaolinite and that the remainder is illite.
A trace of montmorillonite was sug-
gested,*

CRADDOCK CLAY

Name.—The Craddock clay is named
from the Craddock farm and Craddock
Lake located 1 mile northwest of the town
of Cisco, Eastland County. The clay is
excellently exposed in a deep gully at the
spillway of Craddock Lake (formerly
called Twin Lake).

Stratigraphic position.—The Craddock
clay occurs as an under clay just below
the Newcastle coal bed, an upper coal
bed in the Cisco group which is found
just below the Belknap limestone, as
shown in sections, figures 16-18. The
coal and clay outcrop along the side of
the escarpment capped by the Saddle
Creek limestone or a massive sandstone.
In many places the clay is obscured by
talus and soil covering the slopes of the
Saddle Creek ridge. In a few favorable
places, however, the coal and under clay
are well exposed.

Description and thickness—The Crad-
dock clay is a black or very dark gray,
hard, compact joint clay weathering gray,
and in most places oxidizing upon expo-
sure to pink, red, and even maroon colors,

‘Letter to John T. Lonsdele, March 1, 1947,

At the type locality the Craddock clay is
weathered and has a light bluish-gray
color mottled with pink, red, and rusty
yellow stains. Here the clay is quite free
of concretions or contaminating minerals,
but in other places, as along a small
stream on the Cohn ranch, 2 miles north-
west of Cisco and along a road cut west
of Crystal Falls, the clay contains large
rounded hematite concretions, 3 to 6
inches in diameter, and numerous large
selenite crystals. Accordingly, in places,
at least, it is much less pure than the
Quinn clay. However, in the exposures
near Craddock Lake and at a locality 1.8
miles west of Breckenridge, the clay is
quite uniformly free from contaminating
nodules and apparently of good quality.

The thickness of the Craddock clay aver-
ages about 8 feet. Measurements are
shown in the table below.

Description of noteworthy localities—
Descriptions of the most noteworthy locali-
ties where the Craddock clay has been
studied and sampled follow.

Craddock Lake deposit—The Craddock
Lake deposit is located on the east side of
Craddock Lake along the sides of the
spillway of the lake on land belonging to
the city of Cisco and located one-fourth
mile west of and a little north of Cisco
Junior College (PI. II, locality 31). The
clay underlies a 26-inch seam of coal and
is underlain by shale, as shown in the
section, figure 16. The clay is a compact,
hard joint clay which when freshly
exposed breaks along conchoidal fractures
to form large irregular-shaped blocks
which have a dark grayish-blue color
mottled with pink blotches. In places the
blotches are so numerous that the clay
takes on a pinkish or reddish appearance.

Measured sections of Craddock clay.

Plate Locali Figure ame i
Nt:. N;.W iuI\‘Iln. I:dnn::r Locality Thl?::tc“.
11 31 16  City of Cisco 1,500 feet west of Cisco Junior

College and 150 feet east of Crad-

dock Lake, Eastland County. ... 8
== 32 17  Ashburn North side of U.S. highway No. 80,

}iB :I':lilesdwestsof courthouse in

reckenridge, Stephens County.__. 6%

v 24 18 Crystal Falls deposit 0.1 mile west of Crystal Fa]lstyon

south side

Gounty - — . 54
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In other places there are rusty yellow
stains on the surface of the clay and along
fracture lines in the clay. No concretions,
iron nodules, or gypsum crystals were
seen in the clay at Craddock Lake,
although these impurities are rather com-
mon in the clay at other localities. The
thickness of the clay is about 8 feet. The
clay and coal are well exposed along the
deep gully east of the spillway for a dis-
tance of several hundred feet.

Ashburn deposit—This deposit is lo-
cated along the Breckenridge-Abilene
highway in a road cut 1.8 miles west of
the Stephens County courthouse in Breck-
enridge. The clay occurs just helow the
Newcastle coal seam and is underlain by
siltstone and shale. Where measured, the
clay was exactly 6.5 feet thick, as shown
in the section, figure 17, The clay is dark
gray, weathering light gray, and is stained
and intermixed with red and buff-colored
ferruginous material. [t also contains a
few crystals of gypsum and concretions
of limonite and other impurities. The
clay in this locality appears to be of
lower grade than that at Craddock Lake.

Crystal Falls deposit—The Crystal
Falls deposit is located 0.2 mile west of
the general store at Crystal Falls along
a cut on the south side of the road (Pl
IV, locality 24). The clay is overlain by

700 800 00 1000 ne 1200
Scale in Feet
Fig. 16. Cross section of Craddock clay at the type locality, the spillway of Craddock Lake
on land belonging to the city of Cisco in Eastland County.

the Newecastle coal bed, and its base is
obscured by detritus in the bottom of the
ditch, as shown in the section, figure 18.
The clay is gray in color, weathering
reddish and pinkish-gray with rusty yellow

80
: Pinkish-brawn, fine-grained sandstone

0 Soil covered with talus and grass

Hard, medium —grained sandstone
50

40

jGreenish-brown siltstone

Greenish, non-crystalline limestene

Foss?liftrous shale
= i < and yellow nodules
H e \Larowniﬁh-huff shale
20=== Newcastle coal
Craddock cla

S -Road bed
Siltstone

30

= P T
0 0 200 300 4% 500
Scale in Feet

Fig. 17. Cross section of Craddock clay at
the Ashburn deposit on the north side of U, S,
highway No. 80, 1.8 miles west of Breckenridge
in Stephens County,
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Fig. 18. Cross section of Craddock clay at the Crystal Falls deposit on the south side of
the road, 0.2 mile west of Crystal Falls in Stephens County.

streaks. In places it contains numerous
gypsum crystals and does not appear to be
of as good quality as at the type locality
near Cisco. The total thickness exposed
is about 5 feet, capped by about 25 feet
of sandy shale and sandstone.

Mineral composition—A sample of
the Craddock clay from the spillway of
Craddock Lake was examined by Dr. R. E.
Grimm. He reported® that the clay mineral
component of this sample is a mixture of
illite and kaolinite. About one-fourth of
the clay mineral fraction as determined
from the differential curve is kaolinite,

FINIS SHALE

Name and stratigraphic position.—The
name Finis was given by Plummer and
Moore (1922) to the lowest shale in the
Cisco division. The type locality is at
Finis in Jack County. In the Eastland
region the Finis shale rests upon the
Home Creek limestone below and is
overlain by the Eastland sandstone, a
name given by Plummer and Horn-
berger (1935) to the sandstone west and
north of the city of Eastland.

