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The benefits oj education and 0/ 
useful knowledge, generally diUu..sed 
through a community, are euential 
to the preservation 0/ a Iree govUn· 
ment. 

Sam Houston 
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Clay Deposits of the Cisco Group 
of North~Central Texas 

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

TNTRODUCTlON 

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 deposi ts in north·central Texas. 
Since 194.0 these clays have attracted 
increasing attention and development. In 
1941 Mr. Guy Quinn of Eastland com­
menced use of the clay fo r receptacles 
for cacti which he marketed in large num· 
bers from bis 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 P rod· 
ucts Company was organized, and also 
Mr. and Mrs. Horace Horton of Eastland 
establ ished 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, Alh', 
ens, Texas, used the clay from time ,to 
time to mix with east Texas clay. 

Thro ugh the efforts of Eugene C. Clem,­
ens, of the Texas Vitrified Pipe Companr, 
who investigated the clays of the region, 
and officials of the Eastland and Cisco 
Chambers of Commerce, the two rese~rch 
organizations made preliminary examin~­
tions of the days. These revealed that 
clay deposits of importance extended be· 
yond the immediate vicinity of Eastland 
and Cisco and that clays other than th~ 
Quinn clay merited investigation . Accord­
ingly, the present investigation was ini­
tiated in 194,6 with the objectives of de­
termining the field occurrence and 
ceramic properties of these clays in north­
centra l Texas. 

GEOLOGY OF THE CLAY DI:POSITS 

F. B. Plummer and H: B. B"adley 

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· 
pIes were secured for examination by the 
Research Laboratory in Ceramics. The 
important clays have been named Quinn, 

Curry, and Cra(ldock 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 PI. II, local. 
ity 12. ) 

Stratigraphic position.- The QUin.n 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. Si nce 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 
plac_es, particu larly ill 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 P lummer and 
Moore (1922 ) . Between Sandy Creek and 
Breckenridge in Stepl}ens County, a sand­
stone lentil is presellt in the section just 
above the Breckenridge limestone and 
occupies the stratigraphic position of most 
of the Quinn clay, as shown on the map 
(PI. Ill ) and the vertical sections (PI. 
VII ) . 

Tr pe locality.-The type locality is on 
the Quinn tract, on the north s ide 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. 

Extem and thickness 0/ the Quinn 
clar.-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. Sou th of the Cre· 
taceous sand peninsula it occurs 3 miles 
north of Grosvenor and has been trace<! 
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 sulIIa. 
South of the Colorado River in McCulloch 
County, Ihe clay undoubtedly extends as 
far as the Cretaceous sand 15 miles south 
of Waldrip. Thus it is full y 150 miles in 

extent, measu red al ong the outcrop from 
north to soulb. and has an average width 
of ahout one-third of a mile. In general 
its outcrop including the interbedded 
sandstone is widest in northern Stephens 
and Young counties and na rrowest in East· 
land, RrolVn, and Coleman counties. In 
Stephens Counly a sandstone lentil is 
prescnt in the section, and the Quinn clay 
is replaced by sand l or a distance of about 
16 miles. The extent and shape of the out­
crop of the clay are shown on Pl ates III 
and IV. It extends north and slightl y east 
from Rockwood to Grosvenor, nearl y due 
north from Cisco to Crystal Falls, and 
northeast from Crystal Falls to o ld Fort 
Belknap. The average thickness of the 
c lay is 30 feel. It's maximum total thick­
ness in 26 sections measured is 48 feet, 
and its minimu m thickness 21. The table 
on page 7 gives a compilation of all 
measu red thicknesses. The location of 
these measu red sections is shown on Plates 
I through V. 

Descriplion.-The Quinn cl ay has a 
purplish-red or ma roon co lor, changing 
and in terspersed with bl uish- and grayish­
green hues. It is 11 hard, compact, col· 
loida l, joint clay rarel y laminated and 
breaking along conchoida l 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 sha ly 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 
pl aces, as, for example, at the type local­
ity at the Quinn pits, east of Cisco (PI. ll, 
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 olher impurities. In 
a few places, however, as for example, 
east of the Fee ranch house near Cisco 
(PI. II, locality 13), the clay contains 
numerous gypsum (selenite) crystals 
which appear to extend onl y a slight dis­
lance back into the clay. In other places 
the c lay contains one or two thin seams 
of coa l, 1 to 2 inches thick. At the out· 
cro p 2 miles south of Cisco (PI. II, local­
ity 11 ), there are two tiJin layers of coal, 
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each 2 inches thick and located 5 and 10 
feet respectively from the top of the 
clay. 1n numerous localities, particular ly 

those m Brown and Coleman counties, a 
seam of fine light-colored sand or silt­
stone 3 to 8 inches thick occurs near the 

PI.,., L",, "li! y F;;. 
No. No. No. 

I 3 

I 4 

I 5 

6 

I 7 

I Bb 
I 9 2 

H 10 

n II 3 

II 12 4 

IT 12a 5 

II 13 6 

IT 14 

II 15 7 

11 16 

IT 17 

II! 18 

III l8u 

ItT 18h 

m 213 8 

IV ~2 9 

IV 2.~ 

IV 25 

V 2' 

V :<:7 10 

V 29 

V 30 11 

Thicknesses 0/ Quinn cloy. 

Loea]j'r 

East side of "anla Annu·Brady hip:hway, 0.7 mil", south of 
Colorado Rh'er bridge, i'lIcCulloeh Co-unty ___ .. __ . ___________ _ .. ____ _ 

Taylor deposit. South side of Brnwnwood·Coleman highway, 
3.3 miles We!>t of Bangs, Brown COunty _ _______ ._ ....... .... .. __ _ 

George deposit. East ~id e of road aad west Lnd of outlier, 
5.5 miles northwest of Ban~ Brown COunly _ _ .. _ .. ____ _____ _ 

Shore deposit. Southeast side of outlier. 1.3 miles east of 
Eureka Baptist Church and 2.1 miles north-northeast of 
Buffalo, Brown Co-unty._ ... ____ .. _________ ... _ ____ ... _ ___ . _ ___ ..... __ 

Cutbirth deposit. 0.4 mile west of road, 3 miles south and 1 
mile west of Grosyenor, Brown County __ .. ___ ... __________ .... _. 

Gaines deposit. East side of road, 0.5 mile west and 0.5 mile 
south of Gros"enor, Brown COunty ........ _ ... _________________ ___ _ 

West side of road. 0.5 mile east of Grosvenor. Brown County 
DeBusk deposit . East side of Cross Plains road, 16 miles north 

of Brownwood and 0.5 mile northeast of Panther Creek 
School, Brown Co-unty __ ... ____ ___ ._ ... _ __ .. __ ______ _ ___ ....... . 

One·teuth mile west of Rising Star highway, 3 mHes south of 
Cisco, Eastland COllnty _______ ._,. _________ ___ . _________ .. __ 

WilEon deposit. West side of Rising Star higllway. 2 miles 
south of Cisco, Easuand County_ .. ____ ,. ... _ ..... 

Quinn pit. North ~ide of Eastland highway. 2 miles east of 
Cheo. Eastland Omnty_. ____ .. _______ . ___ ______ __ . _____ .. __ _ . ______ _ 

Glllllll:her pit. West of Quinn pit a.nd north side of Eabtland 
highway, 2 miles east of Cisco, Eastland County ....... _____ ... . 

Fee deposit. South ~itle of Bre"kenridge highway, 2 miles 
nOl'thcost of Cisco, Eastland County._. __ 

West side of road, 3 miles north-north"'ast of Cisco, Eastland 
Couoty ___________ ....... ____ ._._ .. __ . _ __ . _ _ __ _ _ 

Wright and HalTell depoeiL One-half mile cost of Lake Cisco 
dam, 0.1 mile north of fi~h hatchery, Eastlantl County _ .. 

Cisco Country Club rleposit. East side of old Breckenridge­
Cis('c, road, 1.6 miles north-northeast of Lake- Cisco dam, 
Eastland County ____ .... __ . _ _______ ____ ~ __ ._ .... ___ ._ ._ .. ____ . _ _ _ 

East side 01 old Breckenridl:e·Cisco ro~d. I mile south of 
EMtland·Stephcns Connty line. Eastland Co-unty 

West ~ ide of old Ihc~kenridgc·Cisco road. 0.15 mile sout h of 
Sandy Cr e"k hridgc. Stephens County 

Two·tenths mile ",ast of old Breckenridge·Cisco road, 0.4 mile 
!outh of Sandy Creek hridge, Stephens County ... _ 

One- tenlh mile I'a~t of old Breckenridge·f.isco road, 0.6 mile 
sollth of Sandy Creek hridge, Sttphen& County 

Beal deposit East $id" of road 1.25 miles 50uth of Brecken· 
ridge High School, Stephens County._ .. 

Veal deposit West side of Woodson highway,S miles north 
of Brerke'1ridge. Stephen~ Counly_ ._ .. __ .. .. __ .. _. ____ _ 

Huhbard ; ... ;ek Crossin/!. North side of Crvstal Falls·Brecken· 
ridge road, 1 mile EOuthwest of Crystal Falls, Stephens CnunlV 

N(lrth sirle of Crystal Falls·F.liasville road. 1.3 miles northeast 
of CrYE tn l Falls. Stephens County_ ......... __ ...... _._ 

Cotten deposit. East of Wa~on Timber Br~nch. 0.2 mile north 
of Crystal Falls road, and 4 mil~s west of Eliasville, Young 
Co-Ilnty _ ~ __ ___ . _ ______ . _ _ . __ ... _._ .... _ _ . 

Linderman deposit. We.~1 side of Eliasvill", road. 0.9 mile 
sm'th of Graham-Woodson road, 10 miles west of Graham, 
Young GJunty .. ~ _ _ ______ .. _. __ .... ____ ._._ .. _ ....... _. __ _ 

Dixon deposi l. One·fourth of a mile north of Braws River 
and 3% miles SQuthcaH of New.-astle, Younl'.: County ..... . 

Smith deposit . North side of Grnham road,S miles east of 
Newcastle, Young Cc-unly. ___ . __ . __ ._ ... _._ .. __ .. _ ...... __ 

Thick_n ... of 
oU'''r<>p In 

f .. , 

48 

14+ 
33 

47 

43 

23+ 
42 

15+ 

22 

10+ 

32 

6+ 

2. 
32(?) 

