
Paleozoic, and it therefore seems most likely that the seas in 
which these deposits were formed were connected with the Missis
sippi embayment through these states. 

PENNSYLVANIAN SYSTEM 

The entire Pennsylvanian system is well represented in Texas. 
Rocks of this age are exposed in a great belt extending through 
north-central Texas from the Red River southward to the Llano 
uplift, and thence westward and southwestward until concealed by 
the overlying Permian or Cretaceous. In the Marathon and Soli-
tario uplifts, formations of this system again come to the surface. 
A third region of disconnected exposures is that of the Diablo, 
Hueco, and Franklin mountains. The formations of these several 
regions will be separately discussed. 

Rocks of this system are found underground in north-central 
Texas west and east of the belt of surface outcrop and also south
west of the Llano uplift. The Pennsylvanian of north-central Texas 
is connected underground with that of Trans-Pecos Texas and, with 
the exception of some of the most pronounced highs, underlies much, 
if not all, of the great Permian basin. The sediments occur under 
varying facies. In extreme north Texas and the adjacent part of 
Oklahoma the uppermost part of the Pennsylvanian is of the red 
bed facies. Southward the red beds grade into normal marine lime
stones and shales. The sandstones and limestones of this system 
have afforded storage for a very large quantity of oil and gas, which 
is being produced in north-central Texas. 

The occurrence of Pennsylvanian in Texas seems to have been 
first recorded in 1852 by Roemer (1331), who included it under 
the general term of Carboniferous. In 1853 Shumard noted the 
existence of the. Carboniferous of north-central Texas and adjoining 
parts of Oklahoma (1476a). The next important advance in a 
knowledge of the Pennsylvanian of Texas came with the work of 
the Dumble Geological Survey from 1888 to 1894. During this 
time Dumble and his associates established the main subdivisions of 
the Pennsylvanian of north-central Texas and some of those of 
Trans-Pecos Texas. In recent years the literature on this system 
has been greatly augmented by the work of many geologists. 
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The fossils of the Pennsylvanian system in Texas include, in the 
normal marine facies, large invertebrate faunas which as yet have 
been described in part only. The ammonoids as a rule serve as 
excellent stratigraphic fossils. The species of this group found in 
the Upper Mississippian, Pennsylvanian, and Permian of north-
central Texas are described by Plummer and Scott in a monograph 
now in manuscript (1234f). In the partially marine strata is a 
rich fossil plant flora, only a small part of which has been described. 

The Pennsylvanian series, groups, or formations recognized in 
the state are as follows:* 

LLANO REGION 

In the Llano region no very pronounced break marks the dividing 
line between the Mississippian and Pennsylvanian, and there has 
been some difference of opinion as to where the line actually falls. 
In this publication the Marble Falls, which is separated by a dis-
conformity from the underlying Mississippian (Barnett), is re
garded as the basal Pennsylvanian formation. 

The Lower Pennsylvanian formations exposed in the Llano uplift 
are the Marble Falls and Smithwick, which form the Bend group. 
These formations are conformable with each other, but are discon-
formable with the underlying Barnett, and are separated from the 

*For location of the regions referred to see figs. 3 and 4, pp. 28-29. 
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overlying Strawn in and around the Llano uplift by an erosional 
unconformity. In regional structure they dip gently away from the 
Llano uplift. The Bend was named by Dumble in 1890 (458, p. 
lxv) and was more fully defined by Cummins in 1891 (342, p. 
3 7 2 ) . 3 6 

BEND GROUP 

MARBLE FALLS FORMATION 

The Marble Falls formation, in its surface exposures, is chiefly 
a limestone with no more than a small percentage of shale occurring 
as thin strata between limestones. Underground to the north and 
west, these conditions change notably, the Marble Falls containing 
increased percentage of shales and to the northwest possibly be
coming largely a shale. The limestone is prevailingly dark in color 
although light colored strata are found also. Fossils are fairly 
abundant, and in thin section it is seen that the rock in some strata 
consists largely of fossil fragments among which are many sponge 
spicules. 

This formation is extensively exposed around the Llano uplift, 
particularly at the east, north, and west sides. It is absent at the 
southeast side at Johnson City and Fredericksburg, but probably 
extended formerly entirely across the uplift. It disconformably 
overlies the Barnett, and in many places, as at the type locality and 
generally in the southeastern and southern parts of the Central 
Mineral region, transgresses across the Barnett by overlap and 
rests on older formations. 

The formation contains a large invertebrate fauna (1228). An 
ammonite zone containing Gastrioceras kingi, G. compressum, and 
other ammonites occurs near the top of the formation (1234f). 
Other common fossils are Chaetetes milleporaceus and Campophyl-
lum torquium (592, p. 72) . Fossil plants are found in this for
mation on Lynch Creek* near the Colorado River in Lampasas 
County. The most abundant fossil at this locality is a species of 
Megalopteris. 

Type locality: Marble Falls in Llano County; thickness, 350 to 
600 feet. The formation was named in 1889 by Hill (743). 

36Among publications listed in the accompanying bibliography relating to the Bend of the 
Llano region are: Cummins, 342; Dumble, 458; Girty, 592; Girty and Moore, 593; Hill, 743; 
Moore, 1130, 1131, 1137; Paige, 1172; Plummer and Moore, 1228. 
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SMITHWICK FORMATION 

The Smith wick formation at the surface is prevailingly a black 
shale. Some indurated, more or less calcareous, strata are present, 
and underground to the north of the Central Mineral region some 
limestone members are found in the formation. The shale is dense, 
finely laminated, and fissile, breaking into "splinters." Some sandy 
layers are found in the upper part of the formation. Fossils are 
moderately abundant, including a varied invertebrate fauna and 
some plants preserved as impressions. This formation lies at the 
surface over a limited area at the north and west sides of the Llano 
uplift and passes underground to the north and west. It differs in 
thickness from 300 feet at the surface to a maximum of about 600 
feet underground north of the Central Mineral region. 

About 50 feet below the top of this formation is an ammonite 
zone containing Gastrioceras compressus, G. branneri, Pronorites 
arkansasensis, and other fossils (1234f). 

Type locality: The type locality of this formation is at Smith-
wick, east of Marble Falls. The exposures at this place, however, 
are of sandy shales and coarse sandstones with indeterminate plant 
fragments, the exposures suggesting Strawn rather than Smithwick. 
If these exposures at the type locality prove to be Strawn, the name 
Smithwick, well established in the literature, will doubtless be re
tained. Under these conditions, Bend post office on the Colorado 
River may be given as a suitable type locality, the formation being 
there well exposed throughout most of its entire thickness. The 
formation was named by Paige in 1912 (1172). 

OSAGE PLAINS REGION OF NORTH-CENTRAL TEXAS 

The term Osage Plains region of north-central Texas is here ap
plied to a large area extending from the foot of the High Plains 
east to the Cretaceous exposures, north to the Red River and south 
to the Llano uplift. This region is the Texas part of the Osage 
Plains as defined by Fenneman (538). With the exception of Cre
taceous remnants, the surface formations on these plains are almost 
entirely of Pennsylvanian and Permian age. Near the western 
margin, at the foot of the High Plains, some Triassic is present, and, 
at the margins of the Llano uplift, formations older than Pennsyl
vanian are exposed. The regional dip in these formations is W-NW 



and amounts to from 30 to 50 feet per mile. Locally the dip is 
reduced or accentuated by mild structural features, including ter
races, westward plunging noses, and small anticlines and synclines. 
While Lower Pennsylvanian formations underlie much or all of 
this region, they are exposed only in the Llano uplift and have 
been described under that heading. 

