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

Sam Houston 

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

Mirabeau B. Lamar 
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CARBONIFEROUS ROCKS OF THE LLANO REGION OF CENTRAL TEXAS 

F. B. Plummer 

INTRODUCTION 

LOCATION 

This report deals primarily with the 
Carboniferous rocks of the Llano region 
in central Texas (fig. I), which includes 
McCulloch, San Saba, Burnet, Llano, and 
Mason counties, the eastern part of Kimble 
County, the western part of Lampasas 
County, and the portions of Blanco and 
Gillespie counties north of the Pedernales 
River. The area is about ] 00 miles in 
diameter with an area of about 8,000 
square miles. The Carboniferous rocks 
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generally are exposed in the outer part of 
this circular area, resting on older Paleo­
zoic rocks and overlain by Cretaceous 
strata. 

The ciL y and county of Llano are cen­
trally situated in this area, and it is from 
these places that the region has received 
its name. The name Llano was given to 
Llano River by the early Spanish ex­
plorers who established a mission on this 
river near the present town of Menard 
in the early part of the sixteenth century. 
The name is said to be derived from the 
Spanish word "llano" meaning prairie or 



The University of Texas Publication No. 4329 

plain, although some historians have sug­
gested it might have come from a wordl 

given by the French to a tribe of Lipan 
Indians who lived in this region near the 
river. The town of Llano and Llano 
County were named by early American 
settlers for the river. 

The region is crossed by U. S. highway 
No. 87 running north and south from San 
Antonio to Brady, State highway No. 16 
running north and south from Fredericks­
burg to Goldthwaite, and U. S. highway 
No. 281 running north and south from 
San Antonio to Lampasas. It is also 
crossed by State highway No. 29 running 
east and west from Austin to Mason. The 
principal towns are Mason, Brady, San 
Saba, Llano, Lampasas, Burnet, Fred­
prichburg, and Johnson City. 

PHYSIOGRAPHY 

The Llano region includes an erosional 
basin in which rocks of pre-Cambrian age 
arc exposed and a surrounding higher 
area of Paleozoic and Cretaceous rocks 
forming in part a dissected plateau. The 
highest elevations in the area, in excess 
of 2,200 feet, are on the plateau between 
Fredericksburg and Mason. The lowest 
p(,int is where Colorado River flows out of 
the region southeast of Marble Falls where 
the elevation is about 650 feet. Therefore, 
the total relief is about 1,600 feet. 

The basin area is the center of an up­
I ift where rocks of pre-Cambrian age are 
high. These rocks arc less resistant to 
(,fasion than the rocks of Paleozoic age, 
thus accounting for the basin. Within the 
hasin area there are several prominences 
such as Packsaddle Mountain, Riley Moun­
tain, Nigger Head, Putnam Mountain, 
Hobson Mountain, and others which are 
composed of resistant rocks. Some of 
these, such as Hobson Mountain, are com­
posed of pre-Cambrian rocks; some, such 
as Riley Mountain, are grabens of Paleo­
zoic rocks; and a few, such as Nigger 

1See State historical marker OIl State hiehwny No. 16 north 
of Llano. 

Head, are exhumed monadnocks of re­
sistant rocks that stood on the pre-Cam­
brian surface. 

The rim of the basin to the south and 
east is in part a remnant of the surface 
of the Edwards Plateau held up by the 
resistant Edwards limestone and in part 
is composed of Paleozoic rocks_ The rim 
of the basin to the west is not so well de­
fined, being a dissected plateau; the rim 
of the basin to the north is formed mostly 
of Paleozoic rocks and only to a slight 
extent of Cretaceous rocks. 

The principal streams in the region are 
Colorado River and San Saba River on 
the north and east, Llano River in the 
central part, and Pedernales River on the 
south. These are consequent streams 
which have been superimposed upon the 
Paleozoic rocks of the region, and their 
winding courses, inherited from their Ter­
tiary history, have been modified and made 
more complex by the complicated struc­
ture and uneven hardness of the Paleozoic 
floor. The principal tributary streams are 
Brady Creek which flows east into San 
Saba River, Wallace Creek which flows 
north into San Saba River, Cherokee Creek 
which flows northeast into Colorado River, 
and Big Sandy which flows east into Colo­
rado River. Tan- (1890) pointed out that 
the drainage paltem (fig. 2) shows clearly 
that the major stream courses wcre estab­
lished on a former eastward-tilted plain 
and that the streams have been entrenched 
in the ancient pre-Cambrian and Paleo­
zoic rocks without great change in their 
courscs. Minor changes, of course, are 
everywhere apparent, and examples of 
shifting and piracy are known, but in 
general the main streams have held their 
general directions across the region with­
out regard to the pre-Cambrian core and 
encircling Paleozoic carbonate rocks. The 
small tributary streams, on the other 
hand, are adjusted to local structure. They 
tend to follow the strike of fault scarps 
and resistant ledges and in many places 
to form broad curves where their normal 
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courses are interrupted by hard ledges. 
Many springs originate in the crevices and 
fractures produced by the faults, particu. 
larly those in the area of the Ellenburger 
rocks. The numerous springs furnish 
water for the smaller streams which in 
turn furnish an all-year supply to Chero· 
kee Creek, Wallace Creek, and to Llano 
and San Saba rivers. The clear, pure 
spring water with its beautiful blue-green 

pools, little cascades, waterfalls, and well­
vegetated valleys, adds a touch of beauty 
and cool delight to a country which dur­
ing the summer months, at least, is gen­
erally dry and hot. 

CLIMATE 

The climate of the Llano region is semi­
arid. The average precipitation amounts 
to about 30 inches per year, as shown in 

Fig. 2. Principal streams of central Texas showing drainage pattern. Contours are drawn on 
top of the Ellenburger limestone showing the approximate size of the "uplift." With possible 
exception of Colorado River, the drainage pattern appears to be unaffected by the Llano uplift. 



10 The University of Texas Publication No. 4329 

eo 

4 0 

L ~ .~ ~\ 
A /1 \\ • co 

It: 
u 

= I 
.J 

50 .J 
:---.'-...... 

I ~ I/j ~ ~.--..... 
l ~.-.,- // ~. 

<I 
U. 
Z 

<I 
It: to "", 1/ \ \ .................. V ~ 

.. \ \ 
.. .. .. .. 

----~-.. " ~ \ /. . 
.J 
<I 
I-
0 
I- 10 

LLANO 

... ~-.... .............. MARBLE FALL~ 

_ ._._ LAMPASAS 
0 

1932 1955 leu 1931 1959 In o 11141 1142 

T 1 ME- YeG'S 
Fig. il. Variation in rainfall in Texas trom 1':1;,2 to 1':142. 

the graph (fig. 3). The rainfall varies 
considerably from year to year and is 
very unevenly distributed during the sea­
sons. It is not uncommon for one·third 
of the annual rainfall to come in a single 
week and to have periods of drought of 
12 to 15 weeks duration. In July, 1938, 
about 18 inches of rain fell in a single 
week and less than an inch during the 
next four months. Usually, most of the 
rain comes in winter and spring, and the 
summers are dry and hot. The average 
annual temperature is about 70.5° F. The 
daytime winter temperature from Novem­
ber to April ranges from 40° F. to 70° F. 
with frost frequent at night from Novem· 
ber 1 to April 1, especially during periods 
when the wind is from the north. Summer 
days are hot, with the daytime tempera· 
ture ranging from 80° F. to noo F. and 
averaging nearly 90° F. The graph 

'" . 

(fig. 4.) shows the annual temperature 
range at Llano and Lampasas. 

VEGETATION 

The vegetation (Tharp, 1939) belongs 
to plant types adapted to rather severe 
ranges of temperature, to moderate pre­
cipitation, and to rocky slopes. Mesquite, 
oak, elm, and "cedar" (Juniperus) on 
the upland, and sycamore and pecan in 
the spring-fed valleys are the most preva­
lent trees. Mexican persimmon, two 
species of Mimosa, and white brush are 
the commonest shrubs. Cacti, particularly 
prickly pear, are widely scattered and 
attain large size. The grasses (Silveus, 
1933; Hitchcock, 1920) are buffalo (But· 
bis dactyloides) , curly mesquite (Hilaria 
belangeri) , and crowfoot. The distribu­
tion and relative abundance of the plant 
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life depend much upon the type of rock 
which affects the thickness and character 
of the soil. The soils developed from the 
pre-Cambrian rocks support many types 
of shrubs, mesquite, post oak, scrubby live 
oak, and some black jack oak. The dolo­
mites in a portion of the area support a 
beautiful and natural, park-like growth of 
widely spaced, broadly spreading live 
oaks-the floral monarchs of the region­
surrounded by a soft carpet of buffalo 
grass. The limestones of both the Ellen­
burger group and the Marble Falls forma­
tion support in many places a dense 
growth of cedar and, in places where 
chert occurs in quantity, post oak. The 
shale slopes of the Pennsylvanian forma­
tions are characterized by mesquite, elm, 
Mexican persimmon, and white brush; the 
sandstone slopes of the Strawn group by 
post oak, black jack oak, mesquite, stunted 
elm, and by sedge, buffalo, and needle 
grass (Stipa leucotricha). Most stream 
valleys support pecan, elm, hackberry, 
some willow, and sycamore. The grasses 
of the bottom lands are rescue, curly mes­
quite, buffalo, and bermuda. In March 
the south slopes arc decorated by the 
beautiful white, bell-like clusters ~f the 
Spanish bayonet (Yucca trecnleana). In 
late spring the open pastures arc made 
prominent by similar, though somewhat 
smaller, clusters of the no less beautiful 
species Yucca glauca. Tn early summer all 
open areas are a mass of bright colors 
derived from an abundance of flowers. 
The Texas bluebonnet (I-upinus texensis) , 
false coreopsis (Thelesperma trifidum) , 
phlox (Phlox pilosa), standing cypress 
(Gilia rubra), firewheel or Indian blanket 
(Gaillardia pulchella) , American star 
thistle (Centaurea americana), and var­
ious cacti among which the prickly pear 
(Opuntia lindheimeri) , claret cup (Echi­
nocereus triglochidiatus) , and lady finger 
(Echinocereus pentalophus) are most note­
worthy; primroses, mallows, blue bells, 
daisies, and nightshades combine to pro­
duce color combinations to delight the eye 
of any traveler; for he is beholding 
Natun's natural gardens at their best. 

INDUSTRY 

The Llano region is a ranch country. 
About 60 percent of the land is used for 
grazing cattle, sheep, and goats; 8 percent 
for agriculture; and 32 percent for stock 
farms on which both small crops and 
small herds of cattle and sheep are raised. 
The principal crops are oats, corn, sor­
ghums, cotton, pecans, peaches, and water­
melon. The areas of outcrop of the pre· 
Cambrian rocks and the Paleozoic car­
bonate rocks are used chiefly for grazing. 
The Smithwick shale outcrop and valley 
alluvium of the Llano, San Saba, and 
Colorado rivers support cotton fields, 
small grain farms, and pecan groves. The 
peach orchards and watermelon fields are 
located chiefly on the light, sandy soils 
of the Strawn group. The ranches range 
from 200 acres to 70,000 and average 
about 1,500 acres. The farms range from 
40 to 1,000 acres, averaging about 240 
acres, and most of them are operated in 
connection with small grazing plots. The 
combination of farm and ranch lands is 
confined for the most part to the Strawn 
and Lower Cretaceous soils. Here the up­
lands arc utilized to grazc sheep or cattle, 
and the valleys, particularly the shale 
valleys, for oats, corn, and sorghums. 

Nearly all the income of the Llano re­
gion is derived from the soil. Industries 
are few and restricted. The rock quarry­
ing which centers around Llano and Bur­
net ranks first in importance among the 
mineral industries. Granite is quarried 
and sold for monuments and building pur­
poses. Limestone and dolomite are quar­
ried for terrazzo, and aggregate is pro­
duced from a large quarry in dolomite 
south of Burnet. Graphite is concentrated 
from graphite schist west of Burnet. Dolo­
mite from a quarry south of Burnet was 
used as an ore of ma:;;nesium during 
World War n, and soapstone is ground 
at Llano. A cottonseed·oil mill is in 
operation at Brady. A cotton spinning 
mill at Marble Falls has long been in­
active and the building at present is 
utilized as a wool-washing plant. 

The surface waters of Colorado River 
have been impounded by four dams in the 
region, namely, Mansfield (formerly Mar­
shall Ford), Marble Falls, Inks, and 
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Buchanan. The Marble Falls dam was 
used to supply water power to the colton 
spinning mill and electric power for the 
town of Marble Falls. The other three are 
used for flood control and hydroelectric 
power. The large supply of cheap electric 
power centrally located is a favorable 
factor for future mineral or other indus· 
trial development. 
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HISTORICAL RESUME 

PREVIOUS GEOLOGICAL WORK 

The first published descriptions of the 
rocks and fossils of the Llano region were 
made by Ferdinand Roemer (1847). Roe· 
mer, accompanying an exploring party of 
German colonists under the command of 
Count Meusebach, entered the region from 
the south, traveled on horseback from 
Fredericksburg northwest, crossing Llano 
River at a shallow ford, and thence north· 
west to an Indian camp site on San Saba 
River near the present site of Camp San 
Saba. He then followed the south side of 
San Saba River to an old Spanish mis· 
sion, located 1 mile west of the present 
town of Menard, and returned up San 
Saba River to the Indian camp near Camp 
San Saba, thence up the river valley to 
an Indian camp near Walnut Springs near 
the present Jym Sloan ranch house south· 
west of the town of San Saba. At Walnut 
Springs a peace treaty was negotiated with 
the Indian chiefs. ROf~mer remained in 
the vicinity of the spring several days 
making collections of Pennsylvanian fos· 
sils. The party then returned to Fred· 
erieksburg traveling almost due south and 
crossing Llano River near the vicinity of 
Castell (fig. 5). Roemer (181,9, 1852) 
studied the formations, collected fossils, 
and published descriptions of the fossils 
he collected and an interesting account of 
his observations and travels. He was the 
first to announce the presence of the older 
Paleozoics (Silurischen Kalkstein), Car· 
boniferous (Kohlen Kalkstein), and Cre· 
taceous (Kreidebildungen) rocks in this 
area. He described thirteen species of fos· 
sils from the Ordovician and Carbonifero 
oUS. In 1855 and 1856, Dr. G. G. Shu· 
mard (1886) accompanied an expedition 
of Army engineers to explore parts of 
west Texas and New Mexico. The return 
route lay down San Saba River valley 
from Fort McKavitt to Fort Mason and 
from Fort Mason to Fredericksburg 
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(fig. 5). Dr. Shumard made brief notes 
on his observations of the geology along 
this route. B. F. Shumard (] 861) con­
firmcd the work of Roemer and first de­
scribed the Potsdam group (Upper Cam­
brian) and its fauna. Jules Marcou 
( W55) com pi led the first map showing 
the extcnt of Carboniferous rocks in the 
rt'gion. After the pioneer work of Fer­
dinand Jtoemer and the Shumards, twenty­
til ree years elapsed before any detailed 
additional gcological observations wcre 
published 011 the region. In 1883 Walcott 
(1884) visited the area and described the 
Cambrian rocks. R. T. Hill (1887), in 

a review of the geology of Texas written 
in 1887, devoted five pages to the Llano 
region. He noted especially the impor­
tance of the work of Walcott in establish­
ing the Cambrian age of the Potsdam 
group. Later Hill (1889) named and 
established the correct age of the Carbon· 
iferous rocks at Marble Falls. It was 110t 
until 1889, when the Texas Geological 
Survey was established with E. T. Dumble 
as State Geologist, that a systematic geo­
logical survey of the Llano area was 
undertaken. These investilmtions resulted 
in several publications, on; by T. B. Com­
stock (1890) on the minerals and ores, 

Q 10 ~o 30 40 . SO 

Fig. 5. Route of travel of Ferdinand Ro~mer in his early explorations through the Llano region. 
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one by R. S. Tarr (1890) on the coal 
resources, one by J. A. Taff (1892, pp. 
326-366) on the Cretaceous rocks, and 
two by W. F. Cummins (1890, 1891) on 
the stratigraphy of the Carboniferous 
rocks north of the region. Dumble (1890) 
described the Pennsylvanian rocks in 
some detail and gave them the name Bend 
for McAndly's Bend on Colorado River. 
N. F. Drake four years later (1893) de­
scribed the stratigraphy of the Pennsyl. 
vanian rocks south of Colorado River, 
along the north border of the region. In 
] 898, Sidncy Paige (1912) made a de­
tailed geologic map of the Llano and 
Burnet quadrangles in the central part 
of the region. Paige (1912) named and 
described thc Wilberns, Cap Mountain, 
Ellenburger, and Smithwick formations. 

In 1916, the Bureau of Economic Geol­
ogy (Udden, Baker, and Bose, 1916) pub­
lished the first comprehensivc geologic 
map of the State with the Paleozoic strata 
of the uplift divided into the following 
divisions: 

Pennsylvanian 
Paleozoic, undivided 
Cambrian·Ordovician 

The discovery of oil at Breckenridge 
and Ranger in 1918 brought many oil 
geologists to Texas. Among these, R. C. 
Moore and F. B. Plummer with the Rox· 
ana Petroleum Company, F. W. Reeves 
and W. C. Bean with the Empire Com­
pany, and P. V. Roundy and K. C. Heald 
of the U. S. Geological Survey studied 
the geologic section in some detail and 
collected fossils from the several Car· 
boniferous formations. The work of Plum­
mer and Moore (1922) presented a new 
map of the Carboniferous formations and 
differentiated the lower Bend shale as a 
separate formation having a distinct fauna 
to which the name Barnett was given. The 
following divisions of the Carboniferous 
strata were presented: 

Strawn group­
Mineral Wells 
Millsap Lake 

Bend group­
Smithwick 
Marble Falls 
Barnett 

Girty and Moore (1919) discussed the 
age of the Barnett, and Girty concluded 

it was of Mississippian age and correlated 
it with the Moorefield shale of Arkansas 
and lower Caney shale of Oklahoma. The 
most outstanding result of the work by 
Roundy and Heald2 was the discovery of 
a fossiliferous crinoidal limestone beneath 
the Barnett shale at a locality near San 
Saba which was established by Girty 
(Roundy, Girty, and Goldman, 1926, pp. 
3-4) as Lower Mississippian, probably 
Boone, age. This new Lower Mississippian 
formation subsequently was given the 
name Chappel by Sellards (1933, p. 91). 
In 1930, C. 1. Dake spent six weeks study­
ing the Ellenburger group. and 10siah 
Bridge and E. O. Ulrich made less ex­
tended trips into the region. Dake and 
Bridge (1932) attempted the first zonation 
and faunal correlation of the older Paleo­
zoics wi th strata in other states. N. H. 
Darton of the U. S. Geological Survey 
visited thc area in 1933 and collected 
unpuhlished goo] ogic data from Texas 
geologists who had worked in the area, 
checked in the field certain formation con­
tacts, and prepared a ncw State geologic 
map (Darton et a1.. ]937) showing the 
following divisions o[ the Paleozoic rocks: 

7. Canyon gronp 
6. Strawn group 
5. Smithwick shale 
4. Marhle Falls lime~tone 
3. Ellenhurger !imp-stone 
2. Wilberns and Cap Mountain limestones 
1. Hickory sandstone 

The same year, 1937, Josiah Bridge, aided 
by a grant from The Penrose Bequest of 
The Geological Society of America, 
studied the lower Paleozoic rocks on the 
west side of Ihe uplift, made many collec­
tions of fossils, and named the Lion M oun­
tain sandstone member of the Cap Moun­
tain formation. He relocated most of 
Roemer's type localities, collected topo· 
type material, and, with Girty (1937), 
redescribed Roemer's Paleozoic fossils 
with some excellent notes on the geology 
of the region. With Barnes and Cloud 
(1947) he revised the stratigraphy of the 
Upper Cambrian. 

Recently Cheney (1940, p. 66) sug­
gested a new classification for the Pennsyl. 

2Pel'30nal commUniCatIOn, 1920. 
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vanian strata of north·central Texas based 
largely on subsurface data gained from a 
study of well logs outside the Llano area. 
The lower portion of his stratigraphic 
table is given below. 

His members and most of his formations 
are absent or difficult to recognize in the 
outcropping section in the Llano region. 
Cloud, Barnes, and Bridge (1945) revised 
the stratigraphy of the Lower Ordovician 
rocks in central Texas, and Barnes, Cloud, 
and Warren (1945) first described rocks 
of Devonian age. Barnes, Cloud, and War· 
ren (191.7) described two more Devonian 
formations. Plummer (l947) published a 
summary of the classification of Lower 
Pennsylvanian strata in central Texas. 

During 109 years from ] 836 to J94~5 

in which geological work has been carried 
on, descriplions and illustrations of a few 
of the fossils of the Carboniferous rocks 
of the area have appeared from time to 
time in the literature. Altogether about 
25 articles dealing with the paleontology 
of the region are listed in the accompany· 

ing bibliography. The most important of 
these are included in the following table: 

Number of new species of Carboniferous fossils 
descTihed by paleontologists from 1840 to 1945 

Author and Date" 
Number of 

Species 
Roemer, F. (1852) ________________________________ 5 
Gabb, W. M. (1862) _____________________ _ __ 1 
Shumard, B. F. (1863) ___________ _____________ ___ 1 
Cummins, W. F. (1891) ________________________________ 1 
Hyatt, A. (1891) _ 3 
Hyatt, A. (893) ___ - _______ ,__________ ___ __________ 6 
Smith, J_ P. (1903).___ ___________ 5 
Plummer, F. B., and Moore. R. C. (1922) 23" 
Cushman, .T. A., and Waters, J. A. (1927) 7 
Girty, G. H. (in Roundy, Girty, and Gold· 

man, 1926) ___ _______________________ _________ _____ ______ 16 
Girty, G. H. (1927) ____ ___________ _ ___ 22 
Roundy, P. V. (1926) 10 
Skinner, J _ W. (1931) _________________ _ ________________ 1 
Thomas, N. L. (1931) _ __ _ 2 
Dunbar, C. 0., and Condra, G. E. (1932) __ 2 
Knight, J. B. (19,31,) ___ 2 
Plummer, F. B" and S(;ott, Gayle (l937) __ 24 
GirLy, G. H. (1937L __________________________ .________ 5c 

King, R. H. (19:\8) 6 
JelIords, R. M. (1942L___ ____ __________ __ __ _ 1 
Moore, R. C" and Ewers, J. D. (191,2) __ I 
Thompson, M. L. (1942) ____________________ .. 1 
Moore, R. c., and Jeffords, R. M. (1915L 55 
Plllmmer, Helen Jeanne (1945) __ .______ ______ 15 

aThe lcfucncf's WIll be fuund aL the end of this discu&­
sian. 

l)IllushntionQ witlout dCS{,liptions of new SPCc1\,!S. 
cRedf'scribcd; sec Bridge und GiIty (1937). 

Classification of Pennsylvanian formations by M. C. Cheney 

.... -
SERIES GROUP FORMATION MEMBER 

---- ---- ---- -~--- ------- ~~-- --

Goen limeslone 
Grindstone Creek Ricker limestone 

Santo limestone 
Strawn Millsap Lake Buck Creek sandstone 

--
Brannon Bridge limestone 

Lazy Bend Dennis Bridge limestone 
Kickupoo Falls limcstone 

---"--- ---- ------ --

Dickerson 
Unnamed sllbsurf ace 

formation 
----- ---~------ --- -------~---------

Parks McLester sandstone pay 
Smithwick Caddo Pool 

],ampasas Eastland Lake Lake sandstone pay 
---- ,.-- . ---- --- -

Big Saline 
Sipe Springs 
De Leon McClesky sandstone pay 

---
Morrow Marble Falls Comyn McClesky sandstone pay 

I 
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This collection of paleontological litera· 
ture brings together the descriptions of 
215 different species of Carboniferous fos· 
sils but does not by any means cover the 
entire faunas. In fact, studies toward the 
completion of a monograph on the Marble 
Falls fauna have been under way for a 
long time. In 1919, R. C. Moore prepared 
for publication a manuscript of 171 type· 
written pages describing ] 01 species of 
invertehrates from the Bend group mostly 
from the Marble Falls division. This 
manuscript was accepted for publication 
by the Bureau of Economic Geology as 
a companion volume to Bulletin 2132, 
"Stratigraphy of the Pennsylvanian for· 
mations of north·central Texas," but was 
withdrawn by the author when it was 
learned t.hat another manuscript was be· 
ing prepared by the late Dr. Girty of the 
United States Geological Survey. Girty's 
manuscript was not completed prior to his 
death and has not been published. Prior 
to 1945 papers on the ammonites (Plum­
mer and Scott, 1937), crinoids (Moore 
and Plummer, 1940), corals (Moore and 
Jeffords, 1945), and Foraminifera (Helen 
J. Plummer, 19'~5) have appeared, and 
papers on the gastropods (Knight, MS.) 
are now under way. 

The geologic succession of sediments 
now recognized in the Llano region con· 
sists of the following divisions: 

Carboniferous-
Pennsylvanian-

Canyon group 
Strawn group 
Smithwick formation 
Marhle Falls group 

Mississippian­
Barnett formation 
Chappel formation 

Devonian-
Zesch formation 
Bear Spring formation 
Stribling formation 
Pillar Bluff limestone 

Ordovician-

PHESENT WORK 

Field work for the present publication 
was conducted intermittently from 1918 
to 1937. Delailed mapping and restudy of 
the section on the western side of the up­
lift was carried on during the summers of 
1937 to 19ft! inclusive. The primary ob­
jective of the work is a detailed report 
covering the stratigraphy and paleontol­
ogy of the Carboniferous rocks. The under­
lying rocks arc discussed only briefly since 
reports covering them arc available. A 
somewhat more comprehensive but pre­
liminary treatment has been given the 
overlying (Crelaccous) rocks because no 
general reports for the region are available. 
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PRE· CARBONIFEROUS STRATA 

Directly beneath the outcrop ping Car· 
boniferous rocks of the Llano uplift are 
rocks of Devonian, Ordovician, and pos­
sibly Cambrian age. Since these rocks are 
in contact wilh the Carboniferous rocks 
either in normal position or by faulLing, 

they will be described briefly. For more 
detailed de"criptions of these rocl~s, the 
rendf'r if; refcrred 10 the publications (Oited. 

CAMBRIAN SYSTEM 

Dridgt', Barnes, and Cloud (194.7) de· 
scribed or redefined the two formations 
and eight members Ihat cons~itule the 
Upper Cambrian in the Llano uplift of 
central Texas. The nomenclnture now in 
use for these units in descending order 
follows: 

G~ologic Section 

Wilh~lns form'ltion 
l'e(lernales dolomite member I 
SarI 5nha limestone melnber f 
Point Peak shale member _ ....... 
MOl 1';8n C, epk limec,lone member 
W clge sandstone nl('mher ...... 

Riley fOJ mation 
Lion MOllntain sandstone member.. .. 
Cap MOllntnill lilllc'itone member 
Hickory sandstone mcmhel' . 

Avera!]e 
Thickness 

Feet 

580 

2801 

160 
120 
13 

680 
37 

230 
300 

The Hickory sandslone member of the 
Riley formation is noncalcare0l1s, non· 
glau~onitic, and yellow. hrown, and red. 
lL was oepo';lted on an irref;ular pl'e· 
Cambrian surface having a rdief as great 
a'; 800 feet at some place". The position 
of the upper hopndary varies throughout 
the Llano uplift, being placed beneath the 
finol appearance of impure, arenaceOllS 
limestone of the Cap Monntain limestone 
memher. The lower part or Ihe Cap Moun· 
tain limestone consists of alternating im­
pure, del rk brown limeslones ani! calt'a· 
reous snnGstones grading upwHHl inlo 
fairly pure granular limestone. The top 
member of the Riley formation, the Lion 
IVlounl ain 8lmclslone, is a highly glauco. 
nitic sand~tone containing in the lower 
part la11 0 'r;ntia 1 lenses of limestone com· 
posed es~enLially of trilobites: also rather 
continuous highly glauconitic limestone 
beds conlaining phosphatic brachiopods. 

The \Velge sandstone member of Ihe 
Wilberns formation is brown, mostly non· 
glauconitic, and contains many quartz 
grains with recomposed faces which glit­
ter in the sunlight. The contact with the 
Lion Mountain sandstone member of the 
Rilf7 {ormation beneath is abrupt. The 
Welge grades upward into the Morgan 
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Creek limestone member which is com­
posed predominantly of medium- to coarse­
grained, abundantly glauconitic, well­
bedded limestone_ In many sections there 
is a shaly zone in the upper part similar 
to the shale in the overlying Point Peak 
shale member. The Point Peak shale con­
sists of well-bedded, soft, greenish, cal· 
carcous shales with subordinate amounts 
of fine-grained, compact dolomite; me­
dium- to fine-grained glauconitic lime­
stone; int.raformational conglomerate, and, 
ncar the lop, occasional beds of oolitic 
limestone, and commonly extensive to 
scattered stromatolitic bioherms that lo­
cally coalesce to form biostromes_ The 
San Saba limestone member of the Wil­
berns formation is mostly granular lime­
stone, in part somewhat glauconitic and 
dolomitic_ It contains a fcw beds of sub­
lithographic limestone that might be con­
fused with the limestones of the overlying 
Ellenburger group. The San Saba lime­
stone member is present mostly in the 
western part of the Llano uplift and is 
stratigraphically equivalent to dolomite 
in thc eastern part of the uplift named 
the PedernaJcs dolomite. The Pedernales 
dolomite is fine to coarse grained with 
the fine-grained portions being mostly 
yellowish gray to beige and the coarse­
grained portions mostly light gray to 
silvery gray. The Pedernales dolomite 
member is in part cherty, the cherts heing 
mostly of somber hues, granular, and 
ranging from highly porolls to compact. 

ORDOVICIAN SYSTEM 

Cloud, Barnes, and Bridge (1945) de­
scribed three formations, two members, 
and various dolomitic and calcitic facies 
comprising the Ellenburger group of rocks 
of Lower Ordovician age_ Photographs of 
typical outcrops of limestone in the Ellen­
burger group are shown on Plate 2. The 
nomenclature in use for these units in 
descending order follows: 

Geologic Section 
Average 

Thickness 

Feet 

Honeycut formation ________________________ Absent to 678 
Gorman formation _______________________________________ 470 
TanyaI'd formation ________________________________________ 585 

Staendebach member 
Threadgill member 

The Tanyard {ormation overlies the 
Wilberns formation unconformably in the 
eastern part of the uplift but appears to 
be conformable in the western part of thc 
uplift. It is divided into two members 
each of which contains dolomitic and 
calcitic facies. The Threadgill member is 
limestone in the western part of the Llano 
uplift and predominantly dolomite in the 
eastern part of the uplift where especially 
abrupt lateral changes from dolomite to 
limestone are common_ The dolomite is 
mostly medium to coarse grained and only 
sparsely cherty. The limestone is mostly 
sublithographic, nonglauconitic, thin to 
medium bedded westward, and massive in 
the eastern part of the uplift. 

The upper member of the Tanyard for­
mation, the Staendebach member, is pre­
dominantly fine- to medium-grained dolo­
mite, with limestone forming the upper 
one- to two-thirds of the unit in the 
northeastern part of the uplift. It contains 
an abundance of sparingly to abundantly 
dolomoldic, porcelaneous to chalcedonic 
chert whieh weathers to white or bluish­
white masses_ In most areas the Staende­
bach member cont.ains abundant quartz 
druse_ 

The Gorman formation is the middle 
unit of the Ellenburger group and is com­
posed in its outcrop area of an upper 
calcitic and a lower dolomitic facies_ The 
dolomite is predominantly microgranular, 
which distinguishes it from the dolomites 
of the Tanyard below. The Gorman for­
mat.ion contains thin sandy limestone beds 
which likewise distinguish it from the 
Tanyard and all of the Honeycut forma­
tion except for the lower part. The chert 
of the Gorman tends to be nodular and 
concretionary and partakes of the char­
acter of the chert found in the upper part 
of the Tanyard and in the Honeycut for­
mations_ A stromatolite zone in the upper 
part of the Gorman formation on Honey 
Creek, Mason County, is shown in Plate 2, 
figure B. 

The Honeycut formation is truncated 
by erosion, and it has a thickness ranging 
from 678 feet along Pedernales River to 
a feather edge in eastern San Saba County, 
disappearing entirely in the western part 
of the uplift. In its type section along 
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Pedernales River the Honeycut is divisible 
into three units: an upper predominantly 
limestone unit, a middle predominantly 
microgranular dolomite unit, and a lower 
unit composed of alternating limestone 
and dolomite beds. The chert in the 
Honeycut formation is similar to that in 
the Gorman formation except for cannon· 
ball chert which is abunrtant in the Honey­
cut formation but noted only near the 
middle of the Gorman formation. Lime­
stone in the upper part of the Honeycut 
formation at Pillar Bluff, Burnet County, 
is shown in Plate 2, figure A_ 

DEVONIAN SYSTEM 

Bamcs, Cloud, and Warren (1945) de­
scribed two new Devonian formations in 
the Llano uplift. Two additional forma· 
tions were later described by the same 
writers (194.7). At present four forma­
tions of Devonian age are recognized, all 
except one of which are preserved in the 
Ellenburger either as collapsed structures 
or as crevice fillings. The Devonian forma­
tions named in descending order are as 
follows: 

Zesch formation 
Bear Spring formation 
Stribling formation 
Pillar Bluff limestone 

The Pillar Bluff limestone in its type 
locality in northern Burnet County 1S a 
coquina of fossils filling an ancient joint 
or cave. Pockets of limestone in the 
Honeyeut formation beneath the Stribling 
formation in Blanco County are provision­
ally referred to the Pillar Bluff limestone. 

The Stribling formation lies with nor· 
mal stratigraphic contact on the Honeyeut 
formation along Pedernales River in 
Blanco County and ranges up to 11 feet 
in thickness. It is composed of limcstone 
which is cherty, irregularly bedded, 
smooth fracturing, and medium gray to 
beige·colored. 

The Bear Spring formation occupies a 
portion of a collapse structure south of 
Honey Creek about 8 miles southwest of 
Mason. The limestone, in part cherty, is 
granular, brownish to grayish yellow and 
in part white to cream·colored. Associated 
with the Bear Spring formation in the 
same collapsc structure is the Zesch for· 
mation, a highly siliceous limestone and 

leached silica rock, yellowish to brownish 
in color, containing scattered angular frag­
ments of chert. 
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CARBONIFEROUS STRATA 

MISSISSIPPIAN SYSTEM 

CUAPPto:r. FOItMATION 

Historical accozmt.-Discovery of rocks 
of Lowcr Mis'3issippian age in Texas was 
made by C. L. Baker3 in 1917. Baker 
found a ledge of fossiliferous limestollf: 
and conglomerate below the Bend f,roup 
in the bed of Espey Creek ahoul ,) miles 
southwest of Lampasas. The fossils were 
sent to Dr. Stewart Weller, who confirmed 
the Lower Mississippiim al~e, and their 
discovery was noted vaguely by Matteson 
(19l9, p. L 71,) in his account of the oil 
geology of north central Texa~l. The _im­
portance of this find, howevcr, apparcntly 
was not realized by either Baker or Weller, 
since no adequate account of the discovery 
or description of thc fossils was published 
by them, and credit for announcin~ the 
presence of Lower Mississippian strata 
goe"; to latcr workers. 

The first record in the filcs of the Bure'1lL 
of Economic Geology of the occurrence 
of strata in Texas bf'tween the Barnett 
{ormation and Ellenburger i~ in an un· 
puhlished report by Llddle (1920), writ· 
ten umJer the direction of Dr. Vdden, on 
the geology of a dam sitc on San Saha 
River west of San Saba, submitted to the 
St~ltc Board 01 Watcr Enginecrs in 1920. 
Liddle clescribes limestone and "brercia" 
between the Ellenburger and Marble Fall~ 
strata on San Saba River, which he refers 
to as "Silurian· Devonian hiatus." His 
horizontal and vertical sections show 
clcarly that his "hiatus rock" is the Chap­
pel formation of later maps, and its posi· 
tion is shown in figurc 6. Credit for the 
first published description of the Lower 
Mississippian strata in Texas belongs to 

3Letter from Baker~ 1942. 
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P. V. Roundy, G. H. Girty, and M. I. 
Goldman (1926). Roundy in 1919, work­
ll1g 111 Tcxas with K. C. Heald,4 collected 
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Fig. 6. Graphic columna] "e( tion bhowin?, 
stratigraphic relationships and average thick­
rle'iSCS of the Ellenburger (Ordovician) limestone, 
Mis,issippian formations, and LoweJ Pennsyl­
vanian formations in the Llano legion. 

samples of a crinoidal limestone at the 
base of the Carbonifcrous section on the 
Chappel road 3 miles southeast of San 
Saba, discovered Mississippian Jossils, and 
later with Girty described the fauna. Dr. 
Coldman madc a petrographic study of 
the rocks. The formation was referred to 
as "limestone of Boone age," and it was 
determined by Roundy and Girty to be 
Lower Mississippian. Sellards (1933, p. 
91) redescribed the slrata and named the 
formation Chappel for Chappel road, since 
the locality of the discovery, now desig­
nated the type locality, was on this road 
and situated 6 miles northwest of the 
fown of that name. Dake and Bridge 
(1932, p. 731) discovered the Lower 
Mississippian strata on the west side of 
the region at a locality on the northwest 
side of the While ranch road crossing' on 
Llano River 7 mile~ sonthwest of Mason 
and regarded the fauna as Osage in age. 
Cheney (1940, p. 67) studied Lhese beds 
in well sections north of this region and 

.Ipmsonal r:ommllnic.ltlfYn t K. C Heald, Decf'mbcr, 1910. 

concluded that the formation thickens to 
the; north to about 300 feet in Thro{"k­
morton County. 

Extent and lhickness.-The Chappel for­
mation lies unconformably upon thc Ellen· 
burger limestone and dolomite and is 
overlain unconformably by t.he Barnett 
{ormation. It is known to encircle the 
t'nlire Ellenburger outcrop and iL has now 
been mapped on all sides of the region 
from Espey Creek west of Lampasas, west­
ward to Llano River sonthwest of Mason, 
and southward to Pedcrnales River north­
east of Johnson City (PI. It). AlLhough 
in most places it is rarely over 1 foot 
thick, i1 can be traced continuously for 
many miles (PI. ]). It is covered by 
slop~ wash from the soft BarnctL shale in 
many places and in other places app~ars 
10 have bcen removed hy t'rog-ion before 
the BDrnett was deposited. Yet in almost 
any district, except in certain areas around 
Brady in McCulloch County and in the 
Cypress Creek valley near CyprC:'ss Mills, 
northeaslern Blanco County, and those 
areas where it has been displacC:'d hy 
faults, it can be easily recognized. Its 
thickness ranges from about 6 inches to 
more than 50 feet. Its average thickness 
through a long extent of outcrop is about 
1 foot. In a few places, especially in old 
sink holes and synclines which were ap­
parently formed during or before ils depo­
sition, the Chappel is much thicker and 
comprises several layers of granular lime­
stone which may reach a total thickncss of 
morc than 20 feet. In the outcrop on 
Honey Creek, Mason County, it is more 
than 50 feet thiclc and occurs as filling in 
an ancient sink hole (fig. 9). The lime· 
stone is essentially a layer of erinoidal 
detritus consisting of broken and water­
worn fragments of crinoid stems firmly 
cemented to form a persistent ledge (PI. 
3, A and B). In many places, up io 95 
percent of the rock is made up of crinoid 
fragments; the rest il; cemenlmg material 
and small calcareous particles of sand 
grade. The color is .1ight yellowish gray, 
weathering almosL while. In a few places 
the ledge is a white, hard, granular, 
crystalline limestone containing a few 
scattered pieces of crinoid stems and, 
rarely, other fossils. In a few areas, par­
ticularly on the north side of the region, 
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the formation consists of two, and in rare 
places several, layers. Typically, the 
upper half is hard, compact, crinoidal 
limestone 8 to 10 inches thick. The lower 
half is very hard, firmly cemented chert 
conglomerate made up of rounded cobbles 
and nodules of chert, a fraction of an 
inch to 8 inches in diameter derived from 
the Ellenburgcr formalion and set in a 
matrix of chert, which serves also as a 
cementing agent. The conglomerate in 
most places has a thickness of 6 to 8 
inches. The cobbles are white or grayish 
white, and the matrix is tan colored and 
light yellowish brown. The Chappel for­
mation is well exposed at the following 
localities: 

Noteworthy Chappel localities in central Texas 

LOCALITY 

Burnet County-
500' southwest of Espeyville 

COORD!-
NATES THICKNESS 
(PI. 1) Feet Inches 

church ________________________________ HH-20 1 6 

2,100' south of crossing, 
west of cemetery, 5 miles 
southeast of Marble Falls 
(Loc. 27-T-15) ___ II-39 3 0 

On Marble Falls-] ohnson 
City road, 1 mile south of 
bridge at Marble Falls, 
top of hill, few feet east 
of gate on east side of 
road (Lac. 27-T-4) ____ HH-3S 1 0 

McCulloch County-
West side of small branch, 

l,~ mile north of gate on 
Voea-Brady road, 4 miles 
sO\lthea~t of Brady (Lac. 
153-T-79) _____ J-18 14 0 

Mason County-
On Honey Creek, 7 miles 

southwest of Mason, 3,100' 
northwest of road crossing 
on creek (Lac. 159-T-4) 1-33 51 6 

On Llano River, north side 
of roarl, at \fTl,itp'. Cross-
ing (Lac. 159-T-2) _ 1-34 28 11 

Leon Creek, 3 miles south 
and 1.5 miles east of 
Erna, 1.5 miles east of 
west county line (Loc. 
159-T-45) _____________ E-32 52 0 

San Saba County-
On San Saba-Chappel road, 

3 miles southeast of San 
Saha (Loc. 205-T-21) ____ X-16 3 0 

On Jack Sloan ranch, 1.4 
miles southwest of Hark­
herry windmill (Loc. 205-
T-77) _______________ R-16 2 2 

COORD!-
LOCALITY NArES THICKNESS 

1'1. 1 Feet Inches 
On Pool Branch, about 14 

mile west of junction 
with Rough Creek (Loc. 
205-T -123) ------------- Z-17 3 2 

On King Branch, 1,300' 
north of King Spring, 
north side of crcck, 0.6 
of a mile south of Max-
well Crossing (Loc_ 205-
T-124,) ---- R-17 0 10 

Gibbons ranch, south of 
San Saba-BIady high-
way, 1 mile cast of Mc-
Culloch County line 
(Loc. 205-T-125) --------- 0-12 1 ° 

Lithology.--In a few places, as at the 
outcrop on King Branch in San Saba 
County, a thin, rather soft fossiliferous, 
grayish shale occurs between the chert 
conglomerate and the Ellenburger ledges. 
This shale is very smooth in texture and 
is about 4 to 8 inches thick. It contains 
early Mississippian fossils, perhaps Kin­
derhook in age. At an outcrop southwest 
of the old Alexander dam site on Colorado 
River, the Chappel crinoidal limestone 
overlies a gray, gritty shale or marl about 
20 inches in lhickness, containing a very 
few early Mississippian fossils but also 
some interesting minute crinoids discov­
ered by Moore and Ewers (1942, p. 93). 
No conglomerate has been observed at 
the dam site. The following descrihed 
sections of the Chappel will furnish other 
details of its stratigraphy and indicate 
its variations in different parts of the 
region. They are shown graphically in 
Plate 4. 

Seaion of Chappel formation on Espey Creek 
300 fect cast of load crossing on Hollenbeck 
ranch 5 miles southwest of Lampasas, Lampasas 
County (Lac. 141-T-6; Coord. TTTI-20, PI. 1). 

4. Limestone, light gray, thin hed­
ded, hard, crinoidal; in layers 
3 to 4 inrhes thick separated by 

THICKNESS 

Feet Inches 

gray shale partings _____________________ 3 
3. Shale, greenish grav, platy, inter­

bcddcrl with thin limestone lay-
ers each 1 inch thick 1 

2. Chert, greenish gray, hard, breaks 
with conchoidal fracture ______ __ 3 

1. Conglomerate, made up of black, 
rounded, phosphate pebbles % 
to 1 % inches in size set in a 
matrix of coarsc, well-rounded 
sand grains also containing 
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elongate nodules of banded 
chert; one nodule is B inches 
long and 2 inches in diameter. 
Few fossils inclnding gastro-
pods and Bryozoa and water-
worn fragments of bones, prob-
ahly shark. The fauna is very 
different from a typical Chap-

THICKNESS 

Feel fnches 

pe! fauna ______________________________________ 1% 

Total thickness 4 

Section of Chappel formation near head of 
Battle Blanch, near the east line of the Fritz 
Fuchs ranch, * of a mile up the branch from 
Pedemales River, Blanco County (Coord. HH-45, 
PI. 1). 

2. Limestone, dark gray, crinoidal, 
made np largely of crinoid de­
tritns; coarsely crystalline, fos­
siliferous. The fossils are al­
most altogether crinoid stems, 
many having pentilobate cross 
sections. The pure crinoid de­
tritus in most places occurs in 
layers and lentils in the crystal­
line rock. It is hest exposed on 
south side of the creek west 

THICKNESS 
Feet Inches 

of the wi re fence ____________________ ___ 1 8 
1. Conglomerate, light gray, made 

np of lOnnded and suhangnlar 
chert pebbles and cobbles set 
in a matrix of chert __________________ 5 

Total thickness measured _ 2 

Section of Chappel formation measured along 
small branch of Pool Creek of Milliken ranch 
about ],4 of a mile southwest of junction of Pool 
Creek and Rough Creek, San Saba County (Co­
ord. Z-17, PI. 1). 

THICKNESS 

Feet Inches 

10. Limestone, light gray, porons, cri-
noidal, fossiliferous _ 5 

9. Limestone, dark gray and brown-
ish gray, crinoidal ____ ___ ____________ B 

8. Limestone, dark gray, soft, some-
what disintegrated, crinoidal___ 3 

7. Sbale, yellow, crinoidal _____ __________ 10 
6. Limestone, light gray, hard, cri-

noidal _ _______ ________ 3 
5. Limestone, light gray, hard _________ 3 
4. Limestone, light gray, hard_____ ___ 1 
3. Limestone, light gray, hard, made 

up of 3 bcds, 4" thick ______________ 1 
2. Limestone, gray, crinoidal 1 2 
1. Conglomerate, yellow pebbles and 

cobbles of chert _ _______________________ 2 4 

Total tbickness measured _ 8 2 

The crinoidal limestone of the above­
section is overlain by dense, black, thinly 
laminated beds of Barnett shale. 

Section of Chappel formation mea:,ured on east 
side of San Saba-Chappel road at sharp curve in 
road halfway up steep hill 3 miles southeast of 
San Saba, San Saba County (Loc. 205-1'-21; Co­
ord. X-16, PI. 1). 

3. Limestone, greenish gray and 
brownish gray, 50ft, crinoidal, 
consisting of great quantities 
of small crinoid stem frag-

THICKNESS 

Feet Inches 

ments 1 3 
2. Limestone, light gray, weathering 

white, siliceous, soft ____ _____ __ 1 11 
1. Conglomerate, white, made up of 

pehbles and cobbles, mostly 
consisting of white chert ___ 10 

Total thickness measured 4 

Section of Chappel formation measured on 
north side of King Creek 300 feet east of road 
crossing on ]ym Sloan ranch, San Saba County 
(Loc. 205-1'-69; Coord. R-17, PI. 1). 

Barnett-
6. Shale, black, thinly laminated, 

soft, weathering brown, con­
taining limestone concretions 
and thin layers of limestone, 

'fHICKNESS 

Feet Inches 

partly covered by talus _________ 30 
Chappel (total thickness, 2' 11")-
5. Limestone, gray, hard, crinoidal, 

in two layers each 7 inches 
thick 1 2 

4. Clay or shale, yellow, soft, con­
taining a soft layer; represents 
a soft, somewhat weathered 
limestone ________ ______________________ _ 3 

3. Conglomerate, dark gray, hard, 
siliceous, made up of cheri 
cob hIes and boulders appar­
ently derived from the Ellen­
burger dolomite firmly ce" 
men ted by silica ___________________ _ __ 1 2 

2. Marl or shale, gray and green­
ish gray, calcareous, impure, 
earthy, may represent a layer 
of partly disintegrated lime­
stone, fossiliferous; the fossils 
are poorly preserved and diffi-
cult to identify ________ 4 

--- unconformity --­

Ellenburger-

1. Limestone, white, dense, hard, 
containing algal colonies ______ 50 

Total thickness ____________ __ 82 11 
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Section of Chappel 10llnation measU1eJ along 
no/th-flowing branch of B,ady Cleelc on Session 
wneh abont 3% miles snuthealt of Bwdy, Mc­
Culloch COlll'ty (Lac. 153-1'-79; Coord. J-lS, 
PI. 1). 

20. Limestonp" yellowish gray, soft, 
partly cli'lintegniled and eurthy, 
composed of ,small crinoid frag-
nwnts nnrl rnicrofosbils indud­
ing oslracodes 

]9. Limestone, gl ay, lIard, crystalline, 
erilloidal 

IS. Limestone, gl ay, h:ll-d, crystalline 
17. Limestone, 1\' ay, hard, crystalline 
16. Limestone, r:tay, somewhat soft, 

pmtially disintegrated ___ _ 
IS. Lirne,;;tonc, gl ay. ~"oft. 
14. Limestone, g! ay, (;;uft 
13. T ,imeslolle, gl ay, hell d 
12. LilllE";tonf', g,ay, hard 
11. Limestone, gmy, Ital d 
] O. Lim(",tOllP, Pol ay, soft 

9. Limcstone, gray, mcrlillln hard __ 
8. Limcqtone, gl dy, medinm hctrd_ 
7. T ,inlE'otol1e, [\1 ay, 111cdilllll het] d 
6. Lillle'tone, r:ray, mediulll haul 
5. LilTIf''1tonc, gl ay, medium hm cl 
4. Lllllf'StOll(" gray, rnedilll11 hcucl 
3. Lilllc'otone, gray, medium hm d __ _ 
2. Limestone, gray, hard, chel t bear-

ing ______________________________________ _ 

1. Limestone, gray, hard, chert bear­
ing 

Total thickness measured_ 

THICKNESS 

Feet Illches 

2 

,1 
5 
9 
.) 

2 
~. 

31j~ 
i[ 

,~ 

3 
10 

1. 
3 
3 
3 
<) 

" 3 
21/2 

6 

13 

8 9 

Betwpen the base of the exposed Chap­
pe I I imestonc mp,asured and the top of thc 
E Ilenbnrger, an intcrval of 11;S feel is 
covered by' talus, slope wash, and grass. 
This obscured section may be shale, marl, 
or conglomerate or both conglomerate and 
shale. The Ellenburger is well exposed 
in the bottom of the crcek below the de­
tritus. Here it consists of large cohbles 
and boulde'rs cemented into a hard mass 
which dips al a rathcr stecp angle and 
apparently has been brokcn up, water 
worn, and recemcnted before the deposi­
tion 0 [ the Chappel strata above. 

Section of the Chappel jo! mation II1caSIlI cd 
alol1{? a bluff un the cast side of Halley C,cek, 
3,]00 feet nrJ/thwcst of neek Clossing on Mason­
White's C/Ossing road and 7 IIllles wwhwest of 
Ma)on, Mason Coullty (Lac. IS9-T-4,; Coord. 
1-33, PI. ]), 

3. Limestone, light gray, crinoidal; 
weathers to ] Ollllderi blocks 
and is composed largely of 
ma,gses of minute ninoid btcms 

TlIICK"IESS 

Feet 

25 

TIIJ,cKNE55 
Fcet Inches 

2. Limestone, light gray, massive, 
siliccous, chett beuring, upper 
pOl tion is composed of gray 
IHecciated chel t 25 

1. Limestone, light gray, clinoidal, 
fl ilgmental, anrl quite fossilif­
erous, conlaining Zaplll entis~ 
hutton-like sections of crinoid 
stem'"?, haglnenls of spiriIer'S, a 
11 i]olJite, and a few other fossils l % 

Total thickness measured 51 % 

This is one of the thickest sections of 
Chappel in the area. The beds in this 
bluff <lip northward and overlie ,he Ellen­
burger limestone in the creek holtom. The 
two upper layers arc separaled by a dis­
tinct plane of separation. In 1110St places 
the crinoidal layers protrude beyond the 
fossiliferous siliceous layer. The thin cri­
noidal layer occurs at the north end of 
the bluff beneath the siliceous layer. The 
locality is situated in a small structural 
syncline which may possibly represent an 
old regional low on the old Ellenburger 
surface, a ho Ilow or sink into which largc 
quantities of detritu~ accumulated. Be­
cause of its structurally low position, it 
was not removed or reduced hy pre-Barnelt 
erosion. The strata form a lenlil (fig, 9), 
which is about 700 feet in length north 
and sOHlh and of unknown width cast and 
west. The massive layers show some cross­
bedding, as if the detrital material were 
washed inlo the sink or depression and 
deposited along its sloping edges. 

Section of Chappel for mation e:xposed 011 east 
bailie of Llano Ril'el nO/ th of White's Crossing, 
9 mile, sOllilllonl of Mason, Mason County (Co­
ord. T-;)4, PI. 1; fig. 8). 

8. Limcst01w, lir,ht gray, almo[it 
white, finply crY'3talline, much 
jointed; breaks into hlocks and 

THICKNESS 

Feet Inches 

round-cornered chunks iJ. 
7. Limest.one, light gray, fineJy rrys-

talli ne, much cracked and 
joinled _____ 10 

6. Lime"lOne, fineJy crystalline, thin 
hedded; the beds 1 inch or 
even less in thie ktte'i~ _ _ _ _ _ 3 3 

5. Limestone, subcrystalline, rough 
surfaced, covered wit.h many 
fine cracks, mostly nonfossili f-
erolts ________________________________ _ 8 
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N 

1 

A 
B . 

Csm=Smithwick 
emf =Marble Falls 
Cbo =Barnett 
Ccp =Chappe l 
EI =E llenburger 

O~. __________ 2~~. _o ________ ~~ .. orEtT 

Fig. 7. Map and cross section of Post Oak sink east of ChelOkee, San Saha County. 

4. Limestone, pinldsh gray and 
greenish gray where freshly 
broken, soft, composed of a 
coquin a of small CI inoid stems, 
In oken into small pieces, and 
containing a few spirifers and 

THICKNESS 
Fcct Inches 

other large fossils ___ ___ ___ ______ ____ 7 
3. Limestone, pinkish gray ancl 

greenish glay wh~re Ire'ihly 
broken, soft, composed of a 
coqnina of small crinoid stems; 
many fos:;ils, most of them 
poorly preserved _____ 3 

2. Limestone, pink, or recldish pink, 
nodular, hard, crYbtalline, con­
taining cohhles, fineJy crystal-
line __ _____ ______ __ __ _ ___________________ 1 

1. Shale (?) covered by river silt __ 

Total thickness measured__ 28 11 

The strata described in this section lie 
in an ancient limestone sink formed by 
solution of the Ellenburger limestone 
sometime after the Ellenburger was e le­
vated above the surface of the sea and 
hefore the Chappel epoch. The crinoidal 
detritus has been washed into the sink, 
buried the talus in its bottom, and filled 
the sink with limy strata (fig. 8). This 
sink is about 500 feet long, 300 feet wide, 
and 30 to 40 feet deep. It contains in the 
bollom a mass of limestone blocks that 
fell at the time the sink was formed, 
probahly by collapse of the 100f of a cave 
in the dolomite layers just below. The 
Chappel sea later covered the sink, and 
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the remainder of the depression not oc­
cupied by Ellenburger blocks was com­
pletely filled by crinoidal detritus, shells, 
and shell fragments, which slowly accu­
mulated in the early Mississippian sea. 

At least 9 sink holes containing Chappel 
deposils have been found in this region. 
Al! have abnormally thick deposits of 
coarsely granular Chappel limestone and 
all are excellent fossil localities. Their 

o~. ________ ~~o _________ IOO~._'_, ______ ,~~_o ______ ~~~r£ET 

Fig. 8. Cross section through White's Crossing sink, Mason County. 

Subdivisions of the Chappel.-A review 
of the sections described above from dif­
ferent places in the region indicates that 
the Chappel can be diITerentiated into 
two facies and subdivided into four mem­
bers. The two facies, determined in part 
at least by the topography of the Ellen· 
burger surface on which the Chappel was 
deposited, are: 

1. Normal facies. A thin layer of crinoidal 
detritus derived from bottom· living crinoids and 
deposited by ocean currents and waves as a 
fragmental crinoid detritus or coquina and spread 
rather evenly over the ocean floor to a depth of 
10 to 15 inches. 

2. Sink-hole facies. This facies is exemplified 
by the section at White's Crossing on Llano River 
in which large quantities of Ellenburger talus, 
cobbles, crinoid detritus, calcium carbonate, and 
shells have accumulated to fill a deep depression 
in the ancient ocean floor, forming a thick lentil 
of coarsely granular, cross-hedded, fossiliferous 
material. 

Coc 

localities are listed in the accompanying 
table (p. 27). 

Stratigraphically the Chappel may be 
divided into 4, members as follows: 

4. White's Crossing coquina 
3. Espey Creek limestone 
2. rves conglomerate 
1. King Creek marl 

The King Creek marl occurs typically 
on King Branch on the Sloan ranch, one­
fourth mile northwest of King Spring and 
300 feet east of the road crossing (Loc. 
205-T-124, Coord. R-17, PI. I). It is a 
dark-gray, colloidal, non-laminated, fos­
siliferous, lumpy, partially cemented hard 
marl, which fills depressions, cavities, and 
holes in the Ellenburger surface on which 
the Chappel formation is deposited. In 
most places it is Jess than 1 foot thick. 
It is quite erratic in distribution and ap­
pears to occur only in places where the 

Fig. 9. Cross section through Honey Creek sink, Mason County. 
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Location of sink holes containing Chappel formation in the Llano region 

COORDINATES 
LOCALITY (PI. 1) 

SIZE 
Feet 

THICKNESS 
Feet 

1. Honey Creek, three-qual ters of a mile northwest 1-33 700 N.·S. 511f2 
of the Mason-White ranch load, 7 miles south-
west of Mason, Mason Co. (fig. 9; Lac. 159-T -1) . 

2. East hank of Llano River at White's Crossing, 81f2 1-34 500 x 300 29 
miles southwest of Mason, Mason Co. (Lac. 159-
T-2J. 

3. Gray's ranch near Calf Creek, 15 miles southwest G-22 BOO x IBOO 5 
of Brady, McCulloch Co. (Loe.153-T-63). 

4. Arthur Neal ranch,S miles east-southeast of Rochelle N·14 100 N.·S. 
252E.·W. 

6 
on the north side of the Rochelle·Cavern road, 
McCulloch Co. 

5. U. S. highway No. 87, 7 miles southeast of Brady, 1·20 300 x 300 21 
McCulloch Co. (fig. 10; Lac. J53-T-llO). 

6. Session ranch, 3% miles southeast of Brady, Me· J·I8 200 N.·S. ? 
CuUoch Co. (Loc.153-T-79). 

7. East side of Onion Creek, 21f2 miles east of Nelin, K-15 
30E.·W. 

250 N.·S. 
125 E.·W. 
300 x 500 

1 to 3 
MrCulloch Co. (so11th of Lac. 153-T -50; fig. ll). 

B. Jack Sloan ranch east of windmill, % mile so 11th· Q·I6 20 
west of ranch h011se, San Saba Co. (Lac. 205-
T-77). 

9. Post Oak sink, 5 miles east of Cherokee, San Saba Y, Z·22 
Co. (Lac. 205-T-64; fig. 7). 

1 milcW.·S. 
1.1 miles E.·W. 

? 

Fig. 10. Cross section through Brady·Mason highway sink, McCulloch County. 

Ellenburger had a rough surface so that 
the silt and clay were protected from ero· 
sion before the stronger currents deposited 
the overlying conglomerate. 

The Ives conglomerate is best exposed 
along Ives Branch on the Gibbons ranch 
2Vz miles southwest of Hall (Loc. 205-
T-125, Coord. 0-12, PI. 1), San Saba 
County. Other typical exposures are on 
King Creek one·fourth of a mile below 
King Spring, Sloan ranch (Loc. 205-T-
124,·Coord. R-17, PI. 1); along the old 
Chappel·Cherokee road one·half mile 
southwest of Harrell cave (Coord. Z-19, 
PI. 1); 1 mile southwest of Loc. 205-
T-4,9 along the Chappel. Cherokee road 
(Coord. Z-21, PI. 1); and on Doffel· 
meyer ranch 1.6 miles west of Parks B. M. 
(Coord. AA-20, PI. 1). The rock ranges 
in color from dark gray to almost white, 
and in many places is slightly huff or 

even tan. It is made up almost altogether 
of silica and consists of large pebbles and 
cobbles of gray and white chert derived 
from the Ellenburger, set in a matrix of 
silica sand and firmly cemented by silica. 
The rock is so firmly cemented that it 
breaks with conchoidal fracture into 
chunks and blocks without regard to the 
surfaces of the cobbles. Therefore, it is 
quite difficult or even impossible in many 
places to free a pebble from the matrix; 
any measurements of pebbles must he 
made in cross sections. In most places 
the pebbles are well rounded and have 
the appearance of having originated from 
rounded chert nodules. Rarely one or two 
pebbles of dolomite can be observed but 
nowhere are Ellenburger limestone pebbles 
found. The thickness of the conglomerate 
in most places ranges from 6 to 14, inches. 
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The Espey Creek limestonE' is by far 
the most JJersislcnt member 01 the Chappel 
and can be found almo'3t anywhere along 
thc Barnett-Ellenburger contact where 
good exposures of the two formations oc­
cur together. The name is derived trom 
the exce 11 ent exposu rcs along Espey Creek 
southeast of Halien]Jeek ranch house. l,a111-
pasas County (Loe. 111-T--6, Coord. HH-
20, Pl. 1). Other good E'xposures are 
along the south side of BaLlle Branch on 
the west line of Fuchs ranch 6 miles 
south'vest of Cypn~ss Mills, Blanco County 
(Loc. 16T-S;·Coord. HH-45, PI. 1)'; 
along a small branch on the Session ranch 
3l/, miles southcast of Brady, McCulloch 
C;)~WlY (Loc. 153-T-79, Coord. J-18, 
Pl. 1). At these localities this mcmber 
is made up of several layers of crinoirlal 
limestone, each layer having a lhickness 
of from 3 to 8 or even 10 inches, having 
somewhat wavy bedding planes, and COll­
sistiJlg of hard, crystillline limestone COIl­

taining a profusion of small crinoid stem 
fragmenls. In many other pla~es where 
the member is not more than 1 foot thick, 
it consists of a single layer containing 
ninoidal debris or coquina somewhat 
loosely CE'mCllled and sparsely fossilifer­
ous. The fossils are generally small and 
poorly preserved_ The lhickness of the 
member in its normal facie,s rangcs from 
6 inches to 4, feet; its common average 
thickness is only [3 to ] 2 inches. 

White's Crossing coquina, a crinoidal 
detritus, occurs in limestone sinks and 
depressions in the Ellenburger where it 
has escaped post-Chappel erosion. The 
best known locality is on the east side of 
Llano River and ~n the north side of the 
road at White's Crossing (Loe. 1 59-T-2, 
Coord. 1-33, Pl. 1); and along Honey 
Creek 7 miles southwest of Mason, MaOion 
County (Loc. 159-T -1, Coord. 1-33, 
PI. ]). The member consists of several 
lenticular layers of massive limestone 
made up of coquinf! of crinoid fragments 
and ~ontall1mg numerous poorly pre­
scrved fossils. Large '3pirifers are pre­
dominant, and such forms as Spirifer 
glimesi Hall, Spirifcr carinatus Rowley, 
and Brachythyris lmrli:n2,tonensis Weller 
suggest strongly that these massive layers 
are Burlington in age. The coquina ac­
posits arc very local in extent being con-

11 neel to sinks and depressions but have a 
thickness ranging up to 60 feel or more 
depending upon the (Ierth of the sink hole. 

Microscopic c!lrrractcl istics.--The most 
conspicuous fealure of the Chappel when 
vieweel under a microscope: is its cOdl"scly 
crystalline texture. The rock appcars to 
be an agglomerate of coarse calcite Cl-yS­

taIs and crinoid cylinders set in it )llatrix 
of watcr-depo<iited calcite 'calJd containing 
a small sprinkling of fine black sill par­
ticles. The large calcite cry;,lals are inter­
mingled with sections of crinoid btCE1S also 
made of crystalline calcite_ The typical 
rhombohcdral cleavage o( the c:dcitc is 
quite conspicuous on the faces of the 
crystals and crinoid ~ecjions. Some fras­
ments have the appearance of a milSS of 
imbricated calcite plates. Tlw larbe cal­
cite cryslals range up to 2 111m. i:l size 
and the small inter-crystal granules I/L10 
to ] /20 mm. in diameter. The small 
crystals which disintegrale from the loose 
chunks average half a millimeter in size. 
Small crystals of pyrite of this same size 
occur rarely in the material. It is notc­
worthy that many thin sections show 
growth of secondary calcile around origi­
nal calcite grains and calcite fragments 
derivcd from crinoid stems. 