" 
32(? ) 

2.1 

3 

28 

27+ 

30 

29 

22 

21 

42 

31 

35 
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. midd le of the section. In other areas, as, 
for example, around Cisco, the silt is abo 
sent. About 1 mile north of the Stephens· 
Eastland County line a sandstone ahout 10 
feet in thickness appears in tbe Quinn clay 
ahout 3 feet above its base. The sand· 
stone is dark reddish·brown, coarse 
grained in places, contains pebbles of 
conglomerate, is friab le, and weathers to 
form broad sandy plains in Stephens 
Cou nty. Tn lhe vicinity of Sandy Creck 
the sandstone thickens to 45 feet or more 
and almost completely occupies the space 
of the Quinn clav in thc section. From 
Sandy Creek in -Stephens County the 
sandstone lentil contimles northward , to 
within 1 mile of the Curry farm deposit 
(P). 11f, locality 20) where it apparcntly 
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 CryslU l Falls, one or more 
thi n bands of impure siderite or ferrugi­
nous carbonate occur in the section. The 
siderite bands are 1 to 4 inches thick, 
break up into small irregular.shaped 
fragments, and fall down as nodules of 
cru mbly detritus partly covering the hard 
clay . ., More details regarding these layers 
and lentil s of extraneous matter are given 
in the description of the individual sec· 
ti ons and localities subsequentl y discussed. 
With the . except jon. of the thin seams of 
siderite, 'n~ carbonate has been noticed 
any:where in the Quinn clay. The Quinn 
clay appears to he essentiall y an ancient 
mud deposit laid (Iown on near land or 
lagoonal mud flat s along an ancient sea 
coast, exposed to weather and completely 
leached of all its carbonates before deposi. 
tion _of overlying strata, the only fossils 
found ill it being a few coal plant leaves 
in layers in or near the thin seams of 
coal. 

5.traligraphic sec~ions.-The changes in 
the character of the Qu inn cl ay are ~st 
shown by the stratigraphic sections (Pis. 
VT , VII , and VIII ). Plate VI shows the 
correlation of the cIa), in Brown County, 
Pla t~ VII· shows the stratigraphic section 
in Eastl and and Stephens counties, and 
Pl ate VIII shows the secti ons 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 cl ay 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 th at 
the Cisco Lake sandstone (probably the 
equivalent of the Parks Mountain sand. 
stone) lies directly above the lower Crys. 
tal Fall s limestone with no inte.rvening 
clay. Furthermore, 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 outcrop. One 
mile south of Breckenridge a 10 to 15· foot 
sandstone lentil nppears 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 contin uation of 
it. North of Breckenridge in the vicinity 
of Crystal Fall s a thin sandstone about 
1 foot thick is found in ahout 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 
Braws River (PI. VIII) , no coal WllS 

fou nd in the section, and the thin laver 
of finc ·grained sandstone persisted. The 
prcsence of the thin bands of siderite and 
thin bands of finc-grained sandstone in the 
section will be detrimental to clay mining 
operations whcre an operator desi res to 
remove all the clay. However, the clay is 
sufficiently thick in most cases to make it 
possib le 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 p resent. 

Noteworthy localilies.-Of 26 or more 
loca lities examined, the following, because 
of their location near good roads and 
railroads and because of the apparently 
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better than average quality of tbe clay, 
are selected as worthy of specinl descrip. 
tion. 

These deposits are described briefly 
below and iJlustratecl by graphic sections 
showing profile of the surface, thick ness, 
and succession of strata. 

Tar lor deposit.- This deposi t 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 (P I. I, locality 3). The clay may 
be exam ined 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 fi gu re 1. The clay consists 
of maroon, purple, and greenish·gray clay 
which is hard, breaks wilh a conchoi· 
da l fracture. and is comparatively pu re 

and free of nodules, concretions. or min· 
era l veins. In places the surfaces of the 
clay are stai ned red and yeilow main ly 
from iron ox ide. About 14-+ feet of 
clay is exposed, and it appears to be of 
fa irl y uniform and good quality. The 
clay ou tcrops a long the face of a valley. 
as shown in figure 1, and is overlain along 
the escarpment by about 22 feet of medium 
to course brown sandstone and 5 feet 
of conglomerate. Excavation along the 
face of the escarpment will be easy, bllt 
due to the thick overburden of sandstone 
the width of the available clay is narrow. 
The deposit is favora bly located adjacent 
to It 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· 

Noteworlhy clay depwits. 
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Coleman County line and 3.3 
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East side of Brownwood·Cross 
Plains rond, 16 miles northwest 
of Brownwood, Brown County 10 

West side of Cisco· Rising Star 
road, 2 miles somh of Cisco, 
Eastland County .. . __ .. ___ _ ..... _._.__ 10 

North side of Cisco-Eastland road. 
2 miles eas t of Cisco, Eastlond 
County __ .. _ ...... _ ........ _._..... 20 

North $ide of Cisco·Eastland road, 
2 miles northeast of CiKO, EaSI-
land Counly. __ ._._ .. _ ___ 6+ 

South side of Cisco· Breckenridge 
rood. 2 mile$ northeast of CiscO), 
EUlland County __ ._._ ... __ ... __ 9 

One-half milo easl of Lake Cisco 
dam. 500 fect north of fish 
hatchery, ElI!\dand Counly 24 

East ~i de of road, l lji miles dlle 
south of Breckenridge Hi!!h 
School. Stephens COlln ty _ 5 

West side of Breckenridge·Wood-
loO n road. 5 miles northwest 01 
Breckenridge. Stephens County 12 

South side of Graham·Wood50n 
rottd. 10 miles west of Graham. 
Young COllnty __ .__ _______ 6 

North side of Newcastle·Graham 
rood,S miles east of Newcastle, 
Young COl,lnty ___ ... __ _ ._ 4 
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Fig. 1. Cross seclion of Quinn eby AI 1,1(; I ")' l~r ULI 'u",, ( un the S(llIlh 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 (PI. 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 fai r quali ty and free of 
contaminating mineral mailer. The clay 

.~~ 
=======-::== 

" 

,. '" ." Sui, in rut 

Fig. 2. Cross section of QUinn day at Ihe 
DeBusk deposil on the cast side of the Cross 
Pbins road, 16 miles north of Brownwood In 
Brown Count)'. 

above the siltstone is covered with grass 
and talus for the most part but is known 
to contain some sideri te nodu les and ap· 
pears to be less desirable than the lower 
clay. The lower clay is at least 10 feel 
thick and may be 15 to 18 feet, as indio 
cated by the diagram (fi g. 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 al 
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 U ) . The 
ex posure consists of a large barren area 
covering a flat , broad valley between 
san dstone·capped ridges, and containing 
two slllall water hol es excavated for 
obtain ing a water supply for ca ttle. A 
cross section through the deposit is shown 
in li ~ure 3. About 10 feel of clay is ex­
posed over the valley bottom, and Ihe 
cl ay is overlain on the ridges by a massive 
deposit of coa rse, cross· bedded sandstone 
and conglomerate having a tota l thickness 
of 28 feet. The clay is apparent ly of 
fairly good quality but contains two thin 
layers of impure much weathered and 
disi ntegrated coal 1 inch to 2 inches 
thick. The upper layer is abou t 3 feet 
from the top of the clay, and the second 
layer is abollt 5 feet below the top. The 
clay above the lower coal is maroon, red, 
and greenish-gra y. In pl aces where the 
cla y is oxidized, it grades into yellow and 
brownish·yellow hues. It is hard, fairly 
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Fig. 3. Cross section of Quinn day 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 appnrently is the cause of the varie· 
gated coloration. The clay below the 
lower thin coa l layer is somewhat lighter 
in co lor, somewhat more laminated and 
more sl)aly, and may have somewhat dif· 
fcrent ceramic qualities. Although only 
10 feet of clay is exposed, it is estimated 
that there is at least a totnl of 20 feet 
and perhaps 30 feet avail able for excava· 
tion over the valley boltom and along 

so 

0 roo '00 300 400 

Scale in 

the slopes of the ridges. In most places 
the soil and si lt washed down from the 
slopes is 3 to 5 fcel thick. The deposit 
is located on a paved highway only 2 
mi les from the cilY limits of Cisco. 

Quilln deposit.- The Quinn deposit is 
the site of the original discovery of the 
pottery clay near Cisco. It is located on 
the Ilorth side of the Cisco·Eastland high. 
way, 2 .miles east of Cisco, Eastland 
Cou nty (PI. II, locality 12). The pit is 

day 

Quinn c.lay 

Coal 

9~~~Di! Quinn clay 

sao 600 '00 800 
Feet 

Fig. 4. Cross section of Quinn clay at the Quinn (lit on the north side of the Eastland 
highway, 2 mite;; east of Cisco in Eastland County. 
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located on the southeast side of a circu lar 
hill having clay along its slopes and 
ca pped by massive sandstone and con· 
glomerate. as shown in the cross section 
through the Quinn pit (fi g. 4 ). Twenty· 
five feet of cl ay is exposed on the slopes 
of the hill and in the walJs of the pit, 
and measurements made of the entire out­
crop and of depth of core holes i ndicate 
that the total thickness of the clay is 32 
leet. The upper 3 feet of the clay is usu· 
alJy weathered or of poor quality and the 
lower 2 feet, in most cases, contains cal­
cium carbonate and caliche so thin thut 
there remains about u maximum of 27 
fee t of good quality clay in the section. 
The clay is varieguted in color, varying 
from maroon and red to grayish-green, 
bluish.green, and even pu rple. 1 The clay 
is remarkably uniform in texture con· 
tain ing 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 fou nd ill the shale. 
The overlyi ng sandy shale is .-j, feet thick, 
and the sandstone and conglomerate are 
about 10 feet thick. Accordingly, eXCQvQ­
li!,)ns for the clay are best located along 
the slopes of the hill below the conglom­
erate and above the upper Breckenridge 
limestone, which occu rs in tbe va lley 
about one-third of a mile nor theast of the 
ridge. Knowing the slope of the clay 
surface, the thickness of the soil, the 
thickness of the clay above the limestone, 
and tre length of the exposure, it is pas· 
sible to calculate the amount of nvail. 
llbl e clay in a rectangu lar 23·acre plot 
situated along the clay slope with its 
west edge bordering the sandstone on the 
hill top. H. B. Bradley found Ihal along 
the slope the average thickness of the 
cl ay bel ow the soil line is 23 feet and 
that the reserves or clay in a 23-acre fCC· 

tangu lar tract situated as mentioned 
above amounts to approximately 800,000 
cubic yards. 