The Upper Pennsylvanian is exposed in the eastern part of this 
large region in the Colorado and Brazos river valleys. The Calla
han divide, capped by a Cretaceous remnant, separates these two 
areas of Pennsylvanian, and it is not always possible to trace 
members across or under this "divide." For this reason the 
terminology differs somewhat in the Colorado and Brazos areas. 3 7 

The Upper Pennsylvanian of north-central Texas includes three 
groups, the Strawn, Canyon, and Cisco, each subdivided into several 
formations and members. Following is a list of the formation and 
member names applied to the Upper Pennsylvanian of this region. 
The names are listed in stratigraphic order, or as nearly so as pos
sible, beginning with the youngest. For each member name there 
is given by whom and when named, type locality if known, and 
reference to the publication in which the name was proposed or 
first used. Names abandoned on account of being synonyms or 
preoccupied are in italics. Many of the member names were used 
in private reports before they appeared in published reports. The 
references here given are to published reports. The type localities 
for the member names proposed by Drake in 1893 (449) are not 
separately given since all are on, or near, the Colorado River 
along which the section was made. For the Putnam and Moran 
formations heretofore placed in the Pennsylvanian, see under 
Permian. 

3 7Publications listed in the accompanying bibliography relating to the Pennsylvanian of north-
central Texas include the following: Adams, 5; Bay, 81, 82; Bullard and Cuyler, 176; Cheney, 
246, 247; Cummins, 339, 342, 346; Cushman and Waters, 371, 380; Drake, 449; Dumble, 458; 
Harlton, 650, 651, 652; Moore, 1136, 1137, 1138; F. B. Plummer, 1227, 1234a, 1234f; Plummer 
and Moore, 1228; H. J. Plummer, 1236; Romer, 1351; Shumard, 1465; Scott and Plummer, 
1396, 1397, 1398; Scott and Armstrong, 1398b; Taff, 1577; Tarr, 1582, 1583, 1584; David 
White, 1749c; Maynard White, 1753a; University of Texas, geologic maps, 1853. 



Tabulated list of formation and member names applied in the Upper Penn-
sylvanian of north-central Texas. 

Cisco Group 

Pueblo Formation* 

Camp Colorado limestone, Drake, 1893; (449). 
Nimrod limestone, Wender and Fisher, 1929; near Nimrod, Eastland 

County; (1853, Eastland County). 
Eolian limestone, Plummer and Moore, 1921; near Eolian, Stephens County; 

(1228, p. 172). 
Stockwether limestone, Drake, 1893; (449). 
Coon Mountain sandstone, Drake, 1893; (449). 
Camp Creek shale, Drake, 1893; (449). 

Harpersville Formation 

Saddle Creek limestone, Drake, 1893; (449) . 
Belknap limestone, Plummer and Moore, 1921; Fort Belknap, Young 

County; (1228, p. 162). 
Waldrip limestone, Tarr, 1889; (1584, p. 207) . 
Crystal Falls limestone, Plummer and Moore, 1921; near Crystal Falls, 

Stephens County; (1228, p. 162). 

Thrifty Formation 

Breckenridge limestone, Plummer, 1919; Stephens County; top of Thrifty 
formation; (1227, p. 144). 

Chaffin limestone, Drake, 1893; Colorado River valley; (449). 
Parks Mountain sandstone, Drake, 1893; (449). 
Lohn shale, Drake, 1893; near Lohn, McCulloch County; (449). 
Specks Mountain limestone, Drake, 1893; (449). 
Blach Ranch limestone, Plummer and Moore, 1921; east of Breckenridge, 

Stephens County; (1228, p. 154). 
Ivan limestone, Plummer and Moore, 1921; Ivan, Stephens County; (1228, 

p. 154). 
Avis sandstone, Plummer and Moore, 1921; Avis, Jack County; base of 

Thrifty formation in Brazos Valley region; (1228, p. 154). 

Graham Formation 

Wayland shale, Plummer and Moore, 1921; near Wayland, Stephens County; 
(1228, p. 130). 

Gunsight limestone, Plummer, 1919; near Gunsight, Stephens County; 
(1227, p. 144). 

Trickham shale, Drake, 1893; near bottom of Thrifty in Colorado River 
valley; (449), (1228). 

*This formation and the Saddle Creek limestone of the Harpersville formation may prove to be 
Permian. 



Bluff Creek shale, Drake, 1893; (449). 
South Bend shale, 1921; South Bend, Young County; (1228, p. 129) ; name 

preoccupied, see Necessity shale. 
Necessity shale, Plummer; (1234e). Replacing South Bend shale. 
Bunger limestone, 1919; Bunger, Young County; (1227, p. 143). 
North Leon limestone, Reeves, 1922; north fork, Leon River, Eastland 

County; 75 feet below Bunger limestone; (1296, p. 117). 
Gonzales limestone, Ross, 1921; Gonzales Creek, Eastland County; (1352, 

p. 307). 

Canyon Group 

Caddo Creek Formation 

Home Creek limestone, Drake, 1893; (449). 
Eastland limestone, Plummer, 1919; (1227, p. 142). Same as Home Creek 

limestone. 
Jacksboro limestone, Plummer, 1919; Jacksboro, Jack County; (1227, p. 143). 
Finis shale, Plummer and Moore, 1921; Finis, Jack County; (1228, p. 127). 
Hog Creek shale, Drake, 1893; (449). 
Cundiff limestone, Armstrong, 1929; Cundiff, Jack County; (1853). 
Cherry limestone, Plummer, 1919; (1227, p. 142). 

Brad Formation 

Ranger limestone, Plummer, 1919; Ranger, Eastland County; (1227, p. 142). 
Placid shale, Plummer and Moore, 1921; Placid, McCulloch County; (1228, 

p. 110). 

Graford Formation 

Clear Creek limestone, Drake, 1893 (449). Preoccupied by Clear Creek lime
stone of the Devonian of Illinois proposed by Worthen in 1866. It may be 
replaced by Merriman, a term applied originally to a part of the d e a r 
Creek. 

Merriman limestone, Reeves, 1922; Merriman Church, south of Ranger, 
Eastland County; 84 feet below base of Ranger limestone; (1296, p. 120). 
Representing upper part of the Clear Creek limestone. 

Cedarton shale, Drake, 1893; Cedarton, Brown County; (449). 
Seaman Ranch beds, Plummer and Moore, 1921; Seaman Ranch, Palo Pinto 

County; (1228, p. 111). 
Adams Branch limestone, Drake, 1893; (449) . 
Staff limestone, Wender and Fisher, 1930; Staff, Eastland County; (1853, 

Eastland County). Same as Adams Branch limestone. 
Wiles limestone, Bradish and Fisher, 1929; Wiles, Stephens County; (1853). 
Brownwood shale, Drake, 1893; Brownwood, Brown County; (449) . 
Milburn shale, Tarr, 1889; Milburn, McCulloch County; (1584, p. 205). 
Rochelle conglomerate, Tarr, 1889; near Rochelle, McCulloch County; 

(1584, p. 205) . 
Oran sandstone, Plummer and Moore, 1921; Oran, Palo Pinto County; 

(1228, p. 97 ) . 



Wizard Wells limestone, 1930; same as Devils Den limestone; (1398). 
Devils Den limestone, Bose, 1917; Jim Ned Hill, west part of Wise County; 

(132, p. 17) . 
Jasper Creek beds, Scott and Armstrong, 1932; Jasper Creek, Wise County; 

(1398b). 
Chico Ridge limestone, Scott and Armstrong, 1932; south of Chico, Wise 

County; (1398b). 
Rock Hill limestone, Bose, 1917; west of Bridgeport, Wise County; (132, 

p. 16) . 
Lake Bridgeport shale, Scott and Armstrong, 1932; Lake Bridgeport, Wise 

County; (1398b). 
Bridgeport limestone, Bose, 1917; name preoccupied, having been used in 

1873 for Silurian bed in Ohio; replaced by Willow Point limestone. 

