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THE GEOLOGY OF COKE COUNTY' 

By J. W. BEEDE a nd W. P . BENTLEY 

INTRODUCTION 

The geology of Coke County was worked out in connec­
tion with the study of the section of the Permian rocks as 
exposed along the Colorado River. This section and the 
larger structural phenomena encountered constitu ted the 
main work within the co unty_ The areal geology received 
minor consideration nud is somewhat generalized. The 
study of the Comanchean beds was general. However , it 
is hoped that the treatment of the county as a whole will 
prove to be of value, and t hat some co nt ribution has been 
made to the knowledge of it. 

Mention should be made here of t he generous assistance 
given Uf:. by the people of the county a nd especially to Mr. 
Charles Escue who devoted much time to assisting us with 
his detai led knowledge both of the land surveys and of the 
geology of the county. 

G EOGRAPHY AND PHYSIOGRAPHY 

Coke County is sit uated j ust sout hwest of the center of 
the state in what is usually referred to as "West Texas." 
It is nbout twenty-six and one-half miles wide by t hirty­
t hree and one-hnlf miles long and has an areH of approx i­
mately 888 square miles. The Colorado River flows south 
of east t hrough t he central part of the co unty . The main 
trib'ltaries of the stream from the nor th are : Kickapoo, 
CO\\ , Indian, Mountain, l\1essbox, Yellow Wolf, Rough , 
i\1-cadow, Sand and Sil ver creeks . All these streams rise on 
the Callahan Divide and !low south into the ri ver. Those 
on the south side rise on the Edwards P lateau and flow 
north into the r iveI'. They are : Mule, Live Oak, Wild Cat. 
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Paint, Salt, Pecan, Rough, Gasconade, and Heifer creeks. 
The surface of the county is, on the whole, rough. The 

"mountains" on the north and south sides of the river rise 
from 100.to 500 feet above their bases. The valley region 
between the mountains is fairly well dissected and has an 
immediate relief, from creeks to divides, of 50 to 150 feet. 
The lowest point in the county, on the Colorado River, is ap­
proximately 1700 feet above sea-level, and the highest known 

FIGURE 1 

Sketch map showing physiographic regions of Texas, and location 
of Coke County. Abbreviations: HP, Panhandle High Plains; LE, 
Llano Estacado or Staked Plains; NCP, North Central Plains; CM, 
Central Mineral Region; EP, Edwards Plateau; TB, Toyah Basin; 
CR, Cordilleran Region; SP, Stockton Plateau; GP, Grand Prairie; 
GCP, Gulf· Coastal Plain. The ruled area represents Coke County. 
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point, about 10 miles west of Blackwell in the eastern half 
of the county, has an elevation of 2558 feet. Higher points 
may occur in the western two-thirds of the county. This 
gives a total relief of at least 858 feet. The mountains south 
of the river are not so high as those on the north side of it, 
tho,ugh they are composed of the same strata, which were 

FIGURE 2 
Sketch map of Coke County region showing Edwards Plateau, 

Callahan Divide, and the Colorado River Valley. A-A, location 
of the cross section shown in figure 3. 

once continuous over the whole county. These upper (Co­
manchean) beds dip, or slope, to the southeast, making them 
higher north of the river. 

The "mountains" in the south part of the county form 
the northwest part of the Edwards Plateau. This plateau 
is roughly bounded on the north by the Colorado River, on 
the south by the Pecos River, and extends from that section 
of the Balcones Fault scarp, or bluff, between Austin, San 
Antonio and Del Rio, northwest to the Staked Plains. The 



NORTH AND SOUTH SECTION ACROSS COKE COUNTY NEAR RoBERT· LeE 

COLORADO I=lNER VALLEY CALLAHAN DIVIDE 
____ :... ____ Ol:d "pL:orteou 4I.*lctU ------'------ .. 

FIGURE 3 

Section acrosS Coke County near Robert Lee, showing Edwards 
Plateau, Callahan Divide, the old Colorado River Valley, and the 
new valley within it. It alSQ shows a cross-section of the geologic 
formations of the central part of the county. 
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plateau was once continuous and unbroken ov~r nll of Coke 
County to the Callahan Divide and much farche l' both n01'th 
and west to the Staked Plains, At that ti,me the Co!omdo 
River flowed in the same general direction that it now does 
and probably near its present position. At any rate, it was 
over some part of the present valley between the mountains, 
In the course of t ime this ri ver and its tributaries excavated 
a great wide valley which had a relatively even su rface Hnd 
was well drained. This valley is shown in the cross-section 
as the "Old Valley." In this way the northern part of the 
Edwards Plateau was cut away from its main body by the 
work of the Colol'ado River. The t r ibutar ies of the Colo­
rado and Brazos rivers have cut the northern pnrt of the 
platea!! into a series of "mountai ns" or mesas, a ll of which 
have been called the Callahan Divide. They are remnants 
of the old plntenu and are called "monadnocks." Moro 
Mountain and the Table Mountains in Runnels County, the 
Kickapoo Mountains, Hayrick Mountain, Cole Mountain 
and the Stepp Mountains of Coke County, a re all monad­
nocks. A considerable part of the Callahan Divide forms 
the watershed between the Color ado Ri ver and the Brazos 
River. 

The limestones of the Plateau and Call ahan Di vide :lI'e 

much more resistant to eros ion than the soft red sandstone:> 
and shales beneath t hem. As soon as the Colorado cut 
through the firmer rocks into the softer beds below them, 
the river and creeks widened the valley rapidly by under­
mining the harder rocks. Th is process kept the bluffs steep 
and constantly crumbling in, with the result that the valley 
was widened much more rapidly than ' it would have been 
had all the rocks been firm, 

AILe!' the old valley had been excavated, either the land 
was uplifted 0 1' else the Color ado Ri ver finally cut a deeper 
t rench through the harder rocks farther enst, so that the 
velocity of its current was sufficiently increased to cut a 
deep channel through Coke County. Even now, wherever 
the river runs on bed rock, it is still deepening it channel. 
Under these conditions the new valley was carved in the 
floor of the old valley. Small bottom lands along the river 
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have been formed by the me~moering stream. The creeks 
have cut deeply below the old valley and are still cutting 
down thei r bed::; in order finally to come into adj ustment 
'with the river. 

In this manner the once relatively plant: .surface of the old 
valley has become quite rugged, and the larger creeks, like 
the river, have very little bottom land in their vall eys. On 
account of the firmness of the Comanchean rocks of ctle 
Edwards Plateau and the Callahan Divide and the unresist­
ant soft beds beneath them, the rise from the old valley to 
the plateau and mountains is abrupt, forming the steep walls 
of the Colorado Ri vel' Valley. 

SINKS 

On the plateau ar e sinks and depressions which have no 
surface outlets. The open thl'oats, or sinks, are frequently 
referred to as "blowouts" or "gl;\S blowouts." In reality 
these holes or openings are simply solution holes dissolved 
a t the cross joints, or cracks, in the limestone, by downward 
!makin~ rainwater. The water enters these cracks and 
s lowly pa:-;ses down until a horizontal plane bebveen the 
layers is reached along which it may follow and below which 
the joint is closed. This water next comes out at the su\', 
fnce as a seep, 01' intermittent spring, in som~ c~myon; or 
perhaps may continue as an underground flow beneath the 
gravel and boulders in the bed of the canyon without emerg­
ing as a surface stream. From the moment of its entrance 
into the rocKs, the water begins to dissolve the limestone 
with which it comes in contact, until a vertical throat and 
horizontal channel are dissolved. These are called sinks, 
and caves, respectively. 

(The accompanying illustrations show joints in the layers 
in Comanchean limestone in the mountains, and in Permian 
limestones on the lower plains. The latter rest upon soft 
clays which creep readily when wet, so that blocks are 
gradually pulled away from each other along the joint 
cracks and creep down the slope.) 
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A. Two monadnocks of the Callahan Divide. Kickapoo Mountain 
in the f~ground, Hayrick Mountain in the left background . 
They ure remnants of t he Edwards ·Plateau. 

B. One of the TKbie Mountains at Table Gap, Runnels Count y. 
Another relic of the former extent of the Edwards Plateau. 
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A. Joints in dolomitic lime~tone resting on clay shale. The larger 
(majol' ) joints J"un from the foreground toward tho back­
ground. The joint blocks are separating and creeping down 
the slope during wet weather. The minor joints run from 
right tt, left. Western Runnels County, Chor.a format ion. 
Looking cast. 

B. Another view at the samc locali ty, looking south. It shows the 
joints and joint blocks. The limestone here is creeping down 
the hi!! as in the ather picture. 
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The water on entering the joints usually fonows down the 
dip of the beds of t he l·ocks. The normal dip of the Coman­
chean rocks of the plateau in Coke County is south of east. 
Probably much of thi s water ult imately finds its way in to 
the underflow of the North Concho River. Sometimes these 
throats become sealed wi th clay, and the water stands in the 
basin of the sink for considerable lengths of time. Iii such 
cases the water may enlarge the sink basin by dissolv ing the 
rocks a round its rim. In this way these upland lakes may 
grow to have a conside l'Uble a rea. 

HISTORY 
The first account of the geology of Coke County accom­

panied by a geologic map was given by Professor W. F. 
Cummins and Dr. Otto Lerch, in a paper entitled, "A Geolog­
ical Survey of the Concho Country, State of Texas."" The 
"Concho Country" comprised Tom Green, Coke and Irion 
counties. In this a rticle, the Perm ian, Cretaceous .and later 
deposits were briefly described and ma pped. In another ar­
t icle," Lerch descri bes the San Angelo beds .and gives the ir 
position between the Permian beds below and t he Coman­
chean rocks above, also mentioning the fact that they a re 
unconformable with both the Permian and Comanchean. His 
description of the fo rmat ion, briefly, is as follows : 

"Above this (osliilifel'ous limestone (at Ben Ficklin) rests a quartz 
conglomerate about twelve feet thick. The IJebbles are well watcr­
worn, of small size and bound with n s iliceous and irony cement . Tile 
conglomerate is stra t ified, dips towa rd the northwcst under a steeper 
angle, however , than the undcrlying deposits. and is occasionally inter· 
spersed with large blocks of green ami red speckh~d quartzite. The 
conglome rate is very hard, takes an excellcnt polish and is of a 
yellowish ted color. Above it li!!s a series of red and yeHow colored 
days and sandstones, about ono hundred feet thick, overlaid by Iigh.ter 
buff and whilish-colored t hin beds of loose, fri able sandstone snd 
clays about fifty feet thick, followed unconformably by the T rinity 
sands." " 1 have t r aced t his conglomel"atc for nea rly twenty miles 
toward the north and ils stratigraphic position with the beds above, 
below the Trinity sands . .. and propose fo r them t he name 'San An· 
gelo Beds'." 

' Arnel"" Geol., Vol. V, pp. 321-325, 1890. Map. 
3Amer. Geol., Vol. VII, pp. 74 -77, 1891. 
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Twenty miles northward from San Angelo along the out­
crop of these rocks would carry one to the vicinity of Mount 
Margaret, Coke County, where the best known exposures 
of t he beds are to be found. There can be no question but 
that Lerch was following the promi nent outcrop of these 
rocks f rom just north of San Angelo to t he Mount Margaret 
region near Tennyson. 

Since his fOrmation closely resembled the Triassic con­
glomerate of t he plains farther northwest, and appeared to 
be unconformable with both the overlying Comanchean and 
underlying Permian beds, Lerch refer red them to t he Tri­
assic or "Jura-Trias," as described by Marcou. Lerch states 
that: "I am nowl inclined to think that this group of strata 
is of Triassic age and may be a southward continuation 
and thinning out of t he strata 300 miles westward called 
Jura-Trias bY' Jules Marcou, the occurrence of which below 
the Staked Plains was announced many years ago by him." 
It is now found that in following these beds westward, they 
pass conformably bcneathJ the Dou ble Mountain beds of the 
Permian, as will be shown in the following pages. In t he 
first of these papers Cummins and Lerch gave a section 
of the Comanchean rocks with a li st of species of fossils, 
and discussed the later gravel, clay, and sand deposits. 

The San Angelo beds rest upon the Clear Fork beds. In 
order that the signi ficance of the terms "Clear Fork" and 
"Double Mountain" may be clearly understood in t he fol­
lowing discussion, their original as well as later definitions 
as modified and more clearly stated in later work are repro­
duced here. 

The first mention of the terms "Clear Fork" and "Double 
Mountain" beds was made by Dumble in the F irst Annual 
Repor t of the Geological Survey of Texas; in which some 
of the characters of each were mentioned. Their fi rst full 
definition was given by Cummins on pages 186 to 189 of the 
same report. They were more fully described later in the 
Second Annual Report'1 f rom which the following state~ 

ments were taken. 

~Pp. lxix-lxx, 1890. 
"Pp. ·100-402, 1891. 



The Geology of Coke CountJ! 15 

Describing the Wichita, Clea r ·Fork and Double Mountain 
beds, Cummins says: 

"I have separ ated the strata of the Permian into three divisions, 
under the names of Wichita Beds, Clear [i'ork Beds, and Double 
Mountain Beds. These divisions have been made more for the sake 
of convcnience than for any (lther reaS<ln, especially the last tW(l." 

After giving the location of the Clear Fork Beds, his 
definition of the Clear Fork and Double Mountain beds is 
as follows : 

"The Clellr Fork Beds are composed of limestones, clay and shale 
tleds, and sandstones .. The sandstones are not so abundant 
as in the Wichitll Beds, and are not so massive, but generally thin­
bedded. T he clay:o 'I re blue and red, the red occurring in thick, heavy 
beds . . ." 

I n defining the Double Mountain beds their features are 
thus characterized : 

"These beds lie in direct contact with the Clear Fork Beds through­
out the whole length, and no attempt has been made to determine a 
line of division between the two divisions. The beds are composed 
d sandstone, limestones, sandy shales, red and bluish clays, and thick 
beds or gypsum. The limestones are generally of an earthy variety, 
.:l.nd in places have many casts of fossils, the newer types being mOl·C 
ll\ rgely represented than the older. The gypsum bcds are numerous 
arid mnny of them are very thick. All thc clays and shales are im­
pregnated with gypsum, and many of them ean·y a large per cent 
of common suIt, The sandstones arc generally very friable and of 
,·arious colora, red, white, and spotted ." 

In short, the Clea r Fork Stage is characterized by heavy 
shale beds, some sandstones and limestones . The Double 
:Mountain stage is characterized by sandstones, th ick gyp~ 
sum beds, some sandy shales and ear thy limestones. It 
should ah~o be kept in mind that this differentiation was 
made in nor th Texas and not along the Colorado River . 
However , the definit ion holds very well for the Colorado 
River section. Indeed, the separation of t he Double Moun­
tain from the Clear Fork is much more definite and sharp 
than indicated by Cummins, both in the Colorado River 
region and in North Texas, This w ill be clearly shown 
in what follows. 
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STRATIGRAPHY 

The oldest rocks exposed in Coke County arc the upper 
290 feet of the Clear Fork beds of the Permian system. 
found belo\v Bronte along the Colorado River. Passing 
up the river from Cedar Mountain are the San Angelo 
beds, and a group of rocks between Robert Lee and the 
west line of the county, provisionally correlated with the 
Greer formation of western Oklahoma and the Panhandle 
of Texas. Both of these formations belong to the Double 
Mountain stage of the Permian system. 1n the northwest 
corner of the county is another formation, resting upon the 
Permian beds, which appears to belong to the Triassic sys­
tem but which. as the point has not been determined with 
certainty, may well represent an unconformity at the base 
of the Quartermaster formation . The basal part of t he 
formation is a very coarse qua r tz conglomerate, somewhat 
resembling the conglomerate in the San Angelo beds. 

In most of northern and southern Coke County t he rocks 
of the Comanchean system (or Comanchean division of the 
Cretaceous system) rest upon the Permian strata, while 
in the northwestern part of the county they lie upon the 
rocks j ust mentioned. 

Over much of the Colorado River valley and the valley 
of the North Concho River are th ick deposits of gravel, 
boulders and silt. These deposits are above the immediate 
valleys of the individual streams, usually 80 to 150 feet 
above the Colorado River, and a less distance above its 
tributaries. The age oC th is gravel and boulder formation 
is uncertain. It probably belongs to the late Tertiary or 
Pleistocene. 

The soils, gravels and boulders of the lowest creek and 
river bottoms are of Recent age. 

Permian 

CLEAR FORK STAGE 

The lowest rocks exposed in the county arc t he "Merkel 
dolomite and about 270 feet of shales above it. 
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ChoZIl FOfln'lltion 

The Merkel dolomite is excellently shown in the bluff of 
a creek west of Bullnose Mound across the line in Runnels 
County, and constit utes numbers 1 to 14 of the following 
section: 

Section from Base of Merkel Dolomite as Exposed in Bluff West of 
Bullnose Mound and to the Base of the San Angelo Beds 

at Cedar Mountain. 

Feet Inches 
39. Shale, red, with g'1'CCn sandstone streak which is a 

dolomite locally; 1 foot of coarse brown sand­
stone above; 2 feet of gn~en shale on tol) . ... 

38. Sandstone cemented with lime, 4 to 6 inches; shale, 
3 feet; some platy, or nodular-platy, green shale 

37. Shale, red .. . . .... . ............ . 
36. Shale, 5 feet; dolomite, 4 in chesi shale, 15 feeti 

platy dolomite sheet on top . . . . . . .. . . . . . 
35. Shale, 18 inches; dolomite, thin, pink . ... . . . .... . 
34. Shale, red, 4 feet; 1 foot rotten dolomite ....... . 
33. Shale, red, and 1 foot of dolomite ........ . ...... . 
32 . Dolomite, 0 to...... . .... . .... . ... . . .... . 
31. Shale, red ........ ... .. . .............. . 
30. Dolomite, rotten . ... . . , .. , . . .... . . . .... . 
29. Shale, red .. . . . ........ ..... •.... . 
28. Dolomite . ............ ... .. • ... . . .. . ..•....... 
27. 
20. 
25. 
24. 
23. 
22 . 
21. 
20. 
m 

Shale, red . . .............. . ... .. . . . . .. . 
Dolomite, 6 inches to ... ....... . . . . .. . ......... . 
Shale, red ...... . . . .......... . 
Shale, red; some greenish thin dolomite on top . . . . 
Shale, red .......... . . . .... . . ....... . . ....... . 
Dolomite 
Shale, reel . . . . .... . .............. . . ......... .. . 
Shales, variegated; dolomite on top . . . . .... . . . .. . 
Dolomite bed .... ... ... .. . . ........... . 

11 

4 
22 

21± 
1 
5 

20 
o 
8 
1 
6 
o 

14 
1 

44 ,. 
J2 
1 
8 

" 
18. Shale, red ... . . ... .. ............. . .. . 28 
17. Dolomile streaks, cr ystalline limestone and some 

sof t sandstone, 10 to.. .............. 12 
16. Shah." red .. . . . . . . . . . . . . . 14 

• 

6 

15. Shale, red, with 4 inches limestone on top.... 10 4 
14 . Limestone, ifre~ular .. ......................... 1 
13. Shale ............... . . . . . .. .. . . . 0 3 
12. Limestone 10 
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11. Shale and g ranular limestone plate ..... ... . 1 6 
10. Limestone in 3 beds, platy, ripple-marked . ... . . . . 0 9 

9. Shale with a 4-inch limestone ill the middle. ,,_.. . 1 
8. Limestone, 3 beds; sheet of hematite on top....... 1 6 
7. Shale, olive ... . ........................... . . . . 2 3 
6. Limestone, double bed, gray. 4 to 10 inches t hick . . 0 8 

lli~.. ... ..... . ........ 0 8 
5. Limestone, shaly, 9 inches to................ .. . . 1 6 
4. Dolomite, porous, coarse-g rained , somewhat brcc-

ciut,eq at the tOPi shed of hematite 6 inches 
below the top.............................. 2 

3. Shule, gray ...... . . . ..... . . .. . . . .... ... 0 4 
2. Limestone, gray, earthy, dense, rather hanl, thin 

beds .................................. . ... 1 3 
L Limestone breccia in thin, warped beds, some of 

which arc over a foot thick and cross-bedded. . 4 

Numbers 1 to 14 of this section are the details of the 
Merkel dolomite bed as exposed in the bluff in a little creek 
west of Bullnose Mound near t he county line. 

Beginning at the top of this limestone as exposed at 
Teneyck Ford southeast of Bronte, numbers 15 to 38 con­
st itute the section from the Merkel dolomite to the base of 
the San Angelo beds as exposed in Cedar Mountain. Most 
of the section is to be seen on t he south side of t he Colorado 
River. The top of this sect ion forms the top of t he Clear 
Fork bedsl in which shales predominate and soft gray im­
pure limestones and magnesian limestones are prominent 
in surface exposures. Sandstones are relatively rare, 
thin, and red. 