Gallagher deposit. - The Gallagher 
clay deposit (P I. n, locality 12a) borders 
the Quinn deposit on the west ond extends 

' r .... pp'" 9 foo' of '~e <lor i. ,h~ Q..lu pit I, ,d. 
dloh ond bl.I.~.~, •• In .010. ,"4 bu . ... 10 • I\~h' hull'. 
The low .. 11 I.,., of d'r 10 yenow. d. ,k .. d • • nd ••• , ..... 
.Ad bo, •• , •• Ii ,hl poo:d·,.d ... ploklok.,.d oolor. 

completely ;tround the sandstone-capped 
hill just l.i<:: : ribed with the exception of 
the acreage held by M,_ Guy Quinn. The 
Gallagher pit is across the fence west of 
the Quinn pit, and the deposit is 1n every 
way s imil ar to that on the Quinn land 
except that the available reserve of cl ay 
is mu ch larger. For a cross sectional 
view of this deposit, see figure 5. Mr­,,. 

Sui. in root 

Fig. 5. Cross sect ion of Quinn clay at the 
Gallagher pit on Ihe llorth side 01 the Eastland 
highway, 2 miles eaSI of Cisco in Eastland 
County. 

Gall agher has built a small pottery plant 
,>'es t of his pit for manufacturing orna­
mental pottery al\d 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 Eastland are 
beginning to be developed rather exten­
sively. 

Fee depo.si·t.- The Fee clay deposit is 
situated on the sou th side of the Cisco­
Breckenridge highway, 2 miles northeast 
of Cisco and one-half mile cast of the 
Fee ranch house (PI. II, locality 13 ). The 
ex posure is along the side of the road 
ditch and on the slopes of a rather steep· 
sided vall ey leading south from the 
road. This deposit ( fig. 6) is apparentl y 
in every way similar to the Quinn and 
Gallag~er deposits and is located only 1 
mile to the north. Below a slumped 
limestone block, the thickness of the best 
qu ality of clay at this locality is estimated 
to be about 18 feet, while the amount 
exposed is only about 4 feel. TI;e thick· 
ness of the clay above the slumped block 
is abou t 8 feet , an d only the top 5 feet is 
exposed. The clay as exposed in the ditc11 
/lear the bottom of the section is dark 
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Fig. 6. Cross 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 ca lcium 
sul phate in the form of transparent sele· 
nite crystals. The clay on the sides of the 
va lier is overlain by about 28 feel of clay 
and sand y clay ~nd covered with sand and 
detritus f rom 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 smal! ex· 
posure of limestone in a bed about 1 foot 
thick occurs between the pure stiff clay 
Ilnd 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 sou thernmost 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 outcrop 
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 (PI. II. loca lity 15). The clay is 
exposed along a steep south.facing escarp· 
ment fo rming the north side of the va lley. 
Slope wash and gu ll y cutting have re­
moyed much of the soil, leaving exposed 
one of the most complete sections of 

Qu inn clay to be found anywhere in Easl­
land CowlIy. Altogether. about 24 feet of 
clay out of a total of 34 feet of section is 
avai lable for inspection and sampling, as 
indicated by figure 7_ The clay. like Ihat 
described from other exposures, is a dark 

Col,,, ....... , ...,.. ... " 

Fi,. 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. 



14 The University oj Texa5 PublicatiM No. 4915 

maroon clay, olidized 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 Fall s bed. The clay is quite 
uniform in quality from top to bottom 
and for the most part is fairly free of 
foreign maHer, although it contains a few 
iron concretions and a few nodules of 
ferruginous material. Above the Crystal 
Falls limestone there is 65 feet of snnd­
stone and conglomeralc which forms a 
steep bluff that weathers into large blocks 
which fall down the slope, and in many 
places com pletely obscures the clay with 
a thick layer of sand and sandstone talus. 
The stecpness of the scarp and the thick.· 
ness of the overburden would handicap 
commercial development, hut 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 fo r clay 
pits can be opened by removing the sand­
stone overburden with a scraper or hull­
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 
loca lity is quite accessible. 

Beal depo.Jit.- This cl ay deposit is lo­
cated on the east side of the north-south 
l,ighway, Il,~ miles due south of the 
Breckenridge High School in Stephens 
Coumy (PI. III, locality 21a). The ex­
posure is in a ditch along the east side of 

5cll. In 

the road and below a low north-facing 
escarpment capped by limestone near an 
old abandoned oil well. About 5 feet of 
rllther deeply weathered clay is exposed, 
and the tota l thickness of the deposit is 
probably not more than 3D feet, hecause 
rll this locality a lentil of sana comcs into 
the lower part of the section replacing 
the upper Breckenridge limestone Ilnd ex­
tending up into the Quinn clay, a distance 
o f 10 to IS feet.2 A measurement made 
one-half mile south of the locality indio 
c1lled 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 
n(,UTest locality to the city of Brecken­
ridge. It is located where the clay clIn be 
examined and sampled easily. Much of 
the clay is bluish.green in color with 
reddish-maroon alld brownish-red hues. 
Ir is compact, hard, and cut by mall}' 

cracks and joint fractures. 'Many iroll 
concretions arc Oil the surface, and other 
types of nodules of undetermined compo. 
sition undoubtedly are present. The pit 
which has been excavated to obtain the 
samp le, however, indicated a fairly good 

'In . ddhin= •• lhllOM I. yo , 18 lDoh"" thtck au." 17 
r.et b. l_ th. 10"" C. , ... t ... U. li", ... "" • . 

Uppor &uktnrld'll 
lim .. tont 

Fig. 8_ CrQSS section of Quinn clay lit the BCII I deposit on the ellst side of the road. lJA 
miles SQulh of the Breckenridge High School in Stephens County. 



Clay Deposits oj Cisco Gronp, Norl/t-Ccnlral Texas 

day of ab'out typical appearance, and it is 
possible that the nodules noted on the sur­
face may have come down from the lime­
slone horizon above. The clay rests upon 
II coarsely grained, cross-bedded sandstone 
about 12 feet thick and is overlain by a 
thin much weathered and broken lime· 
stone about 1 foot in thickness. The o,'er­
bu rden of soil and limestone is about 3 
[0 5 feet and, therefore, the opening of a 
pit will not he difficul t, if, upon further 
testing, the clay proves to bc of economic 
value. 

Veal deposit.- The Veal deposit is lo­
cated on the west side of the Breckenridge· 
Woodson highway, S miles north of Breck· 
enridge and 1.6 miles south of the road 
fork to Crystal Fa lls in Stephens County 
(PI. IV, loca lity 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 bou lders of sandstone, immedi· 
ately west of the highway. The clay here 
is separated into two divisions by a silt· 
stone or fine.grained san dstone 6 inches 
in thickness. The position of the sil tstone 
in the section is shown in fi gure 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 
nodu les, and it is concluded that the lower 
d ay 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 
LI~ua l 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. 

L£nderman 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 El iasvill e, 
0.9 of a mile south from the Graham. 
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Woodson highway (PI. 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 cl ay are shown in figure 10. 

Sc,l< .. rul 

of some form of iron so that the chunks 
which break off along the lracture lines 
are coated wilh 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 

fig. 10. Cross section of Quinn clay at the Underman deposit on the west side of the Elias. 
ville road, 0.9 mile south of the intersectio" with the Graham·Woodson road, 10 miles west of 
Graham in Young County. 

The clay is maroon, brick· red grading in 
spots into grayish and bluish·green co lors. 
It is hard, breaks with curved fractures, is 
highly plastic when wet, and ap parently 
is fairly free from contaminating nloteria ls, 
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 local ity from Graham. 
10 mi les, is an unfavorable factor in de­
\·elopment. 

Smith deposit.- T he Smith deposit is 
located on the north side of the Graham· 
Newcastle highway,S miles enst of the 
road leading to FOI·t Belknap in the town 
of Newcastle, Young County (PI. V, 10' 
cality 30). The clay is exposed ill the 
road ditch in frOllt of a very low east· 
facing outcrop of lower Crystal Falls lime­
stone. The total exposure is abou t 4 feet. 
The total thickness of clay at this locality, 
calculated by projecting the upper Breck· 
enridge limestone westward from its out· 
cro p one-half mile to the east, as indicated 
by fi gure H , is 3S feet- a figu re which 
is tentative since the exact angle of dip 
of the Breckenridge limestone at Ihis pl ace 
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 thc 
clay are fill ed 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 overbu rden 
except soil over the cl ay. A very large 
area ncarly 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 
favo rable fo r a clay pit. 

Chemical and mineralogical composi­
tioll.- 0nly limited information on the 
chemica l and mineralogical composition 
of the Quinn clay is included in this 6CC­

tion of the report. Additional data wi ll 
be found in the section in which the 
ceramic properties of the clay are dis­
cussed. 

AnalY$is 01 clay Irom Quinn pit, 2 miles ~Q$ I 
01 Cisco. 

(Bruce Williams Laboratory, Joplin, Missouri) 

Percent by wei,h! 
SiO, ___ .. ___ . _ ___ .. _ ._ 
AbO. __ .... _. __________ _ 
FeA _._ .. _ .. _ ...... __ _ 
TiO. _____ ._. ____ _ 
MnO __________ _ 
P.o5 _______ . _ __ _ 
SO, ___ . ____ ____ _ 
e.O __ . __ . _ _ _ 
MgO ____ ._ .. ___ _ 
K,o _. _____ . ___ _ _ 
Na,o __ 
· Is"ition lou ___ _ . __ 

' ,\10.<1, . .... bi •• d ".t.r, yot.,il. b .. ;., 
b.nI~'.uo "'''OTiot. 

64.32 
21.11 
2.92 
1.73 
2.' 
0.03 
0.02 
0.25 
0.03 
0.53 
1.18 
6.96 

.old ... ond ••• • 
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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 
sil ica 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· 
pIes 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.3 

Miner(1l composition (1/ Quinn clay. 

Quinn pit 
(locality 12) .... 1h % 

Smith deposit 
(locality 30) ._ ttl trace 

CURRY CLAY 

Namc.- The Curry clay is named for 
the Curry farm located 5 miles south and 
2% 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 PI. Ill , 
locality 20.) 

Stratigraphic position.- T he 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 Ci sco 
Lake sandstone, do not occur (Pis. VI, 
VII, and VIIT ) . Thus the Curry clay 
is not found to any extcnt 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 NewcaSlle. 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 Qu-inn 
li thologicall y, and probahl y the clay 
represents simply a continuation of the 
same sedimentary conditions, under which 
the Quinn clay was deposited, in those 

'L.n", IQ Job~ T. Lon,d. le, M."b I, 19_11. 
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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 poltery 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 scam of coal 
which is quite persistent, and in most 
cases the coa l overlies a thin seam of 
bright yell ow copiapite (?) which 15 quite 
conspicuous. In general, the Curry cl a}' 
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 lIpon 
the thickness of sand in the sect ion above 
it. It is thickest in those arcus where no 
sandstone oCCll rs 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. 