Description and thickness—The Finis
shale in the Eastland region is a dark

SLetter to John T. Lonsdale, March 1, 1947,

gray-blue, hard compact, well-laminated
shale which breaks off into thin plates
and shaly [ragments and weathers to a
light yellowish-gray color. The lower
portion of the shale is fairly pure and
contains in most places only a few soft
small concretions of limonite and still
fewer small calcareous nodules. The
upper portion is similar but more sandy
and is interbedded with thin bands of fine-
grained sand or siltstone a fraction of an
inch to 1 inch thick. Proceeding upward
in the section, the bands of fine-grained
sandstone become thicker and closer
together, until at the top the shale is
replaced by a thick bed of medium to
coarse sandstone, 3 to 15 feet thick. The
thin bands of silt and sandstone are cov-
ered with markings of plants and trails of
animals and indicate a shallow near-shore
type of deposition. The sandstone varies
in thickness and shows everywhere quite
strong cross-bedding of the beach and shal-
low-water type. The upper sandy beds
ccnstitute quite a serious overburden in
excavaling the good shale below. Sites
for pits where the overburden is only
soil and slope wash from the friable
sandstone above can be selected, however,
by proceeding a few hundred feet away
from the escarpment.




24

Noteworthy localities—The Finis shale
has not been mapped in detail. The only
localities studied and sampled are as fol-
lows: Weaver exposure, City of Eastiand
shale pit, and spillway at Lake Eastland.

Weaver exposure.—This exposure is
located along an east and south-facing
escarpment 1.3 miles east of the city of
Eastland and one-fourth mile north of the
Texas and Pacific Railroad. Profile and
cross section of the outcrop are shown in
figure 19. The Finis shale consists of two
divisions: (1) a lower fairly pure sili-
ceous shale occupying the broad gentle
slope north of the railroad track and east
of the escarpment; and (2) an upper sandy
shale and shale interbedded with thin
bands of sandstone which occupies the
upper portion of the escarpment capped
by the Eastland sandstone, as shown in
the section, fizure 19. The thickness of
the lower economically important shale
is 45 feet. The thickness of the upper
sandy shale and overlying sandstone is 28
feet. A good site for a shale pit is north
of the railroad track just east of the

Gonzales limestone
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escarpment, where the shale is 10 to 30
feet thick.

City of Eastland shale pit—This pit is
located on land belonging to the City of
Eastland, one-half mile west of the city
and one-fourth mile north of the Texas
and Pacific Railroad, near the top of a
low east-facing sandstone-capped escarp-
ment. The locality was an experimental
pit opened by the Chamber of Commerce
of Lastland and by Mr. Guy Quinn. The
shale was tested by Mr. Quinn for manu-
facture of pottery but was found to he
better adapted for brick and tile than
for pottery. Recently the site has heen
taken over by the Texas Aggregate Com-
pany which is erecting a plant near by
for manufacture of light weight aggregate
for concrete. The material in the pit is
similar to the lower shale in the Weaver
exposure but is somewhat more compact
and does not contain the bands of silistone
which overlie the lower shale on the
Weaver tract. The long gentle slope
north of the railroad track and immedi-
ately east of the sandstone-capped escarp-

907 Calcareous shale
80 Light gray sandstane weathering reddish and dark gray
70 £
Sandy shale with thin layers of fine sandstone and siltstone
60
a.
40
30
NE=——=— — = = = —
F— —— = — = == = — A=
e = e e e e e — ]
= == === == = =
e e e
= =
f——— — " o .
= = —— Z-Reddish-brown, fessiliferous, sandy limestone
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Fig. 19. Cross section of Finis shale at the Weaver exposure on the north side of the T.
& P. Railroad track, 1.3 miles east of Eastland in Eastland County.




Clay Deposits of Cisco Group, North-Central Texas 25

ment is an excellent locality for opening
a shale pit. Since the experimental pit is
only a few feet deep, and no sampling or
testing of the lower portion of the shale
has been attempted, core drilling is neces-
sary to ascertain the thickness and quality
of the shale.

Lake Eastland spillway exposure.—
Shale is exposed on both the north and
south sides of the spillway of Lake East-
land located one-half mile west and one-
half mile north of Eastland. The shale is
similar to the shale deseribed at the
Weaver exposure. The top of the slope
is capped by the massive cross-bedded
Fastland sandstone, and below the sand-
slone is exposed about 10 feet of sandy
shale containing thin layers of sandstone.
Below the sandy shale 15 feet of fairly
uniformly pure shale of apparently good
quality is exposed. Records of core
drilling at the dam site are not available,
and the thickness of this shale at this site
is unknown. Presumably the total thick-
ness is about the same as on the Weaver
Lract.

Chemical analysis—Chemical analyses
of samples of this shale collected from
the city of Eastland pit and from the
exposure on the Weaver tract have been
supplied by Mr. Guy Quinn of Eastland.

City of Weaver

Eastland pit exposure

Percent by weight
Loss on ignition 11.47 7.11
Silfear coiiooomy - 62.69 62,14
Iron oxide (Fe.O4) . . 4.39 4.85
Aluminum oxide (ALO.) 16.51 15.93
Caleium oxide (CaO)___ 144 2,77
Magnesinm oxide (Mg0O) A48 .89

It will be seen from these analyses that
the Finis shale is high in silica and iron
oxide and fairly low in alumina and lime.
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CERAMIC TECHNOLOGY OF THE CLAYS
F. K. Pence

INTRODUCTION

Preliminary tests on samples of these
north-central Texas clays made in the
Research Laboratory in Ceramics of The
University of Texas as early as November
of 1910 displayed ceramic properties
which justified the recommendation of
their use in the manufacture of art pot-
tery and related products. The outstand-
ing qualities revealed were freedom from
harmful impurities, good plasticity when
mixed with water, normal drying shrink-
age, exceptional strength in the dry state,
and the development of a light cream or
buff color on firing at the low maturing
temperature of Cone 04 to Cone 02,
approximately 1920° to 2000° F. The
first samples were submitted by H. J.
Tanner, Manager of the Eastland Chamber
of Commerce, and were taken near the
highway between Eastland and Cisco
where a pit was later opened (this cor-
responds to locality 12 of this report).
Upon more extensive sampling, the
samples at a depth exceeding 4 to 6 feet

fired to a pink or light red color. Other-
wise the ceramic properties remained the
same.