An interesting feature in the Coke County exposures is 
the fact that as one goes west along an outcrop, t hin dolo­
mitic beds are seen to appear as parts of eastward pointing 
wedges. Somewhere 'in a shale exposure the end of a thin, 
light green band will be noticed, which gradually thickens 
toward the west. Careful examination of the point of it 
reveals a little calcareous cement in the sandstone or shale. 
If it is the latter, the streak is usually a little more sandy 
than the shale above or below it. F ollowed farther west the 
calcareous material increases and finally a th in bed of dolo­
mite occupies the space. This is a phase of the change of 
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much of the clay and sandy sediments into limestones in a 
southwesterly direction. If we could follow these beds for 
enough we would probably find the limestone or dolomite 
or dolomite band thickening and the shale between them 
thinning. These thin beds and some of the thicker oncs 
appeal' as anhydrite in cuttings f rom the wells near Robert 
Lee. The total thickness of the Clear Fork beds in Run­
nels and eastern Coke Countis is approximately 800 feet. 

DOUBLE MOUNlTAIN STAGE 

San An~elo Formation 

The r ocks of the San Angelo formation rest unconform­
ably upon those of the Clear Fork beds. Thus there are 
270 feet of shales and thin limestones between the San An­
gelo beds and the Merkel dolomite along the Colorado River , 
while near t he Texas and Pacific Railroad only 25 feet of 
shale occur in this interval, nccording to Wrather.6 The 
San Angelo formation varies lithologically from place to 
place. In eastern Coke County it is largely composed of 
coarse conglomerate and sandstone with some shales, whi le 
at other localities it is of finer-grained material and con­
tains more shale. The following sections reveal to some 
exten t these different phases . 

Mount Margaret Section 

Feet Inche!! 
31. L imestone, massive .... . .... . . . .... . .. . .... . 1 
30. Limestone, massiVe, weathers smooth, Caprina.... 5 
29. Limestone and concealed interval ................ 13 
28. Limeatone, hard ...... ...... .. .. .. ... 2 8 
27. Limestone, hard .......... ........... ... ... . . .. 5 
26. Limestone, somewhat flaky... .. .......... 4 
25. Lime!ltone, very hard for these beds, fine-grained. 1 3 
24. Limestone, nodular, or hard nodular marl, quite 

f ossiliferous, 10 fret 6 inches to. . ..... .... ... 11 + 
23. Limestone with geodes and la rge gastropods, pe_ 

lecypods, etc.; tends to weather into nodules.... 4 

~Proc. S. W. Petro Geol. Assn. I , section, 1917. 
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22. Limestone, less l'\!sistant than number 21. 
21. Limc$tone, massive, rotten, fine-grained, weathers 

to a smooth surface. _ . . . . .............. . 
20. SandstOllc and sanIty limestone ...... . 
]9. Marls, fossiliferous _ ... _. . . . . ......... . 
18. Sandstone, buff, fine-grained, apparently calcareous 
17. Sandstones, algal, calcareous .......... . . . 
16. Clay, mostly olive ...... _ . . ... . .. . . . ........... . 
15. Concealed ........ . .. . .................. . . . 
14. Sandstone containing concretions the size of small 

marhles, approximately in place ... . . . ...... . 
13. "~loat from Comanchean rocks . . . ...... _. _ ..... . 
12. Shales, red, and some soft, thin, sandstone, hardly 

noticeable; J)ossibly 10 to 20 feet or more cov-
ered by !loat ......... . .... . .... . ..... . . . .. . 

,+ 
, 
3 

16 
5 
2 

23 
60 

50 
11. Sandstone, pink, less iron t han in the one below... 2 + 
10. Sandstone, rather coarse, 20 f~t thick at the place 

measured, upPt'r part ve ry ferruginous, mnny 
small iron concretions, some large ones, con-
glomeralic in spots .............. . ...... . 

9. Conglomerate COlltains some sandstone and shale 
Icn~cs , coarsest about 25 feet above base ..... . 

8. Sandstone, top conglomeratic ...... . ............ . 
7. Conglomerate, G inches to ...... . ............... . 
6. Sandstone, buff, locally a conglomerate, with pebbles 

2 in(,hes long, some concretions ........... . . . 
5. Concealed .................................... . 
4. Sandstone, white. laminated ........ ... . . ...... . 
3. Shale, green, somewhat sandy, iron concret ions, 

weathers buff in places ............... ....... . 
2. Clay shales, red.... . . . ...... . ........... . . . 
1. Sandstone, three layers with three beds of maroon 

sandy shale . ...... . ....................... . 

5 , 
, 
8 

12 
3 

7 

Numbers 6, 7, and 8 of this section are all locally repre­
sented by conglomerate. It is impossible to state just what 
t hickness of sandstone and shale lies immediately below'. the 
base of this section. This is quite variable locally. Num­
ber 10 is the top of t he conglomerate beds. which constitute 
the top of the San Angelo formation . On account of an 
inaccuracy discovered in the instr ument used in measuring 
t his section, some slight enor may appear in t he thickness 
of the beds, though this has been roughly corrected. The 
shales and sandstones between number 10 and the base of 
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the Comanchean probably represent a higher formation of 
the Double Mountain stage. 

Some of the coarser San Angelo conglomerate is cemented 
with iron, some has very little or no cement, and perhaps 
there are spots with calcareous-ferruginous, or even sili­
ceous cement. Its appearance varies greatly from place to 
place. At Mount Margaret most of the large conspicuous 
pebbles are well l'ounded to subangular, iron-stained quartz 
pebbles. Associated with them are black and gray chert 
and other siliceous pebbles some of them rather intricately 
veined. There is some white and some reddish quartz. 
Some of the pebbles are 9 or 10 cm. in major diameter, 
and range from that down to fine sand. Some of the peb­
bles are coarse quartzite oxidized to a dirty dull brown and 
are t horoughly rounded. Most of t he matrix of this con­
glomerate is sand. 

A barometric section of these beds was published in the 
Runnels County report.1 Later, a detailed section was mea­
su red for this report. At this locality and on Live Oak 
Creek east of the Humlong ranch-house the conglomerate 
is very coarse, containing quartz boulders, thoroughly 
rounded and iron-stained; rounded and subangular cher t; 
some faulted and veined pebbles and boulders; nnd some 
quartzite. All minerals and rock less resistant to wear 
than silica are wanting. The size of grains and pebbles 
ranges from sand to cobbles.s 

North of Bronte, one of the features of the lower beds of 
the fo rmation is a series of layers Ofl brownish sandstone 
conglomerates with mther soft yellowish pebbles of ocher­
colored shale. 

Permian Scetion at Kickapoo Mountain 

Feet Inches 

10. Shale, red . . .. . . . . ... ......... .......... . ... . . 15 
9. Sandstone, brownish, very even -bedded, 18 inches to 2 
8. Shales, red, and concealed beds............... 30 

~Univ. Texas Bull. 1816, p. 50, 1!)IfI. 
8Grabau. Principles of Stratigraphy, p. 287, 1913. 
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7. Sandstone, buff-gray . . . . . . . . 2 3 
6. Concealed .. . . .... . . . . . . . . . . . . . . . . . . . . . . 2 6 
5. Sandstone, buff-gray, 3 feet to................... 4 
4. Shale, sandy, green and red, 8 feet to........ .. . . 10 
3. Conglomerate. 16 feet of conglomerate at the base, 

the larger pebbles an inch or two in diameter, 
white and red quartz and black chert and some 
yellow_stained quartz pebbles. Matrix buffish­
sandy materia\. This conglomerate gradefl down 
to "chicken gravel" at the top of the bed. The 
upper part has iron streaks in it and sandstone 
weathering gray-brown ..................... 26 

2. Sandstone 8 feet thick ill place, yellowish or 
brownish-buff, locally conglomeratic: . Shales 
and talus below..... .. ... . . . . .. . .. . . . 26 

1. Shales, blue, green, and brown, with some sundstonc 
bands ... .. . . .. . ... . ......... . ........ . .... 76 

There is a considerable thickness of material below the 
base of t he section which belongs to this formation. Far­
ther north and a mile and a half east, the thickness between 
the top and bafle of the conglomerate is 277 feet. It appears 
that some allowa nce should be made for an east dip which 
would leave from 200 to 250 feet. or even more. for the 
thickness of the San Angelo formation in this vicinity. East 
of Blackwell, the conglomerate is still finer and there are 
very large joint blocks of quartzite present, the cement being 
s iliceous. Farther north still, in the region of the Texas 
and Pacific Railroad, this format ion is a sandstone, or a 
series of sandstones and shales. 

It is worthy of note that the sandstones of the Clear Fork 
beds below the San Angelo formation which arc of little im­
portance in Runnels and eastern Coke counties, are largely 
red in color. In the San Angelo formation on the Colorado 
River they are buff or yellowish-brown and of quite differ­
ent texture. If the outcrop is followed northward across 
the Callahan Divide, the sandstones are found to be red. 

Above the San Angelo beds a re 65 feet of the overlying· 
Greer formation-numbers 4 to 10 of the section. 
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The Geology of Coke County 

Cedar Mountain Section 

Conglomerate and standstonc, 20 t o 30 feet . . 
Shalcs, sandy and clayey, conta ining small cal­

careous llodules. Uppe r 2 or 3 feet of shales 
huff, carrying brown nodules, 10 feet to ..... . 

Sandstone conglomerute composed of fine-grained 
sandstone fra gmellts, pebbles ligh ter colored 
than the matr ix, followed by tincr and lcss re­
sistant sandstone beds. I n the upper part 
some of the beds a re palc crimson to dark red­
brown t inged with purple. The sandst('lIe con­
tains much iron ill thc south end of the mountain 

Fect 
30 

20 

7. Shale, green ........................... 2 
6. Shale, red, includes a 2-inch dolomite bed at 15 feet 

and another at 17 feet... ... . ........ ....... 27 
Ii. Shale, red, 5 feet.; dolomite, drab, 4 inches; bt'caks 

in to 70 degree;; parallelopipeds, somewh at tincIy 
crystalline. . .. . .... . .. . ...... ... . 

4. Dolomitc, shaly or platy, shows st rongly the im­
pression of sun cr acks in t.he shale below. 
Forms top of main nat-topped hillocks. An-
other thin bed above it . .. . .. ..... . .. . ...... . 

, 

3. Shalc, red, gray streak at "top, sun-cracked. . 8 
2. Dolomite; 'luartz or har ite pres~nt. Ledge prom-

23 

Inches 

, 

,+ 

jnent nCar here. . ................ . 0 4 
1. Shale, red ... . . . ............ . . . .... . . .. ....... 16 

Numbers 8 to 10 are the par tial section of the San Angelo 
beds. They vary at the two ends of the mountain. 

S .,c t ions fr o m Cedar Mountain to Robert Lee 

Section West of Cedsr Mountain and East of the Mouth of 
Cow Ct'e~k 

4. Shsle, r ed, eXJlosed in bluff 48 feet. Full thiek-
ness .. . .. . ... . ........... . . ....... . ..... . 

3. Sandstone, cross-bedded, buff, and g ray, 10 to .. .. 
2. Shales, sandy, white amI red. A few rods farther 

eaRt they appear twice RS thick as here . ...... 15 ± 
1. Conglomerate, sandstone, a nd shHle. Sandstone, 

which contains some quartz pebbles as larb>"e 
all quails' eggs, js buff; contains lens of white 
sandy shale at foot of hill...... . ..... . 38 

At the t ime this section was studied the Colorado River 
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was too high to permit ·the tracing of the beds along its 
banks and as a result it is impossible to state whether the 
conglomerate of number 1 of the section is the upper or 
lower conglomerate of the Cedar Mountain section. 

Section on West Side of Cow Creek Ncar its Mouth 

Feet 
4. Sandstone conglomerate. No quartz pebbles. Over 

th is is II 5-foot bed of sandstone............. 10 
3. Sandstone, soft, buff, some yellow' sandy conglom_ 

erate and some concretions, upper pU l't quite 
shaly, 20 fed to..... . ......... . .. 7 

2. Shale, sundy ferruginous, upper 2 feet leached...... 17 
1. Sandstone in I"IIvine ncar the river. . . . . .. . .. 10 

Number 1 of this section is the same bed as Number 3 
of t he previous section, and varies from 0 to 10 feet in 
thickness. It is probably a local lens. Number 2 var iC8 
from 0 to 25 feet, allowing Number 3 and Number 1 to come 
into contact locally. Number 3 is locally quite thin and in 
other places is thicket" than the figures given. Number 4 
varies from 0 to 10 feet , and in many places is absent from 
the section. 

Section ncar creek above Cow Creek 

Feet IncheJ 
5. Terrace conglomerate of v~\riable thickness. 
4. Sandst.one, buffish, cl'oss-bedded, shllie parting in 

lower pa l·t ............. . .. . . . .. ...... . . ... 7 
3. Shales, maroon, to base of next sandstone. Two 

sheets of sandstone ill the shales, upper parl of 
shale with dark crusty sandstone sheet. Upper 
118rt of shales greenish-gray. ............... 25 

2. Sandstone, cross-bedded, stained red on outcrop, 
buff to brown within. Somewhat pitted. Ex-
~~. 2 • 

1. Concealed, pt'obably containing base of Number 2.. 10 

Just east of this exposure the two sandstones come to­
gether, cutting out the shale bed between them. Farther 
on they separate again. This is characteristic of these two 
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beds, as shown in the outcrop along the bluff. Between this 
locality and the Hester place. the following section is passed 
over : 

12. Shales, red, sandy, 30 f~t to .. ......•. . 
11. Sandstone, 10 to .... . . ......•. 

Feet Inches 
28 
20 

]0. Shale, red, 25 to ... .. ................. 15 
9. Sandstone and foliated gypsum.. ..... . .... ...... 4 ± 
8. Sha le, red. . ... . ... . . ............. . .. . . . ....... 8 
7. Sandstone with foliated gypsum ill pieces . .. . . . . . . 3± 
6. Shale, red; some light-eolored streaks........ . . . 18 

Number 6 rests on top of Number 4 of the p revious sec­
t ion. 

Section at the Hooter Place 

F"" Inches 
13. Limestone, sandy, crystalline, with sandstone and 

shale, sandstone below pinching out locally .. . 5 
12 . Shale, red, 2 feet to . . .... . .... . ............. . . . 6 
11. Shale, red. fro m 5 feet to . . . . . ....... ... ....... . 16 
10. Sandstone, gray. 5 feet to . . . .................. . . . 7 

9. Shale. blocky, sandy. red, 2 f eet to . .. ............ . , 4 
8. Dolomite, sandy, pink, 2 thin layers separated b~' a 

thin sheet of shale ...... . . .. ................ . 1 6 
7. Shale. red, blocky . ... . .. . .. . .... . ...... . 6 
G. Sandstone. red, conglomeratic with whitish pebble.!! 6 
5. Shale, red. . .......... . . . . .... . ...... . 1 4 
4. Sandstone, gray, G inches to ................... .. 1 
3. Shale, red. . . . ...... . .. . ........... . ......... . 4 
2. Sandstone, fine-grained, 6 inches to 2 feet . ...... . 1 3 
1. Shale, blocky. red, sandy. about ....... . . ....... . 3 

Traced westward from Bronte these formations vary 
somewhat at different places, the sandstones and dolomites 
showing f.o. tendency to pinch out locally, but by carrying a 
section of considerable th ickness the horizons may be fol~ 

lowed fa irly well in a general way. None of the sections 
of the San Angelo formation can be duplicated in detail at 
any place other than the one measured. 
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GENERALIZED SECTION ON T E E NORTH SIDE OF THE 

RIVER NEAR ROBERT LEE 

A little farther west of the last section, at the road going 
east from the Halbert Place, the green material below the 
dolomite becomes sandy and a dolomite sets in at its base. 
Still further west the sandstone is less than a foot thick 
and practically pinches out . Four feet above it is a 2-inch 
dolomite layer, 15 inches of red shale and nearly black shale, 
and another thinner dolomite. Over this is a thin sheet of 
calcareous material and more dark red shale. Up the hol­
low from this place t he following section was taken : 

Feet Inches 
5. Sandstone, cross-bedded, gray, oil showing ill places. 

A lens from 6 inch.:.! to. . . . . . . . . . . . . . . . . . . . .. 20-+-
4. Shales , gypp,iferous, sandy and clayey, sca1'1et to 

vermilion, yellow, and red in upper 3 feet ann 
at the base, G feet to..... . ... . .............. 8 

3. Dolomite, two layers, 2 to G inches apal·t, gray 
shale parting with gypsum crystals. (These 
arc the beds crossing tne road cast of the l'ccan 
Mott.) ..................... . .............. 10 

2. Shah~s, gypsiCcrous, sandy, vilriegated............ 3 
1. Sandstone, even-bedded, on-impregnated .. . ...... 3 3 

Section of bluff facing Mountain Creek below road crossing a t 
Pecan Mott Farm 

Feet Inches 
10. Recent conglomerate. 

9. Sandstone like those belo'''', 8 feet to .. ... . . .. . ... . • 
8. Shale, red, 5 feet, and beds of sandstone 6 and 

lh to 8 feet . .............................. . 13 
7. Dolomite, two layers, separated by t.hin shale ... . 1 G 
6. Shale, lavender and other colol's, 2 feet to .. . .. . 3 
5. Sandstone, brownish to snuff-colored .... . ...... . 2± 
4. Shale, red, fi feet to . . .... . . . ... . ............ . . . . 7 
a. Dolomite, two beds a foot apHrt separated by lav_ 

ender shale. Lower bed t wice as thick as the 
upper bed ........... . .... . . . . . .. . . . ...... . 1 8 

2. Shale, red. . . .. . ........... . ... . .. . . . ........ . I. 
1. Sandstone, oil-bearing, very d a l'k grayish-brown .. 2 
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At the large dam on the Halbert place (Pecan Mott farm) 
sandstone Number 5 of this section is exposed. It thickens 
and thins considerably in short distances. The dolomite, 
Number 3 of the section, is below the sandstone at the w~st 
end of the dam. The heavier dolomite above the dam is 
Number 7 of the section. The lower of these two dolomites 
is only two feet above the sandstone. From this point. up· 
ward, the lake section is as follows: 

Feet lnches 
7. Sandstone and crystalline calcareous material.... 7 
6. Shale, red, green, sandy bed 6 f(.>et below the top 20 
5. Shale, green, sandy ................. . . . 1 
4. Shale, red. . ...... .. .. .. . ........ .. ... . 5 G 
3. Dolomite, double bed ............ . ..... . ......... 1 
2. Shale, red. . ................................. . . . 15 
1. Dolomite, two thin beds and some underlying shale 5 

Thirty feet above the dolomite, Number 7 of the section 
preceding the one above, is a 6·inch dolomite, and another is 
found three feet above that. The sandstone, Number 5 
of the same section, is two feet to 10 feet thick. Thirty­
five feet above Number 1 of the same section is a 2-foot bed 
of soft sandstone. Twelve feet above this sandstone is an­
other dolomite four to five inches thick, followed by eight 
feet of shale to the base of a 20-£00t sandstone, with a sheet 
of crystalline calcareous material on top, which, in places, 
is rather thick. Some of the lower beds are conglomerat ic. 
The upper bed of sandstone is persistent and may be the 
one which passes under the divide to the west and appears 
on the east side of Mountain Creek north of the Bronte 
road. 

The sandstone which forms the top of the hills at t he 
lake (above Number 7 of the lake section) is lenticular. 
It is quite thick at the "Bridges Well" exposure on Mountain 
Creek. It is well e.xposed beneath the bridge over Moun­
tain Creek on the Bronte Road. 

The preceding sections are believed to cover the whole 
thickness of the Sun Angelo beds as exposed from Cedar 
Mountain to their top near Robert Lee. They are taken 
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along the north side of the river and are so selected as to 
show as nearly as possible the most typical section of the 
formation. 

Most of the San Angelo beds are wedges rather than 
lenses. The conglomerates and sandstones grow thinner 
and finer toward the west and appear to split up in that 
direction. The result is that the shales and thin dolomites 
wedge out toward the east and irregularly dovetail into the 
coarser beds. 

In the western part of this region there are long crooked 
channels, of varying width and thickness, filled with cross­
bedded sandstones. Some of these are hardly 40 feet across 
and some are quite large. One of these channels extends 
nearly west and is l'ather crooked where erosion gullies 
and valleys have revealed it. Such beds appear as sections 
of lenses of sandstone in the faces of the bluffs which ·cut 
across them. The sandstone filling these channels is al­
ways buff or yellowish-brown, as are the more massive 
sandstones of t his whole formation. 'rhey may be thought 
of as fossil creeks, or delta channels. 