Slratigrapliic scctiolls.- The position 
of the Curry cl ay in the geologic section, 
its thickness, and relationship to the 
strata above and below /lre shown in the 
columnar sections, Plates vr, VII, and 
VIII. It will he seen from these scctions 

that in most places the Curry c lay is th in· 
ner, less uniform, and less continuous 
than the Quinn clay. Nevertheless, it is 
sufficiently devel oped to be of some com· 
mercial impo rtance in western Brown, 
southern Stephens, and central Young 
counties, provided its ceramic qual ities 
are acceptable. 

Description 0/ noteworthy localities.­
The following localities for the Curry clay 
have been selected for description because 
of proximity to towns, transportation 
lines, or apparent good qualities. 

Gaines depo5it.- An exposure of the 
Cu rry clay o\'erlyin~ Quinn clay may be 
seen along tIle north side of a haystack· 
shaped hill, 0.5 mile west and 0.5 mile 
south of Grosvenor (Pl . I, 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 Fall s limestone and below 
15 feet of the sandstone wllieh caps the 
hilL The thickness of the cl ay here is 32 
feet with only about 5 feet exposed . 

Byrd deposil..- T he Curry cla y occurs 
above the lower Crystal Falls limestone 
and below the Ci sco Lake sandstone 
along the west side of the country road 
leading north from the hamlet of Gros· 

Measured sec/iall.! at Curry clay. 

PI.IO r-:.1ily 
No. No. 

I 4 

7 .. 
9, 

III 19 

III 20 

V 28 

fi~ ,,, " N . .. ~ "f 
No. I,nd"",n .. 

E. F . George 

T. B. Gaines 

12 J. H . Byrd 

West of DeBus.k ranch 

11 Troy Loudder 

14 Curry 

15 Allar Company 

Th!< ~n'''. 
I.<><:. H,y fOOl 

1.1 miles east of Buffalo. 2 miles 
we!>t and 4.5 miles north of Bangs. 
Brown County ... _. ___ ...... ___ __ ...... 16 

0.5 mile wcst and 0.5 mile south of 
Grosyenor, Bmwn County _ 32 

OJ mile north and 0.1 mi le east of 
Grollyenor, Brown COUnty ... _ .. .. _ .. __ 13 

1.(> 'lliles ea~t and 2. miles north of 
Gro~venor on west side of Brown· 
wood·Cross Plains highway, Brown 
County . __ _ .... _ .... .. _ ........... _...... .. 13 

il/, miles wuth and 2% miles west of 
Breckenridge in northeast corner 
of section 2263. Stephens; County 24+ 

21/0 miles west and 5 miles south of 
Breckenridge. south of Curry ranch 
house, Stephens County .. _ ......... _. 27+ 

2.4 miles west of l\-IcCan Bridge on 
south side of Graham·Wood~on 
highway, 0.4 mile west of the 
EliasvilJe road fork, Young County 28 
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venor, 0.15 mile northeast of town (PI. 1, 
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, frio 
uble, yell owish and pinkish-gray sandstonC'. 
A grctphic section of the Curry clay at the 
Byrd deposit is shown in figure 12. The 

x .. 1t in ftrl 

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

total thickness of the clay is 13 feet, of 
which the lower 5 feet is exposed. It is 
ca pped by 15 feet of sandy shale, ~and­
stone, and taills. In appearance this Cuny 
clay closely resembl es the Qu inn clay. It 
i~, however, thinner and apvears somewhat 
less plastic. 

Loudder ranch deposit.-Thi s deposi t is 
located j llst north of the Loudder ranch 
house on the west side of the road, 7Y1 
mi les south and 2~ miles west of Brcck· 
enridge along a north· faci ng esca rpment 
capped by the upper Crysta l Falls lime­
stone (P I. Ill, locality 19) . The clay is 
well exposed along gu ll ies cutting back 
into the escarpment and in a waler 110Ie 
dug for a water suppl y for caule near 
the base of the escarpment. The clay is 
redd ish and greenish-gray and in places 
is mottled 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 

ex posed at this locality is about 24 fect; 
however, the top 10· feet is more shaly 
thnn the lower 14 feet. The total thickness 
is not known because the lower Crystal 
Falls limestone below is covered by soil 
and slope \~ash, as sholm in figu re 13. 

" 
---20 ___ _ 

----

" 

• 100 

y. tt.,.ioh diy -Shalt 

/S'~'I' 
Cuny 

20. 

Sealt in Fut 

OilY 
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Fig. 13. Cron seetion of Curry clay at Loudder 
deposit just north of the ranch hou...:, 7% miles 
south and 21Ji miles west of Breckenridge in 
Stephens County. 

Curry deposit.-Thi s 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 (PI. III , locality 20.) In some 
ways it is the most remarkable of the 
clay locality exposu res 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 
bud land areas of South Dakota and Kan· 
sas. One can walk over the outcrop and 
see all its variations of color and tex tu re. 
Very lurge tonnages of clay are available 
simp ly by scraping off the weathered por­
tioll. The clay is qu ite 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 a re pres­
ent in small quantity, but onl y a very 
minute amoullt of it·on is necessary to give 
the colloidal clay a very distinct color. 
Much of the coloring mailer is deposited 
in very thin fi lms 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 
br ight variegated colors are less and less 
ap parent with depth. The dull red color, 
however, persists and is quile noticeable 
in cores from oil wells, even at severa l 
hund red feet beneath tile surface. The 
section of Curry clay south of the Curry 
house shows abou t 27 feet of clay, the lop 
4 feet being quite shaly, amI it is esti­
mated that there is at least 10 feet morc of 
clay beneath the surface. A pit 4 feet 
deep has been dug in the middle of the 
exposure without ind icating 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 yell ow seam of copiapite 
(?) about one-half inch thick is quite con­
spicuous. The clay also contains a few 
small black ferruginous nodules. On the 
who le, however, the clay is fairly pure 
and apparently of good qua lity. The loca· 
tion of th is deposit, 21,6 miles from a 
paved highway, mitigates against com· 
mercial dcvelopment_ 

Allar Company depo$it.- Another ex· 
posu re of the Curry clay occurs along 
the south side of the Graham-Woodson 
road, 0.4 mile west of the Eliasvilte 
road fork and 2_4 miles west of the 
McCon Bridge in Young County (P I. V, 
locality 28) . The thickness of the clay a t 
this locality is 28 feet, and the amount 
of vertical exposUl'C is about 12 fee t. 
The base of the clay rcsts upon lower 
Crysta l Falls limcstone, and the top (If 
the section is eapped with loose slabs (If 
upper Crysta l Falls limestone, as indio 

3O~~ E Upper Crystal ra lls limtstone 

C-::==='l 
5hale 

20 ---
- - - Curry Clay 

. '" 
5ttlt in f u t 

Fig. 15. Cross section of Curry clay ot the 
Allar Compnny depoiit, 011 the south side of the 
Craham-Woodson TOlld, 0,4 mile west of the 
EliasviJIe rood fork in Young County. 

caled in figure 15. The clay is simi lar in 
co lor, texture, and general appearance to 
the Curry deposit described above, but 
the section contains more concretions, 
nodu les, and other contaminating mate· 
ria l, and it is thought that the clay a t this 
locali ty may prove to be of poorer quali ty. 

Chemical and mineral composition oj 
the Currr clar.- One analysis of the 
Curry clay is given below. 

AlIlIlysis 01 cloy Irom Curry pit, 2* miles west 
ulld 5 miles sowh 01 BreckellridGt!, 

Slephells Coullty. 

iR. M. Wheeler, analyst) 

Percellt 
by weight 

SiD. .._ .. _____ .. _._ .. ____ ... _. ___ . 
A],O. __ .. _ ..... _. _____ .. ____ ...... _____ ._. __ 

ffce+ ·Z;O;-~::.--.::==:~::::::._===::::==::=: 
CoO • ______ ..................... ____ ... ___ .. _ .... _ 
1\1g0 _._ ... _ ...... __ ... _______ .. ____ .... ___ .. _ 
Na,o + K.o _._ .... _. _______ ._ .. 
Ignition 1096 •••••• _____ • __ •. • _._. ____ . _ __ ._ 

57.35 
26,90 

0.92 
1.86 
1.42 
1.04 
0.88 
9.04 

'Ol~~~~~~~o§a~'~s.~.;m~~~~=o=cco~co=-=o~~~~~" -_-_- _ _ Sample -_-_-_-_---=-_--=-__ ____ Curr ci a 
- - - - .- - -- - - - -- - -- - ------------------ --

o 100 200 300 400 500 600 700 800 900 
Scale in Feet 

Fig. 14. Cross seclion of Curry dny II I the Curry pit on the south side of the ranch house. 
21,4 miles west and 5 miles south of Bleekenridge in Stephens County. 
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It will be noted that the clay differs 
somewhat chemicall y 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 Cu rry 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.4 

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 gu lly at the 
spi llway of Craddock Lake (formerly 
ca lled Twin Lake). 

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

DescripliO/t and t/tickness.-The Crad­
dock clay is a black or very dark gray, 
hard, compact joint clay weathering gray, 
and in most places oxid izing upon expo· 
sure to pink, red. and even maroon colors. 

'L." •• '0 Jolin T. Lonld.l •• ~I.,.~ I. U47. 

At the type locality the Craddock clay is 
..... eathered and has a light bluish·gray 
color mottled with pink, red. and rusty 
yellow stai ns. 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 
nea r Craddock Lake and at a locality L8 
miles west of Breckenridge. the clay is 
quite uniformly free from contaminating 
nodules and apparently of good quali ty. 

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 sha le, as shown in the 
section, figure 16. The clay is a compact, 
hard joint clay which when f reshly 
exposed breaks along conchoidal fractures 
to form large irregular·shaped blocks 
which have a dark grayish·blue color 
mou led with pink blotches. In places the 
blotches are so numerous that the clay 
takes on a pinkish or reddi!'oh appearance. 

MealUled U(liOA$ oj Craddo(k day. 

Pllle I.. .. ul;" 
No. 1'1 ... 

II 31 

32 

IV 24 

Fl""e 1'1 ..... , 
Nt>. h.d""K. 

16 City of CillCO 

17 Ashburn 

18 Cryslal Falls deposit 

T~;ck ...... 
Loulil, Ie. , 

I ,SOO feet west of Cisco Junior 
College and ISO feet eut o[ Crad-
doek leke. Eastland County__ 8 

North aide of U. S. highway No. 80, 
1.8 miles WC5t of counhouse in 
Breckenridge, Slephens County_ . 6% 

0.1 mile west of Cryatal Falls 011 
south side of road, Slephens 
County . __ . __ ..... __ .. ______ .. _ 5+ 
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$c OI le in fctt 
Fig. 16. Cross seclion of Craddock clay at the Irpe loculil}', the spillway of Craddock Lake 

on b nd belongin g 10 the r ity of CiS('o in Eostland County. 