Distinguishing Jeatnres.--The Chappel 
formation is easily distinguished from 
other formations in the region hy its high 
crinoidal content, its crystalline character­
istics, its siliceous conglomerate made up 
of large chert cobbles, and iLs fossil con­
tent which is unlike any olh('r fauna. 
Everywhere the rock cont:lins small cri­
noid fragments, the vast majority of which 
i!re pieces 0 f crinoid stems; almost no 
calices or plaLes occur. In many places 
the crinoid fragmcnts consist of nhort Gte­

lions of crinoid sLems, shorter than wide, 
which have beveled edges so that they look 
like small buLtons. The canal at the center 
of the stem in most stem plates is small, 
circular in cross section, and rarely, if 
ever, large and pentilobale like many of 
the canal systems of the Pennsy lvallian 
crinoid stems. The Chappel crinoidal bed 
is distinguished f fUm thc crinoidal lentils 
in the Marble Falls by its lighter color, 
generally smaller ~rilloid stcms, more 
beveled and water-worn edges of its stem 
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fragments, hy the characterislically more 
circular cross sections or the' central canal 
openings in these fragmenls. It is easily 
distinguished from the Ellenburger lime­
stolle by jls crinoid content and by it~ 

cOalscly crystalline lexture 

Paleolltology.-The complete faun 1 of 
the Chappel [ormation has not ]wen 
stmlied. ROllndy, Girty, and Goldman 
(102(,) iltudied the type locality. Girly 
deecribecl and illustrated some minute fo~· 
sils an(l Roundy described the ostracodes 
from the limestollf'. Since then rather ex­
tensive collediom; have been made' from 
several localitie~ in San Saba, McCulloch. 
and Mason connties, and an interestin; 
new chaptpr in Mississippian paleontolog; 
will be wrilten when all these forms arc 
sludied and idenlified. The fauna a~ now 
known from preliminary work hy our­
selves and from the pllblishecl w~rk by 
Roundy and Girty con~ists or aholll 60 
genera anel 117 species recorded in the 
following Jist, and of lhese the more chilr­
aeteri'3tie and common species ilre figured 
Il1 Plate 5. 

Fossils from the Chappel formation 

Anthozoa--
Clarlochonm sp. 
Cy"tlwxonia minor \VeIle1' 
Pulueads? Ep. 

Brachiopoda -
Linguh halli White 
Leptaena analoga (Philli[ls) 
Leptaena ronvcxa Weller 
S( hm IIPI tell a morsci Foe1 ste 
Srhellwienella inflata (White anrl Whitfield) 
Schcllwienella Cl enulieostatfl Weller 
Sr hellwi"n"lla planumhona Weller 
S!lcplorhym hili' t('nuicosl,ltulTl \Veller 
(honetes illinoiseusis Worthen 
Chonetes J1liSSOUl iensis \Ve]Jet 
Chonete,s lognni Not wood and Prntlen 
Chonetes hurlingtollcnsis Wellel 
Chonetina sl1lJcalinnta Gi,ly 
Avonia hlairi (Miller) 
Dirtyor.lostns l11eSiro3talis (Weller) 
Dict'!o( lostlts ClclW[Ol dwi llell',i, (\XI ellel) 
Dictyoclostus ealllOcmclbis (Moore) 
Productns mal ginicinrtus PlOut 
Ploductns newtonensib 'Vloule 
Linoplodllrtlls nn tirostris (Winchell) 
Linoprodnctlls ovatus (Hall) 
l'rodu('tclb sllblaevis Weller 
(ancrinella sampsoni (Weller) 
Callclinc]]a 11<11 vulu (Winchell) 
PustLlIa pll'JilIa ~ (Gilly) 
Pustula inc onspiclia Girty 
Echinoconclllui mOl billinnlls (Winchell) 
Rhipidomella Imtlinr,tonensis (Hall) 

RhiridOl11f'lla p(,1Juinllta Cirty 
Rltiporlolllelh mi"somicll,i, (Swallow) 
Rhipidomella ol'fe]]i (I-Tilll and Clarke) 
RhipidolllclIa thi('m('i (White) 
Schiwphoria ,>uLeIliptira (Wilile and Whit-

field) 
SchizophOl ill (houteHlH'll,is Welle I 
(';rhi7.0phOl iii ,('dnlicnsi" WPlkr 
Sl'!lizopllOria POStSt1 iatulil Wellel 
SehizopllOria swano'!i IThll) 
('a1IlCllophol in bi';ill1wta (Rowley) 
Cam[]) otocchia chonteal1enc,is ,Vellel 
C3maTotocchia eleganlllla n owley 
Lei')] hVJl( hus l,reenianum (Cit ieh) 
Pllp-noi(ks boollrmis (Shmuarrl) 
Shllmalfl,,]]a ohsnlen', (Hall) 
Rhyncho[lom hmnlJ1L1p:cnsis (Well<'r) 
nh~nchopora pustlllo',a (White) 
Hh,w hnpora hec-rheli GrE'f!or 
RhynrhoJ1ora pClsinuala (Winchell) 
Hhynclwporo C(lOPel cnsis (Shumm d) 
(Pllt1 onella? el11aciata Rowley 
Selene]]" slllll'in'ul1l1 i'i Ci rty 
(entlOnclloidea rowleyi (W OJ then) 
(ranaena glohosa W('llcr 
Dielasma suhspatnlatum W"Ilf'r 
Dielasma lmrlinr;t onen6e (White) 
Diela~rnella ralhonnensis Wel1cJ 
Cyrtina bmlingtonensis Rowley 
CVllina neogenes Hall and C];"ke 
Delthyris novanlPxirana (Milkr) 
Delthyris simili" Weller 
Spirifer pikf'l1his Rowley 
Spi"ifer Iatior Swallow 
S[lirifrT missonricll',is Swallow 
Spi: ift'l' insclllpi U~ R0'vley 
SpilifP.r carinatns Rowlry 
Spirifer pellaen,is Wellel 
Spirifer keoknk Hall 
Spi1ifcl glimesi Hall 
Spirif e1 mOl tonanl1S Miller 
PllIlClospilifer "uhlexl'ls (While) 
Pnnrtospilifcr solirlirnst1is (White) 
Punrtospirifer sllhellipticlIs (1vTcr.hesnev) 
nra<'hythY1 is Illulinptonens;s Welle1 
BJUrhYlhyris felllglenensis (Wl'ller) 
BladwthYli" ,houtrm1el1si·, (Welle1) 
Rrachythyris sultOt hicularis (TTB 11) 
Bracltytilyris semillli(ata (Hall) 
R1arlwthYlis peculiari' (Sh1Immd) 
BP1<'hythvris'? simnlam Cirly 
Spilifmella plena (Hall) 
SpiriJ'erclla? schnchrlli (Tl nwlev) 
Acanthospim acirllli{t'J'[] (Dowley) 
Martinia sulrrta Wcllrr 
Al11!JorOf'lill nnionf'wi5 W~lIcr 
Ambol'oelia Icvil'ub Rowley 
RetiC11lm ia COOpf'lcl1sis (Swallow) 
Reticnlaria pSPlldolineata (Hall) 
PtvdlOC,piw scxplicClta (While and Whitfield) 
I<:nmet1 ia altil osh is (White) 
Ellmetria o'ia)!f'llsi'; (Swallow) 
Eumetria perstrialis Ilowley 
TTl'stedia U;xana Girtv 
Hmledia patvi(oc;tatd CiLly 
I-Iuotcdia pl0hlernatica Girly 
Hllstedia suhacqllalis Girty 
Athyris lame]]osa (Leveille) 
CleiothYlidina glcn]lmkensis Weller 
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Clciothyridina prouti (Swallow) 
Cleiothyridina ohmaxima (McChesney) 
Cleiothyridina inerassata (Hall) 
Cleiothyridina tenuilineata (Rowley) 
Composita pentagonia Weller 
Composita opposita (White and Whitfield) 
Composita corpulenta (Winchell) 
Composita gloJJOsa Weller 

Gustropoda-
Dembcxia uff. B. lativittata Girty 
0, thonychia ungula Weller 
Pleurotomaria sp.? 
PlutycCl as glenparkense Weller 

Pteropoda-
Hyolithes purvulus Girty 

Cephalopoda-
01 thoceras sp. 

Trilobita-
Proctus roundyi Girty 

Ostracoda-
Aurigcritcs texanus Roundy 
Paraparchites sp. 
Hoaldia ampla Roundy 
Xestolebelis? suhcorbuloides Jones and Kirby 

Correlation.-Inspection of this list in· 
dicates that the Chappel formation is 
Lower Mississippian in age, ranging per­
haps from lower Kinderhook through 
Burlington. It is certain that the Chappel 
strata in the different outcrops, particu­
larly in the different sink holes where 
the formation is the most fossiliferous, are 
not exactly the same age. The faunas in 
some of the sink-hole facies differ mark­
edly from each other and from the some­
what dwarfed, less well-developed fauna 
of the type locality in the central San 
Saba area. For example, the fauna from 
the limestone sink at White's Crossing 
with its rohust forms such as Spirifer 
grimesi Hall, Spirifer carinatus Rowley, 
Brachythyris suborbicnlaris (Hall), Rhi­
pidomella missouriensis (Swallow), Schi­
zophoria poststriatula Weller, Orthonychia 
ungula Weller, and others, indicates strong 
affinities with lower Burlington. The col­
lections from the sink on the Jack Sloan 
ranch in San Saba County and from the 
sink on the Gray ranch in McCulloch 
County appear to be more closely related 
to Kinderhook forms. The fauna from the 
thin section prevalent in most places along 
the top of the Ellenburger outcrop, on the 
other hand, is impoverished and the shells 
are poorly preserved. It is characterized 
by the trilobite Proetus /'oundyi Girty, 
which is one of the commonest fossils at 
many localities. The fauna docs not corre­
late exactly with any of the well-known 

faunal units of the Mississippi Valley but 
appcars to be more a mixture of several 
faunas, as iJ: thc thin layer was accumu­
lating slowly while a much thicker section 
of beds was being laid down in Arkansas 
and Missouri. This relationship, perhaps, 
may have led Girly to rcIer to the Chappel 
as "beds of Boone age," and to regard 
the Boone as an assemblage of several 
paleontological zones, as undouhtedly is 
true. The exact corrcIation of the Chappel 
will, therefore, have to await a more de· 
tailed study of the fauna. A preliminary 
correlation with the standard section of 
Missouri, Illinois, and New Mexico is in­
dicated in the accompanying faunal chart. 

Fossil Localities 

The more important fossil 
from which the Chappel fauna 
collected are listed helow: 

localities 
has been 

16-T-5 (HH-45, PI. D.-Blanco County, 2 
miles sonth and one-half mile west of Cypress 
Mills in tho bed of Dattle Branch. It is reached 
by taking the Cypress Mills-Pedernales Falls 
road south from Cypress Mills, driving a distance 
of 3 miles to the H. D. Fuchs ranch house, then 
driving west along a secondary ranch road a 
distance of 1 mile to a fence line, and then 
walking south 600 feet to Battle Branch. Tht' 
locality is along the creek on the east side of 
the fence. 

27-T-4 (HH-38, PI. D.-Burnet County, 1 
mile due south of Marble Falls on east side 
of Burnet-Johnson City highway. It is reached 
by driving souLh on the Johnson City highway 
a distance of exactly 1 mile from the bridge over 
Colorado River and stopping at a gate on the 
cast side of the road near the top of the hill. 
The locality is in the secondary road bed just 
east of the gate. 

27-T-12 (HH-37, PI. l).-Burnet County, 
on the south hluff of Colorado River, 0.8 of a 
mile east of Colorado River hridge at Marble 
Falls. It is reached by taking the secondary road 
0.1 of a mile south of the south end of the 
Colorado River bridge and driving about 1 mile 
cast to a camp at the Alexander dam site, then 
walking back along the south side of the river 
from the old dam a distance of about 500 feet. 
The locality is near the top of the bluff in shale 
at the top of the Ellenburger escarpment. 

27-T-18 (11-39, PI. l).-Burnet Connty, 4 
miles south and 2.5 miles east of the Marble Falls 
bridge at Marble Falls. It is reached by taking 
the Marble Falls-Johnson City road, traveling 
1.25 miles south to the road fork, taking the 
left-hand road going southeast a distance of 0.8 
of a mile to a road fork, continuing south on the 
right-hand branch a distance of 1 mile to a gate 
and secondary road, turning east through the 
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gate and traveling along a ser-ond-class road a 
distance of 2 miles to Fowler's ranch on main 
fork of Doublehorn Creek, walking south up 
Doublehorn Creek 2,100 feet to outcrop in bot­
tom of the creek. 

27-T-22 (B-2!, PI. ll.-Burnct COllnty, 5 
miles southwest of Lampasas, 0.1 of a mile south 
of Lampasas-Naruna road. It is reached by 
traveling the Lampasas-Naruna road a distanep 
of 5.5 milps to a gate 8nd seconrlary road lead­
ing to Pillar Bluff Creek and along the secondary 
road to the r-reek crossinp;. The locality is along 
the bank and in the bed of Pillar Bluff Creek 
east of the road crossing. 

27-T -24 (11-22, PI. 1) .-Burnet County, 6 
miles west and 2.5 miles south of Lampasas. It 
is reached by taking the San Saba-Nix road, 
traveling 3 miles west to a marl fork, turning 
sharply south, and tl aveling to Espeyville. The 
fossils are in the Chappel limestone in the bot­
tom of a small bl anch 0.1 of a mile dne sOl1th 
of the old Espeyville church west of the road. 

134-T-12 (D-34, PI. l}.-Kimhle County, 
4.75 miles cast and 2 mile'i south of London on 
the bank of Salty Creek about 2 miles upstream 
from Llano River. It is reached hy following the 
road from London to Pl1uger lanch headquarters 
on Saline Cleek, takinp; the ranch road which 
leads up the west side of a dim road which leads 
down to Salty Creek. The fossils occur in a pink­
ish crinnidal limestone on the banks of the creek 
south of the point where the road ends. Many 
trilobites occur here. 

153-T-39 (M-14, PI. n.-McCulloch 
Count v, 5 miles east and 1.5 miles south of 
Rocheik It is reached by takinp; the Rochelle­
Richland Springs and Cavern road about 6.5 
miles cast. The locality is 1.5 miles ea'it of 
Arthur Neal's house along the east side of a 
small northeast-l1owing branch about 0.1 of a 
mile north of the road. 

153-T-63 (G-22, Pl.l) .-McCulloch County, 
about 10 miles southwest of Brady, 3.75 miles 
south and 1 mile west of Davis S"hooL It is 
reached by taking the road from Davis School 
to Gray ranch and drivinp; southwest from the 
ranch house along the ranch road leading to 
Camp Cleek, a distance of 2.25 miles. The lo­
cality is on the hillside on the west side of the 
sink near a sharp curve in Camp Creek. 

153-T-79 (J-1S, PI.1).-McCulloch County, 
4.5 miles southwest of Brady, 0.5 of a mile south 
of Brady Creek on Session ranch. It is reached 
by taking the Brady-Vocoa road to a pasture /!:ate 
on the north side of the road 4.5 miles south. 
west of Brady at a point where the road turns 
sharply due south, then walking northeast 0.25 
of a mile to a branch of Brady Creek and down 
the branch about 0.25 of a mile to the ontcrop 
of Chappel rocks. The locality is on the west 
bank of the branch. 

153-T -110 (1-20, PI. 1) .-M c Cull a c h 
County, 6 miles south and 2 miles east of Brady 
on Brady-Mason road. It is reached by driving 

on Brady-Mason road 6 miles southeast of the 
courthouse to a gate and windmill on th8 west 
"ide of the J oad. The locality is at a small clay 
pit. at the Ride of the load, O.S of a mile sOllth­
east of the windmill. The best fossils have been 
collected on the west side of the highway. 

159-T-2 (1-34, PI. l}.-Mawn County, 10 
miles southwest of Mason on the east bank of 
Llano River at White's ClOssing. It is reached 
by taking the Mason-White's Crossing road to 
Llano River. The locality is on the north side 
of the highway about 4,00 feet north of the con­
crete slab crossing Llano River. 

159-T -4 (1-33, PI. 1) .--Mason County, 7.5 
miles souLhwest of Mason coourthouse on the east 
bank of Honey Creek. It is reached hy taking 
the Mason-Whitp,'s Crossing road to I-laney Creek 
and walking up Honey Creek 3,000 feet. The 
locality is on the lower ledge of Chappel lime­
stone near the base of the cliff. 

159-T-13 (G-34, PI. l}.-Mason County, 
on White's ranch 5 miles west of White's Cross­
ing and 0.75 of a mile south of Llano River. It 
is reached by taking the White's Crossing road, 
turning north on a secondary road 4.9 miles west 
of White's Crossing, and driving north to the 
ranch house. The locality is about 1,700 feet 
ltO] th of the ranch on the north bank of Pecan 
Creek at a point where the creek bends sharply 
eastward. 

159-T-19 (G-35, Pl. 1) .-Mason County, 
3.5 miles southwest of White's Crossing and 1 
mile south of windmill. It is reached by taking 
the Mason-White's Crossing road, turning south 
on the road to Mill Creek 3.9 miles west of 
White's Crossing, and driving south 1.25 miles. 
The locality is on the south side of Mill Creek 
road in exposures along the road. 

159-T -45 (E-32, PI. 1) .-Mason County, on 
north line of the L. B. Eckert ranch, 1 mile 
east of Mason-Kimble County line and 3 miles 
south and a little east of Erna. It is reached 
by takin/!: the Mason-London road through 
Streeter, tnrning south at the small village of 
Erna, located ncar the Menard-Mason County 
line, riding south along the secondary road for 
3.75 miles to a windmill and water tank, then 
turning east on the road to 1. B. Eckert ranch, 
a distance of 1 mile, and walking north up a 
small branch leading to Leon Creek. The locality 
is along the north fence line of Eckert ranch, 
900 feet west of the branch of Leon Creek. 

205-T -21 (X-16, PI. 1) .-San Saba County, 
2.75 miles southeast of San Saba on the east 
side of the San Saba-Chappel road. It is reached 
by driving out the San Saba-Chappel road 2.75 
miles to a point where the road makes a sharp 
curve ascending a steep escarpment. The locality 
is on the east side of the road. This is the type 
locality from which Roundy and Girty described 
Chappel fossils for the first time. 

205-T-58 (T-18, PI. l).-San Saba County, 
9 miles southwest of San Saba, 1112 miles west of 
San Saba-Wallace Creek road. It is reached by 
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taking the San Saba·Wallace Creek road to 
PelJhly Point School, p;oillg weot over a secondary 
ranch road, and followinr; this road northwest 
a di stant e oJ 1.5 miles. The locality is on the 
WE'st side of a prominent hill in the base of the 
shale slope rapped by Marble Falls limestone. 

205-T-77 (Q-16, PI. n.-San Saha County, 
7 mile'3 due south, 0.8 of a mile west of Ricblc1l1d 
SpIings, southeast of windmill on Jack Sloan 
ranrh. Tt ie, reached hy tal'ing the Rich lanel 
Springs-Maxwell Crossing toad south from Rich­
land Splinp-s Jar 9.5 miles, then turning off 
abruptly south at a secondary road which is 1.5 
miles east of a road corner where there is a 
prominent windmill known as Hackherry W p n, 
and (hiving 1.4 miles down the road to the 
windmill and pen. The locality is on the east 
side of the pen. 

205-T-123 (2-17, PI. n.-San Saba 
County, '1.5 miles weot, 1.75 miles 1l01th of Bend, 
It is reached by taking the Siln Saba-Bend lond 
to Rough Creek CIOS-,111g, tUl'1l111g south thlouglt 
a gate 0.1 of a mile east of the crossing, and 
dl iving 0.25 of a mile to Pool Branch; then 
walking west up Pool Blanch about 0.2 of [\ 
mile to the first small stream entering Pool 
Branch flOm the southwest and walking up the 
southwe~t branch 1,000 feet to the outcrop. The 
ontclDp is on the bottom of the creek. 

20G-T-124 (R-17, PI. U.-San ~aba 
County, 9.25 miles S01lth, ] mile east of Richland 
SpJin~s, and O.G of a mile ',outh of lVh'(wcl! 
C,oosing on San Saha River at King Branch. 
It is I'cached by taking the San Sab,;-Ri"hland 
Spring3 load to Harkeyville, turning south at 
Harkeyville 8nd going to Sloan Schoo] on the 
south side of San Saba RivPl, continuing?, milf's 
southwef,t f,om S10an School tow'll'd Mu'(well 
Crossiuf!, to a road fork, vnd then ('ontinnina; 
straight. ahead [or 0.75 of a mile on a scrondmy 
road to Killg Dl'llncb ant! walking (lown tIlt' 
hranch a distance of about 300 feet to the out· 
crop. The (lulu op ie, on the norlh side of the 
creek at the "a'30 01 the C1 eek at I he base of a 
Rteep shal~ slope. 

2(1';>-T-12l, (0-12, PI. 1).---~3an S[[ha 
Countv_ 2.4 miles sOllthwE''ot 01 HalJ. It is readied 
by ldking the new San Saba-Brady highway, 
t111'nillf', off 0.1 of a mile IV",t of t.he we" cuunty 
line <tnd tJaveling northea'lt on the old load a 
distrtnce of 1.9 milcs to a ranch hOllSC' on th~ 
sonth side of the road, then going sonth on a 
secondary load leading south from the ranch 
house a diqtan(~e of ahont 0.25 of a mile 10 a 
small Inanch Cl eek valley. Th;~ chert ;;on~!;lum­
erate is exposed along the sides of the creek 
valley on the top of the Ellen bUl gcr doloTnite 
over a dislance of neally a mile. This locality 
is the hest c'(posure of the basal conglornel ate. 

BARNETT FORMATION 

Historical accounl.-The strata now re· 
ferred to the Barnelt formation have been 
known since thc days of the carliesl geo· 
logical work m central Texas. Gabb 

(1862) named a fossil Goniatites enlo­
[!,onnm, which was collected from these 
strata 3 miles southwest of Lampasas. 
B. F. Shumard (1863), Cummins (1890, 
pp. 147-148), Tarr (1890-A, p. 202), 
Hyatt (11393, pp. 467-474), J. P. Smith 
(19m), Udden, Bakcr, and Bose (1916, p. 
42), R. C. Moore (1919, p. 229), Girty 
(1919), Girty and Moore (1919, pp. 
419-420), and Roundy (1920, pp. 5-
23), all contributed to the knowledge 
of these beds. Moore and Girty were 
the fir:,t to differentiate them 'from the 
overlying :Vhrble Falls strata. Girty 
(19]9) ShOWFr! ilwt the'3e lower shales 
were Upper MississippiRn in age and not 
Pennsylvanian and confiTmed the opinion 
that they deserved sepUTalc {orrnalil)J1 
HHlk. The lower black ancl brown shales, 
howevcr, remained without a nAme lmtil 
1921, when Plummer ::I.lld Moole (1922, 
p. 23) designated them BmnNt for thp 
e'{cellc-nt exposures just north of Barnett 
Falls and Barnett Springs in San S::lha 
County. Laler Plummer and Scott (19?7, 
p. 15) showed that a persistent lirne'3lone 
ahout 1 foot thick below the base of the 
Marhle Falls and in the top of the Bar­
netl was also Mississippian in age and, 
therefore, belonged in the BarneLt. Sel· 
lards (193:), pp. 92-94) followed the 
u::;~:ge of Plummer am1 MOOTf~ and cor· 
reclly defined the Barnelt to include all 
Mipsissippian strata between tlJe Chappel 
rormation below and Marble Falls above, 
alld thi,~ definilion is now generally ac· 
cepted by all workcrs in central Texas. 

Exlent and thiclmess.-The Barnett fot- ", 
matioll occurs ::w a narrow band ot out­
crop bel ween the Marble Falls anfl 
Ellenbur~er along almost the c:nlire area 
of thE' E:Jlenbur:',er outcrop aJ shown on 
Pb:e l. JL is quitc lhin and entirely absent 
in plDces around Brady and absenl along 
mosl of 1he Ellenburger horder south of 
Colorado River in the 1V1arh1e Falls, Spice. 
wood, and northeast Kimble County dis· 
tricts. Elsewhere it is recognl£cd in the 
field and Oil aerial ma]Js as a narrow belt 
of mes'lviLe trees an~l white brush he· 
tween an area of post oak and hlack jack 
oaks on one side and live oaks, mesquite, 
and somewhat open grassland on the other. 
In most places the outcrop of Barnett is 
only ] 00 to 150 feel wide, winding, and 
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where not interrupted by faults, very per­
sistent. In many places it is the site of 
country roads, since the soft shale is much 
more favorable for road building than 
the rough, scarp-forming Marble Falls 
limestone on the one side and the boulder· 
strewn Ellenburger dolomite on the other. 
In San Saba County a map of some of 
the pasture road9 is almost a map of the 
outcrop. In other places the Barnett out­
crop is marked by a chain of small culti­
vated fields which are the only tillable 
land in large stretches of rough pasture 
land. These features stand out clearly on 
aerial and geologic maps of McCulloch, 
San Saba, and Lampasas counties. 

PIT N o.!J 

In lithology and thickness the Barnett 
formation is the most uniform of the 
stratigraphic units in the region. Across 
western Lampasas and San Saba counties, 
except where affected by structure, it has 
a uniform thickness of 30 to 40 feet. In 
McCulloch County it is only from 5 to 31 
feet thick and in places is absent or ob­
scured by talus from the overlying Marble 
Falls. In Mason County on Honey Creek 
valley it reaches a maximum thickness of 
90 feet. In subsurface well sections north 
of the ontcrop in Mills and Brown conn­
ties it is thought to have a thickness of 
50 to 100 feet. Typical sections are illus­
trated in figure II and Plate 6. 

I _._ ._ ._ ._._. __ .i._._~ 

e 
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S PI,.. c.o..OI~c" c~p.Chtppc.l tbo . Oomc,lf- CIT)t--M!!I,-bl,rolb 

Fig. 11. Outcrop of Barnett shale and Ellenburger limestone in Onion Creek valley, McCulloch 
County, cross sections showing relationships of the strata, and columnar sections of the Barnett 
shale penetrated in three pits. 
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Lithology.-Throughout the northern 
part of the region from central Lampasas 
County to the eastern border of McCulloch 
County, the Barnett formation consists of 
an upper hard, black, subcrystalline, pet­
roliferous, fossiliferous, goniatite-bearing 
limestone averaging a foot in thickness 
and a lower dense, black, soft, thin-bedded, 
petroliferous, fossiliferous shale, weather­
ing brown and containing in most places 
large, flattenen, ellipsoidal, calcareous con­
cretions 8 to 36 inches in diameter. The 
shale is 30 to 39 feet thick. About 10 to 
15 feet from the bottom, a thin, calca­
reous, highly fossiliferous siltstone occurs. 
Most of the ellipsoidal concrt"lions are 
below the siltstone zone in the lower quar­
ter of the shale section. Throughout the 
western part of the region, in central Mc­
Culloch County around Brady and in Ma­
son County west of Mason, crystalline, 
crinoidal, and in some places oolitic lime­
stone layers camp into the section to re­
place part of the shale, probably the 
upper portion of the formation. The 
lower portion of the shale and the Neo­
glyphioceras limestone is absent in many 
places around Brady, and in other places 
all the Barnett was relllovcd hy erosion 
before the deposition of the upper Marble 
Falls so that the Marble Falls rests di­
rectly on the Ellenburger, as shown on 
the map, Plate], and in figure B. 

The details of the stratigraphy of this 
formation and changes in the lithology 
are best illustrated by the following de­
scribed sections: 

Section on Doublehorn Creek, 4,000 feet north­
west of Donbleholn School, Burnet County (Loc. 
27-T-13; Coord. II-3B, PI. 1). 

3. Marl)le Falls limestone, black, 
thin bedded, fossiliferous, con­
taining productids, trilobites, 
compositas, crinoid stems, and 
other fogsils _________________ _ 

2. Barnett shale, brown, soft, petro­
liferous, containing ellipsoidal 
concretions 

1. Chappel limestone, light gray, Cl'i­
noidal 

THICKNESS 

Feet 

30 

15 

J/2 to 1 

This locality is 250 feet west of the road 
crossing where the creek make~ a sharp 
curve and crosses the roa_d and halfway 
up the east-facing bluff. 

Section 0/ Barnett shule 4.4 miles west of Lam­
pasas and 2Y2 miles east of Espeyville church on 
east edge of IIallenbeck pasture about 0.6 of a 
mile east of ranch hOllse, Lampasas Connty (Loc. 
141-1'-11, Coord. HH-20, PI. 1). 

4. Shale, hinck, hard, somewhat too 
solidified to form shaly lime-

THICKNESS 

Feet 

stone. glauconitic and oolitic __ 2:1,-2 
3. Shale, black, thinly laminated, 

fissile, containing large ellip­
tical, firmly cemented, siltstone 
concretions I to 2 feet long and 
6 inches to 1 foot thick; fos­
biliferous, contains many mi­
TIute pelecypods und goniatites. 
Goniatites occur commonly in 
the concretions __ _ 25 

2. Limestone, black, moderately 
hard, impure, somewhat shaly _ 4 

1. Shale, black, hard, petroliferous; 
contains a few spherical con· 
cretions, smaller than those de­
scribed above, fossiliferous, con-
tains N eogly phioceras 11 

Total thickness __ _ 42:1,-2 

Section of Barnett shale 2% miles due east of 
Bend on Colorado River, San Saba County (Co­
ord. CC-IB, PI. 1). 

2. Limestone, dark bluish gray, fos­
siliferous, containing Goniatites 

THICKNESS 

Feet 

sp. % 
1. Shale, black, fissihle, well lam­

inated, fail1y evenly bedded 
and petrolifero us. Beds range 
from small fractions of an inch 
to 1 inch in thickness and con­
tain a few medium-sized, cal-
careous spheroidal concretions 9:1,-2 

Total thickness of the Bar-
nett exposed ____________________ 10 

Section of Barnett formation along bottom and 
sides of a west-flowing stream valley, nOlth side 
of the San Saba-Bend road about 1 mile south­
east of the junction of the San Saba-Bend road 
and San Saoa-T,ometa road, 100 yards east of 
tank at the type locality of the Barnett formation, 
northeast oj llllll1ett Splin{!,I, San Saba County 
(Lor. 205-1'-70; Coord. Y-lS, PI. 1). 

10. Limestone, bluish gray, fossilif­
erous, contallllllg Goniati tes 
choctawensis Shumard and 

THICKNESS 

Feet Inches 

other Mississippian fossils B 
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9. Shale, black, marly and clayey, 
weathering grayish yellow, 
somewhat ferruginous, evenly 
and thinly laminated, lamina­
tions % to 1 inch apart, lower 
portion weathering to form 

THICKNESS 

Feet Inches 

thin, slate-like plates ____ _______ __ 26 
R. Limestone or siltstone, grayish 

white, fossiliferolls ______ 2 
7. Shale, hlack, weathering hrown, 

petroliferolls 1 10 
6_ Limestone, grayish white, fossilif-

erous 2 
5. Shale, blark and hrown, strongly 

pctrolifcrous, containing some 
brown limonite and some cal-
cite ___ __________________ 2 10 

4. Limestone, gray, hard, fossilifer-
ous ___ ________________________ ___________________ 4 

3. Shale, black, weathering yellow­
ish brown, hard, yielding strong 
odor of oil when freshly broken 
and containing large ellipsoidal 
concretions which range in size 
from 6 incbes in diameter to 
3' x 2' x l' 1 4 

2. Limestone, gray, fossilifcrolls, 
hard __________________ 5 

1. Shale, black, weathering brown, 
hard, fissile, petroliferous, rest­
ing on grayish-white, crinoidal 
limestone of Chappel age _______ 6 7 

Total thickness of the Barnett 40 4. 

The upper 28 feet of the above section 
are exposed in the valley bottom and 
along the valley walls; the lower 10 feet 
were examined by digging a pit 1, feet 
square and 10 feet deep to the top of the 
Chappel limestone. 

Section of Barnett formation along San Saba­
Chappel road at steep escarpment located about 
3 miles southeast of San Saba at old lime kiln, 
San Saba County (Loc. 205--T-10; Coord. X-16, 
PI. 1). 

8. Limestone, dark bluish-gray, al­
most black, fossiliferous, con­
taining many Goniatites, Leio· 
rhynchus, and a few other fos-

THICKNESS 

Feet Inches 

sils, highly petroliferous 10 
7. Shale, brown, weathering yellow-

ish brown, containing consider­
able calcite and ferruginous 
material between shale laminae 8 

6. Siltstone, grayish brown, slightly 
fossiliferous _________________________ ______ 6 

5. Shale, brown, weathering yellow-
ish gray, soft, petroliferous ___ 2 

4. Siltstone, grayish brown, finely 
granular, petrolifero us _____________ 5 

3. Shale, brown, weathering yellow­
ish, somewbat variegated, com­
posed of alternating layers of 
blue, brown, and black shale 
containing some ferruginous 
material and gypsum, thinly 
hedded, fairly evenly lami­
nated, arenaceous, containing 
some gypsum and some calcite 
and large spheroidal concre­
tions, which are quite petrolif­
erous when freoh. Concretions 
occur most commonly in the 

THICKNESS 

Feet Inches 

lower pOl tion of the bed 24 
2. Limestone or siltstone, brownish 

gray, fossiliferous, containing 
Neoglyphioceras in large num­
bers, which are easily recog­
nized by their minute, even 
lirations and compressed, flat-
tened, disc-like sha pcs __ ___ _______ 5 

1. Shale, brown weathering yellow 
brown, petroliferous, glauco­
nitic, containing large numhers 
of conodonts at base _ ____ __________ 2 

Total thickness measured__ 38 2 

Section on Leonard ranch, 100 yards east of 
Baker Spring and abolLt one-fourth mile north of 
Leonard ranch house, San Saba County (Coord. 
5-14, PI. 1). 

Marble Falls formation-
9. Limestone, dark gray, mottled, 

THICKNESS 

Feet Inches 

subcrystalline 2 
Barnett formation-

8. Limestone, bluish black, finely 
crystalline, fossiliferous, con­
taining Goniatites, N ueu­
lo~er.as,. ~nd ot~er Upper 
MISSIssIppIan fossIls ______________ 8 

7. Shale, yellowish gray, weather-
ing yellow, soft ________________ ______ 6 

6. Siltstone, hrownish gray, petro-
liferous _____________________________ 2 

5. Shale, yellowish gray, soft _ 3 
4. Siltstone, yellowish brown 3 
3. Shale, brown, weathering yel-

lowish brown, soft __ _______ 3 
2. Limestone, brownish gray ________ 3 
1. Shale, brown, weathering rusty 

yellowish gray, soft, ferrugi-
nous, containing small sphe-
roidal concretions _ _____ __ _______ 12 

Total thickness measured _ 27 4 

The lower 10 feet were exposed more 
clearly by digging a pit through the talus 
and soil to the top of the Chappel lime­
stone. 
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Section on west side of Turkey Roost Creek on 
Sloan TatlCh about one-half mile suuth of red 
gate on west side 0/ ranch road, San Saba County 
(Loc. 205-T-74; Coord. R-17, PI. 1). 

THICKNESS 

Feet Inches 

Marble Falls formation-
S. Limestone, black, thin bedded, 

hard, subcrystalline, chert 
bearing. The chert consists 
of dense, black, irregularly 
shaped chert nodules. The 
limestone and chert are fos­
siliferous, containing chone· 
tids, productids, etc .. ____________ 2 

Barnett formation (38 feet)-
4. Limestone, black, hard, petro· 

liferous, oolitic, containing 
Goniatites, C aneyella, etc.____ 2 6 

3. Shale, brown, weathering yel­
lowish gray, containing large, 
spheroidal, dense, subcrystal­
line, petroliferous concre­
tions and one or two thin 
layers of siltstone __________________ 24 

2. Siltstone, bluish gray, fossilif· 
erous, containing Neoglyph· 
ioceras _______________ _ 6 

1. Shale(?), covered by silt, 
shale, and water of a small 
stream, containing spheroidal 
concretions _ ___ _ 11 

Total thickness of section 40 

Section on west side of valley, 1,600 feet west 
0/ Honey Creek and 2,200 fcet northwest of 
White's Crossing road, Mason County (Loc. 159-
T-3; Coord. 1-33, Pl. 1). 

Marble Falls formation (30 feet)-
16. Limestone, dark gray, in places 

bluish black, massive, sili­
ceous, containing layers and 
nodules of black chert, many 
of which contain large num­
bers of minute fusulinids 
and small fossils filled with 

THICKNESS 

Feet Inches 

quartz crystals 10 
15. Shale, soft, dark brown, mostly 

covered with talus and chert 
nodules from the overlying 
limestone _ _ ________________ ___ 20 

Barnett formation (67 feet, 
8 inches)--

14. Limestone, dark gray, nearly 
black, fine gl ained, nodular, 
very fossiliferous, containing 
ammonites, of whkh Gonia­
tites choct(lIvcn,i~ Shumard 
if, C01111110nCf,l. and lalge num­
bers of brachiopods, mostly 
spirifers and productids ______ 1 

13. Sbale. dark hrown, poorly ex-
posed 2 

fHICKNESS 

Feet Inches 

12. Limestone, dark /!ray or black, 
hard, dense, finely crystal­
line, containing large num­
bers of goniatites, especially 
Goniatites choctawensis Shu-
mard _. _______________________________ _ 

11. Limestone, dark brownish gray, 
made up of thin beds of 
rough, granular, friable, soft, 
gray, coarsely crystalline, 
crinoidal limestone. The cri­
noid fragments are small and 
consist of stems and small 
plate fragments. The thin 
beds of limestone are inter­
bedded with thin layers of 
shale _____________________________________ _ 

10. Limestone, dark gray, soft, 
granular, friable, coarsely 
crystalline, fossiliferous, con­
taining mostly crinoid frag-
ments __ . _____________________________ _ 

9. Shale, or soft, weathered lime­
stone, containing thin layers 
of weathered limestone 1 to 
4 inches thick made up of 
large quantities of small cri­
noid fragments and contain-
ing many specimens of Leio-
rhynchus ___________________________ _ 

8. Limestone, dark gray, moder· 
ately hard, coarsely crystal· 
line, standing out as a more 
resistant ledge. The rock is 
made up apparently of a 
mass of closely cemented, 
small calcite crystals and 
grains ___________________ _ 

7. Shale, interbedded with thin 
bands of soft, granular lime-

II 

9 

8 

stone 1 to ?, in"hes thick ____ _ 7 6 
6. Limestone, dark hrownish gray, 

oolitic, having a smooth sur­
face and containing in some 
places minute fragments of 
crinoid stems, less than 
2 mm. in diameter. In places 
the rock is almost a coquina 
of small crinoid detritus _ 2 

5. Shale, covered hy detritlls _ 5 
4. Limestone, weathered and al­

tered to a white, calcareolls, 
soft rock. A fresh fragment 
of this layer indicates that 
the rock was originally a 
dense black limestone con­
taining oolites, minute shell 
fragments, and numerous fos­
sils; among these can be 
identified Spirifer, Caneyella, 
and Neoglyphioceras; the 
rock weathers to a chalk-like 
fibrous caliche __________________ _____ 1 

3. Shale, brown, mostly covered__ 6 
2. Limestone, brownish gray, soft, 

thin bedded, fine grained, 



The Carboniferous Rocks oj the Llano Region of Central Texas 37 

I HICKr-.ES~ 1 Hll KNESS 

Feel Inches Feet Inches 

silty, having a dl'cilkd odor 
of oil when tl"l',hly hroken, 
and which weathers into 
small irregulady shapl"d 
chunks and pIal Co a fraction 
of an illch thick; the surface 
of home contain impressions 
of productids, pelecypods, 
I"tc. 

1. Shale, or bleacbed and weatb· 
ered. shaly limestone, white 
or brownish white, soft, 
earthy, resemhling caliche, 
containing bed, of thin. silty 
limestone 1 to 2 inches thick 
which have a di'linct petl'o­
Jif"'0118 odOl'_ The fine eal­
cium cm bonate di'~(llve' rap­
idly in acid and leaves it 

thick network of siliceolls 
veinlcts and insoluhle sandy 

6 

graiu,; 20 

Total thicknp" of ~ection 97 !l 

The ahovf' spction is ]ocatE'd about a 
thousand feel north of a prominent fault. 
The strata dip rather steeply at angles of 
from IS° to :12° toward the south. Some 
of the la) ers have slumped badly. and 
oth~rs arc poorly pxposcd, so that it is 
very difIicult to measure the dip accurately 
and to calculate the exact thickness. The 
Barnett formation here is thicker and ('on­
tains relatively less shale and more lime­
stone than at allY other locality in the 
region. The fossils arc numerous in mam, 
of the limestone layers, especially in the 
npper crinoidal beds. Conialites choc­
fUll'l'llSis Shumard and Leiorhynchus car­
llOnijeTllIll Girt)' arC' the commone!>! 
~peciefl. 

Section of the Barnell fOl71llltion 011 l'Il,11 ,id" 
of lloney {;rcck, 4,500 fl'l't nOllh ()f White'" 
Crmsing road, Mason {;ounty (Loc. 159-T-4; 
Coord. 1-:1,). 1'1. 1)_ 

5. Shale ( ? ), ('0\ ered by detri tu" 
,1. Limestone, dark gray, hard, made 

up of a coquina-like mass of 
small ('rinoid ~tem' 

.'\. Shale, brown, mostly covered hy 
talus. hut ('ontaining at least 
nne layer about 2 indws thick 
of finely granulatell oolitic 
limestone 

2. Lime,tone, dmk gray or brown­
ish gray, crystalline, containing 
many minute crinoidal frag­
ments in the lower part 

THIChNEo.;, 

Feet 
10 

3 

2 

1. Shale, brownish way, silty, con­
taining thin layers of brown, 
soft siltstone which gives off a 
strong odor of petroleum when 
broken. Tbe layers which oc­
cur about 5 feet helow the top 
contain fo"ils, small hrachio­
pods, and small pelecypods, 
among whieh {;aneyella is com­
mon; small cephalopods are 
('onspicuoll' 21 

Total thicklle~, nf "cction 37 

Subdivisions.--These detailed descrip­
tions show that the Barnett formation can 
be separated in some placE'S into two mem­
bers. as follows: 

2. Upper memher, containing the Goniatitcs 
fanna and consisting of :1 black, very fossiliferous, 
fragmental lime~tone allotlt 3 incheb thick at the 
top followed helow by abollt 25 feet of Ilonfossilif­
erOllS_ brown, earbonaceoll'i, plant-bearing shale. 

1. Lower member, containing the Ncoglyphi­
oceras fauna and consisting of a thin siltstone 
band 2 to 4 inches thick at the top. charactf'Tized 
by large numbers of neoglypbioceratids and 
('uncyellas followed downward by about 15 feet 
of black and brown fissile shale containing large 
""heroidal calcareous concretions (PI. 7). The 
black shale and rarely the ('oncretions carry 
minute caneyellas, other small pelecypods, and 
larely large Orthoceras bhells, in some places 6 
inche, OJ' more in diameter. Conodonts occur 
at the lJase, in some pla('('s in large quantities_ 

Two distinct facies of the BarneLL are 
distinguishable, a shale facies and a lime­
stone facies. The shale facies descrihed 
above with its two divisions is remarkably 
persistent and can he identified easily and 
traced with little diHiculty across the 
northern part of the region from the Cre­
taceous outcrop in Lampasas County 
across San Saba County to Onion Cret'k 
in eastern McCulloch County. In McCul­
loch County west of Onion Creek, the 
Barnett formation thins, appearing to be 
absent in most places, or represented by 
only a foot or two of Leiorhynchus­
bearing limestone at a few localities. The 
Neoglyphioceras fauna has not been found 
in McCulloch County or anywhere on the 
west side of the uplift. In Mason County 
on the west side of the region, particularly 
in the Honey Creek valley, the BarneLt is 
rppresented by a section more than 50 
feet thick, made up of alternating layers 
of hlack shale 1 or 2 feet thiek and thin 
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crinoidal and oolitic limestones containing 
Goniatites and Leiorhynchus at several 
different horizons, but no neoglyphiocera­
tids. In most places, however, the lower 
layers of the Barnett are very poorly cx­
posed and commonly are altered by 
weathering agencies, so that it is impos­
sible to determine the fossil content. The 
limestone facies, however, appear to be 
prevalent from Brady southward into Ma­
son County and westward to Kimble 
County, although in many places the strata 
are poorly exposed, thin, or entirely ab­
sent. The overlying basal Marble Falls 
formation in this area, in many places, 
is shale, obscuring the Barnett outcrop 
and complicating mapping procedure. In 
places a thin pebble and nodular con­
glomerate lies between the rcmnants of 
Barnett and Marhle Falls, and it is thought 
that in some places much of the Barnett 
outcrop was removed by erosion before the 
Marble Falls strata were deposited. In 
other places the outcrop of the upper 
Barnett appears to have overlapped the 
basal Barnett beds. The Marble Falls 
strata, too, as will be pointed out later, 
are probably younger in age in the vicin­
ity of Brady than the basal Marble Falls 
beds in the Lampasas and San Saba areas, 
so that longer hiatuses may have occurred 
in the Brady area than farther east and 
north between both the Chappel and Bar­
nett and the Barnett and Marble Falls. 

Microscopic characteristics. - Micro­
scopically the Barnett limestone layers dif­
fer markedly from the Chappel below and 
Marble Falls limestone strata above. The 
Coniatitf's limestone which marks the top 
of the Barnett formation is characterized 
by its texture and fossil content. Under 
the microscope it is seen to be made up 
of fossils and oolite grains set in a matrix 
of grayish and chocolate-colored crystal­
line limestone. The oolite grains are light 
gray, almost white, distinctly lighter col­
ored than the matrix. They are generally 
spherical in shape although many are 
elongate, being twice or even four times 
as long as wide. The spherical oolites 
range from 0.1 to 0.3 mm. in diameter and 
have tiny dark centers about one-fifth the 
diameter of the sphere. The elongate 
oolites range from 0.05 to 0.1 mm. in 
width and from 0.2 to 0.4 mm. in length 

and have a narrow dark rod in their cen­
ter, about the size of a tiny spine or 
spicule, surrounded by several concentric 
layers which in most specimens have 
smooth outer surfaces. One elongate oolite 
appears to have formed around a tiny 
spine. 

Another oolite is curved and appears to 
have formed around a curved or broken 
spine. Most oolites are separated from 
each other by distances greater than their 
diameters, so that an area 1.4 mm. square 
contains not more than 25 oolites. The 
limestone fossils are largely small am­
monoids mixed with a few large ammo­
noids, tiny pelecypods, and brachiopods. 
Samples from widely separated localities 
rcsemble each other so closely, that even 
with extended microscopic examination it 
is difficult or impossible to distinguish one 
sample from another, but easy to distin­
guish any sample from hand specimens 
collected from the oolitic layers in the 
overlying Marble Falls limestone. The 
oolitic layers in the Marble Falls have 
much greater concentration of oolite 
grains, less limestone matrix, the grains 
are more nearly spherical and are asso­
ciated with crinoid fragments and contain 
no ammonites. -

The shale layers in the Barnett are 
generally more brown in color, less gray 
or black, and contain more plant mate­
rial, spores, traces of plant leavcs, and 
other small fragments, than does the 
Marble Falls shale. Generally, also, the 
Barnett shale contains more silt and fewer 
sponge spicules. The silt is calcareous, 
exceedingly fine, and the lal'ge number 
of laminations per inch exhibited in the 
shale and polished sections of the siltstone 
concretions indicate that the Barnett ac­
cumulatcd very slowly. 

The Neoglyphioceras limestone band 
contains no oolite but is made up of a 
mass of thin, flat, rather large shell frag­
ments firmly cemented in a matrix of 
exceedingly fine calcareous silt and lime­
stone. In many places the flat, thin shell 
fragments are derived from lirate, thin· 
shelled ammonoids, so that the rock can 
be easily distinguished by the fragments 
of shells marked with parallel ridges. The 
larger shell fragments bear ridges 0.3 mm, 
wide. The ridges are of uniform size and 
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are uniformly spaced about 1 mm. apart. 
The small shells show ridges about a third 
this size and are spaced about 0.3 mm. 
apart. In other samples very thin·shelled, 
impoverished pelecypods may be present, 
but on the whole the aspect of the rock 
and fauna indicates water less rich in 
calcium carbonate and shell-building ma­
terial than the oolitic layer described 
above. 

Distinguishing featnres. - The note­
worthy features of the Barnett nol already 
deserihed are its petroliferous content Imd 
large spheroidal concretions. The Bar­
nett,formation has long been known for 
its petroliferous character. This character· 
istie has been described hy Udden, Baker, 
and Bose (1919. p. 4,2), R. C. Moore 
(1919, p. 218), Udden (1919-B, p. 92), 
and Plummer and Moore (1922, p. 25). In 
fact, because of its "oil showings," both 
on the outcrop and in well sections, it has 
been regariled as a good example of an 
oil sovrce bed or even as a possible com­
mercial oil shale. Through the coopera· 
tion of the Work Projects Adminis,tration 
a project was set up in San Saba County 
under the supervision of Mr. J. K. Petty 
(MS., 1939) to sample the shale through. 
out its outcrop. Pits were dug at favorable 
localities located 5 to 10 miles apart and 
fresh samples of thc shale obtained at in­
tervals 1 foot apart vertically wherever 
possible. The outcrop of the shale and 
locations of the test pits are presented in 
the map, Plate 22, and detailed sections 
of the shale are shown on Plate 6. The 
samples of the shale were tested for their 
oil content by Bruce F. Grant in the lab­
oratories of - the Petroleum Engineering 
Departmenl of The University of Texas. 
Altogether about 80 tests were run. The 
results of the tests are shown graphically 
in Plate 22. The petrol cum content of the 
shale varies from 6 to 1.0 gallons per ton. 
A variation in petroleum content occllrs 
both vertically in the section and laterally 
along the outcrop. In general, the upper 
laycrs, which contained the most carbon­
iferous matter. yield more oil than the 
lower layers, ~hich contain the most silt. 
Along the outcrop the richest yields of oil 
have been found in the eastern and east­
central part of San Saba County and the 
leanest on the western side. It was found 

that the variation in the petroleum con­
tent i.3 due largely to weatheri~g and. ?xi­
dation rather than to geographIC pO~lt:on. 
The yellow, long-exposed, highly OXIdIzed 
samples contained very little oil. . 

The spheroidal concretions ~Pl. 7A) .m 
the lower Barnett are of consHlcrable m­
tercst and vary considerahly in size. In 
the roadside outcrop about 5 miles south 
of San Saba, they average about 412 
inche» long and 2112 inches thick. In. thl' 
well-known outcrop along the road wmd­
ing around the hill to the old lime kiln 
3 11., miles southeast of San Saba, they 
at1 ~in lenrrths up to 21 inches long and 

b • 
12 inches thide The concretIOns are 
brownish <Tray, symmetrical in shape, 
rather rou;h surfaced, and very thinly 
I aminated having about 11 laminations 

'u h . per centimeter. The laminations are on-
zontal ncarly parallel, and slightly wavy, 
and they resemble generally the lamina­
tions of the shale in which they lie. Rarely 
they are fossiliferous. One contains a 
large .PscudothoCf'Tas and ot.hers, the same 
hun a fOllnd in the associated ehale (PI. 
8) . It is concluded that thesp concre­
lions are not algal in origin hut are due, 
like most concretions, to local cementation 
by calcium carbonate arouno a central 
point of local electrical pOl.enliHI set. up 
in the saline conoid a I mud at the tIme 
the Barnett mud was first depoflitcd. Scv­
eral of the concretions werc sectioned. 
Most of them are dcnsc, subcrystalline, 
and, as far as could bc determined, do not 
have a central kernel or fragment of clay 
or other foreign substance which would 
tend to produce a point of eleclrical po­
tential, such as would be expected to ex­
plain cementation according to the elcc­
trolytic theory. One concretion, however, 
apparently formed around a lurp;e Pseu­
dorthoceras. 

The Barnell formation can be readily 
distinguished from the Chappel formation 
below' and the Marble Falls limestone 
above by the following characteristics: 

1. Fauna.-No fossils in other formations 
resemhle even remotely the ne,lrh sphenral 
Goniatites choctawensis ·Shumard, with its prom­
inent transverse furrows and sharply angulated 
sntnre line; the strongly lirated, flattened thin­
shelled Neoglyphiocera,; or the tiny, triangular, 
winged pelecypod "hells of Caneyclla. Somc 
typical species of the Em·nett f anna are shown 
011 Plate 8. 
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2. Petroliferous ('ontcnt.-The calcareous lay­
ers and concretions when broken with a hammer 
have a strong odor of oil. In many places fossil 
cavities in the upper limestone layer contain 
free oil. One large goniatite when broken open 
contained a teaspoonful of light-yellow petroleum. 
Some of the beds in the Marble Falls are 
petroliferous, but the odor of oil is never so 
strong nor so persistent as in the Barnett. 

3. Concretions.--The large spheroidal concre­
tions 6 inches to 3 feet in diameter and a few 
inches to a foot thick are characteristic of the 
lower portion of the Barnett. 

4. Oolites.-The oolitic matrix spread between 
many small and large fossils is a distinguishing 
characteristic of the upper Barnett. 

Paleontology.--The fauna of the Bar­
nett has not yet been studied thoroughly. 
Girty, Roundy, Heald, Moore, and the 
author have made extensive collections 
along the outcrop of the shale and lime­
stone. Plummer and Moore (J 922) illus­
trated some of the significant fossils_ 
Roundy (Roundy, Girty, and Goldman, 
1926) described some of the ostracodes 
and conodonts from a locality 3Yz miles 
southeast of San Saba, and Hyatt (1891. 
1893), J. P. Smith (1903), and Plummer 
and Scott (1937) have described the am­
monoids. Girty (1909,1911,19]5) in hi.~ 
papers on the Caney shale, Balesville sand­
stone, and Moorefield shale of Arkansas, 
has also described many species that oc­
cur in the Barnelt slrata so that the 
assemblage of fossils is now well known. 
Two distinct faunas arp represented in the 
section as follows: 

1. Fauna of the Neoglyphioceras 
wne.-This fauna occurs in the shale, 
calcareous siltstone. and limestone layers 
helow the upper Goniatites ledge, and in 
most places below the middle of the for­
mation, rarely in some of the lower con­
,ere-lions and in the shale itself. The 
following fossils have heen identified from 
tllP shale and thin siltstones of this lower 
)lOll{' : 

FossiL, /ro/ll the NeoglYl'hiocc/Us zone of the 
Bmn('ft formation 

Brachio]loda--
M:l1tinia glahra'? (Marlin) 
Linr;ula hatesvillae Cirty 
Orbiculoidea hatesvillensis Weller 
Camllrotocchia ap;rc"ti~ Girty 
Moorefit"ldella eurekensis (Walcott) 

Pelecypoda-
Nncalana vascyana (McChesney) 
Caneyella wapanuckemis? Girty 
Posidonomya, n. sp. 
Posidonomya vaup;hani (Girty) 
Deltopecten hatesvillensi, (Weller! 

Gastropoda-
Bembexia nodimarginata (McChesney) 
Plagioglypta annulo,tTiata (Meek and Wor· 

then) 
Ammonoidea--

Neop;lyphioeera, caneyanulll (Girty) 
Neoglyphioceras newsomi (Smith) 
Lyrogoniatitcs entogonns (Gahh) 

Nautiloidea-
Actinoceras vaughanianum Girty 

Ostracoda-
Sansabella suI cat a Roundy 
Kirkbya lindahli? Ulrich 
Kirkbya lindahli var. arkansana Girly 
Amphissitcs chappelensi;, Roundy 

2. Fauna of the upper limestone 01 

GOTlial1:'tes choctawensis zone.- This fauna 
occurs in a black, in most places oolitic, 
and very fossiliferous limestone at the 
top of the Barnett formation, and consti­
tutes a very interesting ammonoid as­
semblage, which has an important bearing 
on the correlation of the Barnett, since 
similar forms occur in Oklahoma, Arkan­
sas, England, and Germany. Spherical, 
involute ammonoids are by far the most 
common fossils. The following species 
have been identified from this upper zone: 

Fossils from the Goniatites zone of the Barnett 
formation 

Braehiopoda--
Leiorhynchlb carbonifernm Girty 
Chonete~ choteaucnsis Mather 

"'·],.cypoda--
Caneyella wapanuck{"nsis? Girty 

'\ mlllonoidea-
Goniatites cho('tawensis Shumard 
Nuculocerns barnettcnse Plummer and Scott 
Nuculo('era~ incisnm (Hyatt) 
Cravenoe-eras richardsonianum (Girty) 
Eumorphoceras bisukatum Girty 

In addition to these two common as­
semblages which may be collected at mo~t 
loealities along the outcrop, there are a 
few areas where a limestone facies replaees 
the shale beds. These areas yield a some­
what more diversified fauna than found in 
the shale and thin calcareous hands enu­
merated above. A larger number of 
brachiopods occur, fewer ammonoids, and 
thin zones made up of dcltopectens, or 
leiorhynchids, or even trilobites, forms 
which may be ahsent or quite rare in the 
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shale. The best known of these limestone 
facies is a locality 1,600 feet west of 
Honey Creek and about 7~"2 miles south­
west of Mason in Mason County. Here 
the following fossils have been identified. 
although doubtless many more occur. 

Fossils from limestone members of Barnett fv}­
mation, lvest side of Honey Creek valley, 

Mason ConTltl' 

Brachiopoda-­
Composita bp. 
Dictyoclostm in flatus (McChesnev) 
Productus elegans (Norwood anl Pratten) 
Leiorhynchus carboniferum Girtv 
Camarotoechia laxa Girty . 

80!~·'7P// Fauna 

Pclc(~ypoda--

Deltopecten hatesvillensis (WelleL) 
Edmondia erassa Gilly 
Deltopecten, n. sp. 
NucuJana nasula? (Hall) 
Nuculana vuseyana (McChe~ney) 

Cephalopodu-
Goniatite~ choctawcnsis Shumard 
Cravenoceras richardsonianllm (Girty) 
Orthoceras sp. 

Another limestone facies fauna occurs 
in a few places in cavities or small depres. 
sions in the Ellenburger dolomite imme· 
diately back of the Chappel and Darnett 
outcrops. The best of these localitie::; js 

near lhe junclion of the ranch roads on 

ChaLt 2. Dj,'trilllltiOiL of Barnett 'P' cir~ at fJlll1,(>f,W, localiti."o in ('!llra] T('xa-. 
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the Gray ranch, McCulloch County. An­
other locality is in the valley of Honey 
Creek about 8 miles southwest of Mason 
in Mason County, where the facies is ap­
parently at or near the top of the Barnett 
and consists of a coquina of Leiorhynchus 
and Composita shells in a matrix of 
grayish-brown limestone and has been re­
ferred to as the Leiorhynchus zone. The 
leiorhynchids in places occur in great 
numbers and can be broken out fairly 
easily to yield a large variety of fairly 
good specimens. Along with the leiorhyn­
·chids the following fossils have been iden· 
tified from the Gray ranch (l53- T-63) 
and Pillar Bluff Creek (27- T-23) lo­
cali ties : 

I. 
SALINE CREEK 

KIMBLE CO. 

3, 
HONEY CREEK 

MASON CO, 

Fossils from Barnett forma tion at Pillar Bluff 
and G,ay ranch 

Crinoidea­
Crinoid stems 

Bryozoa­
Brachiopoda-

, 

Camarotoechia agrestis Girty 
Striatifera pileiformis (McChesney) 
Leiorhynchus carhoniferum Girty 
Leiorhynchus polypleurum Girty 
Compo. ita uff. humilis (Girty) 
Compos ita sulcata Weller 
Spirifer arkansanus Girty 
Spirifer leidyi Norwood and Pratten 
Productus cestriensis Worthen 
Productns purV\lS Meek and Worthen 
Dielasma shumardanum (Miner) 
Moorefieldella eurekensis (Walcott) 
Martinia glabru? (Martin) 
Lingnlidiscina newberryi var. caneyana Girty 
Linguli discina batesvillensis (Weller) 

veRTICAL 
SCALE. 
o 

5 
NORTHWESTERN 

AR'KANSAS 

5 

. ,~ __ A ~ 
w-----~~======~~~2~M~I~L~ES~------~---=~~----------------~E 

Fig, 12, Columnar sections and coP'elations of the TexaR and At kansas formations that are 
Chester equivalents. 
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Gaslropoda­
Platyceras sp.? 

Cephalopoda­
Orthoceras 

Trilobita-
Paladin mucronatus (Girty) 

The most characteristic and common 
fossils from the Barnett are illustratcd in 
Plate 8. The fauna by localities is pre­
sented in chart 2 (p. 41). 

Corrclation.-The fauna of the Barnett 
shale is essentially the same as that found 
in the Moorefield shale of Arkansas and 
the Caney shale of Oklahoma described 
by Girly (1909, 1911). It has several 
species found in the While Pine shale of 
Nevada described by Walcott (1884), 
and in the Chester series of Illinois, de­
scribcd by McChesney (1859), Weller 
(1914), and others, and many forms com­
mon to the Paradise formation of Arizona 
described by Hernon (1935). There can 
be no doubt that the Barnett fauna, occur­
ring as it does in a comparatively thin 
section of rocks hardly exceeding 40 feet 
in thickness, represents the time equiva­
lent of the fauna in a much thicker series 
of rocks in Oklahoma, Arkansas, Illinois, 
and Arizona. A tentative correlation of 
the Texas and Arkansas sections is shown 
in figure 12. A tabulation of the fossils 
described from these sections and othf>rs 
is given in the accompanying table (p. 44). 

Thirty-one species identified from the 
Barnett in Texas, out of a total of 65 
species, or 48 percent, occur in the Moore­
field shale of Arkansas. Twelve species, 
or 18 pf'rcent, arc known in the Caney 
shale of Oklahoma; 11 species, or 17 per­
cent, in the Batesville sandstone of Ar­
kansas; and 23 species, or 35 percent, in 
the Fayettcville shale of Arkansas. The 
faunas of the Chester group of Illinois, 
Helms formation of west Texas, and White 
Pine formation of Nevada are still in­
completely known. However. 10 of the 
65 species, or 15 percent, from the Bar­
nett occur in a list of species compiled 
by Weller (1914) and McChf'sney (1859) 
from the Chester. The fapna of the Helms 
formation of Trans-Pecos Texas has not 
been described. In the collections of the 
Bureau of Economic Geology the follow­
ing species have been identified provi­
sionally: 

Fauna of the Helms formation of west Texas 

Brachiopoda-
Dictyoc!ostus inflatus (McChesney) 
Productus parvus Meek and Worthen 
Striatifera sp. 
Pustula pusilla (G irty ) 
Echinochonehus hiscriat.us (Hall) 
Productus elegans Norwood and Pratten 
Hustedia sp. 
Leiorhynchus carboniferum Girty 
Marlinia sp. 
Chonetes choctawensis Girty 
Camarotoechia laxa Girty 
Orthotetcs kaskaskiensis (McChesney) 
J ,inoproduetus ovatus (Hall) 
Composita sp. 
Eumet,ia acnticosta Weller 
Productella sp. 
Dielasma shumardanum (Miller) 
Spirifer leiclyi Norwood and Pratten 
Punctospirifer transversa (McChesney) 

Pelecypoda-
Dpltopecten balesvillensis (Weller) 
Allorisma sinuatum McChesney 
Schizodlls cirrulus Worthen 
Caneyella percostata Girty 

Trilohita-
Paladin mucronatus (Girty) 

Nine out of 65 species, or 14, percent 
of the Barnett species, occur in this list 
from the Helms. On the other hand, 10 
species out of the 25 in the Helm'l, or 
40 percent, occur in the Chester lists from 
Illinois. 