Rarely can a section in the San Angelo formation be du­
plicated a short distance away, but when all the details are 
worked out it is readily seen that the sandstone and shale 
beds follow certain horizons quite closely thereby Hiding in 
the construction of a section up t he river. 

The shales appear to set in as wedges with points to the 
eastward or southeastward, and thicken to the westward 
and northwestward. They thicken faste r than the sand­
stones and conglomerates thin out, and in this way increase 
the thickness of the whole formation. It would seem that 
this is a delta with its crooked channels filled with sand­
stones, some of which are in regular cross-bed strata. The 
gravel becomes smaller westward and northward until but 
relatively few very thin sheets of conglomerate occur near 
Robert Lee, and none of much consequence seems to have 
been encountered by the drill in either the Locke or Stroud 
wells, The whole San Angelo formation in these wells 
seems to have been 1\00 feet in thickness. 
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The whole section may not be exposed at Mount Mar­
garet, but it probably does not exceed 200 feet at that place, 
although in t he region of the northern part of the Kickapoo 
Mountains it is thicker. 

It seems likely that well records farther west wi ll show 
this formation to contain more and more limestone, gyp­
sum, and dolomite, less and less sand, with decreasing 
amounts of shale as these deposits merge with the caka­
reous deposits of the central part of the basin in West 
Texas. 

This fo rmation crosses the Texas and Pacific Railroad 
to the northward and in all probability forms the base of 
the Double Mountain formation as described by Cummins. 
It can possibly be traced to t he Red River. To the south 
and southwest it is buried beneath the rocks of the Ed­
wards Plateau. 

E . kot a or G r eer Bed. 

On top of the San Angelo beds is a series of soft, evenly 
bedded, clayey, fine-gra ined sandstones and fine sandy 
shales provisionally referred the Greer stnge. As a rule 
the sandstones and shales Hre dark red. Locally t hey are 
leached to a buffish or greenish shade, and there are oc­
casionally persistent light-colored beds. In this fo rmation 
are many heavy gypsum beds. Throughout its extent in 
Coke County only one thin sheet of limestone has been seen, 
and that is of very peculiar crystalline texture which lo­
cally is found to be very sandy. It is correlated by Wrather 
with the dolomite in the Eskota gypsum. Along the Colo­
rado River the Greer formation, on account of its even 
bedding and finer composition, is sharply separated f rom 
the San Angelo fo rmation, though it is probubly conform­
able with it. The shales are of darker color and carry very 
fine sand, and the sandstones are even-bedded and per­
sistent for red-beds strata. They occur at Mt. Margaret 
and Kickapoo Mountains and continue up the Colorado 
River to the west line of the county. 
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St'Ction at "Hill NUmbel' 1" 

Feet Inches 
!J, Interval with some red sandy shsh~s ............. . 12 
8. Sandstone, laminated, light fed-brown ........... . 2 G 
7. Interval, sandstone near top .... . . . .............. . 4 
6. Sandstone, blocky. . ................. . .. . ... , .. 1 
5. Shales, red. . . . ... . . . . . .. . . . . . . . . . .. . . . . . 8 
4. Sandstone conglomerate, quartz pebbles, mostly fine 5 
a. Sandstone and shales, ferruginous ............... . 47 
2. Sandstone.. . .................. .. .... .......... . 7 
1. Interval in which occurs sandstone, sandy 8ha!c, and 

some irony material . .................. . 18 

Number 8 has the same appearance as the first even­
bedded sandstone above the top of the San Angelo forma­
tion elsewhere, and is in all probability the same bed. 

Seetion ncar first house on Sterling City auto road, after leaving 
the pike 

Feet Inches 
9. Limestone conglomerate, Tertiary or Ree€nt. 
8. Shales, sandy, red ..... . . .. . . . . ..... . ... .. ..... . G 
7. Sandstone, dark brick red, massive to laminated, very 

evenly hedded throughout ........ . .. . ...... . 9 
6. Shale, red, sandy, green band at top ............. . 11 
5. Sand~tonc, laminated, dark brick red, a little shaly 

red sandstone on top . .... . . ... . . . .... . • ..... 22 
4. Sandstone, hlocky, red, irresistant . . . ...... . ... : .. 3 
3. S hales, sandy, green and red ......... . .... . ..... . 2 
2. Sandstone, platy, red, green streaks at base . 1 
1. Shale, red, blocky, somewhat sandy .............. . 2 

This section appears to be above the San Angelo beds. 

LO'YER WILDCAT CREEK 

The basal part of this section is nearly as low as the 
beds in Hill No.1 or near the base of the Greer formation. 

19. 
18. 
17. 

Shaly, sandy, mater ial, dark red . . . . . .... . . . .... . 
Sandstone, greenish-white . .................... . 
Sandstone and shaly dark chocolate beds. 8 to. 

Feet 
15 
10 
10 

Inches 
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16. Sandstone,; and shal~' st reaks, green, hard wh ite 
layer 2 feet below top changes to laminated 

31 

bed here . . . ............. . . . . . . .. . . . . . 10 
]5. Sandstone, hard, red-chocolate......... . . . . . .. . ... 1 8 
14. Sandstone, massive, chocolate, shale at base, green 

blotches ..... . .. . . . .... . . .. ... .. . . . . .. . ..... 4 6 
13. Sandstone, two beds, shale parting, chocolate_colored 

with green blotches, upper bed massive and 
thicker than the lower bed. . . . . . . . . . . . .. . .. .. 6 

12. Sandstone, soft, grccn, firmer than No. 11.... . ... 0 6 
11. Sandy bed, mottled, shaly. . . . . . .. . . . .. .. . . . . . . .. . 4 6 
10. Sandstone, hard, red . ................. :.. . . . .... 2± 

9. Sandstone, laminated, red and grel'!nish (all stained 
I'cd on outllitle)............. . ....... . . . ..... 1 6 

8. Shale, red, blocky, in part laminated, sandy. . .. . . . 2 6 
7. Sandstone, green ... . ... .. ...... . ...... . ....... 6 
6. Shale, sandy, and shaly sandstone. . . . . . .. .. . . . .. . 9 
5. Sandstone, hard bed, shaly, red, 8·inch hard bed. . 3 3 
4. Sandstone, green ................ . .............. 9 
3. Sandstone, soft, massive, red, green specks. .. . 4 
2. Sandy l<lyer, green, 6 inches to.................. 1 
1. Shale, bIQCky, red.",,"",.,""", .... ,", .. , ' 6 

Section on Wild Cat Creek 
Above Bridge on Sterling City Road 

S2. Sandstone, salmon-colored ............... . ...... 2 6 
31. Sandstone, firmer than the one below .. . .......... 15 
30. Shaly material, soft, dark red........ . . 20 
29. Sandstone, soft, laminated, brick-red............. 16 
28. Interval, mostly red shale........ . .... . .... . . . .. 20 
27. Sandstone, evenly-bedded, soft, salmon-colored . .... 8 
26. Shaly sands, red... . .. . . . .. ... . . .. . . . .... . ... . 4 
25. Sandstone, massive, red. . ...... . .... . ........... 2 6 
24. Shale, sandy and shaly sandstone, dull red to green 3 
28. Sandstone, rather soft, evenly-bedded, dark brick-red 9 6 
22. Shale, sandy, red, 2 feet to . ................ . ... 3 
21. Gypsum, pink, in nodules and crystals.... . ........ 0 1 
20. Sandstone, laminated, green and salmon-colored... 7 

7. 
G. 
5. 
4. 

Section of Colorado River Bed 
Below the Wagon bridge West of Rober t Lce 

SandstollC, grecn, shaly, top not seen ..... . ...... . 
Shaly, red, green on top . .. . . ...... . ......... . .. . 
Sandstone .......... .. . . .... . ......... . . . . . ... . 
Shale and thin shC<!ts of sandstone ... .... . ..• . 

Fcct I nches 
2-
3 
o 3 
8 
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3. Shales, red, containing gypsum. 14 inches to ..... 
2. Sandstone, shaiy, gypsiferous, 4 inch denser, sand· 

stone at base .. . .................... . 
1. Shale, red, many sheets of satinspar, blocky shale 

18. 
17. 

lG. 

15. 

14. 
13. 
12. 

Section of the Senton Keiths Bluff, 
Three Miles West of lWbert Lee 

Conglomerate, Tertiary or Pleistocene ... . ... . ... . 
Sandstone, evenly-bedded, friable, massive, red, some 

gt'~nish specks and masses near the bottom 
and at the top .. . . . .................. . 

Earthy beds, blocky, clayey, and sandy material 
with few signs of stratification ...... . 

Sandstone, reddish, polku-dotted, f riable, very ir-
regularly bedded, 3 feet to . . ... 

Sandstone, soft, blocky, green, friable .......... . 
Sandstone, very friable , blocky, dark red. 
Sandstone, greenish gray. stained red on outside, 

7 feet to . .......... . . . . . ..... . 

2 4 , , 

Feet 
40 

20 

2 
6 , 
6 

Inches 

11. Shahl, sundy, blocky, red, or impur", sandstone... .. n 
10. Sandstone, two or three beds, firmer than beds be-

low, greenish, stai ned red, sh aly locally. .. . . . . 6 
9. Shales, sandy and soft sand stone. The top of this 

bed and the base of the one above form a dom­
inant line along the west cliffs, 20 feet to... . . 16 

8. Sandstone, two beds, slightly gypsiferou9 (three 
beds in west purt of bluff), form s light red­
brown double band alon g bluff, with g reenish 
l;eds below it....... . ..... '"...... ...... 8 

7. Shaly material, mineralized, greenish... .. . ..... 2 
G. Shales, somewhat lenticular, contain some gypsum 8 
6. Sandstone, laminated, red, thickening from a few 

inches to .. ... .. . ...... . . . . . . . . . 3 
4. Shale, red, some gypsum, contains some sandstone 8 
3. Sandstone, shaly, {riabie, red, much gypsum.... . . 2 
2. Sandstone, laminated, Ted, some gypsum.......... 1 8 
1. Gypsum, massive, with masses of crystalline gyp-

sum scat tcrcd through it. TIle upper 5 feet 
contain some shale. Base shaly, with satinspar 12 ± 

The basal part of this section may duplicate the base of 
the previous section, which is probably near the gypsum 
horizon above Wildcat Creek bridge. 
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Section of Bluff on Enst Side of Second Creek 
EaRt of J ohn Saul's place. 

5. 
4. 
3. 
2. 
1. 

Sandstone, red-brown ............ . 
F eet Inches 

20 
Sandstolle, shaly, l)ale red... . . ...... ... . ... . 15 
Sandstone, gray . . . .. ............. . ........... . 7 
Sandstolle, soft, red ..................... . ... . 45± 
Sandston(' in creek (below recent conglomerate) 

cemented with gypsum and containing gypsum 
masses ............ . . .. . . ........... . 

Rough Creek Section , near Meneille House 

14. Sandstone, mnssive, light red....... . . . .......... 5 
13. Sandstone, soft, gray, and shale ... .. ........... . 
12. Sandstone, massive, qu ite fr iable, roo...... . . . .. . 48 
II. Sanrlstone, greenisll-grny, prominent, allparenUy 

10. 
9. 
8. 

same green bed seen in Seaton Keiths Bluff 
(Number 12 of that section) . . . . . . . . . .. . . . . . . 7 

Sandstone, 
Shute, red 
Sandstone, 

massive, reddish .................... . 

massive to shaly, parti-colored, quite 

3 

lZypsiferous, masses of gypsum in upper part. . 7 

6 

7. Shule, very gypsiferous........ . . . . . .... . . 2 G 
6. Sandstonc, ~almon-colorcd very gypsiferous . . . .. 7 
5. Shale, reo and gray, small masses uf gypsum. ... . . >I 6 
4. Sandstone, parti-colored, gypsi feJ"ous. . . . .. .. .... . 4 
3. Gypsum, sandy, or gypsiferous sandstone... . .. . . . 5 
2. Sandstone, red and grcen, sh aly, sheets of gypsum 5 
1. Sandstone wilh gy psum st.reuks. . . . . . 20 

South Pecan Creek Section, Bluff Above Graveyard 

10. Limestone conglomerate, Pleistocene? 
9. Sandstone, rather evenly-bedded, rd, -joints and 

cracks filled with calcareous material from con-
glomerate above . . . . . . . . . . . . . . . . . . . . . . . . .. 12 

8. Sandstone, evenly-bedded, nodular, gray to deep 
red. Some small gypsum crystals............ 6 

7. Sandstone, massive, evenly-bedded, harder than that 
below, salmon-colored . .. . ............... 5 6 

6. Sandstone, darker and more friable than number 5 3 
5. Sandstone, relatively hard, massive, gray to salmon 3 
6. Sandstone, salmon -colored very gypsifcrous . ... ,. ./ 
3. Sandstone, massive, soft, weathers into large 

rounded nodules . .. . . . .. . .............. 10 
2. Sandstone, massive, soft, . . .. . 
1. Concealed from creck bcd . .. . . 

12 
12 
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F ar ther down, the following section is shown in the 
creek: 

3. Sandstone, soft . .. . . . . .. ......... . . . ....... . 
2. Shale, hard, purple, and thin plates of white sand-

stone ... . . . .. .. . ... . .. . .. . ........... . . . .. . 

Feet 
2 

o 
1. Sandstone, llQ01'ly stratified, soft . . . . . 18 

Inches 

o 

The purple shale is rat her persistent and in places comes 
in over a gypsum bed which has been di ssolved away in 
th is immediate region. This accoun ts fo r the peculiar 
slumped-faul ted appearance of the section. 

A little far t her down South Pecan Creek the fo llowing 
section is exposed: 

Feet Inches 
4. P acksand, as in previouB S(!ct ion, residual from dis-

solved gypsum beds, 4, feet to . . . . . . . . . . . . 10 ,. Sandstone, red and gray, slump at top, 2 feet to . 3 
2. Shale, sandy, and shaly sandstone .. .. . . . . .. 4 
1. Sandstone, massive, quite fr iable, red .. . ........ 7 6 

Number 1 of this section is 10 feet t hick with two feet 
of yellow or red shale beneath it, as shown by other nea rby 
exposures. Beneath it a re seven feet of quite petroliferous 
sandstone. 

Section of the Rocks of the Bluff on South Peean Creek, J ust Above 
the J unction of North and South l'ccan Creeks 

F~t Inches 
10. Sandstone, thinner-bedded than number 9 . . .. 25 ± 

9. Sandstone, amorphous residual material f rom dis-
solved gypsum layers, 10 to 20 fet't. . .... . . . 1.5 .± 

8. Shale, with sheet of r ippJe-m!l.l"ked sandstone, 2 feet 
to G inches ........... . . .. . . . . ............ . 1 0 

7. Sandstone, e.ven bed ......... . ................ . , 0 
6. Shale, red . . . . . . . . . . . . . . . . . . . . . . . .... . 2 8 
G. Sandstone, massive, red, cross-bedded, green at 

south end of bluff .. . .. . .. . ... . . . .. . . . . . . " 6 
4. Shale, sandy, thin sandstone in the middle ..... . . . 4 0 
3. Sandstone, green or gray, at south end of bluff, 

red near t he north end .................. . 0 6 
2. Shale, yellow or gnry . .. . . ............ . . . 2± 

Sandstone, yellow and gr~y, 5 feet showing above 
creck bed . . . . ...... . ... . .. . . . . . . . 5± 
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The thickness of the two upper beds is estimated . Beds 
9 and 10 are crumpled due to the solut ion of gypsum from 
the r ocks of Number 9. The latter bed is thinned cor 
respondi ngly. 

Section of the Rocks and Conditions from Mouth of 
P ecan Creek to Base of Last Section 

16. Sandstone, gray ...... . . .. . . . .. ... . . . . .... . . . . . . 
15. Shale, red . ............ . ....... . .... . ..... . ... . 
14. Sandstone, gray to red . . .. . . . . . ...... .. . . . . .. .. . 
13. Red shale .. .. . . . .. . ... .. ... . .... . . . . .. . ... . .. . 
12. Sandstone with shale and nodular sandstone in 

F oot 
10 
1 
1 
1 

Inches 
o 
o 
8 
8 

lower part . .. .. . . . .. ... .... . .... . . . . .. . . ... 7 5 
11. Sandstone, massive, salmon-colored . 4 0 
.10. Shale, and sandstone containing boulders... .. 3 0 

9. In terval, 5 to 15 feet.. .. . . . . .... . ... . .... . . . 1O ± 
fl. Sam\stone and shale; 25 feet of new beds ; I !) feet 

of shale at east end reduced to 5 01' 6 feet . . .. 25 
7. Sandstone, massive to shaly, somewhat mottled 

mostly dark red. Rests on Number G, just 
ahove Arlitt ranch-house. Lightcr-colorcd 
blocky bed at top may be wh ite-washed from 
caliche . . .. ... . ........... . .. . .. . ..... . ... . 45 0 

6. Sandstone, th ree beds, massive to cross-bedded, 
light-colored and r cd, about. .. . . . . .. . 20 0 

Ii . Sandstone, red to mottied, mass ive, with 6 inches to 
1 foot of mottled shale at the top . . . . . . . . . . . . 4 6 

4. Next section half mile u])strcnm, right bank, unex-
posed inter val between sections, 5 feet to. . .. .. 15 

3. Sandstone, massive, cross-bedded, gray, some sal­
mon-eolored masses, resistant, has general ap-
pearance of gray layer on opposite side of r iver 4 0 

2. Sandstone, massive, shaly at baw, red, some gray 
S])ots ..... . . . .... . . . . . .. .. ... . .. .. .. . . . .. . . 6 0 

1. Sandstone, massive to knot ty, red and mottled, two 
beds . . . . .. . ... . ........... . .. . . . ... . .. . .... 5 0 

Section of Bluff on south s ide of creek at bend 

F eet Inches 
8. Shale.. .. . . . . . . . .. . .. . . . . . ......... . . . . .. . . . . 5 
7. Sandstolle, massive bed below . ........ . . . •. . . . .. . 7+ 
6. Shale. . ... . . .. . ........... . .. . ...•.. • .. . . . .... . 2+ 
5. Sandstone. . ...... . ...... .. . . . . ... • . , . . . .... . .. 5-
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4. Shale ......................................... . . 
3. Sandstone. . . ...... . . • .. • ...... . . . . . .... . 
2. Shale.. . . . .. . . . . . . . . ... . . .... ............. . 
1. Sandstone in creek bed ......... . .. . .......... . . . 

1-
25± 

1 
. ,+ 

Number 3 of this section is probably Number 16 d the 
previous section and is the base of the next bluff on the 
west side of the creek. 

The beds of lower Pecan Creek are nearly the same hori 
zon as some of the upper beds in Seaton Keiths Bluff sec~ 

tion. There is a persisten t green ish-gray bed traceable 
along the north bluffs of the river from Seaton Keit hs Bluff 
to Rough Creek, nearly opposite the mouth of Pecan Creek, 
and this may be represented by Number 3 of the section 
at the mouth of Pecan Creek. The massive sandstones of 
the bluff below forms the base of the fo llowing section on· 
the Parsons place. . 

19. Sandstone. . ... . .. . ........ .... ... ...... . .... . 
18. Shale. . . ................. . . .. .... . .... . 
17. Sand6tone, massive red or greenish .. . . . . ... , ... . 
16. Shale, red, sandy ........ . .... . .... .... .. . .... . 
15. Sandstone, mass ive, red, green locally .... . . . .... . 
14. Shale. . . . .. . . .......................... . . . 
13. Sandston~, massive yellowish gray bed . . . .... . ... . 
12. Sandstone, 4 or 5 thin beds ...... . . . ..... . .. . 
11. Sandstone, massive. . .... .. ..... . ...... . .. .. . . 
10. Shaly gypsum . .. ........ . . ....... . . . ....... .. . 

9. Sandstone (equals No.3 of previous section) . . . . 

Feet Inches , 
2 , 

8 , , 
3 , 
6 , 

14 ± 
3 
4 6 

This section is numbered continuously with the second 
one above. 