In othe r places there lire rusty yellow 
stnius on the surface of the cl ay and 110ng 
fraclure lines ill tile clay. No concretions, 
iron nod ules, or gyps um crystals were 
seell in the cl ay at Craddock Lake, 
although these impurit ies urc rather com· 
mon i ll the clay at other localities. The 
thickness of the clay is about 8 feet. The 
clay and coal are well exposed al ong the 
deep gu ll y cast of the spillway for a d is­
tance of several hundred fee t. 

Ashburn deposit.- Thi s deposit is lo­
cated along the Breckenridge.Abilene 
highway in a road cut 1.8 miles west of 
the Stephcns Cou nty courthouse in Breck· 
enridge. The clay occurs j ust below the 
Newcastle coa l seam lind is underlain by 
si ltstonc and sha lc. Where mcasured, the 
clay WlIS exactly 6.5 fcet thick, as shown 
in the sectio n, fi gure li. The cl ay is dark 
gray, weathering light g l'3y, and is stained 
and intermixed with red and buff·colored 
ferru ginous ma tcr ial. It also co nta ins a 
few cl'ysla ls of gypsum and concretions 
of li mon ite and other im purities. The 
clay in this locality appears to be of 
lower grade than that at Craddock Lake. 

CryslIII Falls deposit.- The Crystal 
Falls dcposit is iocated 0.2 mile west of 
the genera l slore al Crystal Falls along 
a cut on the south s ide of the road (P I. 
IV, loca li ty 24) . T he clay is overlain by 

the Newcastle coal bcd, and its base is 
obscu red by detr itus in the bottom of the 
ditch, as shown in the section, figure 18. 
The clay is gray in color, wea thering 
redd ish and pi nkish·gray with rusly yellow 

Sutc ill r .. t 

Fig. 17. CrO~$ seClion of Craddock c1lly ot 
the Ashburn deposit on the north side of U. S. 
hillhway No. 80, 1.8 mi!es west of Breckenr id(l:t 
iu Stephens County. 

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

Fig. 18. Cross section of Craddock cia, at the Crystal FaU, deposit on the soulh side of 
the road, 0.2 mile west of Crystal r alla in Stepbens County. 

slreaks. In places it contains numerous gray· blue, ha rd compact, well ·laminated 
gypsum crysta ls and does nol appear to be sllale which breaks off into thin plates 
of as good quality as at the type locality and shaly fragments and weathers to a 
near Cisco. The lotal thickness ex posed light yellowish·gray color. The lower 
is about 5 feet, capped by about 25 feel portion of the shale is fairly pure and 
of sandy shale and sandstone. contains in most places only Il few soft 

Mineral composilion.- A sample of 
the Craddock clay from the spillway of 
Craddock Lake was examined by Dr. H. E. 
Grimm. He repor ted~ that the clay mineral 
component of this sample is a mixture of 
illite and kaolinite. About one·fourth of 
the clay mineral fraction as delermillcd 
from the differential curve is kaolinitc. 

FINIS SHALE 

Nome and stratigraphic posilion.-The 
name Finis was given by Plummer Ilnd 
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 Eastl and sandstone, a 
name given by Plummer and Horn· 
berger (1935 ) to the sandstone west and 
north of the city of Eastland. 

Description and Ihickness.-The 
shale in the Eastland region is a 

Finis 
dark 

small concretions of limonite and still 
fewer small calcareous nodules. The 
upper portion is si milar but more sandy 
and is interbedded with thin bands of finc­
grained sand or siltstone a fraction of nn 
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 II. th ick bed of medium to 
coarse sandstone, 3 to 15 feet thick. The 
thin bands of si lt and sandstone are cov­
ered wilh markings of plants and trai ls of 
animals and indicate a shallow near-shore 
type of deposition. The sandstone varies 
in thickness and shows everywhere quite 
strong cross· bedding Qf the beach and shal­
low·water type. The upper sandy beds 
ctnslitute qui te a serious overburden in 
excavating the good shale below. Sites 
fo r pits where the overburden is only 
soi l and slope wash from the friable 
sandstone above can be selected, however, 
by proceeding a few hundred feet away 
from the escarpment. 



24 The University oj Te:W$ Publicalion. No. 4915 

Noteworthy localiticl.- The Finis shale 
has not been mapped in detail. The only 
localities studied and sampled arc as fol· 
lows: Weaver exposure, Ci t)' of East land 
shale pit, and spillway ut Lake Eastland. 

Weaver expolure.~This exposure is 
located along an east and south.facing 
escarpment 1.3 mi les enst of the ci ty of 
Eastland and one·fourtll mile north of the 
Texas and Pacific Railroad, P rofil e a lld 
cross section of the out crop arc shown in 
figure 19. The Finis shale consists of two 
divisions : (1) a lower fairl y pure sili. 
ceous shalc occupying the broad gentle 
slope north of the rai lroad truck and cast 
of the escarp ment; and (2 ) an upper sunny 
shale and shale illlcl'bedded with thin 
bands of sandstone which occupies the 
upper portion of the eticarpment ca pped 
by the Eastland sandstone, as shown in 
the section, figure 19. The thickness of 
the lower econom icall y important shale 
is 4S feet. The thickness of the upper 
sandy shalc and overlying sandstone is 28 
feet. A good site for a shale pit is north 
of the ra il road track just enst of the 

~"' . ... ' .. .... tOllc 

• •• 

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

City oj Eastland lhale pit.~This pit is 
loented on land belonging to the City of 
Eastland , one· half mile west of the city 
nnd one·fourth mile north of the Texas 
and Pacific Huilroad, near the top of a 
loll' east·facing su ndstone·capped escarp· 
ment. The locality was an experimental 
pit opened by the Chamber of Commerce 
of Eastland and by Mr. Guy Quinn, The 
shale was testcd by Mr, Quinn for manu­
facture of pottery but was found to be 
bettcr adapted fo r brick and tile Ihml 
for pottery. Recentl y t~e site has been 
taken over by tile 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 
simila r to the lower shale in the Weaver 
exposure but is somewhat more compact 
and does not contain the bands of siltstone 
which overlie the lower shale on the 
Weaver tmct. The long gent le slope 
nort h of tl}e railroad track and immed i· 
ately east of the sandstone·capped escarp· 

SCilt in 
Fig. 19. Cross section or Finis shale at the Weaver eXpI)$ure on the norlh side of the T, 

& P. Rail road track, 1.3 miles east of Eastland in Eastland County. 
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ment is an excellent locality for opening 
a shale pit. Since the experimental pit is 
only a few feet deep, and no slJmpling or 
testing of the lower portion of the shale 
has been attempted, core drilling is neces· 
sary to ascertain the thickness and qu ality 
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 or' Eastland. The shale is 
si milar to the shale described at the 
Weal'er exposure. The top of the slope 
is capped by the massive cross· bedded 
Eastland sandstone, and belol\' the sand· 
stone is exposed about 10 feet of sandy 
shale containing thin layers of sandstone. 
Below the sandy shale 15 feet of fairly 
uniforml y pure shale of apparently good 
quality is exposed. Records of core 
drilling at the dam si te 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 
tract. 

Chemical ullolysis.-Chemical ana lyses 
of sampl es of this shale co llected from 
the city of Eastland pil and from the 
exposure on the Weaver tract have been 
supplied by Mr. Guy Quinn of Eastland. 

Lo!!!! on ignition __ ._._._ .. _ 
Silica ... __ .... _____ .... __ ..... . 
Iron oxide (Fe'O.L __ ... . 
Aluminum oxide (AI,O,l 
Calciunloxide (C ... O)_ .. _ 
Magn~ium oxide o.rgO) 

City of Weaver 
Eastland pit exposure 

Percent by weight 

11.41 
62.69 

4.39 
16.51 

l.44 
.48 

7.11 
62.14 

4.85 
15.93 

2.77 
.89 

It wiII be seen from these analyses thal 
ti}e Finis shale is high in sil ica and iron 
oxide and fairl y low ill alumina and lime. 
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CERAMIC TEnlNOLOGY OF THE CLAYS 

F. K. Pence 

INTRODUCTION 

Preliminary tests on samples of these 
north-centra l Texas clays made in the 
Research Laborato ry in Ceramics of The 
University of Tcxas AS early as November 
of 194·0 displayed ceramic properties 
which justified the recommendation of 
their use in the manufactu re of art pol· 
tery and related products. The outstand· 
ing qualities revealed were freedom from 
h~rmful .impurities, good plasticity when 
nuxed WIth water, normal drvin'" sh rink· . . . 
age, exceptIOnal strength in the dry state, 
and the development of a li"'ht cream 01' 

buff color on firin'" at the low maturin" • • temperature of Cone 04. to Cone 02, 
approximately 19200 to 20000 F. The 
first samples were submitted by H. 1. 
Tanner, Manager of the Eastland Chamber 
of Commerce, and were taken near thc 
highway between Eastland and Cisco 
where n pit was later opened ( this cor· 
responds to locality 12 of this report ) . 
Upon more extensive sampling, the 
samples at a dcpth exceeding 4 to 6 feel 

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

Data ?overing the wide range of samples 
trcated III this report conform in gencra l 
to the uriginal findings. Firings were 
made over a range of pyrometrie Cone 06 
to pyromet ric Cone 1 in ordcr to deter. 
mine the rate at which a given sample 
would approach vitrification. lL is also 
quite desirabl e that after the desired den. 
sity has been reached, a considerable fur. 
ther increase in temperatu re can be applied 
to the clay without over·fire. When this can 
be dOllc, the clay is sai(1 to have a satis. 
factory firing range. 

In o rder to faci li ta te ll1terpretation of 
the data as applied. to the fired test pieces, 
data on total shnnkage ami absorption 
aftc l" boiling in water three llOurs 

Wet wt.- Dry wt. 
(Absorption ) 

Dry wI. 
are p!o tte(l in curve form and accompany 
tabulations of tests. 
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QUINN CLAY, LOCALITY 1 

PI. I 

CERAMIC TESTS 

QUINN CLAY, LOCA LITY 3 

PI. I 

27 

Colorado River bridge deposit.-East 
!ide of Santa Anna- Brady highway, 0.7 
mile south of Colorado River bridge, Mc· 
Culloch County. 

Tarlor deposit.-Soulh side of Brown· 
wood-Coleman highway, 3.3 mi les west 
of Bangs, Brown County (fig. 1) . 