Data covering the wide range of samples
treated in this report conform in general
to the original findings. Tirings were
made over a range of pyrometric Cone 06
to pyrometric Cone 1 in order to deter-
mine the rate at which a given sample
would approach vitrification. It is also
quite desirable that after the desired den-
sity has been reached, a considerable fur-
ther increase in temperature can be applied
to the clay without over-fire, When this ean
be done, the elay is said to have a satis-
factory firing range.

In order to facilitate interpretation of
the data as applied to the fired test pieces,
data on total shrinkage and absorption
after boiling in water three hours

Wet wt.—Dry wt.
(Absorption = ——— )
Dry wt,

are plotted in curve form and accompany
tabulations of tests.
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CERAMIC TESTS

Quiny Cray, Locarrry 1
PL I

Colorado River bridge deposit.—East
side of Santa Anna-Brady highway, 0.7
mile south of Colorado River bridge, Me-
Culloch County.

Raw color: purple

Lime content: none

Average drying shrinkage: 7.0%

Water of plasticity: dry basis, 29.19%; wet
basis, 22.5%

Average dry modulus of rupture: 607 lbs./sq. in.

Average fired shrinkage at cone 02: 8.7%

Average fired modulus of rupture at cone 02:
4700 1bs./sq. in.

Remarks: Bars made with de-airing extruding
machine. Clay worked satisfactorily. Oxida-
tion complete on fired bars.

FIRING TEST (fig. 20)

Cone Percent tatal Percent
Number Color shrinkage absorption
06 pink 10.5 12.3
04 pink 11.0 11.0
02 dark pink 135 6.2
1 dark pink 15.5 4.5

2001
Plate I, Locality [
le.0

Percent

0.0 L

06 04 02 I
Cone  Number

Quixy Cray, Locanrty 3
PL I

Taylor deposit.—South side of Brown-
wood—Coleman highway, 3.3 miles west
of Bangs, Brown County (fig. 1).

Raw color: purple

Lime content: none

Plasticity: good

Drying shrinkage: 7.4%

FIRING TEST (fig, 20)

Cone Percent total Percent
Number Color shrinkage nbsorption
06 pinkish-huff 8.0 12.9
04 pink 8.5 9.97
02 reddish-brown 13.0 3.86
1 brown 135 0.00
20,0
Plate I, Locality 3
16.0

Percent

\
\
\
40+ \
b
~N
N,

\\

o‘oos 04 02 1

Cone MNumber

Fig. 20. Absorption and total shrinkage curves of Quinn clay from Colorado
River bridge deposit, McCulloch County, and Taylor deposit, Brown County.
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Quiny Cray, Locanity 4 Quiny Cray, Locavry 5

PL I PL I
George deposit.—East side of road and

west end of outlier, 5.5 miles northwest of
Bangs, Brown County.

Shore deposit—Southeast side of out-
lier, 1.3 miles east of Eureka Baptist
Church and 2.1 miles north-northeast of
Buffalo, Brown County.

Raw color: grayish-purple

Lime content: low

Average drying shrinkage: 7.5%

Water of plasticity: dry basis,
basis, 23.4 %

Average dry modulus of rupture: 804 Ibs./sq. in.

Average fired shrinkage at cone 02: 7.3%

Average fired modulus of rupture at cone 02:
4710 lhs./sq. in.

Remarks: Bars made with de-airing extruding
machine. Clay worked satisfactorily. Oxida-
tion complete on fired bars.

3049%; wet

FIRING TEST (fig.21)

Cone Percent total Percent
Number Calor shrinkage absorption
06 pink 12.0 11.95
04 pink 14.5 8.70
02 dark pink 19.0 0.27
1 dark pink 18.0 0.27

20.0’-

e Total sh rinkage

12.0 N Fiate I, Llocality 4
i ~
H N
b N
L2
o
8.0 \\
\"'LAmrpﬁon
\
\
a0t \
\
\
\
0.0 ' dye
08 04 Q2 1

Cone MNumber

Raw color: purple

Lime content: none

Average drying shrinkage: 6.5%

Water of plasticity: dry basis, 23.3%; wet
basis, 19.0%

Average dry modulus of rupture: 644 lbs./sq, in.

Average fired shrinkage at cone 02: 5.8%

Average fired modulus of rupture at cone 02:
4910 1bs./sq. in. '

Remarks: Bars made with de-airing extruding
machine. Clay worked satisfactorily, Oxida-
tion not complete on fired hars,

FIRING TEST (fig. 21)

Cone Percent total Paorcent
Number Color shrinkage absorption
06 pink 7.5 13.00
04 pink 9.0 10,95
02 red 13.0 6.38
1 red 15.0 3.58

20.0r

Plate I, Localify 5

Percent

0.0

06 04 02 I
Cone Number

Fig. 21. Absorption and total shrinkage curves of Quinn clay from George and

Shore deposits, Brown County.
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Quiny Cray, Locauiry 6 Quiny Cray. Locavity 7

PL I PL 1

Cutbirth deposit—0.4 mile west of road, Gaines deposit—ZEast side of road, 0.5
3 miles south and 1 mile west of Gros- mile west and 0.5 mile south of Gros-

venor, Brown County. venor, Brown County.
Raw color: grayish-pink
Lime content: none Fﬁ: ‘30101;: fﬂly
Plasticity: good Lime content: none
: $ s Average drying shrinkage: 8.6
Dryine shedikage: 8975 Wnterg of ?:lasgticity: dr%f hasis?é29.0%; wet
FIRING TEST (fig. 22) ]'-lﬂSiS. 22'6%
Phis . Borceniiclil.  Fesooni Average dry modulus of rupture: 1123
Number Color shrinkage absorption 1]]5./5(1. in,