Section on. river at mouth of Gulch, N 28 0 E from Millikan 
Mountain 

Feet Inches 
18. Sandstone, red, knotty, green and gray, locally shaly, 

all ver y irregular. . .............. .. ... . . ... 20 
17. Shale, yellowish and soft sands. Across canyon this 

bed is red and apparently gypsiferous. . .... .. 20 
16. Sandstone, red, and fed shale, all very uneven; platy 

conglomerate of sandstone and other material 4 ± 
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15. Sandstone, dark red, top very uneven.. . .. . 4 6 
14. Shaie, sandy. . ................... . 5 
13. Sandstone, massive, n~. . ......... . . .. . .... .... 4 6 
12. Shaie, red, fine sand . . . .. . . . . . . . . .. . . . . . . . . . . . . . . 6 
11. Sandstone, green below, red above......... . .. . 12 
10. Shale, soft, sandy and red sandstone. . ...... . ... 7 

9. Sandstone, soft. yellowish, "gYPIlY!" ........ . .. . 5 
8. Shale, yellowish-gray, sandy, gypsum?.. .. ....... 10 
7. Sandstone, soft, red .... . . .. ... , ...... .. . . .... . 3 
G. "Gyppy" material, red.gray .................... G± 
5. Sand, soft, gray, gypsum 10 
4. Shale. 110ft, red and greeni~h sandstone, shale below 6 
3. Sandstone, r ather shaly, greenish-gray. . . . . . . . . . . . 4 
2. Sandstone, massive, greenish-gray,.... ....... ... 20 
1. Shales, green, red, and gray, grading into sandstone 3 

Much gypsum has been dissolved f rom beds of thi s sec­
t ion, especially beds Nos. 6 to 10, and probably beds Nos . 
16 to 18. It existed a s beds of gypsum, or gypsum in small 
masses, while some of it fo rmed the cementing material of 
the rock. 

In order to bring out the changing nspect of the beds 
from place to place-even though the beds are much better 
str atified and more persistent than those of the San Angelo 
beds-the part of the section from Number 5 of this r iver 
section to its top is repeated in fresh exposures nt t he head 
of the canyon. 

Feet Inches 
:13. Limestone, siliceous . ....... . . 2 0 
32. Shale, mottled (probably top of river section, G·}O 

feet) only 5 feet visible ............ .. 5 0 
31. Sandstone, red . .. .. .. . . .. . ........... . . 4 4 
30. Shale, red, 01' ~hl!ly san!\!;tone.. . . .. ........ . " 20. Crusty material, calcareous alll,earancc. Hor izon 

(I f platy conglomerate; equals number 16 of 
river scction .... . .... . ... .... .... . ... . 5 0 

28. Sandstone, red ......... . ... . .. . ....... . .. . 11 0 
27. Shale, red . . . . ...... . ............. . 5 
2G. Sandstone, soft, carthy, red; basal part of this bed 

is main uppe~' firm bed of the dver section . . . 20 
25. Shale .. . ....................... . .......... . .. . 5 
24. Sandstone, largely sof t . ......... . . . . . . .. . . . .... . 10 
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28. Snndstone, very irregularly bedded; equals No.7 
of river section . .... . ......... .............. 7 

22. Shales, purple, sandstone above ami below. . .. . . .. 0 6 
21. Sandstone, earthy, and soft material (gypsum dis-

solved out) ............ . ......... . .. ... . ... 10 
20. Sandstone red, and calcareous material (gypsum 

dissolved out) ...... . .......... ............. 8 
19. Gypsum. massive; equals No.5 of river section.... 7 

Beds Nos. 19-24 of ravine section and Nos. 5-9 of the 
river section represent Nos. 9 and 10 of the Pecan Bluff 
section. In the last mentioned locality, solution of the gyp­
sum from between the sandstone and shaly laye t's has pro­
duced the peculiar wavy appearance of the face of the bluff. 
The purple shale well up in th is formation, seen above the 
bluff of South Pecan Creek associated with sandstone, com­
prises Numbel' 22 of the ravine section. 

Number 33 of the section is of very peculilll' appearance 
and often has a crystalline cellular structure, sometimes 
sandy, and is very persistent from the high bluffs of upper 
Pecan Creek region to the west side of Wilson Mountain 
where it dips into the river. It is the only calcareous bed 
so far seen in the upper part of the Double Mountain beds 
of Coke County. For this reason it is particularly valuable 
as a base on which to work out structu re in this region. 

Section Southwest Side of Wi lson Mountain 

Feet Inches 
4. Shales, red, some shaly sandswne and probably 

some gypsum lenses or beds. . . . . . . . . . . . . . . . .. 78 
3. Gypsum, massive, interstratified with larger and 

smaller amounts of shale and snndswne... 78 
2. P seudo limestone or dolomite.. . . . . . . ....... 2 
1. Shales, red, fill ~d with intersl.'ding thick Kheets of 

satinspar, lenses of gypsum 1 to 2 feet thick 
at top on side mountain. . . . . . . . . . . . . . . . . . . . . 34 

Farther northwest, heavy gypsums occur immediately be­
low the dolomite as well as above it. FHrthel' west a greater 
thickness of similar beds comes in below the base of the 
overlying formations. 
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Quartermaater Formation (1) 

In the northwest corner of Coke County occur some de­
posits of uncertain age. They are composed of coarse quartz, 
quar tzite, and chert conglomerates, in a brownish sandy 
matrix associated with very dark maroon shales and im­
pure sandstones. Locally these conglomerates and even the 
maroon sands a re nearly black. Rocks of C:>manchean age 
rest upon them. A t the present writing it is impossible to 
state whether they are of Triassic (Dockum) age, or whether 
they are a formation gimilar to the San Angelo, occurring 
well up in the Double Mountain beds. If the JMt is the 
case, as seems probable, then they may represent an uncon­
formity between the Greer and Quartermaster beds. These 
beds are best developed in the Panther Gap-Stepp Mountain 
region. 

On the south side of t he river, southwest of Wilson Moun­
tain, similar beds appear, which are covered by the old 
river conglomerate. Because the slopes of the scarps below 
the soft basal Comanchean are cov~red with its debri s. it 
is difficult to find a clear contact at the exposures visited . 
Until this section is carried fa rther up the Colorado River, 
and its position accurately determined, it is better to leave 
further discussion of the age of these beds in abeyance. 
One of the be'st sections seen is at Panther Gap. 

Pan ther Gap Seetion 

15. Limestone, nodular, more above it. . 5± 
14 . Concealed ..... . . . .. . . . . .... ...... . ... ..... 15 
13. Limc~tone, nodular .......... . .... . . . ...... 7 
12. Marl, yellow, filled with fossils, ExoOllra te:l:ana, 

ga!;iropo<is. etc. ............ ..... ... . . ... . . . . 4 
11. Limestone, dark buff, a fossil conglomerate, 

E'xogY"a and Gryphea ...................... 2 
] 0. Sandstone and snnd . Gray to dark buff... . 12 

9. Conglomerate, COR r~e, white, quartz, etc. in it. 
Sand just below it. Comanchean . ... . ...... . 4 

8. Concealed ........................ . 25 
7. Sandstone, pink lind buff, like Trinity but firmer ... 25 ± 
6. Conglomerate, sandy, fi rm. . ..................... 10 
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G. Shaly material ......................... 5+ 
4. Sandstone, light brownish, 5 feet to ....... ,...... 10 
3. Conglomerate resembling that at Mt. M:ng:lrct. 2ii 
2. Sandstone, yellow, purplish, and green. . . . . . . . . . .. 20 
1. Sh ales, gray-green . . . . .. . . . . . . . . . . . . . . . . 5 

Numbers 9 to: 15 are certainly of Comanchean age, while 
Nos. 1 to 6 appear to be older. No fossil~ have been col­
lected from these lower beds. The conglomerate, Number 3, 
is made up of several components. 

Beds Nos. 1 to 6, inclusive, a re quite different f rom the 
usual exposu res of the Comanchean sands of Runnels and 
Coke counties. There is a locality near Nipple Peak south 
of Bronte which contains somewhat similar gravel but t his 
is apparently reworked and for ms the base of the Coman­
chean beds. 

The conglomerate in beds Nos. 1 to 6 is composed of larger 
and smaller pebbles of quartz and chert. The quartz is 
usually thoroughly rounded and the chert less so, much of 
it being subangull1l' . . The matrix is sll nd which is some­
times cemented with iron oxide. 

This conglomerate is on the average finer than the San 
Angelo conglomerate at Mount Mm'garet, but pebbles ~m 
inch to five inches across are to be found in th{ j region east 
of the Gap and north of the road. There are two var ieties 
of qUlll'tz at Mount Margaret, white and red. The white 
is more common. There are fewer pebbles of quartz thnn 
of chert in the Panther Gap conglomerate. while the sand 
of the matrix contains much more quartz than chert. Some 
beautifully veined pebbles hnve been seen. The cherts are 
black, green, and gray. The green chert is quite prominent 
in some spots. It has the appearance of the green cherts of 
the Caballos fOI'mation of the Marathon region. 
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LOGS 

Driller's Log, Stroud No. 1 Well 
Rober t Lee Oil Co. 

41 

Located Three Miles West of Robert Lee, Texas, on Wild Cat Creek 
December 30, 1918 

Surface 
Sand rock 
Gravel and red clay .. . ..... . . .. . ...... . ... ... . ... . 
Pack Rand ... . ........ ....... .. .......... .. . .... . 
Red shale. Oil and gas showing at 175 fcot ........ . 
Hard red shale .. . . .... . .. . . ..... . ... . .. . ... . . 
Rock . . .... . ...... . . . . . ...... . .. . . . .. . . ... . .. . . . . 
Red shale .. . .... . . . . ......... . . .. .. ... • .......... 
Soft saud rock with a little lime . ........ •. .. ... .... 
Hard sand and lime rock . .... . .... . .. . ...•. ' • . 
Red shale boulders . . .. . . . ......... . ...... • . .•..... 
Hard rock with lime gypsum .......... . . . • . .• . . . . 
Varlegated shale boulders with lime . . ... . . . • ........ 
Lime rock ............................ . 
Variegated shale .. 
Gumbo . . .... . . . . . 
H ard sandstone ................. . 
H ard variegated shale ....... . ............. .. . . . . 
Hard shale, thin strata rock.... . .. • ......... 
Snndstone, hard . . .. .... ..... . ...... . . . ..•.. • . ... . 
Shale, thin s t rata hard lime r ock . .... . .•...... . .... 
Blue gumbu . . ............................. . .. . 
Hard vari..:gatcd shale ..... .. . . : . .. ... . .. . 
Gmy limestone ........ . 
Blue gumbo . . . ................ . ....... .. .. . .. ... . 
Limestone 
Shale ...... . .... . ..•...... 
Limestone . . ... . . . 
Black g umbo .. . ... ...................•. . . . .... 
L imestone .... . 
Variegated shale, blue below l fi 02 ................. . 
H ard limestone . . .. . ........... . ... .. .. . ........ . 
Da rk blue shale .... .. . . .. . . . . . .. . . . . . . . . . . . .. . . . 
Light (;(Iiori'd limestone, fairly soft .. . .. . ...... . ... . 
Black gumbo . .. . . . . ... ... . . . . . ..... .• . ... 
Limestone ................. . ..... . ... .. .. . . . . ... . 

Depth of feet 
below surf ace 

From To , 20 

2' 46 
46 78 
78 16' 

16' 82' 
320 42' 
42' 422 
422 '" '" 500 
500 560 
560 650 
(;50 690 
690 834 
834 85' 
85' 877 
877 879 
870 '" 881 U75 
975 1038 

1038 1049 
1040 1182 
1182 1184 
11 84 1202 
1202 1356 
1356 1361 
l3G l 1373 
1373 1378 
1378 1404 
1404 1407 
1407 1419 
1419 1567 
1557 J589 
1589 1678 
1678 1697 
1607 l6g9 
1699 1744 
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Blue shale 
Dark blue limestone ............. . ......... .. ..... . 
Blue shale and lime .. . ........... . . . .......•.. . .. .. 
Rock, very hard and rough drilling ... . ... .... ..... . 
Shale ........................ _ ..... . ...... .. . . 
Gumbo .................. . ....•...... .. .......... 
'Blue shale and lime (quite a lot of lime) ......... .. . 
Hard limestone ..................... . .... . ..... . . . 
Hard limestone with soft strata . _ ... . ............ . . 
Hard limestone .................................. . 
Hard limestone with thin soft strata .. . .... . .•. 
Limestono with strata of soft lime shale .. . ... • ...... 
Hard grl'lyish limestollc .........•...........•...... 
Soft limestone, very light colo)' . . ............•...... 
Hard limestone ......... . .................•...... 
Soft limestone .. . . .... . . . .. . .. . . ... . . ..... . 
Hard limestone ......................... • .. . ...... 
Sand, salt water ............. . . .... .. . . • .. . 
Hard limestone with many shells . . ................. . 
White sand, salt water, some gas . . . ... . .. ... ... . .. . 
Limestone. hard, with pyrites ..................... . 
Limestone and pyrites : hardest drilling yet encountered 
Coarse sand, salt water .......... . .... . .......... . 
Hard limestone, pyrites ........................... . 
Pyrites of iron. Solid strata, very hard . .. . 
Sand, salt water .... . ...... .. . . . . . ...... ... . .. . 
"Little lime and lots of shells" .......... . . . . ... ... . 
Limestone and lime shells . . . ... . ......... . • . .•... . . 
lIa rd limestone with pyrites of iron .. . . . . ..•. . • . . ... 
Limestone with coal ...... .. ' ........... . ......... . 
Limestone with pyrites . . .... . ............... . . 

1744 1821 
1821 2020 
2020 2152 
2152 2166 
21(i6 2189 
2189 2191 
2191 2197 
2107 2324 
2324 2411 
2411 2448 
2448 2506 
2506 2625 
2625 2733 
2733 2785 
2785 2825 
2825 2845 
2845 2875 
2875 289<) 
2890 2986 
2896 3004 
3004 3028 
3028 3068 
3068 3078 
3078 3093 
3093 3108 
3108 3123 
3123 3131 
3131 3156 
3156 3231 
3231 3250 
3250 3270 

Driller's Log of Westbrook No. 1 Well, at Tennyson, Coke County, 
Texas. Completed in December, 1919. 

Red rock ... ." .. . .... . ........ . .............. . 

Depth below 
surface in feet 
From To 

o 120 
Lime, hard. Water, eight bailers per hour. . . . .. . 120 135 
Shale, brown, caving.............................. 135 171 
Lime, gray .. . . ...... . . .... .............. .. . ...... 171 200 
lI.1issing ................. . .. . ........ . .. • ........ ' 200 200 
Red rock .... . ................•.•. ... ... • .. •.. ... 290 320 
Lime, gray . . . . . . . . . . . . • . • . . • . . • . . . . . . . . . . 320 332 
Red rock, lime shells... . ... .... . . ... . .... . ........ 332 410 
Lime, gray hard.... . . . . .. .. .. .... . . . .. . .... . ..... 410 436 
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Slate, blue, and mud . . . ............... . .......... . 
Slate, blue, and shells .........•.... . .. • ..•.. 
Lime, hard, g ray ... . ............. . • .. •.. • . . • . 
Sand, white, soft (quartz) ..... • . ..•. .. • . . • .. • ..... 
Red rock ......... . . . .......... • .. • .. • . . . .. .. . . . . 
Shale, blue, soft ...... . .. . ... . . ' ....•.. , ..... . 
Shale, brown, 50ft ... ... . • . . . ...... . ... , .. , .... . 
Shale, blue, soft ....... • ..•..•.. . .. .. . .. • .. , .... . 
Lime, white hard . . .... . • . . • ..•..•. . .. •.. • ..•.... . 
Shale, white, sof t . . • .. • .. , . .... ..• ..• ..... 
Lime, white, hard ...... • .. • .. • ... . . ..•....... . 
Lime, black .... . . .... .......... . ..•. ...... . .. . ... 
Lime, white, hard .......• . . • . ..... . . .. , .. • . 
Shale, blue, sort ............... ... ..... . . ..... . .... . 
Lime, white, hard . ........... , .. , .. • .. •.. , . .. .... . 
Shale, sort, white ... . ... . .............•.. • .. .. .. . . 
Lime, white and gray ........ .• . . . . ...•....... . . . 
Shale, white . . .... . . .............. ...•. . •. ....... 
Slate, limy .. .. ....... ... ....• . .. . . . . • .. • . . , .... . 
Lime, hard, white .... . .............. .. ... . .. . 
Shale and shells, white.. . . . ............. . . . 
Slate, dark ............ . . . ......... . ............ . 
Lime, dark, broken, sulphur water at 1195. 
Shale, white .. . . . . . ............... . ....... . 
Lime. dark .......... . ........................... . 
Shale and lime, dark .... . .... . . .. ... . .•..•........ 
Lime, gray ... . . . . . ..... ....... .............. . ... . 
Shale, light . . ........ . .. . ..... . ....... . ...... .. . . 
Lime, dark blue with shale breaks ... . ... . . .... . . . . . 
Shale, brown ..... . . .. . .. . ....................... . 
Lime and shale, gray, gas sand, sulphur water at 1850, 

water up to 250 feet from eoUal". . . ...... . 
Lime, gray .... . ...... ... ....... . . ...... . . . 
Lime, dark, water, 4 bailera .... . .. . . . ... . . . 
Lime, water, hole full. . ...... .... .......... • ...... 
Lime, break at 2145 feet. Parafin scum . ..... • .... .. 
Lime, gray .... .... . ................ . . . . . 
Lime ...................... . .. . ........ • .. . ... 
Lime, salldy, 2 bailers water . . .... . . . .. . . . .. ... . .. . 
Lime. . ....... ...... . .. .. . .....•.. , .. , . . . 
Shale, broken, and lime shells .......•.. • .. • ...... 
Lime ..... . ......................... . .. • . .• . . . 
Shale, blue ..... .. . . ..... ... . . . ........ . 
Shell ... . ...... . . . ... . .... . . . .. . .. , ....... . ..... . 
Shale, blue, caving . .......... . ..•..•. . .. ....•. .. . 
Lime, gray, sandy ......... . , . . .. . . . . . . . . . 
Shale and brown sheli ...... • . . ..... . ..•..•. . • . .. 

43 

436 500 
SOO 540 
540 595 
595 597 
597 640 
640 685 
685 735 
735 750 
750 790 
790 795 
795 855 
855 860 
87fi 887 
887 893 
893 922 
922 933 
933 1022 

1022 1032 
1032 1075 
1075 1095 
1095 1115 
1115 ]125 
1125 1205 
1205 1220 
1220 1320 
1320 1384 
1384 1470 
1470 1485 
1485 1632 
1632 1638 

1638 1850 
1850 1970 
1970 1985 
1985 2025 
2025 2145 
2145 2330 
2330 2375 
2375 2385 
2385 2420 
2420 2488 
2438 2450 
2450 2460 
2460 2465 
2465 2500 
2500 2510 
2510 2570 
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Brown shale, light .......... . ......... . 
Hard shell . .. ............. . 
Lime, broken, and shale ........ . . • _ . •. .•.......... 
Lime, hard .. . . . ...... .. ..... . ...... . • .. • ..•..... 
Shale, blue .. ... .. ....... ... .. • . . .. • . .•.. . . 
Lime.... ........ . ... . ....... _, ." .. 
Shale, white ......... . ...• . .•.... • .. • .. . .. • ...... . 
Shell ........... . . . ........ • ..•.•. . • . . • ..•... 
Shuic, white, caving ...... . ..... • .•.. • ....... . ..... 
Shell, sandy . .. . ... . . ..•. .• . • . . .... . .. . • . . ... 
Red rock . . .. . ............. • ...... . .... . •. . • . . . .. 
Shale, blue ...... . . . .. . . . ............... . . . •..... 
Lime . . . .... . ...... , . • . . , ' , _ •• •. . • " ... " ... . " .. . 
Shale, blue . . ...... • ....... . ..•. • . 
Lime ................... • .......•....... . ........ 
Lime, broken .......... . . .. . . .... . . . . • . . •... 
Shale, blue . . ............•.. •..• .• ..• .... . 
Shale, while ... . . . .... . .•..•.. • . • .... . .. . ....... 
Lime, hard, black ..... .... . . , . . , .. . . • .. • ...... 
Lime, gray 
Lime, white .. . . . .... . . ... . , ..•. • .. • ..•.... , .... . 
Shnle, blue .. . ........... .. , .... , . .•...... , . . 
Slate, blue, and' shells ....... . .. • .......•... 
Lime and slate . . ........................... . . ... . . 
Shllle, blue ............. .. . . ...... .. . .. ..... . 
Lim@ and shells ........... ... .... . ...... . . . .. . ... . 
Shale, black, blUe, caving. At 2930 feet a small coal 

2570 
2600 
2602 
2610 
2620 
2622 
2625 
2628 
2630 
2645 
2650 
2652 
2660 
2680 
2683 
2695 
270G 
2710 
2715 
2720 
2730 
2745 
2800 
2815 
2850 
2860 

2600 
2602 
2610 
2620 
2622 
2625 
2628 
2630 
2645 
2650 
2652 
2660 
2680 
2683 
2695 
2705 
2710 
2715 
2720 
2730 
2745 
28uu 
2815 
2850 
2860 
2930 

scam ........................................ 2930 2950 
Slate, white and blue, and shells.. . ..... ... .. . ...... 2950 3005 

Log of the Cain Well, No.1, San Angelo, Texas. By H. H . Jones, 
Superintendent. Elevation 1890 Feet 

ned sandstone and chert. .. . . . . • .•.. , . .•. 
Boulders .......... . ...... ........... . . .... . 
H ard sandstone .. 
Red clay 
Boulders .............. , .. • .. . ...... 
Red clay 
Blue shale 
Limestone : . . ..............................•... 