These comparisons indicate clearly that 
the Barnett faunas correlate with the 
Moorefield of Arkansas and not with the 
Fayetteville or Pitkin. The Barnett faunas 
prohably also are the time equivalent of 
the lower part (Okaw and older beds) of 
the Chester of Illinois and Helms of west 
Texas. The reason for the larger percent­
age of forms more common to the Moore­
field than to the Chester and Helms is 
due largely to similarity of facies. The 
Moorefield and Barnett yield essentially a 
black-shale fauna; the Helms and much 
of the Chester that has yielded the de­
scribed fossils are limestones. A larger 
numLer of productids, orthotetids, spiri­
fers, and compositas, therefore, occur in 
the Chester and Helms; more pectens, 
leiorhynchids, and ammonoids are found 
in the Moorefield and Barnett. All four 
faunas may represent more or less equiva­
lent time space in the Upper Mississippian 
period. Clearly they all belong in the 
Chester series. A complete list of the Bar­
lleH fauna in the collections of the Bureau 
of Economic Geology is given in chart 2. 
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Fossils from the upper Chester formations of Texas, Oklahoma, Allcallsa~, and Illinois 

Barnett Fauna Helms 

Brachiporla 
Lingula batesvillue Girty 
Lingulidiscina batesvillensis (Weller) 
Orthotetes kaskaskiensis (McChesney) " 
Chonetes choctawensis Girty __ " 
Dictyoclostus infiatus (McChesney) x 
Linoproductus ovatus (Hull) x 
Productus parvus Meek and WOI then x 
Pustula pusillu~ (Girty) ________ x 
Productus cestriensis Worthen }. 
Camarotoeehia agrestis Girty 
( amarowechia Iaxa Girty _ x 
I,eiorhynchus carboniferum Girty ). 
J ,eiorhynchus polypleurum Girty ___ _ 
Leiorhyn('hus greenianum (Ulrich) 
Wellerella osagensis (Swallow) __ _ 
Camarophoria explanata (McChesney) 
Moorefieldella eurekensis (Walcott) __ 
Harltina marginalis Girty __ _ 
Cirtyc]]a cedarensis Weller 
Spirifcr arkansanus Girty 
Spirifel" lncrches{,f'ns Hall 
Spirifer moorefieldallus Girty ________________ _ 
Marlinia contracta (Meek and Worthen) __ _ 
Martinia glabra? (Martin) 
Eumf'tria marcyi (Shumard) 
Compooitll SUIClltll Weller 
Composilu subquadrata (Hall) 
(:ompo,ita pusilla (Girty) __ _ 
Compo,ita aff. hUlllili~ (Girty) 

Pclccypoda 
Ikltopecten hatf"o,iIlen_lo (Weller) 
Dt·ltnpf'ctell? ('UneYllllll' Girty 
Erlmondia cras'>a Girty 
NlI('ula l'Cctangllla McChesney __________________ _ 
NuclIlanu nasuta (IIal]) 
NlI("ulana vaseyana (M('Che~ney) 
(:aneyella vaughani Girty 
ClIlleyclla wapanuckenoi,? Glrty 
('nnf"yel1a, n. ~p. 

Gastropoda 
Bcmlw"ia nOdOl11dll2.illatn (1\TcClH''>ncy) 

Cephalopoda 
O,l ho('ent" alL crehrilimtum Girty 
A(,tinoceras vaughanianlltrl Gi I'tv 
;\Ieo/-,:Jyphlo('crus caneyanum (Girt)) 
Goniatites cl!octawcll,is Shumard 
Cirtyoceras mcslerian1l1l1 (Cirh) 
1\'1I('ulO"erus IHlrJ1cttensc Plummer aud 

Scott 
'\I (leulo,'crlis in('i,um (IIyutt) __ 
Cra, e,weeras 1 ichardc,oninlIHl (Girt)') 
T yrop;olliatites l"nlol',nll110 (Gabh) 
N .. oglyphioceras newso1l1i (Smith) 
LlInlOrphocela, ],hulcallllll Gil ty 

Tlilobita 
1'ct1adin mllc:'onatllo (Cirty) 

O,ltlllcoda 
Ki, khva lin(luhli'r Ult-ich 
Kirkhya nrka'"ana Girty 
~'ansabelJa sulr ata Roundv 
J\mphi'sites chllppelen,is Roundy 

'\ 

Moore­
field' 

x 

x 

" 
x 
x 

'\ 

X 

X 

X 

" 
x 
x 
X 

x 
X 

" 
" 

X 

X 

" X 

X 

X 

'\ 

Bates- Fayette-
villeh ville<" Caney!1 

'\ 

X X 
X 

x 
x x 
" x x 

x x 

x 

X 

x 
x X 

X '\ 

x 

X 

'\ x 

x 
X 

'\ 

x 

" 

x 
x 

'\ 

'\ 

Chester(' 

x 

x 

x 

x 

x 

x 
X 
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Barnett Fauna 

Conodonta 
Prioniodus healdi Roundy 
Prioniodus peraclltns Hinde 
Gnathodus texanus Roundy 
Gnathodu~ hicl1spidus Roundy 
Polygnathus hilineatus Roundy 
Polygnathus taffi Roundy 
Polygnathus texanus Roundy _ 
Polygnathus? claviger Roundy 
Lonf'hodu'i simplex (Pander) 
LonehocIL1Y'? lineatus (Pander) 

Fossil Localities 

The more important fossil 
from which the Barnett fauna 
collected are listed below: 

Helms 

localities 
has been 

27-T-4 (HH-38, PI. 1l.- --Burnet County, 
] mile due south of Marble Falls on east side of 
Burnet·Johnson City highway. It is reached by 
driving south on the Johnson City highway a 
distance of exactly 1 mile from the bridge over 
Colorado River and stopping at a gate on the 
east 'iide of the road ncar the top of the hill. 
The locality is in the ditch on the ea'it side of 
the main road which is nm tll of the pasture gate. 

27-T-13 (11-38, PI. ll.----Burnet County, 4 
miles southeast of Marble Falls and 0.75 of a 
mile northwest of Douhlehorn School on the 
Marhle Falls· Spicewood road. It is reached by 
taking the Marble Falls-Spicewood road and 
driving to the first bridge across Doublehorn 
Creek. The locality is on the steep slope at tlIP 
top jmt ahove the Ellenhurger, 400 feet west of 
the bridge and 1,000 feet west of Slit Rock 
Spring. 

27-T-23 (II-20, PI. 1).-Burnet County, on 
Pillar Blull Creek 4.5 miles southwest of Lam­
pasas. It is reached by taking the Lampasas· 
Burnet road north 1 mile and turning west on 
the old Llano road which branches off from the 
Burnet road just north of the Hancock Park, 
then traveling 3.75 miles to a gate and pasture 
road leading to Pillar Bluff Creek. The creek 
i'3 about 1}; of a mile south of the gate. The 
locality is along the east side of a black shale 
slope about halfway betw~el1 the gate and tbe 
creek. 

141-T-l (II-20, PI. l).-Lampabas County. 
4 miles southwest of Lampasas. It is reached by 
taking the Lampasas-Ni" road and turning due 
,outh along a country road 3 miles west of Lam 
pasas, then taking the south fork 1.25 miles 
southwest and continuing southwest a distance of 
0.9 of a mile to a ranch house and windmill, 
then turning south again and traveling over a 
dim road a distance of 0.75 of a mile to Espey 
Creek, and then walking down Espey Creek to 
the outcrop of the Barnett. The locality is in a 
,teep bank of black shale on the north side of 
the creek. 

153-T-49 (J-18, PI. 1) .-McCulloch County, 
4.5 miles southeast of Brady, 0.5 of a mile south 

Moore­
field' 

Bates- Fayette-
villeh villeC Caneyd Chester fJ 

of Brady Creek on Session ranch. It is leached 
by taking the Brady·Voea road to a pasture gate 
on the north side of the road 4.5 mileb southwest 
of Brady at a point where the road turns sharply 
due south, then walking northeast 0.25 of a mile 
to a branch of Brady Creek and down the branch 
ahout 0.25 of a mile to the outcrop of Chappel 
rocks. The locality is in soft yellow shale just 
above the Chappel outcrop and 200 to 300 feet 
nemer Brady Creek. 

153-T-50 (K-15, PI. 1) .-M c Cull 0 c II 
County, 2 miles east and % of a mile north of 
Sweden School. It is reached hy taking the old 
road to Rochelle which follows the Santa Fe 
railroad a distance of 6 miles, turning sharply 
couth to :'lweclen School and then going cast 1.5 
mile's, then turning north and going 0.5 of a mile 
to an iron bridge over Onion Creek and walking 
1,000 feet down t.he creek toward the southeast. 
The locality i, on the east ,ide of the creek. 

153-T-63 (G-22, PI. 1).-McCulloch 
County, about 10 miles south·southwest of Brady, 
3.75 miles south and 1 mile west of Davis School. 
It is reached hy taking the road from Davis 
School to Gray ranch and driving southwest from 
the rauch hOllse along the ranch road leading to 
Camp Creek, a distance of 2.25 miles. The lo­
cality is on the hillside on the west side of the 
sink near a sharp curve in Calf Creek. 

153-T-83 (I-19, PI. 1) .--McCulloeh COUllly, 
4 miles southeast of Brady and 1 mile east of 
Brady-Mason highway. It is reached by driving 
down the Brady-Mason highway 4.75 miles south 
of the courthouse and turning off on t.he ranch 
load leading to 1. Brooks ranch, 1.25 miles east 
of the highway, then walking north along the 
fence line WC'it of the ranch house a distance of 
1,300 feet to an east-west fence, then walking 
east along the east fence line 1,000 feet and n01th 
~oo feet. The locality is in a thin oolitic lime­
slone outcropping along a gentle northwest slope. 

159-T -3 (1-33, PI. 1) .-Mason County, 8 
miles southwest of Mason cOllJthouse, west of 
Honey Creek. It is reached by taking the Mason· 
White's Crossing road to Honey Creek, walking 
up I-laney Creek about 800 feet, and then clue 
southwest 1,600 feet along the Ellenhurger· 
Barnett contact, crossing a wire fence. The 10' 
cality consists of alternating shales and limestones 
in a steep, prominent slope. This is one of the 
b(·s! fos<;il localities in the Barnett. 
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I59-T-I3 (G-34, PI. ll.-Mason County, 
on White's ranch, 5 miles west of White's Cross­
ing and 0.75 of a mile south of Llano River. 
It is reached by taking the White's Crossing 
road and turning north on a secondary road 4.9 
miles west of White's Crossing and driving north 
to the ranch house. The locality is just above 
the Chappel limestone in hrown shale and dark 
limestones. 

159-T-45 (E-32, PI. l).-Mason County, 
an north line of the L. B. Eckert ranch, 1 mile 
east of Mason-Kimble County line and 3 miles 
south and a little east of Erna. It is reached by 
taking the Mason·London road through Streeter 
and turning south at the small village of Erna, 
located near the Menard-Mason County line, and 
riding south along the secondary road for 3.75 
miles to a windmill and water tank, then turning 
cast on the road to L. B. Eckert ranch, a distance 
of 1 mile, and walking north up a small branch 
leading to Leon Creek. The locality is an in­
conspicuous shale exposure along the branch near 
the contact of the Barnett and the Marble Falls. 

205-T-IO (X-I6, PI. ll.--San Saba County, 
2 miles southea,t of San Saha courthouse. It is 
reached by taking the San Saha-Chappel road 
and traveling a distance of 2.75 miles from the 
courthouse to a point where the road makes a 
sharp curve in ascending a steep escarpment. 
The fossils occur in two horizons in the shale 
which outcrops around the curve. The upper 
horizon is in a black, thin limestone near the 
old lime kiln at the top of the hill. The lower 
zone is in thin bands of limestone ahout 2 inches 
thick in the bottom of the ditch at the sharp 
curve and at the contact of the Chappel and 
Barnett in the old road just east of the present 
highway. 

205-T-38 (W-17, PI. 1) .-San Saba County, 
5.6 miles south of San Saba on the east side of 
the San Saba-Llano highway. It is reached by 
taking the Llano highway and traveling 5.6 miles 
south to a large shale pit on the cast side of the 
road. The locality is in the limestone at the top 
of the pit and in concretions in the pit. 

205-T -54 (Z-19, PI. 1) .-San Saba County, 
1.5 miles west of Chappel and 1,6 of a mile sOllth 
of Harrell's Cavern. It is reached hy taking the 
San Saba·Chappel road for a distance of 14 
miles to a point where the road turns abruptly 
eastward. Turn southwest throu~h a gate and 
travel 0.25 of a mile along the pasture road to 
a point where the road turns north to a ranch 
house. The locality is in a west-facing escarp· 
ment about YR of a mile from the house. 

205-T-58 (T-17, PI. l).-San Saba County, 
9 miles southwest of San Saba, 1.5 miles west of 
San Saba-Wallace Creek road. It is reached by 
taking the San Saba-Wallace Creek road to Peb­
bly Point School, following west over a secondary 
ranch road, and going northwest a distance of 
1.5 miles. The locality is in the shale on the west 
side of a prominent hilI capped by Marhle Fall, 
limestone. 

205-T-70 (Y-lS, PI. 1).-San Saba County, 
5 miles east of San Saba courthouse and 0.25 
of a mile north of the San Saba· Bend road. It 
is reached by taking the San Saba-Lometa road 
and traveling a distance of 37f1 miles to a road 
intersection, turning southeast on the road to 
Bend and following 1.25 miles, stopping at a 
point about 0.25 of a mile east of a sharp east 
bend in the road, then walking due north 1,300 
feet along a north-flowing branch. The locality 
is in the shale and thin layers of lime'itone along 
the banks of the creek. This is the type locality 
of the Barnett northeast of Barnett Springs. 

20S-T -74 (R-17, PI. 1) .-San Saba County, 
3.75 miles southwest of Sloan School and 1.5 
mile~ south of San Saba River. It is reached by 
taking the San Saba-Brady road a distance of 
4.5 miles to Harkeyville, then turning southeast 
on the Harkeyville-Maxwell Crossing road through 
Sloan community to Maxwell Crossing on San 
Saba River. The locality is ahout 1.75 miles due 
south of Maxwell Crossing on Turkey Roost 
Creek. It is possible to drive to the locality by 
taking the Sloan ranch road which turn, off from 
the Maxwell Crossing road 0.25 of a mile east of 
Maxwell Cros,ing, going s01lth by King Spring 
to Turkey Roost Creek a distance of 2 miles, 
and then walking down the creek to the west 
end of the Barnett shale outcrop. The fossils 
are in a limestone at the top of the shale exposure. 

205-T-85 (R-13, PI. 1) .-San Saba County, 
1.75 miles so 11th and 0.75 of a mile east of Rich­
land Springs. It is reached by taking the south 
road from Richland Springs which runs west of 
the Richland Springs cemetery, and traveling 1.5 
miles to a sharp bend in the road. Then take 
the K. Taylor ranch road through a gate, travel 
to the ranch house, a distance of almost 1 mile, 
and then walk southwest up a small creek, a 
distance of about 0.25 of a mile. The locality is 
in the shale slope on the north side of the creek. 

PENNSYLVANIAN SYSTEM 

MARBLE FALLS GROUP 

Historical account.-The strata now 
designated Marble Falls were first re­
corded by Ferdinand Roemer (1847) who 
described the strata as "beds of black, 
hard limestone containing large elliptical 
masses of black chert which can be defi­
nitely designated Carbonifet ous limestone 
because of the numerous organic remains." 
He collected fossils from the beds at a 
locality in a small branch of San Saba 
River near an Indian camp, probably 
King Branch on the Sloan ranch about 9 
miles southwest of San Saba. Later in his 
pioneer work on Texas paleontology 
(1852), he described four species of these 
Carboniferous fossils, as follows: 
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ROEMER'S NAME 

Orthis arachnoidea 
Phillips 

Terehratula pugnus 
Sowerby 

Pror!llrtus cora 
d'Orbigny 

I'roductus flemingii 
Sowerby 

PRESE!'IT DESIGNATION 

Derbyia crassa Meek and 
Hayden 

VI clIercIIa osagcnsis 
(Swallow) 

Dktyodostus morrow­
ew,is (Mather) 

Marginifera roemeri 
Girty 

Thus, he established definitely his dis­
covery and h~d the honor of describing 
the first fossIls from the Marble Falls 
beds. 

The Carboniferous strata of Roemer 
were first named by Hill (1889, p. 289; 
1901, pp. 94, 97) who called them "en­
crinital" or Marble Falls for the weIl­
known exposures at Marble Falls on Colo­
rado River. Thc second name, Bend Divi­
sion, used to designate all the black shales 
and limestones on Colorado River at Bend 
is usually ascribed to Cummins (sec Hill: 
1901, p. 9,1,). Nevertheless, the name 
was first published by Dumble (1890 
p .. lxv) . Paige (1911, pp. 55-56) re: 
stncted the Marble Falls formation to 
include the se~tion of limestone exposed 
at Marble Falls on Colorado River at the 
type locality and designated the black 
shales in the upper pmt or the division 
Smithwick. Udden, Baker, and Bos~ 
(1916) followed Paige's classification ex­
cept that they included in the Marble Falls 
and Bend groups a lower brown shale 
found in San Saba County and in well 
logs between the typical Marble Falls 
limestone of Paige and the Ellenburger 
formation. No other changes were made 
in the definition of the Marble Falls until 
1921 w?en Plummer and Moore (1922, 
p. 33), III an account of the Pennsylvanian 
formations of north-central Texas, re­
stricted the formation so that it would 
not include the lower brown shale hed, 

a bed 30 to 40 feet in thickness, carrying 
a~ entirely different fauna and found by 
~Irty (19~9) to be Upper Mississippian 
Ul age. Smce the lower shale bed is so 
poorly exposed at Marble Falls that it 
was not seen by Hill or Paige or noted 
in Paige's description (1911, p. 56) of 
the type section, the description of Plum­
mer and Moore is essentially the same as 
that of Hill and of Paige. This nomen­
clature was adopted by Sellards (1933, 
p. 100) and is well established through 
35 years of usage. 

Cheney (1940) on lhe basis of sub­
surface studies of well sections and litho­
logic correlation, substituted the term 
Lampasas for Bend and divided the 
Marble Falls formation of former authors 
into two divisions on the basis of an un­
conformity marked by a conglomerate in 
the middle of the Jormalion and because 
of supposed differences in the faunas 
above and below the unconformity. The 
uPRer and largest portion he named Big 
Salme group and the lower, smallest por­
tion, Marble Falls group. The latter name 
is a rather unforlunate choice because 
when one changes so drastically the defi­
nition of a formation, the name should 
be changed also in order to avoid con­
fusion. It seems better, therefore, in this 
present paper to adhere to the long­
accepted usage of Paige, Udden, and Sel­
lards and to retain the name Marble Falls 
with the rank of a group rather than to 
change the meaning of a term so well estab­
~ish.ed by. usage. The accepted terminology 
IS hsted m the accompanying table. * 
. r~ Editol'~ notf'. The fluthol published thiS C Llb81fi(~'lt IOn 

WIth <;hght change ill wording in the following papers: 
Lowel l~cnm''ylval1l<lrl strata of tlw Llano J C",lOn-~umma11 
of claSSlficatlOn: Jour. Paleontulogy, vol. 21, pp. 142-146~ 
March 1947; dud SummalY of clas.'nficalioll of t'le Penn8yl~ 
vJ.man fOlmatlOlls of Tf'xus, 'Nith speCIal I'defence to the 
Lower Pennsylvanian of the Ll.UIO ) egion: Jour. Geol., vol. 
LV, pp_ 193-201, May 1947_1 

Cla5sification of Lower l'cnllsylranilt/! formations 

-
MEMBERS EAST OF MEMBERS WEST OF 

~EmES GROUP l'ORMATIO'! oCA VERN RIDGE CAVERN RIDGE 
-- --

Siltstone facies 
Smithwick Shale facies 

----- --- -- - ---- - .--.. ---
Bend Bl'ister Bluff Soldiers Hole 

(type section) 
Matble Falls 

-- - - .. -

= Atoka Big Saline Lemons Bluff Lemons Bluff 
, 

, Aylor Bluff 

I 
' , 

Brook 

r Gibbons conglomerate Gibbons conglomerate 
! 

Morrow Sloan Undivided 



T he University of Texas Publication No. 4329 

Extent and thickness.-The Marble 
Falls group of limestones is one of the 
most interesting of the series of Carbo­
niferous dcposits in Texas hccause it is 
the most variable in lithology and paleon­
tology, and the most complicated strati· 
graphically and structurally, the thickest, 
and the least well known. It is also the 
group of beds which contains most of the 
deep oil in north-central Texas oil fields 
and furnishes watcr for the ranches in the 
San Saba River valley. It consists gen· 
erally of dark gray and black, siliceous, 
fossiliferous limestones and black shales. 
The outcrop of the Marble Falls group is 
shown on the map, Plate 1. The beds 
occur in isolated patches on the cast side 
of the region in the valley of Pedernales 
Hiver, in Cypress Creek, in the Colorado 
River valley near Marble Falls, along 
Sulphur Creek near Lampasas, and on 
the west side of the region in the valley 
of Llano River and in Brady Creek valley. 
An extensive belt crosses the northern por­
tion of the area extending from the vicinity 
of Nix in western Lampasas County to a 
point 4. miles south of Brady in McCul· 
loch County. 

The thickness of the Marble Falls varies 
markedly in different locations along the 
outcrop and in its several isolated expo­
sures due to overlap of upper beds on to 
older Paleozoic rocks with resulting in­
complete sections, erosion of upper beds, 
nondeposition of middle beds, and lenticu­
lar thickening of certain layers in certain 
reef facies. The thickness of measured 
sections, therefore, varies from 33 feet 
to more than 400 feet, as shown in thc 
accompanying table. Tn general the Marble 
Falls section is thickest in synclinal areas 
and thinnest over structural ridges and 
arches. Generally, it is more uniformly 
thick in suhsurface sections north of the 
Llano area than on the outcrop along its 
contact with the Mississippian strata and 
thinner in the western part of the region 
in McCulloch and Mason counties than 
in the eastern part in Lampasas and Bur 
net counties. The thickening is exhihited 
most by the more massive, crinoidal lay­
ers and least by thin-bedded siliceous 
layers, as indicated by a comparison of 
the plotted sections shown in Plate 9. The 

following table shows thicknesses at point" 
when~ sections have been measured: 

,o/fe([wll'd Ihit /rlless!!" of tire Mll/ble Fall, 
glOllp 

Feet JTlrhn 

Blanr'o County-
Perlernales River and Battle Cleek 

near Pedernales Falls 104 
Burnet County-

Colorado River near Marhle Falls 
(type locality) 341 c1 

Kimhle Connty-
MOllth of Big Saline Creek 224 S 

Llano County-
South FOi k Honey Creek 366 Ii 

Lampasas County--
Duncan ranch, northwest of Na­

runa 12:3 
l\long Esrwy and Donalson creeks 

we,t of Lampd.,as 240 
;v[cCulloch County-

South cnd Long Valley, Camphell 
lunch (incomplcte) 198 

Oniol1 Creek, 7 miles east of Brady 99 
Shropshire Lake, southeast of Brady 

(l53-T~85) 

San Saba County-
Cottonwood Creek, east. side Chero· 

33 

kee Creek valley, wuth of Bend 236 
Ben Lively ranch, Cherokee Creek 

valley _ _ 281 
Artesian well section, ncar Bend 415 
Rongh Creek crossing, Bend·San 

.) 

6 

Saha road 149 6 
Hip;hway south of San Saba 14.8 
Ernest Connor ranch, ea<,t side 

Wallace Creek valley 220 
TlIrkey Hoost Creek, Sloan ranch 192 
r ,e11lon~ Camp. 121 
East ,ide Long Valh'y, Sorrel ranch 345 

Lithology and sections.--The Marhl!' 
Falls group is made up essentially of dark­
gray and black, siliceous, fossiliferous 
limegtone ledges, generally thin bedded, 
containing some layers of black shale and 
grading eastward into a shale facies, al­
though the facies change takes place with 
the exception of the upper beds east of 
the area of outcrop. This change in facie5 
of the upper beds has caused much con­
fusion among geologists because, when in 
the shale facies, the beds are persistently 
mistaken both on the outcrop and in well 
sections for the Smithwick shale. :rhc 
lithology of the Marble Falls formation 
can be hest shown by the graphic sections 
(PI. 9) and by the following described 
sections: 
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Section of Marble Falls limestone meamred along Battle Branch from Chappel outcrop to Pedernales 
River below Pcdernales Falls, Fuchs ranch, Blanco County (Coord. HH-45, PI. 1). 

Cretaceous-
Travis Peak formation-

24. Conglomerate, large, well-rounded cobbles in a matrix of coarse, red sand 
partially cemented with calcium carbonate _____________________________________________________ _ 

Pennsyl vanian-
/Marble Falls group-

2.3. Limestone, dark gray, massively bedded; layers 1 to 3 feet thick with prom-

THICKNESS 

Feet Inches 

inent partings, mostly covered with talus _________________ ______ ____ ________________________________ 21 6 
22. Limestone, dark gray, massively bedded, nonfossilifcrous; thin chert layers 

on its upper surface ________________ ________ ___________ 6 6 
21. Limestone, thin bedded, black, shaly, beds l/x to 3 inches thick. In some 

horizons the rock resembles a tough, black shale more than a limestone. 
The thicker limestone slahs have a tendency to break into long, rectangular 
blocks having "fence-post" shares, resembling some of the layers at the 
top of the section in the Cherokee Valley ___ 20 6 

20. Limestone, light grdY, massive, crystalline, medium grained; weathers to a 
rough, etched, and very serrate surface like the massive beds below. Its 
upper surface forms the trail lcading from Fuchs camp grounds to the 
swimming hole below the falls ___ _____________ III 6 

19. Upper chmt bed, limestone, hlack, or very dark gray, hard, and forming a 
cliff; made up of more than 50 percent chert in thin layers separated by 
thin layers of limcstonc % to 2 inches thick; weathers to a very rough, 
pitted surface ____ ____________ ____ ______ ____ ___ ______ _____ _______________________ 12 

18. Limestone, massive, light gray, almo'lt white, weathering to rough, serrat{' 
sarfaees; forming the prominent and picturesque cliffs north of Pedernales 
Falls _ ________ ____ __ _______ _____________ 33 

17. Limestone, gray, massive, dolomitic, slightly oolitic; contains the interesting 
natural tunnel excavated by water action above the falls _ _____ _ ___ _ 10 

16. Limestone, gray, containing thin hyers of chert arranged in beds about 8 
inches thick, separated by layers of limestone _ _ 6 6 

15. Limestone, gray, massive, nonfossiliferous, forming cliff on east side of first 
vaIley above the falls _________ __ ___ _________________ ___ ________ _____ _ __________ ____ 22 6 

14. Limestone, dark gray, massive, containing chert in thin layers separated hy 
thin layers of linLestone _________________________________________________________________________________________ "__ 5 

13. Limestone, gray, massive. The beds are I to 5 feet thick, stand up as a steep 
cliff on the north side of the river, and dip downstream toward the east 
at an angle of 11 0 _ __ ___________________________________ ____________ ___ __ _______________ _ ______ _ __ ___ 55 

12. Limestone, light gray, massive, hard, forming steep cliff, fairly evenly bedded. 
The beds are 2 to 5 feet thick, form prominent strike ledges across the 
river bed, and contain a few large crinoid stems and a zone of medium­
sized corals, AmpZexoraTinia? cOTmgata (Mather), which occurs 35 to 
40 feet ahov,. the base of bed 18. These constitute the coral zone in the 
section _______________ ___ __ ___ _ _________ ________________ ________________ _____________________________________________ 34 

11. Limestone, light gray, crystalline, massively bedded, containing layers or 
lentils of dark gray rock and characterized by beds of beautiful oolitic 
rock. In fact, thp whole layer i~ more or lcss oolitic, dissolving and 
weathering more easily than ledges above and below so that the cliff in 
places is undercut at this horizon, and at one point an interesting grotto 
has been developed. In places the layer i~ dolomitic____ ____ ______ ___ ______ _____ 10 

10. Limestone, light gray, crystalline, containing numerous crinoid fragments 
and somewhat thiuner bedded than the layel's ahove. The beds are 6 to 
24 inches thick and somewhat oolitic _ __ _ _ _______ ___ _________________ __ __________________ 10 

9. Limestone, dark glay; some layers are dense black, thin bedded, and shaly. 
Most heds are 1 to 6 inches thick. One series of beds about 8 feet below 
the top, which is about 4 feet thick, is a good building stone, having beds 
8 to 14 inches thick with smooth, parallel surfaces. Other horizons are 
made up of thin, sandy, calcareous, and carbonaceous layers containing 
plant remains. Other layers are interhedded with thin sheets % inch thick 
of a siliceous chert-like material made up largely of sponge spicules. 
Another bed ahout 4 feet thick which occurs 14 feet below the top con-
tains sponge or algal nodules and has a mottled surface __ _____ ___ _______ ___ 26 
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THICKNESS 

Feet lnche,\ 

3. Limestone, conglomerate, made up of round and suhangular nodules of lime­
stone resembling cobbles, crinoid fragmenLs, and Bellelophon shells. The 
coarse material is set in a matrix of calcareoub sand and larl(e ooli te 
grains consolidated to form a hald ledge. This noteworthy layer constitutes 
the Bellel 0 phon )lone_______ _ _ _____________________ _ 

7. Limestone, dmk gray, almost black, siliceous, carhonaceous, petl'olifeY olls, 
thin bedded, shaly. The beds are 2 to 6 inches thick and have smooth, 
parallel surfaces and )llOduce excellent flagstones_ One thin seam 1l/2 
inches thick on a slab 3 fept ahove the base, is made up of large numbers 
of linoproductids cemented into a solid mass and conotitlltin/i a noteworthy 
productid zone. The whole weathers to {01l11 a brick-red, light, siliceous 
rock, commonly ]0,fen-cd to as "coUon lOck" and lesemblll1g closely the 
Lemons BluJI beds of the Lampasas bection _ 

6. Limestone, dade gra), almost hlflck, very petroliferous, thin bedded. The 
layers are ahont % inch thick and grade laterally into more massive 
ledges, especially on cliff faces where the beddinl( planes are obscme 

5_ Limestone, dm-k gray, wpathering to a blue gray, and having rough, serrate 
surfaces ______________________________________________________________________________________________________________________ _ 

4. Limestone, black, fine grained, thin bedded; breaks and weflthers into flag-
stones 3 to 4 inch<:s thick which have smooth surfaces _________________________________ _ 

3. Limestone, dark gray, crystalline, containing thin chert partings; the chert 
constitutes less thau 50 percent of the rock. It is resistant enough to pro­
duce a low ridge_ It is also fossiliferous; one layer about 14 inches thick 
i'l made up almost entirely of crinoids. Weathers to produce good flag-
stones _____________________ _ 

2. Limestone, dark gray, almost black, finely crystalline; weathers to roughly 
etched and wavy surfaces having a blue-gray color. Evenly bedded; the 
layers are 12 to 15 inches thick. Fossiliferous, containing a few very large 
crinoid stems, a few corals, many echinoid spines, and sponge spicules 

1. Limestone, hlack, shaly, Vf~ry thin hedded. The heds are only a frac,tion of 
au inch thick and weather into thin wedge-shaped chips resembling hard 
black shale. It is f,omewhat petroliferou'i at its bu'e and resembles a little 
Lhe Barnett shale hut contains no Barnett fossils_ For the most part it is 
unf ossiliferous. The upper ledges, however, yield the following fossils: 
large spirifers, a globose productid, Composita, many ost] acodes, many 
minute spicules and spines, and minute crinoid sterns which have a star­
shaped cross section. The layers also contain a small percent of dense, 
black chert nodules which weather out on long exposed and little eroded 
surfaces to form bmall, kitchen-midden-like piles of ehCl t detritus. The 
upper layers are somewhat. thicker bedded, harder, and weather to black, 
slate-like flags which in some places have mottled surface,. The lower bed 
lies unconformably upon crinoidal Chappel limestone_ 

Total thickness measured _____________ _ 

3 

4 

10 6 

12 7 

3 6 

15 Ii 

40 

28 

410 I 

Section of MarMe Falls ,Iflala, measured from Alcvmder darn site to Marble Falls darn at Marble 
Fall, along north side of Colorado Ril'er (Coord. HH-37, PI. 1; fig. 13). 

19. Limestone, daJ k gray, finely crystalline, uniformly grained; mottled wit.h 
comparatively few algal markings, and forming upper falls at Marble Falls 
and top of cliff at mill site 20 

13. Limestone, black, fine grained; contains lllllch black chert and fOlins face of 
prominent diff at Mmble Falls 11 3 

17_ T.imestone, black, fine grained, shaly, thin bedded, nodular beds separated by 
wavy partings containing fossils: LinoplOdllctlls, Belielop/wll, Callcri­
nella { ? J, and many large corals, AmplexocaJ ill/a? Coral wne is about 
3 feet above base ____ _____________________ ___ ______ _ ____________ __ __ _ _______ ________________________________ 10 

16. Limestone, bluish black, hard, fine grained (measured at old wagon road) 2 3 
15. Limestone, dark gray and black, finely crystalline, vmying born thin bedded 

to massively bedded. One massive layer 7 feet thick fmIlls a steep clift 
near the top of the bed_ The upper surface of this bed is rough and 
nodular as if produ(cd by sponge or chert nodules. Another massive ledge 
3 feet thick at the base __ __ ____________________ ______ ____________ ___ __ ___ _____________________ 36 

14. Limestone, black, thin bedded, shaly, having irregular, wavy bedding planes 
and made 11p of ]'prls 2 to 4 inches thick _ _____ _____ _ ___ ____ _____________ __ __ _ 4 
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J:J. Limestone, dark gray, weathering to a hluish-gray color. Finely and uni­
fOllnly crystalline, faitly e,enly bedded. The beds are 2 to 4 inches thick 
and form a cliff a;ong the Colorado River bluff. Thr limestone is for the 
moot part nonfos5ilifelous. Some layers contain smull amounts of chert, 
show algal and sponge markings, and a few large, long crinoid stems. The 
surf aces of the ledges are marked by minute white blotches and weather to 
velY rough, etched wrface having minute sharp, serrate ridges separated by 
cusps and valley-like depressions. Surface appearance resembles the 
well-known ledges at Pedernales Falls_ 

12. "Upper Chelt bed." Limestone, gray, fine grained, indistinctly bedded, cherty, 
contains mOle th~,l 50 pmcent chert. Hard, forms distinct cliff along the 
bluiI und u cascade in Colorado River. Surface of the limestone nodular, 
mar'ked with chel"t nodules derived probably from sponge masses. The 
chert is brownish-black, foraminiferal, and its surface is pitted with minute 
fossil euvities. In lllany cases it weathers to a tripoli-like cotton rock __ _ 

11. "Blue Limestone bed." Limestone, light gray, weathering blue gl ay, and 
marked by minute white hlotches. Hard, non cherty, uniformly finely 
crystalline, mostly nonfossiliferous, fairly thick bedded. Breaks in large 
rf'ctangulal' blocks and weathel s on exposed surfaces to very roughly 
etched and serrately ridged surface; breaks with conchoidal fracture re-
sembling in tbis respect Ellenburger limestone _ _ ___________________ _ 

10. "Algal bed." Limestune, black or dark chocolute, very fine gruined. Breaks 
into small black chips, chert bearing. The chert is in the form of nodules 
and irregular-shaped, thin lentils. The chert is dense, hlack, and very 
sparingly fossiliferous, broken by many joints and cracks, but some layers 
will make building blocks. Contains corals (probably Zaphrentis) , 
Bellerophon, Mmginifera, echinoid spines, and Bryozoa. The most charac­
teristic feature is the dark chocolate-colored blotches set in a light gray 
background and glving to the surface of the rock a distinctly mottled 
appearance. These dark blotches ure interpreted as algal murkings. The 
algal markings extend through most of the ledge, 12 to 14 feet thick. The 
ledge breaks into more or less smooth-surfaced blocks which will make a 
good building stone and take a good polish, bringing out the characteristic 
mottled markings ______________________________________________________________________________________ _ 

9. I.imestone, gray, massive, finely crystalline, containing thin stringers of 
chert, a fraction of an inch to 2lh inches thick. Amount of chert increases 
upward. No fossils _____________________ _____________________ _ _______________ _ 

8. Limestone, gray, massive, fine grained, uniform. Mostly non cherty, occurring 
in layers 2 to 4 inches thick ______________________________________________________________________ _ 

7. Pebble conglomerate, made lip of angular and little-rounded pebbles of lime­
stone % of un inch in size (maximum) in a matrix of sand mude up of 
limestone grains and large quantities of small crinoid fragments ____ _ 

6. Nodular chert bed. Limestone, dark gray or black, fine grained, massive; 
contains stringer~ and nodules of chert which constitute more than 50 
percent of the If'dge. Weuthers to a Tough, nodular surface. Lower 
layers contain oolite _____________________________________________________________________________________________ _ 

5. Sand, yellowish glay, consolidated, made up of coarse grains of limestone, 
small crinoid fragments, and small limestone pebhles % of an inch in 
size. The layer is porous and water bearing. Springs issue from this 
horizon _________________________________________________________________________________________________________________ _ 

4. Limestone, gray, coarsely Cl ystalline, massively bedded, nonfossiliferous, and 
containing nu ('hert except a few indistinct sponge nodules containing 
oponge- spicules appearing on the surface of a ledge 2 feet helow the 
top oj the hed. Thc beu ib distinctly lighter in color than the layers 
above and below, so that it stands out as a light gray band along the 
c.rest of a small anticline showing in the bluff on the south side of the 
l'1"Ver ________________________ ._¥ _____ ~_w~ ___ ~___ _ _ _______________________________ _ 

3. Limestone, black or very dark gray, subcrystalline, containing elongate and 
inegular-shaped dlllkcr masses interpreted as originating from sponge 
masses, but possibly of algal origin. The black masses are generally 
circular in (ross oection. They are Ilh inches in diameter, 8 to 10 inches 
long, and cylindrical or elbow-shaped. Other masses have quite irregular 
shapes. Many eire distinctly cherty and C11t with many fine calcite vein­
lets. The bed contains a few fossils; namely, small and lurge crinoid 
stems, sponge masses, and a small linoprodllctid. The beds grade upward 
into slightly lighter gray, less cberty limestone; and the sponge masses 
are "Iightly smaller toward the top __ _ 

51 

THICKNESS 

Feet Inches 

34 6 

7 2 

10 5 

22 4 

8 6 

4 

1 6 

28 

5 

10 



52 The University of Texas Publication No. 4329 

2. Limestone, dark gray or black, fine grained, thin bedded. Beds in layers 
3 to 6 inches thick. Fossiliferous containing in its upper portion Ethel­
ocrinus texasensis Moore and Plummer, crinoid stems (large, smooth, and 
deeply corrugated), Bryozoa, small Punctospirifer, a few small corals of 
Michelinia type, numerous corals belonging to the genus Zaphrcntis, Lino­
productus, and other brachiopods. The bed also contains layers and 
lentils of chert which contain many minute fossils, crinoid fragments, 
brachiopods, and Foraminifera. The upper thin layers have shale partings 
which contain crinoid stems and Foraminifera_ The shaly layers weather 
more easily than the massive beds above, so that the massive ledge along 

THICKNESS 

Feet lnr:hc; 

the cliff side is undercut, and in places a shelter or grotto is produced __ _ 42 
1. Limestone, dark gray, massive, fine grained, cliff forming, reef-like rock. 

The layer contains few thin cherty layers in the middle portion, but most 
of the rest of the thick, cliff-forming ledge is nonbedded. Contains large 
and small crinoid stems, few if any other fossils, and but little chert. 
The rock is distinctly petroliferous, especially near its base, and when 
broken gives distinct odor of oil. The ledge contains in its upper portion 
a lentil of thin, cherty beds that may possibly he the same beds described 
in layer No.2, but are apparently separated from No.2 by more massive 
beds. The ledge is cut by a nearly vertical fault at its west end. West 
of the fanlt there is a distinct unconformity hetween this massive ledge 
and the overlying thm limestone 11eds of layer No.2 ________ _______________ _____________ _ _ 83 () 

Total thickness measured ____________________ ___ __________ _ ____ _______________ _ _ ______ _ 

Subdivisions.-The Marble Falls group 
may be divided into two formations and 
several lentils as follows: 

County. The dark, thin-bedded strata be­
tween the Barnett shale and the massive, 
coarsely crystalline Chaetetes-bearing Ay­
lor Bluff limestone are exposed most 
typically along the bluff opposite Lemons 
Camp on San Saba River. They are ex­
posed also along the north side of King 
Branch on Sloan ranch and along the 
upper portion of Turkey Roost Creek on 
Sloan ranch. 

Big Saline formation-
West area-

Soldiers Hole lentil 
Lemons Bluff member 
Brook lentil 
Gibbons conglomerate 

East area-
Brister Bluff lentil 
Lemons Bluff member 
Aylor Bluff memher 
Gihbons conglomerate 

Sloan formation 

The west and east areas are separated 
by Cavern Ridge, an elevation of Ellen­
burger rocks extending north and south 
along the west edge of San Saba County 
(PI. I). With the exception of the Lemons 
Bluff member the lentils on the west side 
of the ridge do not have the same fauna 
as those on the east and are not exactly 
equivalent in age. Stratigraphic relation­
ships are shown in the cross section, 
Plate 9. 

SLOAN FORMATION 

Name and extenl.-The Sloan forma­
tion of the Marble Falls group is best 
exposed along San Saba River and its 
branches on the Sloan, Lemons, and Gib­
bons ranches, southwest of San Saba and 
along Colorado River above Alexander 
dam site at Marble Falls in Burnet 

Sloan strata have been found also at 
the base of the Marble Falls section on 
Colorado River below Marble Falls along 
the Marble Falls-Barnett contact from 
Cherokee Creek west across San Saba 
County to the Llano-San Saba highway in 
the Wallace Creek valley, 13 miles by road 
southwest of San Saba (PI. 13B), and at 
a few places along the contact of the 
Marble Falls and Barnett on the Sloan 
and Gibbons ranches in western San Saba 
County. The formation is present in most 
synclinal areas east of the San Saba-Mc­
Culloch County line and ahsent on the 
structural highs where it was removed by 
erosion before the deposition of the Big 
Saline formation. It has not yet been dis­
covered west of Cavern Ridgf' on the west 
San Saba County line and is thought to 
be absent on the Brady uplift in McCul­
loch County and along the granite ridge 
in Mason County (map, PI. 1). It has 
not been identified east of Cherokee Creek, 
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in Colorado River exposures south of 
Bend, or in Lampasas County. It is pos­
sible, however, that the usual oolitic bed 
south of Bend may he Sloan in age. 

The accompanying section measured at 
the type locality on San Saba River, oppo­
site Lemons Camp, is typical: 

Section of the Sloon formation on San Saba River opposite Lemons Camp, San Saba County 
(Coord. R-17, PI. 1; fig. 13). 

THICKNESS 

Feet Inches 

4. Limestone, dark gray, thin bedded, subcrystalline, granules look like re­
deposited dolomite grains, not very fossiliferous except near ba'le; COIl­

tains thin lentils of chert and a few sponge-like nodules; may represent 
the mottled beds of other sections_ Lower layers contain plant leaves and 
stems; other layers contain small (,honetids___ _______________ ____ ____ _________ _ _____ 38 

.1. Limestone, black, subcrystalline, having smooth surfaces; weathers to rounded, 
smooth boulders and pebblcs. The limestone layers are interbedded with 
thin, )Jlack shale. Both the shale and limestone layers are fossiliferous, 
containing large numbers of Mmginifera roemeri Girty, productids, 
chonetids, etc_ ___ _ _ _ ______ _____ ___________________________ ________________________ __ ________________________ 28 

2_ Limestone, black, hard, crystalline, containing more than 25 percent hlack 
chert, which occurs in large nodules, fossiliferous, contains corals, pro-
d uctids, etc. ____ _______ ___________________________________________________________________________________________ 14 

1. Limestone, dark gray, glauconitic, conglomeratic, contains phosphate nodules, 
"lllall "hert pebLles, water-WOln fossils _ ____ ___ _ ___ ________ ___ ____________________ 6 

Total thickness measured __ 

Dcscriplion.--The Sloan formation i~ 
distinctly thin bedded. The beds are un­
even, have rough surfaces, and contain 
distinctive fossils. The basal bed in most 
places if' a subcrystalline to crystalline, 
dcnse hlack. cherty limesto]]e' ;1, to 16 feet 
thi('k whieh. ill ;Jlosl places, has morC' 
thall tlO pereent blade chcrt. Thi" chert 
mcmber is overlain hy 50 Lo 100 feet of 
thin-he'dded, lllade suberystalline, fossilif­
('rons limestonc_ The lower layers in most 
places arc fossiliferous. They contain 
Ethelocrinus texasensis Moore and Plum­
mer, Marginifera roemeri Girty, Weller­
ella osagcllSis (Swallow), Derbyia crass a 
Meek and Hayden, Dictyoclostus mor-
1'0wensi~ (Mather), Linoproductus nodo­
SIlS (Newherry), Paeckelmannia, and 
many others. The J ossils are less common 
in the upper layers, and onc horizon ncar 
the top is yellowish gray in color, lighter 
in density, and contains many impres­
sions of plant stems and leaves of a reed­
like plant.. In certain places, 11articularly 
along the bluffs of Turkey Roost Creek 
on the Sloan ranch and in a small hranch 
of Wallace Creek 13 miles southwest of 
San Saha, shale partings 2 to 30 inches 
thick occur between the limestone layers 
(PI. 13B). In most places these shales 
are fossiliferous and some of the hest 
fossils from the Sloan formation come 
from these inter-limestone shale zones. 

8J 6 

Paleontology.-The following fossils 
have heen collected from the Sloan forma­
[jon, and a few of the typical species are 
shown on Plate 11. The corals have been 
identified by R. C. Moore and R. M. Jef­
fords (1945) ; the gastropods by J. Brookes 
Knight; and thc other species, by the 
author. 

Fussils collected flom the Sloan fOlfnation 

Anthozoa-
Stercocorypha annecLans Moore and Jeffords 
LophophyllidiLlm adapertum Moore and Jeffords 
Rarytichisma eras sum Moore and Jeffords 
Barytiehisma callosum Moore and Jeffords 
Barytichisma repletum Moore and Jeffords 
Cladochonus Iragilis Mather 
Amplexocarinia corrul'ata (Mather) 

Crinoidea-
Ethelocrinus texasensis Moore and Plummer 
Ciholocrinus punctatus Moore and Plummer 
Diphuicrinus croneisi Moore and Plummer 

Draehiopoda-
Chonetes choteauensis? Mather 
J urcsania wilberana (McChesney) 
Paeckelmannia sp. 
Horridonia globosa (Mather) 
Marginifera roemeri Girty 
Linoproductus nodusus (Newberry) 
Dictyoclostus morrowensis (Mather) 
Rhynchopora illinoisensis (Worthen) 
Rhynchopora magnicosta Mather 
Spirifer opimus Hall 
Punctospirifer campestris (White) 
Punctospirifer tranSVf'rsus (McChesney) 
Composita ozarkana Mather 
Composita deflecta Mather 
Composita elongata Dunhar and Condra 
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Cleiothyridina orbicularis (McChesney) 
Squamularia? perplexa (McChesney) 
Hustcdia miseri Mather 

Pelecypoda­
Edmondia, n. sp. 
Myalina wyominp;ensls (Lea) 
Myalina congeneris Walcott 
Leda sp. 
Parallelodon obsoletus (Meek) 
Posidonia sp. 
Pterinopectinella, n. sp. 
Avic1110pecten halensis Mather 
J ,ithophaga sp. 
Pleurophol'lIs ocddentalis Meek and Hayden 
Allorisma reflexum Meek 

Gastropoda-
Worthenia tahnlata (Conrad) 
Trepospira sp. jndet. 
Colpites d. C. minntns (Sayre) 
Naticopsis af{. N. subovata Worthen 
Orthonychia, 11. sp. 
Meekospira peracllta (Meek and Worthen) 
PhaJ kidonotus, n. sp. 

Ammonoidea-
l'haneroceras nolinense (Cox) 

Correlation.-It is rather difficult to cor· 
relate the Sloan fossil assemblage with 
the fauna of other districts because most 
of the older Pennsylvanian species of 
Oklahoma, Arkansas, and Illinois havc 
been identified by paleontologists 20 years 
or more ago before modern splitting of 
genera and species into narrow limits of 
differentiation was undertaken. However, 
it has been possible to compare our 
specics of brachiopods with the collections 
in the Walker Museum, and Moore and 
Plummer (1940) and Moore and Jeffords 
(1945) have assembled, studied, and re­
described all the crinoids and corals of 
the Morrow of Oklahoma and Arkansas 
and the Marble Falls of Texas. The ac­
companying table (p. 55) is a list of the 
Texas fauna with similar or very closely 
related forms identified from Oklahoma 
and Arkansas. 

All the coral identifications are by 
Moorc and Jeffords (1945) and the gastro­
pods by J. Brookes Knight. The list is a 
preliminary one. Many more forms that 
have not yet been identified occur hoth in 
Texas and the other states. It will be 
noted, however, from this table that out 
of 26 species of brachiopods, corals, and 
crinoids, 8 of the fossils, apparently 
mostly the long range forms, occur in the 
Hale formation of Arkansas, 15 in the 
Morrow of Oklahoma, and 5 In the 
upper Pottsville of Kentucky. None ex­
cept the long range forms like Hustedia 

miseri Mather, Composita ozarkana Ma­
ther, and others occur in formations 
younger than the Morrow. It is concluded, 
therefore, that the Sloan formation of the 
Marble Falls mav be correlated with the 
upper Morrow" and upper Pottsville 
formations. 

Fossil Localities ri 

27-T -5 (HH-37, PI. 1) .-Burnet County, 
0.4. of a mile south and 0.7 of a mile east of 
Marble Falls on the north blulI of Colorado River 
0.7 of a mile east of the hridge. It is rea~hed 
by taking the Johnson City road south from 
Marhle Falls to the bridge across Colorado River 
a distance of 0.4. of a mile, then walking down 
the north side of the J iver along the Marble Falls 
bluff. The locality occurs in the limestone strata, 
pallicularly in the shale partings about 0.75 of 
a mile helow the hridge. The hest collection has 
come from a grotto in the elilI side where the 
strata are oolitic and easily hroken. The speci­
mens ure numerous hut rather poorly preserved. 
Mal ginifera mcmcri Girty and Ethelocrinus 
texasensis Moore and Plummer have been col· 
lected here. 

205-T-4 (W-16, PI. ]).--San Saba County, 
3.5 miles due south and 1 mile west of San Saba 
courthouse on the San Saba-Llano highway near 
the contact of the Marhle Falls-Barnett strata. 
It is rca('hed by taking the San Saha-Llano road 
and driving about 4 miles south of Llano almost 
to> the second crossing of Simpson Creek. The 
locality is 0.1 of a mile north of the hridge near 
the fault which can plainly be seen from the 
hank on the east side of the highway. 

205-T--43 (T-18, PI. l).-San Saba Connty, 
9 miles due south, 1 mile dne east of Algerita 
and 10 miles southwest of San Saba. It is reached 
by takin?; the San Saha-Brady road 2.5 miles 
west of San Saba courthouse, turning southwest 
on the San Saba-Wallace Creek road and driving 
about 10 miles south to the Marble Falls-Ellen­
hurp;f'r ~ontact. Near thi" point a dim road leads 
01I to the west to an old water tank about 0.1 
of a mile from the road. From the water tank 
walk down the creek about 300 feet to a stp.ep 
bluff on the east side of the creek. Fossils occur 
along the blulI. Most of the best sperimens have 
come from shale partings in the limestone about 
10 feet above the hase. Most of the fossils have 
been collected from this shale, but many more 
can he obtained by di?;ging ant the shale, spread­
ing it on the ground, and carefully examinin?; 
it for the good specimens. 

205-T-65 (R-16, PI. 1) .-San Saba County. 
0.5 of a mile south and 0.2 of a mile west of 
Maxwell Crossing. It is reached by taking the 
San Saba· Brady road to Harkeyville, turning 
50llthwest at Harkevville on the road to Sloan 
community, traveling 1.4. miles to a road running 

liThe lrrr~e ranchc'l in San Saba County nrc privately 
owned. Before ,~ntcnng these rclnc1'e6. It is best to 8ee the 
owners and get permiSSIOn !lud dIrections for passing through 
the ranch. 
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Regional occurrence of Sloan fossils 

Sloan Fauna 

Foraminifera 

Sloan~ Morrow, 
Texas Oklahoma 

Millerella marblensis Thompson ~________________ x 

Anthozoa 
Stereocorypha annectans Moore and J ef-

fords _____ ____ __________ ______ ________________________________ x 
Lophophyllidium adapertum Moore and 

Jeffords _____________________ _ 
B ·rytkhisma crassum Moore and Jeffords 
Ra"yLi('hisma callosum Moore and Jeffords 
Ihrvtichisma repletum Moore and Jeffords 
n"dochonus fragilis Mather 
Amplexocarinia corrugata (Mather) 

Brachiopoda 
Chonetes choteauensis Mather _________________ _ 
Iuresania wilJ,erana (McChesney) 
Paeckelmannia sp. __________________________________ _ 
Horridonia glohosa (Mather) 
Marginifera l'oemeri Girty 
Linoproductus nodosus (Newherry) 
Dictyoclostus morrowensis (Mather) ._ 
Rhynchopora iIIinoisensis (Worthen) ____ _ 
Rhynchopora magnicosta Mather _____ __. 
Spirifer opimns Hall ____________________ _ 
l'unetospirifer campestris (White) 
Punctospirifer transversus (McChesney) __ _ 
Composita ozarkana Mather ________________ _ 
Composita deflecta Mather . ____________________ _ 
Composita elongata Dunhar and Condra 
Cleiothyridina orbicularis (McChesney) 
Srruamularia? perplex a (McChesney) 
Hustedia miseri Mather 

Pelecypoda 
Edmondia, n. sp. _ __ _____ _ ______________________ _ 
Parallelodon ohsoleLus (Meek) 
Myalina wyomingensis (Lea) _________ _ 
Myalina congeneris Walcott __ _ 
Leda sp.? _______________________ _ 
Posidonia sp.? 
Pterinopectinella, n. sp. 
Aviculopecten halensis Mather . __ 
Lithophaga sp.? ________ _ 
Pleurophorus occidentalis Meek and Hay­

den 
Allorisma reflexum Meek ____ _ __ _ 

Gastropoda 
Worthenia tabulata (Conrad) 
Trepospira, sp. indet. ____ . 
Colpites afL C. minutus (Sayre) __ _ 
Naticopsis afI. N_ subovata Wortben . ______ . 
Orthonychia, n. sp. __________________________ _ 
Mcekospira peracuta (Meek and Worthen) 
Pharkidonotus, n. sp. __ _ ___________ _ 

Ammonoidea 
Phanerocera" nolinense (Cox) 

Crinoidea 
ELhelocrinus tcxa~ensis Moore and Plum­

mer 
Gbolocrinus punctatus Moore and Plum-

mer ____ __ _______ __. ______________________ _ 
Diphuicrinus croneisi Moore and Plummer 
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due west, taking the west road and following 
the main traveled highway to the Sloan com­
munity, a distance of about 7.5 miles beyond the 
white housc to a road fork leading to San Saba 
Hiver at Maxwell Crossing. Then take the road 
to Maxwell Crossing and conti nne along a second­
ary ranch road 0.4 of a mile, turning abruptly 
south over a rough pasture road leading to King 
Spring. Proceed about 0.2 of a mile to a pasture 
gate. The fossil locality is just inside the gate 
on the northwest slope of a hill. Great quantities 
of Marginifera roemeri Girty and its associated 
group of fORsils occur here. 

205-T -84 (R-17, PI. 1) .-San SaJJa County, 
1.3 miles south and 0.5 of a mile west of Max­
well Crossing. It is reached by following the 
same directions given above and continuing south 
from Locality 205-T-65 at the Sloan ranch gate, 
a distance of 1.6 miles to Turkey Roost Creek, 
then walking down the ('reek about 0.5 of a mile 
Lo the contact of the Marble Falls-Barnett for­
mations. By following a dim pasture road, it is 
possible to drive most of the way. The fossils 
occur in the strata on both sides of the creek 
below a rather conspicuous limestone conglom­
erate. The conglomerate is thought to be Big 
Saline in age and the strata above the con­
glomerate are Lemons Bluff. This is a rather 
difficult locality to l'l'ach hut a very interesting 
one. 

205-T-92 (R-15, PI. D.-San Saba Connty, 
6.6 miles due south of Richland Springs on the 
Jack Sloan ranch. It is reached hy taking the 
Richland Springs-Maxwell Crossing road to the 
Jack Sloan ranch house, a distance of 9 miles; 
then proceeding 0.4 of a mile east of the Jack 
Sloan ranch houses to a wire gate and dim road 
leading north into the pasture, driving up the 
dim road a distance of 0/1. of a mile to a large 
caliche pit. Large numbers of fossils occur in 
1 he bottom and the sidcs of the caliche pit. 

205-T-98 (R-15, Pl. 1).--Sall Saba County. 
2.7 miles south and 3.6 miles west of Algerita 
on the Leonard ranch. It is reached by taking 
the San Saha-Bradv roar! to Algerita, continuing 
1.5 miles west of Algeritn, turning due south on 
the road to Leonard ranch and proceeding to the 
ranch, a distance of .'3.5 miles; then taking thr: 
road from Leonard ranch house south toward 
Baker Springs and (hiving a distance of 0.9 of 
n mile to n point at the foot of a rather steep 
bill where the road is crossed by an east-west 

flowing branch. Walk up the branch a distance 
of about 0.3 of a mile to the contact of the 
Marhle Falls and Barnett. The fossils occur in 
the limestone layers just above the Barnett shale. 
This is the locality where a very interesting sand­
stone dike resembling the masonry of an ancient 
concrete dam and originating at the unconformity 
above the Sloan strata penetrates the upper 
Marble Falls beds. 

BIG SALINE FORMATION 

Description.-The Big Saline formation 
was named by Cheney (1940) using the 
excellent exposures along Big Saline Creek 
in Kimble County as the type locality 
(PI. 13A). The formation consists of 
coarsely crystalline, fairly massively 
bedded, fossiliferous, light-gray limestone 
weathering white and containing many 
layers and nodules of dark-gray and black 
chert. The most common and most con­
spicuous fossils are tiny fusulinids which 
occur in great numbers and very large, 
elongate, cylindrical colonies of a coral 
belonging to the genus Chaetetes. The 
beds vary greatly in thickness and, in 
general, thin by non-deposition of lower 
beds on uplifts and domes (fig. 13). The 
typical beds can be traced from Big Sa­
line Creek in Kimble County eastward to 
Honey Creek in Mason County, and from 
the Gray ranch 5 miles southwest of Brady 
in Mason County to the Neal ranch, 1 mile 
west of the McCulloch County line where 
they play out against the Hall uplift and 
Cavern Ridgc. East of these ridges other 
beds occur which are simHar in appear­
ance, con lain the same gastropods, and 
are regarded as belonging to the Big Sa­
Jinf~ formation although they do not con­
tain the same fusulinids and ammonoids. 
The accompanying section shows the suc­
cession of beds of the Big Saline formation 
at the type local ity on Big Saline Creek, 
Kimble County. 

,'ip(tion of Bi~ Salinr IOl/nation on Llano River, ncar mOllth of Big Saline Creek, Kimble County 
(Coord. II-35 , PI. 1; fig. 13). 

Strawn group-

TIIICKNESS 

Feet Inches 

16. Limestone, black weathering yellowish gray, ('rinoidal, contains glauconite, small 
green and gray chert and limestone pebbles, fusulinids, resemhles the stratifica-
tion along an old sea beach __ .----------_____ _______________ ____ _____ ________ __ __ ______________ __________ 1 

Big Saline formation-
15. Shale, black, weathering yellow, thinly bedded, unfossiliferous for the most part ___ _ 6 
14. Limestone, gray, crinoidal, made up of quantities of crinoid fragments poorly 

preserved, grades laterally into shale _________ .. __ ._ __ __ ________________________ _ 
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THICKNESS 

Feet Inches 
13. Limestone, black, fine grained, subcrystalline, bard, weathering yellow, contammg 

the alga Taonurus caudigalli (Vanuxem), dense black chert, fusulinids, and 
Phaneroceras compressum (Hyatt) ________________ __ ______ _ ________________________________________ _ 

--unconformity--

12. Limestone, gray, uniformly finely crystalline and chert bearing. The chert is light 
gray, almost white and in the form of small nodules which contain minute 
sponge spicules. The linlestone is medium to thin bedded. The beds range from 
2 to 12 or ]Il, inches in thickness. The upper layers contain quantities of large 
Chaetetes corals, many fusulinids (FusulirlU !lanoensis Thomas), compositids, 

1 

horn corals, and a few other marine fossils___________________________________________________________________ 75 
11. Limestone, light gray, almost white, massive, weathers to hrecciated chip-likc 

fragments, having yellowish stain. No chert or fossils were found, but the rock 
contains dark-colored productid spines and some layers appear to be made up 
of angular chunks of limestone 1 inch to 114 inches in size. The whole section 
appears to be a reef-like limestone and is probably of reef origin ___________________________ 21 

JO. Limestone, dark gray, hard, very finely cryotulline to suberystalline, ehed 
headnp;. The chert is dark p;ray and somewhat speckled and contains white 
sponge spicules. In places the limestone contains sponge or algal markings 
in the form of black blotches havinp; irrcp;ular shapes. The heds are 1 inch 
to 14 inches thick, exposed along the facc of the cliff, and consist of 3 
divisions as follows: __ ____ _______________ __________________________________________________________________________ ______ 31 

c. Massive Chaetetes-bearing layer _____ _ ____________ ____ ____ ___________ 2 ft. 
b. Mottled algal or sponge-bearing beds ___ ___ __ __ ___ 6 ft. 2 in. 
a. Evenly hedded mostly nonfossilifclo11s heds containing echi-

noid spineo especially prominent in a layer 15 inches below 
the top _ _ 2.1 ft. 

9. Shale, gray, soft, calcareous, containing numerous well-preservpc! fossils-Schizo-

6 

phoria, Spirifer, horn corals, PhanelOceras, Pronorites, productids __ __ ____ _______ fi 
8. Limestone, gray, finely Clystalline, chert hearing. The chert is in the form of 

dense black nodules and stringers 3 inches thick and 36 inches long. The 
layer is fossiliferous, contains minute fusulinids (Fusulinella primaez'a), other 
minute fossil fragments, small Foraminifera, and large Chaetetes colonies. The 
hase of the stratum is distinctly uneven as if deposited on a wavy surface. The 
top is also uneven and very rough. A distinct shale parting occurs at the top 
which is fi inches thick and forms a prominent cleft in the cliff side. The 
Chaetetes bed forms a good marker horizon which can be easily recognized 
and traced locally for some distance __ _ ______ 1 i) 

7. Limestone, p;ray, suberystalline, slightly shaly, grading upward from hase into 
harder, highly fragmental mottled layers which form the base of the cliff and 
are apparently made up of a mass of small nodules and fragments, angular to 
subround, and from a fraction of an inch to 1% inches in size 15 

G. Limestone. dark gray, subcrystalline to crystalline, thin hedded; the beds are 
.'3 to 6 inches thick flnd contain a few echinoid spines and minute fragment" 
of spines and other minute fossils _ ____________ ______ _ ____ __ _ ___ _ _ ______ __ _____ _ ____ _ __ ____ _ 9 9 

5. Limestone, gray with pink tinge. finely crystalline to subcrystalline, massively 
hedded; consists of one single hed and contains a few small gray hlotches 
which apparently are not nodules. Also contains chert nodules 3 to 8 inches 
in diameter; dark gray in color, containing minute organic markings hut no 
fusulinids or identifiable Foraminifera 10 

,~. Limestone, gray, strongly mottled with a mass of darker gray, small, nodular-like 
bodies 14 of an inch to 1 inch in diameter. Thin bedded, consisting altogether 
of 11 heds, caeh ahout 3 inches thick _ ___ 4 

:3. Limestone, gray, nodular, marked with fine white streaks of calcite. The bed is 
separated into two halves by an uneven wavy parting in the midule. The 1(I'Ycr 
half of the bed contaillS small corals, small flakes of chert. and small nodules. 
The nodules appear to be algal in orip;in and consist of blotches of dukcr 
limestone cemented in a lighter matrix. The nodules average ahout 1 inrh in 
size _ _ ______ ___ ____ ____ __ __ _ __ ____ _ _ _ __________ _ __ _ _ _____ _ _ ____ 1 6 

2. Limestone, gray, crystallil'e; contains angular pehbles of ('h81 t, and pebbles of 
Ellenhurp;er dolomite 1 % inches in diameter. The pebbles me rather sparsely 
scattered 5 or 6 to the square foot. They are angular or suhangular with 
rounded edges ancl corners. One of the largest pebbles consists of a fragment 
of a much water-worn Chaetetes. The base of the section is poorly exposed, but 
the rock apparently lies directly upon the Ellenburger _ 4 
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THICKNESS 

Feet Inches 

Ellenburger formation-
1. Limestone, white, subcrystalline, smooth-surfaced rock which breaks with a dis-

tinctly conchoidal fracture __________________________________________________________________________ _ 50+ _ 

Total thickness measured 221 5 

The Big Saline strata can be traced 
eastward from the type locality along the 
edge of the Cretaceous overlap into Mason 
County where they are exposed on the 

downthrown sides of many of the normal 
faults. The strata carry exactly the same 
fauna, but the massive beds thin toward 
the northeast. 