Palo Pinto Formation 
Willow Point limestone, Armstrong, 1929; Willow Point, southwestern part 

of Wise County; (1853). 
Bridgeport coal, Cummins, 1891; Bridgeport, Wise County; (342, p. 437) . 
Balsora limestone, Scott and Armstrong, 1932; 1 mile west of Balsora, 

Wise County; (1398b). 
Sanders Bridge limestone, Scott and Armstrong, 1932; Boone Creek, 3¼ 

miles northwest of Booneville, Wise County; (1398b). 
Boone Creek limestone, Armstrong, 1929; Boone Creek, Jack County; (1853). 
Martin Lake limestone, Scott and Armstrong, 1932; Martin Lake, 2 miles 

south of Bridgeport, Wise County; (1398b). 
Hudson Bridge limestone, Scott and Armstrong, 1932; 3 miles southeast 

of Bridgeport, Wise County; (1398b). 

Strawn Group 

Capps limestone, Plummer and Moore, 1921; 5 miles east of Brownwood, 
Brown County; (1228, p. 97) . 

Ricker bed, Drake, 1893; (449). 
Gordon, Plummer, 1919; Gordon, Palo Pinto County; (1227, p. 138). Pre

occupied by Gordon of Dumble. 
Antelope Creek sandstone, Drake, 1893; (449). 
Indian Creek bed, Drake, 1893; (449). 
Comanche Creek shale, Drake, 1893; (449). 
Wilbarger Creek sandstone, Drake, 1893; (449). 
Buffalo Creek shale, Drake, 1893; (449). 
Rough Creek sandstone, Drake, 1893; (449). 
Hanna Valley shale, Drake, 1893; (449). 
Cottonwood Creek bed, Drake, 1893; (449). 
Spring Creek shale and sandstone, Drake, 1893; (449). 
Brown Creek sandstone, Drake, 1893; (449). 
Big Valley bed, Drake, 1893; (449). 
Bull Creek sandstone, Drake, 1893; (449). 
Horse Creek shale, Drake, 1893; (449). 
Fox Ford bed, Drake, 1893; (449). 



Shadrick Mill sandstone, Drake, 1893; (449) . 
Elliot Creek shale, Drake, 1893; (449). 
Burnt Branch bed, Drake, 1893; (449). 
Lynch Creek shale and sandstone, Drake, 1893; (449). 

Mineral Wells Formation 

Keechi Creek limestone and shale, Plummer and Moore, 1921; Palo Pinto 
County; (1228, p. 78) . 

Turkey Creek sandstone, Plummer and Moore, 1921; Palo Pinto County; 
(1228, p. 77) . 

Salesville shale, Plummer and Moore, 1921; Salesville, Palo Pinto County; 
(1228, p. 77) . 

Dog Bend limestone, Plummer, 1929; (1853). 
Lake Pinto sandstone, Plummer and Moore, 1921; Lake Pinto, Palo Pinto 

County; (1228, p. 77) . 
Village Bend limestone, Plummer, 1929; (1853). 
East Mountain shale, 1921; near Mineral Wells, Palo Pinto County; (1228, 

p. 77) . 
Hog Mountain sandstone, Plummer, 1929; (1853). 

Garner Formation 

Brazos sandstone, Plummer, 1919; (1227, p. 138). 
Brazos River sandstone; same as Brazos sandstone. 
Mingus shale, Plummer and Moore, 1921; Palo Pinto County; (1228, p. 76) . 
Thurber coal, Plummer and Moore, 1921; Thurber, Erath County; (1228, 

p. 76) . 
Goen limestone, Plummer, 1929; (1853). 
Santo limestone, Plummer, 1929; (1853). 
Barton Creek limestone, 1929; name preoccupied, having been applied in the 

Cretaceous of Texas by Hill. 

Millsap Lake Formation 

Grindstone Creek member, Scott and Armstrong, 1932; (1398c) • 
Lazy Bend member, Scott and Armstrong, 1932; Lazy Bend on Brazos 

River; (1398c). 
Brannon limestone, Scott and Armstrong, 1932; (1398c). 
Steussy shales, Scott and Armstrong, 1932; (1398c). 
Meek Bend limestone, Scott and Armstrong, 1932; (1398c). 
Hill Creek beds, Scott and Armstrong, 1932; (1398c). 
Dennis Bridge limestone, Scott and Armstrong, 1932; (1398c). 
Kickapoo Falls limestone, Plummer, 1919; (1227, p. 138). 
Dickerson member, Scott and Armstrong, 1932; (1398c). 

STRAWN GROUP 

The Strawn sediments are exposed in two detached areas in the 
extreme eastern part of the Osage Plains region in the Brazos and 
Colorado river valleys. The Brazos River valley exposures include 



an area elongated northeast-southwest through Parker, Palo Pinto, 
and Erath counties. The Colorado River exposures occupy a smaller 
area along the Colorado River in San Saba, Mills, southern Brown, 
and western Lampasas counties. In the Brazos River valley the 
group has heretofore been subdivided into the Millsap and Mineral 
Wells formations and in the Colorado River valley into many units. 

The term Strawn was proposed in 1890 by Dumble (458, p. lxvi) 
and was more fully defined by Cummins in 1891 (342, p. 374). 

MILLSAP LAKE FORMATION 

The Millsap division of the Pennsylvanian was proposed by Cum
mins in 1891 (342, p. 372). Subsequently the term Millsap was 
dropped and the sediments of this division included in the Strawn. 
In 1921, Millsap was revived and used as a formation name in 
Texas (1228, p. 69) . In the meantime, however, Millsap had been 
applied to a formation of Mississippian age in Colorado. To obviate 
the dual usage of the word Millsap, Scott and Armstrong (1398c, 
MS.) used the term Millsap Lake for the Texas formation, which 
usage is here adopted. 

The Millsap Lake formation has a limited exposure in the Brazos 
River valley, where it occurs as an inlier exposed as the result of 
the removal of overlying formations. To the northwest it dips under 
the later Pennsylvanian. In all other directions, east, northeast, 
south, and southeast, it passes under the Cretaceous. At the top it 
is conformable with the overlying Pennsylvanian formations. The 
base of the formation is not exposed, but is possibly unconformable 
with the Smithwick. This, however, cannot be verified from lack of 
exposures. Two small exposures seen in Comanche County may 
represent this formation (1228, p. 70) . 

The formation is largely shales with some conglomerates and 
thin sandstones. Limestones are present but are thin and usually 
lenticular in character. The members are, in descending order, 
Grindstone Creek beds, Brannon limestone, Steussy shales, Meek 
Bend limestone, Hill Creek beds, Dennis Bridge limestone, Kickapoo 
Falls limestone, Lazy Bend beds, and Dickerson beds (1398c). The 
part of the formation exposed measures 1600 feet. Fossils, includ
ing fusulinids, brachiopods, corals, bryozoa, bivalves, and gastro
pods, are locally abundant, being found chiefly in the lentils of 
limestone. 



Type locality: Millsap Lake, Parker County; maximum thick
ness, 3000 feet or more. 

GARNER FORMATION 

The Garner formation has been proposed by Scott and Armstrong 
(1398c) to include the lower part of the Mineral Wells formation 
of Plummer and Moore. To this formation are referred the Thurber 
coal, Mingus shale, and Brazos sandstone. The formation as thus 
defined consists of a coal seam, shales, sandstone, and conglomer
ates. Some thin limestones are present, one of which is near the 
middle of the Mingus member. 

The Thurber coal with some associated thin limestones and 
shales marks the beginning of the formation. Next overlying this 
member is the Mingus member consisting of 250 or 300 feet of 
sandy shale. The Brazos sandstone and conglomerate next above 
the Mingus shale is 25 or 30 feet thick and forms a conspicuous 
escarpment. 

Type locality: Garner in Parker County; thickness, from 400 
to 500 feet. 

MINERAL WELLS FORMATION 

The Mineral Wells formation as restricted by Scott and Arm
strong consists chiefly of shales, sandstones, and conglomerates. The 
shales predominate, occurring in beds of 200 or more feet thick. 
Some thin lenticular limestones are present. The formation in
cludes the following members: East Mountain shale, Lake Pinto 
sandstone, Salesville shale, Turkey Creek sandstone, and Keechi 
Creek limestone and shale. The several members thicken to the 
northeast. 