Raw color : purple 
Lime cOlltent: none 
Average drying shrinkage: 7.0% 
Water of plasticity; dry hasis, 29.1%; wet 

basis, 22.5% 
Average dry modulus of ruplure: 601 1hs./llq. in. 
Average fired shrinkage lit cOile 02: 8.1% 
Average fired modulus of rupture nt cone 02: 

4100 }hs./Ilq. in. 
Remarks: Bars made with de-airing e~truding 

machine. Clay worked ~ati$racto rily. Oxida· 
tion complete on fired hars. 

c.."c 
N.mh .. 

06 
<» 
02 
I 

filliNG TEST (ric .:'O) 

r"«~1 , .... I 
Color .I,rinbl" 

pink 10.5 
pink ll.D 
dark pink 13.5 
dark pink 15.5 

'" 
Plat~ I. lAcalily t 

'" 

Il.O __ 

1--__ -:;.,-(~·T.t . 1 .flrln" .~. 

\ 
\ 

Pcr«n, 
.hoo".I<" 

12.3 
11.0 
6.2 
4.5 

""1...A~,.rplI.n , 
'-...... -.... 

' .0 

Rnw color: purple 
Lime content: Ilone 
Plnsticity: good 
Orrins shrinkage: 7.4% 

rmTl'iC TEST (1;;.2(1) 

Con. T'~ro.nt 10 •• 1 
NIII"b~, Color . h,;nk,." 

06 pinkish·huff ao 
0 1 pink a5 
02 reddish·hrown 13.0 

I hrown 13.5 

'" 
Pla/~ I. hcalily 3 

] '" " " '­

" \ 

TOI,I ,I"o"'n"" 

't"<-A~>O'Pllon 
\ , 

\ 

"'" 
o.Oos 04 Ol 0.00' 04 Ol 

c:.... M. ... b« C:one Nu .. ~ ... 

J'~' ""n ' 
.~ ... 'p.;on 

12.9 
9.91 
3.86 
0.00 

Fig. W. Ah!lorption and tota l shrinkage cU.-·elI of Quinn day from Colorado 
River bridge deposit, McCull CM::h County, and Taylor deposit, Brown County. 
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Q UINN CI.A,Y, LoC"LlTY 4 

PI. I 

Gcorge (leposil.- East ei de of road and 
west end of outlier, 5.5 miles nor thwest of 
Bnngs, Brown Coun ty. 

Raw color: grayish·purple 
Lime content : low 
A'·erage .irying shrinkage: 7.5% 
Water of plasticity: dry ha5i~. 30.4%; wet 

buis. 23.4 % 
A'·erage dry modulll5 of rupture: 804Ibs./sq. in. 
Average fired shrinkage at cone 02; 7.3% 
Average fired modulus of ruptnre at cone 02; 

4710 lhs./sq. in. 
Remarks: Bars made with de·airing extruding 

machine. Clay worked 8II tidaclorily. O:dda. 
lion complete on fired bars. 

FIRI.,\C TEST (!!c.21) 

0>0, P~r.ea' '0,.1 P....,oa' 
N.",b<. Colo. .hrlnk',e '"'''pIlon 

06 pink 12.0 11.95 

" pink 14.5 8.70 
02 dark pink 19.0 0.27 
I dark pink 18.0 0.27 

eo, 

li.O 

QUINN CUf, LoC.U .. ITY 5 

PI. I 

Shore deposit.-Southcast side of out. 
lier, 1.3 mi les ens! of Eureka Baptist 
Church and 2.1 miles north·northeast of 
Buffalo, Brown County. 

Raw color! purple 
Lime content: nOll e 
Average dryinG shrinkage: 6.5% 
Water of plastidl)' : dry ha5is, 23.3%; we t 

lmsis, 19.0% 
A"cragc dry modulus of rupture: M4IlJs./sq. in. 
A"crage fired $ll1'jnkllge at cone 02 : 5.8% 
Averllge fired modulus of rupture al cone 02: 

4910 lbs./sq. in. 
Remarks: Barl made with de·ai ri ng extruding 

machine. Clay worked salisf"dorily. Oxida­
lion nOI complete on fired bars. 

06 
04 
02 
I 

, , 
< 

FIR1 ..... C TEST (fir. 21) 

Colo, 

pink 
pink 
"d 
"d 

Pot«n, '0,.1 Pelna • 
• hrinh,. .boo. pllon 

7.5 13.00 
9.0 10.95 

13.0 6.38 
15.0 3.58 

a.~, 04 at OOa,',---~ .. '--'o;,---
Con. ~ ... b'" C"". N"",b<r 

Fig. 21. Absorptioll and lotal ~ hrink Bge curves of Quinn clay from George 
Shore deposits, Brown County. 
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Q UINN CLAY, LOCALITY 6 

PI. I 

Cutbirth deposit.- 0.4 mile west of road, 
3 miles south ana 1 mile west of Gros· 
venal', Brown County. 

Rllw color: grayish-pi nk 
Ume content: none 
Plasticity: good 
Dr)'ing shrink~ge: 6.9% 

flame TEST (li~ . 22) 

'"" • P~"" 8' '0,.1 
NQ,.I><. ""- &brio k ... 

06 orange 10.0 
04 orange 12.5 
02 hrown 15.5 

I brown 16.0 

P4/~ I. l«"'i ly & 

". 

1Z,O Totol '""""oge 

1 "-
"-< ., \ 

\~Ab"'rpl~ 

\ 
•• \ 

\ 
\ 

Pe.ecM 
ol>torp .jon 

12.30 
9.45 
1.07 
0.00 

'---.... ~ " t .... Nv"'bt:~ 

Fig. 22. Absorption and tOlal shrinkngc 
Gaines deposi ts, Brown Coun ty_ 

QUI NN CL AY, LOCALITY 7 

PI. 

Caines deposit.- East side of roaa, 0.5 
mi le west ana 0.5 mile south of Gros­
veno r, Brown County. 

Raw color: #tray 
Lime (,O lllent : none 
Average dr)'ing shrinkage : 8.6% 
Waler of plusticity ; dr)' hasis, 29.0% ; wet 

basis, 22.6% 
Averat:e dry moduhts of ruptu re : 1123 

Ih • ./sq_ in. 
AI'ernge fired shrinkage at cone 02: 5.1 % 
A" crage fired modulus of rllptllr~ nt cone 02; 

3140 IIls./SI]. in. 
R~marks: Bars made with de-airiult cxt ruding 

maehine. ClD)' worked sa tisfactorily. Oxida­
tion complete on fi n:d bars. 

FIRINC TEST (lie .2l ) 

c ... ~ 1'~f<CO' 'Q •• t 1'"", ••• 
Np",t... Colo. . h.lnl<a.!:o . L .... ~ ' .. n 

06 piJlki~h'l'llrple 13.5 11.80 

" pinkish-purple 13.5 11.60 
02 pinki!h-purple 16.0 6.93 
I pinkish.pllrplc 1M 3.48 

PI.f~ E, l"".'ily 7 

16.0 

Tot~1 ,~",~ o9~ 

'" --"""' , VAb_pllon , , 
• , "., , 

"-"-
"-

•• , 
"-

M OG .. " t o"," Nv",~. r 

cun'C9 of Quinn clay from Cutbirth lln~ 
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QUINN C LAY, L OCALITY 9 

PI. I 

DeBusk deposit.- East side of Cross 
P lains road, 16 miles north of Bro wn­
wood and 0.5 mile northeast of P anther 
Creek School, Brown County (fig. 2). 

Raw color: reddi5h·hrown 
Lime content: none 
P!astici tr: gOQd 
Drying shrinkage: 6.50/" 

Coo. 
Num!> .. 

06 
04 
02 
1 

. 
< . , 
< 

fIRING TEST ( E~. 21) 

Poreon, tot.1 
Color .hrinh,. 

light "d 8.0 
light red 11.5 
reddish-brown 14.5 
reddish-brown 15.5 

Plate I. Locillily 9 

16.0 

" 
"-\ 

\ 

To!!1 ~hrjnk' 9' 

\<-Ab.orpt;on 

\ 
\ 
\ 

Po«""' 
ob",,,,';on 

13.9 
9.5 
2.5 
3.7 

\ -~ ,--
,%~.,--"--,~t-----,o;,-------

c.,.... Numb., 

Q UINN CLAY, LOCALITY 10 

PI. II 

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

Raw color: purple 
Lime content: none 
PlasticilY; good 
DI-ylng ~hrinkage : 8.0% 

FIRING 'fEST (Ii;. 23) 

Con~ 
Numbe. 

Pcr<tn, 'Q,. t Percont 

06 
04 
02 
1 

~.O 

'" 

12.0 

M 

Color . ~ r; nka ;. .b .... ,pt;on 

light reddish·buff 9.5 
reddish·buff 12.5 
reddish·tan 14.0 
reddish·tan 16.0 

Plafe.II, L.ocalify 10 

, , 
~Tohl .hr;n"g< 

'V'Ab.orPI,on , , , , 
\ \.._---

12.1 
7.' 
2.1 
1.4 

'~o\,,-----oo~.------'o''------

Fig. 23. Ahsorplion and IOl~1 shrinkage curves (If Quinn clay front DeBusk 
deposit, Brown County, and Rising Star deposil, Eastland County. 
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QUINN CI.AY, LOCALITY 11 

Pl. 11 

Wilson deposit.-Lower 8 fee t of clay, 
west side of Rising Star highway, 2 miles 
south of Cisco, Eastland County (fig. 3 ) . 

Raw color: gray 
Lime content: none 
PlasticilY: good 
Drying shrinkage: 6.5% 

Cun" 
?;uoobor 

06 

" 02 
I 

, , , 

FIRH'<G TEST (Ii;. 2~) 

PcocU' 'a,.t p.,con, 
Cat~r .h'; nh~< o booTP,:"n 

light red 5.5 
li:::ht red 9.0 
li/!hl reddish·hrown 12.0 
reddish·brown 13.0 

"" 

I~.Q 

IUJ , 
"-

P/Jfe II. ltulllify /I 
(L,wrr 8 ft. cf cI. y) 

, 

12.9 
9.4 
4.6 
1.9 

, 
Total .",i"~.go 

'-" '-
~Ab.orPI;on 

'-

'" "-, , , , , 
"" 'C----,';----;;;----~ Q'6 04 02 

Con. Nu mb<r 

QUlNN CLAY, LOCALITY 12 

PI. II 

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

Raw color: red, hrown, green, and gray 
Lime content ; none 
Plasticity: good 
Drying shrinkage : ? 

f IRI NG TEST (Ii,. 21) 

Po"tn, '0,,1 r.'OCD' 
Cola , .h.i" ko;" . b"''l' ,ion 

06 
04 
02 
I 

" 
> g 
• .. 
, .. 