Section of Big Saline formation and subjacent rocks along secondary road at Mill Creek, White's 
ranch, Mason County (Coord. H-35, PI. 1). 

THICKNESS 

Feet Inches 

Big Saline formation-
8. Limestone, black, weathering dark, yellowish-gray, hard, subcrystallinc, contain­

ing large numbers of well-preserved Phaneroceras compressum (Hyalt), Neo-
spirifer cameratlls (MOlton), and other fossils _____________________ _ 

7. Shale, covered by soil 'lnd alluvium _________ _ __ _ ______________________________________________ _ 
Ii. Limestone, hlack, hard, fossiliferous, interbedded with thin beds of soft black 

shale whieh are ahout 3 feet in thickness. The limestone beds are about 10 feet 
thick, have smooth surfaces, and break into slabs. One ledge has numerous large 
nautiloids 8 to 9 inches in diameter, SpiTifel rockymontallus Marcou, Pharki-lo­
notus, n_ sp., Syringa para, and others 

5. Limestone, black, hard, (hert bearing. The chert is black, and occurs in the 
shape of nodules, small lentils, and uneven thin layers which contain !lumcro\!, 
small fusulinids (Fusuhna llanoensis Thomas) ____ _________ _ ________________________ _ 

Barnett shale-
4. Shale, brownish black, containing thin bcd'! of limestone mostly covered with soil 

and brush 
Chappel formation-

3. Limestone, grayish white, crinoidal, made up of a coquina of small crinoid 
fragmcnts ____________________________________________________________________________________ _ 

2. Limestone or shale covel'cd with soil _ _ _ ______ ___ _ ______________________________________________ _ 
Ellenburger-

1. Limestone, white, hard, ~ubcrystalline; breaks with a smooth conchoidal fracture 
and contains a multitude of minute calcite veins and fine cracks plainly visible 
on smooth surfaces __________________________________________________________________________________ . __ ... _ 

To tal thickness __________________________________________________________________________________________ .. ______ _ 

4 
3 

35 

liO 

IB 

6 
9 

50 

185 6 

Section of Big Saline formation and older rocks measured on II oney Creek jnst northwest of White's 
Crossing road, Mason County (Coord. 1-33, PI. 1). 

Big Saline formation-
10. Limestone, black, weathering yellow, fossilifclous; contains Phaneroceras co/))-

THICKNES~ 

Feet 

pressum (Hyatt), nautiloids, and Taonurus caudagalli (VanuxemL____________ _ ________ 3 
9. Shale, black, mostly covt)l'ed with alluvium, gravel, and soil ___ 56 
8. Limestone, hlack, weathering yellow, fossiliferous; contains Phaneroccras COIII-

pres.mm (Hyatt) ____ __ __ ______________ ____ _ _ ___ _ __ _ ______ _ __ _ 3 
7. Shale, black, mo,t1y covered with gravel __ _______ __ _____ _____ ____ 20 
Ii. Limestone, dark gray, subcrystalline, smooth surfaced, evenly bedded having 

shale partings between <ome of the beds; contains algal marking'_ Beds range 
from 6 inches to 3 feet in thickness, containing Chaetetes, Composita, and 
other fossils ____ ____ _________________ _ _____ _____ ___ ___ ___ _____________ __ 40 

5. Limestone, gray, crystallille, "ell bedded_ The beds are about 1 foot thick. Few 
fossils ---------------- ----_ - ... _______________________________________ ._ ___ __________________________________ 55 

4. Limestone, dark gray, partly oolitic; rontains small fnsulinids in npper ledge. 
The upper ledge is more resistant and forms low falls in the creek _______ __ _ 14 
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3. Limestone, hlack, hard, suhcrystalline, chert bearing; chert nodules are black 
alt~ough they weather to a buff color. The beds occur in the form of 12 
resIstant layers 4 to 6 inches thick which produce small ridges across the 
creek. About 25 percent of the rock is made up of black chert which contains 
many fine white spicules, smaller Foraminifera, and fusulinids. The fusulinids, 
which are the well-k:lOwn form Fusztlina llanoensis Thomas, are especially 

TIIICKNESS 

Feet 

abundantly prominent in the next to lowest chert layeL________ _________________________________ 8 
Barnett 8hale-

2. Shale, brown, petrolifero us, fossiliferons; contains several thin beds of limestone 
3 to 12 inches thick. The shale is soft, brown, petro!ifcrous in layers a foot 
or more in thickness which alternate with soft oolitic, somewhat altered, brown 
limestone. The harder layers are fossiliferous; the fossils are poorly preserved 
but very numerous, pelecypods, caneyeJlas, bryozoans, and others _________________________ ___ 42 

Chappel limestone-
1. Limestone, pinkish white, hard, compact, massive, crystalline, crinoidal, having 

a rough granular surface. The crinoidal detritus is most plentiful in lower 
portion. Conglomerate cobbles occur at the base in some places ____ _____ ________________ 10 

Total thickness __ __ __ _____ _ _____ _ _ ______________________________________ _ _____________________ _______________ 251 

Section of Big Saline formation measured along Little Brady Creek 1,000 feet northeast of Smith 
ranch house and 240 fect east of wire fence, M c(;llllorh (;Ollnty (Coord. L-14, PI. 1). 

Big Saline formation-
6. Limestone, gray massive; containb fusulinids (Fusulwa llalloellois Thomas), 

Chaetetes, and a few other fossils ________________________________________________________ _ 
5. Limestone, dark grayish blue, hard, suhclystalline; contains some black chert and 

weathers into chips and slahs having rough surfaces. It is fossiliferous, con­
taining large shells of Pharkidol/otzls, n. sp., many productids, and a few 
fusulinids _ .. _______ __ __ ._._._. ______________ . _________________________________________ . ____ _ 

4. Limestone, dark gray, hard, suhcrystallinc, breaks with a conchoidal fracture 
and has a distinct odor of petroleum _________ ______________________ ____ __ ____ ___ __ ____________________ _ 

3. Limestone, black, weathers light yellow, thin bedded, breaks into flags 1ft inch 
to 3 inches thick, averaging about 1 inch thick, fossiliferous, contains produetids 
and a Derbyia ____ . _____________ ._ .. _ ___. _____ "" __________ .___________ ________________ __________ __ _______________ __ 

2. Limestone, black, weathering a light cream color, dense, suhcrystalline, breaks 
with a conchoidal fracture and along bedding planes and joint lines to produce 
rectangular blocks 1 foot thiek nnrl ] 8 inches long whidl form excellent 
building blocks ____ . __________ . __ . ________________________________________________ . ___________________________________ _ 

1. Limestone, black, sub crystalline ; breaks to form hard curved chips 1 inch to 
2 inches thick; contains numerous fossils, large DictyoclostllS morrowensis 
(Mather), Chonetes dominns R. U. King, Spirifer rockymontanlls Marcon, and 
others. Contains also one chert lentil of dense black unfossiliferous chert. 
Bottom unexposed. Total thickness exposed 

Total thickneos 

THICKNESS. 

Feet fnehes 

6 

3 

10 

4 

3 6 

7 6 

2.') JO 

AI. icrosco pic characteristics.-The micro­
scopic characteristics of the Big Saline 
beds have been described by Vdden 
(1919.A) and Vdden and Waite (1927). 
The most striking feature of the limestone 
when viewed in thin section under the 
microscope is its sponge-spicule content. 
Particularly the middle layers, now reo 
ferred to as Lemons Bluff beds, consist of 
a mass of sponge spicules cemented with 
calcium carbonate to form a thin solid 
ledge difficult to cut with the ordinary 
rock saw. When dissolved in acid, in 
many places the silica content of the rock 

will amount to more than 50 percent by 
volume. Thin sections of the upper beds 
also reveal in most places large numbers 
of Foraminifera. Outlines of these fossils 
are particularly well preserved in the 
chert, where they can be seen with a hand 
lens. 

Mic/ofossils found in Big Saline furmation' 

Foraminifera­
PseudostaffclIa sp. 
Fusulina lIanoensis Thomas 
FusllJinclIa primaeva (Skinner) 

aAll identifications Ule by Helen J. Plummf'r. 
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Millerella marblensis Thompson 
Cribrostomum marblense H. J. Plummer 
Reophax bendensis H. J. Plummer 
Reophax emaciatus H. J. Plummer 
Hyperammina bulbosa Cushman and Waters 
Ammodiscus semiconstrictus Waters 
Glomospirella umbilicata (Cushman and 

Waters) 
Endothyra distensa H. J. Plummer 
EndothYI anella arrnstrongi bubsp. liohrina 

H . .J. Plummer 
Endothyra rotaliformis Warthin 
Bradyina sp. 
Globivalvulina biserialis Cushman and Waters 
Poly taxis scutella (Cushman and Waters) 

Bryozoa­
Ostracoda-

Some of these microfossils occur in the 
cherts of the upper member in the form 
of moulds so that long cavities are found 
scattered profusely through the chert 
nodules. 

Distinguishing featnres.-The charac­
teristics that distinguish the Big Saline 
group of beds from other Carboniferous 
formations may be summarizcd as follows: 

1. Its black, nodular chert marked by tiny 
cavities and Foraminifera. 

o Its algal content expressed by the interest­
ing, strikingly mottled beds in the upper 
portion of the Big Saline member (PI. 
lOB) and the characteristic markings of 
Taonurus caudagalli (Vanuxem)' found 
on the surface of the Lemons Bluff lime­
stone. 

:1. The siliceous content of the Lemons Bluff 
member due to grcat quantities of sponge 
spir.ules. In its uppermost levels this 
member weathers to yield lightweight, 
buff-colored fragments called "cotton 
rock," a feature not found in other 
Carhoniferous formations. 

4. The Big Saline formation has some rather 
massive, thick, coarsely crystalline layers 
made up largely of large crinoid frag­
ments. The crinoid-hearing beds of the 
Big Saline are distinguished from the 
crinoidal limestone of· the Chappel for­
mation by the fact that the cross sections 
of the crinoid stems are generally much 
larger and in many places have a more 
complex central vertical canal through 
the center of the stem. The central canal 
of some of the Pennsylvanian crinoids 
is pentagonal in cross section, having a 
central tube surrounded by five connect­
ing lobes. All the Chappel crinoid stems 
have a simple round canal in the center 
of the stem. 

5. The rich faunas prcsent in the middle and 
upper layers of the Big Saline enable 
one to distinguish the formation readily 

with little experience from the Sloan 
formation below. 

Subdivisions 0/ the Big Saline forma­
tian.-The Big Saline formation may be 
subdivided on a basis of lithology and 
paleontology into a series of 4 to 7 memo 
bers, most of which are discontinuous and 
may be best referred to as lentils. These 
are as follows: 

WEST AREA 

So Idlers Hole lentil 
Lemons Bluff member 
Brook lentil 
Gibbons conglomerate 

EAST AREA 

Brister Bluff lentil 
Lemons Bluff member 
Aylor Bluff member 
Gibhons conglomerate 

The stratigraphic positions of these lentils 
are shown in the sections, Plate 9, and are 
described in the following paragraphs. 

Gibbons canglomerate.--A basal con­
glomerate marks the contact of the Big 
Saline and Sloan formations in some 
places. In other places a thin, glauconitic 
sand intervenes containing phosphatic 
nodules, and in many others the Big Saline 
limestones or shales lie directly on Barnett 
or even Ellenburger strata with or without 
a thin conglomerate at the base of the Big 
Saline. In a few places the basal Big 
Saline strata consist of limestone nodules 
intermingled wiLh water-worn casts of 
Bellerophon shells. In still other localities 
a thin layer of beautifully banded, nearly 
spherical algal "biscuits" marks the contact 
of the Big Saline and older strata. The 
Lype section of the Gibbons conglomerate 
is a thin pebble conglomerate 6 inches to 
1 foot thick which occurs between the Big 
Saline and Barnett in an exposure one­
fourth of a mile north of the new San 
Saba-Brady road on the Gibbons ranch 
2Y2 miles south of Hall, 0.4 of a mile east 
of the point where the road crosses the 
west-facing Marble Falls escarpment. The 
conglomerate is 8 inches to 1 foot thick 
and is distinctly a pebbly conglomerate 
made up of pehhles three· fourths of an 
inch to 1 inch in diameLer, set in a matrix 
of coarse sand or very small pebbles. The 
large pebbles as a whole are remarkably 
uniform in size; the largest is 1 inch in 
diameter and the smallest three· fourths of 
an inch, unless the coarse matrix material 
is considered. The matrix grains average 
1 mm. to 3 mm. in size. The pebbles of 
the conglomerate consist of subangular 
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limestone and chert mostly derived, it is 
thought, from the Ellenburger dolomite. 
The conglomerate ledge is consolidated 
and, where broken, fractures across thc 
pebbles without distintegration, although 
a Iew pebbles weather out by solution 
and can be picked up on the surface. Thc 
type section along the right·of·way is shown 
in the accompanying table. 

6. Around the prominent outlier on the White 
ranch, O.S of a mile f>Outh of the old 
Cavern road and 2.S miles west of the 
line between San Saba and McCulloch 
countie3 (Coord. M-14, PI. 1). 

7. Locality 205-T-1l3 on small branch O.S 
of a mile south of Leonard ranch house, 
San Saba County (Coold. S-15, PI. 1). 

The conglomerate on the White ranch 
ou tlier consisls of chert cobbles one· fourth 

Sec lion north of new San Saba-Brady highway, 2% miles sunth of Hall, San Saba County 
(Loe. 205-T-I02; Coord. 0-13, PI. 1). 

Big Saline formation-

THICK"Ir;S~ 

Feet Inche.1 

4. Limestone, dark gray, crystalline, chert bearing; badly slumped, but fossiliferous 
and containing Neospilifel camemlllS (Morton) and other typical Marble 
Falls fossils. Marginifcw havdellellsis Girty was collected 15 feet from the 
base _________ ______________ _ _ _ _ ________ ______ ________ ________________________________________ __________ __________ _ __________ 18 

3. Gibbons conglomerate, dark gray, containing limestone and (,hert pebbles of 
un if orm size set in a matrix of coan;e, pebbly sand 1 2 

Barnett formation ~ 
2. Shale, mostly ('overed and forming a smooth, gra;,sy slope 15 
1. Limestone, dark gray. almost bIac k, fossiliferous, contaiuing Leiorhynchus car­

boniferum Girty and other Mississippian fossils and fairly well exposed in the 
creek bottom _ _ ________ _ 

Total thickness ,')5 2 

Since no fossils have been found imme­
diately underneath the conglomerate, one 
cannot be positive that the conglomerate 
is actually at the base of the Big Saline, 
but it is thought to be. 

Other exposures where a thin conglom­
erate occurs at the contact of the Big 
Saline and older beds are as follows: 

1. Doublehorn Creek valley hetween Fowlel 
and Cox ranches and at road cfossing 
over Douhlehorn Creek, east of Fowler 
ranch house, llllrnet County (Coord. 
11-39, PI. 1). 

2. Road cut on San Saba-Llano road 5 miles 
south of San Saba (Lof'. 20S-T-40; Coord. 
W-17, PI. 1). 

:1_ Small gully northwest of large earthen tank, 
north of highway about 0.5 of a mile 
east of Lemons ) anch house, San Saba 
County (Coord. R-16, PI. l). 

4. NOlth side of Brady Creek on Session 
ranch, 3 miles ea"t of Brady, McCulloch 
County (Coord. 1-17, PI. 1). 

S. East of spillway of Shropshire Lake, 3 miles 
northeast of Brady, McCulloch County 
(Loe. 153-T-85; Coord. J-17, PI. 1). 

inch to 4 inches 1Il diameter, angular and 
subangular, firmly cemented in a chert 
matrix. The cobbles are a mixture of 
black, white, and gray chert, with the black, 
older Marble Falls beds completely eroded 
away at this locality, and the white chert 
derived from the Ellenburger dolomite. 

The conglomerate of the Shropshire 
Lake locality (153-1'-85) consists of 
elongate, calcareous nodules perhaps of 
algal origin, limestone cobbles, and water­
worn fossils, including the following 
forms: Spirifer, Bellerophon, Allorismu, 
Bryozoa, and a few £usulinid~-a fauna 
quite different from the one associated 
with the conglomerate pebbles in San 
Saba County. The rock is cemented by a 
silty, calcareous matrix which weathers in 
places to a rusty yellowish-brown color 
and is about 2 feet thick. The section at 
this place is as follows: 

Scrtion of Big Saline strata near spillway at Shropshire Lake, 3 miles southeast of Brady, McCulloch 
County (Loc. IS3-T-8S; Coord. J-17, PI. 1). 

Brook member ('?)-
12. Limestone, gray, containing many fusulinids __ 
11. Shale en, covered by SOli and glaSS 

THICK:">lESS 

Feet Illches 

2 
3 
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THICKNESS 

Feet Inchc!> 

10. Limestone, dark gray, hard, smooth surfaces, fossiliferous, containing Euomphalus, 
small gastropods, Zaplllentis, and bellerophons --- ______ - ------ ----------- 1 

2 
3 
5 

6 
9. Shale (?), ~overed by grass _____________________________ _ 
R. Limestone, dark gray, massive, smooth sm£aced, unfossiliferous for the most parL_ 
7. Shale (?), covered by grass _______________________________________________ -----___ -----___ -------- ---------
6. Limestone, dense, hard, hrittle, conlains a few fossils and has a smooth surface. 

The fossil;; are bellerophons and ammonites (?) _ --------- ----------- I 
4 5. Shale (?), covered _________ _ ___ ___ - ____ __ . _ ------ --- --------- 6 

4. Limestone, dark gray, sub crystalline, dense, fossiliferolls, containing bellcrophons, 
nautiloid~, etr., much jointcd, weathering into rounded nodules __ 5 6 

Gibbons conglomerate lentil-
3. Conglomerate, nodules and cobbles of black Marble Falls limestone and many 

algal or fucoidal ('?) nodules set in a matrix of sub crystalline, nearly black 
lime'itone, fossiliferous, containing fucoids (?), Spiri/er, SquamlLlaria, echinoid 
spines and plates, corals resembling Campophyllum, and other Marble Falls 
fossils. The limestone is fairly soft and breaks into chips and small chunks. 
It forms the sluiceway of the lake_ 3 

2 
1 

Harnett formation-
2. Shale, covered with soil __ 
I. Limestone, gray, oolitic. (ontaining LeiOl hynchu8 and other Mississippian fossils 

Total thickness measured ____ _ 

The chert conglomerate on Doublehorn 
Creek east of the Fowler ranch is made up 
largely of chert and weathers to form a 
gravel slope resembling a terrace. Most 
of the Barnett is absent in this area, and 
Ihe chert gravel represents the basal layer 
of the overlapping Big Saline formation. 
The older rocks are uplifted in a fault 
block in this region. The section is shown 
in the accompanying table. 

33 6 

resemble the limestone at the top of the 
Barnett. Many water-worn. poorly pre­
served fossils, such as corals, Ort/lOtefes, 
iv[ argini j.em, crinoids, and others, similar 
to forms in the Sloan, ocrur in the Gandv 
matrix between limestone cobbles. Som~ 
of the sand is cemented into a hard rock 
and contains veins of white calcite. The 
conglomerate grades upward into a coarse, 
limy sandstone layer which is about 1 foot 

Section of lower Marble Falls strata southwest of Fowler wnch hOlLse in valley of Doublelzorn Creek, 
Burnet COllnty (Coord. II-39, PI. 1). 

Big Saline formation-

TIIICKNESS 

Feet Inche.1 

4. Limestone, gray, thin bedded, containing sponge spicules _____ __________ _____ __ _ _ 20 
3. Shale, black, mostly covel ed, no fossils obtained ______________ _ 6 
2. Gibbons conglomerate, derived largely from chert and in the form of chert 

cobbles, 1 to 3 inches or more in size, may represent a disintegrated chert layer 3 
Ellenburger dolomite----

1. Limestone, white, dolomitic, crystalline 50 

Total thickness measured __ 76 3 

The most interesting exposure of the 
basal glauconite sand and conglomerate is 
in a small branch one-half mile south of 
the Leonard ranch headquarters and ahout 
900 feet west of the Leonard ranch-Berry 
Springs road. It consists of: a dark-gray, 
coarse, fossiliferous, glauconitic :3and con­
taining a large number of sub rounded 
cohbles and pebbles from a small fraction 
of an inch up to 10 inches in diameter. 
The pebbles are black, subcrystalline 
limestone, have a petroliferous odor, and 

thicl<. The exposure of the conglomerate 
lentil is about 30 feet long east and west, 
1 foot thick at each end, and thickens to 
4, feet in the middle. It grades laterally 
into medium to coarse-grained sand. 

The sand layer contains a few scattered, 
coarse pebhles, is glauconitic, resembles 
the sand forming the matrix for thc con­
glomerate pebbles, and can be traced for 
some distance along the valley side be­
tween thc BarneLt and Big Saline forma­
tions. At one point just west of the con-
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glomerate exposure two sandstone dikes 
apparently originating from the glauco. 
nitic contact protrude 20 to 30 feet up into 
the Marble Falls strata. The dikes are 
on each side of the vallcy, nearly opposite 
each other, and may have been at one time 
connected, forming a single dike, although 
there is no evidence to support this view_ 
The dike on the north side of the creek 
is the larger_ It is 34 feet high, 17 feet 
wide, and 130 feet long. It weathers into 
large spherical blocks or boulders 5 to 
8 feet in diameter which roll down the 
valJey side or remain suspended upon the 
top of the vertical ledge, making the dike 
appear to have been built up in the form 
of a wall of huge boulders_ The dike on 
the south bank is situated 60 feet east of 
the other. It is 16 feet wide, 20 feet high, 
and at lcast 100 fcet long_ It is almost 
directly above and south of the conglom­
erate lentil described above. The material 

between the Gibbons conglomerate lentil 
and the Lemons muff member, where it 
is present, and otherwise between the Gib­
bons conglomerate or older rocks and the 
Soldiers Hole limestone beds. The mem­
ber extends from the mouth of Big Saline 
Creek in Kimble County to Little Brady 
Creek south of Rochelle in McCulloch 
County where it pinches out against the 
Ellenburger up lift southwest of Hall (PI. 
1) _ The stratigraphic position of the 
lentil is shown in Plate 9. In most places 
the lentil consists of black, dense, sub­
crystalline, cherty, fossiliferous limestone 
in beds 3 to 18 inches thick, and in some 
places the limestone I ayers are inter­
bedded with dense black shale. It is char­
acterized everywhere by the presence of 
Fusulinella prirnaeva (Skinner) which oc­
curs in most places in great numbers. A 
typical section at the type locality near 
Brook ranch is given below. 

Section of the Blook lentil along abandoned highwrlY 3% lIIiles sOllth and 1 !nile east of Brady and 
%. of a mile northwest of Brook ranch headqual tcrs (Lo('. 153-'1'-1; Coord. H-19, PI. 1). 

THICKNESS 

Fect 

5. Limestone, hlack, hard, suhcrystalline, occun ing in 3 or 4. layers 1 foot to 18 
inches thick, and containing large numbers of minute fusulinids. Very numerous 
turreted gastropods and many Bellelophon-like gastropods. The gastropods in 
many places are silicified. Tbe limestone layers are separated by shale 
partings __ _______ _ _____ ________ _ _______________________________________________________________________ _ 3 to 5 

fl 4. Shale, black, soft, covered with soil ______________________________________ ___________ __________ ___ - --- _________ _ 
3. Limestone, black, hard, finely crystalline, fossiliferous_ 1 
2. Shale, black or dark gray, weathered to caliche _____________________________________________________ _ 9 
1. Conglomerate, made up largely of casts of Bellcrophon-like fossils, small chert 

nodules and calcareous nodules in some places; contains minute fusulinids 1 to 2 

Total thickness _____________________________________________________________________ -________________________________ _ 22 to 25 

of the dikes is exactly likc that of the 
sand at the contact of the Marble Falls 
and Barnett but does not contain many 
coarse pebbles, and it is thought that the 
dikes were derived from the sandy por­
tion of the Gibbons conglomerate mem­
ber, having been squeezed upward into 
the then soft marls of the Marble Falls 
just as quicksand tends to flow when 
pressed. 

Brook lentil.-The Brook lentil makes 
up the basal layers of the Big Saline for­
mation in Kimble, Mason, and McCulloch 
counties and contains Fusulinella prirnaeva 
(Skinner) and in many places a charac­
teristic zone of small turreted gastropods 
now being described and illustrated hy 
Dr. J- Brookes Knight. The beds occur 

Aylor Bluff mernber_-The Aylor Bluff 
member of the Big Saline formation oc­
curs in the area east of Cavern Ridge and 
lies stratigraphically between -fhe over­
lying Lemons Bluff member and the un­
derlying Sloan formation in the sections 
where the Sloan formation is present. In 
other places it intervenes between the 
Lemons Bluff and Barnett or older strata 
(PI. 9). It is thought to he ahout equiva­
lcnt in age to the Brook lentil beds of 
McCulloch County but may be older, since 
it differs from the Brook lentil beds in 
texture and fossil content. The Aylor 
Bluff beds are more massive, more 
coarsely crystalline, thicker, and contain 
more oolite, but do not contain the minute 
fusulinids so characteristic of the beds 
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of the Brook lentil. Aylor Bluff beds 
extend somewhat intermittently from the 
mouth of Brady Creek in San Saba County 
to the big bend in Colorado River east 
of the town of Bend. The member is 
apparently thickest in the synclinal areas 
and thins out on Ellenburger structural 
ridges. It is probably present in the type 
Marble Falls section at Marble Falls on 
Colorado River, but its limits cannot be 
easily recognized. 

The Aylor Bluff member is typically a 
light·gray, coarsely crystalline, somewhat 
oolitic, massive, crinoidal, lenticular lime· 
stone (PI. 13A). Tt is less siliceous than 
the Lemons Bluff beds above, thicker 
bedded, more coarsely crystalline, and 
contains less chert. The chert is lighter 
colored, in many places gray or speckled 
instead of black, and contains fewer fos· 
sils and fewer Foraminifera. The fossils 
in the limestone in most places are not 
represented by many species, but they are 
large in size. They include large crinoid 
stems, spirifers, productids, and large 
globular colonies of the coral Chaetetes. 
In a few places, the limestone shows cross· 
bedding, as if the calcium carbonate par· 
ticles and fossil fragments had been built 
up as a heap or reef, and that some of 
the upper material had been washed off 
the top and deposited in layers down an 
inclined slope. These more massive, more 
coarsely crystalline beds are apparently 

separated from the Sloan beds below by 
an unconformity. The lower surface of 
the Big Saline formation is uneven. It 
overlaps the Sloan beds and rests on Bar· 
nett and in some pbces on Ellenburger 
dolomite. In plaQes, a thin, nodular con· 
glomerate separates the Aylor Bluff and 
older beds. In other places, the member 
rests directly upon the black Sloan beds 
without any marked change. The Aylor 
Bluff member is quite variable in thick· 
ness, thinning out altogether over anti· 
clines and arches, and thickening in syn· 
clinal areas. The conclusion is that warp· 
ing of the strata took place after deposi· 
tion of the Sloan formation, resulting in 
erosion on the highlands, and that more 
detrital calcium carbonate was washed 
in or accumulated by accretion in the 
lower, deeper areas. It may be, however, 
that formerly the distribution of the Aylor 
Bluff beds was more uniform and that 
it has been removed by erosion on the 
anticlinal areas before deposition of the 
younger Lemons Bluff beds above. In the 
section along Turkey Roost Creek these 
massive Aylor Bluff beds thin, within half 
a mile, from 60 feet or more to 6 feet 
and are replaced by a thick, coarse lime· 
stone conglomerate made up of large lime· 
stone cobbles of Sloan aspect and con· 
taining numerous Chaetetes colon~es like 
those found elsewhere in the Aylor Bluff 
beds. A section of the member west of 
Lemons Camp is as follows: 

Section of the Aylor Bluff lentil at bluff on San Saba RiveT west of Lemons Camp, San Saba County 
(Coord. Q-17, PI. 1). 

THICKNESS 

Feet 

3. Limestone, gray, weathering to light gray, fairly thin bedded. The beds are 2 to 
6 inches thick and weather to small gray chips. The bedding planes are not 
very distinct ___________________________ . __ . __ .... ___ ._ ...... _. ______ .. ________ .. __ ..... ___ ... ____ ..... ___ .... _ .. __ .. _.... 10 

2. Limestone, dark gray, weathering to light gray, chert bearing. The bedding 
planes are not distinct, but the surface!; of the layers are mottled by algal 
markings and contain numerous Chaetetes in the upper layers. The beds 
stand out as a vertical cliff. Two indistinct, intra·formational limestone con· 
glomerate layers, spaced about 20 inches apart, may be observed on the face 
of the cliff. They are 3 to 4 inches thick and made up of rounded limestone 
pebbles :JU inch to 2 inches in diameter ___ .. _______________________ . ____________________________ .______________ 9 

1. Limestone, dark gray, weathering to light gray, finely oolitic in texture, rather 
massively bedded. The beds are 1 to 5 feet thick and contain a little gray 
chert and a few fossils, Michelinia and small crinoid stems. The layer appears 
to overlap the chert· bearing beds below and to dip less steeply than the lower 
strata showing cross-bedding in the cliff side. The base of the ledge is not 
exposed because of a small fauIL _________________________________________ ... _______________________ .__ 20 

Total thickness measured ___ .... _____________ ._. ______________________ .________________ ____ 39 
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South of the Bend-San Saba road cross­
ing on Rough Creek these coarscly crystal­
line, reef-like beds are 85 feet thick, and 
thc bottom is not exposed. On Colorado 
River in the thick section at Marble Falls, 
the beds appear to be at least 120 feet 
thide In the section at Marble Falls, 
however. the boundaries of the Big Saline 
and olher divisions are difficult to recog­
ni:le. The best present interpretation is 
shown in the columnar section (PI. 9). 

The fossils from the Aylor Bluff mem­
ber are in most placcs poorly preserved, 
and but few collections are available. The 
fossils which have been studied are com· 
mon long-range brachiopods and large 
bellerophons. These appear to be more 
nearly relatcd to the Big Saline fauna 
than to the Sloan assemblage. It is pos­
sible that when more detailed and more 
extensive collecting is done. the fauna 
will prove these beds to be Sloan in age 
and not Big Saline. But so far we have 
not found any very typical Sloan fossils 
in the lcw and small collections made 
from the Aylor Bluff strata_ and the exact 
age of the Aylor Bluff beds remains an 
interesting problem. 

Lemons Bluff member.-Ill the westcrn 
area the Lemons Bluff member occurs be­
tween the Brook lcntil containing the 
Fusulinella primaeva (Skinncr ) :lOne of 
minute fusulinids and the Soldiers Hole 
lentH containing large fusulinicls of the 
type of Fusulina llanoensis Thomas. In 
the eastern area the beds intervene bel ween 
the Aylor Bluff beds ancl Brister Bluff 
lentil. The member cxtends from Brook 
ranch in McCulloch County eastward to 
Indian Bluff in Lampasas County. 

The Lemons Bluff beds consist of a 
black, subcrystalline, uniformly bedded, 
siliceous, chert-bearing limestone, weath­
ering to yellowish- and grayish-brown 
tints, and are made up in many places of 
a great quantity o£ minute sponge spicules. 
The layers arc 2 to 12 inches thick (PI. 
lOA) and are characterized by flat, smooth 
surfaces, which yield in many places good 
building blocks and flagstones and weather 
to produce a lightweight siliceous rock. 
The individual layers in many places are 

bcparatcd by thin partings of shaly lime­
stone, so that a cliff face weathers to give 
the impression of a masonry wall, each 
I ayer standing out in relief. The most 
characteristic feature of the Lemons Bluff 
member is its high percentage of silica 
due largely to its sponge "picule content. 
Analyses of the rock indicate from 15 to 
63 percent silica with a 20 or 40 percent 
~ilica content common, making the rock 
essentially a siliceous limestone. Over 200 
analyses of the strata from different levels 
in Lypical sections have been made by 
I. W. Walling. The results of the analyses 
are shown graphically in Plate 9. 

The Lemons Bluff contains in most 
places a characteristic fauna. The best 
index fossils are Phaneroceras compressum 
(Hyatt), Pharkidonotus, n. sp. (a large 
noded gastropod belonging to the Bel­
lerophonidae), and Slraparolus savagei 
Knight (a low-coiled, smooth-surfaced 
gastropod). Other common fossils are: 

Paralegoceras tcxanum (Shumard) 
Spirifer rockymontanus Marcou 
Neospirifer cameratus (Morton) 
N eilsonia, n. sp. 
Amphiscapha suhquadrata (Meek and 

Worthen) 
Nuculana cf. N. bellistriata (Stevens) 

The surfaces of the limestones in many 
places are covered with impressions of 
the common alga, T aOnlfrUS caudigalli 
(Vanuxem) . 

This limestone member changes to shale 
beds in Colorado River valley and out­
crops at McAnelly Bend and along Colo­
rado River bluffs west of Bend as shale 
containing thin bands of dense black lime­
stone. Here the member has long been 
regarded by geologists as typical Smith­
wick shale. It varies in thickness from a 
few feet to 125 feet. It overlies the Brook 
beds unconformably in the western part 
of the uplift and is thought to be uncon­
formably in contact with the Aylor Bluff 
beds in the eastern part of the region. A 
typical section measured along the bluffs 
of Turkey Roost Creek on the Sloan ranch 
is as follows: 
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Section of Lemons Bluff member measured on bluffs 0/ Turkey Roost Creek, Sloan ranch, San Saba 
County (Coord. R-17, PI. 1; fig. 13). 

Lemons Bluff beds-
6. Limestone, black, evenly bedded (beds are 6 to 12 inches thick), 8ubcrystalline, 

weathering to yellowish brown, siliceous, smooth surfaced, breaks into rec­
tangular blocks which make good building stone. Very siliceous, the rock 
disintegrates upon weathering, where acid waters are present, to yield a 
siliceous earth resembling tJipoli. Some layers contain much chert. The chert 
is in the form of black nodules which weather to a reddish brown color with 
black centers. Many chert nodules contain Foraminifera, which appear as 

THICKNESS 

Feet 

moulds producing tiny open cavities in the hard rock ______________ .. _ __ ___________ __ _ 25 
5. Limestone, black, evenly bedded (beds are 2 to 3 feet thick), crinoidal; some 

of the layers are made up of a ma'iS of cri'lOidal fragments, small, very 
numerou'l, and evenly distributed. Other layers are somewhat. lrarder, thicker, 
and are fossiliferous, containing large bellerophons (Pharkidonotus, n. sp.), 
large ammonoids (Phaneroceras cOInpressum), Euomphalzts, and spirifers ___ - --____ 8 

4. Limestone, black, cven},Y. bedded, resembling the layers above but containing 
numerous large nautIlOIds ___________________________________ ._ _____________ ______________ 2 

3. Limestone, black, sub crystalline, evenly bedded; the beds are 6 to 18 inches 
thick and separated by shale or soft limestone partings 2 or more inches thick 
so that on the cliff side each harder layer stands out conspicuously and can 
easily be tracer! laterally. Most of the layers are Ilnfossiliferous _________________ 30 

2. Limestone, black, evenly bedded; the beds are thinner, averaging 4 inches, and 
in places apparently grading into soft, gypsiferous shale which is generally 
covered with talus. __ . ______________________ ._ .. ___ . __ .. _. __ . __________ . ____ ._. _________ .... ___ .. __ ... _____ . _________ .___ 20 

Gibbons conglomerate-
1. Conglomerate, light gray, weathering white, made up of a mass of well-rounded 

limestone pebbles cemented in a limestone matl'ix. The pebbles range in size 
from 14 inch to 21h inehes, averaging about 1 inch_._ .. ______ . _____ .. _____ ._ .. _ .. ___ . ______ . __ . _____ ._ 3 

Total thickness measured _____ .. ______ .. __ . ___ . ___________________ .. _. ________ ... ___________ .. _____ . __ .. ________ 88 

Section of Lemons Bluff limestone at Indian Bluff on Donalson Creek west of Lampasas, Lampasas 
County (Loc. 142-T-12; Coord. II-20, PI. 1). 

7. Limestone, pinkish brown, chert bearing, siliceous, thin bedded, weathers to light-

THICKNESS 

Feet Inches 

weight slabs _________________________________ _ ______________________________________________________________ . __ .. __ 13 6 

6. LiI?eston~, g~ay, fossiliferous, c??tains. crinoids, productids, and nodules 1 to 3 
mches III SIze made up of oolItIc grams _______________ ... ____ . ___ . _______ . _______ .__________________ 1 

5. Limestone, gray, subcrystalline, thin bedded. The beds are lh inch to 12 inches 
thick and have smooth surfaces. Some layers are separated by soft shale part· 
ings and break into thin slabs and chips; petrolifero us and for the most part 
un fossiliferous. The rock weathers to yellow and pinkish·brown, lightweight, 
sponge spicule· bearing, siliceous slabs ______________ ._ 43 

4. Limestone, dark gray and black, subcrystalline, thin to medium bedded; the 
layers range from 1 to 22 inches thick and have wavy, uneven surfaces, mostly 
un fossiliferous. The upper 91h feet contain blotches of black, organic masses 
which may have originally been sponge or algal masses. The black uodules 
give a mottled appearance to the surfaces of the layers so that they are locally 
referred to as mottled beds _. _________ . ___________________________ ... _____ . ____________ . __ ._. __ . ____________________ .__ 12 6 

3. Limestone, black, subcrystaIline, rough surfaced, chert bearing, forming a hard 
ledge which crosses the creek and forms a sort of natural low-water bridge. 
The ledge dips southeast at an angle of 30° ._. ____________ . ___ . __ ... ___ . ________________ ._____ 2 6 

2. Limestone, Llack, sub crystalline, weathering to very rough nodular surfaces; 
containing large nodules of dense black chert 2 to 11 inches in diameteL__________ 6 

1, Limestone, dark gray, almost black, subcrystalline, thin bedded; the beds range 
from 2 to 6 inches in thickness and have smooth, wavy surfaces containing a 
few fossils and some cherL. ___ ._._. ___ . ___ ... __ . ____ . __ . ___ . ______ . ______ . ______________ .. ______ . ________ .. _. ___ .__ 6 

Total thickness measured .... ________________________ .. , ____________________ . 79 
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The stratigraphic relationship of the 
Lemons Bluff member with the beds be­
low is unconformable. It thins by loss of 
its lower layers again~t bioherms of the 
Aylor Bluff member, is separated from 
the Aylor Bluff member in places by 
pebbles, nodules, or by banded spherulites 
known as "algal biscuits," that are de­
scribed elsewhere in this volume. It over­
laps on to the Sloan formation in places 
and mayor may not be separated from 
the Sloan by a conglomerate of cobbles 
largely derived from the Aylor Bluff beds. 
In the western region it lies unconform­
ahly upon the Brook lentil and in most 
places i.s separated from it hy a conglom­
erate of limestone pehbles, fossils, and 
limeston~ nodules. 

The fauna of the Lemons Bluff beds is 
large. Spirifers predominate, but in places 
large gastropods belonging to the genus 
Pharkidonotus are very common. Pro­
ductids are less common than in the lower 
beds, yet hurriedly made collections some­
times yield more than a dozen specimens. 
No fusulinids have been found as far as 
known but pseudostaffellids and other Fora­
minifera are very common and have been 
found at widely separated localities. The 
best index fossil is Phaneroceras com­
pressum (Hyatt). Fortunately this fos­
siX is fairly common and has been col­
lected in the black limestones of this 
upper member from Lampasas County line 
on the east to 15 miles west of Mason on 
the west. This fossil with its common 
a~compa?ying assemblage, namely, Spi­
nier op~mus Hall, Spirifer matheri Dun­
bar and Condra, Spirifer rockymontanus 
Marcou, Pharkidonotus, n. sp., and Strap­
arolus savagei Knight, serves to distinguish 
this member at once from the Sloan for­
mation. Several of the typical species 
found in the Lemons member are shown 
on Plate 14. Fossils of the Lemons Bluff 
are listed below. Pelecypods are not in­
cluded. The corals have been identified 
by Moore and Jeffords (191,5), the gas­
tropods by J. Brookes Knight, and the 
Foraminifera by H. J. Plummer. 

Most common species in the Lemons Bluff 
member 

Foraminifera-
Cribrostomum marblense H. J. Plummer 
Pseudostaffella sp. 
Millerella marblensis Thompson 

Anthozoa-
Empodesma imulum Moore and Jeffords 
Lophophyllidium extumidum Moore and Jef-

fords 
Lophophyllidium idonium Moore and Jeffords 
Paracaninia? sana Moore and J efIords 
Michelinia l'eferta Moore and Jeffords 
Striatopora religio~a Moore and Jeffords 
Cladochonus texasensis Moore and Jeffords 
Chaetetes favosus Moore and Jeffords 

Brachiopoda-
Rhipodemella peco['ii (Marcou) 
Chonetes dominus R. H. King 
Chonetina sp. 
Paeckelmannia derelicta R. H. King 
Horridonia bullata (Mather) 
Horridonia globosa (Mather) 

Gastropoda-
Pharkidonotus, n. sp. 
Straparolus savagei Knight 

Ammonoidea-
Phaneroceras compressum (Hyatt) 
Paralegoceras texanum (Shumard) 
Branneroceras branneri (Smith) 

Arthoceratoidea­
Rayonnoceras, n. sp. 

Nautiloidea-
Ephippioceras divisnm (White and St. John) 
Coloceras sp. 
Metacocel'as sp. 
Endolobu& conchiferus (Hyatt) 
Titanoceras sp. 
Titanoceras iIIinoisense (McChesney) 
Solenochilus brannm'i A. K. Miller, Dunbar, 

and Condra 

The exact age and correlation of the 
Lemons Bluff member with strata in other 
regions is not yet fully established. It 
contains many Morrow species, many of 
which are long-range types and cannot 
be used for correlation. On the other 
hand, it contains few, if any, fossils which 
are restricted to the Atok~ of Oklahoma 
or equivalent beds. Finally it contains 
several interesting forms not yet found 
either in the Morrow of Oklahoma and 
Arkansas or in the Atoka; namely, Para­
legoceras texanum (Shumard), Phanero­
ceras compressum (Hyatt), Pharkidonotus, 
n. sp., Straparolus savagei Knight, Rayon­
noceras sp., and others. The fact that it 
overlies the Sloan formation, thought to 
be upper Morrow, and overlaps the Brook 
lentil with its well-developed fusulinids 
not known in the Morrow, appears to b~ 
evidence that it is post-Morrow. It is 
thought to be, however, somewhat older 
~han the Cherokee shale. The accompany­
mg table shows the fossils of the Lemons 
Bluff beds, those that are common to the 
lower members of the Marble Falls, and 
those that occur in the Morrow of Okla­
homa and Arkansas. 
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Stratigraphic range of the Lemons BluB fauna 

Lemons Bluff Fauna 

Anthozoa 
Empodesma imulum Mmore and Jeffords __ 
Lophophyllidium extumidum Moore and 

J effords ________________________________________________ _ 
Lophophyllidium idonium Moore and Jef-

fords _____________________________________________________ _ 
P aracaninia? sana Moore and J effords _______ _ 
Michelinia referta Moore and Jeffords _______ _ 
Striatopora religiosa Moore and J effords ___ _ 
Cladochonus texasensis Moore and Jeffords 
Chaetetes favosm Moore and Jeffords ______ _ 

Brachiopoda 
Rhipodomella pecosii (Marcou) __ 
Chonetes dominus R. H. King _________________ _ 
Chonetina sp. ___ _ ________________________ _ 
Paeckelmannia derelicta R. H. King _____ _ 
Horridonia bullata (Mather) ____________________ _ 
Horridonia globosa (Mather) 0 __________________ _ 

Cancrinella hoonensis (Swallow) 0__ _ _ 

Marginifera welleri (Mather) . ________________ _ 
Marginifera haydenensis Girty 0 _______________ _ 

Linoproductus platyumbonus Dunbar and 
Condra _________________________________________________ _ 

Linoproductus meniscus Dunhar and Con-
dra 0 _________________________________________________________ _ 

Avonia sublineata (Mather) ______________________ _ 
Pustula pusilla (Girty) 0__ _ _________ • ________ _ 

Buxtonia sp. __________________________________________________ _ 
Echinoconchus semipunctatus (Shepard) __ 
Dictyoclostus hermosanus (Girty) 
Dietyodostus morrowensis (Mather) 
Leiorhynchus rockymontanum (Marcou) __ _ 
Wellerclla osagensis (Swallow) ________________ _ 
Rhynchopora magnicosta Mather . __ _ 
Dielasma suhspatulatum WeUer _________________ _ 
Spirifer matheri Dunbar and Condra ______ _ 
Spirifer occidentalis Girty 0_ 

Spirifer opimus Hall ______________________________ _ 
Spirifer rockymontanus Marcou ____ _ ____ _ 
Neospirifer cameratus (Morton) ______________ _ 
Neospirifer gorcii (Mather) 0________ _ ___ _ 
Composita ozarkana Mather ______________________ _ 
Composita ovata Mather _____________________ _ 
Composita deflecta Mather . _________________________ _ 
Squamularia? perplexa (McChesney) ____ _ 

Pelecypoda 
Solenomya, n. sp. _________________________________ _ 
Solenomya subradiata Herrick _________ _ 
Pleurophorus subcostatus Meek and 

Worthen __ ._ .. ___ . ___________ .. ________________ _ 
A&tarella variea McChesney _________________________ _ 
Leda hellistriata Stevens _______________________ _ 
Posidonomya fmeta Meek _______________________ _ 
Posidonia sp. __________________________________ _ 
Schizodus sp. ___________________________________________ _ 

Acanthopecten coloradoensis (Newberry)_ 
Avieulopecten, n. sp. ________________________________ _ 

Aviculopecten coxanus Meek and Worthen 
Allorisma terminale Hall __________________________ _ 
Allorisma costatum Meek and Worthen _____ _ 

Sloan, 
Texas 

x 

x 

x 

x 

x 

x 
X 

X 

Soldiers 
Hole. Morrow, 
Texas Oklahoma 

x 

x 

x 

X 
X 

X 

x 

x 
X 

X 

X 
X 

X 
X 

X 

X 

X 

x 

x 
X 

X 

X 

? 

X 

x 
X 

x 

X 

X 

X 

X 

Arkansas 

Brent-
Hale wood 

X 

X 

X 

? 

X 

X 

X 

X 

X 

X 

X 

? 

x 
X 

X 

X 

X 

? 

X 

X 

X 
X 

X 

X 
X 
X 

X 
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Kessler 

X 

X 

X 

? 

X 

x 
X 

? 
X 

x 
X 

X 
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Stratigraphic range of the Lemons Bluff fauna (concluded)

Only 10 species of the 70 identified
from the Lemons Bluff member occur in
the Sloan beds, 19 in the Soldiers Hole
member, 14 in the Morrow of Oklahoma,
9 in the Hale, and 15 in the Brentwood
of Arkansas, and 11 have been reported
from the Kessler. Probably a somewhat
larger number occurs in the Atoka of
Oklahoma and Arkansas, but the fauna
of the Atoka is not sufficiently well known
at present to make worthwhile com-
parisons.

Soldiers Hole lentil.— The Soldiers Hole
lentil is a massive reef-like series of lime-
stone beds which form the upper layers
of the Big Saline formation in Kimble,
Mason, and McCulloch counties and are
characterized by large fusulinids having
the general aspect of Fusulina llanoensis
Thomas and by globular colonies of
Chaetetes. The lentil extends from Big
Saline Creek in Kimble County to the
Ellenburger ridges south of Hall near the
San Saba-McCulloch County line. The
limestone is everywhere coarsely crystal-
line,crinoidal,and in manyplaces oolitic.

The lentil is massively bedded and in
places shows few bedding planes and
everywhere is generally much lighter col-
ored than the thin-bedded Lemons Bluff
beds below. It contains much less chert,
and the chert nodules where present are
generally lighter in color than typical
chert from the other members of the Big
Saline. It is thought that this lentil or
series of lentils represents a series of
accumulations of detrital material in the
upper part of the Marble Falls group of
beds and that this facies should be thought
of as a series of rather rapidly deposited
reef-like accumulations of coarse and fine
calcareous materials consisting of oolite,
crinoid detritus, coral masses, etc. The
lentils,because of their coarse texture and
oolitic content, are in most places porous
and permeable and constitute water-bear-
ing and oil-bearing horizons in areas
where the rock is beneath the surface.
Sections showing stratigraphic relations
and thicknesses of the Soldiers Hole lentil
are shown in the columnar sections (PI.
9) and in the accompanying table.

Arkansas
Lemons Bluff Fauna Sloan,

Texas

Soldiers
Hole,
Texas

Morrow,
Oklahoma Hale

Brent-
wood Kessler

Gastropoda*
Worthenia tabulata (Conrad) :_„
Straparolus savagei Knight
Straparolus, n. sp.
Donaldina, sp. indet
Pharkidonotus, n. sp
Pharkidonotus percarinatus (Conrad)
Cymatospira, n. sp

X

X

x

9

X
?

?

Cephalopoda— -Nautiloidea
Ephippioceras divisum (White and St.

John) _
Coloceras sp.
Metacoceras sp
Endolobus conchiferus (Hyatt)
Titanoceras sp.
Titanoceras illinoisense (McChesney)
Solenochilus branneri A. K. Miller, Dun-

bar, and Condra
Cephalopoda— Ammonoidea

Phaneroceras compressum (Hyatt)
Paralegoceras texanum (Shumard)
Branneroceras branneri (Smith) X "?

Cephalopoda— Orthoceratoidea
Rayonnoceras, n. sp.

*All gastropods identified by J. Brookes Knight.
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Section measured at Onion Creek between Rirhards lanch load crossing and the iron bridge on the 
road between Sweden School and Sawit at Soldiels Hole 6 miles east and 2% miles north 0/ Brady 
(Coord. K-15, PI. 1). 

THlCK1I!ESS 

Feet Inches 

Soldiers Hole lentil-
6. Limestone, light gray, almost white, massively hedded, crystalline, containing 

large fusulinids, corals, crinoid stems, and a few productids and many fairly 
large colonies of Chaetetes. The lower ledge is somewhat harder than the 
upper ledges; about 4 feet thick and strongly mottled with dark gray, almost 
black blotches _________ . __ . __ ... ___ . __ ..... _. __ ........ _ ... _ ....... _ ............ _._._ .... _. ___ .. _ ...... _ .... _ .... __ . __ ... .. 

Lemons Bluff heds-
5. Limestone, dark gray, almost blaek, weathering hrownish huff and reddish buff; 

occurs in layers 6 to 40 inches thick separated by conspicuous bedding planes 
that permit it to break easily into building blocks and flagstones. The lime­
stone is quite siliceous, contains large quantities of spongc spicules and 
numerous, fairly well·preserved fossils among which Pharkidonotlls and large 
produetids are most common ___ . . ___ ... _____ ..... __ 

Brook 1enti1-
4. Lime:t~me, light gray, hard, poorly bedded; tbe beds 1 to 2 feet thick, finely 

oolItIC ._. _____ . ______ .. _ _ __ ... __ . _______ ._ .... _ . ___ . _____ .... _. ___ . ___ . ____ .. _. __ ... _._ .. __ 
3. Limestone, hard, massive, poorly hedded, crystalline, fossiliferous; contains nu· 

merous small fusulinids identified as Fllsulinella primaeva (Skinner) . ________ ._ 
2. LimeE>tone, hard, black, poorly crystalline, containing numerous small, high·spired 

gastropods _______ . _ _ __ ._ .... _ ... _._ ..... _ .. _ ..... __ ............ __ ._._ .... _________ . ____ ,,_ .. _ 
1. Shale, ('ontaining 2 01' 3 layers of thin, ferruginous, nodular limestone and many 

limestone nodules of inegular shape 1 to 6 inches in diameter; in places quite 
fossiliferous hut generally poorly exposed and covered by grass . ____ ._._ ... _ ...... _ .... __ . 

Total thickness measured_ 

Chonetes dominus R. H. King 
Horridonia glohosa (Mather) 
Mandnifcra f(allatinensis (Girty) 
Marf(inifera havdenensis Girty 
Marginifcra wel1eri (Mather) 
Lino'productus sp. 

28 

30 

5 

4 

1 

30 

93 

6 

6 

The fauna of the Soldiers Ho1e member 
is shown in the following Jis1. and several 
chararteristic species are shown on Plate 
14. The corals are identified by Moore 
and .Jeffords (1945), the gastropods by 
J. Brookes Knight, the Foraminifera by 
H. J. Plummer. 

Linoproductns platyumbonus Dunbar and Con-

Fossils from the Soldiers Hole member 

Foraminifera-
Fu~u1ina llanoensi~ Thomas 
Crihrostomllm marhlense H. J. Plummer 
Enrlothyranella armstrongi suhsp. sollrina H . .T. 

Plummer 
Endothyra distensa H. J. Plummer 
Polvtaxis seutella (Cushman and Waters) 
Bradyina sp. 

Anthozoa-
Lorhnphyllidium extumidum Moore and J ef· 

fords 
Amplexocarinia corYUr,ata (Matber) 
Pscudozaphrentoirles lepidus Moore and Jeffords 
Pseudozaphrentoides spatiosus Moore and Jef-

fords 
Rodophyllum texanum Moore and Jeffords 
Neokoninckophyllum simplex Moore and Jef-

fords 
Neokoninrkophyllum grueile Moore and JpfIords 
Michelinia latebrosa Moore and Jf'ffords 
Cha("tptes cximills Moore and Jeffords 
Chaetetes subtilis Moore and Jeffords 
Chaetetf's favo'ius Moore and Jeffords 

Brar>hiopoda--
Onhotetes robusta (Hall) 
Orthotetcs kaskaskiensis (McChesney) 

dra 
Dictvoclo'itus morrowensis (Mather) 
SpiJ iff'r mathf'ri Dllnbar and Condra 
Snirifer opimus Hall 
Spirifer rockymontanus Mm'con 
Neospirifer cameratlfs (Morton) 
Neospirifer gOl'eii (Mather) 
Punctosnirifer transvpr~a (McChesney) 
Composita ozarkana Mather 
Composita elongata Dunhar and Condra 
Compo'iita trilohata Dunbar and Condra 
Composita gibbo~a Mather 
Composita wasatchensls Mather 
Cleiothvl idina orbicularis (McChesney) 
Schizophoria resupinoides (Cox) 
Roemerella sp. 

Pelecypoda-
Allorisma costatum Mef'k and Worthen 
Allorisma terminale Hall 
So]enomya suhradiata Herrick 

Castropoda­
Euphemitps, sp. indet. 
Orthonychia, n. sp. 
Mourlonia, n. sp. 
Pharkidonotus, n. sp. 

Ammolloidca-
Pronorites llanoensis Plummer and Scott 

Brister Bluff lentil.-Coarsely crystal. 
line, crinoidal, and oolitic limestones over-
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lie the Lemons Bluff member in synclinal 
areas in Lampasas and San Saba counties 
(PI. 9). The strata are particularly well 
exposed in the upper part of the hluffs 
at Rough Creek near the crossing of the 
Bend-San Saba highway. These upper 
beds have the same large fossils, the same 
Chaetetes colonies, the same general ap­
pearance, and occur at the same strati­
graphic positions as the Soldiers Hole 
limestone in McCulloch County; but 
strange to say, so far no large fusulinids 
have been found in them. One cannot, 

the blotches have the sbape of fucoids and 
look like flattened, bent, or curved broken 
pieces of lqrge twigs. Still others are 
simply elongate blotches (PI. lOB). These 
peculiar structures are thought by some 
to owe their dark color to disintegrated 
sponge masses and by others to marine 
algae. Similar mottled limestone occurs 
in the Soldiers Hole lentil and possibly 
at other horizons in the Big Saline forma­
tion. A description of the type section of 
the Bri"ter Bluff lentil at Rough Creek is 
included below. 

Section of Mm ble Falls formation at Rough Creek crossing on Bend-San Saba road, from mouth 
of Pool Branch to top of escarpment north of highway, San Saba County (Loc. 205-T-16; Coord. 
AA-16, Pl. 1). 

THICKNESS 

Feet Inches 

Brister Bluff lentil-
8. Limestone, white, massively bedded, weathers to large blocks and boulders wbich 

cap the top of the bluff; contains large crinoid stems, echinoid spines, large, 
nodular colonies of Chaetetes ___________________________________________ ._ __ ___________ ___ __ 20 

Lemons Bluff member--
7. Limestone, black, subcrystaIIine, weathering yellow, thin bedded; beds separated 

in some places by thin partings of shale. The limestone beds are 8 to 10 
inches thick and have wavy nodular surfaces. The limestone, especially in the 
lower beds, is fossiliferous, contains large linoproductids, crinoids, spiTifers, 
chonetids, and bryozoans. The npper layer contains numerous small turreted 
gastropods and a few specimens of Pharkidonotus, n. sp. ________________ . ________ . ___ . __ .. __ 43 

Aylor Bluff member-
6. Limestone, dark gray, cherty, mottled, algal, subcrystalIine, brittle. The chert is 

black and gray, nonfossiliferous. Some of the chert nodules are distinctly 
banded. The ledge forms a steep side of the cliff. and its top makes a promi­
nent bench along the east side of the bluff which is on the north side of the 
mouth of Pool Branch _________________________________________________________________________________________ .__ 7 

5. Limestone, dark gray, weathering light gray, very cherty, extends to top of cliff, 
and upper surface forms a south-facing point on a prominent cliff north of 
Pool Branch _____________ -__ --______ ___________________________________________ _________________________________________ 32 

4,. Limestone, dark gray, th;n bedded _ _ .. ________ .. _____ .... ____ 4 
3. Limestone, gray, massive, forms middle portion of bluff north mouth of Pool 

Branch _________ _ ______ .. _ . ____ ... ________ . _________________________ . ________ ._ .. ______ .. _______ .. ___ ._____________________ 17 6 
2. Limestone, thin bedded. The beds are about 1 inch thick and weather to form a 

prominent recess near the base of the bluff north of mouth of Pool Branch ____ 1 
1. Limestone, massive, weathers into small, rough chips and has a rough surface 

somewhat brecciated; forms prominent bluff crossing Pool Branch and having 
the appearance of a fault scarp. Contains at least one band of dense black, 
nodular chert. It is fossiliferous and contains large crinoid stems, productids, 
and chonetids _ _ ____________ ______ __________________________ ____ _ 24 

Total thickness measured 

therefore, be certain that they are exactly 
the same age as the Soldiers Hole lentil. 

One of the most striking features of 
the Brister Bluff beds is the presence of 
layers of limestone 3 to 10 feet or more 
thick having a distinctive mottled appear­
ance. The markings consist of irregular­
shaped black blotches 1 inch to 6 inches 
in size scattered through and over the 
surfaces of the limestone ledges. Some of 

148 6 

The fossils of the Brister Bluff lenlil 
have not been collected or studied in 
detail. In general, the brachiopods and 
corals appear to be quite similar to those 
collected and identified from the Soldier!! 
Hole lentil. No fusulinids, however, have 
been found and Bryozoa are more com­
mon. The Bryozoa were all collected from 
the north bluff of Rough Creek above the 
Lemons Bluff member one-fourth of a 
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mile downstream from the San Saba-Bend 
road crossing at locality 105-T-llS. A 
list of bryozoans identified from the lentil 
by M. K. Elias is given below: 

Bryozoa from Brister Bluff lentil 
(identified by M. K. Elias) 

Fenestella stabilis Elias, n. sp. (MS.) 
Fenestella d. cingulata Ulrich 
Fenestella sp. 
Phyllopora, n. sp., afI. cribrosa Mather 
Septopora af!. crebripora Mather 
Rhombopora d. lepidodendroides 
Sulcoretepora (Cystodictya) af!. occellata 

Ulrich 
Sulcoretepora (Cystodictya) af!. lophodes 

Condra 
Sulcoretepora, n. sp. 
Prismopora parvipora Elias, n. sp. (MS.) 
Amplexopora all'. cingulata Ulrich 
Polypora (Polyporella), n. sp.a 

:\Locatioll in strati~raphic seotion is in !omc doubt. 

Distinguishing characters of. members of 
Big Saline fonnation.-The chert in the 
Aylor Bluff beds is less fossiliferous, 
lighter colored, and in many places more 
speckled than that in the Lemons Bluff 
beds above. This speckled character, in 
which little, irregular gray or black 
blotches occur on a nearly white mass, is 
a criterion for distinguishing the Aylor 
Bluff member of the Big Saline. Another 
criterion for distinguishing the Aylor Bluff 
member is its oolitic content. Lentils and 
beds rich in oolites occur in many sections 
in this bed. The oolites are tiny, averaging 
0.05 to 0.1 mm. in diameter, thin-walled, 
and have concentric structure when ob­
served in cross section. In general, aho, 
the Aylor Bluff member is more coarsely 
crystalline and has a much higher content 
of crinoid fragments, fewer sponge spic­
ules, and less chert than the Lemons Bluff 
beds. The Lemons Bluff member is dis· 
tinguished by its high silica content. The 
Sloan formation resembles the Lemons 
BI uff member of the Big Saline in its 
thin sections but generally has fewer 
sponge spicules, more productid spines, 
more large fossils, and fewer Foraminif­
era. The Brook member is distinguished 
by its minute fusulinids; the Soldiers Hole 
I?e~ber is distinguished by its large fusu­
hmds. As far as known, fusulinids do not 
occur in the Sloan or Lemons Bluff beds 
but a PseudostaUella-like form occurs i~ 
the Lemons Bluff. In many places, much 

black chert and some glauconite occur at 
the base of the Aylor Bluff member. The 
Soldiers Hole lentil is distinguished by 
its fossils, Fusulina llanoensis Thomas and 
Fusulina, n. sp. 

Paleontology ot the Big Saline forma­
tion.-Large colonies of Chaetetes, large 
long-range brachiopods, Neospirifer came­
ratus (Morton), Dictyoclostlls morrowen­
sis (Mather), Linoproductus platyum. 
bonns Dunbar and Condra, and Schizo· 
phoria resupinoides (Cox) are most com­
mon and can be found mixed with frag­
ments of large crinoid stems at almost any 
locality. Pelecypods and gastropods are 
rare. Fusulinids, especially Fusulina llano· 
ensis Thomas, are common in nearly all 
exposures of the Soldiers Hole lentil west 
of the San Saba-McCulloch County line, 
but absent as far as known east of Mc­
Culloch County. All the brachiopods 
found in the Big Saline and most of the 
other fossils except the fusulinids and 
Bryozoa occur in greatest abundance in 
the Lemons Bluff member. It is thought 
that an unconformity exists in the section 
east of McCulloch County and that either 
the Fusulinella prirnaeva-bearing strata 
were not deposited or else deposited, ele­
vated relatively, and removed by erosion 
before the overlying black Lemons Bluff 
beds were laid down. On King Branch and 
along Turkey Roost Creek on Sloan ranch 
in western San Saba County, the Lemons 
Bluff beds lie directly upon the Sloan beds 
or are separated by a lenticular layer of 
coarse cobble conglomerate containing 
Chaetetes and other fossils similar to those 
in the Aylor Bluff member. A preliminary 
list of the Big Snline fauna as a whole is 
given in the accompanying list, and a few 
of the typical species are shown on 
Plate 12. 

The corals have been identified by 
Moore and Jeffords (1945) ; the fusulinids 
by N. L. Thomas (1931), Skinner (1931), 
Thompson (1942-A), and Dunbar (per­
sonal communication); the gastropods by 
J. Brookes Knight; and the Foraminifera 
by Helen .J. Plummer. Occurrences of 
fossils in the Marble Falls group, by lo­
calities, are presented in chart 3 (in 
the pocket). 
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Compmison of the faunas of the Big Saline and Sloan formations of Marble Falls group and the 
occurrence of the same species in correlative formations north and northeast of Texas. 