The East Mountain shale, about 300 feet thick, includes a thin 
limestone near the top and is in places highly fossiliferous. The 
Lake Pinto massive sandstone which caps the escarpment at Min
eral Wells is 20 or 25 feet thick. The Salesville shale overlying 
the Lake Pinto sandstone is about 150 feet thick. It is overlain by 
the Turkey Creek sandstone, which is 10 or 15 feet thick. The top 
member of the formation, the Keechi Creek sandstone and shale, 
is exposed in the escarpment formed by the Palo Pinto limestone. 
This member is from 100 to 150 feet thick. Locally fossils are 



abundant and the formation contains a large and varied inverte
brate fauna. 

The Garner and Mineral Wells formations differ from the under
lying Millsap Lake formation in that they contain a much larger 
amount of sandstone and conglomerate. These deposits indicate 
stronger stream activity than in Millsap Lake time and also more 
diversified conditions since coal beds and thin, somewhat persistent, 
limestones are present. 

Type locality: East Mountain near Mineral Wells in Palo Pinto 
County; thickness, from 750 to 1800 feet. 

In the Colorado River valley the Strawn group consists largely of 
alternating beds of sandstone and shale. The entire group repre
sents near-shore deposits, the sediments having come, not from the 
nearby Central Mineral region, but from a land mass to the east 
or northeast now concealed. The combined thickness of these units 
is 3500 or 4000 feet. The beds overlap to the west so that the 
actual thickness of the Strawn is much less than that, probably not 
in excess of 1200 feet at any one locality. Drake (449) described 
and assigned names to these successive beds, recognizing the fol
lowing units: Lynch Creek, Burnt Branch, Elliott Creek, Shadrick 
Mill, Bed No. 8, Fox Ford, Horse Creek, Bull Creek, Big Valley, 
Brown Creek, Spring Creek, Cottonwood Creek, Hanna Valley, 
Rough Creek, Buffalo Creek, Wilbarger Creek, Comanche Creek, 
Indian Creek, Antelope Creek, and Ricker. The Capps limestone is 
now regarded as within the Strawn group. This limestone, repre
sented by a coral reef, is well exposed in the old public road, 5 miles 
east of Brownwood. 

The Cretaceous covering of the Callahan divide prevents tracing 
the connection of the Strawn of the Brazos and the Colorado river 
valleys, and, owing to the variable character of the deposits, it has 
not been found possible to make direct correlation of the strata of 
the two areas. The Strawn of the Colorado River valley contains 
much coarser sediments and fewer fossils than does that of the 
Brazos River valley. However, underneath the Cretaceous in Wise 
County the Strawn again assumes a near-shore facies containing 
several coal beds and lenses of sand and sandy shale (1398b). 



CANYON GROUP 

The Canyon group in north-central Texas differs from the Strawn 
group in that it contains thick limestone beds alternating with shales 
and contains relatively little sandstone. The source of sediments 
was from the east, and the exposures of Jack and Wise counties in
dicate an approach to the shore line, the deposits there having an 
abundance of conglomerates, many and irregular sands, clays, and 
several coal beds (1398b). The group, as now subdivided, in
cludes four formations, as follows: Palo Pinto, Graford, Brad, and 
Caddo Creek. The total thickness of the group in the Colorado 
River valley is about 750 feet, and in the Brazos River valley 950 
or 1000 feet (1853), and in Wise County 1500 feet. 

The term Canyon was proposed in 1891 by Cummins (342, p. 
374). The group was subdivided and the formation names here used 
were proposed by Plummer and Moore in 1921 (1228, p. 90) . T h i s 
group occupies a belt from 10 to 20 miles wide extending from 
Wise County southwest to McCulloch County. The Brazos area is 
separated from the Colorado area by the Callahan divide. In the 
southern region there is evidence of disturbance at the close of the 
Strawn, some conglomerates being found in the basal Canyon. 
Within the Canyon there are no marked unconformities, and its 
relation to the overlying Cisco, Graham formation, is that of ap
parent conformity. According to Plummer and Scott the Uddenites 
fauna described originally from the Glass Mountains region is 
present in the Canyon and lower Cisco. 

PALO PINTO FORMATION 

The Canyon group was initiated in the Brazos River valley by a 
heavy, massive, escarpment-forming limestone, the Palo Pinto for
mation, which rests with apparent conformity on the Strawn, indi
cating, however, a pronounced change in depositional conditions. 
This limestone, which attains a maximum thickness of about 100 
feet, thins and breaks into several divisions to the northeast (1398b). 
A thin limestone lying about 100 feet above the Capps limestone in 
Brown County may represent this formation.* 

In Wise County, where the formation is about 350 feet thick, six 
limestone members are recognized as follows: Hudson Bridge, Mar
tin Lake, Boone Creek, Sanders Bridge, Balsora, and Willow Point. 

*M. G. Cheney, letter of December 14, 1932. 



These limestones are separated by shales and sandstones and one 
bed of coal, mined at Bridgeport (1398b). 

Type locality: The type locality is at the town of Palo Pinto in 
Palo Pinto County; thickness, 50 to 100 feet. 

GRAFORD FORMATION 

The Graford formation consists of shales, limestones, and some 
sandstones. The Wiles limestone occurring within this formation in 
Eastland County is regarded by some geologists as equivalent to the 
limestone that is mapped as Adams Branch in Brown County and by 
others as about 100 feet below the Adams Branch limestone. 

The top of the Graford as defined at the type locality apparently 
falls within the Merriman (Clear Creek) limestone equivalent and 
not at the Adams Branch limestone as given in the original descrip
tion (1228, p. 95) . In order to adjust the limits of these formations 
it is proposed to extend the Graford to include all of the Merriman 
limestone equivalent and to modify the definition of the Graford 
and Brad formations accordingly. This usage would restrict the 
Brad formation to the Placid shale and the Ranger limestone and 
extend the Graford formation in the Colorado River valley to 
include the Cedarton shale and Merriman (Clear Creek) limestone. 

A conglomerate known as the Rochelle conglomerate occurs lo
cally in the Colorado River valley near the base of the Brownwood 
shale. This conglomerate, which consists largely of angular or but 
slightly rounded cherts, is exposed, according to Bay (82) , at the 
following localities: on the San Saba road 4 miles east of Rochelle; 
on the old Rochelle-Brady road 5 miles southwest of Rochelle; 3 ½ 
miles southeast of Rochelle; on the old Brownwood road 1 mile 
from the Rochelle-San Saba highway; and at the McCulloch-San 
Saba county line 3 miles southeast of Cowboy. 

In Wise County the following members have been named: Lake 
Bridgeport shales, Rock Hill limestone, Jasper Creek shales, Chico 
Ridge limestone, and Devils Den limestone. The Chico Ridge is a 
local reef-like limestone, equivalent to the Jasper Creek shales. 
The Adams Branch limestone is not present in Wise County, and the 
division line between the Graford and Brad formations can be only 
approximately determined (1398b). 



An ammonite fauna, obtained from the Brownwood shale member r 

chiefly from a clay pit at Bridgeport, contains, among others, Gas-
trioceras illinoisense, G. subglobosum, and Prouddenites primus 
(1234f). 

Type locality: The type locality is at Graford in Palo Pinto 
County; thickness, 450 feet in the Colorado River valley, 550 feet 
in the Brazos River valley (1853), and more than 800 feet in Wise 
County. 

BRAD FORMATION 

The Brad formation consists chiefly of shales and limestones. 
The members now recognized are the Placid shale and Ranger lime
stone. In the Brazos River valley the members originally recognized 
were the Seaman Ranch beds and the Ranger limestone (1228, 
p. 109). In Wise County the Adams Branch limestone is wanting, 
and in this county the shales and sandstones from the Devils Den 
limestone to the Ranger limestone have been named the Ventioner 
beds (1398b). The Ranger limestone may be followed northeast into 
Wise County, where it passes under the Cretaceous. 

Type locality: The type locality is at Brad in Palo Pinto County; 
thickness, 125 to 200 feet. 