Thickness 
o 
5 

Sandstone, water, salt ............•..........•... . 

12 
20 

5 
45 
16 

9 
3 
6 

54 
6 
5 

Limestone ....... . .. . . .. • . . .... ... .. .... •... 
Sandstone .................... . .. • .......... , . . .. 
Red clay ... . . . .............•..•. • .. • ..•. . ... 
Limestone ...... , ..• . . . ..... . .... • .. • ....... , . . 

Depth 
8 

13 
25 
45 
50 
95 

111 
120 
123 
129 
183 
189 
194 
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Sandstone, pyrites, mica . ... . .. . . ................. . 
Flinty rock .............. . . . .. • • • ....... • .. • ..... 
Hard sand rock ........... . .. . ...•................ 
Blue shale 
Hard shell 
Blue shale 
Hard limestone ... 
Hard sandstone .... . .... . ... . . • .•..... . .......... 
Water sand, salt, sulphur . . ........ . . • .. • ...... . . . . 
Hard shell ............... . .... • . •.... ... . ....... . 
Gray ~hale 
Hard lime 
Blue elsy 
Sandstone 
Limestone . . .. . . . . .... . . ... .. . •. . .. • . . • . . • .... 
Sl\ndatone . . ............. . ... .. . . .... . . ........ . . 
Hard sandstone, pyrites ........ . . . . •. . . . 
Blue clay ........................ • ....... . ..•.... 
Very hard lime . . . . .... . ...... . • .... .. . • . . • ..... . . 
Limestone, pyrites ....... . .... . • . ... •.. • .... ... ... 
Blue clay . . . .. . ......... . ..•.. ... ..•..•..•.... . .. 
White gypsum .. . . . . .. . . . . . .. ......... • .. • .. • .. . . 
Blue clay ...... . ......•... . . . . •. . ..•.. •. .•....... 
H ard gray shale . . ... .. . ... . ... ... .....•.. • ....... 
White gypsum ...... . ... . .. . .. . . . . . • . . •. ......... 
Blue clay .. .. . ...... . . . .. .. • ..• .• ..•.. • ..•..... .. 
Gypsum and blue clay ....... . .. ... .. .. . •. . • . . . .. .. 
Blue clay .... . ......... . . . .• . .. .• .. • ........... . 
White crystal gypsum .... . ..... . . . . .. .. . .. . . . .... . 
Blue clay ... . .... . . . .. . ..... . .. . ........... . . 
Hard sheil . . .. . .... .... ... . •..• .•. . • ........ 
Blue clay and gypsum ....... .. . . . . ..•.. • .• ....... 
Hard shell . . ............... •. . •.•. . • .. .. . ... ..... 
Blue clay ....... . .. . .......... . . . .. . ..•..•.. • . . .. 
White gypsum . . .... . . .. . . . • .. • . • .. • ... . . .. .. . ... 
Blue clay . .. . . . .... . ... .... • . ... • .. • ..•.. . ...... 
White lime ....... . .• . . •.• .. •. ......... . .. 
Blue clay . ...... . .... . .. . ..•.. • . • . . • ..... • . . .. . . . 
Hard gray lime . . . .. .. .. . . . .•..•.•.. • ....•... . .... 
Gray lime . .. . ... .... . . . . . . .. .. . . ... . . • . ... . 
Blue gumbo ................ • ..•.... • .. . .. • ...... 
Hard gray lime .... . ........ . .. . . . .. . .. . .. • . . •.. . . 
Blue clay and shale . ........... . ... • .. • ...... .... .. 
Light blue sandy shale ...... . .... . . . . . . • .. • . . 
Blue gumbo ..... .... ....... •. . • . . .....•.......... 
Lihgt blue shale ......... . ... . ....... . • . . . . • . . •. . . . 
Black shale . . .. ....... . .. • ..... . ......... . .. • .... 

45 

11 205 
4 200 
3 212 

59 271 
1 272 

33 305 
31 33G 

5 341 
5 346 
1 347 

25 372 
8 380 

12 382 
8 400 

12 412 
8 420 

22 442 
5 447 

23 470 
7 477 
2 479 
3 482 
4 486 
2 488 
5 493 
6 499 
4 503 
6 509 
3 512 
6 618 
3 521 
2 523 
3 526 
6 532 
4 536 
1 537 
8 545 

55 GOO 
10 610 
20 630 

5 635 
35 670 

180 850 
7 857 

11 868 
56 924 
4 928 
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Blue shale ...... . ........... . ............. ..... . 
Blue gumbo, satinspar ..... . ... .... . . . ........... . 
Blue gumbo .............. . ......... . ........... . 
Hard ~ hel1 lime ................................ . 
Shales, light blue, dark blue to very dark .. .. . 
Black limestone ..... .... ... . .... .. ... . .... . . 
Light blue shale ... .. . . ... .. . . . ........ . ... . 
Blue gumbo, bituminous ....... . .. . .. . ....... • ...... 
Gray lime ............ . ..... • ..... • .. . . 
Shale, light sandy .... . ......... .• ... .. • . .......... 
Gray lime ........... . .. . ...•......... .• ..•...... 
Blue gumbo . . . . . .... . . . ..... . .. • ..•..•. . . .. .. • . . . 
l ,ir:ht blue sandy shille . . ....• . . • • . . • . . • .. • .... 
Gray lime ......... . . . . . ..... . ... . . •. . • ... . . .. • . .. 
Blue gumbo .......................... ...... • .. • ... 
Gra~ lime . . . . .... • ...• . ... • ..•. .• .. . . ... • .. . 
Dark blue shale .........•..........•.... . .. . .. • ... 
Gray lime .•.. .. • ..•.... . .. ... •.. . 
Blue shale ... . . . ...... . . . . • . ... • ..•.. • .. • . . ..•... 
Gray lime .......... • .. . ......... . .. . ... . . • . . . 
Black gumbo ........... . ..•. .. .•.. • ..... • . • . . • ... 
Gray lime .. .. . ....... . ...• .. .. • .. • .. •. . . ... .... . 
Black gumbo ...... . ........ • .. . . .. .... . ......... 
Gray lime ... . . . . . .. .. . . . . . . •. . • .. . .. . • . .. . .. . .. . 
B1 ue gumbo pyrites. . . . . . . . . . . . . . . . . . .. . ... , 
Gray lime ................. . •............. . ...... 
Black gumbo .. ... . .... • . . ......... . . .. 
Light blue shale....... . ... . ... . .. . ... . 
Blnck lime . . ...........•.. . ..... . • ..• .. • . 
Rlue gumbo . ...... . .... . .. . . . . . •. 
Sandy gumbo ..... . . .. ..... .. . ..... . . . . 
Sandy shale ................. . . ... • .. • ........ 
Dark blue gumbo ...... ...... . .. . .....• . . • ..•..... 
Limestone, light to gray .. . .. . .... • .... . .. .. .•.. . . . 
Black shale, pyrites............ . ... .. . . . . 
White lime . . . . . .... . . . ........•. 
White and light blue shale.. . . .. . .... . .. . . 
Dark shale, fossils . . .... . ....... . . 
Black lime ............ . .... . 
Streaks shale, lime, pyrites . . . . . .... • . . • ... . . . . • . 
White lime ........................•.......•.. • ... 
Dark shale, lime concretions . . ...... • ..•...... . . . . . 
\Vhile lime ... ...... . . .. . ..... .. . . . . .. • . .. . ... . .. 
Dark blue shale .................... • ..•... . , .. • ... 
Gray lime ................. . .. . .. . .. . .. .. .• . . • ... 
Dark shale .. . ........ . ... • . .. . • . .•. .• ... . ... • ... 
Gray lime ...............•.... . .. • ..•.. • ......... 

57 985 
10 995 
65 1060 

7 1067 
323 1390 
27 1417 
19 1436 

2 1438 

" 1477 
41 1518 
00 1578 
3 1581 

14 1!i95 

" 1659 
2 1661 

107 1768 
2 1770 

50 1820 
11 1831 
71 1902 , 1 !)5!) 
fi1 1956 

3 1569 
102 2061 

4 2065 
3R 2103 
3 2106 

80 2186 
20 2206 
25 2231 
25 2231 
11 2242 
61 2303 

522 2825 
1 2826 

16 2842 
4 2846 
4 2850 

14 2864 
19 2883 
12 28!)5 
7 2902 

88 2990 
9 2999 

27 3026 
1 3027 

38 3065 
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Dark shale . . 
Gray lime .. . ........ . ....... . ... . . ..... . .. •.. ... 
Dark blue shale .. .................•.. • . . • .. • ..... 
Gr ay lime ......... . ......... • .. . ......... . 
Light blue shale, fossils . ...... ...... • .. • .. •. .•.... . 
Limestone ..... ... ................... . ... .. . . ... . 
Black shale, coal scam .................... . ....... . 
White silica sand, water ..... . .... . . . ........ . .... . 
Gray lime ... . . ... ........... . . . ........ . . 
Dark shale, lime concretions sandstone lentils . . . . 
White lime ... . . ........ . .... .. . . . ......... . .... . 
Dark shale ........... . . .... .... . ............. . . . 
Limestone, mottled, fossils ... . .. ... . ....... . ...... . 
Black rotten lime and shale ...... .. ... ...... . 
Black arenaceous limestone very hard .. . .. . . .. .. . . . 
Black shale .......... . .......•. . .... . . . ..... . ... . 
Black lime 
Black lime .. . .... . . • •• . • .. • .... • ... . . .• . .•. . • .... 
Black lime ......• • . .• ..... • ... •. • .. • ..•..•. . 
Black shale ....... • . .•........ . .. ..• ..•.. • . . 
Black lime .. .. ...... . . •• . . • ... •.... . ..•. . • . . 
Black shale ....... • . . • ..•..... • . . .. • .. • .... . 
Black lime 
Black shale ............... .... ..... ... ...... .. ... 
Black lime ..... . .......... • .. ... . . . . .. .. . • . . 
Black shale ...... • ..•..•..•.. • • .•..•...... 
Black lime ...... . . • . . . .• . . • ... . .. •. ... • ..... •. 
Black shale ........ . . . , •.. • . . ...•. . • ...... . •..... 
Black lime . . . . . . . . . ...........•• • •.••. . ... •. ...... 
Black shale ... ....... . . • . . • •.•. . • . .• . . • ....... 
Gray lime .... . . . . 
Black flinty lime .. ........ . . . .... . 

1 
7 

29 
4 

152 
5 

42 
10 
5 

529 
1 
9 

37 
23 
10 
4 
6 
4 

·,6 
10 
3 
3 
4 
5 
3 
3 
2 
a 

15 
35 
3 
4 

Log of Texas Elkhor n Syndicate WeB, Richardson No. 1 
Sterling County. Elevation 2200 feet 
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3066 
3073 
3102 
3106 
3258 
3263 
3305 
3315 
3321 
3850 
3851 
3860 
3897 
3920 
3930 
3934 
3940 
3944 
3960 
3970 
3972 
3975 
3979 
3984 
3987 
3990 
3992 
3995 
4010 
404 5 
4048 
4052 

Log Kept by H. H. Jones, from 3735 Feet to Bottom. Above Tha t It 
Was Kept by othcr Drillers 

Soil ........... . . . • ..•.... . ..•.... • . . • .. • ........ 
Gravel .. . .. ... • . .. ..• . . • . . • . •• . •...... . • ..• . 
Lime. 
Red rock ...... .. . • .. . .. . .. •.. • .... •..• ..• . •. . .... 
Red rock ... . ... • .... . . .. . ... .•.. . . • .. • .... . .. . . 
Hard lime . .... .... •..•.......•.... • . . •. . . ........ 
Red rock ....... . .. • .. • .. • ......... . ..•..... • . . .. . 

Feet 
From 

0 
12 
80 
85 

120 
330 
336 

1'0 
. 12 
80 
SG 

120 
330 
336 
485 
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Lime ... .................................. . 
Red rock ........ • ..•.. • ............ • ..•..•...... 
White lime .......•.....• • • ..• • • ..•..•..•.. , ..... 
\Vhitc lime ......•........•. .... . • ..•.. • .. • ...... 
Red rock .... ... . ........•.... . .. • . . • ... . ..... 
Blue slal.e 
Red rock ... . .... . ... . .. . .•. . •..•......... 
Shell lime ..... . .•.....•.........•..•..•......... 
Red rock ..... . .•. . •. ......•.. •.. • . . ... .... . 
Shell lime ...... .................•.. • .. • ......... 
Red rock ........................•.......•....... 
Lime ..................... ,' ..... • . ' •..... . . ..... 
Slate and lime blue in shells ...................... . 
Hard gray lime .................. • .. • .. • ......... 
Blue shale .... ............ ........ • ....... •...... 
Sand; hole, lull water ........... .. .... . ......... . 
Blue shale . .... . ..........•..•..•. . ............. 
Lime ........................... . . .. . . . •. ....... 
Sand, snit ·water .......... . .. • • ..•.. •. ....... .... 
Pure lime .......... . ....... • . . •.. • ....... 
Sand , water ..........•... . ........... • ..•....... 
Sandy lime ..... . . . .. • .. • .•..•.. • .. • .. .. •..•..... 
Sand, salt .... ..•..•.........•.. •.. • ..•........ . 
Sandy lime ..........•..•.•..•..•..•..•.......... 
Sand, water .......•..•...............•.......... 
Sandy lime ...............•..•....... . . . • ....... 
Sand, water .................•..•..•............. 
Sandy lime .............. ....• . .•. . . ............. 
Sand, sulphur water .......... • . . • .. • ... ... . • ..... 
Gray shale and lime .... . ..• .... . .....• . .• . 
Gritty lime .................. .... .• . .• . . • ........ 
Lime and shells ......................•... 
Hard gray lime ....... ,' ..............•..•.. • ..... 
Dark shale ........ ............ •.. • .. • ..•.... 
Hard, close dark gray lime ....................... . 
Dark calcareous shales ................. •• .. . ...... 
Sand (?) ..................... • ................. 
Gritty lime ........ . . ...... . •..•..• ....... • ...... 
Blue shale .................. •. ..... . . .....•...... 
Shale and lime ...................... • .. • ..•...... 
Black lime ................... . . . .. . ............ . 
Sha\l:!, slate and lime . ................. . .......... . 
Gray lime, turning black ........... . .... . . . ...... . 
Soft gray lime, 5 gallons 40 degree oil ........... . 
Light gray lime . .. ........................ ...... . 
Brown to black lime ............................. . 

485 .90 
490 500 
600 540 
600 500 
540 560 
GGO 760 
760 790 
790 795 
705 085 
986 990 
990 1170 

1170 1185 
1185 1425 
1425 1450 
1450 1550 
1550 1580 
1580 1633 
1633 1682 
1682 1696 
1696 1730 
1730 1780 
1780 1822 
1822 1896 
1896 2381 
2381 2387 
2387 2447 
2447 2459 
2469 2760 
2760 2778 
2778 2816 
2816 2852 
2852 2935 
2985 3092 
8092 3150 
3150 3185 
3185 8540 
3540 3558 
3658 3638 
3638 3657 
3657 3750 
3750 3798 
37{l8 3830 
3830 3865 
3865 3668 
3868 3918 
3918 3924 



Gray lime 
Dark lime 
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Gray lime . ........ . . . 
Light I!:ray fillc-J.: rain~u lime .. . .... . . . . ... .. . .. . . . . 
Dark lime 
Light yellow lime .. .. .. ... . . .. . .... . .. ... . • . ... 
Black slate .... . .... . . .. . . ... . . . • ... . ........ . 
Slaty lime . . . . .. . . .......... . 
Dark mottled li llie .. .. .. . 
White fossiliferous lime .. ... ...... ..... . . . . . 
Salt water with sulphur ouor, begin ning about . .. . . 
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3924 3940 
3940 ';1966 
3966 3980 
3980 4000 
4000 4005 
4005 4023 
4023 4030 
4030 40·13 
4043 4112 
4112 41 53 

4140 

Before taking up the details of correlation, two general 
facts must be consider.ed: First, t hat the Coke County 
beds are an upward continuation of stratigraphic succession 
described in Runnels County"; second, that an unconformity 
exists between the Choza and San Angelo fo rmat ions which 
may be of very great extent. 

Ncar Bronte, for instance, there are 270 feet of the 
Choza formation above the Merkel dolomite, while near the 
Texas and Pacific Railroad in the next county on the north, 
t his interval is reduced to 25 feet. This difference, amount­
ing to 245 feet, is probably erosional. 

There appears to be evidence to the southward, the de­
tails of which huve not yet been worked out, which suggests 
a strong erosional unconformity or a considerable overlap 
by the San Angelo fo rmation. 

The Middle or Upper Middle Choza formation of the Clear 
Fork Stage, when cOrl'elated by its ammonoids, may repre· 
sent the basal Leonard formation, according to Bose. who 
states : '0 "But our horizon 3 (Choza formation, Runnels 
County) may possibly correspond with the lower part of the 
Leonard format ion (horizon of PelTinites) ; <It least , the 
difference in age cannot be very g reat." 

However, foss il ammonoids have been found in the overly-. 

VThe Geology of Runnels Courity. Univ. Texas Bul l. 1816, 1919. 
lOThe Pel"moca rhon ife rous Ammonoid s of t he Glass Mountains, West 

Texas, etc. Univ. Texas Bull. 1762, p. 207. 191 9. 
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ing Double Mountain beds which show that "Our horizons 
4 and 5 certainly correspond exactly to the Horizo n of 
Pe1'1inites vid1'iensis or upper Leonard formation"" of the 
Glass Mountains region. 

If the naut re of t he Leonard fo rmation is taken into ac­
count we find t hat throughout i t.~ thickness it is to a very 
considerable degree composed of conglomerate,'" ,:lIld that 
it overlaps ihou!;unds of feet of strata to the southward . 
In the Mount Ord Range, some miles south of Lenox, it is 
largely a conglomerate And rests upon Pennsylvan ian stratn 
which arc older than the Gaptnnk. Passing northeast 
f rom here the Hess, Wolfcamp and Gaptnnk formations 
come in beneath it before reaching the nodh end of the 
Marathon basin. These three formations as exposed have 
an aggregate thickness of more than 4600 feet Hnd their 
southern extermities are completely bevelled by erosion. 
It is now apparent from Bose's correlation that the San 
Angelo conglomerates lie below the upper Leonard and that 
their base is at least near the base of the Lower Leonard 
format ion of the Glass Moun tains, making it possible that 
the unconformi ty at the huse of the San Angelo beds may 
be a continuat ion of the Leonard unconformity. The llrob­
ability of t hi s being true is heightened to some extent by 
the fact that less erosion occurred in t he Central Texas 
region th<tn in the r egion of maxim um disturbance in the 
Glass Mountains; and that higher beds referable to the 
underlying Hess fo rmation would be lef t in Central Texas 
than would remain in the Glass Mountains. Hence, forms 
of ammonoids more closely related in t ime und form to 
those of the Leonard than are any known in t he Hess for ­
mat ion of the Glass Mountains. might be expected in Cen­
tral Texas. Another possibility is that the unconformity 
of Central Texas, as shown in Coke County, may represent 
some of the horizons of the Lower Leonard itself. In 
either case we would expect to find preserved in Central 

"Loc. cit. 
UUddcn, J. A., Notes on the Gcology of t he Gluss Mountains. 

U niv. Texas Bull. 1753, Bureau Economic Geology, p. 46. 1917. 
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Texas beds below the unconformity carrying younger 
faunas than would be found in the region of maximum dis­
turbance, where a larger amount of the higher beds of the 
Hess fo rmation were probably removed by erosion. At 
any rate i t is reasonably safe to assume that the uncon­
formity at the top of the Clear Fork beds is r eferable to 
the one .at the base of the Leonard formation in the Mara­
thon region. 

Followed still farther northward we find the Clear Fork 
largely comyoscd of shales with some gypsum beds, and the 
Double Mountain sandstones very thick, with gypsum de­
posits coming in above t hem. This is the basis for Cum­
mins' separation of the two, as he points out in his papers 
in the Reports of the Texas Geological Survey. 