Average fired shrinkage at cone 02: 5.1%

06 orange 10.0 12.30 Average fired modulus of rupture at cone 02:
04 orange 125 9.45 3140 Ths./sq. in.
02 brown 15.5 107 Remarks: Bars made with de-airing extruding
1 brown 18.0 0.00 machine. Clay worked satisfactorily. Oxida-
tion complete on fired bars.
FIRING TEST (fig. 22)
Cone Porcent total Percent
Numboer ) Color shrinkage absorptien
06 pinkish-purple  13.5 11.80
04 pinkish-purple  13.5 11.60
02 pinkish-purple  16.0 6.93
1 pinkish-purple  16.0 3.48
200r 200r
Plste I, Locality &
Plate I, Localify 7
160F 15.0'4/—‘
I Total shrinkage
12or Total shrinhage 120§ o e
. N £ -\"\"-_&nbsnmim
: N : N
a o N\
sof X aof \
hAbmrpﬂon \
\ ! N
\ AN
40t \ 40t \\
\
\
k“““‘"“_ —1
0%¢ o ) | 0% 04 0 i
Cone MNumber ' Cone MNumber

Fig. 22. Absorption and total shrinkage curves of Quinn clay from Cutbirth ané
Gaines deposits, Brown County.
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Quiny Cray, Locavurry 9
PL I

DeBusk deposit.—FEast side of Cross
Plains road, 16 miles north of Brown-
wood and 0.5 mile northeast of Panther
Creek School, Brown County (fig. 2).

Raw colar: reddish-brown

Lime content: none

Plasticity: good
Drying shrinkage: 6.5%

FIRING TEST (fig. 23)

Cone Percent total Percent
Number Color shrinkage ahsarption
06 light red 8.0 13.9
04 light red 11.5 9.5
02 reddish-brown 14.5 2.5
1 reddish-brown 15.5 3.7

2001

Piate I, Localify 9

\
Wnbsorpﬁon
\\
40F
b W
o
T 02 )

Cone MNumber

Quiny Cray., Locarrry 10
Pl II

Rising Star highway deposit.—One-
tenth mile west of Rising Star highway,
3 miles south of Cisco, Eastland County.

Raw color: purple

Lime content: none

Plasticity: good

Drying shrinkage: 8.0%

FIRING TEST (fig. 23)

Cone

Percent total Percent
Number Color shrinknge absorption
06 light reddish-buff 9.5 121
04 reddish-buff 125 74
02 reddish-tan 14.0 2.1
1 reddish-tan 16.0 1.4
2001

Plate I, Localify 10

1601
12.0 Tatal shrinkage
s
c
3
8 LY
BOf \ Absorption
N\
N\
N\
a0k N
X
e
——
U'OUE o4 o2

Cone Number

Fig. 23. Absorption and total shrinkage curves of Quinn clay from DeBusk
deposit, Brown County, and Rising Star deposit, Eastland County.



Wilson deposit.—Lower 8 {eet of clay,
west side of Rising Star highway, 2 miles
south of Cisco, Eastland County (fig. 3).

Clay Deposits of Cisco Group, North-Central Texas

Quiny Cray, Locarrry 11

PL II

Raw color: gray

Lime content: none
Plasticity: good
Drying shrinkage: 6.5%

Cone

FIRING TEST (fig. 24)

Qumvn Cray, Locavrry 12

PL II

31

Quinn pit—North side of Cisco-East-
land road, 2 miles east of Cisco, Eastland
County (fig. 4).

Raw color: red, brown, green, and gray
Lime content: none
Plasticity: good

Drying shrinkage: ?

FIRING TEST (fig. 24)

Percent total Percent Cone Percent total Perevnt
Number Celer shrinkage absorption Number Color shrinkage absorption
06 light red 6.5 12.9 06 pink 8.0 13.4
04 light red 9.0 9.4 04 tan 10,0 1.9
02 light reddish-hrown 12.0 4.6 02 light brown 13.5 0.2
1 reddish-brown 13.0 1.9 | brown 135 0.3
200r 200~
Plate I, Locality If Plate I, Locality 12
(Lawer &f% of clay)
160 160k
N
N
120 2t \
\ ,
€ s Total shrinkage
g g
a &
B0 8.0 \
X
\f\‘LAbsarpﬂan
4.0 40r
\
\
\
i o0 . \‘ S
M% 04 02 | 3 04 a2 1

Cone MNumber

Fig. 24. Absorption and tota! shrinkage
deposit and from Quinn pit, Eastland County.

CUrves

Cone Number

Quinn clay from Wilson
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Quiny Cray, Locaurry 13
PL II
Fee deposit.—South side of Brecken-

ridge highway, 2 miles northeast of Cisco,
Eastland County (fig. 6).

Raw color: gray and red
Lime content: low

Quiny Cray, Locaurty 15
PlL II

Wright and Harrell deposit—Upper 8
feet of clay, one-half mile east of Lake
Cisco dam, 0.1 mile north of fish hatch-
ery, Eastland County (fig. 7).

Raw color: gray
Lime content: small amount

Plasticity: good Plasticity:
Dry shrinkage: ? Drying shrinkage: 7.0%
FIRING TEST (fig. 25) FIRING TEST (fig. 25)
Cono Percent total Parcunt Cone ) Percent total Percent
Numbor Colar whrinkage absorption Number Color shrinkage nhsorjtion
06 light buff 7.5 12.3 06 reddish-buff 8.0 13.5
04 light buff 9.0 10.1 04  reddish-buff 11.0 79
02 light tan 10.0 4.9 02 reddish-tan 13.0 32
1 tan 125 24 1 light reddish-brown 13.5 04
200p 2007
Plate I, Locality /3 Plate I, Locality IS
(Upper 81 of chsy)
160} 1601
2op ~ Total shrinkage

Percent

a0

\ Absarption
AY
\\
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4 ‘\\\
~
uo i il i J
08 04 02 1

Cene Number

Percent

= . o
0.%5 04 02 I
Cone Number

Fig. 25. Absorption and total shrinknge curves of Quinn clay from Fee deposit

and Wright and

arrell deposit, Eastland County.
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Quiny Cray, Locavrry 15
PL II

Wright and Harrell deposit—Middle 2
feet of section, one-half mile east of Lake

Cisco dam, 0.1 mile north of fish hatchery,
Eastland County (fig. 7).