CADDO CREEK FORMATION 

The Caddo Creek formation consists of the Hog Creek shale, 
overlain by the Home Creek limestone. In the Brazos River valley 
some sandstones are present. The shale both in the Brazos and 
Colorado river valleys is relatively unfossiliferous. The Home 
Greek limestone member is variable in thickness and in Jack County 
includes the Jacksboro limestone which, according to Bullard and 
Cuyler (176, p. 61) , has been traced northward into Montague 
County, where, as a thin stratum, it passes under the Cretaceous 
about 2 miles south of Fruitland. The Cundiff limestone in this 
formation in Jack and Wise counties, consisting of three ledges, is 
possibly of algal origin. Ammonites obtained from the Hog Creek 
shale include Uddenites, Gastrioceras hyaltianum, G. modeslum, G. 
subglobosum, and others (1234f). The Finis shale, which with the 
Jacksboro limestone was formerly referred to the Graham forma
tion, is now placed in the Caddo Creek formation (1853, Jack 
County). 



Type locality: The type locality is Caddo Creek near Caddo in 
Stephens County; thickness, Colorado River valley, 125 feet; Jack 
County, 350 feet; Wise County, 400 feet. 

CISCO GROUP 

The Cisco, the uppermost group of formations in the Pennsyl
vanian of the central Texas region, includes shales, sandstones, con
glomerates, limestones, and coal beds. Eastward the sands and 
conglomerates increase in thickness, while westward conglomerates 
and coals disappear and a greater regularity in deposition prevails, 
the source of sediments having been from the east. The surface ex
posures of the formations of this group occupy a belt from 20 to 40 
miles wide extending south-southwest from the Red River to the Cre
taceous overlap in McCulloch County. The group continues under
ground across the Permian basin. Its relation to the underlying 
Canyon, and to the overlying Permian, is that of apparent con
formity. Within the group, between the Graham and Thrifty forma
tions, is an erosional unconformity which in some localities cuts out 
the Wayland shale, the uppermost member of the Graham formation. 
In the northern part of the state a facies change occurs in the Cisco 
group. The limestones disappear, the marine deposits giving place 
to a non-marine or partially marine facies. This group contains a 
large invertebrate fauna and some fossil plants. 

The term Cisco was proposed in 1890 by Dumble (458, p. lxvii) 
and was later more fully defined by Cummins (342, p . 374). In 1921 
Plummer and Moore subdivided the group into the following for
mations: Graham, Thrifty, Harpersville, Pueblo, Moran, and Put
nam (1228). This classification is here followed except that, for 
reasons subsequently given, the Putnam and Moran formations are 
referred to the Wichita group of the Permian. The Cisco group, as 
thus restricted, has a thickness in the Colorado River valley of 820 
feet and in the Brazos River valley of 1180 feet.* 

GRAHAM FORMATION 

The Graham formation at the base of the Cisco group is best de
veloped in the Brazos River valley, where it has been subdivided 
into several members as follows: Gonzales limestone shale and sand
stone; Bunger limestone; Necessity shale and sandstone; Gunsight 

*These thicknesses are based on measurements supplied by M. G. Cheney (letter of January 17, 
1933). 



limestone; and Wayland shale. Formerly the Jacksboro limestone 
and Finis shale of Jack County were placed in this formation but 
they are now recognized as part of the Home Creek limestone of 
the Caddo Creek formation. To the southwest the formation thins, 
the lower members, according to Plummer and Moore, being lost 
by overlap. The members recognized in the Colorado River valley 
are the Bluff Creek shale, Gunsight limestone, and Wayland shale. 
The uppermost member, the Wayland shale, is notably fossiliferous. 
An erosional unconformity is found at the top of the formation by 
which the Wayland shale is cut out locally. Some geologists prefer 
making the division line between the Canyon and Cisco at this break 
in sedimentation—a position supported also by a break in the micro-
fauna—thus placing the Graham formation in the Canyon group 
(652, p. 139). The formation is traced northward into Montague 
County (176, p. 63) . The limestones thin northward and have 
largely disappeared where the formation passes under the Cre
taceous in Montague County (176, p. 63) . A chert conglomerate is 
found in this formation at its type locality and at several other 
localities. 

A large ammonite fauna obtained from the Necessity shale at 
several localities includes Uddenites, Gastrioceras modestum, Schist-
oceras hyatti, Shumardites simondsi, and Gonioloboceras welleri 
(1234f). 

Type locality: The type locality is at Graham in Young County; 
thickness, 160 feet in the Colorado River valley, and 350 or 450 
feet in the Brazos River valley. 

THRIFTY FORMATION 

Resting upon the erosional unconformity at the top of the Way-
land shale is the Thrifty formation, the basal member of which is 
a sandstone or, locally, a conglomerate. The formation is of about 
the same thickness throughout its extent from the Colorado River 
valley to the Brazos River valley. Coal beds found in this forma
tion in the Colorado River valley were named the Chaffin beds by 
Drake (449). In Montague County the limestones are wanting, the 
formation consisting of sandstones and shales (176). The mem
bers of the Thrifty formation, some of which have not received 
names, are as follows: Avis sandstone; shale and sandstone; Ivan 
limestone; shale and sandstone; Blach Ranch limestone; shale; and 



Breckenridge limestone. The Breckenridge limestone has been fol
lowed to the northern part of Jack County, where it gives place to 
sandstone and shale. 

Type locality: The type locality is at Thrifty in Brown County; 
thickness, 200 to 230 feet. 

HARPERSVILLE FORMATION 

The Harpersville formation, resting upon the Thrifty, consists of 
a sandstone at the base, followed by shales, including coal beds 
and some limestones and sandstones. The coal beds mined at New
castle are in this formation. North of Young County the limestones 
of the formation give place to sandstones. In the Brazos River 
valley the following members are recognized: sandstone and shale; 
Crystal Falls limestone; shale, sandstone, limestone, and coal beds; 
Belknap limestone; shale, and sandstone; and Saddle Creek lime
stone. The fauna of the Saddle Creek limestone is believed by Roth to 
be equivalent to that of the Neva limestone of Oklahoma and Kansas 
although the genus Schwagerina was not found in the Saddle Creek 
limestone (1353b). Some of the limestones of this formation continue 
northward through Jack County, but are replaced in Montague 
County by sandstones and shales. 

Type locality: The type locality is at Harpersville in Stephens 
County; thickness, 240 to 300 feet. 

PUEBLO FORMATION 

The Pueblo formation consists of shales in which are included 
some .sandstone and a massive limestone. The members recognized 
are as follows: Camp Creek shale; Stockwether limestone; shale; 
and Camp Colorado limestone. North of Throckmorton County the 
limestones disappear and the formation limits are difficult to 
determine. 

Type locality: The type locality is Pueblo in Callahan County; 
thickness, 190 to 230 feet. 

HUECO MOUNTAINS 

Both Upper and Lower Pennsylvanian are present in the Hueco 
Mountains at the northwest corner of the Diablo Plateau. 3 8 

38 Among publications listed in the accompanying bibliography relating to this area are the 
following: Beede, 89, 91; King and King, 932; R. E. King, 940; Richardson, 1312. 



BEND AND MAGDALENA GROUPS 

In the Hueco Mountains are 1200 feet of beds of Pennsylvanian 
age, which are of very similar character to those of the Magdalena 
group of New Mexico, and are apparently of about the same age. 
Following Beede's usage (91, p. 10) the name is therefore applied 
in this area. The basal beds of the section may be as old as the 
Bend group of central Texas, but this correlation has not been 
proven. The lower half of the section consists of thick-bedded 
limestones, which are crowded with masses of the coral Chaetetes 
milleporaceus, and in which are also found Spirifer rockymontanus. 
Near the middle occurs Fusulina meeki, Fusulina euthysepta, and 
Chonetes mesolobus. The upper part of the group consists of thin 
and thick bedded limestones, separated by beds of marl. These 
contain various species of Triticites, and numerous Upper Pennsyl
vanian brachiopods, including Enteletes near the top. The group 
apparently contains equivalents of part of the Strawn, Canyon, and 
Cisco groups of central Texas. Near Powwow Canyon, a few miles 
south of Hueco Tanks, the group is overlain unconformably by 
conglomerates and red beds of the Powwow member at the base of 
the Permian. 