Big Saline Fauna 

Foraminifera 
Fusulina lIanoensis Thomas _________________________________ _ 
Cribrostomum marblense H. J. Plummer __ 
MillereIJa marblensis Thompson ______________________________ _ 

Anthozoa 
Lophophyllidillm extumidllm Moore and Jeffords_ 
Amplexocarinia corrugata (Mather) 
Pselldozaphrentoides lepidlls Moore and Jeffords_ 
Pselldozaphrentoides spatiosus Moore and Jeffords 
Rodophyllllm texanllm Moore and Jeffords 
Neokoninckophyllllm simplex Moore and Jeffords 
Neokoninckophvllum gracile Moore and Jeffords 
Michelinia latebrosa Moore and Jeffords _______________ _ 
Chaetptes eximius Moore and Jeffords __________________ _ 
Chaetetes favosus Moore and Jeffords 
Chaetetes sl1htilis Moore and J effords __________ _ 

Brachiopoda 
Orthotetes robusta (Hall) ______________________________________ _ 
Orthotetes kaskaskiensis (McChesney) ______________ _ 
Chonetes dominus R. H. King ________________________________ _ 
Horridonia glohosa (Mather) _____________________ _ 
Marginifera gal1atinensis (Girty) ____________________ _ 
Marginifera haydenensis Girty ______________________________ _ 
Marginifera welled Mather _______________________________________ _ 
Linoproductus sp. _____________________________________________________ _ 

Linoproductus platyumbonus Dunhar and Condra 
Dictvoclostus morrowensis (Mather) ___________________ _ 
Spirifer mathed Dunbar and Condra 
Spirifer onimns Hall _______________________________ _ 
Spirifer rockymontanus Marcou _______________________________ _ 
Neosnirifer cameratus (Morton) ____________________________ _ 
Neospirifer goreii (Mather) ___________________________________ _ 
Punctosnh ifer transversa (McChesney) ________________ _ 
Composita ozark ana Mather______ _ _______________________ _ 
Composita elongata Dunhar ano Con ora ______________ _ 
Composita trilobata Dunbar and Condra _______________ _ 
Composila gibbosa Mather ____________________________________ _ 
Composita wasatchensis Mather ___________________ _ 
Cleiothvriclina orhirnlnris (M rChesney) __ 
Schizophoria resupinoides (Cox) ________________ _ 
Roemerella sp. _______________________________________________________ _ 

Pelecypoda 
Allorisma costatum Meek and Worthen __ 
AlJorisma terminale Hall 
Solenomya subradiata Herrick ____________________________ _ 

Gastropoda 
Euphemit('s, sp. indet. ____________________________________________ _ 
Straparollls, n. sp. __________________________________________________ _ 
Orthonychia, n. sp. _______ ________________ _ _________________ _ 
Monrlonia, n. sp. ________________________________________________________ _ 
Pharkidonotus, n. sp. _______________________________________________ _ 

Cephalopoda 
Pronorites llanoensis Plummer and Scott ____________ _ 
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It will be noted from this list of Big 
Saline fossils that 2 corals out of 11, 
12 brachiopods out of 24, and 1 
foraminifer also occur in the Morrow. 
It is also evident, however, that all these 
forms are long· range species which com­
monly occur in all three members of the 
Morrow, at least five of thcm occur in the 
Sloan below, and some occur in the Atoka 
group above. The fact that the Big Saline 
formation contains fossils unknown in the 
Morrow and many forms known in the 
Atoka and also in the Cherokee shales 
which overlie the Morrow group in Okla­
homa indicates that at least part of the 
strata of the Big Saline are younger than 
Morrow. They have been placed in the 
Lampasas6 division of the Pennsylvanian 
by Cheney (1940) and by Moore and Jef­
fords (1945). On the othcr hand, the 
ammonites in the Lemons Bluff member 
of the Big Saline appcar to be somewhat 
older than the Atoka and more closely re­
lated to the ammonoid fauna in the Kessler 
limestone in southern Oklahoma thought 
by Decker7 and Morgan (1924) to be in 
the Wapanucka. The best index fossils in 
the Big Saline beds are thought to be 
Pronorites llanoensis Plummer and Scott, 
Fusulin('lla primaeva (Skinner), and 
Millerella marblensis Thompson. Of 
these Pronorites llanoensis occurs in the 
Atoka, Fusulinella primaeva or a similar 
form occurs in the Derryan of New Mex­
ico in strata thought to be younger than 
the Morrow, and Millerella marblensis is 
found in the Morrow of Arkansas and 
Oklahoma, but the exact range of this 
fusulinid in adjacent regions is unknown; 
it probably ranges throughout the Atoka, 
Derryan, and Morrow. 

{IUse of the telm "Lampasas" to designate a divjsion of 
tile Pottsville in Texas is unfortunate. First, the type 
locality /8 ell signaled by Chf"nev as the oUlcror~ alon~ the 
western bOldcl of Lampasas County. The w{"stl"fn border of 
tIle county is .Colorado Rivt't. The Colorado Rivc>r t"xposur<:>s 
are the type loc.tlity for the Bf'nd 'lO long ul-Ied by Texas 
geologist'! 10 signify a division of Penn'lylvanian strain. 1m­
mediate1y we<;1 of 11'0 fiver and forming a part of the borrlp,r 
region occur thick bed" of alluvium and sl'dles unc] "!and­
stones of Str,!wn ngc. FOllr-fifths of Lampnsas County is 
covered wit11 Lower CretdccollS. The pic!ure-.que cIty of 
Lamp ]>la" IS situ[tted in tl e midst of the he,wtlful cui plain 
of the lowf'f Comanc' can strata made famous hy the c"(ct,l1('nt 
descriptIOns of R T. HIll WI1f'n any Tcx,ls geolo"lSI hCctfS 

the WOld "Lnmpu<J<l.s" 1,c immpcHntely thinks of Cretaceous 
pntiric8 With theIr wid~·open ;;lpnces. If a m,qor dlvi<,ion of 
the p()tt'lV lIe l~ n(,cc~sHy til(> word DerrYdn, AtnLln, or 
Bcndinn is much to bf' plcfrnecl Thel->c words slgnify 
Pcnnsylvan IfIn Lamp<lS[1S signlfif'q Cretaceous, 

7Personal communication Ltl the lIuthor. 

The following list gives the more im­
portant fossil localities in the Big Saline 
formation. They are arranged according 
to the different members of the formation. 

Fossil Localities 

Brook Lcntil 

153-T-l (1-19, PI. I}.-McCulloch County, 
3.75 miles south of Brady courthouse and west 
of a Ilridge across branch on the old Brady­
Mason highway now abandoned. It is reached by 
taking the new Brady-Mason highway and driv­
ing south a distance of 4.75 miles from Brady 
courthouse to the road leading east to Brook 
ranch. Drive down the Brook ranch road 0.3 
of a mile to the old Bmdy-Mason highway, then 
walk or drive north on the old road 0.7 of a mile 
to an old abandoned iron bridge. The fossils are 
in the limestone outcrop on the west side of the 
bridge. This is a rather famous old locality 
where fossils werc colkrted by Schuchert and 
which have been illustrated by Dunbar and 
Condra (1932). 

153-T-85 (J-17, PI. l).-McCulloch 
County, 3 miles east and 1.5 miles south of Brady 
courthouse. It is reached by taking the old, 
southernmost Brady· Rochelle road, going due east 
from the north side of the courthouse square, 
following a main road going east to Brady Creek, 
crossing Brady Creek, and continuing east a dis­
tance of 2.6 miles from the courthouse; then 
turning due south and traveling 2 miles to the 
south end of Shropshire Lake. The fossils occur 
in the limestone west of the spillway. 

153-T-134 (1-19, PI. l).-McCulloch 
County, 4112 miles south and 11,4 miles east of 
TIrady courthouse near top of ridge on west side 
of old Brady-Mason road 0.3 of a mile south of 
the old concrete bridge across the ('1'eek ahout 
0.6 of a mile northwest of Brook ran~h head­
quarters. It is reached by taking the new Brady­
Mason highway and driving south a distance of 
4,.75 miles from Brady courthouse on a road 
leading east to TItook ranch. Drive down the 
Brook ranch road 0.3 of a mile to the old TIrady­
Mason highway. Then walk or drive north on 
the old highway a distance of 0.4 of a mile to 
the top of the ridge. The fossils are in a lime­
stone outcrop along the edge of the road. Small 
gastropods occur in great numbers and can be 
etched out of the rock with hydrochloric acid. 
This is the typc locality from which the gastro­
pods described by J. Brookes Knight were 
collected. 

Lemons muff Member 

141-T-4 (11-20, PI. D.-Lampasas County, 
4 miles west and 1.5 miles south of Lampasas. 
It is reached by taking the Lampasas-Nix road, 
tnlveling a distance of 3 miles west of Lampasas 
and turning due south on the road to Espeyville 
and Nm una. Follow the road a dist.ance of 2 
milC',; then take the left fork to the s011th of an 
old stone house at the fork of the roads and 
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travel 0.9 of a mile to a house and windmill. 
Turn off sharply south to a dim pasture road 
leading to the Hollinbeck ranch and drive down 
the secondary ranch road a distance of about 
0.8 of a mile to Espey Creek; then either walk 
down the creek or drive down the secondary 
road along the side of the creek to the Marble 
Falls outcrop. The fossils occur in the lower 
layer of the Marble Falls limestones exposed 
along the banks and in the bed of the creek. 
Several large nautiloids have been collected here. 

159-T-ll (H-35, PI. D.-Mason County, 
1.5 miles west and 1.3 miles south of White's 
Crossing on Llano River. It is reached by tak­
ing the White's ranch road west from White's 
Crossing a distance of 1.9 miles on a rather dim 
ranch road leading due south; follow this ranch 
road south a distance of about 1.6 miles to Bee 
Branch, the second branch to be crossed on this 
rough road. The fossils are plentiful in the 
limestone outcropping in the branch. 

205-T-l (BB-18, PI. D.-San Saba County, 
0.9 of a mile southwest of Bend on the right 
bank of Colorado River. It is reached by taking 
the San Saba-Bend road from Bend and travel­
ing a distance of 0.8 of a mile; then turn 
abruptly to the right and travel down to the 
flat Marble Falls ledges which slope down to 
the river. The fossils are in the black shale at 
the water's edge. Some trilobites occur in the 
limestone at the contact with the upper black 
shale layers. 

205-T-46 (V-15, PI. ll.-San Saba County, 
3.5 miles west and ] .25 miles south of the San 
Saha courthouse. It is reached hy taking the 
San Saba-Brady road and turninj! off at the road 
fork, a distance of 2.5 miles; then taking the 
south fork and travdinr on the San Saba-Wallace 
Cn~ek road a distance of 1.25 miles to Flat 
Branch and walking south a distance of 0.2 of 
a mile from tbe bridge to a cut in an old aban­
rlonerl road. The fossils occur in black, shaly 
Jime<;tOlle and shale which is believed to be at 
Ih,> Marble Falls-Smithwick contact. 

205-T-59 (W-15, PI. 1).-San Saba County, 
quarry in southeast edge of town of San Saba 
southwest of San Saha Springs. It is reached 
by taking the San Saba-Chappel road from the 
courthouse square and driving southeast to the 
last street running east to the east edge of the 
city limits nO! th of San Saha Springs and driv­
ing east to the quarry which is a prominent pit 
in the Marhle Falls limestone. The fossils an' 
in a thin black shale parting in the bottom of 
the quarry, hetween the Lemons Bluff and Aylor 
Bluff members. It is uncertain to whieh mem­
ber the shale belongs. 

205-T-67 (S-15, PI. 1) .-San Saba County, 
2.5 miles south and 3 miles west of Algerita on 
the north bank of San Saba River. It is reached 
hy taking the San Saba-Brady road to Algerita, 
traveling 2.25 miles, and turning due south to 
Leonard's ranch. Then follow the road south 
again 0.25 of a mile to a road fork and turn 
southeast, proceeding 0.6 of a mile to the Ellis 

Crossing on San Saba River. The fossils are in 
the limestone and shale breaks along the bluff 
just west of the road crossing. The locality can 
also be reached by taking the San Saba-Brady 
road to IIarkeyviIIe, turning south on the San 
Saba-Sloan C~mmunity road, and traveling a dis­
tance of 8 miles to Ellis ranch road. Finally, 
turn due north on the Ellis ranch road to the 
river and ford over to the north side. The cross­
ing is difficult and somewhat dangerous when 
the river is high. 

205-T-75 (U-16, PI. 1).-San Saba County, 
0.5 miles west and 2 miles south of San Saba, or 
1.75 miles west and one-quarter of a mile north 
of Wallace Creek School. It is reached by tak­
ing the San Saba-Brady road, traveling a distance 
of 2.5 miles from the courthouse, and turning 
southwest on the San Saba-Wallace Creek road. 
Follow the road 2.5 miles southwest, turn west 
for a distance of 1 mi"k, and then go southwest 
on the old San Saba-Mason road about 1.8 miles 
from Wallace Creek bridge. The fossils are on 
the north side of the creek in a low bluff of 
black shale and thin black limestones about 300 
feet north of the road. The lithology and fauna 
are very similar to the locality on Colorado River, 
1 mile west of Bend. 

205-T-116 (BB-19, PI. 1).-San Saba 
Countv, 2.1 miles south and 2 miles west of the 
town ~f Bend at the top of the bluffs on the east 
bank of Cherokee Creek. It is reached by tak­
ing the Bfmd-Chappel road to the second cross­
ing of Cherokee Creek, then stopping on the 
north side of the creek and walking down the 
east bank a distance of about one-third of a mile. 
The best collection is in the upper thin layers 
of the limestone south of an east-west fence. 

205-T-117 (AA-19, PI. 1).-San Saba 
County, 0.3 of a mile north and 0.25 of a mile 
west of the schoolhonse at Chappel. It is 
reachf'd by taking the Chappel-San Saba road 
to the road fork about 0.25 01 a mile west of 
Chappel schoolhouse and walking up the hill to 
the first limestone outcrop which dips Rteeply 
east. The fossils are in the first limestone layer 
on the north side of the road. The ledges here 
contain large numbers of the fusnlinirl Pseudo­
staUella sp. 

Soldiers Hole Lentil 

134-T -2 (D-35, PI. 1) .-Kimble County, 
3.25 miles east and 3.5 miles south of London, 
at the mouth of Big Saline Creek on the north 
h~nk of Llano River. It is reached by taking the 
Lonrlon-Jllnction road and traveling 0.7 of a mile 
southwest frolll the center of London, on a road 
running due south past the cemetery. Go 0.5 of 
a mile to a road corner, then turn cast 1 mile 
to the second road corner and ranch gate. Pro­
ceed east through the gate and follow Pfluger 
ranch road east across Saline Creek and south­
east to Pfluger ranch hOllse. The locality is on 
the north hank of Llano River, on the east side 
of Big Saline Creek, 0.3 of a mile due south of 
the old ranch house. The best fossils have been 
collected from a prominent shale break in the 
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face of the lime"tone bluff. This is the type 
locality of the Big Saline member. 

134-T-6 (C-34, Pl. ll.-Kimble County, 
2.5 miles south and 2 miles ea~t of London near 
the base of the bluff on the south side of Big 
Saline Creek, 0.3 of a mile north and 0.2 of a 
mile west of the north goat sheds and windmill 
on Morgan ranch. It is reached by taking the 
London-Junction road and traveling southwest 
0.7 of a mile, then taking the road due south 
by the cemetery a distance of 0.5 of a mile to 
a road comer, turning east and going 1 mile 
to a second road corner, and then turning due 
south on the road to Morgan ranch. The Mor­
gan ranch headquarters are 1 mile south of the 
road corner. Go by the ranch house and south­
east on a secondary ranch road; take all road 
forks leading to the left and travel a distance 
of 1.75 miles to the goat shed and windmill, 
then So due north down a small branch 0.3 of 
a mile' to Big Saline Creek. Walk up the creek 
0.2 of a mile along the steep bluff. The best 
fossils were obtained in a shale break near the 
base of the hluff. The locality can also be 
reached by following the directions given for 
134-T-2, proceeding to Pfluger ranch house, 
and then walking up Big Saline Creek a dis­
tance of 2 miles. The trip up Big Saline canyon 
is long hut very interesting as there are fine 
fossiliferous exposures alcmg the canyon. 

134-T-22 (0-32, PI. l).-Kimble County, 
3.6 miles south and 0.3 of a mile west of Erna. 
It is reached by taking the Mason-London road 
to Ema, a small hamlet on the Mason-Menard 
County line. Travel due south on the Erna­
Eckert ranch road 4 miles to the L. B. Eckert 
windmill, then walk due west across the pastures 
0.6 of a mile, following a small west fork of 
Cedar Creek at the wire fence between the 
Eckert and Slater pastures. The fossils are in 
the white limestone in the creek bed beneath 
and near the fence line. The fossils are numerous 
and rather well preserved. 

153-T-40 (M-14, PI. n.-McCulloch 
County, 2.75 miles east and 1.5 miles south of 
Rochelle in Little Brady Creek, 0.25 of a mile 
east of Smith ranch house. It is reached by 
taking the road going southeast from Rochelle 
to Rochelle cemetery a distance of about 2 miles. 
Then go due south 0.7 of a mile to a road cor­
ner, turn due east, and follow the road exactly 
1 mile. Then continue east on a rather poor 
ranch road to the Smith ranch headquarters a 
distance of 0.4 of a mile from the last road 
corner, and walk east 0.2 of a mile to Little 
Brady Creek. The locality is in the limestone 
ledge in the bottom and along the sides of the 
creek. This is the easternmost locality from 
which the Fusulina llanoensis Thomas has been 
collected. 

153-T-!7 (1-18, PI. n.-McCulloch County, 
about 2 mIles south and 2 miles east of Brady 
courthouse on the south side of Brady Creek. 
It is reached by taking the Brady-Voca road and 
traveling southeast from Brady courthouse a dis­
tance of 3.5 miles to where the road changes 

from the southeast direction to a nearly east 
direction; then walk north 0.6 of a mile along 
an east-facing Marble Falls es'carpment and east 
0.2 of a mile to a rather pronounced, small, 
isolated hill ahout 700 feet south of Brady Creek. 
The fossils occur in shales around the foot of 
the slope on the cone-shaped hill. 

159-T-l (1-33, PI. l).~Mason County, 4.5 
miles south and 4.75 miles west of Mason court­
house. It is reached by taking the Mason-White's 
Crossing road to I-Ioney Creek, a distance of 
about 8 miles from Mason courthouse, then walk­
ing up the creck 0.2 of a mile to the Ellenhurger­
Barnett contact. The fossils occur in the lime­
stones in the bottom and along the hanks of 
the creek especially on the east side. The 
lower ledges containing the fusulinids are thought 
to he in the Big Saline memLer. The upper 
yellow ledges near the road are in the Lemons 
Bluff member. 

Brister Bluff Lentil 

141-T-15 (JJ-20, PI. l).-Lamp asus 
County, three-fourths of a mile west and 1% 
miles south of Lampasas. On the banks and in 
the north bed of a small creek beneath an 
electric power high line and near an old rail­
road right-of-way in gray limestone above the 
Lemons Bluff heds. 

20S-T-118 (AA-17, PI. l).-San Saba 
County, south of San Saba about one-fourth of 
a mile due east of San Saba-Bend road crossing 
on Rough Creek and 4lj2 miles in a straight 
line due northwest of Bend. The fossils are in 
the limestone on the north side of Rough Creek 
opposite Holland Spring cascade. The fossils 
occur in the light-gray layers of the Brister 
Bluff memher above the yellow limestone beds 
of the Lemons Bluff member. Bryozoa are con­
spicuous. 

SMITHWICK FORMATION 

Historical account.-The Smithwick for­
mation was named by Sidney Paige (1911) 
for the old town of Smithwick in Burnet 
County. The formation was defined by 
him to include the black shales and len­
ticular sandstone strata exposed in the 
Burnet quadrangle between the Marble 
Falls formation and overlying Cretaceous 
deposits east of Marble Falls. He desig­
nated the type locality as the exposures 
along Colorado River southwest of old 
Smithwick (PI. 15A) situated on the north 
bank of Colorado River at Smithwick 
Bend, 2.1 miles southwest of the present 
town of that name. The locality was the 
site of an old mill and two-story stone 
building, built by Noah Smithwick in 
1857. During 50 years, this historic old 
building was used as a general store and 
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for Masonic Lodge meetings, although the 
mill had long since disappeared. In 1940, 
due to the rise of the waters in Lake 
Travis, the building was abandoned. 

Shale is exposed along Wall muff on 
the south side of the river west of Smith­
wick Bend. It rests unconformably upon 
an eroded surface of the Marble Falls 
limestone at the mouth of Doublehorn 
Creek and dips eastward at an angle of 
3 10 5 degrees for a distance of nearly 
half a mile, as shown in the cross section, 
Plate 16, and photographs, Plate 15_ This 
excellent exposure of nearly 600 feet of 
continuous section is within the area sub­
merged hy the waters of Lake Travis back 
of Mansfield (formerly Marshall Ford) 
dam, so Lhat this splendid locality has been 
partially drowned. 

Since the work of Paige, the name 
SmiLhwick has been used in the publica­
tions of Udden, Baker, and Bose (1916, 
p. (13), Girty (1909, p. 71), Moore 0919, 
p. 217), Plummer and Moore (1922, p. 
55), Sellards (1935, p. 101), and ChE'ney 
(1940, p. 80) to distinguish the black 
shale beds above the Marble Falls forma· 
tion and below the sandstones and sandy 
shales of the Strawn group (Middle 
Pennsylvanian). Cheney (1940, pp. 66, 
80) recently proposed changing the rank 
from formation to group and including it 
in his Lampasas series. 

The Smithwick formation, as now de­
fined, at the type locality includes the 
strata above the Brister Bluff lentil and 
Lemons Bluff beds with their abundance 
of sponge spicules and typical Bendian 
fauna and below typical Strawn beds car­
rying a Des Moines fauna. Through west 
and central San Saba County, it includes 
all the shale below the Strawn group and 
above the black Marble Falls limestone. 
In castern San Saba County near Bend, 
the basal Smithwick is 60 feet above the 
top of the limestone, and the base is 
marked by the first appearance of the 
coral I1 adro phyllum aplatum Cummins, 
now named Cnmminsia aplata (Cummins) 
by Moore and Jeffords. 

Extent and thickness.-The outcrop of 
the Smithwick formation is shown on the 
map (PI. 1). It is best exposed on the 
southeast side of the region along the 
Colorado River bluffs and on the north 

side of the rcgion in Cherokee, San Saba, 
and Wallace Creek valleys, and near Long 
Valley. It appcars Lo be absent in outcrop 
in McCulloch County wesL of Long Valley 
and west of Rochelle. Around Brady it is 
overlapped by Strawn and Canyon beds. It 
is present in Honey Creek valley southwest 
o[Ma~on and possibly in Kimble County 
southeast of London. In the subsurface, 
it is thought to be present in most wells 
drillcd north of the region, except per­
haps in some of the holes drilled on top 
of the highest structures. No Smithwick 
has been found, for example, on thc struc­
ture southwest of Lampasas. Its thickness 
varies from a few feet to 600 feet (Pl. 16). 
It has been stated by Jones (1929) and 
others that the Smithwick thickens mark· 
edly in subsurface sections east and north­
east of the region. At least some of the 
apparent thickening probably is due to 
change in facies of the Marble Falls from 
limcsLone to shale east of the region. Fur­
thermore some of the thick shale sections 
in wells may include Strawn shales re­
sembling Smithwick. The shale is thickest 
in the structural synclines and thinnest on 
the anticlines and buried ridges. It ap­
pears that deformation and faulting of the 
Carboniferous strata in this region com­
menced before the end of Marble Falls 
time and that the Smithwick accumulated 
in greater amounLs in the troughs and 
grabens during and following the deforma­
tion. The shales overlap on to the buried 
ridges and around the rim of the troughs 
cxemplified by Cherokee Valley and Long 
Valley. In several places. the transgres­
sion of black shale strata is marked by 
an angular unconformity and basal con­
glomerate. 

Lithology.-Thc Smithwick shale is a 
black, fissile, siliceous shale that in most 
places is unfossiliferous but at a few 
places contains an ammonoid and gastro· 
pod fauna quite unlike the Sloan fauna, 
somewhat similar to the Big Saline fauna, 
and quite similar to that of the Atoka 
formation of Oklahoma. At the type lo­
cality on Colorado River the shale near 
its base contains Ambocoelia, Lingula, 
Orbiculoidea, and other minute fossils. 
Above, the formation consists of a thick 
section of black, soft, slightly ferruginous 
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and gypsiferous, unfossiliferous shale con­
taining thin lentils of firmly cemented, 
hard siltstone, displaying on its bedding 
surfaces, impressions of plant leaves, 
stems, animal tracks, and trails_ Southwest 
of Bend along the Colorado River bluffs 
in San Saba County, the lower few feet 
of bcds of the Smithwick are fossiliferous, 
soft, very thinly laminated, black shale_ 
These are overlain hy nonfossiliferous 
shale containing at the top thin, hard beds 
of siltstone 2 to 12 inches thick, marked 
by tracks and trails_ In Wallace Creek 
valley southwest of San Saba (PI. 15B), 
the shale is dense, black, soft, and con­
tains numerous ferruginous concretions 
hut less siltstone_ Three miles east of 

Rochelle, along the bluff east of the 
Rochelle conglomerate escarpment, the 
soft black shale contains many limonite 
concretions and is quite fossiliferous. The 
fauna is characterized by the well-known 
ammonoid Gastrioceras smithwickense 
Plummer and Scott. Along Honey Creek 
southwest of Mason, south of the highway, 

the shale is black, fissile, ferruginous, and 
the lower 50 feet are fossiliferous. The 
upper layers are covered largely by gravel 
from a stream deposit, and no siltstones 
have been observed. 

The accompanying sections give other de­
tails concerning typical exposures of this 
formation. 

Section of Smithwick formation along Colorado River at its type locality west of Smithwick, 
measured /10m Marble Falls limestone outcrop on Wall lanch eastward to liver bank opposite 
old Smithwick (Coord. JJ-38, PI. 1). 

7. Sand6tone, brownish gray, hard, calcareous, uniformly grained, evenly bedded, 
occms in beds 10 to 12 inches thick; weathers out into large slabs which are 
piled up on the sUl'face by the flood waters of Colorado River in a conspicuous 
rock pile and which would furnish an excellent building stone. The surfaces 
of the slabs are ripple marked. The ripples are mostly of the type of stream 
current ripples, but some slabs show beautiful wave ripples. The beds dip 
east about 14 degrees and occur in overlapping layers. The total thickness is 
difficult to measure because of thc rock-pile covering. It is at least 30 feet 
and may be as much as 42 feet thick. The bed appears to thickcn eastward 
toward the fault and to thin out into a thin ledge of 3 feet, or less, to the 
west ________________________________ ____________ _ __________________________________________________________ _ 

6. Shale, grayish black, soft, silty, weathers to greenish-gray color, and contains 
some thin siltstone layers 1 inch or lcss thick_ The exposure for the most part 
is covered by Colorado River terrace gravel and slump blocks of the overlying 
sandstone, and soil . _____________________________________________________________________ . __ . 

5. Sandstone, brownish gr<l.y, in places yellowish gray, streaked and stained with 
brown and black ferruginous material, uniformly grained, fairly even textured, 
calcareous, hard, much jointed. Some areas weather to rough, rounded surfaces; 
other areas break into blocks and slabs. The surface of thc slahs shows CUl'rent 
markings and very commonly casts of clay balls. Some surfaces are covered 
with roundcd pits 2 to 3 inches in diameter and colored with ferruginous 
stains. One slab shows indistinct ripple marks of the river-current type. Othcr 
surfaces show the characteristic plant stems (?) and worm ( ?) markings so 
common in Smithwick sand layers. The sandstone has slumped down the soft 
shale slope in great bkcks. The most characteristic feature of the sandstone 
is the intricate joint lines, many of which have been filled with calcareous 
veinlets. The thickness of the sandstone varies from 18 or 20 feet at the east 
to 0 at the west. The slump blocks near the middle of the lentil vary from 
3 to 6 feet in thickness. Average estimated thickness ___________________________________ _ 

4. Conglomerate, the lower slab of the sandstone lentil is composed of brown, 
ferruginous conglomerate. The layer is made up of pebbles and cohbles of 
siltstone and sandstone and ferruginous concretions derived from the Smith­
wick along with u few banded chelt pebhles uf unknown origin and a few 
pebbles from the Ellenhurger. The pebbles are rounded and subangular. The 
smaller pebbles, which are most numerous, average % to % of an inch. Larger 
ones are 1 % to 2 inches. The average thickness is ___________ . _. _______________ _ 

3. Shale, black, weathering greenish gray, soft, silty, beautifully laminated, con­
taining a few thin limonite seams a fraction of an inch in thickness and a 
few limonite concretions. In places the shale shows cross-bedding _______ . _ ... _______ _ 

THICKNESS 

Feet 

30 

30+ 

8 

1 

140 
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THICKNESS 

Feet 
2. Sandstone lentil, small siltstone lentil 4 feet thick and 50 feet long, thinning at 

each end. Hard, calcareous, fine-grained sand, almost a silt, containing many 
impressions of plant stems, broken by many crack, and joints; dips east about 6' 

1. Shale, coal-black, fissile, hard, splintery, unfossiliferous except at very base where 
one or two small gastropods have been collected, much jointed, but containing 
no concretions. It rests apparently conformably upon Marble Falls limestone. 
The upper surface of the limestone is uneven, showing solution cavities and has 
a hrown oxidized color appearing to have been weathered before the shale was 
deposited ___________ ___________ ____ _ 88 

Total thickness measured __ 301 

Subdivisions.-The Smithwick shale has 
not been subdivided into members. The 
lower 50 to 75 feet of the Smithwick con­
tains marine fossils and was certainly laid 
down in marine waters. The upper por­
tion appears to have been deposited in 
shallow littoral waters where fine silts 
were spread over the black mud and where 
ripple marks and tracks of marine ani­
mals and plants could be preserved and 
fossilized. Three facies in the Smithwick 
sediments can be recognized as follows: 

Siltstone facies 
Fissile black shale facies 
Conglomerate facies 

The conglomerate is found between the 
black shale and Marble Falls limestone 
where upper black shale overlaps on to 
anticlinal structures and buried ridges. 
The black shale facies is the normal 
facies and occurs in most places where 
the Smithwick formation outcrops. The 
siltstone facies occurs near the top of 
the formation, rarely near the middle, and 
represents, it is thought, a shallowing of 
the Smithwick sea toward the end of the 
Smithwick epoch. 

Microscopic characteristics.-The Smith­
wick shale is generally a rather hard, 
brittle, subcrystalline, siliceous shale con­
sisting of the following minute mineral 
grains: montmorillonite, kaolinite, chlo­
rite, mica, quartz, limonite, pyrite, and 
organic material. Most of the particles are 
less than 0.002 mm. in diameter and can 
be identified only by petrographic meth­
ods. The shale grades upward into some­
what more silty, more ferruginous, and 
more calcareous shale containing the 
lentils of siltstone. 

Distinguishing jeatures.-The Smith­
wick shale is distinguished from the black 

shale of the Marble Falls formation be­
low and the blue-gray shales of the Strawn 
group above by the following criteria: 

1. The Smithwick ~ontains no hard limestone 
beds and may contain lentils and more or 
less continuous layers of hard siltstone. The 
siltstone is harder and less friable than the 
sandstones of the Strawn. The surfaces of 
the hard siltstones are covered by numerous 
tracks of 1l12.rine animals, and impressions 
of plants. The Strawn sandstones are 
coarser, have less smooth surfaces, and 
much fewer ami Ie,,, well-preserved organic 
markings. 

2. The shale layers from the Strawn are 
softer, disintegrate more quickly in water, 
and arc more calcareous. 

~. The Smithwick in places contains rather 
large, brick-red ferruginous concretions, 
some of which are pseudomorphous prob­
ably after marcasite or pyrite. Thc Strawn 
shale in places contains small, hard limonite 
concretions commonly called ironstO'nes, but 
rarely contains the red concretions. 

4. The Smithwick is generally blacker, more 
fissile, and contains a larger proportion of 
organic matter, more silica, and less of 
calcium carbonate than the Strawn ehales. 

5. The fossils of the Smithwick, where ptesent, 
are distinctive, and such forms as Cumminsia 
aplata (Cummins), Gastrioceras smithwick­
ense Plummer and Scott, and Paeckelman­
nia derelicta R. H. King enable one to 
distinguish the Smithwick easily from the 
Marble Falls or Strawn. 

Paleontology.--The fauna of the Smith­
wick is less well known than that of almost 
any other Carboniferous formation in the 
Midcontinent. With the exception of the 
ammonoids (Plummer and Scott, 1937), 
chonetids (R. H. King, 1938), crinoids 
(Moore and Plummer, 1940), and corals 
(Moore and Jeffords, 1945), no detailed 
paleontologic studies have been under­
taken, and many of the species are new 
to science. The fauna in general is that 
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which belongs in a black carbonaceous 
shale facies. Large gastropods (bellero· 
phons, euomphalids, and others) and 
pelecypods (Nuculana, Yoldia, and 
others) predominate; brachiopods arc in 
the minority; ammonoids, many preserved 
as pyrite or hematite casts, are found at 
a few localities. The greater part of the 
shale section is barren of mollusks or other 
animal remains. A few of the species are 
shown on Plate 7. 

Two different fossil assemblages occur 
within the Smithwick formation. Both are 
found within 75 feet of the top of the 
Marble Falls limestone. The two assem· 
blages, however, have never been found 
in the same section, and since the Smith­
wick sediments transgress and overlap on 
to structural ridges of older rock, the 
lower beds of Smithwick shale in different 
sections do not represent the same age. 
Accordingly these two different assem­
blages undoubtedly are from different 
zones and represent different periods of 
deposition. They are as follows: 

1. Cumminsia aplata zone.-~Found in thc 
lower part of the Smithwick ~hale across 
northern San Saba County, occurring at 
o to ±25 feet ahove the Marble Falls. 

2. Gastrioceras smithwickense ?'one, which has 
been found at only a few localiLic~ and is 
thought to belong, when present, at about 
50 to 75 feet above the hase of the for­
mation. It occurs at Bend on Colorado 
Rive l' and at a locality 3 miles east of 
Rochelle in McCulloch C01111ly at a llOri­
zon thought to he about 50 feet above the 
top of the Marble Falls formation. Un­
fortunately expO&ures in the Smithwick 
are generally poor, and fossils from this 
zone are rare. 

The accompanying chart presents the 
Smithwick species by localities, and the 
most lypical of these are shown in Plate 
17. The list is incomplete but will serve 
to give a fair idea of the character of 
the fauna. Final and more comprehen 
sive sludies will add many new species 
and may change markedly the interpreta­
tion and correlations based on these pre­
liminary sludies. The corals have been 
identified by Moore and Jeffords (194$), 
and the gastropods by J. Brookes Knight. 

Fossil Localities 

The more important fossil localities 
from which the Smithwick fauna has been 
collected are listed below: 

27-T -7 (JJ-38, PI. 1) .-TIllIl1et Cmmty, 6 
miles southeflst of Marble Falls on the south 
hank of Colorado River, 1.75 miles east of 
Doublehorn School. It is reache(! hy taking the 
highway south from Marble Frllk turning east 
1..5 miles south of the Marble Falls hridge, then 
turning east again 0.9 of a mile south of the 
road fork and 0.1 of a mile south of Flat Rock 
Creek. Drive to Douhlehorn School, and con· 
tinue southwest from Donhlehorn School a dis­
tance of 2.5 miles to Rockvale Church; travel 1 
mile southeast of Rockvale Chmch to a gate and 
pasture road leading 110rth a distance of 3 miles 
to Colorado River. Tlw locality is on the south 
bank 'If 11,(' rivC'r at the contact of Smithwick 
and Marhle Falls limf>c,to11e. The locality prob­
ably will be ('overed by the water of Mansfield 
dam (Marshall Ford) reservoir (Lake Travis) 
when the 1 e'ervoir is full. 

153-T-6 (M-14, PI. 1l.-McCullO'ch County, 
3.5 miles due east of Rochelle, 0.9 of a mile 
south of Rorhelle-San Saha highway. It is 
reached by driving east on the Rochelle-San 
Saha highway ,3.5 miles to a gate and a road 
leading south from the Jioint where the hi!;hway 
curves northward; drive 0.5 of 8 mile down th€' 
pasture road, then walk south along tbe north· 
south ff'nce line a distance of 0.4 of a mile. The 
locality is about 500 feet cast of the fence in 
shale exposures at the south end of it rather 
stepp blufI capped with gravel. 

159-T -9 (1·-33, PI. 1) .-Ma8O'n County, 7 
miles sonthwest of Mason on the "outh bank of 
Honey Creek, 2,000 feet south of locality 159-
T -23. It is reached hy walking down the neek 
2,000 feet south of the White's Crossing road to 
the point where the neek turns abruptly south­
west. The locality is in shale on the south bank 
of the creek. 

159-T-23 0-33, PI. 1).-Ma50n County, 
7 miles southwest of Mason on the south side of 
White's Crossing road at Honey Creek. It i~ 
reached by taking the Mason-White's Crossing 
road and driving a distance of 7 miles to Honey 
Creek. The locality is in hlack shale at the 
water's edge at the south edge of the road, just 
south of the concrete slab. 

159-T-24 (1-33, PI. 1).-Ma80'11 County, 
8 miles southwest of Mason and 0.5 of a mile 
northeast of White's Crossing. It is reached by 
taking the Mason-White's Crossing road and 
driving 8.5 miles to a point where Honey Creek 
cuts closely to the south side of the highway, 
then walking down Honey Creek about 0.1 of 
a mile to the prominent exposure of black Smith­
wick shale at the curve in the creek. The fossils 
are in the 5hale on the west side of the stream 
near the hase of the exposure. 
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Chart 4, Distribution of Smithwick speciel> at several localities in central Texas. 
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205-T-l (BB-18, Pl.l).-San Saba County, 
0.8 mile southwest of the town of Bend on the 
bluffs on Colorado River, about 60 feet above 
the water level. It is reached hy taking the 
San Saba-Bend road to Bend, coming hack 0.8 
mile on the same road, and traveling along the 
water's edge at the base of tbe steep north-facing 
shale bluff. The fossils occur in the black shale 
along the bluff about 60 feet above the water. 
The shale at the base of the bluff and limestone 
outcrop along the water's edge is Marble Falls 
in age. Some of the best fossils occur in con­
cretions; some are found loose in the bottoms of 
small gullies. 

205-T-13 (BB-lS, PI. n.-San Saba 
County, 1.25 miles southwest of Bend in gullies 
on the east side of the Bend-Chappel road. It 
is reached by taking the Bend-San Saba road 
from Bend, traveling a distance of 1.2 miles, 
then turning south at the fork and traveling on 
the Chappel road, a distance of about 0.1 of a 
mile. The fossils occur in gullies on the east 
side of the highway. This is the type locality 
for several of the Smithwick species. 

205-T-14 (AA-lS, PI. n .-San Saba 
County, 1.75 miles west, 0.5 of a mile north of 
Bend, and about one-third of a mile east of 
Bend-San Saba road. It is reached by taking 
the Bend-San Saba road from Bend for 3.5 miles 
and turning east through a gate on the road 
leading to the river. The locality is in gullies 
on the south side of the road about 0.5 of a 
mile from the gate. 

205-T-50 (5-15, PI. 1) .-San Saba County, 
10.25 miles west, 1.75 miles south of San Saba, 
and 0.75 of a mile due f;'ast of Sloan School. It 
is reached by taking the San Saba-Brady road 
to Harkeyville, then turning southwest on the 
Sloan Community road and traveling southwest 
a distance of 8.5 miles to a point 0.5 of a mile 
north of Sloan School. Then turn through a 
pasture gate, drive southeast 0.75 of a mile, and 
turn abruptly east over a rather dim winding 
road leading to a tank, a distance of 0.5 of a 
mile. The locality is in shale on the southwest 
edge of the tank on the Ellis ranch. 

205-T-71 (Q-15, PI. 1) .-San Saba CO>lmty, 
6.5 miles south and 3 miles west of Richland 
Springs. It is reached by taking the Richland 
Springs-Maxwell Crossing road 8 miles to a 
point where the road turns abruptly east, going 
through a gate and driving due west along the 
fence 0.75 of a mile to a sink and water tank, 
on Gibbons ranch. The fossils are in shale along 
the edge of the tank. 

205-T-76 (5-15, PI. ll.-San Saba County, 
4.5 miles southwest of Algerita on the west side 
of the San Saba-Sloan Community road, 0.5 
miles north of the Sloan School. It is reached 
by taking the San Saba-Sloan Community road 
to Sloan School then going back 0.5 of a mile. 
The fossils are in gullies on the west side of the 
road, between the road and the old cemetery 
known as Ellis cemetery. 

205-T-79 (5-14, PI. l).-San Saba County, 
4.5 miles southeast of Richland Springs and 3 
miles west and 0.5 of a mile south of Algerita, 
1.5 miles north of Leonard's ranch. It is reached 
by taking the Algerita-Leonard ranch road to 
Leonard ranch, taking the old north road from 
Leonard ranch to Dry Creek and traveling a 
distance of 1.3 miles north of the ranch house, 
then walking or driving one-third of a mile due 
east through the ranch to a branch of Dry Creek. 
The fossils are in gullies excavated near the 
head of the branch. This is one of the best 
localities for collecting the coral Curnrninsia 
aplata (Cummins). 

STRAWN GROUP 

Historical account.-The term Strawn 
was first used by Dumble (1891) to de­
note the coal-bearing beds in Brazos River 
valley in the vicinity of Strawn and Gor­
don, Palo Pinto County. Equivalent beds 
in Colorado River valley were designated 
Milburn. Dumble's classification of the 
Pennsylvanian strata was as follows: 

COLORADO RIVER VALLEY 

Waldrip series 
Brownwood series 
Milburn series 
Richland sandstones 

BRAZOS RIVER VALLEY 

Cisco series 
Ranger series 
Strawn series 
Gordon sandstone 

Cummins (1891, p. 374) more clearly de­
fined the Strawn series to include the 
strata between the base of the coal seam 
east of the town of Strawn and the lime­
stone series west of Strawn, replaced the 
term Gordon by Millsap, and stated in­
correctly that the Millsap division was 
missing in the Colorado River valley sec­
tion. Drake (1893, p. 371) did not recog­
nize Dumble's Milburn and Richland 
divisions but referred all the Pennsyl­
vanian strata east of the Rochelle con­
glomerate and below the Travis Peak 
(Cretaceous) formation to the Strawn di­
vision. He then proceeded to divide this 
division into 20 members or beds and 
mapped each of these subdivisions. Plum­
mer and Moore (1922, p. 61) and Sellards 
(1933, p. 105) followed Drake's classifi­
cation. No detailed maps of the Strawn 
group of beds in Colorado River valley 
have been published since the work of 
Drake 50 years ago. Cheney (1940, pp. 
66 and 97) has restricted the Strawn to 
include the strata in the Brazos Valley 
between the Salesville shale and the 
Smithwick shale, changed the rank of the 
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division from group to series, and reclassi· 
fied the subdivisions in the Brazos Valley 
to give them the rank of formations. The 
equivalents of this new division and for· 
mation were not defined by him for the 
Colorado River valley region because 

markedly to the north and northeast due 
to a sleep north dip of the underlying 
Smithwick strata toward the Mineral Wells 
geosyncline. Some thicknesses of the 
Strawn are furnished in the accompanying 
table. 

Thickness of Strawn strata in wells drilled along the OlltCrop in northern San Saba COllnty 

Farm Location Type of Record Thickness 
Feet 

Winkler _____________ ----------Ph miles from north and 4 miles from west county Well log 630 
line 

Moore __________________________ 9,21\0 feet from Nelin and 2,200 feet from west 
line of Hernandez survey and 7 miles northeast 
of San Saba 

Well log 215 

Moore __________________________ .B miles northeast of San Saba on Hernandez Well log 435 
survey 

Cummings _______________ 3 miles west of Regency and 3 miles northeast of Well log 395 
Locker 

Shaw _______________________ -2 miles north of Locker Well log 450 
Heatherly _________________ .17% miles northwest of San Saba and 2% miles 

southeast of Bowser 
Well log 275 

Blackard __________________________ 2 miles south of Bowser 

changes in lithology and absence of fos· 
sils make correlation of the individual 
beds difficult. 

Extent and thic1mess.--Since the present 
report is concerned mainly with the Car· 
boniferous strata below the Strawn in the 
Llano region, a study of the Strawn group 
as a whole and its many subdivisions will 
not be considered and no attempt made 
to establish new llnils. It is proposed to 
dcscribe only those strata outcropping 
south of Colorado River and to use as 
far as possible the nomenclature estab­
lished by Drake. 

Beds of Strawn age horder the north 
side of the Llano region, imrnediaLely 
north of the Smithwick outcrop (map, PI. 
1) and extend along the valley of Colo­
rado River from the Cretaceous cuesta on 
the east to a point about 5 miles east of 
the town of Brady on the west. Every­
where they are separated by a marked 
unconformity from the Smithwick below, 
overlap toward the south on to the more 
steeply inclined older strata of Smith· 
wick age, in some places cover completely 
the black shales and rest upon an eroded 
surface of the Marble Falls limestone. 
Because of this unconformity, the thick­
ness of the Strawn strata varies greatly 
from place to place. They are thinnest 
along the southern border and thicken 

Well log 290 

The strike and dip of the Strawn beds 
do not correspond to those of Smithwick 
and Marble Falls. On the north side of 
the uplift across San Saba County, the 
regional dip of the Smithwick and Marble 
Falls formation is toward the north and 
northeast at an average angle of about 4,°. 
The Strawn strata, on the other hand, in 
Colorado River valley strike north and 
south and dip west at an angle of about 
3°. This strike continues southward south 
of the river to a point about 1 mile or less 
from the southern boundary of the Strawn 
outcrop, and there the direction of strike 
turns abruptly west following the contour 
of the rcgional structure of the Marble 
Falls limestonc (PI. 1). 

Lithology.-The Strawn strata south of 
Colorado River comprise alternating lay­
ers of bluish-gray and dark-gray, sandy 
shale and coarse-grained, soft, friable, 
calcareous sandstones. In some places, 
the sandstones are massive and show little 
bedding; in other places, they are highly 
cross-bedded, indicating littoral and del­
taic origin. In other places, they are quite 
thin bedded and contain impressions of 
plants, tracks and trails of shallow-water 
organisms, and rarely a few marine fos· 
sils. Some layers are highly ferruginous; 
at least one stratum is beautifully banded 
with orange, red, and pastel shades. Most 
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layers are quite friable, porous, permeable, 
and contain water. At depth, however, 
the water in many places is mineralized 
and is noL potable. The shales are soft, 
in many places poorly laminated, some· 
what jointed, sandy and silty, and contain 
very few large fossils, although Foraminif" 
era are rather consistently present in vary­
ing abundance. The Strawn sediments 
appear to have been deposited rapidly in 
shallow seas, in lagoons, and even on mud 
flats above the strand line. Mud cracks 
and river ripples are very common in the 
thin interbedded sandstone and shale lay­
ers. In a very few places the shales are 
fossiliferous, but the specimens are poorly 
preserved. Many of the shale layers con­
tain yellowish-brown concretions of limo­
nite ranging in size from a fraction of an 
inch to 5 inches. In several places thin 
layers of limestone conglomerate occur. 
One of these is located 0.15 of a mile east 
of Colony School, San Saba County (Co· 
ord. AA-16), and may be referred to as 
the Colony School conglomerate. It is a 
basal conglomerate and occurs at the con­
tact of the Strawn and Marhle Falls lime­
stone. The layer is about J foot lhick am] 
is made up of well-rounded pebbles rang­
ing from the size of large sand grains to 
an inch in diameter and set in a matrix 
of reddish-brown sand, resembling the 
sandstone of the Strawn layers above. Most 
of thc larger pehhles are derived from the 
Marble Falls limestone. Another locality 
is on the west side of the Lometa-Bend road 
5% miles by road south of the Lometa­
San Saba highway. This layer is an intra­
formational conglomerate, 6 to 8 inches 
thick in a bed of Strawn shale. The layer 
is made up of pebbles of Marble Falls 
limestonc, evidently derivcd from a rocky 
foreland and washed out some distance 
into the muddy bottoms. The pehbles are 
one-fourth to 1 Y2 inches in size, are sub­
rounded, and are mixed with a few brachio­
pods, crinoid stems, and Bryozoa. Such 
conglomerate layers are very local in ex­
tent. The following sections will furnish 
other details of the stratigraphy of this 
interesting series of beds. 

Section of Strawn sandstone along Colorado 
River below Shadlick Mill east of railroad bridge 
over Colmado nive!, Mills County (Drake, 1893, 
p. 377) (Coord. AA-13, Pl. 1). 

THICKNESS 

Feet 

29. Shaly sandstone __________ _ _ ___ 5 
28. Massive sandstone ____ "____ 2 
27. Shaly sandstone ________________________ . __ " 3 
26. Massive sandbtone ____________ " ___ . 2 
25. Clay _______ _ __________________________________ lh 
24. Massive sandstone __________ .______________ 3 
23. Shaly clay and dark-blue sand-

22_ 
21. 
20. 
19. 
18. 
17. 
16. 
15. 
14. 
]3. 
12. 
11. 
10. 
9. 
8. 
7. 
6. 
5. 
4. 
3. 
2. 
1. 

stone ______ " ______ " ______________ _ 
Sandstone ___________________ "_ 
Flaggy sandstone _______________________ _ 
Sandstone ______ _ _____________________________ _ 
Smooth, Daggy sandstone _____________ _ 
Massive sandstone ______________ " ___ " __ 
Massive sandstone 
Massive sandstone 
Shaly sandstone "-
Massive sandstone _" ___ _ 
Massive sandstone 
Shaly sandstone 
Massive sandstono _" _______________ _ 
Massive sandstone 
Massive sandstone 
Flaggy sandstone 
Massive sandstone ______________________ _ 
Ma'lSive sandstone --------------- ---------
Massive sandstone _____________________ _ 
Shaly and massive sandstone 
Clay ____________________________ ""- ____ _ 
Mas~ive sandstone 
Flaggy sandstone---layers varying 

from 3 to 6 inches 

3 
3 
5 _ 
3 
2 
4 
5 
3 
2 
5 
4 
1 
6 

10 
4 
4 
6 
3 
3 
7 
2 
5 

15 

Total thickness _________________ 120lh 

Section of baoal Strawn along Big Uncle Creek 
llh miles west of Richland Springs, San Saba 
County (Coord. Q-ll, PI. 1). 

Strawn--

THICKNESS 

Feet 

6. Sandstone, brownish gray, thick 
bedded, friable, hard ______ "_______ 12 

S. Sandstone, grayish b"own, thin 
heclcled, calcareous, weathers 
to form thin flagstones, fine 
grained, fossiliferous, evenly 
laminated; contains in its lower 
4- feet thin fossiliferous layers 
contmnmg crinoids, spirifers, 
and much glauconite. The lower 
layer contains a few black peb­
hIes. Most characteristic fea­
ture is its uniformly thin hed-
ding __________ _ __ __ _ ___ _ 15 

4. Sandstone, yellowish gray, soft, 
friable, thin hedded, glauconitic, 
f ossilifcrDns, breaks into thin 
plates _ ____ _______________________________ __ 10 

3. Shale, greenish gray, exposed in 
clay pit and contains a l·foot 
layer of pebble eonglomerate____ 5 
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THICKNESS 

Feet 

2. Shale, gray, soft, containing many 
iron concretions but no fossils ___ 5 

Marble Falls-
1. Limestone, black, thin bedded, 

fossiliferous __________________________________ ? 

Total thickness 47 

Subdivisions.-Drake (1893, p. 374) 
divided the Strawn strata into 20 beds on 
the basis of lithology as follows: 

20. Ricker bed 
19. Antelope Creek bed 
18. Indian Creek bed 
17. Comanche Creek bed 
16. Wilbarger Creek bed 
IS. Buffalo Creek bed 
14. Rough Creek bed 
13. Hanna Valley bed 
12. Cottonwood Creek bed 
11. Spring Creek bed 
10. Brown Creek bed 
9. Big Valley bed 
8. Bull Creek bed 
7. Horse Creek bed 
6. Fox Ford bed 
5. Bed No.8 
4. Shadrick Mill bed 
3. Elliott Creek bed 
2. Burnt Branch bed 
1. Lynch Creek bed 

The first bed is predominatingly shale; 
the second, sand; the third, shale; and so 
on up to the 20th bed at the top, which 
is made up of sandstones and conglom­
erates. It is now known that most of the 
sandstone layers are quite lenticular, play 
out laterally, and are replaced by another 
lentil higher or lower in the section, so 
that detailed mapping by modern methods 
of all Drake's units is quite difficult, if 
not impossible. It is probably better, for 
the present at least, to describe these rather 
complex strata as a single unit and map 
them as a single formation with lenticular 
members until some better mode of sub· 
division and correlation is devised. 

Textural and mineralogical characteris· 
tics.-The texture of the Strawn strata is 
much coarser than that of the Smithwick. 
The sand grains in the sandstone layers 
are coarser, less angular, and less fir"mly 
cemented, and the shales contain more 
silt and fine sand. The following screen 
analyses show the textural characteristics 
of several representative samples: 

Size analyses of grains of Strawn sand in percent 
by weight 

(Analysis by Joe Moore, 1942) 

Size of grains Locality 1 Locality 2 

Millimeters Percent Percent 

Larger than 0.495 _________ 0.1 0.3 
0.495-0.351 ___________________ 0.4 2.4 
0.351-0.246 _____________________ 2.8 19.0 
0.246-0.175 ____________ ______ 26.8 50.1 
0.175-0.124 __________________ 38.4 20.1 
0.124-0.088 __________________ _ ___ 1.6 .').6 
0.088-0.061 _ ________________ 5.4 0.9 
Smaller than 0.061 __________ 9.S 3.9 
Iron carbonate ____________________ 1.1 1.1 

Locality 1. Bend-Lometa road one-half mile 
south of Cretaceous-Pennsylvanian contact and 6 
miles south of Lometa-San Saba highway. 

Locality 2. San Saba-Bend road, south side of 
road, near Milliken raneh house, 0.8 of a mile 
west and 0.2 of a mile south of Colony School. 

Distinguishing features.-It is rather 
easy to distinguish Strawn shale from 
the Smithwick. The Smithwick shale 
is generally darker colored, harder, more 
jointed, more siliceous, less calcareous, 
and disintegrates less easily in water than 
the Strawn shale. The concretions in the 
Strawn shale are small, yellowish-brown, 
limonitic "claystones." The concretions 
in the Smithwick are rarer and commonly 
are larger (5 to 6 inches in diameter), 
dark red in color, and known as paint 
rock by the Indians. The Smithwick con­
cretions evidently have been derived from 
marcasite or pyrite by oxidation and are 
now in the form of limonite and disinte­
grated hematite. The thin siltstone lentils 
in the Smithwick are much harder, less 
friable, much finer grained than those in 
the Strawn and in most places have a 
grayish color and contain veins of impure 
calcite along fractures. Most of the Smith­
wick sandslone slabs have intricate mark­
ings resembling tracks or trails of marine 
animals and water plants (PI. 18A). The 
Strawn slabs are rough surfaced or marked 
with coarser, less well-preserved fucoidal 
markings, ripple-like marks, and mud-ball­
like blotches. In general the Smithwick 
sediments are marine, near-shore deposits. 
The Strawn appears to be a combination 
of shallow-water marine and coastal plain 
fluviatile and strand-line deposits alter­
naling in a rhythmic manner. Where fos­
sils can be obtained, the two divisions can 
be easily distinguished. The Strawn beds 
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are characterized by Chonf'tes robusta 
R. H. King, Mesolobus mesolobus (Nor­
wood and PraUen), Marginifera murica­
tina Dunbar and Condra, Pscudnparall'go­
ceras; the Smithwick by Cumminsia aplata 
(Cummins), Paeckelmannw derehcta R. 
H. King, PharTcidollotus. n. sp., and 
Straparolus savagn' Knight. A more de­
tailed account of the paleontology 1)1 these 
formations is given elsewhere in this 
publication. 

Special features.-The beautiful color 
bands in the Strawn sandstone are striking 
features of c·;rtain layers. These color bands 
are especially we'll exposed in quarries on 
the Buttrin raneh located one-fourth of 
11 mile north of the San Saba·Lometa 
highway, 2 nilies east of Red Bluff (Co· 
ord. tiB-14J, also in the Carlisle quarry 
located 1.9 miles west and 1 mile north of 
Nix (Coord. EE-lS), and in the Faught 
quarry located 2.5 miles west of Nix 
(Coord. EE-18), Lampasas County. The 
sandstone is dark yellow or yellowish 
orange in color, fine grained, evenly tex­
tured, and marked with indistinct bed· 
d;ng planes. The surface of the rock is 
b:.tnded with beautiful purplish-red streaks 
alternating with orange-yellow bands 
which represent the original color of the 
rock. The red bands are spherical and 
ellipsoidal in shape, 1 to 2 inches wide, 
spaced 4 to 6 inches apart, and surround 
a central red core or nucleus which is 
1 inch to 6 inches in diameter. Some of 
the bands are so perfectly shaped and 
evenly spaced that the face of the rock 
which furnishes a cross section through 
the center of the sphere or ellipsoid re­
sembles a well-designed and nicely painted 
target having a central red bull's eye 
surrounded by alternating red and yellow 
bands. The outcr red circles in some cross 
scctions reach 5 feet in diamcter but com­
monly range from 14 inches to 3 feet. 
The outer red bands are narrower or 
thinner than thc bands close to the central 
nuclcus. The rock is cut also by hlack 
ferruginous veins resembling dark hema­
tite. Thcse peculiar banded structures ex­
tend through a ledge about 8 feet thick 
which outcrops along a south-facing low 
escarpment and are situated in most places 
5 or 10 feet below the top of the escarp­
ment. The ledge is underlain by sandy 

shale and overlain by coarse, non-banded, 
ferruginous sandstone and conglomerate 
as shown by the following section meas­
ureo at the Bultrill roek quarry: 

Section of sandstone of Strawn age in Buttrill 
rock qurr"'y west of Lometa, Lampasas County 
(roord. BB-14, PI. 1). 

THICKNESS 

Feet 

3. Sandstone and conglomerate, 
brown, made up of coarse sand 
and pebbles up to three·fourths 
of an inch in diameter set in a 
matrix of brown ferruginous 
sand____ __ 10 

2. Sandstone, orange yellow, even 
textured, with medium-sized 
grains, poorly bedded, hut 
breaking ratber easily into thin 
slabs 2 to 4 inches thick con­
tammg beautiful spheroidal 
banded structures ______________ - 10 

1. Shale, yellowish gray, sandy, 
mostly covered with sand from 
upper ledges _________ .____________ 15 

Total thickness 35 

The banded rock breaks, when quarried 
along cleavage planes, into blocks about 
10 to 15 inches thick, IS to 48 inches 
long, and 12 to 32 inches wide. These 
blocks have fairly even faces and show 
the banded structure beautifully when 
freshly broken. They can bc split also 
with a hammer and chisel into slabs and 
flagstones 3 to 4 inches thick. Thesc slabs 
are much in demand for paving terraces 
and interior decoration and are marketed 
under the name of "rainbow rock." The 
interesting ledge can be traced laterally 
across country for several miles. The 
origin of these unique bands is thought 
to be a physical-chemical phenomenon 
due Lo supersaturation of iron salts in the 
sea water. They are known as Liesegang's 
rings. 

Paleontology.-The conditions of sedi­
mentation of the Strawn were those of 
rapid deposition of silt and sand in muddy 
coastal marine waters alternated with 
fluviatile and eolian beach and coastal 
plain deposits. The muddy water was 
apparently not very favorable for depo. 
sition and preservation of numerous ma­
rine fossils. A few of the layers of 
thin·bedded calcareous sandstone and 
calcareous shales contain poorly preserved 
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fossils, most of which are quite fragmen­
tary as if broken up during sedimentation. 
In the following list of species the gastro­
pods were identified by J. Brookes Knight, 
the fusulinids by C. O. Dunbar. Charac· 
teristic fossils in the Strawn group are 
shown in Plate 19. 

Fauna of the Millsap Lake IV/mation of the 
Strawn group, in an oufclop 3 miles northeast 
of SalUil, McCulloch County (Loc. 153-T-7; 
Coord. M-ltl, PI. 1). 

Fm aminifera-
Fusl1lina rickerensis Thompson 

Anthozoa-
Lophollhylll1m radicosum Girty 
Lophophyllum profl1ndl1Dl Milne-Edwards & 

Haime 
Clinoidea--

Platycrinus sp. 
Ethelocrinlls 

Brachiopoda-
CraJlia modesta White & St. John 
Del hyia bennetti Hall & Clarke 
])el hyia erassa Meek & Hayden 
Rhipodomella carhonaria (Swallow) 
Rbipodomella earbonaria Val'. subcireularis 

R. H. King 
Chonctina rohusta R. H. King 
IVInrginifera splendens (Norwood & Pratten) 
Marginifera muricalina Dunbar & Condra 
Dictyoclostus sp. 
Rhynchopora magnicosta Mather 
Jurcs1l1ia nebrascensis (Owen) 
Mesolobns mesolobus (Norwood & Pratten) 
Mcsolobus mesolobus vnr. rochellensis R. H. 

King 
Spirifer rockymontanus Marcou 
Neospirifer dunbari R. n. King 
Punctospirifer kentuckyensis (Shumard) 
Cleiothyridina orbicularis McChesney 

Gastropoda--
Baylca suhconstrieta (Meek & Worthen) 
Orthonema marvinwelleri? 

Correlation.---The above fossil list, al· 
though meager and probably quite incom· 
plete, indicales clearly that these Strawn 
strata belong in the Des Moines division 
of the Pennsylvanian and probably are, 
for the most parl, equivalent to the Garner 
and upper part of the Millsap Lake forma· 
tions of the 13razos Valley region of norlh­
central Texas. 

Fossil Localities 

The besL eolleclions of fossils have 
come from the Elliott Creek member and 
lhe Comanche Creek shale. The best local· 
ity is as follows: 

153--T···7 (M-14, PI. l).-McCulloch County, 
3.3 miles due east of Rocbelle. It is reached by 
taking the Rochelle-San Saba road and traveling 

cast for 3.7 miles to where the road turns north· 
east, then turning due south thlOUgh a gate and 
following a secondary road south 0.5 of a mile 
to the point where the secolJdary road turns 
southeast, going down a rather steep hill. At 
this point, leave the car and walk east about 0.1 
of a mile to a wire fence and follow the fence 
south 0.3 of a mile to a small branch stream on 
the west side of the fence; then walk down the 
small branch a few hundred feet to the shale 
exposure on the cast side of the branch. 

CANYON GROUP 

Historical accollnt.-The term Canyon 
was applied by Cummins (1891, p. 374) 
to designate the beds of massive lime· 
stone that occur in the vicinity of Canyon 
in Palo Pinto County, and along Jim Ned 
Creek in Brown County. They were de­
scribed briefly by means of sections and 
a map (Cummins, 1891, PIs. 6, 7, and 8), 
and later the unit was defined more den· 
nitely by Drake (1893, p. 387). Drake 
drew the base at the bottom of a Chaetetes· 
bearing limestone known as the "coral" 
limestone bed, and the top at the upper 
surface of a Campophyllllm·bearing bed 
which occurs about 80 feet above the 
Home Creek limestone. Plummer and 
Moore interpreted Cummins' boundaries 
closely (1922, p. 87) and limited the Can· 
yon division Lo include the strata between 
the top 0 f the Home Creek limeston~ at 
Caddo and the base of the Palo Pinto 
limestone in Palo Pinto County or beds 
of equivalent age. The top of the Home 
Creek limestone in the Colorado River 
valley was identified as the top of the 
upper of three persistent limestones that 
occur 75 to 100 feet above the top of the 
Ranger limestone and about 350 feet above 
the top of the Adams Branch limestone 
(fig. 14); the bottom was identified as 
the base of the Rochelle conglomerate. 
Sellards (1933, p. 110) followed the 
same usage. Hudnall and Pirtle (1931) 
and Nickell (1938, p. 91) used about 
the same boundary for the topB but raised 
lhe hase of the Canyon group to a thin 
non-persistent, unnamed limes Lone about 
100 feet above the Capps limestone. Bul· 
lard amI Cuyler (1935, p. 199) used the 
upper Home Creek limestone as the top 

SDue to difficultie'3 in tIllcin~ the outcrop of the upper 
Home Crcf'k limc&tone c1CIOSS the alluvium-covered area of 
the Colorado River valley thC1C is some uncertJ.inty whether 
Hudnall, Ni( kell. and Bullord and Cuyler used exactly the 
~amc Hmef:ltones, but thrir sections ale e!''lentially the same 
(fig. 14); also see discu"ion by Nickel! (1938). 
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boundary and the base of the Rochelle 
conglomerate for the lower boundary 
plane; Cheney (1940, p. 87), revised 
again tIle Canyon division and :made the 
Canyon group include the strata between 
the top of lhe Home Creek limestone anel 
the base of the Lake Pinto sandstone lentil 
in the middle of the Mineral Wells forma­
tion in tlle Brazos River valley. This 
change was advocated by Cheney in order 
to make the division boundary hetween 
the Strawn and Canyon agree as nearly 
as possible with thai hetween the Mis­
souri and Des Moines divisions long in 
llse in the Middle West and Midcontinent 
regions. Cheney (1940, p. 90) regards the 
Brazos lEver sandstone as equivalent to 
the Rochelle conglomerate, and, therefore, 
in the Colorado River valley places the 
lower boundary of the Canyon at a lime· 
stone above the Rochelle described as 
occurring about 100 feet above the Capps 
limestone. 