T t is worthy of note that Gould records some 200 feet 
of Whitehorse sandstone followed by beds with very heavy 
gypsum deposits in the Panhandle region. These gypsums 
and associated rocks he calls the Greer formation. It is 
reasonably certain that t he gypsums of the Double Moun­
ta in formation correspond in a general way to those of the 
Greer formation, and the !mccession is similar in Oklahoma 
and Central Texas, as Wrather pointed out. '" 'l'here is also 
strong reason for regarding the fossil -bearing beds of 
Whitehorse sandstone seen at its type locality at White­
horse Spring, 18 miles west of Alva, Oklahoma, as being 
unconformable with the beds upon which the sandstone 
rests. 

Thus it appears that this unconformity represented by 
the basce of the San Angelo formation is of great extent and 
is probably the most valuable horizon marker in the Per­
mian of Texas. If this conclusion is correct, the Clea r 
F ork and the upper part of the Wichita formations are 
equivalent to the Hess fonnation of the Glass Mountains. 
The lower part of the Wichita beds would probably repre­
sent the basal Hess formation and Wo}fcamp formation, 
if the Wolfcamp is represented in central Texas. 

The Schwage1ina horizon is doubtfully represented in the 

'"Bull. S. W. Assn. Pch. Gcol., p. 103. 1917. 
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central part of Texas. We know of no reference to these 
fossils, though they may exist and have been overlooked. 
There is one specimen of F UijUUn(L f rom the b;;lse of the 
Wichita beds represen ting a species that occurs in the 
Schwag€1'inct horizon in Kansas and Oklahoma. It may 
be that the horizon is present and the Schwagerirlu want­
ing, or that there is un elis ion of the fo rmation in centnIl 
Texas. It ml;\Y be noted here that Bose and also Martin 
found some evidence of disconformity near Moran, in 
Shackelford County. Its extent and significance have not 
been determined. The horizon in the Wichita stage in 
which Om1Jhalol1'ochu8 occurs on the Colorado River is 
high enough above the base of the stage as now considered 
to make it likely that the Scltwage1"i'na beds are present; 
but that the fossil s are absent or have not been observed. 
For the present, the base of the Wichita fo rmution is to be 
cons idered as tentatively defined. The main SchwogeJ'ina 
horizon of the Marathon region includes the topmost part 
of the Gaptank and part, at least, of the Wolfcamp beds. 
In Kansas and Oklahoma thi s horizon is repre5ented by the 
Neva limestone and immediately associated rocks. A fea~ 
ture to be held in mind is the fact that in the great Jime~ 
stone sections of extreme West Texas many species have a 
much greater range than in the interrupted limestone-shale 
succession of the central and northern parts of the state, 
or in Kansas . 

The rocks above the San Angelo beds comprise the sec­
ond formati on of the Double Mount;.;,\in stage. Wrather 
traced some of the Texas gypsums through to the Red River 
and in his paper on the section from Abilene to Sweetwater 
he placed the rocks from the top of the San Angelo forma­
tion (Blowout Mountain sandstone) to the top of the heavy 
gypsums, in the Greer formation of Oklahoma and the Texas 
Panhandle,H The rocks above this gypsum he referred to 
the Quartermaster formation of the Panhandle. The heavy 
Coke County gypsum beds would t hen belong to the Greer 
format ion. As has already been stated, Wrather tenta-

UWrather, W. E., NotE:'s on the Permian. Bull. S. W. Assn. Petro 
Geol., p. 103. 1917. 
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tively refcrs the limestone or dolomite in these gypsums 
to t he Eskota dolomite. 

The conglomerate at the top of the red beds in the north­
west corner of the county may well rep resent the base of 
the Quartermaster of Gould, so far as our present knowledge 
goes. There is a similar thickncss of shales above the top 
of the massive gypsums of the Greer in the Coke County 
section to correspond with the interval between the gypsums 
and the sandstones of the f;l'eel' and Quartermaster beds of 
the Panhandle. The green cher t abundant in some parts of 
this conglomerate probably comes from the CabHllos forma­
tion of the Marathon region . 

It seems that the Coke County region was sufficiently close 
to the region of major movements to the southwest in early 
Permian times to have the unconformities with their over­
lying conglomerates clearly developed, which are now re­
vealed in exposures on the northern edge of the Edwards 
Plateau. This fact will be of great importance in inter­
preting the age of the Permian formations of north Texas. 

Comanchean 

Section at Mt. Margaret 

31. Thin ledge at top of hill .. .......... . 
30. Limestone, massive, full of Caln'infl, weathers 

smooth ....... . ... .. . . . . ............. . .... . 
29. Limestone and conccaled ......... .......... . 
28. Limestone, hard bed.... . ..... .. . ..... . 
27. 
26. 
25. 

Limestone, h llrd 
Limelitolle, somewhat flak y . . .................. . 
Limestone, very hard, fine grained, 11 inches to. 
Limestone, nod\llar, mur ly. or hard nodula.r marls, 

quite fossiliferous . . . ................. . . . 
23. Limestone with gwocs a.nd large gastropods, 

22. 
21. 

pelecypods .................. . . . 
Limestone, less r esisbmt than one below ... . 
Limestone, massive, rather fine -grained, weathers 

smooth ............. . . ...... . ....... . .. . 
20. Samtston\l and sflndy limestone ..... .... ... .... . 
19. Clays--Walnut ! ...... . .. . . . .... . .... . . . ...... . 
18. S:lr.dstone, buff, fine ,apparently calcareous . .... . . 
17. Sandstone, algal (!) about this horizon . 

Inches 

• 
10 
2 8 , 
4 
1 " 

10 0 

4 
4 

8 , 
15 

5± 
2 
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16. 
16. 
14. 

13. 

University of Texas Bullet-in 

Clay, olive, occupies most of interval. .. . . . . . 
Soncealcd ....... .... .. . .... . .... . . . . .... . 
Sandstone, concretionary, concretion!; about the size 

of marbles, at about this level. ... . ........ .. . 
Conceuleu, Ol ppurcntly wash from higher up ... .. . 

20 
15 

79 

This sect ion rests upon the Permian section given in the 
preceding pages . 

Comanchean Scetion of Small Southeast Pcak of 
K iekapoo Mountains 

13. Limestone, somewhat nodular below, pool'ly exposeU 
at base, 5 feet , foll owed by 13 fect 2 inches 
of massive limestone whieh weathers ceUular in 

Fect lnehe ~. 

upper part. All one bed. . . .............. . 18 
12. {iQncealed . . . . . . . . . . . . . . . . . . . . . . . . 10 
11. Clays an(1 mm'!:;' lower part more buff and clayey 

than upper purt. ExoUUI'a tex(lna. T here is a 
limestone of considerable thickness partially 
exposed above the cla ys und muking the whole 
intervul 17 or 18 feet................. . 17 ± 

10. Limestonc, fo ssil conglomerate, Gryp/wea., Bxo.'lyra 
(exam!, large and small pelecypods; weathers 
into small lentils below, upper part weathers 
into blocks and i~ lighter colored and firmer 
than the lower part of the bed ..... .. . . . .... . 11 ± 

9. Clay, sandy, ealcneous, some concretions . . . 5 
8. Sand, loose, fine-grained, buffish. . . .... . . . .. . . G 
7. SUlldstone, with some fine pebbles, rather daTk· 

colored ... . . .... .... . ... ........... . ....... 1) 

6. Conglomerate, buff, more 01' less concretionary, 
calcareous, 7 feet to . ... .. .......... . . . .. . 8 

5. Sands, ashy. appaTcntly some day . ... .. . . .. 12 
4. Sand, soft, wh itish and buff, and covered slope. . 25 
3. Clay, and yellow sand streaks, G feet to. . . . . . .. . . 8 
2. Sands, ashy and soft sand~tones, 2 feet of fine 

concret iona~y l:cndstone at top........... . .. 16 
1. Shale, green, and sand~tone nodules, some sand-

stone and fine iron concretions. . ............ . 11 

1521;-. 
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Comanchcan Section of Northeast End of 
Kickapoo Mounlains 

11. L imcstonc, chalky, very cellulat·, higher beds back 
in :idge . ................. ...... ........... 8 

10. Limestonc, chal ky ............................. 8 
9. Limestone, chalky, seven or eight layers......... . 10 
8. Limestonc, chalky, UppCl' part celluh l', chert. . . . . . 6 
7. Limestone, upper p:lrt tilled with cherL. . . . . . 12 
6. Concelotlcd . . ................................... 10 
5. Limestone, massive ......... . .. . .............. . 21 
4. L imestone, nodular, and concealed, very fos si lifeous 15 
3. Limestone, nodular, base a fossil conglomerate... 12 
2. C!:IYS, Exogyra texana, Gryphaea. ............. . 5 
1. Sand. Trinity, and material like it.. 114 

221 

55 

Section at "Mount Q." "Butterfield" is given on an old map but 
it is uncertain whether this refers to the name of the mountains .r 
the survey. In our notes it is given the designation "Mount Q." 
It is a high outlier just in front of the platea u escarpment in Surveys 
]0 and 11, south of the oil well hcin)!" drilled by Mr. Tucker. 

43. 

42. 
41. 
40. 
39. 
38. 
37. 

86. 
35. 

34. 
33. 
32. 
31. 
30. 
29. 
28. 
27. 

Limestone, top of section, almost completely 
posed of foraminifera, some gastropods. 
sibly ........... . ........... .... . . .... . 

Concealed . . .................. . . 
Limestone, concealed . . . ......... . 
Limestone, coarsely crystallin!:!, about ...... . 
Interval. ............................ . . .. . 

com­
Pos-

Limestone, hard, resistant, in four la~'ers. 

Limestone, massive, hard, whi te, weathers to cel-
lular surface, in three 0 1' more layers. ahout . . 

Interval ..... . .. ... . .. . . .. .. .... . ............ . 
Limestone, masllive, weathers cellular. Layers 5 'h 

feet above buse with numerous gastropods .. .. 
C<lncealed . . . . . .. . ......... . .. ...... . . . 
Limestone, 
Concealed 

laminated, yellowish white ......... .. . 

Limestone, rotten. cherty . . .. . .. . . ... ... ... . 
Concealed. . ... . . ..... .... . . . ...... . 
L imestone, 
Concealed 

chalky, white. wit h yellow streak ... 

Limcstone. nodular, white, IK:casional gcodes, about 

F eet Inches 

1 
7 
2 
1 
1 

12 

9 
1 6 

11 
6 

8 
1 
2 
2-
1_ 
8 
6 
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26. Limestone, white, J)htly, bottom half 80ft, top hard 
and rcsi~lunt ................ .. .... . . . 2 

25. Concealed. . ...... . .... . .. . .... . ....... 5 
2·1. 
23 . 
22. 
21. 
20. 
19. 
18. 

Limcslonu. nodular, rather ~oft. sandy . . . . 
Limestone. 
Concealed 
Limestone. 
Concealed 
L imestone, 
Concealed 

white, foraminife ral. 

hard . white . . .. .......... . ... . 

hard, spon3:cs? ....... . ............. . 

17. Limestonc, massivtl, weathers into nodules, lower 
ten feet soft, upper par t hm·d, dense. Foram-

4 

2 
10 

2 
3 
2 

6 

inifera , Peete!!, ute .. .. . . . .. . ........... . . . . . 22 6 
1G. I nterval. U pper:1 or 4 feet marl. ......... 11 
15. Limestone. nodular .. ....... 10 ± 
14 . Concealed, some shale. . . . ...• . 6 ± 
13. Sandstone, yellow .......... . . ... . .•... . . 9 ± 
12. Concealed ... . .... . ... _ . • . . . . . . . . . . . . 30 
11. Sand, yellow, soft .......... . . .'................. 6 
10. Clay, soft dirty·white... . .... . 18 

9. Sarod, soft, yellowish... . .. . .......... . .. . . . 7 6 
8. Sandstone, soft, gray, shot-like concretions....... 3 6 
7. Sand, loose, yellowish-white . .. . . .... . . . . 5 
G. shale, reddish . ............................... . I) 

5. Concealed . . . . .. . . . . . . . . . . . . . . . . . . . . . . . . 4 
4. Sandstone, gray, fine shot-like concretions.... . 4 
3. Sand, soft, yellowillh.. . . . . .. . .. .. . . . . . . . . . . .. 11 4 
2. CO!l.ccaled ..................................... 10 
1. Sandstone dark_buff, fine-grained . . .... . . . 10 

The entire section is composed of Comanchean rocks. It 
is uncertain whether or not the section reaches t he base of 
them. 

44. 

43. 

42. 
41. 
40. 
39. 

Section, Southwest Cornel' of Cole Mountains 

Limes tone, massive, evcn-bedded, composed of sllIa\! 
fragments of shells, forlllS top of moun lain . ... 

Limestone, soft, chalky, weath.ers int.u large blocks, 
especially the basal p.\l't. Che r t nodules and 
layers, more chert in the lower part. Top 
much harder . .. . . .... . . ......... . ......... . 

Limestone, 
Concealed 
Limestone, 
Concealed 

fine-grained .......... . ..... . ...... . 

hard, line-grained .........•.. •..•. . 

10 

42 
6 
3 

16 
8 

4 
4 
6 
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38. Limestone, hard, massive, resistant, numerous gas­
tropods. Weat.hers into spalls from 71h feet 
above the base up for the next 5 feet; next 12 
fee t Ro.diolites . . . . . . . . . . . . . . . . . . . . . 38 

37. Concealed. Lower 5 feet yel1owi~h white clay. 
Exogyra, texuilU (in place?}......... . . . 117 

36. Concealed, partly, mostly red sandy shale, upper 
part red shelly sandstone. . .. . ... . .......... 19 

35. Concealed. . . . . . . . . .. . . .. _ . ... . . . . . . . . . . . . . . . . . 5 
34. Sandstone, red, thin-bedded, shelly......... .. . . .. 6 
33. Shale, greenish-yellow. . . . .. . . . . . .. . . . .. . . 1 

57 

32. Sandstone, shelly, yellowish-white, fine-grained... 2 4 
31. Shale, red, sandy, streaks of grL'tmish-whitc sand, 

upper 12 inches nearly all sand.... . ....... . 2 6 
30. Sandstone, yellowish-white, thin-bedded, fine-

grained, jointed . . .......... . ..... .. . .. ..... G 5 
29. Sandstone, red, shelly, upper thl'ee inches greenish-

white ... . ... . . . . . . .. . . . . . . . . . . .. . . . . . 0 9 
28. SanG.stone, yellowish-white, line-grained, thin-

bedded, jointed ....................... 10 
27. S:l!Idstone, red, shelly, thin streaks greenish-while 

sand .............. .. . . ......... . ..... . .... 1 9 
26. Shale, yellowish-green, calcareous, crusty....... . 1 
25. Sandstone, yellowish-gnI.Y, fine, thin-bedded, much 

jointed, cross-bedded ...... . ............... . 7 
24. Sandstone, like No. 20, upper paft more massive. . 5 6 
23. Sandstone, like No. 21.... . ....... . . . ........... 1 
22. Sandstone, redd ish, shelly, like No. 20............ 0 () 
21. Sandstone, gray-white, yellow streaks, cross-bedded 1 
20. Sandstone, tine-grained, reddish, with while streaks, 

cross-bedded . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 1 7 
HI. Shale, red, shelly, sandy, wit h greenish-white sandy 

streaks, gypsum ... ................... . . . . . G 
18. Sandstone, alternating red :Ind greenish white, at 

top, lightly cfoss-bedded. Thin, massive gyp 
sum layers ..................... . .......... 6 6 

17. Sandstone, grcenisr. wit.h alternating thin beds of 
mllssive gypRum ... .. . . . .... . ......... . . 4 0 

16. Shale, red, sandy, with streaks of greenisll sand 
and layers of massive gypsum . . . . . . .. . . . . 6 () 

15. Gypsum, massive. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 4 2 
14. Shale, red, wilh greenish-white streaks of fine 

~and, joints filled with foliated gypsum... . ... 3 2 
13. Sandstone, fine, greenish-white............. . .... 2 6 
12. Shale, fcd, sandy... . . . . . . .. . . . . . . . . .. . . . 1 0 
11. Gypsum, massive ........ . ... . ...... . ..... . .... 1 4 
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10. Sandstonc, l'ed, with gl'ccnish streaks, joints lined 
with gypsum . . ... . . .. . . .. . .. .... . . . . .. .. . . 

9. Sandstone, greenish, with gypsum streaks .... . 
8. Shalc, red, sandy, with gypsum streak!; .. .. . . . . . 
7. Sandsl.one, greenish-white, with nodules of gypsum, 

joints filled with gypsum ...... . .... . . . .... . . 
6. Shale, r ed, satinspal' in thin plates filling joints in 

all dircetions . . . . 
5. Sandstonc, greenish-white, with gypsum in vertical 

6 
1 

4 

and transverse j oints . . . . .. . ... . . . . . . . . . 11 
4. P artly concealed, upper 15 feet red sh ale wiLh 

mllSsivl' gypsum and thin str eaks of greenish 
white sa nd .. . . . . . . . . .... .. . . . .... . 39 

3. Concealed . . . . . . . . . . . . . . . . . . . . . . . . . . 30 
2. Shale, red . . . . . . . . . . .. . . . . . . . .. . . . .. . . . . 5 
1. Concealed . . . . . . . . . . . . . . . . . . . . 15 

• , 
9 

6 

This section 'gives a clear idea of t he local condit ion of 
the Greer beds at this place. The. gypsum beds seem to be 
thinner than in some other places. It is difficult to say how 
much represents the gypsiferous beds above the limestone 
in the Grubbs Canyon and Wilson Mountain sections. The 
limestone is either absent or was not espeeially distinct in 
th is section. This limestone bed is locally Quite inconspic­
uous and looks like a secondary crust of little importance. 
It had not been studied at the time this section was meas­
ured and it may have escaped atte ntion. The Greer beds 
here may r each to t he top of Number 36 of this section. 
Number 37 is apparently the base of t he Comanchean. 

It is quite possible that some of the sandstone below 
Number 37 may belong to the beds above the Greer, which 
are represented but a short distance farther north by con­
glomerates which extend to t he Panther Gap section. 

The Comanchean section is well developed here and is ex­
cellently exposed. On the Edwards Plateau along the Rob­
ert Lee-Carlsbad road, the barometer shows a thickness of 
approximately 350 feet of Comanchean rocks. 

Section of South End of \Vest Stepp Mountr.in 
Near Northwest Part of Coke County 

27. Limestone, even-bedded, massive, 1 to 3 beds . ..... . 
26. Limestone, somewhat laminated, porous, tOll quite 

craggy .... ...... . . . .. . ..... . . . . .... . 

15 



25. 
24. 
23. 

Limestone, 
Limestone, 
Limestone, 
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marly 
massive bcd, t<Jp of cliff .. . 
b recciated ........................ . . 

22. Limestone massive, Caprinu and larger fossils , 
21. Limestone, darker colored bcd, weathering into 

quite rough blocks wi th geode-like pits . ..... . . 
20. Limestone, massive, milch like lower bed but firmer 
19. Limestone, marly, to massive-nodular, E xogllra 

texcma, slim gastropods . . . . . ....... . . . . . . 
18. Concealed ..... .... . . ... ......... . ........ . 
17. Sandstone, buff-brown, cakal'cous, Grypha ea, grad­

ing into limestone at top, total thickness prob. 
ably . . . . . . .... . . . .. . . . .... . ...... .... . 

1Ii, Sands ashy und :=;andy days prob3bly much thicke r 
than seen ... .. .. ... ................. ... .. . 

15. Shale light-colorcd re(l... . .. . . . .. . . .. ... . .. . . 
14. Sandstone dark maroon ... . ................... . 
13. Shales deep m:-;roon, sumewha t sandy, with thin 

IIhcets of sandstone ... .. . . ... . .... . . ... .... . 
12. Sandstone, laminated, buff-gray .. . ... . ... . 
'11. Conglomerate [,nd coarse sand ~tone, chert and 

quartz p<!bbl<!s ... . ... ... . ... . .... ... .. . 
10. Shale, one sand bed . . ... . 

9. Sandstone, more evenly and th inly bedded than 
those below, sof t ......... . . ... . ..... . . .... . 

8. Snndstone, c ross-bedded, C01l r tC, la rge lenses of 
coarae C(lnglomerate which contains slabs of 
sandstone 2 feet across, yellowish . 

7. Shales, ,:,..reeni~h . . . ..... . . . .... . . . ... . . .. . 
G. Sandstone, coarse, seft, friable, buff to light red 

or pink; much of it very cOP.r seiy conglomeratic, 
iron-cemented, very dark brown to gray ..... . 

5. Shale, buff to olive .. . .. . .. . .. .... . ..... . 
4. Shale, gray to red, more or less pl a ly and sandy . 
3. Sand stone, gray to maroon , siabby, ripple-marked 
2. Shale, gray to grecni~h , nnd red. more or le~s fe r-

ruginous, in places !l[lIldy. . . . . . . . .. . .. . ... . 
1. CAro~ealed ....... . .. .. . ... . . .. . 