Exposures of these strata may be seen on the west face of 
Rancheria Mountain 3 9 and elsewhere in the Hueco Mountains region. 

Similar limestones are found in the Franklin Mountains north of 
El Paso, where fossils like those in the lower part of the group in 
the Hueco Mountains have been collected (932, p. 911) . 

DIABLO MOUNTAINS 

The Diablo Mountains form the east margin of the Diablo 
Plateau. The principal cliff-forming rock of this escarpment is the 
Permian limestone. Underlying the Permian with an angular uncon
formity are various earlier Paleozoic formations, including the Mag
dalena, Bend, and older formations. 4 0 

8 9Rancheria Mountain may be reached as follows: Follow the El Paso-Carlsbad road from 
El Paso about 31 miles, turn south on dim ranch road. (This road is about 1½ miles east of 
the Weed, N. M., road.) Follow the ranch road in a southerly direction about 5 miles to the 
west end of Rancheria Mountain. 

4 0 Among publications listed in the bibliography relating to the Pennsylvanian of this region 
are the following: Arick, 33a; Beede, 91; King and King, 932; R. E. King, 940. 



B E N D GROUP 

The known exposures of Bend in the Diablo Mountains are found 
in several small draws at the foot of the escarpment about 1 mile 
north of the entrance to Marble Canyon and some 33 or 34 miles 
north of Van Horn. 4 1 The exposures of Bend include both shale and 
limestone. The shale is in part non-resistant, breaking down upon 
exposure, but in some strata it is well indurated and much like the 
Smithwick shales seen at Bend on the Colorado River and elsewhere. 
The limestone which underlies the shale is much like the Marble 
Falls. This locality has been described by Arick, who found at one 
exposure 20 feet of limestone and about 50 feet of shale. Fossils 
found in ironstone concretions in the shale have been identified by 
Plummer as Smithwick (33a, p. 486) . 

MAGDALENA GROUP 

In the east scarp of the Diablo Plateau about 1 mile south of 
Marble Canyon (30 or 31 miles north of Van Horn) exposures of 
the Magdalena group underlie the Permian limestone with angular 
unconformity (33a, p. 485, and 932, p. 911). These deposits are 
seen in the scarp from place to place for several miles. The thickness 
of the formation at this locality has not been determined. 

MARATHON AND SOLITARIO REGIONS 

The Pennsylvanian of the Marathon region, including possibly 
some Mississippian, has been subdivided into four formations, as 
follows: Tesnus, Dimple, Haymond, and Gaptank. To the Gaptank 
apparently must be added a part of the Wolfcamp as heretofore 
defined. These formations, consisting of shales, sandstones, and 
limestones, attain a thickness of 10,000 or more feet. Structurally 
these deposits up to and including the Gaptank partake of the 
intense folding of the Marathon region. The structural conditions 
are therefore complicated, including steep often overturned folds, 

4 1 This locality is reached by leaving the Van Horn-Carlsbad road at the road dip approxi
mately 1/8 mile south of the entrance to Figure 2 Ranch and following a dim trail making about 
S. 60° W. to its end, 1.1 miles. From the end of the trail, go on foot to the escarpment in 
the direction N. 60° W. Exposures will be found in draws near the foot of the escarpment. 
The strata, consisting of limestones and shales, dip to the southwest and are overlain by Upper 
Pennsylvanian formations, the basal strata of which consist of sandstones and purple shales. 



and thrust faults. As previously stated, the trend of folds in this 
region is northeast-southwest. In the Solitario region, of these 
formations only the Tesnus is exposed. 4 2 

TESNUS FORMATION 

The Tesnus formation, exposed in the Marathon and Solitario 
regions, consists largely of shales and sandstones, including arkose 
and graywacke. The sandstones are mostly fine-grained and greenish 
in color weathering to a rusty-brown, although some light colored 
sandstones are present. The green color is due to a chloritic matrix 
in which the small sand grains are imbedded. The Rough Creek 
shale member at the base of the formation (44, p. 101) includes 
865 feet of dark green and black shale. Sandstones, shales, and 
some conglomerates overlie the Rough Creek member. Near the top, 
in the northeastern part of the basin, the formation is marked by 
a shale member 100 feet or more thick (936, p. 32) . The Tesnus 
is separated from the underlying Caballos by an erosional uncon
formity and grades into the overlying Dimple limestone. 

This formation is extensively developed in the southeastern part 
of the Marathon basin and is found also in the synclines over much 
of the central part of the basin. Its greatest thickness, 7000 feet 
(1435, p. 12) , is attained in the southeastern part of the basin. It 
thins to the northwest, the source of sediments being from the 
southeast. It occupies much of the southwestern part of the Solitario 
basin and is found also in limited exposures in the eastern and 
northeastern parts. 

Good exposures of this formation may be seen on the Marathon-
Sanderson road from 14 to 18 miles from Marathon, where it 
occupies the crests of anticlines. The gradation from the uppermost 
Tesnus shale to the Dimple limestone may be seen near the west 
end of the road cut, 14 miles east of Marathon. 

Fossils are rare in the Tesnus. A few plants have been found 
near the top of the formation which, although poorly preserved, 
suggest Pennsylvanian rather than Mississippian. A similar con
clusion is indicated by a few foraminifera obtained from near the 
top of the formation (936, p. 36) . 

42 Pub l i ca t ions relating to the Pennsylvanian of the Marathon region listed in the accompanying 
bibliography include the following: Baker and Bowman, 44; Keyte, Blanchard, and Baldwin, 
924; P. B. King, 927, 928, 936, 936a; King and King, 930, 932; R. E. King, 940; Sellards, 
1435; Udden. 1643. 



Type locality: Tesnus station in the eastern part of the Marathon 
basin; thickness, 3000 to 7000 feet. The formation was named by 
Baker in 1916 (1652, p. 46) and was more fully described by Baker 
and Bowman in 1917 (44, p. 101), and by King in 1931 (936).* 

Fig. 9. Geologic map of the Solitario uplift of Presidio and Brewster coun
ties, Texas. 

*The term Rough Creek, applied to the basal members of this formation, is preoccupied, 
having been applied by Drake in 1893 to a member in the Strawn formation. (449). 



DIMPLE FORMATION 

The Dimple formation consists chiefly of relatively thin-bedded 
limestone, much of which is chert-bearing. Interbedded with the 
limestone are some shales, thin conglomerates, and chert pebbles. 
The limestone shades from gray to black. The formation is con
formable with both the Tesnus below and the Haymond above. At 
its base in the eastern part of the Marathon basin is a transition 
zone of 60 feet, and at the top it grades into the Haymond by a 
transition zone of about 200 feet (936, p. 36) . 

Although fossil fragments are abundant, making up a consider
able part of the limestone, identifiable fossils are rare. Those that 
have been found, both megascopic and microscopic, including 
brachiopods, corals, bryozoa, and a few foraminifera, are suggestive 
of an early Pennsylvanian age. The possible Bend age of this forma
tion is suggested both by the lithology and by such fossils as have 
been obtained from it (936, p. 39; 1669, p. 7 ) . Definite proof of 
this correlation, however, is lacking. Fusulinids are not among the 
fossils obtained from this formation. 

The Dimple formation is exposed at many localities in the Mara
thon basin, usually in ridges trending northeast. A complete section 
may be seen in the cut on the Marathon-Sanderson road, 14 miles 
east of Marathon. 

Type locality: The Dimple Hills, northeast of Marathon; thick
ness, 1100 feet. The formation was named by Udden in 1916 (1652, 
p. 4 6 ) ; the first detailed description was by Baker in 1917 (44, p. 
105). 