, , 

pink 

'" light brown 
brown 

8.0 
10.0 
13.5 
13:5 

P/41e .J[, Lotllllfy It? 

, Total shrink ' ge 

'-
\ 

\ 
'\"-Ab.sccption 

\ 
\ 
\ 

~, Q4 02 

Cone Numbor 

13.4 
7.7 
0.2 
0.3 

Fig. 24. Absorption and total shri nkage 
depos it and from Quinn pit, Eastland County. 

curves of Quinn clay from Wilson 
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QUII'fr1' CuY, loCALITY 13 

PI. U 

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 
Plntieity: good 
Dry shrinka,e: ? 

FIRING TEST {l11.:5) 

Con. r ...... ,oul 
Numb • • '"'- .hrlnh,. 

06 light buff 7.5 
04 lighl bull 9.0 
02 li~lt Ian 10.0 

1 "" 12.5 

•• 

'" To' " 'lri"~'9' , ., , , 
" ; 

< 

P ..... , 
.boo. p. lon 

12.3 
10.1 

4.9 
24 

•• '~Ab .. rp!I'" 

\ 
\ 

"-•• " , .... 
~ 

" .. " OM. -. 

QUINN CUY, loCALITY 1 5 

PI. II 

/Prigh' and Harrell depoj;t.-Upper 8 
feet of clay, one-half mi le east of Lake 
Cisco dam, 0.1 mile north of fi sh hatch· 
cry, Eastland County (fig. 7) , 

Raw color : gmy 
Lime content: small amount 
Plasticity: ,000 
Drying ,hrinkage: 7.0% 

Co •• 
Nuonb<r 

06 
M 
02 

1 

, 
i 

FIR ISC TEST (ri,. :S) 

P . . .. ~, •• ,.1 1" ..... , 
C<> 1.. ,hrl. kal" • b totjl.!<wI 

reddish-buff 8.0 13.S 
reddish·buff 11.0 7.9 
reddish·tan 13.0 3.2 
light reddish·brown 13.5 0.4 

,~ 

\ 
\ 

\ 

•• 

.. 
"" 

PI./~ U, l«.Jily 15 
((J"*~ 6". " • .,J 

-..sT-'.oI ......... 9· 

\ 

'0Aboor Plion 
\ 

\ 
\ 

\ 

"- .... , 
.... .... 

" " <- N....,l>cr 

.... 

Fig. 25. A~rplion and lotal shrinkage eun-e5 or Quinn dsy rrom Fee depo!lit 
and Wright and lIarrdl deposil, Eastland County. 
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QUINN CLAY, LOCALITY 15 

PI. II 

Wright and Harrell deposit.- Middle 2 
feet of section, one·half mile east of Lake 
Cisco dam, 0.1 mile llOrth of fish hatchery, 
Eastland County (fig. 7) . 

Raw color; aimosl black (carbonaceous) 
Lime content; none 
Plasticity; good 
Drying shrinkage; 5 .5% 

Con" 
N"mb-e. 

06 
04 
02 
I 

fIRIN'" 1'£ST (fi l .26) 

PO"'~"' ,0t. 1 Pc,""'" 
Color Ibrlnh; o . blo' I";O" 

light reddish·pink 7.5 19.7 
light reddish·brown U.S 13 .5 
reddi~h·brown 13.5 7.' 
reddish·brown 13.5 5.6 

\ PlI tt D, Lcc~/;ty 15 
\\ {Mi<lil . i!ft. of u:,,·~,} 

'" 

.. , 

\ 
\ 
\" .. b .... pl, •• 

Toti l 

\ 

\ 
\ 

\ 
\ 

\ 

.~r;n~.g" \ 

........................... 

".L----;o----;;;-----; ~G 04 OZ 

QUINN CLAY, LOCALITY 15 

PI. II 

Wright alld 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 cOll tem : low 
Plasticity: good 
Drying shrinkage: 6.50/0 

FIR1II."G TEST ( fi; _ 26) 

Cone 
Numb .. 

pc"on. '0'01 l'e,"en, 

06 
04 
02 
I 

'" 

(0.0 

'" 

,., 

.ild"h," . 1;>"" .,,';0" 

light reddish.pink 8.0 
light reddish· pink 10.5 
light reddish·brown 11.5 
brown 13.0 

PI"!~ D", LccllMy 15 
(u""tr "ft. of c/~y) 

Tot. 1 .~ri","g.· 

14.0 
8.1 
4.4 
2.9 

Fig. 26. Absorption and total ~hrinkllge CUrVeg of Quinn clay from Wright and 
I-Iarrell deposit, Eastland County. 
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Q UINN CLAY. LocALITY 16 

PI. II 

CiJco Country Club depmit.- East 
side of old Breckenridge-Cisco road, 1:6 
miles north·northeast of Lake Cisco dam, 
Eastland County. 

Raw color: grayish·green 
Lime content: high 
Plastici ty : good 
Drying shrinkage: 7.5% 

FIRING TEST (n,. 21) 

CO"" P.,, "", , ... . 
Nu ... ..." Col.r . hrlnhKO 

06 light reddish-pink 11.0 
0< light reddish·brown 13.5 
02 reddish·brown 13.5 

I reddish·brown blonted 

~ 

Pil le IT. locl/ify fo 

, .. 

Pcrcon l 
. b' o, r,jon 

8.8 
0.' 
I.' ••• 

M,~.-----;~;-----~,O,-----c 
C_ Number 

QUINN C LAY. LocALITY 17 

P!. II 

Old Breckenridge-Cj$co road depoJil_­
East side of road, I mile south of East. 
land-Stephens County line, Eastland 
County. 

Raw color: red 
Lime COnlenl: none 
Pla~ ticit y: good 
Drying shrinkage: 7.5% 

FIRING TI'S T (H, . ~1) 

CO"' P.r ••• , 101,1 
:'- umb.r C,lo. oil'; ... ," 

06 light "d '.5 
04 light "d 13.0 
02 d~p Lrown 16.0 

I deep brown 16.0 

'" 
Pflh 8. loc~/y / 7 

Pe,"oM 
"b'O,,'Ii~" 

12.00 
6.02 
0.26 
0.13 

Fig. 27. Absorption and total shrinkage curves of Quinn clay from Cisco Country 
Club and old Breckenridge road deposi ts. Eastland County. 
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Q UINN CLAY, LocAr..lTY 18 

Pl. III 

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

Raw eolor : red and gray mottled 
Lime content : none 
Plastici lY: good 
Drying shrinkage: 8.7% 

FIRING TEST {Ii , . 28) 

Cone Po« .. " 10101 
Nu","", Color . h,inkoce 

06 pink 
O. pink 12.0 
02 "" 15.5 

1 "" 16.0 

zoo 
Pli/fe llI, L(lci/lily 18 

Pet«n, 
. b50lJl,jon 

11 .90 
8.40 
1.06 
0.13 

Q UINN CLAY, LOC Ar..lTY 21A 

PI. 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 
Pl8sticity: good 
Dryins shrinkage : 8.0ro 

FIRING TEST In, . 28) 

Cono Pe«on, 10101 
Number Colo, .bri.h, e 

06 pink·sray 10.0 
04 pink·sray 11.5 
02 gray·green 16.5 
1 gray·gret:n 18.0 

,,: 
PI6fI! E. LlXillify 21 

IH 
, , , , , 

:..sToW " "" ' g' 1,0 

> \ 
; \ , 

\'-... ~'o'pt"'n .. 
\ 
\ 
\ 

<.0 \ 
\ 
\ 

Pe,co"' 
ab"" ~lion 

17.00 
12.10 
0.29 
0.43 

'" ----
~ 0< " Con. N""~,, 

Fig. 28. Absorption Dnd lotal shrinkase curves of Quinn cia)' from Sandy Creek 
bridge and Beal depm;its, Stephens County. 
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QUINN CLAY, LOCA I.ITY 22 

PI. IV 

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

Raw color: red 
Limo content: none 
Average drying shrinkage: 7.6% 
Wllter of plasticity: dry bpsis, 29.4%; wct 

basis, 22.8% 
Average dry modulus of rupture : 667Ibs./sq. in. 
Avernge fired shrinknge at cone 02: 8.4% 
Average fired modulus of rupture o. t cone 02: 

6420 Ibs./sq. in. 
Remarks : BaTS mllde witll de·airing extruding 

machine. Clay worked ~tisfactorily. O"ida· 
lion complete on fired ban .. 

FIRI NG TEST (fi,.:III) 

,", " •• eon. ,,,,.1 '< .. tn , 
"" .. I>cr Col". ••• inka .. ob""'P'1ooo 

06 orange 9.5 12.50 
01 orange 13.5 9.65 
02 "d 15.5 5.25 
1 " d 16.0 0.00 

'" P/~f~ !Y, l«.liIy N 

'" 
T.I.I oJ>rir,"'~. 

Il.O , , 
"-

" ",","Ab.orplion 

•• , , , 
" 

••• 
, , 

\ 
\ , , 

•• 
" " ~ 

Cone Nv"'Nr 

Q UINN CUY, LOCALITY 23 

PI. IV 

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

Raw color: led and gray 
Lime COllIent: none 
Average drying shrinkage: 7.9% 
Water of plas ticity: dry basis, 27.8%; wet 

basi" 21.8% 
Average dry modulus 01 rupture : 804-

Iba./lq. in. 
Average fired shrinkage at cone 02: 8.2% 
Average fired modulus of rupture at COM 02: 

7900 Ibs./lq. in. 
Remarks: !},ars made Wilh de-airing utruding 

machine. Oay worked satisfactorily. Oxida­
tion complete on fired bars. 

rllUNC TEST (11,. :111) 

0.., ' <t«"O, ' .... 1 P ...... , 
Numb(,. Colo. .k,i.ka,. .boorpll"n 

06 orange 10.0 12.40 
04 orange 11.0 9.00 
02 "d 15.0 2.20 

1 red 16.0 0.36 

"C.~ 

PI'/~ N, L~"Jlily 23 

11 • . : 

Il.O , , 
\ < \ .. 
~Ab •• rplie" 
\ 
\ 
\ 

" \ 
\ 

"-, 
'" 

o.°e • ~ ~ 
,~, N..."b" 

Fig. 29. Absorption Pnd total shrinkage curves of Quinn clay from Veal and 
Hubbard Creek crossing deposits, Stephens County. 
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QUINN CU" LO CJ\.L1TY 26 

PI. V 

Cotten deposit. - East of Wagon Tim­
ber Branch. 0.2 mile north of Crystal 
F/;I ll s road, and Ij. miles west of EliasvilIe, 
Young County. 