Raw color: almost black (carbonaceous)
Lime content: none

Plasticity: good

Drying shrinkage: 5.5%

FIRINs TEST (fig. 26)

Quiny Cray, Locaury 15
PL II

Wright and Harrell deposit.—Lower 4
feet of clay, one-half mile east of Lake
Cisco dam, 0.1 mile north of fish hatch-
ery, Eastland County (fig. 7).

Raw color: purple
Lime content: low
Plasticity: good
Drying shrinkage: 6.5%

FIRING TEST (fig. 26)

Cone Percent total Percent Cone Percent total Percent
MNumber Color shrinkage absorption Number Colar shrinkage absorption
06  light reddish-pink 7.5 19.7 06 light reddish-pink 8.0 14.0
04  light reddish-brown 11.5 13.5 04 light reddish-pink  10.5 8.1
02 reddish-brown 13.5 7.4 02 light reddish-brown 11.5 4.4
1 reddish-brown 13.5 5.6 1 brown 13.0 29

EC,DK zetr
\ Plate IT, Localify /5 Plate IT , Localify /5
(Middle 2FF of section) (Lower 41t of clay)
18.0F \\ 180

N\ Zabsarption
\

Percent

G.O T L L
05 04 02
Cenz Number

Fig. 26. Absorption and total chrinkage curves of Quinn

Harrell deposit, Eastland County.

120

Percent

a0

4.0

0'?}6 2] oz I
Cone [MNumber

clay from Wright and
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Quisy Cray, Locaury 16
PL IO

Cisco Country Club deposit—East
side of old Breckenridge-Cisco road, 1.6

Quinn Cray, Locavrry 17
PL II

Old Breckenridge—Cisco road deposit.—
East side of road, 1 mile south of East-

miles north-northeast of Lake Cisco dam, land-Stephens County line, Eastland
Eastland County. County.
Raw color: grayish-green Raw color: red
Lime content: high Lime content: none
Plasticity: good Plasticity: good
Drying shrinkage: 7.5% Drying shrinkage: 7.5%
FIRING TEST (fig. 27) FIRING TEST (fig. 27)

Cone Pereent total Percent Cone Percent toral Pereent
Number Color siirinkage ubsorption Number Color shrinkage absorpting
06 light reddish-pink 11.0 8.8 06 light red 9.5 12.00
04 light reddish-brown 13.5 0.9 04 light red 13.0 6.02
02 reddish-brown 13.5 1.6 02 deep brown 16.0 0.26
1 reddish-hrown bloated 4.4 1 deep brown 16.0 0.13

200r 200
FBlate IT, Locality 16 Plate IT, Locality I7
180} 160}
Bloated
/_ Total shrinkage
izot 120
Tetal shrinkage
PN
< aof s \
\\ IR \(_"—Absarphm
\ Y
W»’\bs:;rpﬁon N\
40 \\ e 40f N
Z \,
\\ i \
\
X, o=t \
00 : . ; 0.0 . AT
06 04 0z l 06 04 0z 1

Cone  Number

Cone Number

Fig, 27. Absorption and total shrinkage curves of Quinn clay from Cisco Country
Club and old Breckenridge road deposits, Eastland County.
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Quiny Cray, Locanity 18
PL 111

Sandy Creek bridge deposit.—West side
of old Breckenridge—Cisco road, 0.15 mile
south of Sandy Creek bridge, Stephens
County.

Raw color: red and gray mottled
Lime content: none

Plasticity: good

Drying shrinkage: 8.7%

FIRING TEST (fig. 28)

Cone Percent total Percent
Number Color shrinkage absorption
06 pink — 11.90
04 pink 12.0 8.40
02 tan 15.5 1.06
1 tan 16.0 0.13
2001
Plate I, Locality I8
18.2
L2 3 LTotal shrinkage
~
- N\,
5 N
g \
G 8ot \"'—Absorpfiun
\
!
X
40 \
\
\
A
00 L et
6 a4 02

Cone Number
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Quivy Cray, Locavrty 21A
PL 111

Beal deposit—East side of road 1.25
miles south of Breckenridge High School,
Stephens County (fig. 8).

Raw color: gray
Lime content: none
Plasticity: good

Drying shrinkage: 8.0%

FIRING TEST (fig. 28)

Cone Percent total Percent
Number Color shrinkage ahsorption
06 pink-gray 10.0 17.00
04 pink-gray 115 12.10
02 gray-green 16.5 0.29
1 gray-green 18.0 0.43
Plate I, Localify 2/

Percent

00 - ooy

08 04 we I
Cong  MNumber

Fig. 28. Absorption and total shrinkage curves of Quinn clay from Sandy Creek
bridge and Beal deposits, Stephens County.
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Quinn Cray, Locariry 22
PL IV

Veal deposit—West side of Woodson
highway, 5 miles north of Breckenridge,
Stephens County (fig. 9).

Raw color: rted

Lime content: none

Average drying shrinkage: 7.6%

Water of plasticity: dry basis, 29.4%;: wet
basis, 22.8%

Average dry modulus of rupture: 667 lbs./sq. in.

Average fired shrinkage at cone 02: 8.4%

Average fired modulus of rupture at cone 02:
8420 lbs./sq.in.

Remarks: Bars made with de-iring extruding
machine. Clay worked satisfactorily, Oxida-
tion complete on fired bars.

FIRING TEST (fig. 29)

Cone

Quinn Cray, Locaury 23
PL IV

Hubbard Creek crossing deposit.—
North side of Crystal Falls-Breckenridge
road, 1 mile southwest of Crystal Falls,
Stephens County.

Raw color: red and gray

Lime content: none

Average drying shrinkage: 7.9%

Water of plasticity: dry basis, 27.8%; wet
basis, 21.8%

Average dry modulus of rupture: 804
Ibs. /sq, in.

Average fired shrinkage at cone 02: 8.2%

Average fired modulus of rupture at cone 02:
7900 1bs. /sq. in.

Remarks: Bars made with de-airing extruding
machine. Clay worked satisfactorily. Oxida-
tion complete on fired bars.