Tertiary (?) Pleistocene (?) 
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The floor of the old valley between the Edwards Plateau 
and the Callahan Divide is covered with coarse congJom~ 
erate, some sands and silt. The age of this depos it has not 
been determi ned. It is probably Late Tertiary, or Pleis-
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tocenc. 
These deposits vary in thickness from a thin veneer to 

60 feet, and in elevation from 90 or 100 feet above the river 
to probably 150 feet near the margins of the old valley . 
:Much of this material is a coarse limestone conglomerate, 
locally loose boulders, but in other places well cemented . 
Some of it is rather fi ne, while other parts of it carry peb~ 
bles as ]nrge as hens' eggs, and at still other localities buol­
ders a foot or two i.n diameter. 'fhc stones are usually 
well rounded. Most of the boulders and pebbles are the 
hardest of the Comanchean limestone mingled with some 
chert from the Edwards limestone. Frequently these lime­
stones are almost entirely composed of foraminifera. 

Where these deposits are favorably located they are very 
often tightly cemented with caliche and contain sufficient 
amounts of iron oxide or red clny to form a dense, whitish­
to reddish-mottled conglomerate. Otherwise the beds are 
white. 

There is, in many places, a considerable layer of s ilt or 
soil over this conglomerate. 

Recent 

The clay and sand beds along the present first and second 
bottoms of the river, and in the river bed, and the soil of 
the first bottom with some gravel beds, constitute the recent 
deposits. They are very limited in this county and are 
shown approximately on the map. 

ECONOMIC GEOLOGY 

Sand 

Probably the most notable sand deposit in the county is 
on Sand Creek, south of the "Colorado Road," in the north­
western part of the county. The sand here is largely dune 
sand. It is present in great quantities though it is distant 
from points where it could be extensively used, and is not 
on any transportation line. 

There are Rand beds which occur as bars and similar 
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A. Stepp Mountain. The lower part. is QUllrtermaster(?) and the 
upper pal·t is Comanchean. 

B. Undercut rock, Comanchean, on north side of Gr ubbs Callyon. 
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deposits along the Colorado River of sufficient SIze and 
purity, if carefully selected, for local use. 

Occasionally three are sand beds in the old valley such as 
the one in the road west and north of Bronte. Sometimes 
these beds contain considerable day. 

Another sou rce of sand is that found in the basal part 
of the Comanchean rocks at the foot of the Edwards ·Pla­
teau and the Callahan Divide, These sand beds are indi­
cated in the sections of the Comanchean deposits, On the 
whole, the county is well supplied with sand. Should cheap 
fuel be developed in the county it may be that beds of. sand 
of sufficient purity may be found in the basal Comanchean 
formations, to make: a good glass sand, 

Clay 

In the study of the rocks of Coke County only low grade 
clays were encountered, that is, clays suited only for the 
manufacture of building brick, drain tile, etc, 

The alluvial clays of the county are quite limited and im­
pure, They are the soil of the first and second bottoms of 
the Colorado River. The shales of the Choza formation 
in the eastern part of the county, and of the San Angelo 
formation near Robert Lee, are of most importance. The 
former outcrop along the bluffs on the south side of the 
ri ver as far north as the Kansas City, Mexico and Orient 
t rucks and a short distance beyond, These beds also occur 
on the north side of the ri ver as far as Bronte. The out­
crop of this format ion is shown on the map. 

Ncar Robert Lee and eastward in the exposed bluffs along 
the river and main creeks are beds of clayey shales in the 
San Angelo beds and in the base of the Greer beds. Clay 
will be found among these shales which are suitable for the 
manufacture of ordinary brick. 

Some of the lighter-colored clays of the lower part of the 
Comanchean rocks exposed in the base of the mountains 
north and south of the Colorado River may be of such a 
constituency as to burn a light-brown brick suitable for 
ordinary use, should cheap fuel be available. 
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Lime 

About the only source of limestone for li me in Coke 
County is the limestone of the Comanchean formations found 
in the mountains of the county. 

This limestone occurs in abundance and many of the beds 
;:ire of sufficient purity to burn excellent "hot" or "fat" or 
quick~setting limes. such as as ure most used for ordinary 
purposes. They would have no superior for "hard wall 
finish," if ground and made into the hydrated limes of com­
merce. Distance from market, and costly fuel preclude their 
manufacture except for locn! use. A less important but 
more accessible deposit would be the Comanchean limestone 
boulder~ of the old valley, 

Limestone 

The limestone resources of the county are the same as 
those just mentioned for lime. These Comanchean lime· 
s tones outcrop in the mountains in such a way that but 
slight work is necessary in quarrying them. The rocks 
from many of the beds can be readily shaped into large· 
sized blocks with but little work and many of them can be 
sawed loto any desired shape. This work can be done at 
times when farm work is slack or other work is not press· 
ing. Work of this character can go on for several years 
and the rock can be accumulated until a sufficient amount 
is at hand which, with very little cash outlay, can then be 
used in erecting buildings. The lime can be burned from 
the spaBs and the sand for the mortar is readily nvniJable. 
These are the best buildings that ·can be constructed, as 
weU as the cheapest. 

Many fine houses· have been built in this way in other 
parts of the country and give very satisfactory results. 
They are permanent improvements that add materially to 
the value of any property. 

Three precautions are necessary to good results. First, 
a firm foundation which will permit of no settling of the 
walls is necessal·y. Excavation must be carried deep enough 
to secure a firm foundation; and then it is a good plan to 
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place a layer of good concrete one or two feet thick and a 
foot or so wider than the wall. Second, only large-sized 
blocks should be used . Third, the rocks should not be blasted 
in C]u<lrrying, as it fills them with invisible cracks that 
shorte the life of the stone as well as weakening the build­
ing. If blastnig can not be avoided, the smallest charges 
capable of doing t he work should be used. The explosive 
should be a slow burn ing coarse black powder. Dynamite 
should never be used in quarrying rock to be used fo r bu ild­
j ng or other structurnl purposes. 

Gypsum 

The gypsum resou rces of the county are large. The 
ava ilable deposits are located in t he western half of the 
county. Their occurrence is given in the description of 
the sections in this report. The easternmost point where 
gypsum is likely to be available in commercial quan tities is 
the Seaton Keiths BlutT, three mi les west of Robert Lee. 
The thi ckness of the beds is given in the section of the bluff 
on page -, and in the general section of t he county. 

An')ther bed is found nea r Grubbs Canyon, wh ich is good 
pure gypsum. A still higher deposit should occur under 
the mounta ins west of Gruhbs Canyon. ThIs is the same 
general deposit. composed of the several beds, found ncar 
Wilson Mountnin in the northwest part of the county where 
the beds have an aggregate thickness of about 80 feet. 

Very little advantage can be taken of t he deposits at 
present, owing to lack of fuel, transpor tation , and market. 
However, should it happen that gas in quantity should be 
struck in the terrace of western Coke County. the materi:'ll 
could be quarried and burned with that fuel so cheaply that 
these deposits might become of economic importance. The 
products made from these · gypsums might inc1ude plaster 
of Paris, dental plaster, and the "cement plasters." The 
process C!f manufactUl'e of these products is simple. 
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Road Metal 

One of the resources likely to prove to be of much vDiue to 
the county is the material for road construction. There are 
t wo kinds to be had. First, there is the g ravel from the 
San Angelo beds in the eastern part of the county. These 
gravels or conglomerates OCClll' from the Tom Green county 
line along the Kansas City, Mexico and Orient Railroml to 
Tennyson around Fort Chadbourne, in the Kickapoo }Iolln· 
tains, Cedar Mountain, and in lower Live Oak Creek nn the 
Humlong ranch. This is essentially a quartz grav~~ with 
sand. Some of it is firmly consolidated into a conglomerate 
or "concrete" and would require crushing. whili) at least a 
fa ir amoun t can be had as f ree gravel. This deposit has 
been described under the head of the San Angelo formation. 
"In the western part of the county the quartz found con~ 
glomerate at Panther Gap on the Colorado City road, and 
heretofore described, is equany useful as a road metal." 

This gravel lacks binding cement to a cons iderable ex~ 
tent, but treated with a foreign binder would make the best 
of modern gravel roads if they are properly constructed.'s 
From the section given it is evident that there is an ample 
supp!}' of it for local use, as well as for shipping. There 
should be a demand for it. It is one of the best gravels for 
heavy traffic in all West Texas, and nearly all of the deposit 
is in Coke County. Two photographs of this material are 
reproduced on Plate 8. 

The other deposit of road gravel is good fol' the <;!ide 
roads of the county and it is much more widely distributed 
along the broad vaney of the Colorado River. 1t is the 
limestone gravel or "conCl'ete" of the old valley floor. It 
extends entirely across the county and from the mountains 
on one side of the valley to those on the other, There are 
considerable areas without it, ' but there are few places 
where it can not be reached economically, The larger areas 
are shown on the map, in black shading, 

One of the best exposures known is in the top of the 

Jr'Univ. Texas Bllll. 1839, pp. 151-159. 191£1. 
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A. San Angelo conglomerate at Kiekapoo Mountain. 

B. Stln Angelo gravel at Mount Margaret. 
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Seaton Keiths Bluff, three miles west of Robert Lee. Here 
there <.\1·e about 50 OL' GO feet of it, 40 feet showing in the 
face of the bluff. The bluffs of Pecan Creek a re covered 
with it, as is much of the region Ileal' t he :root of the Ed­
wards plateau, where it is cemented with caliche. All the 
highlands between the creeks in t he "Old Valley" of the 
river, especially between Bronte and Robert Lee, carry de­
posits of it. It caps the low mesas east of Bronte alld the 
longer one on t he east side of the railroad betweelJ Uronte 
and Tennyson. I n these latter localities it is access ible to 
the railroad. Its composition varies from place to place. 
As a rule it is coarse, and t he boulders range from fi ne ma­
terial to pieces a foot in diameter. Much of it is composed 
of the hardest of the Comanchean limestone rolled and 
ground in the old river until the la rge as well as the small 
pieces are well rounded. All the softer stones have been 
ground up to powder and most of it washed away. How­
ever, in many places th is g ravel is relatively flne and closely 
cemented into a hard conglomerate which would make an 
excellent road metal for the most of the roads of the county. 
It would have to be crushed before being used. Some of 
t he better roads of the county a r e road beds crossing mltural 
deposits of the material. An exam ple of this is the high­
land with the white road between Bronte and Rober t Lee. 
In such locali ties the rmlds need but little tlttention except 
to provide drainage. 

The iimestone nnd mnrls of the JTIount.1.ins ma.kE tl. g'wd 
road fo r very light t r affic, but are too soft fo r heavy traffic. 
This material is available for most of the coun ty. 

O il and Gas 

STRUCTURE 

After st uciying the Pennsylvanian and lower Permian 
along the Colol'l\c\o Ri veI' in Coleman and Runnel s counties 
one does not fmd the structure of the rocks in Coke County 
as sim ple one wou lo expect. 
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Dip 

The general dip of the Permian beds is in a direction 
north of west. It is much more nearly west than is the 
case in Hunnels County where over a large part of the 
county it is about nor thwest. In a general way. the dip is 
approximated liP the Colol'ado River. In the eastern part 
of the county t he dip is approximately 50 feet per mile; 
locally it is more than that. From Robert Lee westward 
it is slight and may be level and even locally rever sed for 
some considen\hle distance; ne<l 1' the west edge of the coun­
ty, however. a steeper dip is resumed. The average dip 
of the Permian rocks up the Colorado Ri ver for the whole 
county will probabl,Y not exceed 30 feet to the mile, and may 
be less. The general dip of the Comanchean beds is to the 
southeast. 

Major Structure. 

The interruption of the normal dip noted above forms 
the ma.ior structure of the county. It is really a terrace 
with minor structures upon it, consisting of both faults and 
fold~. The real axis of this terrace has not been determined 
but is assumed to be nearly north and south in t he north­
west part of the county. Tt is most . apparent and most 
easily studied on the south s ide of the river from Edith to 
Wilson Mountain which is located in the large northward 
loop of the river near the northwest cornel' of the county. 
The best horizon marker is a peculiar dolomite bed, part 
of t he way quite sandy, frequently cellular and crystalline, 
with black spots in it. Its appen.r(1nce hardly suggests a 
limestone. It var ies from about a foot to two feet in thick­
ness, and is exposed from the hills just east of the junction 
of North and ,south PecHn creeks to the west side of Wilson 
Mountain, above which it enters the river. On the north 
side of the river this limestone is found exposed in Silver 
Creek ~\ t the Colorado Rand crossing, Hnd thenc{' eastward, 
at numerous points on either side of this road for several 
miles.. Its position with respect to the Panther Gap con-
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Seaton Keiths Bluff, three miles west of Robert Lee. 80 feet 
of Greer sandstone followed unconformably by 40 feet of 
limestone conglomerate 6hown above thf.l line A-A. The 
conglomerate is the old river bed conglomerate of t he Colo­
I·udo. It is flO feet thick just ba~k of t he clifT. 
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glomerate is clearly seen in the Gap. It is possible that an 
east dip due to faulting or folding will be traced on th is 
limestone east of Panther Gap. A series of heavy gypsum 
beds set in on top of this limestone bed and these have been 
dissolved away, leaving the horizon of this bed forming the 
top of the general plain near t he river between the points 
mentioned. 

One of the most interesting features of this structu re 
is that it seems to overlie a much stronger and steeper 
structure beneath the unconformity at the base of the San 
Angelo formation. Another matter of interest is the fact 
that the minor structures visible at the surface a re much 
sharper and more broken on t he eastern part than on the 
western part of the telTl;\Ce. Indeed, then, seem to be few 
disturbances on its western part. The structural f eatures 
of the terrace as a whole will be discussed along with other 
smaller folds and faults. 

Minor Str ucture, 

Structures on the major terrace fa ll into two classes : 
Folds and faults. The folds are noted east and west of 
Rober t J ,ee, neal' Edith, and p robably will be found at other 
1· calities. One of the featu res that must be considered here 
is the fact that at Robert Lee and the mouth of Pecan Creek 
the Colorado River appears to be synclinal. The same t hing 
is t rue east of Robert Lee as far as Cedar Mountain. There 
is little likelihood of its being synclinal west of the mouth 
of Pecan Creek. These small synclines along the river 
may be regarded as saddles on the larger terrace. Aside 
from these somewhat local sags there are also arches, one 
on Wildcat Creek, and one on Pecan Creek near t he junction 
of North and South forks. another on the side of Mountain 

Creek just northeast of Robert Lee. Others are probnbly 
present. Apparently there is one on the nor th side of the 
river nea r Rough Creek. It is to be regr etted that funds 
were not available to deta il the Rtructures of t he Colorado 
River Valley from near Robert Lee to t he west line of the 
county. No attempt has been made to locate all these struc­
t llres. 
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On the eastern third of the termce are numerous faults 
and zones where the rocks are locally crushed. These zones 
probably represent slight fau lt ing with some lateral pres­
sure which crushed the rock in vertical zones six to 50 feet 
or more in width. There is usu<\lly a slight displacement 
of the beds vertically on the sides of the cr ushed zone, and 
the crushed beds themselves show slight downward displace­
ment. This crushing passes below the rocks in the beds of 
the creeks. 

The sandstones ,md sandy shales of these regions nrc soft 
and friable. The sand gruins are fine and cemented with 
clay and fine iron oxide, ~md the shales arc but little less 
sandy than the sandstones. These rocks would stand only 
a slight lateral compression or strain without r upture. 

Crushed zones are associated with normal faults. though 
the faults themselves are usually well sepa rated. Fre­
quently they are found a quarter of a mile apart. with even­
bedded undisturbed rocks between them. 

The faults are best seen on Pecan Creek. The other ex­
amples seen were located in the bluffs of Pecan Creek. The 
accompanying photographs illustrate the appearance of 
these features. They occur from just above the old Arlitt 
nmch-house to a point a quarter of a mile above the road 
which crosses the creek just below the j unction of North 
and South Pecan creeks. One of the first bluffs above the 
house 'shows a crushed zone. The next shows a reversed 
fnult of almost four feet, and a little farther upstream the 
same bluff shows crumpled light and dark shale, slightly 
faulted, between the sandstone layers . Some distance above 
this are more crushed zones and fau lts. The largest fau lt. 
of the number discovered on the creeks is of the normal 
type. The largest block in htis fault is shown in the accom­
panying photograph. The fau lt is open above t he creek 
level and closed below it, but the middle part contains 
an eight inch sandstone dike. The upper part is filled 
with sand and clay of surrounding beds and a triangular 
block of sandstone of c011 siderable dimensions occupies t he 
fault in the top of the exposure. There are several smaller 
faults on the right of the main fau lt, one with a displace-
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A. Bluff on South Pecan Creek showing crushed zone B-C. Rocks 
in Ilormal posi t ion 011 ei thel' side, Hnd leached zone A-B and 
C--D where the rocks a re light-colored. The deep red col 01' 

is shown outside t he leached zones. The crushed zone i . a lso 
leached to a light color. Oil showing near this place. 

B. A closer a nci more direct view of the left side of A. Note the 
sharp line of change in colol·. 
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A. Reversed fau lt in bluff en Pecan Creek, above Arlitt ranch-house. 

B. Crumpled shale, slightly 
beds. Same bluff. 
this bluff. 

faulted, betwe~n undi sturbCd~~~~~ 
No leaching of colo\' has occurred in 
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ment of over 10 feet. On the left side of the large fau lt is 
another in which the top bed of sandstone shown on the left 
side of the main fault is opposite the basal sandstone of the 
block next to it. This makes a tot.'ll displacement of about 
80 feet in this series of faults. The creek bluff is cut away 
on the left of the exposure and whether or not further fault­
ing occurs there can not be determined. The direction of 
this fault is N 65D E. The direction of the thrust fau lt is 
S 30" E. Other quite small faults occu r which are shown 
in the illustrations and which need not be described here. 
While no two are precisely ·alike, yet they all fall in one 
class. 

Origin: These faults are peculiar in several respects 
and arouse considerable interest regarding their origin. 
Ordinarily t hey are absent over nearly all the region of 
Central Texas. 

One of the first things to be noted here is the fact t hat 
in t he case of the large fau lt , as well as the smaller ones, the 
rocks are overlaid by thick deposits of old river gravel which 
are practically undisturbed by these structures and, though 
some of the faults ~lre open, none of them contains any of 
this material. In other words, these structures antedate 
the fina l development of the old valley 80 to 150 feet above 
the present valley of the Colorado River. The age of these 
gravels is unknown but it is probably either late Tertiary 
or Pleistocene. In any case, the age of the structure is 
probably as great as the later Tertiary. The faults have 
not been noted in the Comanchean beds but may be present. 

Numerous suggestions have been made regarding the pos­
sible origin of t hese fau lts, such as solution of rather deep­
seated salt beds, deep-seated faulting Or folding, consolida­
t ion of sediments, slumping, etc. 

Solution: The most apparent explanation at first thought 
would be the solution of rather deep-seated salt or gypsum 
beds. This might well produce structures similar to the 
ones seen. However, it becomes necessary to assume the 
removal of beds as thick as, or thicker than, the largest 
structures seen, or 80 to 100 feet or more thick. 'I'his 
presupposes the presence of thick salt or gypsum beds (not 
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an incongruous assumption in these red beds) which were 
removed, producing collapse structures. Most of the struc­
tures are small, and well separated from each other, and the 
beds in t he intervening areas are very even and undisturbed .. 
Further, it is necessary to assume the complete remo val of 
the bed at the time of origin of the structu res or else struc-. 
tures would have been forming for a long time afterward, 
the movements of which would probably have involved the· 
overlying conglomerate. This is not the case, however. The. 
disturbances are far too slight and too distant, as a rule, 
to be attributed to this cause. ' In such cases t he beds should 
be quite broken and haphazard in their appearance as a 
whole. On the contrary, the beds are very even and undis­
turbed except here and there. 

Consolili(tt-ion 0/ sediments: The settling of the beds. 
might under some circumstances produce similar results,. 
but to account f01" larger faults in that manner presupposes 
too large an amount of differential settling. Likewise the, 
phenomenon is too local, since it should at least be dis-. 
tributed over the whole terrace, if not over the whole region 
where the same succession of bedB is involved. 

Slumping: The beds of the formation here considered 
show negligible evidence of slumping along the creek and 
river bluffs where it would likely be noticeable. They are 
sandstone and sandy shales which do not slump readily. 