The problem of establishing the upper 
boundary of the Canyon is simplified 
by a definite and characteristic cephalo­
pod assemblage consisting of Uddenites 
schucherti Bose, Glaphyrites kansasensis 
(Miller and Gurley), Wiedeyoceras pingue 
A. K. Miller and Cline, Agathiceras cisco­
ense Smith, Marathonites ganti (Smith), 
Schistoceras missouriense (Miller and 
Faber)' Liroceras liratuln (Girty), Do­
I!wtoceras scul ptilc (Girty ), N eodimor­
phoceras texanum (Smith), and Gonio­
loboceras welleri Smith, and others. This 
remarkable assemblage occurs below the 
Gunsight limestone and above the Bunger 
limestone of Plummer and of Nickell, the 
lower Gunsight limestone of Bullard and 
Cuyler, and has been found at numerous 
localities from McCulloch County on the 
south to lack County on the north, defi­
nitely marking the lower shales of the 
Graham formation as pointed out by 
Plummer and Hornberger (1935, pp. 63-

4 
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Fig. 14. Stratigraphy of the Canyon group, showillg differences in interpretations of stratigraphic 
boundaries by different geologists. Sections 1 and 2 were measured by F. B. Plummer. 
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64), by Plummer and Scott (1937, p. 17), 
and by Williams (1938, pp. 191-192). 
The second limestone below this ccphalo­
pod zone marks the top of the Canyon 
division as originally established by Cum­
mins. It is the uppermost of three thick, 
light-gray limestones which in most places 
can be easily distinguished from the thin­
ner yellow limestones of the Cisco division 
above. 

The problem of correlating the lower 
boundary of the Canyon division is morc 
complicated due to an erosional hiatus in 
the Colorado River valley, and to a lack 
of definite fossil zones. The fauna of the 
Keechi Creek shale below the Palo Pinto 
limestone of the Brazos Valley is abun­
dant, beautifully preserved, and quite well 
known (Plummer and Hornberger, 1935, 
pp. 40--41). Yet no assemblage like it 
or like that of the Salesville shale below 
has been found in the Llano region. It 
may bc that change in facies of thc sedi­
ments is responsible for the absence of 
these fossils, or that the Llano area was 
dry land during the Salesville and Keechi 
Creek epochs. In the Llano region south 
of Colorado River, the Comanche Creek 
shales of Drakc contain a prolific Millsap 
Lake or Des Moines fauna characterized 
by Mesolobus meso lobus and Fusulina 
rickerensis. The Rochelle conglomerate 
rests unconformably upon this bed east of 
Rochelle, and the shales immediately 
above the Rochelle conglomerate contain 
a fauna noteworthy for its Canyon or 
Missouri division forms, most of which 
occur in the Graford and Palo Pinto for­
mations and in the Kansas City group of 
strata. A list and discu~~ion of the corre­
lation of these fossils is prE"sented elsf'­
where in this volume. The Hochelle con­
glomerate, whcn traced llorthf'astward, 
thins out, is changed to a marine sand be-

fore Colorado River is reached, and dis­
appears beneath Cretaceous gravel deposits 
(PI. 20). The sandy horizon can be traced 
northward, however. It is thought to occur 
just above the Ricker bed east of Brown­
wood and is tentatively correlalcd with 
the first sandstone layer immediately be­
low the Palo Pinto limestone in Palo Pinto 
County. The base of the Canyon in the 
Llano region, therefore, is set at the bot­
tom of the Rochelle conglomerate and its 

equivalent sandstone zone. South of Colo­
rado River, this horizon marks the division 
between the Missouri and Des Moines 
series. 

Extent and thickness.-The Canyon 
grOl1p of beds is bounded on the east by 
the Rochelle conglomerate or sandstone 
of equivalent age and on the west by the 
upper layer of the Home Creek limestone. 
Except where covered by Cretaceous sands, 
the group of beds has been mapped from 
Colorado River southward to Rochelle and 
then southwestward to Brady, as shown on 
the maps, Plate 1 and Plate 20. The 
lower series of limestones and shales, 
known as the Adams Branch limestone, 
overlap the Rochelle conglomerate west 
of Onion Creek and rest on the Marble 
Falls limestone, forming the basal beds 
of the Canyon from Onion Creek south­
ward to Brook ranch where all the Canyon 
beds disappear beneath the Cretaceous 
marls. The thickness of the Canyon group 
of heds varies from 425 to 725 feet. It ' 
is thickest in the sections between Colo­
rado River and Mercury and thinnest in 
the sections south of Brady, as shown in 
figure 14. 

Lithology.-The Canyon group of beds 
in the Llano region, with the exeeptioll 
of the lowermost division. which contains 
sandstone and conglomcrate, consists pre­
dominantly of thick marine, fossiliferous, 
calcareous shales and fOLir intervals of 
limestones alternating in a sort of rhyth­
mic succession. The lower part of the 
Canyon group is composed predominantly 
of sandy shale with lentils of sandstone 
and conglomerate. The upper part con­
tains a series of sandy shales, non-sandy, 
calcareous, fossiliferous shales, rather 
thick fossiliferous limestone, and a few 
thin layers of sandiOtone. South of Colo-
rado River, the lower limestone, known as 
the Adams Branch member, forms a very 
prominent escarpment which extends 
nearly due south from Mercury to Ro­
chelle. Near Rochelle the escarpment 
becomes less prominent, the limestones 
thin somewhat, some of the layers disap­
pear, and the series swings southwestward 
in the direction of Brady, forming several 
low escarpments in place of the single 



The Carboniferous Rocks of the Llano Region of Central Texas 91 

prominent one, until the beds finally dis­
appear beneath the Cretaceous cover south­
west of Brady (map, PI. 20). Other details 

regarding the stratigraphy and lithology 
are furnished by the following described 
sections: 

Section of lower part of Canyon group, measured along an east-west line through Rugged Moun· 
tain from Adams Branch escarpment east to a point 1 mile east 0/ Rochelle·Cowboy road, McCul· 
loch County (Line C-D, PI. 20). 

17. Limestone, gray, brittle, sub crystalline, irregularly bedded; the bedding planes 
are somewhat wavy and the ledge is poorly fossiliferous but contains Triti-
cites _________________________________________________________________________________________________________________________ _ 

16. Shale, gray, calcareous, fossiliferous ______________________________________________________________________________ _ 
15. Limestone, bluish gray, weathering yellowish gray, hard, subcrystaIline ____________________ _ 
14. Shale, gray, calcareous _____ _________ _____ _ ____________________________________________ _ 
13. Sandstone, brownish gray, evenly bedded, fine grained, marine ________________________________ _ 
12. Shale, gray, sandy; partly covered by slope wash and grass, but containing at 

least one lenlil of sandstone and grading downward into red, maroon, and 
purple, nonfossilifcrous shale at the base ___________________ _ 

11. Conglomerate (caps both Rugged Mountain and Rough Mountain), dark reddish 
brown, moderately coarse, pebble conglomerate made up of pebbles 14 to 1 
inch in size, subangular to angular in shape and consisting of green, gray, 
black, and black and white banded pebbles of chert set in a matrix of rather 
coarse quartz sand. The conglomerate varies in thickness from place to place, 
plays out northward into a layer of coarse, cross-bedded sand, contains cross­
bedding and ripple markings, and appears to be nonmarine in origin possibly 
merging northward and westward with marine sediments _____________________ _ 

10. Shale, red, gray, and purple, containing 3 or 4 lentils of rather soft, friable 
sandstone _________________________________________________________________________________________________________________________ _ 

9. Sandstone, gray, fine grained, cross-bedded ______________________________________________________________ _ 
8. Shale, red and purplish gray, containing a rather prolific fossiliferous zone near 

the top characterized by large numbers of the gastropod Amphiscapha catil-
loides (Conrad) ______ ___ _ _ _________________________ _ 

7. Sandstone, gray, fine grained _________________ _ __________________________________________ _ 
6. Conglomerate, gray, made up of small subangular pebbles ________________ _ 
5. Shale, rcd ___ __ _ _ ____________ __ _______________________________ ____________ _ 
4. Sandstone, fine grained, calcareous ___________________________________________________________________ _ 
3. Shell bed, thin layer made up largely of well-preserved productids and other 

fossils in places cemented to form a hard calcareous layer containing many 
pelecypods _ ____ _ ________________________________________________________ _ 

2. Shale, gray, containing at least 3 lentils of sandstone __________________________________________________ _ 
1. Rochelle conglomerate, dark reddish brown, cross-bedded, made up of subangular 

chert pebbles averaging * of an inch in size__ _ _________________________________________ _ 

Total thickness ________ _ 

THICKNESS 

Feet Inches 

13 
15 

3 
2 

90 

8 

82 
5 

30 
3 

4 
1 

53 

12 

322 

6 

4 

3 

1 

Section of middle part of Canyon group measured along road south of Placid to escarpment 1.4 
miles east of Placid at Lac. 153-T -21, McCulloch County (map, PI. 20). 

Cedarton member-
13. Sandstone, dark reddish brown, massive, poorly bedded and somewhat cross­

bedded near the base, grading upward into thin beds near the top, moderately 
hard, somewhat friable sandstone made up of quartz grains fairly uniform in 
size, subrounded to '5ubangular in shape; surface of the sandstone forms a 
dip slope leading down to the town of Placid __________________________________________________________ _ 

12. Shale __ ___ _ ________________________________________________________________________________ . ___________ . ___________ _ 
11. Limestone, reddish and )ellowish brown, sandy, has a rough corrugated surface, 

contains fragments of fossils __________________________________________________________________________________________ _ 
10. Shale, forming grass-covered slope ____________________________________ . _________________ - __________________________ -_ 

9. Limestone, dark gray, weathering light yellowish gray, subcrystaIline, smooth 
surfaced, containing many fragments of thin-shelled brachiopods, pelecypods, 
and very small crinoid fragments ________________________________________________________________________ _ 

8. Shale, not exposed, forms a field one·fourth mile wide ______________________________________ _ 

THICKNESS 

Feet Inches 

17 
4 

1 
26 

1 
6 

3 
6 
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Adams Branch limestone--

THICKNESS 

Feet lnche, 

7. Limestone, dark gray, hald, heavy, unevenly bedded, the bedding planes form 
wavy patterns, subcryslaIline, contains algal markings, a few fossils, large 
fusulinids, and calcile veins, weathers to form very rough surfaced boulders 
and nodules ____ _____ ___ _________________________________________________________________________ 6 6 

6. Shale, dark gray, weathering light yellow and greenish gray, fossiliferous, contains 
a good fanna, including Neospilijer, Chonetina, T,epospiTa, Punctospirijer, and 
other typical Canyon forms __ _ _________ _______ _ __ _____________________________ 25 

5. Limestone, hluish glay, weathering yellow and yellowish brown, hard, breaks 
into thin platy fragments having rough surfaces, suhcrystaIline, hard, made up 
of large quantities of \cry small crinoid fragments indicating lhat the crinoids 
must hove !leen c,mall forms. The surface of thc rock is quite rough and con-
tains many small granules __ _ __ _______ _ _ _ __________________________ __ 4 

Brownwood shale member-
4. Shale, bluish gray, weathering light yellow, soft calcareous, contains much gyp-

sum and weathel's to ! roduce a white powdery gypsiferous caliche-like mass______ 22 6 
3. Limestone, gray, weathering yellowish gray, occurs in beds 4. to 12 inches thick. 

The bedding planes are uneven, somewhat wavy. The limestone is quite hard, 
subcrystalline, and cut by many joint lines. It breaks with a conchoidal frac­
ture and along joint lines to ploduc:e irregular-shaped chips and small chunks. 
The rock is fossiliferous, contains Triticites (probably T. irregnlaris) , Com­
posita, and other brachiopods. Fusulinids are most common in a zone about 
3 feet below the top___________ __________________________________________________________________ 9 

2. Shale, occupying a slope mostly covered by grass and talus, but exposed in a 
few places along the road ditches. Light yellowish gray, gypsHerous at the 
top, soft, sandy and contains a few thin layers or lentils of gray and brown 
sandstone. One of these sandstone ledges occurs 22.4 feet helow the top of 
the shale. It is 11 inches thick, fine grained, cross-bedded, resembling somewhat 
wind-blown sand. The total thickness of the shale bed is______ _ ___ _____________________________ 22 5 

1. Sandstone, brown, coarse grained, contains small angular chert pebhles up to 
one-half inch in dialneter. The pebbles are unevenly and rather sparsely 
scattered throughout the sandstone which occurs in layers ahout 4 inches thick 
separated by clay and silt partings. The clay also contains a few pebbles 
which may have been originally in thc sandstone. This sandstone may be the 
northward extension of the Rough Mountain conglomerate bed which occurs 
above the main Rochelle conglomerate _ _ __ _____ _________ 1 4 

Total thickness measured __________________________________________________ _ 146 6 

Section of middle and upper part of Canyon gronp measured along east-west load passing alan!! 
south side of city of Brady from Brady Creek on the east to the Home C,eek limestone on the west 
(Coord. H-18 to H-16, PI. 1). 

THICKNESS 

Feet Inches 
Cisco grou p---

26. Limestune, bluish gray, hard, ullfossiliferuus____ __ ________ _________ ____ ___________ _____ _____ ___ __ I 
25. Shale, mostly covered with grass____ __________________________________________________ _______________ _______________ 27 
24. "Campophyllum" hed. Limestone, hard, bluish gray, weathering light gray, 

fossiliferou~;. contains many horn-shaped corals, probably belonging to the 
genus Camma __________ _ ____________________ _______ ____ _ __________________ ____ 1 

23. Shale, covered _____ __________ ____ __ _________________ _ ____ _____ _________________ _ 5 
22. Limestone, dark gray, hard ______________________ .___ _____ _____________ _________ __ _____ ____ ___ 1 
21. Shale covered ______________________ ___________ _ ___ ____________ ___________ ______ 4 

Canyon group-
20. Upper Home Creek limestone. Dark gray, or buff, coarsely crystalline, slightly 

fossiliferous, contains many yellow, vein-like markings of a dark yellowish­
brown color. These mmkings lIlay represent algal markings. No fusulinids 
observed ____ - ---------- ----- _____________________________________________________________ -_______ ________ ________ ____ 1 

19. Shale ----- - -___________________ _______________________________ _ __ _______________________________ _____ ___________________________ 21 
18. Middle ~ lome Creek limestonf'. Gray, hard, fossiliferous, weathe] s to a light 

yellOWIsh-brown color; contains small fossils and small crinoid stems. Breaks 

17. shi~l~~ s~~~r:,loc_~~S __ ~]l_diI r~~~I~r. ch~~I_,_~: ___ ~_~_~~il~ __ ~_~~ __ ~~~'~ __ ~o_orI~_ l~_~~~_~:~~~_ :: __ ::_:__ Ii 
16. Lower I-lome Creek lim('stonc. Gray, hard, fossiliferous; contains Sqltamnlw ia 

and Composita. No fusulinids observed -----------____________________ _ _ _ _______ ___ 7 
15. Shale, covered ---------- ----- -- --- --_ __ ______ ______ _ ___ ____ _ _____ _____________--- 22 
14. Limestone ---------- ------ ________________________________________ ._________ _______________________ I 
13. Shale, covered ------- - -------------------____________________________________________ . ______ .________________________________ 18 

6 

6 

2 
6 

6 
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THICKNESS 

Feet Inches 
12. Ranger limestone. Dark gray, thin bedded; beds 2 to 5 inches thick, bedding 

planes uneven; quite fossiliferous. Fossils consist of small corals, Composita, 
Dielasma, and others, but no fusulinids noted. Upper layers break up to form 
small angular chunks _______ _______________________ _______ __________________ ____ 19 6 

ll. Shale, blue gray, weathering to a caliche·like, powdery sub.soil; mostly covered 
with grass. One layer near the base is distinctly red _______________ _ ______ .. __ ___ _ 45 

10. Sandstone, dark brownish, tinged with yellowish· brown streaks, thin bedded. 
In layers 2 to 6 inches thick, each layer thinly laminated; fine grained, almost 
a siltstone. The top layers are somewhat more friable ___________________ .. ___ ._. __ .... _._._.______ 3 

9. Shale, covered ________ _ _____ . ___________________________________ . _______ . ___ . _____ .. __ . ___ . ___ ._____ 42 6 
8. Upper Clear Creek limestone. Dark p;ray, hard, thin bedded. The beds are 2 to 

4 inches thick, separated hy uneven bedding planes. Two thicker and some­
what harder ledges at the top ranp;ing from 12 to 18 inches thick. The ledge 
is exposed at Bear Creek southwest of Brady__ __ __ ____ _________ _________________ 6 9 

7. Shale, mostly covered ___ . _____________________ . ____________ . ______ . _____ . ___ ._. ___ ._. ________________ . ___________ .__ 62 6 
6. Lower Clear Creek limeRtone. Hard, more massively bedded than layers above________ 13 
5. Shale, mostly covered by grass and soiL ____________________________________________________________________ .__ 46 
4. Adams .Branch lime?t.Ol;-e, upper ledge. Light gray, thin bedded, fossiliferous; 

contams many TnUcltes _____________ . _______________________ . ___ ._ .. _____ . ____ ._. ___________ .. _______________ 5 1 
3. Shale, covered ______________________________________________________________________ . ________________ . _____________ .______ 14 
2. Adams Branch limestonE', lower ledge. Gray, hard, poorly exposed __________________ . 1 
]. Brownwood shale. Sandy, covered by soil and alluvium __________________ . __ .__________ 70 

Total thickness measured _____________________ _ 457 6 

Subdivisions.-Drake (1893, p. 387) 
has divided these Canyon strata into 12 
divisions; 11 of these can be recognized 
in the Llano region and have been de­
scribed by Bullard and Cuyler (1935, pp. 
199-221) and by Nickell (1938, p. 94). 
They are shown in the accompanying 
graphic sections (fig. 14<, sections 3 and 
4,) and are described in the following 
paragraphs. 

Rochelle conglomerate.-The lowest di­
vision is a basal conglomerate known as 
the Rochelle conglomerate. Its outcrop 
extends from Onion Creek east of Nelin 
northeast to a point 3 miles east of Ro­
chelle on the San Saba-Rochelle highway 
and thcn swings northward, lhins abruptly, 
and thins out at the Rochelle-Hall road 

as illustrated on the map (PI. 20). It is 
made up of angular and subangular 
pebbles one-eighth inch to 2lh inches in 
diamcLer, the average size being about 
three-fourLhs of an inch. The coarse 
pebbles are set in a matrix of very fine 
pebbles and unevenly graded, coarse sand 
(P1. 18B). At least 90 percent of the 
pehbles are chert. They are while, cream· 
colored, hlack, green, and banded hlack 
and white, and green and whlt<:'. Thc gray, 
while, and cream-colored pebbles pre· 
dominate. Thc member in mosl places has 
little or no bedding, but in a few places 
there is distinct cross-bedding like that 
found in fluviatile deposits. Tables show· 
ing typical screen analyses and counts 
showing percentage distribution of rock 
types are given below: 

Size analyses of pebbles of Rochelle conglomerate 
(Percent by weight) 

Size 
Millimeters 

Larger than 64 mm. ___ _ _ 
32-64 _____________________ _ 
16-32 ____________________ . _______________________ _ 
8-16 _________ _ 
4-8 _______ . __________________________ . ___________ _ 
2-4 ________________________________________ _ 
1-2 _________________________________ . __________________ _ 

0.5 -1 _____ . __________________________________________ _ 
0.25 -0.5 ____ _ ____________________ . ________ ._. ___ . ______ . ____ _ 
0.125 -0.25 .__________________ ________ _ 
0.0635--0.125 _.. .. . ... _____________ . _____ _ 
0.03ll-0.0635 ______ ______ _ ._ __ ____ _ 
Smaller than 0.03ll _________ . __________________________ . _____ ._ ... _ 
~ysr:s made hy H. X. Bay (1932). 

bAnalyses made by Bruce Grant. 

Locality 1" 
Percent 

0 
53 
22 
7 
6 
4 
3 
1 
1 
1 
1 

Locality 2 a Locality 3 11 Locality 4h 
Percent Percent Percent 

0 0.0 0.0 
0 17.0 0.0 

26 28.0 0.0 
35 26.0 0.0 

7 10.0 0.0 
6 8.0 39 
8 5.0 28 
9 2.5 16 
3 1.5 6 
3 1.5 7 
2 0.0 0.2 

0.5 I 
1 
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Locality 1. About 4.2 miles east of Rochelle on the Rochelle-San Saba road, near top of a prominent 
escarpment. 

Locality 2. About 5 miles southwest of Rochelle on the old Rochelle-Brady road. 
Locality 3. East side of Onion Creek, 1.9 miles east and 0.5 of a mile north of Nelin, McCulloch 

County. 
Locality 4. Type locality of Rochelle conglomerate 4 miles east and 1.3 miles north of Rochelle 

011 Rochelle-San Saba road, near top of prominent escarpment near locality 1. 

Shape analysis of Rochelle conglomerate, 
hy H. X. Bay (1932) 

Percent 
Angular _________ _ 54.0 
Sub angular __ ___ __ _________ 34.0 
Curvilinear _______ _ _ ___ 11.2 
Subround ____ ___ __ _______ 0.6 
Round ________ _______ _______ _ 0.0 

Distribution of rock types in Rochelle con­
glomerate pebbles over 32 mm. in size from 
Satuit, McCulloch County. 

Percent 
Chert, banded, gray brown and white______ 2.7 
Chert, banded, brown, hlack, and white__ 4.0 
Chert, banded, red and white __________ 1.35 
Chert, banded, gray and white_____ 7.0 
Chert, banded, green and white_______ ___ ____ 3.0 
Chert, banded, green and brown______ __ _ __ 1.35 
Chert, gray green ________________________ ________ ____ 4.0 
Chert, light green _______ _____________________________ __ 2.7 
Chert, dark green ______ __________________ _ _________ 13.0 
Chert, dark gray, smooth fracture ____________ 5.4 
Chert, dark gray, rough fracture___ ______ 3.0 
Chert, light gray, smooth fracture ____ ______ 7.0 
Chert, light gray, rough fracture ___ ________ 2.7 
Chert, white ______________________ _____ _ __ ___ _ 9.4 
Chert, black _____ __ 5.4 
Chert, brown ____________ _____ _ _ _ _____ _____________ 5.4 
Chert, translucent ____ __________ _ _ _____________ 9.4 
Quartz __________________ _____________________ __ _ _________ __ 2.7 

Chert greatly predominates among the 
larger pebbles and quartz among the 
smaller pebbles and grains. Quartzite 
pebbles are present in some places but 
are generally rare. Fragments of limonite 
and clay or shale occur in some exposures. 
The green cherts are noteworthy and per­
haps characteristic of the Rochelle, since 
they were not found by Bay (1932) in the 
similar conglomerates of the Brazos River 
valley. 

The thickness of the Rochelle conglom­
erate throughout most of its extent is 
fairly uniform, varying from 8% to 18 
feet as shown in the following table: 

Thicknesses of the Rochelle conglomerate at 
localities shown on Plate 20 

THICKNESS 

Feet 
West side of Onion Creek at iron bridge 

2.3 miles east and 0.6 mile north of 
N elin (Loc. 153-T -55) _________ ________________ 13.25 

South of Rochelle cemetery, northeast of 
Satnit __ ... __________________________________________ 12.00 

THICKNESS 

Feet 
East of Rochelle cemctery_______________________ 13.00 
Type locality, San Saba-Rochelle high-

way 4 miles east of Rochelle _______________ 12.00 
Rochelle-Hall road,S miles northeast of 

Rochelle _________________________________________________ 8.50 

North of the Rochelle-Hall road, the 
conglomerate plays out, and a sandstone 
comes into the section at about the same 
horizon. The sandstone differs markedly 
from the sandy layers in the conglomerate. 
It is dark gray, contains fragments of cri­
noids and brachiopods, and is much cross­
bedded by thin, well-laminated bedding 
planes. It is thought that this sandstone 
represents a beach, or near-shore, facies of 
the conglomerate, and that the cross­
bedding is that of beach bedding. If this 
interpretation is correct the conglomerate 
has thinned laterally from a maximum of 
15 feet to 3 feet at the Hall road and has 
graded from nonmarine into marine sedi­
ments. 

The Rochelle conglomerate east of Ro­
chelle rests unconformably upon dark-gray 
and dark-maroon, soft, sandy shale of 
Strawn age and to the southwest of Ro­
chelle overlaps on Marble Falls limestone. 
The Strawn shale below the conglomerate 
contains a few phosphatic nodules at the 
top and at least one bed of very fine­
grained, light-gray, finely cross-bedded 
sandstone 1 to 2 feet thick. No fossils 
have been found in the shale. The Ro­
chelle gravel appears to have been washed 
out by shifting streams over a nearly flat 
coastal plain, and to have merged laterally 
into sandy marine deposits. The con­
glomerate dips northward and westward 
and is buried beneath younger Pennsyl­
vanian deposits. At Rochelle, 3 miles west 
of the outcrop, it is penetrated in shallow 
water wells, furnishes a fairly good water, 
and is said by drillers to be made up 
mostly of sand with very little gravel. 

Brownwood shale member.-The second 
member in the Canyon, and the one which 
overlies the Rochelle conglomerate, is the 
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Brownwood shale. It is red, purple, and 
gray in color, soft, sandy, somewhat fer­
ruginous, and in places highly fossilifer­
ous, as shown by the fossil lists included 
in the paragraphs on paleontology. The 
fossils are shallow·water marine forms; 
such species as Juresania symmetrica (Me. 
Chesney), Chonetina f/emingi var. plebeia 
Dunbar and Condra, Edmondia aspin­
wallensis Meek, W orthenia tabulata (Con. 
rad), Amphiscapha catilloides (Conrad), 
and Aviculopecten arctisulcatus Newell 
are very common. The shale is quite 
sandy throughout, contains at least a dozen 
sandstone lentils and layers and one bed 
of conglomerate, which is designated 
Rough Mountain conglomerate lentil to 
distinguish it from the Rochelle. The 
Rough Mountain conglomerate is a small 
lentil, which extends from the point where 
the Rochelle-Cowboy road leaves the Ro­
chelle-San Saba road north a distance of 
about 3 miles to a water tank on Baker's 
ranch (PI. 20). The conglomerate reo 
sembles very closely the Rochelle and un· 
doubtedly was derived from the same 
source. It is made up of the same sub­
angular chert pebbles but is somewhat 
coarser and has a greater maximum thick· 
ness and less extent. Typical screen an· 
alyses of the conglomerate are included 
below: 

Screen analyses of Rough Mountain 
amglomerate" 

SIZE SIZE 

in mm. in inches 
Larger than 25.4 Larger than 1 

19.1 to 25.4 0.75 to 1 
12.7 to 19.1 0.50 to 0.75 
6.35 to 12.7 0.25 to 0.50 
2.0 to 6.35 0.079 to 0.25 
0.833 to 2.0 0.032 to 0.079 
0.59 to 0.833 0.023 to 0.032 
0.42 to 0.59 0.0165 to 0.023 
0.297 to 0.42 0.0117 to 0.0165 
0.250 to 0.297 0.0097 to 0.01l7 
0.175 to 0.250 0.0069 to 0.0097 
0.147 to 0.175 0.0058 to 0.0069 
0.074 to 0.147 0.0029 to 0.0058 

PERCENT 

by weight 

3.27 
8.35 

17.93 
29.95 
22.18 
9.33 
3.22 
1.10 
1.60 
0.75 
0.55 
0.30 

Smaller than 0.074 Smaller than 0.0029 
Lost in washing 

1.25 
0.007 
3.22 

Total 99.787 

AAnalyzed by E. A. Workman and collected 1 mile north 
of San Saba~Rochelle road on west ~idc of Rochelle-Cowhoy 
road. 

The thickness of the Rough Mountain 
conglomerate varies more than the Ro-

chelle. On the east side of the Rochelle­
Cowboy road about 2 miles north of the 
San Saba·Rochelle highway (PI. 20, sec­
tion C-D) , it is 6 feet thick; along the 
road one·fourth of a mile north (PI. 20), 
it measures 9Yz feet. On the east side of 
Rough Mountain (PI. 20), it is 20 feet 
thiclc Here the section is made up of 
alternating beds of gravel and coarse sand 
exhibiting cross· bedding like that found 
in stream terraces. The fore set beds dip 
toward the southwest at angles ranging 
from 10° to 30° from the horizontal. 
Traced westward from Rough Mountain 
and northward along the base of the 
Adams Branch escarpment (PI. 20), the 
conglomerate thins, and finally grades into 
a coarse·grained, cross·bedded sandstone 
I mile west and one-half mile north of 
the east side of Rough Mountain (map, 
PI. 20). This conglomerate lentil un­
doubtedly originated as an alluvial fan or 
apron washed out on to a nearly flat 
coastal plain by a stream heading far to 
the eastward in a region where novaculites 
and other chert-bearing formations pre­
dominated. 

The upper part of the Brownwood shale 
above the Rough Mountain conglomerate 
and below the Adams Branch limestone is 
made up of shale with a few thin, fine· 
grained sandstone layers. In many places 
the lower portion of the shale, when 
weathered, is colored red, purple, and 
greenish gray and is nonfossilifcrous. The 
upper portion is gray and bluish.gray 
sandy shale containing at least one layer 
of sandstone and, near the top, a bed of 
impure limestone 6 to 8 inches thick. A 
few fossils have been found in these shales. 
The total thickness of the Brownwood shale 
measured 3112 miles north of Rochelle is 
325 feet. 

Paleontology.-The fauna of the Canyon 
group in the Llano region is known from 
a few rather meager collections made in 
the vicinity of Rochelle, Placid, and Brady. 
Brachiopods predominate, but pelecypods 
and gastropods are well represented. Cor· 
als are much rarer than in the Strawn 
and Bend formations; a few crinoids oc­
cur and fusulinids may be collected from 
the limestones. The following list is repre­
sentative but not exhaustive. 
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Fauna of the Canyon gl Ol~p 

'" ... 
l' "t Canyon Species 
~ ~ III 

'" III .... 

Foraminifera 
Triticites irregularis (Schellwien and Staff) ____________________ _ x 
Triticites sp. 

Anthozoa 
Lophophyllidium profundum var. radicosum (Girty).. ___ _ 

Brachiopoda 
Orhicllloidca miasouriensis (Shumard) ___________ _ x 
Derbyia crassa (Meek and HaydenL ________________________________ _ 
Derhvia crasaa val'. subcircularis Dunbar and Condra __ _ 
Derbyia crassa val'. texana Dunbar and Condra ______________ _ 

x 

Chonetina fiemingi (Norwood and Pratten) _______ . ___ _ J{ 

Chonetina flemingi val'. plebeia Dunbar and Condra ______ _ 
Chonetina rostrata Dunhar and Condra __________________________ _ 
Ambocoelia planoconvex a (Shumard) ___________________________ _ 
J urcsani a symmetrica (McChesney) __________________ . --------_______ _ 
Echinoconchus sp.? ________________________________________________ _ 
Echinoconchus semipunctatus (Shepard) ______________________ _ 
Marginifera lasallensis (Worthen) ___________________________________ _ 
Marginifera muricatina Dunbar and Condra __________ . ______ _ 
Marginifera wahashensis (Norwood and Pratten). _________ _ x 
Dictyoclostus amel'icanus Dunhar and Condra ________________ _ 
Dictyoclostus crassicostatus Dunbar and Condra ___________ _ x 
Cryptacanthia whitei Dunbar and Condra ______________________ _ x 
N eospirif er sp.? _______ .. ___________ . _______ .. ______________________________________ _ 
Neospirifer latus Dunbar and Condra ______________________________ _ 
Neospirifer dunbari R. H. King .. ______ ._. _____ . __________ _ 
Neospirifer texanus (Meek) __________________________________________ _ x 
Punctospirifer kentuckyensis (Shumard) ______ _ 
Composita sub til ita (Hall) _______________________________________________ _ 
Composita trilobata Dunbar and Condra __ _ _ ______________ _ 
Composita ovata Mather _________________________________ _ 
Composita argentea (Sllcpard) __ _ x 

Pelecypoda 
Pleurophorus sp.? ____________________________________________________________ _ 
Nucula anadontoides Meek _______________________________________________ _ 
Nnculopsis ventricosa (HaIl) ___________ . ________________________________ _ 
Nuculana attenuata (Meek) ___________________________________________ .. _ x 
Nuculana arata (Hall). _._. _____________ _ x 
Myalina wyomingensis (Lea) _ ____ _ __________________ _ 
Conocardium parrishi Worthen x 
Myalina sp. ________________________________________ _ 
Septimyalina perattenuata (Meek and Hayden). ___________ _ 
Astartella concentrica (Conrad) ______________________________ _ 
Aviculopecten arctisuleatus Newell_. _____________ ._ 

Gastropoda 
Sphacrodoma primogenium (Conrad) ___________________ . _____ _ 
Allorisma costatum Meek and Worthen ___________________ . ____ . ___ _ 
WOl'thenia tabulata (Conrad) ___ . _____________________ . ________________ _ 
Trepospira discoidalis NeweIL ____________________________________________ _ x 
Pharkidonotus d. P. percarinatus (Conrad). __________________ _ 
Amphiscapha catilloides (Conrad) ________________________________ _ 
Meekospila pcraenta (Meek and Worthen) ___________ . _______ _ 
Orthonychia parvurn (Swallow) _________________________________________ _ 
Bucanopsis meekiana (Swallow) _________________________________________ _ 
Euphemites, sp. indet. _____ _ _________________________________________________ _ 
Phymatopleura modosa (Girty) . ________ . ________________________________ _ 
Glahrocingulllm cf. G. grayvilIense (Norwood and Prat-

ten) _______________________________ _ 

Cephalopoda 
Liroceras liraturn (Girty) __________________________________ . ____________ _ x 
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Stwtigraphic wnge of some Canyon fossils 

Canyon Species 

Brachiopoda 
Orhicllloidea missouriensis (Shumard) _ ___ ______________ A 
Derbyia crasaa (Meek and Hayden) ___ ______ ____ B 
Derhyia crassa var. Sl1hcin:uIaris Dunbar and 

Condra ____ _______ ____________ ________ ___ A 
Derhyia crass a val'. tcxana Dunbar and Condra A 
Chonetina flfOmingi (Norwood and Pratten) ____ _____ A 
Chonelina flcmingi val'. plehia Dunhar and Con-

dra _______________________ __________________________ B 
Chonetina? rostrata Dunbar and Condra _ _ B 
Ambocoelia planoconvexa (SI1l1mard) _______________ _ A 
Juresania symmetric a (McChesneyL B 
Echinoconchus semipunctatlls (Shepard) ________________ A 
Dielyoclostlls crassicostatus Dunbar and Condra____ A 
Dictyodostus americanus Dunbar and Condra _____ D 
Marginifera wabashensis (Norwood and Pratten) A 
Marginifera Iasallensis (Worthen) __ ________ ____ _ AD 
Cryptacanthia whitei Dunbar and Condra ______ A 
Neospirifer dllnbari R. H. King ___ C 
Neospirifer latus Dunhar and Condra ____ _______________ A 
Neospirifer tcxanll<, (Meek) -__ A 
Pllnctospirifer kentuckycnsis (Shumard) ________________ A 
Com posita sl1htilita (Hall) ___________ ____________________________ A 
Composita argentea (ShepardL___________ A 
Composita ovata Mather __ _________ ____________________________ C 
ComposiLa trilobata Dunhar and Condra _ _ CA 

Crinoidea 
Apographiocrinns eAcuIptus Moore and Plummer D 
Athlocrinus nitidus Moore and Plummer B 
Delocrinus henthobatus Moore anrl Plummm-________ B 
Endelocrinus parvus Moore and PlummeL__ D 
Paradelorrinus subplanus MoO] e and PlummeL__ D 
Parulocrinus pustulosus Moore and Plummer _ _ B 
Plaxocrinm lobatus MooTe and Plummer _ B 
Plaxocrinlls omphaloirles Moore and Plummer B 
Sciarlocrinus disculus Moore and PlummcL_______ _ B 

Fusulinids 
Triticites irregularis (Schellwien and Staff) (1) a A 
TritirilCS ill e!?,lllaris (Schellwien and Staff) (4) a B 

aForm 1; [OIol 1; s('(' Whit!' (1932). 
A. Shale betw~en Adam" Brallch lnllcstone beds. 
B. Blownwood shale, nedl base. 
C. Plobahly Rangel, neal top of PlncHI beds. 
D. Top of ElOwnwood shale just below AddHlS Blanch. 
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It will be noted at once that most of 
the species are rather long ranging forms 
and are not useful for close correlation. 
The assemblage as a whole, however, IS 

composed of forms that occur for the most 
part in the Missouri division of the Penn­
sylvanian, and most of the forms occur in 
the Graford formation in Palo Pinto 

County and in the Kansas City and Lans­
ing group of northern Midcontinent. Thc 
geographic and stratigraphic occurrences 
of the crinoids, brachiopods, gastropods, 
and fusulinids are shown in the accom­
panying tables. The most typical ones are 
illustrated in Plate 21. The identifications 
of the gastropods have been checked by 
J. Brookes Knight. 
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Fu,ulinid zones in the Canyon and StJawn glUUpo in r:entw/ TC1(J1 

GROUP FOIU1ATIO:-! 
----_._--------
Cisco 

Can}on 
(To p of Cad cl 0 (reck lime· 
stone to top of La ke Pinto 
sandstone) 

Caddo Creek 

GlUfOl d 

Palo Pinto 

Whitt 

Lone (amp 

ZONE 

Tliticites rnIlomensis 

I Tl iti~ites acutus 

1_ Tliticitt', ohioensis ___ _ 

Trilicites illcgulmis (large form) 

Tritici tes in eg ul m is Oar ge form) 

Triticites inegularis (small form) 

(Not present in Llano region) 

Stlawn 
Mineral Wells (restricted) No fusulinids found 

(Bottom of Lake Pinto sand­
stone) to to p of Smithwick 
shale) 

Sanlo Fusulina? lickerensis 

Millsap Lake Fusulinella meeki 
Fusulinella hawolthi 
Fusulinella euthllsepta 
Fusulinella plOlifica 

"References are as follows: 

DUNBAR, C. 0., and CONDRA, G. K, The Fusu­
linidae of the Pennsylvanian system in Ne­
braska: Neb. Geol. Survey Bull. 2 (2d ser.l, 
pp. 1-135, 1927. 

IIENllI:ST, L. G., Fusulinellas flom the Stonefort 
limestone member of the Tirlewater formation: 
Jour. Paleont., vol. 2, p. 80, 1928. 
-~--- Notes on the ranl!,eo of Fllsulinidae in 

the Cisco grollp of the Brazos River region, 
north-ecntral Texa'3: Univ. Texas Bull. 3801, 
pp. 2.37-24.7, J933. 

SPIVEY, R. c., and Rom:m s, T. G., Lower Penn· 
sylvanian terminology in eenllal Texas: Bull. 
Amero Assoc. Petr. Geol., vol. 30, p. 135, 1946. 

THOMPSON, M. L., Upper Desmoinesian fusu­
lini(ls: Amer. ]oUJ. Sci., vol. 243, p. 452, 1945. 

WHITE, M. P., Some Texa, rusulinic!ae: Univ. 
Texas Bull. 3211, pp. 1-85, 1932. 

Fossil Localities 

Fossil localities in the Canyon group arc 
C's follows: 

IG3--T--21 (M-IO, PI. n.-McCullo·eb 
(ounty. Shale layCl' hetween limeqolle heds OJ] 
north ,icle of lond neal top of .A dnlTIs Branch 
earat [llllent, 1.4. miles caot of paved highway at 
Plncid. Localilv 153T-21 is in the ,;hale 15 to 
20 fret helow the massive Adams Blanch lime­
stone. Locality 153-T-21a is in the shale above 
the massno limestone and helow the less massive 
limestone which cap" the tOjJ of the esc~llj1mellt. 
It is le[[r hed by dl iving on the highway to Placid, 
tmning east at Placid, and taking the Cowhoy 
load 1/). miles to the top of the eSCal pment. 

153-T-23 (M-12, 1'L ll.-McClllloch 
County. Shale below Rough Mountain conglom­
erate 3.5 miles past a od 25 mile, 1l00th of 
Rochelle. The locality is 1 eached hy going to 
Rochelle, driving nOl theabl on the Placid 1 uad 
a distanre of 0.9 of a mile to a road llmning due 

east. Takc the) o,ld running due east and travel 
I % miles, then tm n north on the Cowboy road 
and travel 2 1h miles to the first road turning 
due east. Then continue north on thc same road 
0.1 of a mile to a conglonlf'rate-capped hill on the 
west side of the load. The fossils are in the 
shale 0 to 20 feet below the conglomerate. 

153-T-98 (M-ll, PI. Il.--MeCulloch 
(ounty. Four a11(] one-haH milcs east and 3%, 
miles nolth of Rochelle in a small saddle be­
twecn two Jidges 406 feet north of Myers' house 
on the west side of a small tank. It is reached 
hy going to Rochelle, traveling northeast on the 
road to Placicl. and turning off on the first main 
highway running cast at a point about 0.9 of a 
mile northeast of Rochelle, 11 dveling I % miles 
(Ill(' cast, then tm ninl!, nO! th and traveling 2%, 
III ile'3 to a second load going due east. Drive 0.9 of 
a mile on this road to a gate and secondary road 
l11nning ,;outh. Travel Routh on the secondary 
ruad toward Myel,' house to the tank about one­
half mile sOllth to the main road. The fossils are 
in a shale below the top of the ridge. 

153-T-99 (L-13, PI. n.-McCulloeh 
County. Two and nine-tenths miles east and 1.3 
miles nOllh of Hochelle. It is reached by going 
0.9 of a mile on the Placid Toad from Rochelle, 
tUlJ]ing due east and tJaveling 1:Y1 miles, then 
tlll ning north on the Cowboy road and going 1.2 
miles. The fossils are near thE' bottom of a small 
valley or gully about 1,000 feet due east of the 
road at this point. The best ('ollecting was on 
the south side of the valley in red shale beneath 
the conglomerate heds. 

153-T-lOO (M-ll, PI. 1).-McCullf}ch 
County. Three dnd four-tenths miles east and 
4.3 miles north of Rochelle on the west side of 
the highway. It is reached by taking the Ro­
chelle- Placid road and driving northeast 0.9 of 
a mile, turning due east and going 1% miles to 
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a nOlth load leading to CowlJOv. Take the Cow­
boy road and drive nOI th 4 miles to a road run­
ning east. The fossils arc in a grayish.yellowish 
shale all the southeast and the southwest side" 
of a low hill lorated ahout 750 feet uorth and 
500 fed west of the T-roc1d running east. 

153-T-113 (L-12, PI. l).-McCulloch 
County. One and fom·tenths miles east and Ul 
miles north of Rochelle. This locality is reached 
hy driving to Rochelle and taking the Rochelle· 
Placicl I mid and driving east and north a distance 
of 2.2 miles to the Price randl. Turn to t.he right 
and dJive about 0.1 of a mile tmV<"lI rl Price ranch 
house. Then leave the ('ar and follow the fence 
running duE' east a distance of ahont 0.1 of a 
mile to the Adams Branch escarpment. The fa,,· 
sils al e on the nOIth side of the fence at the 
head of a gully just below the Adams Branch 
limestone. 
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POST-CAR.BONIFEROUS STRATA 

CRETACEOUS SYSTEM 

GENERAL RELATIONSHIPS 

Strata of Lower Cretaceous age border 
the Llano region on all sides except the 
north and form a natural boundary which 
limits mapping and stratigraphic studies 
of the Paleozoic formations (map, PI. 1). 
Everywhere the Cretaceous strata lie un­
conformably upon the older formations 
and dip gently toward the southeast. The 
contact of the Cretaceous with the Paleo­
zoic and pre-Cambrian rocks is that of a 
progressive overlap. 

In the Colorado River valley east of 
Marble Falls in Burnet County, basal 
Travis Pcak gravel is in contact with the 
Palcozoics. But if one follows the Cre­
taceous contact from east to west toward 
the inlerior of the region, and to topo­
grap'h:u::ally higher elevations, younger 
and stratigraphically higher members 01 
the Lower Cretaceous come in contact with 
the Ellenburger and older rocks, until, in 
the Shin Oak hills northeast of Pontotoc 
in San Saba County, Comanche Peak beds 
are in contact with the Cambrian, indi­
cating clearly that the Llano region was 
an island during the Travis Peak and 
Walnut epochs, that as time elapsed the 
island became smaller, and that finally, 
during the late Comanche Peak or early 
Edwards epochs, the area was entirely sub­
merged (Taff, 1892; Cuyler, 1931; Barnes, 
194~1) . 

The Crctaceous units recognized in cen­
tral Texas are listed as follows: 

Fredelicksburg group-­
Edwm ds limestone 
Comanche Peak limestone 
Walnut clay 
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Trinity group-
Paluxy sand (nOltheasteln part of area only) 
Glen Rose limestone 
Travis Peak formation-

Hensell sand 
Cow Creek limes Lone 
Sycamore sand 

These units are described briefly in the 
following pages. References to literature 
on the Cretaceous are given in the bibliog­
raphy following the descriptions. 

TRAvrs PEAK FORMATION 

Distribution and tlll:ckness_--The distri­
bution of the Travis Peak formation is in­
dicaled on the accompanying map (PI. 1) 
by a letter symboL Kt. It outcrops along 
the east, south, and west borders of the 

Where the Travis Peak sequence is com­
plete, as in the deeper valleys and well 
sections east of the region, it consists of a 
basal conglomeralc grading upward into 
sand, a middle limestone replaced laterally 
by red clay, and an upper pebbly sand 
grading upward and laterally into a fine 
sand. Due to overlap the formation thins 
toward the higher areas and transgresses 
upward in the section. In some places 
only the upper sand is present, and in 
olhers the enlire [ormation has pinched 
ollt, except a few feet or even only a few 
inches of pebbly conglomerate. Measure­
lTIf'nts of thickness of the Travis Peak for­
mation at several localities are shown in 
the accompanying table. 

Thicknesses oj the Twvis Peak fOl1nation 

LOCALITY THICKNESS 

Feet 
,UTHORITY 

U. S. Army water well at Camp Hood, Bell County __________________________ _ 250 
130 

r. B. Plummer 
F. B. Plummer 
F. B. Plummer 

City water well at Burton, Burnet County_ _____________ ______ _ _______________ _ 
Burnet-Llano road 3 miles west of Burnet, Burnet County _____ _ 93 
Type locality below Travis Peak post office on Cow Creek, Travis 

County 
Hickory Crepk, Burnet County __________________________________________________________________ _ 

263 
263a 

217 
209a 

151.5 
260a 

120a 

lIS 
480a 

Cuyler (1931, p.l) 
Hill (1901, p. 135) 
Cuyler (1931, p. 37) 
Cuyler (1931, p. 37) 
Damon (J940, p.17) 
Cuyler (1931, p. 25) 
Cuyler (1931, p. 25) 
Cuyler (1931, p. 25) 
A. Deussen11 

Hammett's Cro%ing, Pedernales River, Travis County _______________________ _ 
Deadman's Hole, Hays County ____________________________________ _ 
I'edcrnales Falls, Fue; IS' J anch, Blanco County _____________________________________ _ 
Cox's Crossing, Pedernales River, Travis County __ 
Rebecca Cleek, Carnal County _____________________________________________________________ _ 
Specks Crossing, Guadalupe River, Comal County___ _ ________________ _ 
Leon Springs, Bexar County ______________________________________________________ _ 
Brady Mountain, Highway S7, MrCu]]och County __ 
Yates Crossing on Llano River, Kimble County_ 

H. G.Damon 
H.G.Darnon 

Old Llano road west of Hancock Park, Lampasas County __________________ _ 

IS 
20 
50 IT. G. Damon 

McNett Cleek, .r ones ranch near Wheeler HlI1ch line, Lampasas 
County ____________________________________________________________________________________ _ 28 

55 
H. G.Damon 
H. G.Damon Along Antelope and Elliott creeks, Lampasas County _________ _ 

nComplete section. 
bSellouds, E. H., The geology and mineral lesourccs of Bexar County: Univ. Texas Bull. 1932, pp. 21-22, 1919. 

Llano region and is deeply indented by 
the major stream courses. It is particu. 
larly well developed along the eastern side 
of the uplift in Burnet, Comanche, and 
Mills counties and is beautifully exposed 
in Hamilton, Lynch, and Elliott creek val­
leys, tributaries of the Colorado. On the 
south side of the region it is best seen 
along the tributaries of the Pedernales, 
alld on the west side of the region it may 
be seen along the Llano River valley, 
parti cularl y at Yales Crossing southwest 
of London, and along the base of Brady 
Mountain in McCulloch County. North of 
the Llano region, if ever deposited, it has 
been removed by erosion. 

Sycamore sand.-The Sycamore sand 
outcrops in the valleys leading into Colo­
rado and Pedernales rivers on the east 
side of the region. It consists typically of 
a basal conglomerate grading upward into 
a coarse sand. The lower conglomerate is 
made up of subrounded cobbles 3 to 6 
inches in diameter set in a matrix of finer 
dolomite, chert, sandstone, quartzite, gran­
ite, and quartz. In most places Ellen­
burger cobbles greatly predominate. The 
largest cobble noted in several sections was 
an Ellenburger chert fragment 7 inches in 
(liameler. The conglomerate has a pink 
or reddish-gray color, and the overlying 
[,and is reddish brown. In places both the 
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conglomerate and sand are quite firmly 
cemented with a calcareous cement and 
may weather to form large boulders and 
blocks resembling concrete. Analyses of 
the size. shape, and lithology of the con­
glomerate and sand have been made by 
Damon (194;0, pp. 8 56) and Bruce Grant. 
Six of these analyses are included in the 
accompanying table_ 

The distribution of the conglomerate, 
its type of cross-bedding, and the shape 
and mode of assorting the pebbles, accord­
ing to Damon (194,0), suggest strongly 
that the conglomerate was originally of 
nonmarine origin and was deposited by 
slreams as terraces or as a series of allu­
vial aprons spreading outward from the 
central part of the region. The gravel 

Size-frequency distli/JlLtion of cobUles and pebbles flom the Sycam01e conglomerate 
(Percent by weight) 

SIZE 
Millimeters 

lmger than 256 _____________________________ _ 
128-256 ________________________________________________ _ 
64-128 __________ _ _ _ _ 
32- 64 _______________________________________ _ 
16- 32___ ___________ _ 
8- 16 ___________________________________________________ _ 
4-- 8 ___________________________________________________ _ 
2- 4 ________________________________________________ _ 
1- 2 ________________ _ 

0_.5 - 1 ___________________________________ _ 
0.2.5 -0.5 _______ _________ _ 
0.12.5 -0.2.5 ______________________ _ 
0.0625-0.125 ____________________________ _ 
0.032 -0.0625 __________________ _ 
0_01 S -0.032 _____________________________________________ _ 

Smallcl than 0.015 _ _ ________________ _ 
Clay _____________________________________________________ _ 

Localities---

11.0 
23.0 
12.5 

5.0 
4.5 
2.0 
1.0 
3.5 

11.0 
12.5 

.5.0 
l.2 
0.6 

3.2 
4.0 

LOCALITY NUMBERS 
2 3 4 

2.0 3 . .5 
20.0 3.0 
23.5 21.0 

S.O 30.0 9.0 
2.0 20.2 8.5 
0_3 12.0 6.9 
0.5 4.9 5.0 
2.2 4.6 5.3 

10.0 11.4 6.7 
16.3 8.9 11.6 

2.5 3.2 6.5 
0_6 2.2 1.9 
0.5 1.3 0_7 

4.9 
1.6 1.3 
.1.0 

5 

15.0 
19.5 
13.5 
16.9 
16.2 

.'l_8 
3.2 
2.2 
1.8 
1.7 
1.1 
0.9 
0.2 

6 

20.53 
40.94 
13.8<21 
12.201 
6.42-
2.62 
1.59 
0.38 
0.69' 
0.18, 

1. At Pedernales Falls (Fur-hs' ranch near Slide Rock, 4 miles south of Cypress Mills Post Offic.e) 
from near base of conglomerate. (Analyzed by Gordon Damon.) 

2. On Hickory Creek, I mile s011th of B. M. ss,s on Marble Falls-Bertram road. Near base of 
conglomerate. (Analyzed by Gordon Damon.) 

3. Near mouth of Spanish Oak Creek on Austin Marhle Falls road. Near top of conglomerate. 
(Analyzed by Bruce Grant.) 

4. Elliott Creek at r:rossing of old Lometa-Goldthwaite road. Probably about middle of conglom­
erate. (Analyzed by Gordon Damon.) 

5. Top of cut, nOlth of road, 2.4 miles north and 0.5 of a mile west of Hall. Ncar hase of con­
glomerate overlying Strawn. (Analyzed by Gordon Damon.) 

6. Overlying Ror:helle conglomr:rate, 1.5 milt's wesl of No. 5 near base of conglomerate. (An­
alyzed by Gordon Damon.) 

Size-frequency analyses of sand grains from 
SYCamOle sand in wale! wells east of region. 
(Analyzed by Ernest Ylerkt.) 

(Percent by weight) 

SIZE 

Millimeters 

LUI gpr than 0.402 
0.42 -0.246 
0.2,]6-0. H7 ____________ __ 
0.147-0.105 
0.105-0.088 
0.088-0.074 

"maller than 0.074 ___ __ 

LOCALITY 1 

Percent 

7.12 
34.S1 
47.69 

8.96 
0.69 
0.65 
0.29 

LOCALITY 2 

Percent 

6.88 
35.76 
41.07 
10.83 

1.29 
1.61 
2.21 

Locality 1. U. S. Auny Water Well No.2, 
c"atesville Camp, Coryell County. 

Locality 2. 1J. S. AlJny Waler Well No.6, 
Gatesville Camp, Coryell County. 

deposits undoubledly were later worked 
over to some extent by the encroaching 
Lower Cretaceous sea. The lithologic 
character and the size analysis of the 
pebbles are shown in the accompanying 
tahle by Damon. 

The thickness of the Sycamore sand 
varies greatly. It is thickest in Pedcrnales 
River valley and in water wells drilled 
east of the region, and thinnest in central 
Burnet County where it pinches out against 
Paleozoic rocks, and elsewhere where pre­
Crelaceous topography is high. Typical 
measurements are shown in the accompany­
ing table. 
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Lithologic analyses of pcbbles /Tom conglomcwte in Sycanwlc sand 

Doiomite Limestone l Chert 
Type of particle and size 

Locality inmm. E E M B C M Quartz Feldspar 

1 Cobble, 64-128 100 
Pebble, 8-16 7's 2's.0 
Sand, 0.2's-0..5 76.0 21,.0 

2 Cobble, 64-1211 100 
Pebhle, 8-16 80 11.0 8.0 1.0 
Sand, 0.25-0,'s 1's.2 80.0 4,.8 

3 Pebble, 8-16 35 'sO 5.0 10.0 
Sand, 0.2's-0.5 3.8 no 19.2 

'1 Cobble, 64-128 100 
Pebble, 8-16 36 's4.0 10.0 
Sand, 0.25-0.5 7.0 92.0 1.0 

5b Cobble, M-128 28.5 28.5 21.5 111.0 3.6 
Pebble, 8-16 32.0 17.0 8.5 6.2 13.0 19.0 4.3 
Sand, 0.25-0.5 100.0 

6 Cohble, 64-128 4.0 11.5 28.0 27.0 15.5 4.0 
Pebhle, 8-16 9.0 18.0 38.0 29.0 6.0 
Sand, 0.25-0.5 100.0 

nM. Marble Falls; U, RuneH; C, Chappel; E, Ellenburger. 
bNo. 5 sllmple contains also limestonr: pf'hhlp-s from the WllhelIls formation, 't..2 percent, {'nd from the Chappel, 2 

percent. 

Localities-
1. At Pedernales Falls (Fuchs' ranch near Slide Rock, 4 miles south of Cypress Mills Post Office), 

near base of conglomerate, Blanco County. 
2. On Hickory Creek, 1 mile south of B. M. 835 on Marble Falls·Bertram road, near base of 

conglomerate, Burnet County. 
3. Near mouth of Spanish Oak Creek on Austin-Marble Falls road near top of conglomerate. 
4. Elliott Creek at crossing of old Lometa-Goldthwaite road, probably about middle of con­

glomerate, Mills Counly. 
5. Top of cut north of road, 2.4 miles north and 0.5 of a mile west of Hall near base of con­

glomerate overlying Strawn (analyzed by Grant), San Saba County. 
6. Overlying Rochelle conglomerate, 1.5 miles west of No.5 near base of conglomerate, San Saba 

County. 

Thiclcnes,le,; of the SycamOle sand 

LOCALITY 

Watcr wclls at Camp Hood, Bell County ____________________________________ _ 
Water well at Insane Asylum, Austin, Travis County_ 
Cox's Crossing, Pedernales River, Burnet County ______________________________________ _ 
Hammett's Crossing, Pedemales River, Travis County _______ _ 
Below Pedcrnales Falls, Fuchs' ranch, maneo County ________________________________ _ 
Hickory Creek, Burnet Counly _______________ ____ _ _________________________________________ _ 
Water well at Burton, Burnet County __ 
West side of Hamilton Creek valley, Burnet County _____________________________________ _ 
Smithwick-Marble Falls road at B. M. 899 __ 
Cypress Crcek, north of Burleson house _____________________________________________________ _ 

THICKNESS 

Feet 

75 
318 

93 
62 
55 
50 
50 
30 
22 
4 

AUTHORITY 

F. n. Plummer 
F. B. Plummer 
R. H. Cuyler 
R. H. Cuyler 
H. G.Damon 
R. H, Cl1yler 
F. n. Plummer 
F. B. Plummer 
F. B. Plummer 
F. B. Plummer 

Cow Creek limcstonc.-The Cow Creek 
limestone, lying hetween the upper and 
lower sand members of the Travis Peak 
formation, is well exposed at ils type 
locality along Cow Creek, near I-IamilLon 
Pool, Travis County, and also about 2 
miles below COx's Crossing on Pedernales 
River. It is a local shallow-water, marine 
limestone, interbedded with shale and 

thin shell beds in Blanco, Burnet, and 
Travis counties in the southeastern part 
of the region. In the central part of the 
regjon it thins, changes to two or thrce 
shell beds separated by sand, and plays 
out against Paleozoic rocks. Easlward, it 
is replaced by red clay, marl. and greenish­
gray silt. Its extent southward has not 
been ascertained. 
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This limestone member consists of hard, 
grayish-white, rather thick, sub crystalline, 
evenly bedded layers about 1 foot thiclc 
Tn some places, however, it carries thin 
layers rather rich in oysters and other 
shallow-water forms: It resembles the 
Glen Rose limestone, but is distinctly 

harder, less granular, and more distinctly 

bedded. The accompanying table shows its 
thickness at several localities. 

Pclecypoda-
Cucullaea grarilis Cl agin 
Cucullaca tcrminalis Conrad 
Ostrea cameJina Cragin 
Ostrea flanklini Coquand 
Ostrea alternans (Cragin) 
Trigonia concentrica (Cragin) 
Liopisthu jurafacies (Cragin) 
Arctica medialis (Conrad) 
Aretica roemed (Cragin) 
Cyrena arkansasensis Hill 
Astarte pikensis (Hill) 
Phaeoides potosinus (Costillo and Aguilera) 
Protocardia mulistriata (Shumard) 

Thicknesses of the Cow C,eek limestone 

LOCALITY THICKNESS 

Feet 
AUTHORITY 

Hickory Creek, Burnet County ________________ _ 
Cox's Crossing, Pedernaleil River, Travis County ________________________________________ _ 

27 
56 
76 
65 
27 

R. H. Cuyler 
R. H. Cuyler 
R. H. Cuyler 
R. H. Cuyler 
.T. A. TalI 

Hammett's Crossing, Pedernales River, Travis County ___________ _ 
Deadman's Hole, Travis County______ _ ____________________________________________________________ _ 
Cow Creek, type locality at Travis Peak, Travis County__ _ ______________ _ 

Section of Cow Creek limestone on Hiclwry 
Creek (measured by Taff (1892) and revised by 
the author). 

THIoCKNESS 

Feet 
.'3. Shell breccia, cross-bedded, con­

taining many small rounded 
grains and pebbles of quartz, 
flint, and granite; also many 
fossils including TI igonia, small 
hivalves, and an ammonite____ 7 

2_ Shell conglomerate; worn frag­
ments of oyster shells and other 
molluscs mixed with sand and 
small pebbles. stratified and 
cross-bedded 5 

1. Shale, bluish gray, interstratified 
with calcareous sand containing 
many shell fragments 1,5 

Tota I thic kness 27 

At Deadman's Hole in Travis County, 
the member consists almost altogether of 
hard, gray to grayish-white limestone in 
beds about 1 foot thick. Some of the lay­
ers contain fossils. 

The fauna of the Cow Creek limestone 
has been studied by Cuyler (1931), who 
lists 31 genera and 1.9 species. Most of 
the species are new and have not yet heen 
published. The following forms have been 
described by Cragin, Shumard, Hill, Roe­
mer, Wells, and others, and are in the 
collections at The University of Texas. 

Fossils jlom the Cow C,eek limestone 

Autho7.oa-
Orhicella travisensis Wells 
Siderastrea cuyleri We lis 

Gastropoda-
Nerinea texana Roemer 

Cephalopoda-
Dufrenoya roemeri (Cragin) 

Hensell sand.-This upper member of 
the Travis Peak formation outcrops above 
the Cow Creek beds in Colorado and Pe­
dernales River valleys on the southeast 
side of the region. Where the underlying 
Cow Creek limestone has thinned out, the 
Hensell sand becomes the basal sand of the 
Cretaceous. It may be equivalent to the 
lower portion of the Gillespie formation 
in Gillespie County, a name given to the 
Lower Cretaceous sand of that region by 
Hill and Vaughan (1898, p. 221) and is 
possibly present as a sand and conglom­
erate between the Glen Rose and Paleo­
zoic rocks in certain localities on the west 
side of the region. 9 East of the region, it 
appears to be ~l very fine-grained, greenish­
gray sand above a thick, dark-red or 
maroon clay and is called "upper Trinity 
sand" by water-well drillers. The member 
consrsts of conglomerate, composed in most 
places of fine cobbles or pebbles at the 
base and overlain by very fine, silty, cross­
bedded sand. The thickness varies con­
siderably, but in many places it reaches a 
maximum of 60 to 100 feet, as shown in 
the accompanying table. 

QRlrnc~ (19·11) h.1"! COlifillnr:d HIll an(l Vangll1l11's (lWIS, 
p. 221) conclUSIOn that ..It least tbc up pel pOIllon of the 
GJ!LGRpie J5J.Ild IS tho shule facies of tho Glen Rose lime~ 
ston('. 
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T hichnesses of the H ensell san d 

LOCALITY THICKNESS 

Feet 
AUTHORITY 

Travis Peak on Hickory Creek, Travis Connty 
Hickory Creek, Burnet County ___________________________________ _ 
Cox's Crossing, Travis County ____________________________________________________________________ _ 

263 
40 
50 
79 
72 
45 
40 
70 
26 

R. H. Cuyler 
R. H. Cuyler 
n. II. Cuyler 
R. H. Cuyler 
R. H. Cuyler 
R. H. Cuyler 
F. B. Plummer 
F. 13. Plummer 
E. H. Sellards 
J. A. Taff 

Hammett's Crossing, Travi3 County___ __ _ _________________________________________________ _ 
Deadman's Hole, Travis County ______________________________________________________________________ _ 
Rebecca Crp,ek, Comal County _____________________________________________________________ _ 
Specks ClOssing, Comal County ____________________________________________________________ _ 
Camp Ilood water wells, Bell County__ _ ____________________________________ --
Bertram City waler wen, Tlllrnet County _______________ -________________________________________ _ 
Altesian wells at Austin (natatorium well), Travis Counly 525 

The HenseH sand comprises largely 
angular and subrounded quartz grains 
from % to liz mm. in size, although the 
lower layers in many places arc much 
coarser. In plaees, the sand contains much 
fine silt and some calcareous cementing 
material, so that the permeability is low­
ered considerably. The silt occurs hoth 
mixed with the fine sand and in thin lavers 
between sand heds. The memher in s~me 
places also contains several thin layers of 
oyster shells more or less broken and 
water worn and, in places. it is cemented 
to form a highly calcareous lentil of sandy 
limestone in the sand. The following tahle 
shows the grain size ratios. 

Size analysis of sand flom IIensell sand of the 
Twvis Peak formation in pClcent by weight 

(Analysis by Ernest Merkt) 
Size of grains 

Millimetels 
Sample A Sample B 

Pel cent Percent 
Greater than 0.42 ______ 42.08 22.28 

0.25 -0.4.2 ___________ __ 33.85 37.50 
0.149-0.25 _______ ______________ 16.57 29.26 
0.074-0.149 ... _ . __ 5.63 8.49 
0.06.3-0.074 ____________ __ ______ 0.54 0.90 
0.053-0.063 0.74 0.79 

Less than 0,053 ______________ 0.3-1 0.64 
Sample A. Water well No.2, city of Bertram; 

depth 330 feet. 
Sample B. Water well No.4, U. S. Al'my, 

Gatesville Camp; depth 510-515 feet. 