FIRING TEST (fig. 20)

Percent total Percent Cone Percent total Percent
Number Color shrinkage absorption Number Color shrinkage absorption

06 orange 9.5 12.50 06 orange 10.0 12.40
04 orange 13.5 9.65 04 orange 11.0 9.80
02 red 15.5 5.25 02 red 15.0 220
1 red 18.0 0.00 1 red 16.0 0.38

200r 20.0)

Ry 2o Eqmmily 2 Plate I¥, Locality 23
18.0f 18.5
Tetal shrinkage
12.0 2.0
£ \\ B
é ',:_"-vA'bsnrption é
8.0 ) aor
N
N
N
N
aot \\ 40
N
\
b,
\\
0.0 . . ) . ?
s 04 02 I [+ 04 0z |
Cone Number Cone Number

Fig. 29. Absorption and total shrinkage curves of Quinn clay from Veal and
Hubbard Creek crossing deposits, Stephens County,
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Quiny Cray, Locaviry 26 Quinn Cray, Locaury 27
PL V PL V
Cotten deposit.—East of Wagon Tim- Linderman deposit.—West side of Elias-

ber Branch, 0.2 mile north of Crystal ville road, 0.9 mile south of Graham-
Fulls road, and 4 miles west of Eliasville, Woodson road, 10 miles west of Graham,

Young County. Young County (fig. 10).
Raw color: gray Raw color: reddish-purple
Lime content: none Lime content: none
Plasticity: good Plasticity: good
Drying shrinkage: 8.5% Drying shrinkage: 9.5%
FIRING TEST (fig. 30) FIRING TEST (fig. 30)
Cone Percent total Percent Cone Percent total Percent
Number Color shrinkage absorption Number Color shrinkage absorption
06 light pink 10.0 11.9 06 light red 10.5 11.4
04 light pink 10.0 10.2 04 light red 11.5 9.3
02 cream 10.5 6.9 02 light red 14.5 6.1
1 cream 11.5 5.1 1 light red 14.5 4.6
200r 20.0
Plate X, Locality 26 Piate ¥, Locality 27
180 F 16.0F
12.0% Absorption 120} <:~Total shrinkage
~& P ke
¥ =~ t ~
] Total shrinkage g -~
Ub— \'\ d.“-' \\\ - Absorption
5 ~ 0k
a0 \\\ a0 X
~
\"H. \““
‘\“"o “""h.._‘v
4.0F 4.0F
i i L vl 00 A i L " sl
t)'Uos 04 0z 1 06 04 0z 1
Conz Number Cone  Number

Fig. 30. Absorption and total shrinkage curves of Quinn clay from Cotten and
Linderman deposits, Young County.
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Quiny Cray, LocaLiry 29
PLV

Dixon deposit—One-fourth mile north
of Brazos River, 1 mile east and one-half

mile south of old Fort Belknap, Young
County.

Raw color: reddish-purple
Lime content: none
Plasticity: good

Drying shrinkage: 10.09%

FIRING TEST (fig. 31)

Cone Poreent total Parcent
Number Color shrinkage thsorption

06 light red 13.5 7.4

04  light red 14.5 3.6

02 dark reddish-brown 16.0 0.0
1 dark reddish-brown 16.5 0.0

2000
Plate X, Lecality 29
16.0F
Total shrinkage
2.0t
&
8ot
S
\\_S-;\bs:r;hon
»~
431 \\
N
~
\'\
00 X L i
Og 04 02 I
Cone . Number

Quinn Cray, Locariry 30
PLV

Smith deposit.—North side of Graham
road, 5 miles east of Newcastle, Young
County (fig. 11).

Raw color: gray-purple
Lime content: none
Plasticity: good

Drying shrinkage: 7.5%

FIRING TEST (fig. 31)

Cone Percent total Percem
Numbor Colar shrinknge ahaorption
06 light cream 1.5 12.4
04 light cream 1.5 10.4
02 light cream 11.5 6.1
1 cream 12.5 4.5

20.0
Plate T, Locality 30
16.0F

12.0 '-\er‘ibsurp?iun
~

€
g
o

8.0

CTetal shrinkage \\‘
~
—
““-"1)
4.0
00 =

06 04 02 1
Cone Number

Fig. 31. Absorption and total shrinkage curves of Quinn clay from Dixen and

Smith deposits, Young County.
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Curry Cray, Locauiry 8A Corry Cray, Locavrry 19
PL1 Pl III

Byrd deposit—0.1 mile north and 0.1 Loudder deposit—T7Y/ miles south and
mile east of Grosvenor, Brown County 2%/} miles west of Breckenridge in north-
(fig. 12). east corner of section 2263, Stephens

Raw color: red County (fig. 13).

Lime content: large

Plasticity: good

Drying shrinkage: 6.1%

Raw ecolor: gray-pink
Lime content: none
Plasticity: good

FIRING TEST (fig. 32) Drying shrinkage: 7.5%
Cone Percent total Percent FIRING TEST (Fig. 32)
Number Color shrinkage absorption
Cone Percent total Percont
06 pink 6.5 14.10 Number Color shrinkuge absorption
04 pink 6.5 11.20 06 cream 8.0 12,9
02 dark pink 10,0 6.98 04 Eresm 8.0 11.8
1 red 1.0 . 420 02 cream 8.5 9.1
1 cream 8.5 7.9
200r 2001
Piate I, Localify 84 . Plate IT', Locality 19
16.0 16.0}F
A
i \vthbsnrpﬁan Rg:"‘*--..__{:ﬁbsorpllun
£ t \'\,
E g ~
& & e

.0 8 T

4.0 l‘
00 i ' ' 0.0 . - 4
06 4 02 1 [ 04 02 I
Cone  Number Cene Number

Fig. 32. Absorption and total shrinkage curves of Curry clay from Byrd deposit,
Brown County, and Loudder deposit, Stephens County.
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Curry Cray, Locarity 28
PL YV

Allar Company deposit.—2.4 miles
west of McCan Bridge on south side of
Graham-Woodson highway, 0.4 mile west
of Eliasville road fork, Young County
(fig. 15).

Raw color: reddish-brown

Lime content: none

Average drying shrinkage: 8.5%

Water of plasticity: dry basis, 31.09%; wet
basis, 23.8%

Average dry modulus of rupture: 863 lbs./sq. in.