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

FIRING TEST (fj ~ . 30) 

Con. Pe«'.' ,Q,. I 
Numb« Color ,!"i"h.,. 

06 light pink 10.0 
W light pink 10.0 
02 cream 10.5 

1 cream 11.5 

'" 

I~.O 

'.0 

ro,«"' 
.bo ... ,,; •• 

11.9 
10.2 

6.9 
5.1 

Q UINN e t AY, LOCALITY 27 

Pl. V 

Linderman deposit.-West side of E lias­
\'ille road, 0.9 mile south of Graham­
Woodson road, 10 miles west of Graham, 
Young County (fig. 10) . 

Raw color: reddish·purple 
Lime content: none 
Plasticity: good 
Drying shrinkage : 9.5% 

0,0. 
N"mhoc 

06 
0< 
02 

I 

'" 

12.~ 

'.0 

FIRING TEST (n,.30) 

light red 
light red 
light red 
light red 

Por<O"' to •• l 
.hf;~k.~" 

10.5 
U.S 
14.5 
14.5 

P/~fe Y, L"~illify 27 

Tot.1 .h;in~'9. 

Pe.eo", 
~b'Ofptlon 

11.4 
9.3 
6.1 
<.6 

Fig. 30. 1\bsorpLion and 10101 shrinkage cUr\'es of Quinn clay fro m Cotten and 
Linderman deposi ts, Young County. 
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QUINN CL,,"Y, LOCALITY 29 

Pl. V 

DiXQ" deposit.-One-Iourth mile north 
of Brazos River, 1 mile east and one·half 
mile soulh of old Fort Belknap, Young 
County. 

Raw color: reddish.purplo 
Lime conlent: none 
Plasticity: &ood 
Drying shrinkage: 10.0% 

FIRING TEST (Ii;. !\) 

Con. 
Numb .. 

POI •• n, '0101 Pe,"~1 

06 

'" 02 
1 

Color .hrl "k.~. .b..,'p'l .... 

ligh t red 13.S 
light red 14.5 
dark reddish·brown 16.0 
dad" reddish· brown 16.5 

'" 

;.-- -Toto I 1~'in"S' 

12.a 

Cone . N~mbu 

7.' 
3.' 
0.0 
0.0 

QUINN CLAY, LOCAI.!1'Y 30 

PI. V 

Smith deposit.-North side of Graham 
road,S miles cast of Newcastle. Young 
Coullty (fig. 11). 

RIIW color: gray-purple 
Li me conlent: none 
Plasticity: good 
Drying shrinkage: 7.5% 

f' !RlNC 1£51 (Ii,. 51) 

Cono r~"<nl lOlal P.,,,.", 
Nun ,b., C>l.r .hrink.o, o a blOfJ>,I •• 

06 
04 
02 
1 

light crenm 
light cream 
light cream 
cream 

'" 

16.0 

" 

, , 

7.5 
7.5 

U.S 
12.5 

' ....... _-- ... 

" ~--;::;---;::;----: 0; ()4 02 
Con~ Nu",b<r 

12.<1 
10.4 
'.1 
4.5 

Fig. 31. Absorption and total shrinkage curves of Quinn clay fl1lm Dixon and 
Smith deposits, Young County. 
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CUR RY CLAY, loCALITY SA 

PI. I 

Byrd deposit.- O.l mile north and 0.1 
mile east of Grosvenor. Brown County 
( fig. 12). 

Raw color: red 
Lime contenl: large 
Plasticity: good 
Drying shrinkage: 6.1% 

FlRINC TEST Cfi,.32) 

Cgne Per.nlle,. l 
Numb .. Color ohr)nuJ' 

06 pink 6.5 

'" pink 6.5 
02 dark pink 10.0 

I "d 11.0 

" 

16.0 

IZ.J 

•. < 

•• 

P ... "o, 
oblOrp,;oo 

14.10 
11..20 
6.98 
420 

CURRY CLAY, LoCAUTY 19 

PI. III 

l.oudder deposit.- 714 miles sou th an d 
21Al. miles west of Breckenridge in no rth­
enst corner of section 2263, Stephens 
County (fig. 13). 

Raw color: gray-pink 
Lime content : none 
Plasticity: good 
Drying shrinkage: 7.5% 

FIRING TEST (fIJI. 52) 

Con. Per •• n, '0'01 
r."u"b .. Colo, ,h'\n1o,,, 

06 cream 8.0 

" cream 8.0 
02 cream " I cream as 

". 
PI./~ JJI. L«~/ily 19 

16.0 

••• 

PctooO, 
. b.oorp,l.,.n 

12.9 
11.S 
'.1 
7.' 

O.OOl;,'c-~~~~:---~~~",-----" 
Cer .. Numb , r 

Fig. 32. Absorption and tOla1 shrinkage curves of Curry clay from Byrd deposit, 
Brown County, and Loudder deJX'Sit, Stephens County. 
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CUIIIIY CLAY, LOCALITY 28 

Pl. V 

Allar Company deposil.-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 
A\'erage drying shrinkage: 8.5% 
Water of plasticity : dry basis, 31.0%; wet 

basis, 23.8% 
A\'erage dry modulus of ruplure: 8631bs./sq. in. 
Average fired shrinkage at cone 02: 7.2% 
Average fired modulus of rupture at cone 02: 

6990 lbs./sq. in. 
Remarks: Bars made wi th de-airing extrud· 

ing machine. Clay worked satisfactorily. 
Oxidation complete on fired bars. 

Con. 
l'>umbO' 

06 
04 
02 
I 

flRINC TEST (fi,. 33) 

Per<cn' ,.,.1 pO'"", 
Colo, . hriokoso .b.orp,ion 

light "d 9.5 12.7 
light "d 12.0 9.5 
light reddish·blown 13.5 9.0 
reddish·bMwn 16.0 3.8 

zo.o 
Pldh r, Lccolfty 28 

Tot. 1 .Orin!c.ase 

'0 

' .0 

0.0 06!c-----; .. :---".,,---~ 
Cont Numbtr 

CUMY CLAY, LOCALITY 20 

PI. III 

Curry deposit.- 21,4 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: goOO, sticky 
Drying shrinkage: 7.0% 
Sample showed high percentage of scum. 

Cone Pe«ut '0,.1 P,,,.n' 
"Llmb« Colo, .h';"k. ~. . b •• :npti6" 

06 
04 b,' 12.5 6.2 
02 light tan 15.0 0.6 
I dark tan 15.0 0.0 

PI;,t~ JII, LDC~lifyM 

T.ill shrin~age 

'" 

••• 

••• 

Fig. 33. Absorption and total shrinkage curves of Curry 
Stephens County, and Allar Company deposit, Young County. 

clay from Curry pit. 
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CRADDOCK CLA Y, Loc.AUTY 24 

PI. IV 

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

Raw color : purple-gray 
Lime tonlent : none 
Plastidty: !ood 
Drying shrinkage: S,S'}\; 

FIRING TEST (Ill- "1 

"M PeReal '0101 
~u",bc. "'- ob.l.b,. 

06 reddish·pink 9.5 . , reddish·pink 9.5 
02 reddish·pink. II .S 

1 reddi!.h·tan 12.5 

, 

P.""n' 
oboo'1"lon 

1a7 
12~ 
9.1 
6~ 

Plitt B , lfIc.lily Z4 

1'-0 

flab .... pl"" 
" ,,0 ',,-

" 
} , 

Total JIotw"S· "-, ., 
" "-, .. 

0.°0;, ----:,,:---.,,:-----: 

C_ N ..... ' 

CRADDOCK CUY, Locum 31 

Pl. n 
City of Cisco d~po"il.-l500 feet west 

of Cisco Junior College and 150 feet east 
of Craddock Lake, Eastland County 
( fig. 16) . 

RlI.w Ci:llor: red·gray 
Lime content: none 
Average drying shrinkage: 6.S'}\; 
Waler of plaSlici ty: dry basis, 29..2%: wet 

basis, 22.6% 
A" erage dry modulus of ruplure: 50~ IhsJIq.in. 
Average fired shrinkage at cone 02: 6.S'}\; 
Average fired modulus of rupture at cone 02: 

5870 lbL/sq.in . 
Remarks: Bars made with de-airing extruding 

machine. Clay worked Ntlid.cIOti ly. Oxida· 
tion complete on fi red ban. 

06 .. 
II:! 

1 

n.n~c TEST (n,. U) 

P. ", • • , ,otal P"~I 

Colo. o~';"ko.. .1oM."' .... 
Ughl reddish·pink 6.0 
reddish.pink B.O 
light reddish·brown u.s 
reddi.!-h·brown 12.5 

" 
Pull II. lrx:lI/ry 31 

, .. 
It.1I 

'.0 

.o~~----,~:o-----.o~,------. 
c.0I\~ rol","b .. 

15.6 
12.1 
5.7 
2.0 

f i,. 34. Absorplion and 101111 ! hrinkage curves of Craddock elay from Crystal 
f alls depo$il, Stephens County, and City of Cisco deposil, Eastland County. 
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The foregoing data set forth the per· 
formance of the claYII when prepared by 
the normal plastic process. In the manu· 
facture of art pottery and speciahy prod· 
ucts, the process of fabrication known 
all "casting" is of equa l imporlancc. In 
this process the clay is made into n "sli p" 
with water and the ware formed by pour· 
ing the slip into plaster molds. Sample 
from locality 12 was used in detennining 
the most favorable specifications govern· 
ing the composition of a casting slip. 
Th is was found to be as follows: To a 
given amount of dry clay add 60% water, 
0.06% sodium ailicate solution (40° 
Baume), 0.30% barium carbonate. (All 
percentages are based on weight of dry 
clay used.) This will make up n casting 
slip ca rrying the maximum percentage of 
clay sol ids. 

The barium carbonate introduced into 
the above formula is for the purpose of 
precipitating sol ubl e salts which would 
otherwise concentmte at the surface of the 
ware and form "scumming." This !Cum­
ming wou ld render the glazing of the ware 
more difficult. However, normal results 
clln be obtained with suitable glues ap­
plied to products made up accord ing 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 gclling; probable maxi· 
mum production two casts per day. 

The following are favorabl e 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 tolal 
shrinkage is in excess of 12.5 percent. 
This is somewhat high for the use of this 
material in heavy structura l 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 '~ares 
fabricated by either plastic or l lip 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· 
pcrllturc of Cone ()4. to Cone 02. 

Il ill reeommended, 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. 
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