Deep-seated movements: This agency could produce 
any of the results shown here in two ways : F irst, by dis­
locations which extend to the surface from deeply buried 
structure; second, by folding or slight movements of deeper 
structures without rupture but producing rupture in the 
suface beds. This latter would seem highly improbable. 
unless the character of the surface strata is COnRidered .. 
These clayey sandstones and sandy shales are so friable that 
movements causing slight local tension or compression or 
flexure of the beds might result in just such structures as 
are seen. Furthermore, these faults and crushed zones 
are associated with gentle folds upon a large structural ter­
race, and the possibility of their origin from deeper-seated 
causes can not be thoroughly comprehended without taking-
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Large fault on Peean Creek. None of the beds checks across the 
fauLt. Another fault on the left not shown . All ate faulted 
in the snme direct ion. 
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East side of a fault :o:ol1e ubo\·c the Arlitt rnl1ch ·hous~ on Peca n 
Creek. The wes t side of t he fault zone, broken tlnd crushed, 
is shown in the next plate. 
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West side of f ault block shown on previous plate. The beds shown 
in the pictur('~ arc leached . 
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this ter race and all its peculiarities and relationships into 
account. 

General Conside1'ations: The terrace itself is broad, 
extending fl'om ne<u' Robert Lee to Wilson Mountain, or 
beyond; a distance of about 12 miles in an air line. The 
811l'face indications of its western limit are stronger than of 
its eastern edge. So far as observed, faulted structures are 
confined to the eastern half of the structure, and arc 
strongest near the center of the terrace. This localization 
of these peculiar structures has some considerable interest 
if the broader relations of the terrace itself are taken into 
account. Fot' instance, a s imilar terrace having a known 
length of some fifteen to twenty miles at Sheffield. Texas, 
is described by Liddle in another bulletin. '" The Sheffield 
terrace extends almost directly toward the Coke County ter­
race (N 40°_60° E) is as wide, and, like the Coke County 
terrace, has its chief local minor structural features on the 
southeastern side. Tn addition to this the Sheffield terrace 
is almost in line with the general axis of the Marathon 
structure as a whole, nnd is nearly in line with a very steep 
fold of the mountain type in Pennsylvanian sediments 0-( 

the Marathon region. This Marathon fo ld disappears 
under the nearly level Comanchean sediments east of Mara­
thon. The Marathon stl'uctUl'e has been described by Ud­
den," and further discus3ed by Liddle in the puper above 
referred to. In view of these facts, it is by no means im­
possible that the Coke County terrace is a part of a ge!ler[tl 
str ucture extending fl'om the Marathon region to Coke 
County. This structure may persist the whole disulnce 
either with local arches and intermediate saddles or without 
them. 

The details upon which this conclusion is based, aside 
from the general surface s imilarities already mentioned, 
are to be had in the comparison of three wells : the South­
western Petroleum Syndicate Cain No. 1, locnt'.'!d about 
foul' miles west of San Angelo ; the 'Texas Elkhorn Oil Syn-

WLidd lf.l, R. A., Univ. Texas Bu ll. 1847, pp. 9-Hl. 1920. 
"Uddcn, J. A., Univ. Tcxos Bull. 1753, pp. 56-57. 1018. 
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dicate Rich.ar~son No.1 in the southeast cornel' of Sterling 
County; and the Robcl't Lee Oil Company Stroud No.1, 
near Robert Lee. We are indebted to Mr. H. H. Jones fo r 
samples and valuable data regarding these San Angelo and 
Sterling County wells. The data are as follows : 

The elevation of the Texas Elkhorn Oil Syndicate Rich­
ardson No.1 well is 2200 feet, and it is located ncar the 
southeast corner of Sterling County. The Southwestern 
Pet roleum Syndicate's Cain No.1 well has an elevation of 
1890 feet, leaving the Richardson well 310 feet higher than 
the Cain well. The graphic logs are given on Plate 17. 
The distance of the Richardson well from the Cain well is 
approximately 22 miles in an a ir Hne and is in the direction 
9f the dip. Over western Runnels, eastern Coke, and prob­
ably eastern Tom Green counties, the dip is approximately 
50 feet per mile to t he northwest. 

If t his condition continues from t he Cain well to t he 
Richardson well the same formations should be about 1100 
feet lower in actual elevation than in the Cain well, or 1410 
feet deeper in the well. As a matter of fact, the lower part 
of the log shows an actual elevation 163 feet higher ill t he 
Riclmrdson well than in the Cain well. This conclusion is 
based upon three sets of data. 

First, the top of the known Bend formation as deter'.llined 
by the samples. was-2040 '~ feet in the Cain well, and -1575 
feet in the Richardson well. leaving the top of this forma­
tion 465 feet lower in the Cain well than in t he Richardson 
well. 

Second, the top of the fo rmation determined by the 
drillers and some geologists to be the Smithwick shale, in 
the two wells wus: Cain well, - 1431 feet; Richardson well , 
-985 feet, <l difference of 446 feet in favor of the Richard­
son welL 

Third, the top of a black limestone of considerable thick­
ness recognized us identical in the two wells by t he driller, 
was -2030 feet in the Cain well and - 1550 feet in t he Rich-

lSThe symbol "-" signifies below sea-level datum. 
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ardson well, leaving a difference of elevation of 480 feet in 
favor of t he Richardson well. 

A veraging the difference in elevation of the three hori­
zons in the two wells gives 463 feet . The greatest varia­
tion of the levels of the horizons is at one extreme 17 feet 
higher and at the other 19 feet lower than the average. 
This is practically with in the limit of error of determination 
by usual drill ing, on one hand, and is certainly within t he 
limits of va r iation in thickness of a set of fOl'mations 600 
feet thick in a distance of 22 miles. 

Thus we are fo rced to concede that the basal part ot' the 
sections in these wells demonstrates an ::lctual structure 
showi ng an elevation of 463 feet in the level of these beds 
in the southeast cornel' of Sterling County, when the COn­
tinuation of the dip should show an actual depression of 
1100 feet for them in this locality. The position of the 
Richardson well would fall in the Coke County terrace, i f 
continued, and the San Ange~o well would not . Thi;:; should 
be regarded as strong evidence of the continuation of the 
large sub-surface structure shown in Coke County at least 
as far as the south line of Sterling County. 

Regal'ding the correlati on of the deeper rocks of Coke 
County, and the apparent changes which the formations 
undergo to the westward and southwestward f rom the Run­
nels County region, the interpretation of the drill logs is 
necessary in order to reach any positive conclusions. 

The Westbrook well near Tennyson started in t he Choza 
formation of the Clear Fork stage, The base of the Clear 
Fork and the top of the Wich ita Stage appear to have been 
reached at 750 feet. The base of the Wichita is probably 
somewhere between 2375 and 2420 feet. Samples arc not 
available and thi s point can not be rl etermined with any de­
gree of certainty. Accordi ng to this record, the Vale fo r­
mat ion haR a thickneRs of 153 feet, while the estimated 
thickness of the fo rmation in Runnels County was 154 feet. 

The Choza formation in which t he well started shows a 
thickness of 597 feet including t he Bullwagon dolomite. 
The well began below the top of the formation as exposed 
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on the Colorado River. The thickness in Runnels County 
and eastern Coke County is estimated at 626 feet.J9 

The thickness of the Clear Fork will be seen to check 
out almost exactly with the Runnels County section. 

The base of the Wichita in the Cain well is proably about 
3000 feet below the surface. This can not be positively 
stated until the Ji'u8ulinae of the central Texas region are 
known. It certainly should be between 2800 and 3000 'feet j 
probably much nearer the latter than the former figure. If 
this is the case, the whole of the Strawn and Canyon is 
wanting here, and, if the driller's diagnosis of the top of the 
Smithwick shales is a correct one, at 3321 feet, the Cisco is 
reduced in thickness from 800 feet on t he Colorado River 
in Coleman County to about 321 feet in the CHin well, or at 
the very most, 525 feet. 

In comparing the upper parts of the Cain and Westbrook 
wells, it is difficult to fix. definite limits for the Wichita­
Clear Fork and the Clear Fork-Double Mountain stages in 
the Cain well. 

From the nature of the sedimen ts it would seem that the 
base of the San Angelo beds and top of the Clear Fork beds 
was at 447 feet, at the bottom of the sandstone members. 
Comparison of the logs shows that the Clear Fork has ap­
parent ly thickened at the expense of the Wichita beds, 
whether by replacement of the upper limestones by shales, 
or otherwise, can not be said. 'I'he top of the Clear Fork 
is consequently at 447 feet below the surface, and its base 
-upon purely lithological grounds-seems to be at 1390 
feet. This gives it a thickness of .948 feet, showing a slight 
thickening to the southward, in the Cain well. 

If 3000 feet be considered the base of the Wichita, the 
formation has a thickness of 1610 feet, or 80 feet less t han 
on the Colorndo Ri ver , all but a little over 200 feet of which 
is limestone. It should be noted that t here arc two sand-· 

I&The statement on page 49 t hat the " thickness of thc whole forma. 
tion is 870 fect," should read "thickness of the Clear Fork Stage 
is 870 (or 880) feet on the Colorado Ri l/cr." Univ. Texus Bull. 1816, 
1919. 
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stones neal' the top of the Wichita. The Cisco below the 
Wichita is largely shales with limestone streaks, The coal 
str eak may be near the base of the Cisco in the Cain, West­
brook well, if the underlying bed .. belong to the SmIthwick. 
The identification of these shales from logs of' tests far sep­
arated, and from samples frequently leav(~i'. much to he de­
sired. A sample of the limestone at 38t:2 feet wa:> studied 
by Waite who pronounced it to be lVlarble 1."a1l5 limestone. 

In the Richardson well there are 80 feet of sandstone 
and conglomerate at the top, apparently belonging to the 
San Angelo formation, However, it is not impossible that 
much of the basal San Angelo formation is here represented 
by shales and occasional thin limestones. 

If we conclude that only the 80 feet belong to the San 
Angelo formation, then it follows that the Clear Fork has 
thickened to 1345 feet, the base being at 1425 feet is much 
more probable that the base is as high as 1170 feet . The 
top of the Wichita in this well seems to be at the depth of 
1425 feet, and its base may be regarded tentatively as at 
2852 feet, though it may be below that point, This gives ., 
thickness of 1427 feet for the Wichita, a continued thinning 
over the Cain well, of 83 feet, or 163 feet over the surface 
section in Runnels and Colem<m counties, 

A marked increase in the number of sandstones in the 
upper and lower Wichita is of interest, there being four 
here ~IS compared with two in the upper Wichita of the 
Cain well. These fOLlr sandstones have an aggregate th ick­
ness of 158 feet. 1n the lower part t here are three sands 
with an aggregate thickness of 36 feet, while nearly the 
whole limestone of the Wichita beds is reported as sandy. 
The b.\se of the Cisco may be 3185 feet, or a thickness of 
333 feet. Whether or not the beds below this all belong to 
the Smithwick shales or to the Cisco ir uncertain. The 
known Bend occurs at 3735 feet and continues to the bot­
tom of the wel1. Several oil horizons seem to have been 
struck in the lower part of the well. 

The limestones of the Wichita Stage show a marked in­
crease in thickness in the Sterling County well, compared 
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with the Cain well and the shales are th inner and more cal­
careous, according to the driller, H. H. J ones, who had 
charge of the drilling of t he Cain well and the deeper part 
of the Rich~II'd"on well. 

One striking feature of the Ri chardson well is its sandy 
nature, according to the log. This may indicate extensive 
sandstones farther southwest , but hardly speaks well fo r 
shales there, si nce i t would seem that there was sufficient 
current present at the time of deposition to sor t out the 
finer material and carry it away. We have seen no samples 
of this sandy limestone. 

While the shales d ecrease in the lower part of t his well 
they increase very markedly in the upper part, and some of 
the limestones thin out or become thinner than in the Cain 
well. In t he Stroud well the base of the San Angelo beds 
is found at 560 feet. The top of the Merkel dolomite, hf'1'e 
~m anhydrite, is probably at 650 feet below the surface. 
The heavy limestone which sets in at a depth of 1202 may 
be the top of the Wichita, or the top may begin with the 
limestone at 1680 feet. Judging by the Westbrook well , 
1680 feet may be considered as ap}lroximately the top of the 
Wichita. Th is gives the Bullwagon dolomite here a thick­
ness of 217 feet, and the Vale formation thickens from 
153 feet in the Westbrook well to 261 feet in the Stroud 
well, which is a material thickening of the lower Clear 
Fork beds. 

Beginning the Wichita at 1680 feet, its base may be con­
sidered roughly at 2986 feet. It may be somewhat above 
or below t his point. This would leave the thickness of the 
Wichita st.:'\ge at 1306 feet, a thinning of more than 380 
feet over the surface section in Coleman and Runnels coun­
t ies. This thinning is accompanied by <l disappearance of 
nearly all the shales, and an introduction of sandstone beds 
in the lower part. The well probably ends near the base of 
the Cisco. The Cisco will probably be as thin here as in the 
Cain and Rich.lrdson wens. 

In view of these circumstances it seems reasonable to in­
terpret the Coke County faultfl in the light of their position 
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upon this larger structure. As is shown in the section 
along the Colorado River, the structure beneath the Double 
Mountain sel'jes of rocks appea rs to be very much greater 
than that revealed in the surface strata. Whether this 
structure is due more to faulting or to fo lding is unknown. 
As has been stated, the character of the sediments involved 
in the faults and crushed zones is such that in case of slight 
disturbance by either folding or fault ing, just such struc­
tu res would likely be formed us uctually occur. For this 
reason the assumption of faulting is unnecessary, How­
ever , the oil filling the sandstones of foss il delta channels 
built in thE:! margin of a sea of highly concentrated waters 
can but doubtfully be regarded as indigenous and would 
indicate that there has been s ufficient faulting of underly­
ing beds to permit its escape into surface rocks, 

OIL AND GAS POSSIBILITIES 

Coke County is unique in Central Texas in having good 
showings of oi l in surface sandstones. Some of these 
sandstones were the sands of delta channels on the mar~in 
of a shallow Permian sea. The presence of snit seeps and 
of gypsum and anhydrite replacing dolomites, as shown by 
drill cuttings, indicates that t he waters of this shallow sea 
were very concentrated. It is quite doubtful if oi l a c­
cumulations would occur under such circumstances on ac· 
count of the scarcity oJ marine life in such waters. Indira· 
tions of fossil remains in these sediments ure very ral·e. 
Moreover, it is yet to be demonstrated that commercial oil 
accumulations have been found which were indigenous to 
this type of red beds sediments. Several oil fields have 
been found beneath or in t he red beds. Ohern"O cites a 
list of such cases, and a f ew more have since come to light, 

So far as we are aware, all of the known oil ill CM:,­

mercial qunntities in the red beds is either in a region of 
known faults, or overlies highly.inclined bituminou>; h('r'.!\ 

""Ohern. D. \V., A Contribution to the Straligraphy of the Red 
Bed s. Bull. Arner. Assn. Petro Geo!' , II , p. 114. 1918. 
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beneath an unconformity between t he Permian and Pennsyl. 
vanian rocks from which the oil might have migrated, as 
is the case in the western Oklahoma field s around the 
Wichita and Arbuckle l\fountains. Regions neal' the mal'· 
gin of the red beds and remote from gypsum and suit de­
posits are excepted. 

If these premises be t rue, it is unlikely that the Coke 
County oil showings originated in t he beds in which they 
are fauno , unless they may possibly have been formed in 
r elatively smHll lagoons of f rcshe r water. 

If the oil did not originate in the beds where it now exists 
it could only reach its present position in one of two ways : 
First, by lateral migration; and second, by verti ca l migra­
tion. 

It is difficult to see how t he oil could be formed in t his 
horizon at any other poin t any better than where it is found. 
Such concentr ated waters are too barren of life to warrant 
this conclus ion. It could be argued that it may have come 
a long distance from outside of an embayment , .... here the 
waters were less concentrated. No such sea is known with­
in reasonable distance. The land lay to the east of this 
region. Almost certainly, the Mount Margaret conglom­
erate is very near the dcbouchure of <l river of considerable 
size, since t he coarse conglomerate occupies an area 30 
miles ncl'oss. This condition clearly precludes a westward 
migration. Since the oil showings are about equally pro­
f use in both the Sun Angelo and the lower Greer fo rma­
tiom;, separ'lted by considera1,lle thickness of r ock, it might 
hnve odginated in either , but, if anything, the Greer is a 
le~s li kely source of it them the San Angelo formation. 
These beds wherever found are characterized by t heir very 
extens ive gypsum and salt deposits. 

The only other possible source that occurs to us is a 
deep-seated one. It may have been formed in rocks far 
below the surface and have reached its present posi tion by 
rising through faul ts. If we t Ul'n our attention to the 
~tructu l'e of the rocks of this region a few things are vis­
ible which throw some light on the problem. One of these 
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is that, as far known, the oil is found on or near the east 
side of the terrace in positions coincident with the fau lted 
surface beds of their eastward extension. Another point 
to be considered is that in the Locke No.1 well at Robert 
Lee the driller reported all the rocks encountered as being 
in normal position and condition. The same driller re­
ported all hard J'ocks encountered in the Stroud No. 1 
well as broken up and not in normal pOf\ition for a depth 
of nearly a thousand feet. If this is true, there is some 
additional evidence of faulting in the rock below the Double 
Mountain beds. Such a condition could account for the 
presence of the oil as it is found at the su rface. So far 
as has been determined the larger faults in the surface 
beds, and :(01' that matter the more pronounced structures 
as seen at the surface, are in the Pecan Creek region, where 
oil showings occur. They also occur near Robert Lee. 

In the light of available data it seems most reasonable 
at present to ascribe the origin of the surface oils in Coke 
County to deep-seated beds. 

An inflpection of the section along the Colorado River 
shows thc east side of a sub-surface structure, and indicates 
that much of the top of the buried structure was removed 
by eros ion before the San Angelo and Greer beds were de­
posited, and further indicates that some 500 or more feet 
of the structure may have been carried away. bringing any 
possible oil-bearing bed that much doser to the surface. In 
this connection, the Texas Elkhorn Oil Syndicate's Rich~ 
ardson No. 1 test in southeast Sterling County is of especial 
interest since it throws light upon the subject, as has al­
ready been pointed out. The difference in elevation of the 
heavy limestone penetrated in the Stroud No. 1 test and 
the Lm:ke well , where it was not drilled into, is about 150 
feet. Whether this is due to fo lding or faulting cannot be 
said, and both possibilities ar e indicated on the ~tccompany­
ing chart. The driller's report of conditions encountered 
in the Stroud well would favor the hypothesis that t he beds 
are faulted. Both faulting and folding may have occnrred. 

Stl., tc ht1·e.<~ not on the Ten'ace: The structures in the 



~ o Uni'versity 0/ Texa.'i Bulletin 

eastern half or third of Coke County are low gentle folds 
and noses closely related to simi lar structures described 
from Runnels County. 'l'hese have not been worked out in 
detail, but arc suitable structures fo r oi l accumulation 
should proper sub-surface conditions exist (or producing 
oil. The region has not been sufficien tly exploited to de­
termine the point. Four wells have been drilled or are 
drilling in this part of Coke County but none is of sufficient 
depth at this writing to form a true test of the presence or 
absence of these conditions. 

In the eastern part of Coke County occur other fo lds 
formed by gently dips which are quite similar to those oc­
CU lTing in Runnels County and the region east and north­
east. They are rarely conspicuous. Some of the stru c­
t ure:> of Runnels County were described in the bulletin on 
Runnel s County. 21 

The Westbrook test at Tennyson apparently entered the 
Arroyo fo rmation at 690 feet and the base of the Lueders at 
1174 feet. According to these figures, if the formations 
maintain their thickness westward, the top of the Cisco in 
the neighborhood of Tennyson should be reached at about 
2350 feet, and the base of the Canyon at about 3300 feet, 
Just how much of the Canyon may be present is a question, 
since in some pJaces in this western region there appea rs 
to be nothing between the Cisco and the Bend. Whatever 
tests are made here should be carried th rough the Bend to 
the Ellenburger and samples .and logs of all the beds pen­
etrated carefully kept and studied. 

The main difficulty likel~' to be encountered in this part 
of the county is the lack of extens ive sandstone 0 1' other 
p~ll'OUS beds to serve as reservoirs for the oil. However, 
some sandstones were encountered in the Stroud well and 
more may be encountered if the well should be drilled 
deeper. Very little sandy material was encountered in the 
Westbrook well, down to a depth of 3000 feet, as will be 
noted in the log. 

2l Univ. 'fCXaII Bull. 1816, pp. 55-59. 1919. 
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A. Bluff on South Peca n Creek showing tho effect of solution of 
gYllsum beds f r om between clay and soft sandstone beds. 
T he sandstone uelow the gypsum zone is in normal condition. 

B. Oil showing in highly cross-bedded sandstone in the bed of 
Mountain Creek just east of Robert Lee. 
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Map showing hypothetical extension of Marathon Fold. Explanation. on map. 
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