Average fired shrinkage at cone 02: 7.2%

Average fired modulus of rupture at cone 02:
8990 Ibs./sq. in.

Remarks: Bars made with de-airing extrud-
ing machine. Clay worked satisfactorily.
Oxidation complete on fired bars.

FIRING TEST (fig. 33)

Cone

Percent total Percent
Number Color shrinkage absorption
06  light red 9.5 12.7
04 light red 12.0 9.5
02 light reddish-brown 13.5 9.0
1 reddish-brown 16.0 3.8
200r
Plate X, Locality 28
16.0}
h,
12or

Total shrinkage

e
> &Absorpton
o "Q\
8.0 \
N\
N\

\\
4.0F %
0.0 . : ,

06 04 02 I
Cone  Number

Curry Cray, Locarrry 20
PL III

Curry deposit—21/, miles west and 5
miles south of Breckenridge, south of
Curry ranch house, Stephens County
(fig. 14).

Raw color: dark gray-black

Lime content: none

Plasticity: good, sticky

Drying shrinkage: 7.0%

Sample showed high percentage of scum.

FIRING TEST (fig 33)

Cone

Percent total Percent
Number Color shrinknge absorption
04 buft 12,5 6.2
02 light tan 15.0 0.6
1 dark tan 15.0 0.0
2007
Plate TI, Localify 20
16.0F .
,_'ATntal shrinkage
120
%
a
8.0F
\\
Absorptien
"
\
N\
\i-‘-"-—_‘
005 oF oz i

Cone MNumber

Fig. 33. Absorption and total shrinkage curves of Curry clay from Curry pit,
Stephens County, and Allar Company deposit, Young County.
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Crapoock Cray, Locaury 24
PL IV

Crystal Falls deposit.—0.1 mile west of
Crystal Falls on south side of road, Steph-
ens County (fig. 18).

Raw color: purple-gray
Lime content: none
Plasticity: good
Drying shrinkage: 8.5%

FIRING TEST (fig. 34)

Cone Percent toal Percont
Number Color shrinkage absorption
06 reddish-pink 9.5 13.7
04 reddish-pink 9.5 122
02 reddish-pink 115 9.1
1 reddish-tan 12.5 6.2

Zﬂ.l‘-“'

Plate IZ , Localily 24
6ot

L~ TAbsorption
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40r

o'o A i "
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Craobock Cray, Locarity 31
PL I

City of Cisco deposit—1500 feet west
of Cisco Junior College and 150 feet east
of Craddock Lake, Eastland County
(fig. 16).

Raw color: red-gray

Lime content: none

Average drying shrinkage: 6.5%

Water of plasticity: dry basis, 29.2%; wet
basis, 22.6%

Average dry modulus of rupture: 504 lbs./sq.in.

Average fired shrinkage at cone 02: 6.5%

Average fired modulus of rupture at cone 02:
5870 lbs./sq.in.

Remarks: Bars made with de-airing extruding
machine. Clay worked satisfactorily. Oxida-
tion complete on fired bars.

FIRING TEST (iig. 33)

Cone Percent total Percont

Number Golor shrinkage absorption
06 light reddish-pink 6.0 15.6
04 reddish-pink 8.0 121
02 light reddish-brown 11.5 5.7
1 reddish-brown 125 2.0
200,

Plate I, Lecality 3/

Percent

0o A
o0& 04 02 [

Cone Mumber

Fig. 34. Absorption and total shrinkage curves of Craddock clay from Crystal
Falls deposit, Stephens County, and City of Cisco deposit, Eastland County,
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The foregoing data set forth the per-
formance of the clays when prepared by
the normal plastic process. In the manu-
facture of art pottery and specialty prod-
ucts, the process of fabrication known
as “casting” is of equal importance. In
this process the clay is made into a “slip”
with water and the ware formed by pour-
ing the slip into plaster molds. Sample
from locality 12 was used in determining
the most favorable specifications govern-
ing the composition of a casting slip.
This was found to be as follows: To a
given amount of dry clay add 60% water,
0.06% sodium silicate solution (40°
Baumé), 0.30% barium carbonate. (All
percentages are based on weight of dry
clay used.) This will make up a casting
slip carrying the maximum percentage of
clay solids.

The barium carbonate introduced into
the above formula is for the purpose of
precipitating soluble salts which would
otherwise concentrate at the surface of the
ware and form “scumming.” This scum-
ming would render the glazing of the ware
more difficult. However, normal results
can be obtained with suitable glazes ap-
plied to products made up according to
the foregoing formula.

The performance of the clay in fabrica-
tion by the casting process showed the
following unfavorable factor:

1. A rather slow casting rate due to
slight tendency to gelling; probable maxi-
mum production two casts per day.

The following are favorable factors:

1. Good mold release.
2. Very little cracking in spite of
rather high drying shrinkage.

SUMMARY AND CONCLUSIONS

The one property of the clays treated
in this report which tends to approach
the danger limit is the rather high total
shrinkage obtained at the temperature of
optimum density. It will be noted that
in the major number of samples this total
shrinkage is in excess of 12.5 percent.
This is somewhat high for the use of this
material in heavy structural clay products
but does not disqualify it for art wares.
It is preferable that the total shrinkage
should not exceed 11 to 12'% percent.
There are a number of localities, however,
which do not exceed this figure.