HAYMOND FORMATION 

The Haymond formation is lithologically much like the Tesnus, 
consisting largely of fine sandstones and shales with some arkoses 
and conglomerates. It is exposed extensively in the eastern and 
northeastern parts of the Marathon basin from the Southern Pacific 
Railroad north to within 1 mile or less of Gap Tank. 

Fossils are rare in the Haymond. 
An unusual feature of the Haymond is the occurrence of large 

erratic boulders in the upper part of the formation. These boulders 
differ in size, the largest being 130 feet long and 25 feet thick. They 
represent several formations, some of which are not now exposed 



in this region. Paleozoic formations represented by these boulders 
are the Dimple (limestone), Tesnus (quartzite), Caballos (novacu-
lite), Maravillas (chert). Numerous small quartzitic, graphitic, 
and metamorphic boulders are probably derived from pre-Cambrian 
rocks not now exposed. Such boulders and associated conglom
erates are known at three localities in the eastern and northeastern 
parts of the basin, the best exposures being found west of Housetop 
Mountain. The mode of transportation of these boulders has not 
been in all respects satisfactorily determined. Some of those who 
have examined the erratics regard them as blocks transported inci
dent to thrusting, while others feel that some other mode of trans
portation must be considered. 4 3 

Type localities: synclines north of Haymond station; thickness, 
1800 feet or more. The formation was named by Baker (44, p. 107; 
1652, p. 46) . 

GAPTANK FORMATION 

The Gaptank formation consists largely of shales, sandstones, and 
limestones with some conglomerates. The limestones are gray and 
yellow and include both thin and massively bedded strata. Udden 
has suggested that it may be necessary to divide the formation into 
two units (1643, p. 38) , upper and lower, the massive limestones 
being found mostly in the upper member. 

The lower member has about 50 feet of limestone at the base, 
followed by shale and sandstones, which, according to King, contains 
five conglomerates ranging in thickness from 15 to 50 feet. These 
conglomerates include rock from the Dimple, Caballos, Maravillas, 
and other older Paleozoic formations. The upper member has five 
massive limestone strata ranging from 40 to 75 feet in thickness 
interbedded with shales and sandstones. 

This formation is exposed in the northern and western parts of 
the Marathon basin near Gap Tank on the north and Dugout Creek 
on the west. An isolated exposure is found on Black Peak, north 
of Doubtful Canyon in the Del Norte Mountains. At this locality 
the Pennsylvanian is exposed, due to a post-Cretaceous thrust fault. 

43 To reach the locality of exposures of these boulders, follow the Marathon-Sanderson road 
19.8 miles east of Marathon and turn south on ranch road, following this road 2 miles to a 
windmill. Some large novaculite and limestone boulders will be found northwest of the windmill, 
and to the southwest the boulder horizon shows more or less continuously for several miles. 



King finds no obvious unconformity between the Haymond and 
Gaptank. If not the whole formation, the lower member at least 
is involved in the strong folding and overthrusting of this region. 

In contrast to the underlying relatively non-fossiliferous Pennsyl
vanian formations, the Gaptank is in some horizons highly fossilifer-
ous both in the limestones and in the more or less calcareous shales 
and sandstones. The fossils include brachiopods, bryozoa, am
monites, fusulinids, and others. Fossils are found in the basal 
limestones, the coral Chaetetes milleporaceous being particularly 
abundant. Calcareous sandstones, 400 and 700 feet above the base, 
also contain fossils. The upper part of the formation is less 
abundantly fossiliferous. 

For reason given under discussion of the Wolfcamp formation, 
the Uddenites and overlying limestone members of the Wolfcamp are 
included with the Gaptank. 

Type locality: Gap Tank on the Marathon-Fort Stockton road, 
23 miles north of Marathon; thickness, 1800 feet (lower member, 
1000; upper, 800 feet). The formation was named in 1916 by 
Udden (1652, p. 47) and more fully described by him in 1917 
(1643, p. 38) . 

UNDERGROUND POSITION OF THE PENNSYLVANIAN IN TEXAS 

Lower Pennsylvanian.—On the Colorado River, the Lower Penn
sylvanian formations (Bend group) exposed in Burnet and Llano 
counties dip eastward and are quickly lost or changed in facies as 
they pass into the Llanoria geosyncline (see p. 127). Farther to 
the south at Johnson City in Blanco County they are absent, as 
already stated, both at the surface and underground. South of the 
Llano uplift at Fredericksburg in Gillespie County, these formations 
are likewise absent, the Cretaceous there resting upon the pre-
Cambrian, Cambrian, or Ordovician. In Kendall, Kerr, and Bandera 
counties, however, the Lower Pennsylvanian has been encountered 
in several wells, indicating that the Lower Pennsylvanian probably 
originally extended over this entire region and was removed at some 
localities by pre-Cretaceous erosion. In southern Kendall County 
the Llanoria geosynclinal sediments again immediately underlie the 
Cretaceous. At the southwest and west sides of the uplift the Lower 
Pennsylvanian has been recognized in wells as far as Real, Edwards, 
Sutton, and Schleicher counties, and less definitely in eastern 



Crockett County. At Big Lake in Reagan County and on the 
Central Platform in Pecos County these formations are absent. 
Whether the absence of the Lower Pennsylvanian in these two 
counties is due to local uplift and erosion or is due to its not having 
been deposited in this part of the state is at present undetermined. 4 4 

A large area northwest and north of the Llano uplift is underlain 
by Lower Pennsylvanian. The Bend is believed to have been entered 
in wells in Irion County, as well as in Taylor, Callahan, Throckmorton, 
Archer, and Jack counties, and in all of the counties between these and 
the Llano uplift. Westward from these counties, drilling has as a rule 
not penetrated deep enough to test the presence or absence of the Lower 
Pennsylvanian except at Big Lake in Reagan County where the Bend 
is absent on the uplift. No Lower Pennsylvanian has been proved to be 
present on or around the Amarillo uplift. It is absent likewise, so far 
as known, from some parts of the Red River uplift, not having been 
found in Foard, Wilbarger, or Clay counties. It is, however, 
present as a remnant in the eastern part of this uplift in Wichita, 
Cooke and Denton counties.* The thickness of the Bend group under
ground is variable. The greatest thickness is found in the basin 
area intermediate between the Red River and Llano uplifts, the 
maximum being about 1200 feet. On the uplifts, except on the Bend 
arch, the Bend, due to erosion previous to Upper Pennsylvanian 
deposition, ranges from a few feet to several hundred feet, the upper
most formation, the Smithwick, being usually absent. The tabulated 
data on wells may be consulted for additional information on the 
distribution of these formations underground. 

Upper Pennsylvanian.—The Upper Pennsylvanian of the Brazos 
Valley is exposed as an inlier, bordered on the east and south by 
Cretaceous and on the north and west by Permian formations. The 
Upper Pennsylvanian dips to the northwest and only the lowermost 
formation, the Millsap Lake, on the Brazos River, continues east un
der the Cretaceous. In the Llanoria geosyncline, which passes through 

44 Publications relating to Pennsylvanian underground in Texas listed in the accompanying 
bibliography include the following: Cheney, 246; Glenn, 594; Goldman, 598, 599; Miser, 1116; 
Miser and Sellards, 1117; Scott and Armstrong, 1398b; Sellards, 1441; Udden, 1635; Waite and 
Udden, 1701. 

*The Bend evidently covered most or all of the Red River uplift and was removed by erosion 
in pre-Upper Pennsylvanian time. Remnants of the Bend may therefore be found in any one 
of these counties, particularly at the sides of the uplift. 



Hill and adjoining counties, the Pennsylvanian, where present under 
the Cretaceous, is of changed facies. 