Two types of cross-bedding occur: One 
resembles the bedding found in barrier 
beaches and anotber has strong foreset 
beds, indicating deltaic deposition. In 
both types, however, the sand appears to 
be of shallow-water and near-shore origin. 
The oyster and gastropod shell beds 
clearly indicate marine, near-shore condi­
tions. This upper sand marks a trans­
gressing sea epoch, which culminated in 
deposition of the thick beds of Glen Rose 
limestone. 

GLEN HOSE LIMESTONE 

Distribution and thickness.-The Glen 
Rose limestone overlies the Travis Peak 
formation in the topographically lower 
areas of the Llano rcgion along the Colo­
rado, Pedernales, and Llano river valleys 
and ovcrlaps on to the Paleozoic rocks in 
the topographically higher areas on the 
divides between these valleys. The Llano 
region was an island during Travis Peak 
time, and the Glen Rose sea transgressed 
over the island, nearly enveloping it. Ac­
cordingly, the Glen Hose sediments in 
their basal portion exhibit a beach and 
shallow-waler faeies. The Glen Rose for­
mation thins toward the higher elevations 
and pinches out against the highest points 
on the Paleozoic surface. The thickness, 
therefore, varies markedly from place to 
place, the character of the sediments 
changes from limestones to marls, and 
then to basal sandy and pebbly facies as 
the elevated regions arc approached. Only 
a few Glen Hose sections have bcen meas­
ured, but those will serve as typical 
examples: 

Thickllesses of the Glen Rose limestone 

LOCALITY 

Water well at Bertram, Burnet 

THICKNJo:SS 

Feet 

County _ _______ ____ ____ _ ________ 235.0 
llUlnf't-Allstin road, 2 miles cast of 

Burnet ____ ___ __________________ ____________________ 67.5 
Burnet-Llano road, 2 miles west of 

Burnet _____________________________ __________________ 74.0 
llrady-Coleman road at Brady Moun-

tain (measured hy H. G. Damon) 75.5 
mile we"t of Erna, Menard County 1\,5.0 to 100 

Lithology.-The Glen Rose limestone in 
ils shoreward facies is dark-gray, sticky, 
colloidal marl, weathering light gray, 
forming poor caliche-like soils, and con-
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taining several layers of light-gray to 
nearly white limestone. Some of the lime­
stone layers near the bottom are made up 
largely of small Tllrritella·like shells, are 
very porous, and in a few places are im­
pregnated with asphalt. Farther away 
from the shore line in central Lampasas 

County, the Glen Rose consists of alter­
nating layers of granular, subcrystalline 
limestone and soft marly clay. The lime­
stone layers resist erosion more easilv 
than the marl, so that the hillsides ar~ 
sculptured in the form of a series of step­
like benches which produce a strikinrr 
physiographic feature in the landscape~ 
These benches are characteristic of the 
Glen Rose. Farther east in Williamson 
Coryell, and Bell counties the Glen Ros~ 
formation is made up almost entirely of 
gray and bluish·gray, rather hard, non­
crystalline, granular limestone containinrr 

thin partings of black shale or marl. Th~ 
granular texture of the limestone is a 
characteristic feature of the Glen Rose. 
Under the microscope, much of the mate­
rial appears to be made up of black and 
white small, more or Jess rounded lime­
stone grains averaging about 1/10 of a 
millimeter in diameter. In some layers, 
the black and white graim are present in 
about equal quantities. In others white 
grains predominate and the black ones 
appear to be suspended in the gray ma­
trix. Some of them appear [0 be, alJd 
prohahly are, small oolites. Many of them, 
however, are small limestone grains which 
were formed along the coast lines, prob­
ably by granular prccipiLation of calcium 
carbonate due to aeration of calcium bi­
carbonate sea water. The grains were 
washed along the coast and seaward by 
currents and deposited just like silt or 
sand grains on thc sea-bottom. The lime­
stone is nearly pure calcium carbonate. 
When dissolved in acid, generally less 
than 2 percent of insoluble residue is 
obtained. Although the Glen Rose con­
tains a few porous and permeable zones, 
for the most part the permeability is low. 
Cores through a typical section on Lam­
pasas River near Maxdale, Bell County, 
furnished the following porosity and per­
meability measurements (Plummer and 
Tapp, 1943). 

Permeability, porosity, and specific glavity of 
Glen Rose limestone, Maxdale distJict, Bell 
County. 

SPECIFIC RADIAL 

DEPTH GIlAVITY POIlOSITY PEIlMEABILITY 

Feet Pcrccnt Millidarcys 

18.5 0.397 
20.5 2,619 16.5 2.200 
22.5 2.700 18.22 
25.0 2.677 17.33 
21i.O 2.042 
28.5 2.530 0.828 
30.5 0.340 
32.0 2.621 13.62 
33.25 2.677 17.87 
33.5 2.691 16.18 
35.0 2.621 16.03 
39.0 2.609 16.40 
40.5 2.692 18.83 
41.0 0.227 
42.0 8.150 
43.0 0.417 
44.5 2.665 17.02 
47.0 1.324, 

On Lhe north side of the uplift 1n San 
Saba and casternMcCulloch counties, the 
Glen Rose limestone is missing. At Ro­
chelle in eastern McCulloch County, Wal­
nut marl lies dircctly on Marble Falls 
limestone. In western McCulloch County 
along the base of Brady Ivlountain, Da­
mon found 50 to 75 feet of limestone and 
marl below the Walnut marl which he 
referred Lo the Glen Rose. In western 
J\:1ason County near the Kimble County 
Ime along the base of Bluc Mountain and 
along the escarpment west of Ema in 
eastern Menard County, the strata below 
the Walnut consist of marl, sandy marl, 
and sand at the bottom, having a total 
thickness of about 100 feet. This sand and 
sandy marl facies is probably all of GJen 
Rose age, although the lower 55 feet of 
the section resembles closely in lithology 
and appearance the HenscH sand of the 
Travis Peak formation. Still farther west 
at London there is a limestone present 
below the Walnut clay. At the base of 
the section at Yates Crossing on Llano 
River, the coarse conglomerate has becn 
tentatively referred to the Travis Peak 
formation, although this too may he of 
Glen Rose age. It is apparent, therefore, 
that the Glen Rose thins and grades to a 
marl and finally to silt and sand around 
the higher elevations in the pre-Cretaceous 
topography. 
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Paleontology.--'The Glen Rose lime­
stone has not yet been subdivided into 
members or zones by means of fossils. In 
central Texas on the east and northeast 
side of the Llano region, a prominent and 
persistent zone of small turreted gastro· 
pods belonging to the genera Cassiope and 
Cerithium occurs near the base of the 
Glen Rose and can be traced laterally for 
many miles. Marion Whitney (1937, p. 5) 
found that an echinoid, Salenia texan a 
Credner, occurred in a definite zone about 
275 feet above the base of the formation. 
F. L. WhitneylO states that a small pelccy. 
pod, Nuculana, occurs in large numbers 
in a definite zone that can be traced from 
Cow Creek to Shoal Creek. In core tests 
at Mansfield Darn (formerly Marshall 
Ford Dam) it was found 278 feet ahove 
the hase, at Cow Creek 100 feet ahove the 
hase, and at Shoal Creek, 47 feet ahove 
the hase. On the south and southeast 
sides of the region, several zones contain­
ing an ahundance of the large foraminifer 
Orbitolina texana (Roemer) occur in the 
lower part of thE' formation. In water 
wells southeast of Gatesville in Coryell 
County, these interesting forms, which 
characterb:e the Glen Rose, were collected 
from two horizons. one 10 feet ahove the 
base and the other 150 feet above the base. 
Some of the marly layers interbedded with 
the limestone lavers contain numerous 
ostracodes and sm~ll charas. On the whole, 
microfossils are less common in the Glen 
Rose than in some of the other Cretaceous 
formations. On the other hand, casts of cer­
tain large fossils, especially large gastro­
pods and pelecypods, are quite common. 
The following forms have been identified 
by Marion Whitney (1937) : 

Fossils iden ti fied trom the Glen Rose 
limestone 

Echinoidea---
Peutacrinus, Il. sp. 
Leiocidaris, u. sp. 
Saleuia tcxana Credner 
Salenia mexicana Schluter 
Salcnia, u. sp_ 
Goniopygus, n. sp. 
Orthopsis, n. sp. 
Pseudodiadema texanum (Roemer) 
Psclldodiadema, ll. ~p. 
Diplopodia texallUlll (Roemer) 
Holectypus planatus Roemer 
Holectypus, n. sp. 

lOPosonal communIcation, 1945. 

Pyrina, n. Sp. 
Enallaster texullUS (Roemer) (Heteraster, ac-

cording to Adkins) 
Enallaster obliqufltlls Clark 
I-Iemiaster whitei Clark 
Hemiaster comanc hei Clark 

Brachiopoda­
Rhynchonella, n. sp. 
Kingcna, n. sp. 

Pelecypoda­
Nucula, n. sp. 
Cucullaea tcnninalis Conrad 
Cucullaea grntiola Hill 
Cucullaea gracilis Cragin 
Cucullaea, n. sp. 
Arca texana (Roemer) 
Area, n. sp. 
Perna, n. sp. 
Ostrea, n. sp. 
Exogyra weut!terfordensi~ Cragin 
Exogyra, n. sp. 
Alectryonia ahemuns (Cragin) 
Alectryonia, n. sp. 
Trigonia, n. sp. 
Hinnites, ll. sp. 
N ei thea irregularis (Bose) 
Pecten stan toni Hill 
Pecten, ll. sp. 
Plicatula, ll. sp. 
Spolldylus, n. sp. 
Lima wacoensis Roemer 
Anomia, ll. sp. 
Modiola concentriee·costellata Roemer 
Modiola branneri Hill 
Modiola, ll. sp. 
My til us, n. sp. 
Homomya knowltoni (I-Jill) 
Homomya, n. sp. 
Pholadomya, n. sp. 
Anatina, n. sp. 
Liopistha (Psilomya) solida (Cragin) 
Liopistha (PsiJomya) jurafacies (Cragin) 
Liopistha (Psilomya), n. sp. 
Liopistha (Psilomya) alta (Roemer) 
Cyprieardia compacta (White) 
Cypricardia, ll. sp. 
Arctica texan a (Conrad) 
Arctica, ll. sp. 
Arctica medialis (Conrad) 
Arctica gibbosa (Giebel) 
Arctica roemcri (Cragin) 
Aslmte, ll. Sp. 
Crassatellitcs, n. sp. 
Cardita, n. sp. 
Touca"ja texal1a (Roemer) 
Toucasia, u. sp. 
Monopleura marcida White 
Monopleura hubtliquetra Roemer 
Irnmanitas, n.sp. 
Lucina (Phacoidesl, n. sp. 
Corbis, Il. sp. 
Cardium congestum Conrad 
Cardium, n. sp. 
Cardium su],collgestum Bose 
Granocardium, n. sp. 
Protocmdia texana Conrad 
Prolocardia multislriatum (Shumard) 
MRretrix tcxana (Conrad) 
Meretrix, n. Rp. 
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Cyprimeria texan a (Roemer) 
Tapes dece]1ta (Hill) 
Tapes, n. sp. 
Corbula, n. sp. 
Panopea h('nsplli (Hill) 
Panopea, n. &p. 

Gastropoda-­
Pkurotomaria, n. 5p. 
Turbo, n. sp. 
Nerita, n. sp. 
Purpuroidea, n. sp. 
Tylostoma, n. sp. 
Lunatia pedernalis (Hill) 
Natica, n. op. 
Amallropsis, n. sp. 
Siliquaria, n. sp. 
Pleurocera In'anneri (Hill) 
Nerin~a, n.sp. 
Nerinea texan a Roemer 
Nerinel1a d. cilcllmvoluta (Cragin) 
NerineIIa, n. S]1. 
Cerithium, n. sp. 
Stromlms, n. sp. 
Harpagodes, n. sp. 
FusuE, n. sp. 
Trochactaeon, n. sp. 
Cylichna, n. sp. 

Thc following corals have been identi. 
fied by Wells (1932) : 

Glen Rose-
Tiarasmilia castel i Wells 
Astrocoenia whitncyi Wells 
Astrococnia scyphoidea Wells 
Parasmilia buIlardi WelIs 
i\plosmilia tolmachoffana Wells 
Stcphanocoenia guadalupae Wells 
C:onncctastrea inIundibulifo .. mis Wells 
Cyathophora haysensis WelIs 
Eugyra cuyleri Wells 
Orhicdla travisensis WeIls 
Orhicella whitneyi Wells 
Orbicella comalensis WelIs 
Theocosmilia, n. sp. 
Blothrocyathus harrisi WeIls 
ITydnophora blancoensis Wells 
Siderastrea cuyleri Wells 
Isastrca whitneyi Wdls 
Complexastrea glenrosensis Wells 
CentlUsLrea vaughani Wells 
Cyathomorpha camuni Wells 
Diploastrea harrisi Wells 
Siderofungia irregularis Felix 
Polyphyllastrea si-mondsi Wells 
Meandraraea plummeri Wells 
Meandraraea sp. d. M. tulae (Felix) 
Microsolena texan" Wells 
Dimorpharaea Sf!. cf. D. barccnai (Felix) 
Heterocoenia hilli Wells 
A'itreopora leightoni Wells 
Epiphaxllm labyrinthicum Wells 
Comalia fasciculata Wells 
Polytremacis hancockensis Wells 

PALUXY SAND 

The Paluxy sand extends in a narrow 
hand only a few feet thick around the 

east and northeast border of the Llano 
region, across central Burnet and north· 
central Lampasas counties. and occurs at 
the base of Cretaceous outliers north of 
the region. In most places it is less than 
lO feet thicIc The following table shows 
a number of measured thicknesses in the 
east and northeast part of the region. No 
true Paluxy sand has yet bel'n recognized 
south or west of the Paleozoic rocks. 

Thicknesses of the Paiu'rY sand 

LOCALITY THICKNESS 

Feet 
Steep hill 3 miles nOl'th of Bertram, 

Burnet County _ 
From 3 to 5% miles south of Bertram, 

Burnet County _____ ...... _ ... __ .... ___ .. _ .. _ ... ___ ... 

10 to 15 

20 
Bachelor Peak, Williamson County._. _____ _ 10 to IS 
Santa Anna Mountain, Santa Anna, 

Coleman County ________ ._ ..... 100 

The Paluxy sand is made up of remark· 
abJy uniform, fine·grained quarlz sand 
which averages only 0.1 of a millimeter 
in diameter and grades upward into silty 
marl. In places it is somewhat cemented 
by a calcareous cement hut is not so highly 
induraterl as the Travis Peak below. Its 
chief importance in this region is as a 
shallow·water supply for ranches and 
farms. At Santa Anna it has heen used 
as a source of glass sand. It also serves 
as an important stratigraphic zone in 
gco logical work, marking the division he· 
tween the Fredericksburg and Trinity di· 
visions and designating the top of the 
Glen Rose formation. The sandy zone can 
be located in most wells on the east side 
of the region. The size of the sand grains is 
shown in the following screen analysis: 

Size·dislIibution of ~(!nd grains 170m Paluxy 
sand at a depth of 65 feet, Bel tram city water 
well No.2, Burnet County. 

(Analysis by Ernest Merkt) 

Size in millialeters 

Greater than 0.84. _________ . _____ ._ 
0.250-0.84 ___ ..... _ .. _ ..... _ 
0.102-0.250 
0.074-0.102 .. __ .. _ .. __ . __ .. _ .. __ . __ . ______ ........ __ 
0.063-0.074 
0.074-0.053 

Less than 0.053 . ____________________ ... ___ . ___ . 

WALNUT CLAY 

Percent by 
weight 

2.54. 
1.86 

18.62 
64.32 
5.80 
6.04 
1.82 

Distribution and thickness.-The Wal· 
nut clay, as originally defined, comprises 
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a definite shell conglomerate and marl 
zone that can be traced around the Llano 
region, except on the north, and which 
can be found to overlap on the Paleozoic 
rocks at many of the higher topographic 
points, particularly in the vicinity of Nix 
in Lampasas County, Goodrich ranch and 
Potatotop Nlountain in Burnet County, at 
Rochelle and along Brady Mountain in 
McCulloch Countv. In these places there 
are generally only a few inches of sand 
and pebble conglomerate at the base fol· 
lowed by typical fossiliferou<; marl. The 
thickness of the marl varies considerably 
in diffen,nt places from J 5 to 50 feet or 
more. At the type locality it is 60 feet 
thick, and in Lampasas County it is said 
hy Adkins to reach a thickness of nearly 
100 [t'd (1933, p. 330). The following 
tbicknesses were measured in the Llano 
region: 

Thicknesses of the Walnut clay 

LOCALITY TIllCKNESS 

Feet 

One mile east of Burnet, Burnet County 30 
N o]'lh end of Long 1\10imtain, cast sick 

vf Goochich wnch northwest of Bur-
net, Dmnct CounlY ___ __ 21 

Perry Mesa, Goodrich ranch, Burnet 
(ounty _________ __ _______ __ _______ _ ____ 21 

One-fourlh mile east of Rochelle, Mc-
Culloch County _ _____ _____ ___ _________ ______ _ 60 

Shovel Mountain, Blanco County 30 

Lithology.-In the Llano region, the 
Walnut day is a distinctly light yellow 
or dark'cream, somewhat nodular, fossilif­
erom; marl, distinctly yellower than the 
formations above and below. On steep 
slopes it is largely covered by the talus 
from the overlying nodular Comanche 
Peak limestone. On gentle slopes and in 
valleys, the clay forms an area of culti­
vated fields. Recently, because of its high 
marl content, it has been utilized as a 
topping in road construction and many 
"caliche" pits are located along its out· 
crop. These sites in many places have 
become good localities for collecting 
fossils. 

Paleontology.-Fossils are common in 
the Walnut, and in many localities large 
numbers can be collected. Unfortunately, 
many of the specimens are in the form of 
casts of the sbell interior. Large numbers 
of eehinoids (H eteraster and Salenia) , 

oysters (EJ<,ogyra Lexanu Roemer), and 
thin, disc-like pelecypods (Cyprimeria 
texuna Hoemer) arc especially common 
and help to identify the Walnut. The 
well-known shell ]Jeds, made up of count­
less numbers of the COlTImon gryphacas, 
so characteristic of the Walnut in north 
Texas, are less common in the Llano reo 
gion. They hav() been found only in Lam­
pasas County, particularly a few miles 
south or Lometa. The following fossils 
from the Walnut of the Llano region have 
been identified by Adkins: 

Fossil, identified flam the Walnut clay 

Echinoidea-
PhYlllosollla texanum (Roemer) 
Tetragramma aff. hilli (Clark) 
ITolectypus nlanatm Roemer 
Heteraster adkinsi Lambert 
Hetcrastcr bohmi (de Lorio!) 
Heteragter Illexicanus (Cottcau) 
I-Jeteraster afI. ohli(jlJalllS (Clark) 
Heteraster texanus (Roemer) 
Heteraster aIT. texanus (d'Orhigny) 
Heteraster sp. 
Epiaster whitei (Cl ark) 
Hcmiaster comanchci Clark 

j\nnclina­
Se1]JUla sp. 

Pclccypoda-
Cal dila posodae Bose 
(01 his (MuticlIa) l'oblcsi Bose 
Cyplimcria texan a (Roemer) 
CYP' immia sp. 
Exogyra tcxana Roemer 
IIomomya bravocnsis Bose 
T-Tomomya jurafacies Cragin 
HOlllomya afi. Iigeriensis (d'Orbigny) 
ITomomya solida Cragin 
Crypbaea mal'('oui Hill and Vaughan 
Inoceramus aff. conccntJicus Palkinson 
Leplosolen? 
Mocliola stoncwallcnsis Cragin 
Pel·ten (Neithea) incg111aris Bose 
Pecten (Neithca) occidentalis Conrad 
Pecten sp. 
PlOtocaldia filosa Conrad 
l'rotocardia texana (Conrad) 
Pteria aff. aguilerae (Bose) 
Pteria pedernalis (Roemer) 
Pholadomya pedernalis Roemer 
PholaJomya sancti-sabae Roemer 
Remondia rohinsi (White) 
Pinna comanchean a Cragin 
Pinna guadalupae Bose 
Tapes sp. 
Trapezium texanum (Roemer) 
Trigonia emoryi Conrad 
Anchura sp. 
Anchura subfusiformis (Shumard) 
Lunatia pedernalis Hill (not Roemer) 

Gastropoda-
Turritella granulata var. cenomanensis 

d'Orhigny 
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TUl ritella sp. 
Tylostoma ehihuahuense Bose 
Tylof,toma elevatum (Shumard) 
Tylostoma mutauile Gabb 

Ammonoidca-
Engonorelas, n. sp. 
Engonoccras stolley; Dohm 
Metengonoceras hilli Bohm 
Oxytropidoccms arlltocarinatnm (Shumard) 
Oxytropidoceras chihuahuense (Bose) 
Oxytl'opidoceJas trinitense (Gabb) 
OXytl opidoc('ra~, n. sp. 

Fossil Localities 

NumeroLis fossils have been collected 
from the following localities: 

27-T-9 (FF-25).-Blll'l1et County. NO!th 
end of Long Monntain 2.1 miles southeast of 
Pen v B. M. This locality is reached by taking 
the Burnet-Lampasas roar! and • .raveling 9.7 mile" 
nO! th of Burnet to (,]0%l'Oa<l5. At c1ossroads. 
tmn we't and tl avel J 0 miles, then turn west 
lh1'o1][1,h a gate and go ~llon[': a winding, secondary 
road to Houck ranch honse, a distance of 4j/2 
miles; then jlloceed a di,;trnce of 0.9 of a mile 
to the 1101thwest end of Long ]I,'10untain. The 
]'oar! at this point hend, around the end of the 
mountain dnd tmns due sOllth. Thf> fossil locality 
jc, on the n01thwc'>t end of Long Mountain., 011 
the ';outh and east 'Jides of the road just sonth 
of the bend (map, PI. 1). 

27---T-19 (FF-24).--Burnet County. 
Th: ec and one-half miles south and 2.4 miles 
west of j'\L1111nfl 011 "outh side of Peuy Mesa, 
Goor!lirh lanch. The locality is reached by tak­
ing the road lcadin(l; sOllthwest f,om Naruna 
to the Goodrich lanch and traveling 3.4 mile, 
ftOm Naruna to the olrl lanch h011se near a 
small p(lnri, then ('o11tinuin!\ 0.4 of a mile Im the]' 
to a f!oat shed on the oOllth side of a prominent 
mesa. The fossil locality is on the south side 
of the Illesa near the goat shed, a few lll1ndred 
feet 1101 th of the lOad. 

141-T-16 (FF-12).-Lampasas CO'unty. 
Three miles east and 3 miles north of Lometa. 
The lorality is reached by starting at the school· 
house ill Lometa and going north 0.3 of a mile, 
tmnillg nOI theast and going 0.2 of a mile to a 
T-l'oad, then turning sharply north on the T-road 
and traveling north 0.5 of a mile and then 
northeast 2.2 miles to another T-road leading 
north. Take the north road and drive 0.3 of a 
mile to a steep hill. The fossil locality is on the 
west side of the road and on the sOllth side of 
a steep hill. Many exc:ellcnt echinoids have 
been collecled here. 

153--T-131 (K-13).---McCulloch County. 
One-rom th of a mile north of Rochelle on new 
highway to San Saba, west of railroad. The lo­
cality is a good exposure at the top of a low 
hill along a road cut and excavation on the north 
side of the road. 

COMANCHE PEAK LIMESTONE 

Distribution and thickness.-The Co­
manche Peak limestone oUlcrops in a 
narrow band along the steep slopes of 
lhe flat-topped, Edwards limestone-capped 
mesas and ridges in Burnet and Lampasas 
counties on the east, on the slopes of out­
liers and mesas of Edwards limestone in 
McCulloch and Mason counties on the 
w~st, and below the Edwards oUlcrop in 
Blanco and Gillespie counties on the south. 
Ii thus forms a very winding, highly in­
Genlcd band along divides and at the heads 
of small branches around the north and 
south sides of the region and along many 
scattered mesas and ridges on the west 
side. It is also present on a few scat­
tered Cretaceous remnants in 11 ano and 
San Saha counties near the center of the 
region. It has not yet been mappcd in 
detai I throughout ils extent. 

Adkins and Arick (19.30, p . .33) regard 
t.he boundary between the Comanche Peak 
and the Edwards 10 he the point where 
the more or leo" nonslralified nodular lay­
ers change to well-bedded, thick strata 
containing in this southern area a rudistid 
-farHa. Tn most places fos'3ils do not occur 
near the boundary, and some geologists 
draw the upper boundary of the Co­
manche Peak where chert and dense 
511bcrystalline limestone layers having 
conchoidal fl'i'lctllres first appear. In Bur­
nC'l Counly, near the contact belween the 
Comanche Peak and Edwards, there is a 
lhick, massive, findy crystalline to granu­
lar limeslone [(bout 12 feet thick, overlain 
by an "oolitic"" bed 2 to 3 feeL thicl(. 
Tllis layer caps many escarpments, forms 
a very conspicuous cliff-forming ledge, 
and in many places shows up prominently 
both in lhe topography and in aerial 
photographs. Above the "oolite" ledge, 
typical oak brush or "schinery," so char­
aderistic of the Edwards Plateau, appears, 
and below the ledge the steep slopes are 
covered with Spanish oak or cedar. Be­
cause of this sharp change in lithology 
and vegetation, most geologists draw the 
line between the Edwards and Comanche 
Peak at the base of the massive, cliff­
forming limestone. 

llThc "oolIte" ledge JS composed mainly of mlllOlld<;;. enl. 
CUleous Foraminifera. 
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The following table shows some meas· 
ured sections of the Comanche Peak in 
the Llano region: 

Thir:kncsses of the Comanche Peale limestone 

LOCALITY TH1CKNJ(SS 

Feet 
Burnet-Austin highway 2"/i miles east 

of Burnet, Burnet County (Coord. 
JJ-30, PI. 1) ___ ___________ _______ __ - 30 

Burnet-Llano highway 2 miles west of 
Burnet, Burnet County (Coord. IIH-
30, PI. 1) _________ ______ _________ 29 

Road 1"1:1 miles due west of Erna, Me-
nard County (Coord. D-30, PI. 1) ___ 95 

Shovel Mountain, Blanco County 55 

Lithology and boundaries.-The Co­
manche Peak limestone in the Llano reo 
gion is essentially a nodular limestone. 
The nodules are 2 to 5 inches in diameter, 
white or cream-colored, noncrystalline, 
and set in a matrix of chalky marl; 
a section exposed along a roadside or 
stream bank looks like a huge pile of large 
solidified biscuits. Generally, the strata 
are poorly bedded and sparsely fossilifer­
ous, although some of the laycrs ncar the 
base are exceptions. The base of the for­
maLion is generally placed at the contact 
with Lhe undcrlying predominant clay 
strata containing num('rous fosbils. The 
dislinrtion, however, is a lithologic one. 
The Walnut clay in most places grades 
into the Comanche Peak limestone and 
there is no sharp lithologic or paleonto­
logic boundary. For this rcason, some 
geologists"2 believc that the Walnut and 
Comanche Peak beds should not be made 
separate formations. Thc upper boundary 
is also somewhat of a problem. 

The Comanche Peak limestone appears 
to be a facies transition from the cal­
careous clays and marls of the Walnut 
to the thick, dense, massively-bedded lime­
stones of the Edwards. The Comanche 
Peak conlains alternating layers of lime­
stone and marl quite similar to those in 
the WalnuL Above these alternating lay­
ers the marls give way to limestones. In 
most places, however, the limestone layers 
appear to be made up of a mass of nod­
ules or to be a dense limestone which has 
a peculiar fracture so that it breaks up 
and separates to form a mass of large 
nodules. Many of the nodules contain 

12F. L. Whitney, pcr')onal communication. 

fragments and complete casts of fossils 
as if the calcareous ooze forming the 
rock had been precipitated around shell 
fragments to form concretions and the 
concretions had never quite joined to 
form a solid limestone layer. The whole 
formation consists of about 94 percent 
nodular limcstone, 5 percent marl, and 
perhaps 1 percent casts of fossil fragments 
of oyster shells, etc., like those in the 
Walnut bclow. Because of this conglom­
eratic-like lithology the Comanche Peak 
disintegrates and erodes more easily than 
the resistant cliff-forming and mesa­
capping layers of Edwards above, and, 
therefore, outcrops mainly around the 
sides and bases o[ the Edwards outliers 
and along the upper slopes of the Walnut 
clay valleys. 

The origin of the nodular structure of 
the Comanche Peak limestone is one of 
the interesting problems of the region. 
The thick limestone beds of the Glen Rose 
quite definite! yare madc up of granules 
which formed along the shores by pre­
cipitation from bicarbonate waters and 
wcre deposited like scdiments in deeper 
waters. Some of the layers are distinctly 
oolitic. Many of tllem conLain Forami­
nifera an d foraminiferal limestone and 
OCf:ur in the lower beds of the Edwards. 
The Comanche Peak nodules, on the other 
hand, are more densc, more compressed, 
and more like concretions or marl halls. 
They appear to have formed by direct 
precipitation and accretion around Gome 
cakium carbonate kernel or aronnd some 
preclpitating agenl, and perhaps werc 
rolled back and forth by currents on 
muddy bottoms before f:omin~ to rest. 
They are now piled II p to a tl{ickncss of 
20 to SO feet and are more or lcss ce­
rnentcd together. The exact method of 
accretion of the hiscuit-like nodules is 
unknown, and the whole problem is 
worthy of much more thorough investiga­
tion. This peculiar type of limestone sedi­
mentation, whatever its origin, is very 
widespread and fairly uniform in thick­
ness and appearance. The nodular hed 
can be traced eastward across Williamson, 
Coryell, and into middle Bell County, a 
distance of 100 miles or more. 

Paleontology.-The fauna of the Co­
manche Peak formation has never heen 
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monographed. The ammonites are con­
sidered by Adkins and Arick (1930, p. 
34.) to be the most characteristic fossils, 
although even those arc so similar to the 
ammonites in the Walnut that it requires 
careful measurements and selection of 
varietal differences to distinguish differ­

ence~. Adkins has identibed the following 
fossils from the Comanche Peak of central 
Texas. 

Fossil, identified hom the Comwu'he Peuk 
fUlmation 

Echinoidea-
HetclUster arlkinsi Lambe. t 

rclc~ypoda-
COlbis (Mutiella) rohlesi Bose 
Cyplimelia tpxana (Hoerner) 
Cardita posodae Dose 
Cm rlium subcongestum (Blise) 
Hornomya aff. ligeriensis (d'Orbigny) 
Ino('eraJlII''i alI. cOllccntriclls Parkinson 
Pecten (Neithea) occidentalis Conrad 
Pinna /,:uarlalll pae Rose 
Ptc1ia pedernalig (Roemer) 
Protocardia filosa Conrad 
Tapes whitei Dose 
Trigonia emoryi Conrad 
Anehura slll)fusiformis (Shumard) 
Anehura kiowmw Cragin 
Exogyta texalla Roemer 

GastJ opoda-
Turritclla afL g. an Illata val'. cenomanensis 

d'Olbigny 
Ammonoidea 

Oxytropidoccras acntocarinatum (Shumard) 
OXytl op; doce. as t1 inil ense (Cabb) 

Thrce from thi<; list, Oxylrn pidoccras 
acutocarinalllln (Shumard), Pecten (Nei­
thea) occidenlalis Conrad. and Exogyra 
texana Roemer, arc very common, easy to 
recognize, and characterisli~ of the Wal­
nnt aml Comanche Peak formations. They 
serve, lherefore, as useful aids in the 
identification of these two Lower Creta­
ceous lin its. 

Fossil Localities 

Thc following fossil localities in the 
Comanche Peak formalion have an ahun­
danr:e of fossils. The localities are shown 
on the map, Plate 1, and Dre easily reached. 

27-T -25 (HH-30).-Dl1I net County. On 
the 1101 th side of Blllnf'L highway (State high, 
way No. 29), 3'Y1 miles west of Burnet, along 
the ,teel' slope ahove caliche pit and below Ed­
Wal d, limestonf'. 

27-T-?G (JJ-301).-Fhunel County. On the 
Dmnet-Allstin bir,ll\vay (State highway No. 29), 
1.1 pllle', ea,t of BHl net and 02 of c1 mile 1,omh 
or Blllllct, to]l of small llWSd ahove Walnnt 
caliche pit. 

27-T-27 (JJ-30).-Blilnet County. On the 
Bllrnet,Austin hip:hway (State highway No. 29), 
2.2 miles east of Burnd below Edwards lime­
stone. 

27--T -18 (JJ-32) _-Burnet County. Ridge, 
0.2 of a mile north of Thurstoll School 3% 
mile'i ,:outh and 114 miles eaHt of Burnet. The 
local ity is reached by driving SOllth from Burnet 

on the old Marble Falls highway (located about 
1112 miles east of the present highway), a dis­
tan~e of 4.l miles to a roarl r!oing east. Drive 
cast 1.3 miles to the schoolhouse and walk Harth 
[0 the ridge. 

153--T-J31 (K-13)_ McCulloch County. 
Road Cllt 0 .. 1 of a mile llo] theast of Rochelle, 
Oll llO! thwe',t side of highway (U. S. highway 
No, ]90. The Comanche Peak limestone is on the 
lid~,e above the caliche pit. 

}"l-T-U; (HH-17).-l,ampasas County. 
On the north side of Lampa'ias-Lometa hip:hway 
(U. S. highway No. 190), 71,,2 nliles northwest 
of Lam]lasas on ridge above caliche pit. 

EDWARDS LIMESTONE 

Distribution and thickness.~ The Ed­
wards limestone caps the tops of the mesa 
ridges and upland Ilats thal rise above 
or border the Glen Rose limestone on the 
east, south, and west, and forms the top 
of the outer rim around the Llano region. 
The rock is easily recognized as the re­
sistant ledge capping most of the .~1cva­
tions in ~entral Lampasas County. IL 
forms the ('naraelerisiic topography of 
fbt-topped hills aud :oteer slopes called 
by R. T. Hill the Lampasas cut plain. In 
McCulloch, Mason, and Kimhle COlllllie', 
on the west it caps most o{ the prominent 
flat-topped elevations and is the resistant 
rock forming the top of Blue Mountain 
and Brady Mountain. Its outcrop in places 
is very much dissected by streams and is 
winding and dendritic. In other places only 
small remnants remain, and it stands out 
as isolated outliers in some places many 
miles distant from the main escarpment. 

Thc i<~rlwa eds limestone appears to exist 
in three facies. In the Burnel and Lam­
pasas region a white, massive, thick, fine­
grained, even-texturrd ledge 5 to 9 feet 
thick occurs at the base of the formalion. 
This ledge is very persistent and is made 
up of fine oolite-like granules which may 
have originated as foraminiferal :ihells of 
miljolids or miliolid-like forms. Above 
this ledge the fOlmntion com,isls of thin 
Jedge, of limrslone which breaks with a 
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conchoidal fracture and is so smooth and 
fine grained that its surface has the ap­
pearance of glazed china. These layers 
contain a few small, hard, dark-colored, 
chert nodules. Upward in the sections the 
hard layers become somewhat thicker and 
in many places the proportion of chert 
nodules increases_ These thicker chert­
bearing layers grade upward and latcrally 
into a rudistid reef facies which consti­
tutes the third lithologic division. The 
rudistid rock consists of a mass of large 
curved horn, coral-like rudistids belong­
ing to the genera Caprina and Caprinula, 
Eoradiolites, Toucasia, and others, form­
ing a twisted mass. This facies is quite 
cavernous, containing many holes where 
fossils have dissolved away and unfilled 
voids between the fossils. This rudistid 
facies generally has a reddish-brown stain 
derived from weathering and soil forma­
tion. The stain is most noticeable on the 
under surface of the limestone and along 
joint planes and cavities. When freshly 
broken, however, the rock is creamy white. 
The thickness of the Edwards varies from 
30 to 60 feet. It is apparently somewhat 
thichr on the west side of the region than 
on the east, but its characteristics are the 
same everywhere. Typical sections of the 
Edwards limestone are as follows: 

Section of CretaceOTlS stlata on Llano-Burnet 
road on north-facing hill, 3 miles west of Burnet, 
BUlnet Connty (Coord. HH-30, Pl. 1). 

Edwards (12 Ieetl-

THICKNESS 

Feet 

8. Limestone, light gray, thin bed­
ded, hard, breaks with con­
choidal frarture, suhcrystalline, 
lithographic texture _ 6.5 

7. Limestone, white to light gray, 
weathering cream-colored, mas­
sive, unbedded, oolitic; made 
up largely of a mass of minute 
miliolids __ ___ ___ _____ 5.5 

Comanche Peak (l05.5 feetl-
6. Limestone, gray, nodular, mostly 

covered by talus from above and 
interbedded with some marl __ 56.0 

5. Limestone, light gray, marly, forms 
steep slope and weathers to 
small, angular chunks contain­
ing a few fossils among which 
is Exogyra texana 48.0 

4. Limestone, gray, hard, fossilifer-
ous, producing a conspicuous 
ledge ____ _ _ __ ___ _ _______ __ 1.5 

Walnut-
3. Marl, gray, silty, mostly covered 

with talus 14.5 

THICKNESS 

Feet 

Glen Rose (? l or Paluxy (? l (107.5 
fet'll-

2. Sand, greenish glaY, extremely fine 
grained, almost a silt, much 
cross-bedded, somewhat consoli­
dated, calcareous, and interbed-
ded with thin lavers of marl ____ 38.0 

1. Sand, reddish bro';'n, coarse, con­
taining many pebbles and hav­
ing a coarse, pebble conglom-
erate at the base _________ ______ 55.0 

Section of C,ctaceons jo]]nations on Shin Oak 
Mountain 13 miles southwest of San Saba in 
San Saba County (Coord. T -21, Pl. 1). 

THICKNESS 

Feet Inches 

Edwards-
3. Limestone, light gray to white, 

hard, breaks with conchoidal 
fwcture, mostly unfossiliferolls 6 2 

Wahlut-
2. Mad, chalky, soft, fossiliferous, 

interhedded with at least four 
layers of fairly hard, chalky 
limestone __ _ _ _ _ 43 

Busal cong1omerate-
1. Lime'itone, light gray, hard, sub­

cIY'italline, containing a great 
number oI small, sub angular 
Lo angular ChfTt pebbles a 
fraftion of an inch in size ___ _ 2 5 

Section of Cretaceous formations on road 2 
miles west of lima ill Menard County (CooLd. 
D-30, Pl. 1). 

THICKNESS 

Edwards (82 feetl- Feet 

5. Limestone, light gray to white, 
thick bedded, chert bearing, 
mostly unfossiliferous ____ 37 

4. Limestone, light gray to white, 
thin bedded, chert bearing, con­
taining many turritellid-shaped 
gastropods; mostly limestone at 
the base __ _ _______________________ _ 45 

Comanche Peak---
3. Limestone, light gray, soft, nodu-

laT, weathering yellowish gray__ 95 
Walnut and Glen Rose (180 feet)-

2. Clay, light gray to white, weath­
ering yellowish, very silty in 
places, almost a fine sand ___________ 135 

1. Sand, yellowish gray, fine tex-
tured, fairly pure, resembles 
Paluxy more than Travib Peak 45 

The thickness of the Edwards limestone 
on the outcrop in the Llano region varies 
greatly according to its geographic posi. 
tion. Thus, near the center of thc region 
on the top of Shin Oak Mountain in south. 
western San Saba County, it is 6 feet thick. 
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In the eastern edge of the region on the 
Burnet-Llano road 3 miles west of Burnet 
at the top of a south and west-facing 
escarpment it is ] 2 feet thick. On the 
Burnet-Austin highway, 1112 to 2 miles 
east of Burnet, it is 14.5 fcet thick. On 
Shovel Mountain in Blanco County, it is 
25 feet thick. In the western part of the 
region 3 miles west of Ernu in Menard 
County, it is 82 feet thick. Outside the 
Llano region, Eifler (1930) records the 
following thicknesses: 

Thicknesses of the Edwmds limestone surround­
ing Llano region 

LO.CALITY TIIICKNESS 

Feet 

Western Bexar County_ __ _ ______ 400 to 500 
Kerrville-Bandera highway south of 

Kerrville, incomplete section______________ 223 
Hays County ______________________________ ... _ ...... _ 330 to 350 
Travis County (composed of three sec-

tions) . ____ ...... _._. _____________ .. __ 234 
Georgetown, Williamson County .. _ ... _. 103 
Denton County, Goodland (includes 

Edwards and Comanche Peak to· 
gether) 40 to 70 

Thus, the {ormation thins northward and 
thickens to the south. In Mexico it is said 
Lo be in some places 3,000 feet or more 
thick. 

The Edwards can be identified in the 
Llano region by its greater hardness and 
characteristic tendency to form cliffs and 
is the cap rock on most of the prominent 
mesas of the surrounding country. It can 
be distinguished easily from the Comanche 
Peak below by the finer texture of its 
upper layers, by the uniformly granular 
oolitic-like miliolid layer near its base, 
and by its masses of queer-looking ru­
distids. Another distinguishing feature of 
the Edwards limestone is its chert content. 
Chert nodules are in many places present 
in large numbers and are much more 
plentiful than in any other Cretaceous 
formation. The chert is dark gray to light 
grayish black and bluish black in color 
and occurs in the form of thin layers but 
more commonly in ellipsoidal and kidney­
shaped nodules, and also in some places 
as replacements of aragonite in fossils. 
Some of the fossils, particularly the gas­
tropods, are silicified and may be etched 
out by hydrochloric acid. 

Paleontology.-The paleontology of the 
Edwards limestone has not been studied in 
detail. Individual fossils have been identi­
fied and described by Roemer (1888) , 
C. A. White (1883), Hill (1893), Adkins 
(1923), and Eifler (1930). Adkins has 
presented the most complete list which 
has been slightly modified by the present 
author. 

Fossils identified from the Edwards formation 

Anthozoa-
Pleurocora coalescens Roemer 
Pleurocora texana Roemer 
Cladophyllia furcifera Roemer 
Coelosmilia americana Roemer 
Parasmilia austinensis Roemer 

Echinoidea-
Goniopygus zitteli Clark 
Holectypus planatus Roemer 
Hetcraster texanus (Roemer) 

Brachiopoda-
Kingena wacoensis (Roemer) 

Pelecypoda-Rudistids-
Monoplema marcida White 
MonopJeura pinguiscula White 
Toucasia patagiata (White) 
Toucasia texana Roemer 
Caprina crassifibla Roemer 
Caprina occidentalis Conrad 
Caprina anguis (Roemer) 
Eoradiolites angustus Adkins 
Eoradiolites quadratus Adkins 
Praeradiolites edwardsensis Adkins 

Pelecypoda-
Lueina acutilineata Conrad 
Pecten duplicicosta (Roemer) 
Pecten (Neithea) tcxanus Roemer 
Pecten (Neithea) subalpinus Bose 
Pecten (Neithea) oceidentalis Conrad 
Lima wacoensis Roemer 
Gryphaea marcoui Hill and Vaughan 
Chondrodonta munsoni (Hill) 
Cyprimeria texana (Roemer) 
Proto cardia texana (Conrad) 

Gastropoda-
Troehus texanus Roemer 
Solarium? planorbis (Roemer) 
Natica (Amauropsis) <1vellana Roemer 
Nerinea pellucida Cragin 
Nerinea amtinensis Roemer 
Nerinea cultrispira Roemer 
Cerithium austinense Roemer 
Cerithium bosquense Shumarcl 
Cerithium proctori Cragin 
Neritina apparata Cragin 
Tylostoma tumidum Shumard 

Ammonoidea-
Engonoceras emarginatum (Cragin) 
Engonoeeras pierdenale (v. Buch) 

The fauna is essentially molluscan and is 
characterized by its abundance of pelecy­
pods, especially those belonging to the 
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Chamacca and Rudistaceae. Gastropods 
are numerous, corals and echinoids less 
numerous, and cephalopods rare. Several 
gf:ncra and species of corals have been 
noted by Eiflf:r (1930) as fairly abundant 
at certain horizons as follows: 

Cladophyllia furcifera Roemer 
Pleurocora coalescens Roemer 
Plcurocora texan a Roemer 
Parasmilia austinensis Roemer 

Of tllesf: Cladophyllia /urcifcra is most 
GOmmOll. Eiflcr (1930) also lists the fol· 
lowing rudistids which arf: common in the 
rudistid zones of the upper Edwards: 

Rcquienia texana Roemer 
Monopleura marcida White 
Radiolites davidsoni Hill 
Toucasia patagiata (White) 

The formation is recognized paleontologi· 
cally by lhis molluscan and coral assembly 
rather than by any specific index fossil 
or series of fossils. In fact, in no other 
formation, except rarely "in thG Glen Rose, 
is there such an abundance of rudistids 
which. together with lhc abundant milio­
lids, serve to enable one to correlate the 
formation throughout the region. 

COl relation.-The Edwards is middle 
Albian ill age and whcn traced norlhward, 
mClges wiLh the upper part of the Good­
land formation of north Texas. South­
WiHd in Mexico, it is reprGsented by the 
El Abra limestone which contains the 
same fossi I assemblage. Westward the 
Edwards can he traced across the Edwards 
Plateau where it is found capping some 
of the mesas in the Fort Stockton region. 
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Ellenburger limestone. A, Outcrop at Pillar BluIr, Burnet County, showing bedding and jointing 
(photograph by Dana). B, Banded structure due to algae and concentric precipitation around 
a cent! al core. 
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Chappel limestone. A, Portion of a lentil of limestonel deposited in an ancient sink (photo· 
graph by Dana). B, Close-up view showing the crinoidal coquina of a typical If'rlge (photograph 
by Fisher). 



PLATE 5 

Chappel I·'o~sils 

Fn;UHEb-

1. Spilifer glimesi Hall, xl, f,om m,pOSllle ahout 4112 mile" WC"t r,j' 'Vhit.e's LlOssing on 
Llano River, Mason County, Loc. IS9-T-35. (Specill1en P-l3317.) a, Vent.ral vi€w; 
b, anterior view. 

2. Avonia blairi (Miller), ventral view, x2, f,om CXJlO'illle aboul 4,Y2 miles we,1 0'[ White's 
Cro~sing on Llano River, Mason Counly, Loc IS9-T-l:l. (Spe( imcn P-13278A.) 

3. AthYlis iamellllSa (Levulle), xl, hom cxpoaue on highway 6% miles oO'11th 01 Brady, 
McCullnch County, Luc. lE:3--TllO. (Specimen P-l:lRR:l.) 

4,. Rhynchopora coopelensis (Shnmard), ventral view, x2, [100m exposure 6% miles south 
of Brady, McCulloch CuunLy, Luc. 153-T-llO. (Specimm P-13889.) 

5. Avullia 'liai); (Miller), venn'al vil'w, xl, from eXjJosmel 011 highway 6% miles south 0,1 
Brady, McCulloch County, Lac IS.3-T-IIO. (Specimen P-13893.) 

6. Enmet)ia osagen"is (Swallow), venlral view, x2, I,O'm eXjlOSlll e, nem Leon Rivet, 
Mason County, Lac. IS9-T-45. (Specimen P 13564.) 

7. A7!onia (,Ollcent)lCa (Hall), ventral view, x2, from expo'1I1e ahollt ~y~ miles west of 
White's Crossing on LlanO' River, Mason County, Luc. 159-'1'-35. (Specimen 
P-13278A.) 

8. L{noploliae/as tenniCosllls (I-Tall), x2. from exposure ahout ,1';'2 miles west of White\ 
Cro"ing on Llano River, Mason County, Luc. 159·-T- 35. (Specimen P-13330B.) 
(I, Ve'ntlal view; b, lateral view. 

9. Sf1iati/ela ovata (Hall), ventral view, xl, hum exposutel aboul 4,112 miles, west of 
White's Crossing, Mason Connty, Lac. 1 59-T-35. (Specimen P-l.1:l11,.) 

lO. Acanthospiw acicuiije7a (Rowley), ventral view, x2, hom expo,uH' nOlthed"t of 
Pillar Bluff, Burnet Connty, Lo('. 27-1' 23. (Specimen P-13377B.) 

11. Delth''fIis Ilovame"icana (Miller), ventral view, x2, flom expo SUI e on east ,iclP of lark 
Sloan's corral, sOouthwe,L of rock hnm,e, westel n San Saba County, Loc. 205--T -77. 
(SpecimCin P-12060.) 

12. Rhvnchopora pusflllosa (Whit,,), ventral view, xl, from highway exposure ahout 6~1:J 
miles south of Brady, McCulloch County, Lac. 153~ T -110. (Specimen P-138IH.) 

L3. Ewnetria altirostris (White), x2, from expOSUlei 0'11 emt ~idC' of .rack Sloan's cOllul, 
southwest of rock house, western San Saba Count.y, Lac. 20S-T -77. (Specimen 
P-12007.) a, Doolsal view; b, anterior view. 

14. CleiothYlidina illclamlta (Hall), ventral view, x2, £lOm expo'"re [,bolll 4% miles 
wesl of White'~ ClO'ssing on Llano Riv'~l, M8~o'l1 CO'unty, Lo('. 159-'1' 35. (Speci­
men P-B327.) 

15. Blachythyris sltbo)bicltlmis (Hall), ventral view, xl, hom highway exposure 61f2 mile" 
~outh of Blady, M('Culloch County, Lac. 153-T-llO. (Specimen P-1331l2.) 

In. J~eJltaena allaioga (Phillips), ,,2, from exposure northeast oj Pillar BluII, Burnet 
County, Lac. 27-1'-23. (Specimen P-13373.1 

17. N iJVI1 chopola pers;71twta (Winchell), dorsal view, xl, from highway exposure 61f2 
miles sOllth of Brady, McCulloch County, Lor,. IS:l-T-llO. (Spe('imen P-B881.) 

lB. Cafllwotoechia clegantula Rowley, ventral view, x2, from exposure neal' Leon Creek 
in western Mason County, Loe. 159-'1'-45. (Specimen P-13595.1 

19. Rhipodofllella oweni (Hall and Clark), ventral view, xl, [rom expo'Oure aboout 4112 
miles west of White'~ CI'm,sing o>n Llano Rivel, Mason CO'unty, Lac. 159-T -35. 
(Specimen 1'-13323.) 

20. Rhipodomella blllli71gto71ellsi, (Hall), ventral view, x2, f10m exposure ncar Leon C,ock, 
wc"t01n Mason County, Lac. 159--1' 45. (SpE"cirnen P-13533.) 

21. CleiothYliliina prouti (SwallO'w), x2, from expOSlll'e near Pillar Bluff, Blll'net County, 
Loe. 27-T -23. (Spcdmen 1'-13.375.) a, Dorsal view; b, anterior view. 

22. B7achythYlis chonteauensis (Weller), ventral view, x2, from exposure neal' Pillar BluII, 
Burnet COllnty, Lac. 27-T-23. (Specimen P-13377A.) 

23. Shl/maT/lella obsolens (Hall), x2, f10m exp08ure oon ea~t. side of .lack Sloan's corral, 
eOllthwe"t of lOck hou',e, wrstp.ln San Saha County, Lor. 20S-T-77. (Specimen 
P-l:l385.) a, AnteIio)' view; b, rlopml view. 

24,. Typical slab uf CI inoidl,l coquina from the Cbappel limestone, rollected at White's 
Crossing on Llano Rivel,Ma-on County, T.or. 159-T-2. 
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Bm nett fOl mati 011. A, Typical view of Bamon "half, showing large spheIical concretions. 
B, Barnett shale expo,ed along, Pillar Biliff Creek (·n Hallenheck I anch, 5 miles west uf Lalllpa~a~ 
(photog] apb by Dana). 



PLATE 8 

Bmnett fossils 

FICURES-

1. Posidonomya d. P. vaughani (Girty), xO.67, from exposure on Honey Creek, Mason 
County, Lac. 159-T-4. (Specimen P-8390.) 

2. Posidonomya vaughani (Girty), x 1.4, from base of bluff on Espey Creek, Lampasas 
County, Lac. J41-T-ll. (Specimen P-12375.) 

3. Caney ella wapanuckensis Girty, x2, from bank of creek on Leonard ranch, San Saba 
County, Lac. 205-'1'-98. (Specimen P-12752.) 

4. Deltopecten batesvillcnsis (Weller), left valve, x2, from bank of Honey Creek, Mason 
County, Lac. 159-'1'-1. (Specimen P-7290A.) 

5. Camarotoechia laxa Girly, venlral view, x2, flam bank of Honey Creek, Mason County, 
Lac. 159-T-1. (Specimen P-13028.) 

6. Leiorhynchus carboni/elUm Girty var., ventral view, x1.7, from exposure 3 miles 
southeast of San Saba, San Saba County, Lac. 205-'1'-10. (Specimen P-13817.) 

7, 8. Leiorhynchus carboni/erwn Gilly. 
7. Anterior view of a specimen (4955A) from an outcrop south of San Saba, 

San Saba County; x 1.4. 
8. Dorsal view of a specimen (P-1344<7A) from exposure west of Honey Creek, 

Mason County, Loc. 159-T -3; x1.4. 
9. Composita pw,illa Girty, x2, hom exposure west of I-laney Creek, Mason County, Lac. 

159-T-3. (Specimen P-13445.) a, Dorsal view; b, ventral view. 
10. Striati/era ovata (Hall), vent~'al view, x2, from exposure 3 miles 50utheast of San 

Saba, San Saba County, Lo...:. 205-T-1O. (Specimen 5351.) 
11. Dictyoclostus elegans (Norwood and Pratten), ventral view, x1.7, from exposure west 

of Honey Creek, Mason County, Lac. 159-'1'-3. (Specimen P-13104.) 
12. Edmondia crassa Girty, right valve, x1.4, from exposure west of lIoney Creek, Mason 

County, Lac. 159-T-3. (Specimen P-8494.) 
13. Dictyoclostus inflatus (McChesney), ventral view, xlA-, from exposure west of Honey 

Creek, Mason County, Lac. J59-T-3. (Specimen P-13757.) 
14. Leda vaseyana (McChesney), x1.4, from exposure 3 miles southeast of San Saba, 

San Saba County, Loc. 205-T-10. (Specimen P-13830.) 
15, 16. Nuculoceras bamettcnse Plummer and Scott. 

15. Suture fJ om specimen 1'-7589, xl.2, from exposure 3 miles southeast of San 
Saba, Loc. 205-T-I0. 

16. Lateral view of specimen 1'-12744, x2, from bank of creek on Leonard ranch, 
5an Saba County, Loc. 205-T-98. 

17. Plagioglypta? cf. P. annuiistliata (Meek and Worthen), x2, from outcrop 1.2 miles 
west of Chappel, San Saba County, Loc. 205-T-54. (Specimen P-1l382A.) 

18, 19. Goniatites choctawensis Shumard. 
] 8. Suture on specimen (P-7569) from bank of Espey Creek, 4 miles southwest 

of Lampasas, Lampasas County, Lac. 141-T-l; x1.4. 
19. Lateral view of a specimen from an outcrop south of Richland Springs, San 

Saba County (one 01 Hyatt's eotypes of Glyphioceras cumminsil; x2. 
20, 21. Eumorphoceras bisulcatum Gilty, from exposure 3 miles southeast of San Saba, San 

Saba County, Lac. 205-'1'-10. (Specimen P-7565.) 
20. Suture line at shell diameter of 11.5 mm., x1.7. 
21. Lateral view, x1.4. 

22. Fossiliferous limestone from Barnett formation, excavation on San Saba-Bend road, 
about half a mile northeast of Barnett Springs, San Saba County, Loc. 205-'1'-70. 
Of the characteristic fossils present, the most abundant is Lyrogoniatites newsomi 
(Smith). 
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Big Saline lorlllatioll. A, Thin ·lJpdde rl, ,ili['poll" ,trata 01 t.h e Lemon, BlurT member eApooed 
at mouth 01 Blull Creek on the San Saba Rive). B, Mouled Jimcf,tone oE the Bri_ter membel. 
This distinel;~ e layer occurs just above the Lemon. BluJ1 mcmher and rorms an easIly recog· 
nizable horizon which can he traced with a Jew intcrruptions hom Brady on the west to 
Marble Falls, Burnet County. The dark irregular markings are thought to have been lormcd 
by algae. 



PLATE 11 

Marble Falls (Sloan) fossils 

FIGURES--

1. Rhynchopora illinoisensis (Worthen), x2; from exposure west of Wallace Creek road 
about 11 miles southwest of San Saba, San Saba County, Loc. 205-T-43. (Specimen 
P-1l921.) a, Ventral view; b, dorsal view; c, anterior view. 

2. llorridonia globosa (Mather), ventral view, x2; from exposure west of Wallace Creek 
road, about 11 miles southwest of San Saba, San Saba County, Loc. 205-T-43. 
(Specimen P-1l221.) 

3. J uresania wilberana (McChesney), ventral view, x1.4; from exposure west of Wallace 
Creek road, about II miles southwest of San Saba, San Saba County, Loc. 205-T-43. 
(Specimen P-1l957.) 

4. Dictyoclostus morrowensis (Malhir), interior of ventral valve, xO.6; from exposure 
west of Wallace Creek road, about 11 miles southwest of San Saba, San Saba 
County, Loc. 205-T-43. (Specimen P-1l919.> 

5. Marginifera roemeri Girty, ventral view, xl.7; from exposure on south side of Turkey 
Roost Creek, Sloan ranch, San Saba County, Loc. 205-T-llO. (Specimen P-12867A.) 

6. Dictyoclostus mOlrowensis (Matbed, left valve, xl; from exposure west of Wallace 
Creek road, about 11 miles southwest of San Saba, San Saba County, Loc. 205-T-43. 
(Specimen P-11227.) 

7. Paeckelmannia sp., x2, from exposure in clay pit n011heast of Jack Sloan's rock house, 
San Saba County, Loc. 205-T-92. (Specimen P-12723B.) a, Dorsal view; b, ven­
tral view. 

8. Ethelocrinus texasensis Moore and Plummer, holotype, xl; from exposure west of 
Wallace Creek road, about 11 miles southwest of San Saba, San Saba County, Loc. 
205-T-43. (Specimen P-1l182.) a, Dorsal view; b, posterior view. 

9, 10. Cibolocrinus punctatus Moore Dnd Plummer, xl; from eXpObUl'e west of Wallace Creek 
road, about 11 miles southwest of San Saha. San Saba County, Loc. 205-T-43. 

9. Dorsal view of holotype (specimen P-11183). 
10. Posterior view of paratype (specimen P-11186). 

11. Phaneroceras nolinense (Cox), lateral view, x1.4; from Sloan's ranch, half a mile 
west of San Saba River, San Saba County, Loc. 205-T-65. (Specimen P-14035.) 

12. Composita ozarkana Mather, }.2; from exposure west of Wallace Creek road, about 
11 miles southwest of San Saba, San Saba County, Lor. 205-T-43. (Specimen 
P-11929.l a, Dorsal view; b, anterior view. 

13. Linoproductus nodosus (Newberry), ventral view, x1.4; from exposure west of Wallace 
Creek road, about 11 miles southwest of San Saba, San Saba County, Loc. 205-'1'-43. 
(Specimen P-11235.) 

14. Slab of limestone from the Sloan member, showing usual associations of numerom 
specimens of Marginifera roemeri from outcrop west of Wallace Creek road 11 
miles southwest of San Saba, San Saba County, Loc. 205-T-4·3. 
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PLATE 12 

Marble Falls (Big Saline) fossils 

FIGUlll:S-

l. Spili/ci IOC/rYlllolltarws MdlCOU, xl.7, flOm c"posure in Williams pasture, 3% miles 
&ol1th-houthcast of Rochelle, McCulloch County, Lor. 153-T-48. (Specimen P-8988.) 
a, DOlsal view; u, ventral VIeW; c, anterior view. 

2. Neospilifci WllleJatlls (lVlorton), xO.7, from hluff on Llano River near mouth of Big 
Saline C,eek, Kimble County, Lac. 134,-'1'-2. (Specimen P-3800.) a, Dorsal view; 
b, ventral view; (', anterior view. 

3. SchizophOlia leslipilluidcs (Cox), xO.67, from blull all Llano River near mouth of 
Big Saline Creek, Kimble County, Loe. 134-1'-2. (Specimen P-380lB.) a, Ventral 
view; b, anterior view; c, lateral view. 

1 ... Neospilijer .gOleii (Mather), xO.67, from outcrop at roa<1 fork west of Chappel 
- --School, SUIl Saba County, Lac. 205-'1'-117. (Specimen 12988.) a, Ventral view; 

b, anterior view. 
5, 6. Cleiothylidina 01 bicllialis (McChesney), xl.7, frolll slope of small hill south of Brady 

Creek, about 3% miles southeast of Brady, McCulloch County, Lac. 1 53-T-·77. 
5. Specimen P-9863D; dorsal view. 
6. Spe('imen P-9863A; a, anterior view; b, ventral view. 

7. Linoprodllctus welleli (Mather), xl.7, from bluff on Llano River near mouth of Big 
Saline Creek, Kimble County, Lac. 134-'1'-2. (Specimen 1'-4020.) a, Lateral view; 
b, ventral view. 

8. Chonetina chouteanensis (Mather), ventral view, x2, from bottom of Brady Creek, 
3 miles 'southeast of Rochelle on Smith farm, McCulloch County, Loc. 153-'1'-40. 
(Specimen P-·873l.) 

9. DictyoclostllS inflatus val'. coloradoensis \ Girty), ventral view, x2, from exposure at 
old road crossing on Brady Creek, southeast of Brady, McCulloch County, Lac. 
153-T-81. (Specimen P-Y92fL) 

10. Squanwiaria pClplexa (McChesney), dorsal view, x2, from exposure about 1 mile 
east·southeast of Nelin, McCulloch County, Lac. 153-'1'-47. (Specimen P-8984.) 

n. Fusulilla llanoensis Thomas, from top of bluff on Llano River, near mouth of Big 
Saline Creek, Lac. 134·-T-2. (Preparations and photographs by C. O. Dunbar.) 
a, Longitndinal section; b, tl ansverse section. 

12. Fnsulinella pi im aeva Skinner, longitudinal section, from base of bluff on Llano River 
near mouth of Big Saline Creek, Kimhle County, Loc. 134~T-2. (Preparation and 
photograph by C. O. Dunbar.) 

13. AlloTisma coslatltm Meek and Worthen, xO.35, from caliche pit on Brady-Mason 
highway, 4. miles southeast of Brady, McCulloch County, Loc. 153-T-82. (Speci­
men P-9818.) 

11. Cancrinclla sampsoni (Weller), x2, f,om exposure about three-fourths mile east of 
Shropshire Lake and about 4% miles east-southeast of Brady, McCulloch County, 
Lac. 153-T-56. (Specimen P-9192A.) This species differs from C. uoonensis, the 
common Pennsylvanian form, in lacking all traces of spines. 

15. PronolZtes llanocnsis Plummer and Scott, xO.7, from bluff on Llano River, near mouth 
of Big Saline Creek, Kimble County, Loc. 134-'1'-2. (Specimen P-379l.) 

16. Buxtonia sp., x2, from exposure on branch of Pecan Creek, Mason County, Loc. 
159-T-63. (Specimen }'-13811.) 

17. Composita ovata Mather, x1.7, from exposure 3 miles south of Brady, McCulloch 
County, Loc. 153-'1'-1. (Specimen 12309.) a, Ventral view; b, dorsal view. 
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MalbIe FaIb 1\1OUp. A, Ma.,sively IJedded, led-like, clinoidal limebt.one of the Soldiels Hole 
memher of the Big S"line IOllllfltion, Oil Big Saline Cicek, Kimble County. B, Lower member 
of SloHn JUllllatioll all Walldce Cleek, 13 mile., by load southwest. 0'1 San Saba (Loc. 205-T4.'1). 



PLATE 14 

Marble Falls (Lemons Elull) fossils 

FIGURES-

1. Neospirifer goreii (Mathet), ventral view, xl, from shaly limestone in heci of Cherokee 
Creek, 1. mile northeast of Bend, San Saba County; Loc.205-T-6. (Specimen 4948.) 

2. Chonetes dominus R. n. King, ,,2, from type locality fOl the bpecies in the steep road 
bank, 2.7 miles south of San Saha on Llano road, San Saba County; Loc. 205-T-2. 
(Specimen K-267C.) a, DOlsal view; b, ventral view. 

3. Spilijer opimlls lIall, xO.7, hom exposure 7 miles southwest of Mason near Honey 
Creek, Mason County; Loc. 159-T-1. (Specimen 9208.) a, Antelior view; b, view 
halfway between ventral anti postel io1. 

4. Pllnctospirifer transversa (McChesney), x1.7, flam roadside bank, 2.7 miles south of 
San Saba on Llano highway, San Saba County; Loc. 205-T-2. (Specimen 1'-9991.) 
a, Ventral view; b, dorsal view; c, posterior view. 