The favorable factors applying to wares
fabricated by either plastic or slip casting
process are:

1. Good plasticity and working prop-
erties.

2. Satisfactory drying behavior.

3. High strength of dried product.

4. Satisfactory firing range in which
adequate density is reached at low tem-
perature of Cone 04 to Cone 02.

It is recommended, therefore, that the
prospective users of clays from the area
covered in this report select those of the
lower shrinkage and which fire to such
light or dark shade as may be desired.




absorption formula, clay: 26
Allar Company depcsit: 18, 20, 40
analysis, Carry pit clay: 20

Finis shale: 25

Quinn pit clay: 16
Ashburn deposit: 21, 22
Athens: b

Bangs: 6, 7, 9, 10, 18, 27, 28

Benl deposit: 7, 9, 14, 15, 85

Belknap limestone: 21, 22

Bradley, H. B.: 12

Brady: 7, 27

Brazos River: 6, 7, 8, 38

chck&mrid:&. vicinity : 6-9, 12-15, 17-22, 32, 34-36, 20
4

—Ciseo road deposit: 7, 34

high school: 7, 8, 14, 35

limestone, upper: 6, 12, 14, 16, 17, 24
Brownwood : 7, 9, 10, 18, 25, 30
Buflalo: 7, 18, 28
buff-burning clay: 12, 26
Butler, B. A.: 23
Byrd deposit: 18-19, 39

cernmie technology of clay : 26

Choate, Don : 25

Cisco, vieinity : 5-14, 18, 22, 25, 26, 30-32, 84, 35
Chamber of Commerce: &
Clay Products Company: 5
Country Club deposit: 7, 84
group: G, 28
Junior college: 21, 41
Lake sandstone: 8, 17, 18

City of Cisco deposit: 411

City of Eastlund shale pit: 24, 25

elay, absorption formula: 26
buff-burning: 12, 26
eceramic technology of : 26
Craddoek : 21-23
Curry: 17-21
fabrication : 42
Quinn: 5-17

Clemens, Eugene C.: 5, 25

Coleman: 7, 9

Caolorado River: 6, 7, 27
bridge deposit: 7, 27

Cotten deposit: 7, 37

Craddock elay : 5, 21-23
firing tests: 41
measured sections, table of : 21
mineral eomposition: 23
noteworthy localities: 21-23
stratigraphic position: 21
thickness: 21

Craddoek Lake: 21, 22
deposit : 21-22, 41

Cross Plains: 7, 9, 10, 18, 30

Crystal Falls, vicinity : 6-8, 15, 21-23, 36, 27, 41
deposit: 21, 22-23, 41
limestone: 6

Curry clay: 5, 17-21
chemical composition : 20
firing test: 3940
mensured sections, table of : 18
minernlogical composition: 20
noteworthy loealities: 18
stratigraphic sections: 18
thickness: 17

Cutbirth deposit: 7, 29

Dean, D, P.: 25
DeBusk deposit: 7, 9, 10, 30
Dixon deposit: 7, 38

Eastlnnd, vicinity: 5-7, 9, 11, 12, 23-26
Chamber of Commerce: &
sandstone: 23, 25

Fliasville: 7, 15, 16, 18, 20, 87, 40

Eurcks Baptist church: 7, 28

Fee deposit: 7, 9, 12-13, 32
Finis shale: 23
chemical analysis: 25

INDEX

noteworthy localities: 24-25
stratigraphic position: 28
thickness: 23

{iving tests, Craddock clay: 41
Curry clay: 39-40
Quinn elay: 27-38

Fort Belknap: 6, 16, 88

Gaines deposit: 7, 18, 29

Gallagher Clay Products Company: 5
deposit: 7, 9, 12

George deposit: 7, 28

Gonzales limestone: 24

Graham: 7, 9, 153-18, a7, 88, 40

Grim, R, E.: 17, 21, 28

Grosvenor : 6-8, 17-14), 29, 39

Huarbison-Walker Refractory Company: 5
Harpersville formation: @ :
Hurrell and Wright depesit: 7, 9, 13, 82, 23
Home Creek limestone: 28
Hornberger, Joseph, Jr.: 23
Horton, Horace: 5
Hubbard Creek: 7, 8

Crossing depesit: 7, 36

Lake Cisco: 7, 0, 12, 32-34

Lake Eastlund spillway exposure: 24
Linderman deposit: 7, 9, 16-16, 37
Lone Star Gas Company: 25
Lonsdule, John T.: 17, 21, 28
Loudder ranch depesit: 18, 19, 39

Maddoy, Gene: 25
MeCan bridee: 18, 20, 40
mineral position, Cr
Curry clay: 20
Quinn elay: 16-17
Moore, R. C.: 6, 23
Moran: 14

k clay: 23

Neweastle, vieinity: 7, 9, 16, 17, 38
coul: 22, 23
noteworthy localities, Craddock clay : 21-23
Curry clay: 18
Finis shale: 24-25
Quinn clay: 8-16

old Breckenridge-Ciseo road deposit: 7, 34

Panther Creck school: 7, 30

Parks Mountain sandstone: 5, 6, 8, 17
Plummer, I. B.: 6,

Plummer, G, A.: 25

Quinn clay: 5-17
chemieal composition @ 16-17
development: 5
extent: 6
firing tests: 27-38
geology: 5
mineralogical composition: 16-17
noteworthy localities: 8-16
origin of name: 5
stratigraphic position: 5
sestion: 8
thickness: T
type locality: 6
Quinn, Guy: 5, 6, 12, 24, 25
Quinn pit: 6, 7. 9, 10, 12, 16, 17, 31

Research Laboratory in Ceramies: 5

Rising Star: 7, 9, 10, 11, 30, 31
highway deposit: 30

Rockwood : 6

Saddle Creek limestone: 21, 22
Suandy Creek: 6, 7, 8
bridire deposit: 35
Sunta Anna: 7, 27
Santa Fe railroad: 9
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sections, measured, Craddock clay: Z1' . Curry clay: 17

Curry clay: 18 . Finis shale: 23

Quinn clay: & L Quinn elay: 7
Shore deposit: 7, 28 i, Twin Lake: 21
Smith deposit: 7, 9, 16, 17, 38 ¢ type locality, Quinn clay: 6
stratigraphie position, Craddock clay: 21 g

Curry clay: 18 : Veal deposit: 7, 9, 15, 36

Finig shale: 23

Quinn clay: 5, 8 * Wagon Timber Branch: 36, 37, 40

Waldrip: 6

Tanner, H. J.: 25, 26 . Weaver exposure: 24, 26
Taylor deposit: 7, 9, 10, 27 Wheeler, R, M.: 20
Texas Apgrezate Company: 24 Williams, Bruce, Laboratory: 16
Texas and Pacifie railvoad : 24 3 Wilson deposit: 7, 9, 10, 11, 31
Texas Vitrified Pipe Company: 5, 25 Woodson: 7, 8, 16-18, 20

thickness, Craddeek elay: 21 Wright and Harrell deposit: 7, 9, 13-14, 32, 33