In the Colorado River valley the conditions are somewhat differ
ent to those of the Brazos River valley. The east and south margins 
of the Upper Pennsylvanian are in part exposed; to the northeast 
and southwest these formations pass under Cretaceous and to the 
northwest under Permian. In this western direction the later Upper 
Pennsylvanian formations have been reached in wells as far to 
the west as the foot of the High Plains, and with little doubt the late 
Pennsylvanian formations pass under the High Plains of the Pan
handle region and unite with the Pennsylvanian of New Mexico. 
From the extreme highs, however, such as the tops of the Amarillo 
Mountains, the Pennsylvanian is absent, the Permian there resting 
on the pre-Cambrian. The Pennsylvanian, however, is present at the 
sides of these mountains. 

The lower division of the Upper Pennsylvanian, the Strawn group, 
has been found to thin very rapidly westward and to thicken east
ward. The earliest formation, the Millsap Lake, thickens rapidly east
ward. Wells in Bosque and Johnson counties, and in western Hill 
County, entering this formation immediately under the Cretaceous, 
have drilled 3500 or more feet into it without finding evidence of 
formation change. Fossils are rare, and it cannot be definitely 
asserted that this entire thickness of sediments is to be referred to 
the Upper Pennsylvanian, the provisional reference being made on 
lithology. From its surface exposures the formation thins under
ground westward. In Wise County, northeast of the belt of surface 
exposures, the Strawn reaches a thickness of 4300 feet (1398b). The 
Mineral Wells formation likewise thins westward. 

In the Colorado River valley the Strawn beds, there subdivided 
into many members, thin rapidly westward. The source of sediments 
was a land mass lying to the east. It is assumed by some that, while 
a low-lying land mass approximately in the position of the Bend 
arch was being gradually submerged, the Strawn sediments over
lapped onto this land, which was completely submerged by the end 
of the Strawn stage. 

The Canyon sediments likewise thicken and assume a shoreline 
phase eastward, although the shoreline facies of this and the over
lying Cisco group has largely been lost by erosion. The eastern 



shoreline obviously was not stationary through Upper Pennsyl
vanian time but moved progressively westward, thus bringing into 
the Cisco group, at least of north-central Texas, a larger amount of 
conglomerate, coal, and other near-shore sediments than is found 
in the underlying Canyon. 

Southwest of the Llano uplift in Kerr, Real, Edwards, and other 
counties, is found, under the Cretaceous and overlying the Bend, 
a thickness of several thousand feet of Upper Pennsylvanian shales 
and sandstones. The age of these deposits is probably Strawn and 
later. Upper Pennsylvanian is probably continuous from this region 
westward across the Pecos Valley to the Marathon region of west 
Texas. 

Drilling in the mountainous region of Trans-Pecos Texas affords 
as yet no more than limited information on the Pennsylvanian under
ground. 

PENNSYLVANIAN SEAS IN THE TEXAS REGION 

The Pennsylvanian seas, as shown by the deposits which accumu
lated in them, were spread extensively across the Texas region. A 
Lower Pennsylvanian sea extended from an Oklahoma connection 
in the region of Denton, Cooke, and Montague counties southwest-
ward through north-central Texas, crossing the present Llano uplift, 
and thence westward, connecting with the west Texas sea of the 
same time in which were deposited the Lower Pennsylvanian sedi
ments of the Diablo, Hueco, and Franklin mountains. The north
western shoreline of this sea is imperfectly determined. Lower 
Pennsylvanian, Bend group, was either not deposited or was subse
quently eroded from the Amarillo uplift and from the western part 
of the Red River uplift. Such deposits are absent likewise on the 
Reagan County dome (Big Lake oil field) and on the Pecos uplift 
in Pecos County. However, its absence at these localities may be 
due to erosion, and it may be found that the Lower Pennsylvanian 
sea extended northwestward across the Panhandle region of Texas. 

The Llanoria geosyncline was probably fully occupied by a Lower 
Pennsylvanian sea. This conclusion is supported by the presence 
in the Mjarathon basin of the great uninterrupted series of Pennsyl
vanian sediments, representing deposition from earliest Pennsylva
nian or late Mississippian to late Pennsylvanian time. What is 



possibly the equivalent of the oldest of these deposits is found in 
the Stanley-Jackfork series of the Ouachita Mountains of Oklahoma. 
Although concealed in the intermediate region by Cretaceous forma
tions, similar shales and sandstones are shown by well drilling to 
be present in the geosyncline, indicating that the entire geosyncline 
was receiving sediments in late Mississippian or early Pennsylvanian 
time (fig. 10, p. 128). 

A pronounced break between Lower and Upper Pennsylvanian 
occurs over much of the Texas region, indicating that the Lower 
Pennsylvanian seas were in part, if not entirely, withdrawn, this 
withdrawal being followed by an erosion interval previous to the 
spread of the Upper Pennsylvanian seas. Evidence of the interval 
of erosion is found at several localities. On the Red River uplift 
the Bend group persists as a remnant only, being in places entirely 
removed an(J elsewhere remaining in varying amounts. It is overlain 
unconformably by Upper Pennsylvanian. A similar condition may 
be seen in surface exposures in the Llano uplift, the Cretaceous and 
Upper Pennsylvanian covering having been largely removed. The 
exposures of this uplift show that the Lower Pennsylvanian was 
eroded and mildly warped previous to the incursion of the Upper 
Pennsylvanian sea. Again in extreme west Texas in the Hueco 
Mountains a similar break in deposition is recorded by the angular 
unconformity which separates the Bend and Strawn groups. In the 
great Llanoria geosyncline, on the other hand, the seas may have 
remained continuously until finally excluded by mountain-making 
at the close of Lower Pennsylvanian or in Upper Pennsylvanian 
time. 

Following this great withdrawal at the close of Lower Pennsyl
vanian time, the return of the sea into the Texas region in Upper 
Pennsylvanian time was gradual. An early basin of deposition, 
which has been called the Strawn basin, centered in the Bosque 
County region where, as previously stated, is now found, underlying 
the Cretaceous, a maximum thickness of the early Strawn sediments. 
Shoreline deposits of this basin are found at the south on the Colo
rado River and at the northeast in Wise County. It seems not 
improbable that a similar basin of about the same age, known as 
the Kerr basin, developed in the same way southwest of the Llano 
uplift in the Kerr County region, where Upper Pennsylvanian shales, 



now covered by Cretaceous, likewise accumulated to a great thick
ness. These regions are adjacent to the Llanoria geosyncline and 
both may be regarded as extensions from it. Cheney and Harris have 
suggested that these basins of deposition were connected in Strawn 
time around the southeast side of the present Llano uplift (247c). 
This hypothesis, attractive as it is, meets with the objection that the 
Strawn sediments of the Colorado River region are of very near-
shore facies, indicating a shoreline seemingly not so remote as this 
hypothesis would require. 

The sea in north-central Texas extended progressively westward 
during Strawn time. The relatively wide distribution of this sea is 
shown by the occurrence of Strawn-age sediments in north-central 
Texas, in the Marathon region, and in the Diablo and Hueco moun
tains of west Texas. 

In Middle and late Upper Pennsylvanian time, Canyon and Cisco 
epochs, the sea spread much more widely across northwestern Texas, 
reaching the Rocky Mountains region. 

RELATION OF THE TEXAS PENNSYLVANIAN TO THAT OF 
ADJOINING STATES 

The Texas early Pennsylvanian of the trough facies, as the Tesnus 
of the Marathon region, is much like the Stanley-Jackfork series 
of Oklahoma. That it is of the same age, however, has not been 
demonstrated, notwithstanding that both were deposited in the same 
geosyncline. The Bend seas are traced to the north state line and a 
possible continuance into Oklahoma is found in the seas in which 
the Springer, Upper Caney, and Wapanucka formations were 
deposited. 

The Upper Pennsylvanian finds its direct connection northward 
with the great series of Upper Pennsylvanian of the Mid-Continent 
basin extending northward through Oklahoma, Kansas, and 
Nebraska. 

PALEOZOIC OF THE LLANORIA GEOSYNCLINE 

It has been shown in recent years that the Paleozoic of the 
Ouachita Mountains of Oklahoma extends southwestward into Texas, 
where it is concealed under a Cretaceous covering. In 1918 and 
1919 Udden made observations on the rocks under the Cretaceous 