5. Orthotetes kaslcaskiellsis (McChesney), dorsal valve, xl; flOm roadside bank, 2.7 
mile,; south of San Saba on Llano road, San Saba County; Loc. 205-'1'-2. (Speci­
men 6884,.) 

6. Welle/ella utah (Marcou), xI.7, from exposure 6 miles south of Algerita anti wesl 
of Wallace Creek. (Walker Museum 12425.) a, Dorsal view; b, ventral view. 

7. Spi/ifer matheli Dunhar and Concira, xl, from loadside bank, 2.7 miles south of 
San Saba on Llano highway, San Saba County; Loc. 205-T-2. (Specimen 1'-9979.) 
a, Halfway between dorsal dnd posterior views; b, ventral view; c, anterior view. 

8, 9. Rhipodomella, n. sp., xl.7, from exposure 5.7 miles southwest of Bend and 0.7 lllile 
southeast of Chappel, San Saba County; Loc. 205-T-28. 

8. Ventral view of specimen 11356D. 
9. Interior of ventral valve, specimen 11356A. 

10, II. Pmalegoceras texanllm (Shumard), from Colorado River bluff ahout three-fourths of 
a mile southwest of Bend, San Saba County; Loc. 205 -T-1. 

10. Lateral view of Walker Museum specimen 25582, xO.2. 
11. Suture from Walker Museum specimen 31803, xO.5. 

12, 13. Phaneroceras compreSSllm (Hyatt) 
12. Lateral view of specimen 1'-8507, xO.5, collected near Mill Creek, Mason 

County; Loc. 159--T-ll. 
13. Suture taken from Hyatt's holotype of Gastrioceras compressum, collected 

near Bend, San Saba County; Loc. 205-T-1. 
14. TaOnllTllS calldagalli (Vanuxem), xl, from exposure on east side of Cherokee Creek 

on Yates ranch, San Saba County; Loc. 205-T-116. 
15, 16. Millerella marblensis Thompson, from north bank of Colorado River, near bridge at 

Marble Falls, Burnet County. 
15. Tangential section, x35 (after Thompson). 
16. Sagittal section, x35 (after Thompson). 

17. Slab of limestone carrying Neospirifer goreii (Mather) and other typical fossils of 
upper Marble Falls age; from exposure near Richland Springs, San Saba County. 
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Smithwick formation. A, Exposure of shale at type section ncar Old Smithwick on the 
Colorado River (photograph by Haring). B, Outcrop on Wallace Creek southwest of San 
Saba, San Saba County (photograph by Fisher). 
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Typical graphic sections of the Smithwick formation. 1, North side of Colorado River at Old 
Smithwick, Burnet County. 2, Composite section of outcropping strata and the McCroury well 
northwest of Bend, San Saba County. 3, Honey Creek, Mason County. 



PLATE 17 

Smithwick fossils 

FIGURES-

1, 2. Straparolus savagei Knight, xl.5. 
1. Side view of specimen from Marble Canyon,'" Sierra Diablo, Culberson 

County, Lac. 55-T-43. (Specimen 11127.) 
2. View looking down on spire; specimen from Gibbons ranch, Lac. 205-'1'-71, 

San Saba County. (Specimen P-U80SA.) 
3. Nuculopsis ventricosa (Hall), x2, from outcrop 3l1z miles east of Rochelle, McCulloch 

County, Loc. 153-T-6. (Specimen K-370A.) a, Left valve: b, cardinal view. 
4-6. Ambocoelia planoconvexa (Shumard), xl liz, from outcrop 31j2 miles east of Rochelle, 

McCulloch County, Lac. 153-T-6. (Specimens P-10108A, E, and C.) 
4, 5. Ventral views of two different specimens. 

6. Ventral view of an internal mold. 
7. Nuculopsis vcntTicosa (Hall), x2, internal mold from outcrop 3% milcs east of Rochelle, 

McCulloch County, Loc. 153-T-6. (Specimen P-7806.) a, Left valve; b, cardinal 
view. 

8, 9. Daraelites (Boesites) scotti A. K. Miller and Furnish, from outcrop 3l1z miles east of 
Rochelle, McCulloch County, Loc. 153-T-6. 

8. Lateral view of specimen P-1336B; x2.2. 
9. External suture on specimen P-1336A; x5. 

10, 11. Nuculoceras smithwickense Plummer and Scott. 
10. Typical specimen (P-I0120) from 3l1z miles east of Rochelle, McCulloch 

County, Loc. 153-T -6; x1.8. a, Ventral view; b, lateral view. 
11. Suture line on a specimen (P-7S67) from Mal'ble Canyon, Culbm'son County, 

Lac. 5S-T-43; xl.5. 
12. Leda arata (Hall), xL5, from a gully south of a cattle tank on Leonard ranch, San 

Saba County, Lac. 205-T-79. (Specimen P-12653C.) 
13. Leda, n. sp., xl.7, from Marble Canyon, Sierra Diablo, Culberson County, Loc. 55-T-43. 

(Specimen 11161.) 
14, 15. Paeckelmannia derelicta R. H. King, from gully on Bend·Chappel road, 1.3 miles west 

of Rend, San Saha County, Lac. 205-'1'-13. 
14. External view of a ventral valve, x2.5. (Specimen 12281.) 
15. Interior of a dorsal valve, x2. (Specimen K-218.) 

16. Cumminsia aplafa (Cummins), x2, from a gully on Leonard ranch, San Saba County, 
Lac. 205-T-79. (Specimen P··12650E.) a, Upper view of the cora11ite; b, side view 
of same. 

17, 18. Gastrioceras occidentale (Miller and Faber). 
17. Suture from a specimen (P-5692) from Marble Canyon, Culberson County, 

Lac. 55-T-4,3; xl. 
18. Lateral view of a typical specimen (Dept. CeoI., univ. Texas) from near Bend, 

San Saba County; xl. 
19. Cleiothyridina sublamellosa (I·lall), xl.5, from gully on Bend·Chappel road, 1.3 miles 

southwest of Bend, San Saba County, Lac. 205-T··13. (Specimen K-223.) 
20. Pharkidonotus d. P. percarinatus (Conrad), xl, from gully on Bend.Chappel road, 1.3 

miles southwest of Bend, San Saba County, Loc. 205-'1'-13. (Specimen 12252.) 

13In Univ. Texas Bull. 370], p. 406, t]115 exposure was listed ab 114-T-46 in Hudspeth County, but it is now known 
to lie in Culberson County. 



The University of Texas Publication 4329 Plate 17 

3b 7a 
5 

3a 
7b 

9 

12 IOd lOb 

II 

13 

15 

r:;---. ",.1 ~ ( , .. . .• ~ 
~ ~ ~ 19 

17 

I&a 16 '2.0 



The University of Texas Publication 4329 Plate 18 

A, Surface ot flagstoneg hom Strawn group showing trails and othel mal kings. n, Rochelle 
conglomerate at the hu<el of the Canyon grollp '·]'owing typical development. 



PLATE 19 

FIGIIRE"-

I. RlnDodomella carbonar ia I. Swallaw I. x3; hom exp"stlfP along ('1 cpk bunk. 3% lIIII", 
east of Rochelle, McCulloch CouIlly, Loc. 153 '1'-7. (Specimen P-97'BB.1 a, Ventral 
vipw; b, dorsal view. 

2. Pllnctospilifel ke71t7lck'yc71si~ I ::,human\), dorsa! view, xJ; frow l'XPO'UH' along ('1 eel 
bank, .3 ~ miles east of Rochelle, McCulloch C:ounty. Loc. 1,,:1-'1' 22, (Specimen 
K-136.) 

3-5. Chonetina, n. "p., xl.5; flom ha,,, of ,hale bluff on Llano Rivet, Bicl'chwale lan( h, 
Kimble County, Loc. 134-T 5 . 

. 3. Specimen P-13411A. Il, Venllal vicw; h, oor.,al view. 
4. Specimen P-13411E, intel'iot of dOI'al valve. 
S. :'pccimen P-1341IG, ventral view. 
6. Specimen 1'-13411B, interiOl of ventlal valvp. 

7. A,tllitelia varica McChesney, x:l; from creek hank 3lj~ miles cast of Rochelle, l\lcCnlloch 
County, Loc. 153 '1'-22. (Specimen K-133.) 

S.9. l'limlo[J9la sCiIata (Meek). x3; flom crcC'k hank 3lj2 mile., ea,1 of Ruchelle, Md-:ullof,h 
County, Loc. 153-T -22. 

8. Specimen K-1633B, showing branching habit. 
9. Specimen K-1633A, showing chtl! actel istic angulatioll and >calloped margin,. 

10. Mnulo/!Ils locheflcnsis R. H. King. x.'l; hom clcck bank 3 th mijp, ea,! of ]{ocllf'lle, 
McCulloch County Loc. 153-'1'-7. (SpeCImen P-lOOS'B.) II. Interior of venual 
valve; b. venilal view. 

11,12. Cholletina lobusta R. H. King, x2; from c)(,ck bank .'llh miles ca.,1 of Rochelle, McCul· 
loch County, Loc. 153-'1'-7. 

11. Specimen P-I0064B. a, Interio)' of venlral valve; v, venllal view. 
12. Specimen P-I0064A, doroal view. 

13. P,oIWCCla,\ p,anE' I A. K. Millf'l and Owen), x4; from ba'e of .,hale bluff Oll Llano 
Rivt'r, Bier,chwale lanch, Kimhle County, Loc. 134-'1'-5. (Specimen 1'-8563.1 a, Ven­
tlal view; b, latprnl view. 

1,1. P/atyclInlls sp., x3, ,egment of slem; from Cleek hank 31,1:, miles ea.,t of Rocilf'lle, 
McCulloch \'ounty, 1.oc. 153-T -22. 

15. Mmginifew svlendeJlI (Norwood and Pratten), ventlal vicw, x2; from CIcek bank 3ljz 
mile., cast of Rochelle, McCulloch County, Loc. 153-'1'-22. (:"pecinwn K 1,10.1 

16. Claphp ites clinei (A. K. Miller and Owen), x2; from ba~c of shale hluff on Llano 
River, Bier5~hwale lanch, Kimble C011llty, Loc. l:l4-T-S. (Specimen P-H157.) 
a, Apcrtmal view; b, lateral view. 

l7. SfliatopolG /lIODle, Wells, xl%; from typP locality for specie"~ at base of "hale blllff 
on Llano River, BLcrschwale ranch, Kimhlr County. Loc. 13·1-'1'-:1. (Specimen 
P-13798. ) 

18. Gfaph,litrl laymo71di Plummer and Scott. x2.5; from ha~e of shale hluff on Llano River. 
Bim''ichwale ranch, Kimhle County, Lac. 134-T--5. (Spccimen P-13408.) a, Lateral 
view; b, apertural view. 
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PLATE 21 

Canyon fossils 

FIGURES-

1. Nnculopsis velltricosa (Hall), x2; from exposure 3 miles southeast of Placid, McCul· 
loch County, Loc. 153-T-I00. (Specimen P-12625A.) a, Left valve; b, cardinal 
view. 

2. N uCllla allodolltoides Meek, x2; from exposure 3 miles southeast of Placid, McCulloch 
County, Loc. 153-T-lOO. (Specimen P-12635B.) a, Left valve; b, cardinal view. 

3. Astartella concelltrica (Conrad), x1.4; from exposure 3 miles southeast of Placid, 
McCulloch County, Loc. 153-T-IOO. (Specimen P-12626.) a, Left valve; b, car­
dinal view. 

4. W orthenia tabulata (Conrad), x1.4; from exposure 3 miles southeast of Placid, McCul­
loch County, Loc. 153-T-100. (Specimen P-12622C.) a, Side view; b, view from 
above. 

5. Amphiscapha ratilloidcs (Conrad), upper view, x2; from exposure 3 miles southea&t 
of Placid, McCulloch County, Lac. 153-T-IOO. (Specimen P-12616.) 

6-8. Chonetina flemingi val'. plebeia Dunbar and Condra, x2; from exposure 2 miles north-
northeast of Nelin, McCulloch County, Loc. 153-T-1l2. 

6. Specimen P-13163C, ventral view. 
7. Specimen P-13163G, ventral view. 
8. Specimen P-13163E, dorsal view. 

9. Leda arata Hall, right valve, x2; from exposure along creek 4 miles southeast of Placid, 
McCulloch County, Lac. 153-T-9S. (Specimen P-12579.) 

10. Chollerina rostrata Dunbar and Condra, x1.4; from exposure along creek 4 miles south­
east of Placid, McCulloch County, Loc. 153-T-98. (Specimen P-12580B.) a, Ven­
tral view; b, dorsal view. 

11. Marginifera lasallensis (Worthen), ventral view, xlA; from shale below Adams Branch 
limestone, 0.5 mile east of Price's ranch housE', or 2.4 miles northeast of Rochelle, 
McCulloch County, Loc. 153-T-1l3. (Specimen P-1316SA.) 

12. Meekospira peracuta (Meek and Worthen), side view, xlA; from exposure 3 miles 
southeast of Placid, McCulloch County, Loc. 153-T-IOO. (Specimen P-1261O.) 

13, 14. Neospiri/er texan us (Meek), from top of Brownwood shale just below Adams Branch 
limestone ledge, 0.5 mile east of Price's ranch house, or 2.4 miles northeast of 
Rochelle, McCulloch County, Lor. 153-T-1l3. 

13. Specimen P-1317B, x1.4. a, Interior of vcntral valve; b, ventral view. 
14. Specimen P-13171C showing pustulation of surface. a, x1.4; b, xlO. 

15. Plaxocrinus omphaloides Moore and Plummer, holotype, x1.4; from exposure along 
road on east slope of Rugged Mountain, McCulloch County, Loc. 153-T-23. (Speci­
men P-l11S9.) a, Dorsal view; b, posterior view. 

16. Glabrocingulum grayvillense (Norwood and Pratten), x2; from exposure 3 miles south· 
east of Placid, McCulloch County, Loe. 153-T-lOO. (Specimen P-12619A.) a, Side 
view; b, view from above. 

17. Plaxocrinus lobatus Moore and Plummer, holotype, xl.4; from exposure 3 miles south­
east of Placid, McCulloch County, Loc. 153-T-I00. (Specimen P-lllBS.) a, Pos­
terior view; b, dorsal view. 

IS. Juresania symmetrica (McChesney), xl; from exposure 4. miles southeast of Placid 
along creek, McCulloch County, Loc. 1 53-T-9S. (Specimen P-125S9.) a, Vcntral 
view; b, dorsal view. 

19. Slab of limestone from exposure along creek 4 miles southeast of Placid, McCulloch 
County, Loc. 153-T-9S. 
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Acanthospira aciculifera: 122 
aciculifera, Acanthosvira: 122 
acutocarinatum. Oxytropidoceras: 113 
acutus, Triticites: 98 
Adams Branch escarpment: 91,95 

limestone: 88, 90, 92, 93, 97, 98, 158 
Adkins, W. S.: 110, 113, 115 
Ag athiceras ciscoensc: 89 
aggregate: 11 
Alexander dam Rite: 30, 50, 52 
algae: 119, 129 
"Algal bed": 51 
algal biscuits: 61, 68 
algal content of Big Saline gruup: 61 
Algcrita: 54, 57, 76, 83 
Allorisma: 62 

costatum: 136 
altirostris, Eumeiria: 122 
Ambocoelia: 78 

planoconvexa: 148 
ammonites: 16 
ammonoids, Barnett formation: 40 
Amphiscapha catilloides: 91, 95, 158 

subquadrata: 66 
Amplox{]carinia ?: 50 

corrugata: 49 
analoga, Leptaena: 122 
analyses-

INDEX 

fossils, illustrated: 126 
histol'ical account: 32 
illustration: 124 
lithology: ~4-37 
microscopic characteristics: 38 
oil showin~s: 39 
oolites: 40 
paleontology: 40-43 

pett'oliferous character: 39, 40 
t;ection of: 34, 35, 37 
subdivisions: 37-38 
type locality: 46 

Barnett shale: 34, 50, 59, 60 
Springs: 32, H, 46, 126 

Batesville fauna, list of: 41-15 
sandstone: 40, 43 

batesvillensis, Deltopecten: 126 
Battle Branch: 23, 28, 30, 49 

Creek: 48 
Bay, H. X. : 93, 94 
Bean, W. C.: 14 
Bear Creek: 93 
Bear Spring formation: 16. 19 
bedding, Ellenburger limestone: 119 
Bed No 8: 86 
Hbeds of Boon€' age.": 30 
Bee Branch: 76 

lithologic, of pebbles from Sycamore sand con-
Bell County: 1 02, 104, 107, 112 
Belleroohon: fiO, fi1, 61, 62, 64 
Bellistriata, Nuculana: 66 glomerate: 104 

shape, Rochelle conglomCTatc: 94 
size. chert pebbles, Rochelle conglomerate: 93 
sizc~fl'0.'quc:ncy, of Sycamore sand grains: 103 
size, Hensell sand: 106 

ancient concrete dam: 57 
ancient limestone sink: 25 
annulistriata, Plagioglypta: 126 
anGdontoides. Nllcnla: 158 
Antelope Creek: 102 

bed: 86 
aplato, Cumminsia: 78, 80, 81, 83, 87, 148 
n"lntum, Hadrophyllum: 78 
ara chnoidea, Ort.his: 47 
arata. Leda: 148, 158 
arctlsnlc:Jhl':;, Aviculopectcn: 95 
Arizona: .43 
Arkans~s: 14, 30. 40, 4~. 43, 44, 15, 54, 55, 68, 69,74 
Army enginf'<eY'"'-.: 12 
artesian well: 18 
aspinwRllensis, Edmondia: H5 
Astartella conC'entriea: 158 

varica: 154 
Athyris lamellasa: 122 
Atolen formation: 68, 74, 78 

f;€'ries: 47 
Atokan: 75 
Austin: 104 
austinensis. Parasmilia: 116 
Avi~ulopecten 81"ctisulcatus: 95 
Avonia blairi: 122 

conccl1trica: 122 
Aylur Bluff beds: 73 

cobbles from: 68 
Aylor Bluff lentil, sedion: 65 
Avlor Bluff member: 47, 52, 61, 64-66, 72, 76 

bioherms: 68 

Bachelur Peak: 109 
Baker, C. L.: 14, 20, 47 
Baker Spl'inn;: 35, 57 
banded structure: 119 
Bandera: 115 
Barnes, V. E.: 14, 19, 105 
Barnett Falh: 32 
barnettense, NuC'uloceras: 126 
Barnett fauna, distribution chart: 41 

list of: 4.1--45 
Barnett [ormation: 14, 16, 23, 32-46, 62, 63 

concretions: 40 
correlation: 43 
distinguishing features: 39 
e.xtent and thickness: 32-33 
fossil localities: 45-46 
fossils from: 40, 41, 42 

N eoglyphioceras zG'nc: 40 

Bend: 34, 46, 48, 65, 66, 72, 76, 79, 81, 83, 86 
division: 47, 75 
group: 14, 20, 17 
rocks, named: 14 
series: 4.7 

Benc1ian: 75 
fauna: 78 

Berry Springs: 63 
Bertram: 109 

water well: 106, 109 
Bexar County: 102, 115 
Big Saline conglomerate: 57 
Big Saline Creek: 48, 56, 57, 64, 70, 76, 139 
Big Sa1in~ formation: 47. 52, 57-77 
compari~on of fauna: 74 
description : 57-GO 
distinguishing characters of members of: 73 
distingnishing features: 61 
illustrated: 129, 136, 139 
rnicrofoCl.sils in: 60-61 
microscopic characteristics: 60 
oolites in : 7g 
paleontology: 73-75 
sections: 57-60 
subdivisions: 61 
type locality: 57 

Big Saline group: 15, 47 
columnar sections of: 56 

Big Saline member, type locality of: 77 
Big Saline strata, section: 62 
Big Sandy Creek: 8 
Big Uncle Cr""k: 85 
TIig Valley bed: 86 
bioherms, Avlor Bluff member: 68 
bisulcatum, Enma,ruhocel'as: 126 
Blackard farm well: 84 
blairi, Avonia: 122 
Blanco County: 7, 19, 21, 23, 28, 30, 48, 49, 102, 104, 

110, 111, 112, 115 
"Blue Limestone 1)ed": 51 
Blue Mountain: 107,113 
Bluff Creek: 129 
Bose, Emil: 14, 47 
Boesiteo (Daraelites) scotii! 148 
Boone age beds: 30 

limestone': 14, 21 
boonensis. Canerinella: 136 
Bow':ler: 84 
Brachythyris burIingtonensis: 28 

ch'luteauensis: 1?2 
snhorbiculari::.: 30, 122 

Brad formation: 98 
Brady: 8, 11, 21, 24, 27, 28, 31, 38, 45, 46, 48, 54, 57, 

61, 76, 7~ 84, 89, 90, 9~ 94 
Cree·l" 8, 24, 31, 45, 48, 62, 65, 75, 92 
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-Mason highway sink, Cl'OSS section: 27 
Mountain: 102, 106, 107, 113 

Brannon Bridge limestone m,ember: 15 
Brazos River sandstone! 89 

Valley region: 88, 89, 90 
coal-bearing beds: 83 

breccia: 20 
Breckenridge, oil at: 14 
Brentwood formation, list of fossils: 55, 69, 74 
Bridge, Josiah: 14, 21 
Brister Bluff lentil: 47, 52, 61, 66, 71-73, 78 

Bryozoa from: 73 
fossil localities: 77 
sponge spicules in: 78 
type section: 72 

Brister member, illustrated: 129 
Brook beds: 66 

lentil: 52, 61, 61, 68, 71 
fossil localities : 75 
section: 64 

membe,': 47, 62, 73 
Brown County: 33, 88, 89 
Brown Creek bed: 86 
Brownwood: 89, 90 

series: 83 
shale member: 92,93,94-95,97, 158 

Bryozoa from Brister Bluff lentil: 73 
Buchanan dam: 12 
Buck Creek sandstone member: 15 
Buffalo Creek bed: 86 
building blocks: 51 
Bull Creek bed: 86 
Bullard, F. M.: 88 
Bunger limestone: 89 
Burlington age: 30 
burlingtonensis, Bra,chythyris: 28, 122 
Burnet: 8, 45, 102, 110, 114 

County: 7, 19, 22, 30, 31, 34, 45, 48, 52, 54, 56, 62, 
63, 77, 81, 101, 102, 104, 105, 106, 109, 110, 111, 
112, 113. 114. 119, 122, 129, 142, 147 

quadrangle: 14 
Burnt Branch bed: 86 
Burton water well: 102, 104 
Buttrill ranch, sandstone quarries on: 87 

section in rock quarry on: 87 
Buxtonia sp. : 136 

Caddo: 88 
Creek forma tian: 98 
Pool formation: 15 

Calf Creek: 27, 45 
caliche pit, Walnut: 113 
Camarotoechia elegantula: 122 

laxa: 126 
Cambrian system: 16, 17-18, 101 

age rucl{s: 17 
cameratus, Neospirifer: 59, 62, 66, n, 136 
Camp Creek: 31, 45 
Camp Hood: 102, 104 
CampophyIlum: 63 

-hearing bed: 88 
bed: 92 

Camp San Saba: 12 
Cancrinella ( ?) : 50 

boonensis: 136 
sampsoni: 136 

Canev fauna, list of: 44-45 
shale: 14, 40, 43 

CaneyeIla: 36, 39 
wapanuckensifi: 126 

Caninia: 92 
Canyon: 88 

beds: 78 
division: 88 
fossils, illustrat-ed: 158 
group: 14, 16, 88-99 

extp.nt and thickness: 90 
fauna of: 96 
fossil locnlities: 98 
fusulinid zones: 98 
hi')torical aceount: 88-89 
illustrated: 151 
lithology: 90 
paleontology: 95-98 
sections: 91-93 
stratigraphic range of fossils: 97 
stratigraphy of: 89 
subdivisicms: 93 

Cap Mountain formation: 14 
lime'3tone member: 14, 17 

Capps limestone: 88, 89 
Caprina: 114 
Caprinula: 114 
carbonaria. Rhipodo-melia: 154 
carboniferum, Leiorhynchus: 37, 62, 126 
carinatus, Spirifel': 28~ 30 
Carlisle quarry: 87 
Cassiopc: 108 
Castell: 12 
catilloides, Amphiscapha: 91, 95, 158 
caudigalli, Taonurus: 58. 59, 61, 66, 112 
Cavern: 31 

Ridge: 47, 52,57,64 
Cedarion member: 91 
Cerithium: 108 
Chaetetes: 52, 57, 58, 59. 60, 65, 70, 71, 72, 73 

-bearing limestone: 88 
Cbamacea: 116 
Chappel: 31, 46, 76 

crinoical coquina, illustrated: 122 
crinoid stems: 61 
formation: 14. 16, 20-32, 59 

correlation: 30 
distinguishing features: 28 
extent and thickness: 21-22 
fossil localities: 30-32 
fossils from: 29 
historical account: 20~21 
litbology: 22-26 
microsconic characteristics: 28 
paleontology: 29 
section of: 22, 23, 24 
sink holeq, location of: 27 
subdivisions: 26-2,8 

fossils, illustrated: 122 
type locality: 31 

limestone: 34, 60 
illustration: 121 

localities: 22 
Cheney, M. G.: 14.15, 47, 57, 75,78,83, 89 
Cherokee: 25, 27 

Creek: 8. 48, 52. 76, 78 
group. list of fossils: 97 
shale: 68, 74 

chert, in Bi" Saline group: 61 
in Sycamore sand pebbles: 104 
pebbles, RocheIIe conglomerate: 93, 94 

size analyses of: f)3 
Chester formation: 42 

fossils from: 44-45 
series: 43 

choctawensis, Goniatites: 34, 36, 37, 39, 40, 126 
Chonet"" dominus: 60, 142 

robusta: 87 
Chonetina: 92 

chouteauensis: 136 
flemingi plehcia: 95, 158 
n.sp.: 154 
robusta: 154 
rostrata: 158 

chouteauensis, Brachythyris: 122 
Chonctina: 136 

Cibolocrinus punctatus: 132 
cingulata, Fcnestella: 73 
ciscocnse. Agathiceras: 89 
Cisco group: 92, 98 

list of fossils: 97 
series: 83 

Cladophyllia furd!era: 116 
classificaticm, Lower Pennsylvanian formations: 47 

Pennsylvanian strata: 15 
by Dumhl,,: 83 

claystones, Strawn shale: 86 
Clear Creek limestone: 93 
Cleiothyridina incrac;~mta: 122 

orbicularis: 136 
prouti: 122 
sublamellosa: 148 

climate: 9-10 
c1inei, Glaphyrites: 154 
Cloud, P. E., Jr.: 14, 19 
coaI-bearinfl' beds, Brazos River valley: 83 
coalescens, Pleurocora: 116 
cobbles, Aylor Bluff beds: 68 

JCllenburger: 102 
('ollome'nsis~ Triticites: 98 
Coloman Countv: 89, 109 
Colony Schoo]: 85, 86 

conglomerate: 85 
coloradoensis, Dictyoclostus: 1:~6 
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Colorado River: 8, 14, 32, 34, 45, 47, 48, 50, 56, 65, 66, 
75, 76, 77, 78, 79, 81, 85, 145, 147 

valley: 83 
color bands in Strawn sandstone: 87 
columnar sections: 42 

Barnett shale: 33 
Big Saline group: 56 
graphic: 21 

Carnal County: 102 
Comanchean strata: 75 
CG'manche County: 102 

Creek bed: 86 
Comanche Creek shales: 90 

fossil localiti(>s: 88 
Comanche Peal< beds: 101 

limestone: 101, 111-113, 114, 115 
distrihution and thickness: 111 
fossil localities: 113 
lithology and houndaries: 112 
paleontology: 112 

comparison of Big Saline and Sloan formation faunas: 
74 

Composita: 42, 50, 50, 92, 93 
ovata: 136 
ozarkana: 54, 132 
pusilla: 126 

compressum, Phaneroceras: 58, 59, 66, 67, 68, 142 
Comstock, T, B.: 13 
Comyn formation: 15 
concrete: 103 
concretions, Barnett formation: 40 

claystone, Strawn shale: 86 
spheroidal, Barnett formation: 39 124 
Smithwick formation: 80 ' 

Condra, G. E : 75 
cooperensis, Rhynchopora: 122 
coquina, crinoidal, Chappel limestone: 121, 122 
cora, Productus: 47 
"coral" limestone bed: 88 
corals: 16 

from Glen Rose limestune: 109 
cores through Glen Rose limestone: 107 
core tests at Mansfield Dam: 108 
correIa tion-

Barnett formation: 43 
Chappel formation: 30 
EdwardR formation: 116 
Sloan formation: 54 

costatum, Allorisma : 136 
corrugata, Amplexocarinia ?: 49 
SoryeIJ County: 103, 107, 108, 112 

cotton rock": 50, 61 
cottonseed-oil mill: 11 
cotton spinning mill: 11 
Cottonwood Creek: 48 

bed: 86 
Cow Creek: 1.02, 104., 105 108 

limestone: 102, 104-105 
fossils from: 105 
section: 101) 
thicknesses of: 101) 
type locality: 105 

Cowboy: 91 
Cox's Crossin": 102, 104 105 
crassa. Derbyia: 47~ 53 ' 

Edmondia: 126 
crebripora, Septopora: 73 
Cretaceous: 49 

cuesta: 84 
Lower: 75 
overlap: 59 
references on: 116-117 
sands: 90 
sections: 114 
sysiem: 101-117 

crib rosa, Phyllopora: 73 
crinoidal coquina, Chappel limestone: 121 122 
cr~no~da] limestone, illustrated: 139 ' 
crInOId otems, Chappel: 61 
crinoids: 16 
cross-bedding' in Hensen sand: 106 
cross section, Brady-Mason highway sink: 27 

Honev Creek sink: 26 
Pust Oak sink: 25 
White's Crossing sink: 26 

Cummings farm wall: 84 
Culherson County: 148 
Cummings farm well: 84 
Cummins, W. F.: 14, 47, 83, 88 
Cumminsia aplata: 78,80,81, 83, 87, 118 

Cuyler, R. H.: 88, 105 
Cypress Creek: 21, 49, 104 

Mills: 21, 28, 30, 103, 104 
Cyprimeria texan a : 110 
Cystodiciya (Sulcaretepora) lophodes: 73 

occellaia: 73 

Dake, C. L.: 14, 21 
dams: 11 

ancient concrete: 57 
Damon, H. G.: 103, 106 
Daraelites (Boesites) scotti: 148 
Dartan, N. H,: 14 
davidsoni, Radiolites: 116 
Davis School: 31, 45 
Deadman's Hole: 102, 105 
De Leon formation: 15 
Delthyris novamexicana: 122 
Deltopecten batesvillensis: 126 
pennis Bridge limestone member: 15 
Denton County: 115 
Derbyia: 60 

crassa: 47, 53 
derelicta, Paeckelmannia: 80, 87, 148 
Derryan: 71) 
Des Moines division: 88, 89, 

fauna: 78, 90 
Devonian system: 16, 11} 

age rocks: 15 17 
Dicker~on form~.ticm: 15 
Diciyoclostus elegans: 126 

infiatus: 126 
coloradoensis: 136 

morrowensis: 47, 5R, 60, 73, 132 
Dielasma: 93 
dikes, sandstone: 64 
distinguishing characters of Big Saline formation 

members: 73 
distinguishing features­

Barnett formation: 39 
Big Saline formation: 61 
Chappel formation: 28 
Smithwick formation: 80 
Sira wn group: 86-87 

distrfg~tjon of cobbles from Sycamore conglomerate: 

of fossils, Smithwick formation: 82 
of rock types in Rochelle conglomerate pebbles: 94 

dolomite, quarried: 11 
in Sycamc1re sand pebbles: 104 

Domatoceras sculptiIe: 89 
dominus, Chonetes: 60, 112 
Donalson Creek: 48, 67 
Doublehurn Creek: 31, 34, 45, 62, 63, 78 

School: 45, 81 
Douglas formation, list of fossils: 97 
drainage pattern: 9 
Drake, N. F.: 14, 83, 84, 93 
Dry Creek: 83 
Dumblc, E. T,: 13, 47, 83 

classification of Pennsylvanian strata: 83 
Dunhar, CarlO.: 73, 75, 78, 136 

Eastland Lake formation: 15 
Eckert: 77 
Edmandia aspinwallensis: 95 

Cl"assa: 126 
Edwards epoch: 101 

limestone: 101, 111, 113-1.16 
correlation: 116 
distribution and thickness: 113-115 
paleontology: 115-116 
sections: 114 
thicknesses of: 115 

Plateau: 8, 111, 116 
Eifler, G. K.: 115 
El Agra limestone: 116 
E"legans, Dictyoc1ostus: 126 
elegantula, Camarotocchia: 122 
Elias, M. K.: 73 
Ellenburger: 59 

cobbles: 1 Q2, 
dolomite: 63 
formation: 14, 59 
group: 16, 18 
limestone: 9, 14, 21, 23, 33 

illustration: 119 
ridges: 70 
rocks: 52, 101 
strata: 20 
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Elliott Cre~l{: 102, 103, 104 
bed: 86 
member, fossil localities: 8R 

Ellis cemetery: 83 
"encrinitalH strata: .17 
England: 10 
entogonum, Goniatires: 32 
Eoradiolites: 114 
Erna: 31, 46, 77, 114, 115 
Espey Creek: 20, 21, 22, 45, 48, 76 

limestone: 26, 28 
Espeyville: 31, 75 
Ethelocrinus texasensis: 52, 53, 54, 132 
]<Juomphalus: 63, 67 
Eumetria altirustris: 122 

osagensis: 122 
Eumorphoceras bisulcatum: 126 
Exog;yra texan a : 110, 113, 114 
oxplorers, Spanish: 7 
extent and thickne::;s-

Barnett formation: 32-33 
Canyon group: 90 
Chappel formalicn: 21-22 
Comanche Peak limestone.: 111 
Edwards limestone: 113-115 
Glen RO'3e limestone: 106 
Marble Fal1s group: 48 
Sloan formation: 52 
Smithwicl{ formation: 78 
Strawn group: 84 

facies: 26, 17 
Barnett formation: 37 
Chappel furmation: 26 
Edwards limestone: 113 
Smit.hwick formation: 80 

Faught quarry: 87 
fauna~-

Canyon group: 96 . 
comparison of Big Saline and Sloan formatIOns: 74 
Fayetteville, list of: 44-45 
Lemo'l1s Bluff, stratio raphic range of: 69 
Millsap Lake formation: 88 
Osage age: 21 

Fayetteville fauna, list of: 44-45 
shale: 43 

feldspar in Syc.amore ,and pebbles: 104 
Fenestella cing;ulata: 73 

stabili": 73 
FifO': 89 
flagstones, Strawn age: 87 

illustrated: 151 
Flat Branch: 76 
fiemingi, Chonetina: 95, 158 
fleming-ii, Productus: 47 
Fort Mason: 12-
Fort McKavitt: 12 
Fort Stockton region: 116 
fossiliferous crinoidal limestone, Boone age: 14 
fossiliferoll~ Iimcstont", Barnett formation, illustra .. 

tion: 126 
fossil ]ocalities-

Barnett formation: 45-46 
Brister Bluff lentil: 77 
Brook lentil: 75 
Canyon grO'IlP: 98-99 
Chappel: 30-32 
Comanche Creck shale: 88 
Comanche Peak formation: 113 
Elliott Creek member: 88 
Lemons Bluff member: 75-76 
Sloan formation! 51 1 57 
Smithwick formation: 81-~3 
Soldiers Hole lentil: 76-77 
Strawn group: 88 
Walnut clay: 111 

fossils---
Barnett formation: 42 
Brentw<"JOd formation: 69 
Chappel formation: 29 
Chester formations: d1-45 
Comanche Peak formation: 113 
Cow Creek limestone: 105 
Edwards limesLone: 1]5 
Clen Rose limestone: 108-109 
Goniatites chociawensis zone, Barnett formation: 40 
HaJe formation: 69 
illustrated-

Barnett: 126 
Big; Saline: 136 

Canyon: 158 
Lemons Bluff: 142 
Marble Falls: 136, 142 
Smithwick: 14~ 
Strawn: 154 

Kessler formation: 69 
Lemons Bluff: 68 
1imestone TIlcmbers, Barnett formation: 41 
Morrow formation: 69 
N e.oglyphioceras zone, Barnett formation: 40 
Ordovician and Carboniferous: 12 
Sloan formation: 53 
Soldiers Hole member: 69, 71 
Walnut clay: 110 

Fox Ford bed: 86 
:Fredericksburg: 8, 12 

division: lOG 
group: 101 

fureifera, Cladophyllia: 116 
FusuHna haworLhi zone: 98 

lIanoensis: 58, 59, 60, 66, 70, 73, 77, 136 
meeld 7..one: 98 
prolifica zone-: 98 
Tickerensi~: 90 

zone: 98 
suthuscpta zone: 98 

Fusu1inella primaeva: 58, 64, 66, 71, 73, 75, 136 
fU'3ulinid zones, Canyon group: 98 

Strawn group: 98 

Gabb, W. M.: 32 
ganti, Marathonites: 89 
Garner formation: 88 
Gnstl'ioceras occidentale: 148 

smithwickense: 79, 80, 81 
gasiropo(ls: 16 

turreted: 61 
Gatesville: 108 

Camp: 103, 106 
geologic succession of sediments: 16 
Geological Society of America: 14 
Georgetown: 115 
veo'3yncline, Mineral Wells: 81 
Germany: 40 
Clbbons conglomerate: 52, 6l-G4, 67 

lentil: 63 
member: 47, 64 

Gillespie County: 7, 105, 111 
fonnation: 105 

Girty, G. H.: 11, 16, 21, 31, 32 
Glabrocingulum grayvillensc: 108 
Gluphyrites clinei: 154 

kansasensi<:l: 89 
raymondi: 154 

glass sand, from Paluxy sand: 109 
Glen Rose limestone: 102,105, 106-109, 114 

di'3t.ribution and thickness: 106 
litholog;y: 106-107 
paleontology: 108-109 
permeability: 107 
porosity: 107 
specific gravity: 107 

g lobosa, Hon'iclonia: 132 
Goen limestone. member: 15 
Goldman, M. I. : 21 
Goldthwaite: 8 
goniatite, containing petroleum; 40 
Goniatites: ~5, 36, 38, 40 

chodawensis: 34, 36, 37, 39, 126 
zone, fossils from Barnett formntion: 40 

entogonum: 32 
Gonif}lobo~crns wcUeri: 89 
Gocc1lnnc1 formation: 115 
Gordon: 83 

sandstone: 83 
p"ol'eii, Neosril'i1\::r: 136,142 
Gorman formation: 16, 18 

stromato1ite zone in: 18 
grahens: R 
Graford formation: 90, 97, 98 
Graham formation: 89, 98 
granite, quarried: 11 
Grant, Bruce F.: 39, 9~, 103, 104 
graphic sections, Smithwick formation: 147 
graphite: 11 
grayvil1cnse, Clabrocinrrulum: 158 
grim<>si, Spirifer: 28, 30, 122 
Grindstone Creek formation: 15 
Guadalupe River: 102 
Gunsi'2;ht limestone: 89 
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Hackberry Well: 32 
Hadrophyllum aplatum; 78 
Hale formation: 54 

list of fObsils: 55, 69, 74 
Hall: 27, 32, 61, 62, 64, 70, 93 

uplift; 57 
Hamilton Creek: 102, 104 

Pool: 104 
Hammett's Crossing: 102, 104, 105 
Hancock Park: 45, 102 
Hanna Valley bed: 86 
Hal'keyville: 32, 46, 54, 76 
Harrell's Cavern: 27, 46 
haworthi, Fusulina: 98 
haydenensis. Marginifera: 62 
Hays County: 102, 115 
Heald, K. C.: l4, 21 
Heat.herly farm well :84 
Helms formation: 43 

fauna of: 43, 44-45 
HenscH sand: 102, 105-106, 107 

size analysis of sand: 106 
thicknesses of: 106 

Heteraster: 110 
hiatus, Silurian-Devonian: 20 
Hickory Creek: 102,103, 104, 105 
Hickory sandstone member: 14, 17 
Hill, R. T.: 13,47,75,113 
historical account-

Barnett formation: 32 
Canyon group: 88-89 
Chappel formation: 20-21 
Marble Falls group: 46-47 
Smithwick formation: 77-78 
Strawn group: 83 

Hobson Mountain: 8 
Holland Spring cascade: 77 
Home Creek limestone: 88, 92 
Honey Creek: 18, 19', 21, 24, 27, 28, 31, 33, 36, 37, 

41, 12, 45, 48, 57, 59, 77, 78, 79, 81, 126, 147 
sink, cross section: 26 

Honeycut formation: 16, 18 
Horridonia globasa: 132 
Horse Creek bed: 86 
Hudnall, J. S.: 88 
Hustedia miseri: 54 
hydroelectric power: 12 

Illinois: 30, 43, 44, 45, 54 
il1inoisensis~ RhYllchopora: 132 
incrassata, Cleiothyridina: 122 
Indian Bluff: 66, 67 
Indian camp site: 12, 46 
Indian Creek bed: 86 
industry; 11 
infiatus, Dictyoclostus: 126 

Coloradoensis: 136 
Inks dam: 11 
Insane Asylum: 104 
ironstones, Strawn shale: 80 
irregularis, Triticites: 92. 98 
I ves Branch: 27 

conglmnerate: 26, 27 

Jack County: 89 
Jeffords, R. M.: 54, 68, 71, 73, 78, 81 
Jim Ned Creek: 88 
Johnson City: 8, 21, 45, 54 
jointing, Ellenburger limestone: 119 
Junction: 76, 77 
Juresania symmetrica: 95. 158 

wilberana: 132 

Kansas: 74 
Kansas City formation, list of fossils: 97 

group: 90, 97 
kansasensis, Glaphyrites: 89 
kaskaskiensis, Orthotetes: 142 
Keechi Creek shale: 90 
Kentucky: 54 
h:entuckyensis, Punctospirifer: 154 
Kerrville: 115 
Kessler formation, list of fossils: 55. 69, 74 
Kickapoo Falls limestone member: 15 
Kimble County: 7, 31, 32, 38, 46, 56, 57, 64, 70, 76, 

77, 78,102, 136, 139, 154 
Kinderhook age: 30 
King Branch: 22, 26, 32, 46, 52, 73 

Creek: 23, 27 
marl: 26 

Spring: 26, 27, 46, 57 
Knight, J. Brookes: 54, 64, 68, 70, 71, 73, 75, 81, 88, 97 
Kohlcn Kalkstein: 12 
Krcidehildungen: 12 

Lake Pinto sandstone lentil: 89 
La lee' sandstone pay: Iti 
Lake Travis: 7R, 81 
lamellosa, Athyris: 122 
Lampasas: 8, 10,20,22,31,32,38,45,48,67,75,78 

County: 7, 22, 28, 33, 34, 37, 45, 18, 53, 66, 67, 68, 
72, 75, 77, 87, 102, 107, 109, 110, 111, 113, 126, Vl7 

cut plain: 113 
division: 47, 75 
River: 107 
section: 50 
series: 15, 78 

Lansing formation, list of fossils: 97 
group: 97 

la~allen~is, Marginifera: 158 
Jaxa, Uameroto~chia: 126 
Lazy Bend formation; 15 
Leda arata: 148, 15S 

n.Sp.: 148 
vaseyana: 126 

Leiorhynchus: 35, 36, 38, 42, 63 
carboniferum: 37, 62, 126 

Lemons Blull' beds: 50, 60, 71, 73, 78 
sponge spicules in: 78 

Lemons Bluff fauna, stratigraphic range: 69 
fossils, illustrated: 142 
limestone: 61 
member; 47, 52, 61, 64, 66-70, 72, 75, 76 

common species: 68 
fossil localities: 75-76 
section: 67 
siliceous content of: 61 

strata: 57 
illustrated: 129 

Lemons Camp: 1.8, 52, 53, 56, 65 
Leonard ranch. section on: 35 
Leon Creek: 22, 31, 46 
Leon Springs: 102 
lepidodendroides, Rhombopora: 73 
Leptaena analoga: 122 
Liddle, R. A. : 20 
Liesegang's rings: 87 
limestone bed, "coral": 88 

Chaetetes-bearing: 88 
Ellenburger, illustration: 119 
fossiliferouf', Barnett fonnation, illustrated: 126 
fossiliferous crinoidal, Boone age: 14 
members of Barnett formation, fossils from: 41 
mottled: 72 
quarried: 11 
sink, ancient: 25 
slab, Marble Falls fossils: 142 
Sloan member; 132 
Sycamore sand pebbles: 104 

'Ilimestone of Boone age": 21 
Lingula: 78 
Linoproductus: 50, 52 

nodosus: 53, 132 
platyumbonus: 73 
tenuicostus: 122 
welleri: 136 

Lion Mountain sandstone member: 14, 17 
Lipan Indians: 8 
Iiratum, Liroceras: 89 
Liraceras lira tum: 89 
lithologic analyses of pebbles from Sycamore sand 

conglomerate: 104 
lithology-

Barnett formation: 34-37 
Canyon group: 90 
Chappel formation: 22-26 
Comanche Peak limestone: 112 
Glen Rose limestone: 106-107 
Marble Falls group: 48-52 
Smithwick formation: 78-80 
Strawn group: 84-86 

Little Brady Creek: 60, 64, 77 
Llano: 8, 10, 24, 45, 46, 62, 102, 114 

County: 7, 48, Ill, 147 
quadrangle: 14 
River: 8, 12, 21, 22, 27, 28, 31, 46, 48, 57, 76, 102, 

107, 122 
llanoensis, Fusulina: 58, 59, 60, 66, 70, 73, 77, 136 

Pronorites: 75, 136 
lobatus, Plaxocrinus: 158 
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localities, type--
Barnett formation: 46 
Big Saline formation: 57, 77 
Chappel fossils: 31 
Cow Creek limestone: 105 
Rochelle conglomerate: 94 
Sloan formation: 5a 
Smithwick formation: 77 J 78, 79 
Smithwick fossils: 83 
Travis Peak formation: 102 

Locker: 84 
Lometa: 34, 46, 86, 87 
London: 31, 46. 76, 77, 78, 102 
Lone Camp formation: 98 
Long Mountain: 110, 111 
Long Valley: 48,78 
lophodes, Sulcoretepora (Cystodictya) : 73 
Lower Cretaceous: 75 
Lower Ordovician rocks, stratigraphy of: 15 
Lower Pennsylvanian formations: 21 

classification: 47 
Lynch Creek: 102 

bed: 86 
Lyrogoniatites newsomi: 126 

McAnelly's Bend: 14, 66 
McClesky sandstone pay: 15 
McCroury well: 147 
McCulloch County: 7, 21, 22, 24, 27, 28, 29, 30, 31, 33, 

34, 37, 42, 45, 48, 52, 57, 60, 62, 64, 66, 70, 72, 73, 
75, 77, 78, 81, 88, 89, 91, 94, 98, 99, 102, 107, 110, 
111, l13, 122, 136, 147, 148, 154, 158 

McLester sandstone pay: 15 
McN ett Creek: 102 
magne'Sium: 11 
Mansfield dam: 11, 78, 81 

core tests at: 108 
Marathonites ganti: 89 
Marble Canyon: 148 
Mar~h"l Falls: 8, 11, 30, 32, 47, 48, 52, 54, 56, 66, 81, 

beds: 57 
dam: 11, 50 
formation: 14, 34, 36, 38, 86 

section: 72 
fossils, illustrated: 132, 136, 142 
group: 15, 16, 46-83 

comparison of fauna: 74 
extent and thickness: 48 
historical account: 46-47 
illustrated: 139 
lithology and sections: 48-52 
subdivisions: 52 
thicknesses: 48 

limestone: 14, 32, 63, 78, 84, 90, 107 
fossil assemblage: 81 
sections: 49-52 

strata: 20, 63 
marblensis, Millerella: 75, 142 
marcida, Monopleura: 1 J 6 
Marcou, Jules: 13 
Marginifera: 51, 63 

havdenensis: 62 
lasallcnsis: ] 58 
tnuricatina: 87 
roemeri: 47, 53, 54, 57, 132 
~plendens: 154 

Marmaton formation, list of fossils: 97 
Marshall Ford dam: 11, n, R1, 108 
Mason: 8,19, 31, 41, 42, 45, 46, 68, 75, 79 

County: 7, 18, 21, 22, 24, 2(;, 27, 28, 29, 31, 33 34, 
36, 37, 38, 41,42, 46, 48, 52, 57, 59, 64,70, 76; 77, 
78, 81, 107, 111, 113, 122, 126, 136, 142 147 

matheri, Spirifcr: 68, 142 ' 
Matteson, W. G.: 20 
Maxdale: 107 
meeki, FusuIina: 98 
Meekospil'a peracuta: 158 
Menard: 7, 12, 31 

County: 46, 77, 106, 107, 112, 114, 115 
Mercury: 89, 90 
Merkt, Ernest: 103, 106, 109· 
mesolobus, Mesolobus: 87, 90 
Mesolobus mesolobus: 87, 90 

rochellensis: 154 
Meusebach, Count: 12 
Mexico: 115, 116 
Michelinia: 52" 65 
m~crofossils in. Big Saline formation: 60-61 
mIcroscopic characteristics -

Barnet,t formation: 38 

Big Saline formation: 60 
Chappel formation: 28 
Smithwick formation: 80 

Milburn beds: 83 
series: 83 

miliolids: 111 
Mill Creek: 31, 59 
Millerella marblensis: 75, 142 
Millsap divisioo: 83 
Millsap Lake fauna: 90 

formation: J 4, 88, 98 
fauna of: 88 

group: 15 
Mills County: 33,85, 102, 104 
Mineral Wens formation: 14, 89, 98 

geosyncline: 84 
miseri, Hustedia: 54 
Mississippian formationR: 21 

system: 16, 20-46 
Mississippi Valley: 30 
Missouri: 30 

division: 89, 97 
missouriense. Schistoceras: 89 
missouriensis, Rhipidomclla: 30 
monadnocks: 8 
Monopleura marcida: 116 
Moore farm well: 8~ 
Moore, Joe: 86 
Moore, R. C.: 14,32, 54, 6R, 71, 73, 78, 81 
Moorefield shale: 14, 40, 43 

list of fauna: 44-45 
moorei, striaoopora: 154 
Morgan Creek limestone member: 17 
Morrow formation: 54 

list of fossils: 55, 69, 74 
series: 15, 47 
species: 68 

morrowensis, DictyocJostus: 47, 53, 60, 73 132 
mottled limestone: 72. ' 
muricatina. Marginifera: 87 

Naruna: 31. 48, 75, 111 
nautiloids collected: 76 
N eilsonia: 66 
(Neithea), Pecten occidentalis: 113 
Nelin: 27, 84, 93,94 
N eodimorphoceras texanum: 89 
Neoglyphioceras: 36, 37, 38, 39 

Jimestooe: 84. 
zone, Barnett formation, fossEs from: 40 

N eospirifer: 92 
cameratus: 59, 62, 66, 73, 136 
goreii: 136, 142 
texan us: 158 

Nevada: 43 
New Mexico: 30 
newBorni, LYl'ogoniatites: 126 
Nickell, C. 0.: 88 
Nigger Head: 8 
Nix: 31,45,48,75, 87, 110 
nod os us, Linoproductus: 53, 132 
nodules, Comanche Pealt: 112 

nh03phatic: 61 
nolinens€', Phanel'oceras: 1~2 
novamexicana, Delthyris: 122 
Nncula anodont.oideR: 158 
Nuculana: 81, 108 

bellistriata: 66 
N uculoceras: 35 

barnettense: 126 
smithwickense: 148 

Nuculop:;is ventricosa: 148, 158 

obsolens, ShumardelJa: 122 
oecenata, Sulcorete'pora (Cystodictya): 73 
occidentale, Gastrioccras: 148 
occidentalis, Pecten (Neithca) : 113 
ohioonsis, Triticites: 98 
oil, at Breckenridge: 14 

at Ranger: 14 
in Marble Falls group: 48 
shale testing: 39 
showings, Barnett formation: 39 

Okaw formation: 43 
Oklahuma: 14, 40, 43, 44, 45, 54, 55, 68, 69, 74, 78 
Old Smithwick: 145, 147 
omphaloides, Plaxocrinus: 158 
Onion.Creek: 27, 33, 37, 45, 48, 90, 93, 94 

sectIOn at: 71 
oolites: 38 
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Barnett formation: 40 
Dig Saline formation: 73 

"oolitic" bed: 111 
opimus, Spirifer: 68, 142 
orbicularis, Cleiothyridina: 136 
Orbiculoidea: 78 
Orbitolina tcxana: 108 
Ordovician age rocks: 17 

Lower, stratigraphy of: 15 
system: 16, 18-19 

Orthis arachnoidea: 47 
Orthoceras: 37 
Orthonychia ungula: 30 
Orthotetes: 63 

kaskaskiensis: 142 
Osage age fauna: 21 
osagensis, Eurnetria: 122 

Wellerella: 47, 53 
ovatn, Composita: 136 

Striatifera: 122, 126 
OxytroDidoceras acuLocarinatum: 113 
oweni, RhipodomelIa: 122 
Dzar1{ana, Composita: 54, 132. 

Packsaddle Mountain: 8 
Paeckelmannia: 53 

derelicta: 80, 87, 148 
sp.: 132 

Paige, Sidney: 14, 47, 77 
paleontology-

Barnett formation: 40-43 
Canyon group: 90 -98 
ChapPel formation: 29 
Comanche Peak limestone: 112 
Edwards limestone: 115-116 
Glen Rose limestone: 108-109 
Sloan formation: 53 
Smithwick formation: 80-81 
Strawn group: 87-88 

Palo Pinto County: 83, 88, 90, 97 
formation: 90, 98 
limestool,,: 88. 90 

Paluxy sand: 102, 109. 111 
glass sand source: 109 
size-distribution of sand grains from: 109 
thicknesses: 109' 

Paradise formation: 43 
Paralegoceras texanum: 66, 68, 142 
Parasmilia austinensis: 116 
Parks fO'l'llation: 15 
patagiata, Toucasia: 116 
pebbles, lithologic analysis of, from Sycamore sand 

conglomerate: 104 
Pebbly Point School: 32, 46 
Pecten (Neithea) O'ccidentalis: 113 
Perlernales dolomite member: 17, 18 
Pedernales Falls: 48, 49, 51, 102, 103, 104 

River: 7, 8, 18,21,23, 48, 49, 102, 104, 105 
Pennsylvanian formations, classification of: 15 

Lower: ?1 
classification: 47 

strata, classification by E. T. Dumble: 83 
system: 16, 46-101 

Penrose Bequest: 14 
peracuta, Meekospira! 15B 
percarinatus, Pharkidonotus: 148 
permeahility of Glen Rose limestone: 107 
perplexa, Squamularia: 136 
Perry Mesa: 110, 111 
persinuata, Rhynchopora: 122 
Petroleum Engineering Department: 39 
petrc}]eum, in g'oniatite: 40 
pclroliferous charncter, Barnett formation: 39, 40 
Petty, J. K.: 39 
Phaneroceras: 58 

compressum: 58, 59, BB, 67, 68, 142 
noIinense: 132 

Phal·kidonotus: W, 60, 66, 68, 71, 72, 87 
perrnrinatus: 148 

phosphatic nodules: 61 
Phyllopora cribrosa: 73 
Pillar Bluff: 19, 42, 122 

Creek: 31, 45, 124 
limestone: 16, 19, 119 

ping-ue, WiedeyoceTas: 89 
Pitkin formation: 43 
Placid: 91 

beds: 97 
Plagioglypta annulistriata: 126 
planoconvexa, AmbocoeIia: 148 

Platycrinus sp.: 154 
platyumbonus, Linoproductus: 73 
Plaxocrinus lobatus: 158 

omphaloides: 158 
pleheia, Chonetina: 95, 158 
Pleurocora coalescens: 116 

texan a : 116 
Plummer, Helen J.: 60, 68, 71, 73 
Point Peak shale member: 17, 18 
Pontotoc: 101 
Pool Branch: 22, 32, 72 

Creek: 23 
porosity of Glen Rose limestone: 107 
Posidonomya yaughani: 126 
Post Oak sink: 27 

cross section of: 25 
poststriatula, Schizophoria: 30 
Potatotop Mountain: 110 
Potsdam group, fauna: 13 
Pottsville formation: 54, 75 

list of fossils: 55 
primaeva, FusuIine11a: 58, 64, 66, 71. 78, 75, 136 
PriRmopora serrata: 154 
Productus cora: 47 

flemingii: 47 
Proetus roundy;: 30 
proIificn., FusuIina: 98 
prone, Pronoce-ras: 154-
Pronoceras prone ~ 154 
Prrmorites: 58 

llanoensis: 75, 136 
prouti, Cleiothyridina: 122 
Pseudoparalegoceras: 87 
PseudostaIella: 73, 76 
PseudrJthoceras: 39 
pugnus, Terebratula: 47 
pllllrtatus, Cibolocrinus: 132 
Punctospirifer: 52, 92 

kentuckyensis: 151 
transversa: 142 

purilh, Composita: 126 
pustulosa, Rhynchopora: 122 
Putnam Mountain: 8 

quarries, on Buttrill ranch: 87 
in Strawn sandstone: 87 

quartz in Sycamore sand pebbles: 104 

Radiolites davidson;: 116 
Hrainbow rock": 87 
rainfall: 10 
Rano;er, oil at: 14 

limestone: R8, 93, 97 
series: 83 

raymondi, Glaphyrites: 154 
Raycmnoceras: 68 
Rebecca Creek: 102 
Red Bluff: 87 
Reeves, F. W.: 14 
references: 12, 16, 19, 99,116-117 
Rer:ency: 84 . ~ 
regional occurrence of Sloan fOSSlls: ,,5 
Re(1uienia texana: 116 
rcsllpinoides, Schizophoria: .73, 136 
Rhipodomella burlingtonenslS: 122 

carbonaria: 154. 
missouriensis: 30 
n.Bp.: 112 
oweni: 122 

Rbcimbopora lepidodendroides: 73 
Rhvnchapora cooperensis: 122 

illinoiscnsis: 132 
persinuata: 122 
pllsiulosa: 122 

Hiehland sandstones: 83 
Richland Springs: 31, 32, 46, 57, 83, 85 
Rickel' bed: 86, 90 

limestone member: 15 
rickercnsis, FusuIina: 90, 98 
Riley formation: 16, 17 

Mountain: 8 
robustn, Chonetes: 87 

Chonetina: 151 
Rochelle: 31, 45, 64, 75, 77, 78, 79, 88, 90, 91, 94, 110 

conglomerate: 83, 88, 90, 93-94, 103, 104 
chert pebbles: 93, 94 

size analyses of: 93 
distribution of rock types in pebbles: 94 
illustrated: 151 
shape analysis: 94 
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thicknesses of: 94 
type- loeahty: 94 

rochellen:.:.is, Mesolobus: 154 
1'ocli:yrnontanus, Spirii'er: 59, 60, 66, 68, 136 
rock types, distribution of in Rochelle conglomerate 

pebbles: 94 
rock quarrying: 11 
Rockvale Church: 81 
Roe'mer, Ferdinand: 12, 13,46 
roemcri. Marginifcra: 47, 53, 54, 57, 132 
ro&Ll'u ta, Chonetina: 158 
Rough Creek: 22, 23, 32, 48, 66, 72, 77 

bed: 86 
Rough Mountain: 91 

conglomeraie: 95, 98 
scr.een analyses of: 95 

Roundy, P. V.: 14.21,31 
roundyi, Pro-el.lls: 30 
Rudista"eae: 116 
Rugged IVlountain: 91, 158 

Salenia: 110 
tcxana: 108 

Salesville shale: 83, 90 
Saline Creek: 31, 76 
Salty Creek: 31 
sampsoni, Cancrinella: 136 
sand grains, size analyses: 86 

size distribution of, from Paluxy sand: 109 
si7.e-freql.lency anFllyscs: 103 

~nndstone_ dikes: 57, 64 
San Saba: 8, ~1, 32, 38, 40, 46, 54, 62, 72, 84, 86, 88, 94 

County: 7. 18, 22, 23, 21), 27, 29', 30, 31, 32, 33, 34, 
~5, 36, 3~, 46, 47, 48, 52, 53, 54, 56, 57, 62, 65, 67, 
70, 72, 73, 76, 77, 78, 79, 83, 84, 85, 101, 104, 107, 
111, 114, 122, 126, 132, 136, 142, 145, 147, 148 
section in: 62 

limestone mp.mber-: 17, 18 
River: 8, J2, 20, 32, 37, 46, 48, 52, 53, 57, 65, 76, 129 
Springs: 76 

Santa Anna: 109 
Mountain: 109 

Santo formation: 98 
limestone member: 15 

Satuit: 71, 88, 94 
savaqei, Straparolus: 66, 68, 87, 148 
Schistoceras missduriense: 89 
Schizophor-ia: 58 

poststriatula: 30 
resupinoides, 73, 136 

Schuchert, Charles: 75 
schuchel'ti, Uddenites: 89 
scotti, Daraelites (Boosit<'8) : 148 
screen anaIYfi€s, Rough Muuntain conglomerate lentil: 

95 
sClllptilc, Domatoceras: 89 
section: 36 

Aylor Bluff le.nti!: 65 
Barnett formation: 34, 35, 37 
Big Saline formation: 57-60 

strata: 62 
Brook len til: 61 
Canyon group: 91-93 
Chappel fOl-matiull: 22, 23, 24 
columnar: 42 

Barnett shale: 33 
Big Saline group: 56 

Cow Creek limestone: 105 
Cretaceous strata: 114 
cross, Brady-Mason highway sink: 27 

Honey Creek sink: 26 
Post Oak sink: 2/i 
White's Crossing sink: 26 

Doublehorn Creek: 34 
Edwards limestone: 114 
graphic columnar: 21 
graphic, Smithwick formation: 147 
Lemons Bluff member: 67 
Leonard ranch: 35 
Marble Falls formation: 72 

limestone: 49-52 
strata: 63 

'Onion Creek: 71 
San Saba County: 62 
Sloan formation, tYPe locality: 53 
Smithwick formation: 79 

type: 145 
Strawn sandstone: 85, 87 
Turkey Roost Creek: 36 

sediments, geologic succession of: 16 

Sellards, E. H.: 14. 47 
Septopora crebl'ipora: 73 
sel'rata, Prisrnopora; 154 
Shadrick Mill: 85 

bed: R6 
shape analysis, Rochelle conglomerate: 94 
Shaw farm well: 84 
Shawnee forma tion, list of fossils: 97 
Shin Oak hiIls: 101 

Mountain: 114 
Shoal Creek: 108 
Shovel Mountain: 110, 112, 115 
Shropshire Lake: 48, 62, 75 
Shumard, B. F.: 13 
Shumard, G. G.: 12 
Shumardella obsolen": 122 
Sierra Diablo: 148 
siliceous content of Lemons Bluff member: 61 
Silurian-Devonian hiatus: 20 
Silurischen Kallcstein: 12 
Simpson Creek: 54 
sink, ancient lime8tone: 25 

Brady-Mason highway, crosS section: 27 
Honey Creek, cross section: 26 
Post Oak, cross section: 25 
White's Crossing, cross section: 26 

sink holes: 26 
location in Chappel formation: 27 

Sipe Sprinr;s farmation: 15 
size analysis, of Hensen sand: 106 

Rochelle conglomerate chert pebbles: 93 
Strawn sand grains: 86 

size-distribution of sand grains from Paluxy sand: 109 
size-frequency analyses, Sycamore sand grains: 103 
size-frequency distribution of cobbles from Sycamore 

conglmoe'rate: 103 
Skinner, J. W.: 73 
Slide Rock: 103, 104 
Slit Rock Spring: 45 
Sloan formation: 47, 52-57, 61, 68, 73 
compari~on of fauna: 74 
correlation: 54 
description: 52 
fossil localities: 54, 57 
fossils from: 53-54 
illnstrated: 139 
name and extent: 52 
palrontology: 53 
regional occurrence of fossils: 55 

Sluan fossils, illustra.ted: 132 
member, limestone slab: 132. 
School: 46 
strata: 57 

Smith wick: 77, 79 
Bend: 77 
formation: 14, 16, 47, 77-83 

concretions: 80 
disiinf!;uishing features: 80 
distribution of fossils: 82 
extent and thickness: 78 
facies: 80 
fauna, distribution of: 82 
fossil localities: 81-83 
graphic sections: 147 
historical account: 77-78 
illustrated: 145 
lithology: 78-80 
microscopic characteristics: 80 
paleontology: 80-81 
section: 79 

type: 145 
subdivisions: 80 
type locality: 77, 78, 79 

fossils, illustrated: 148 
type IDeality: 83 

group: 15 
shale: 14, 47, 48, 66, 98 
strata: 84 

Smithwick, Noah: 77 
smithwickense, Gastrioceras: 80, 81 

Nuculoceras: 148 
soapstone! 11 
Soldiers Hole: 71 

lentil: 52, 61, 70-71 
fossil localities : 76-77 
list of f"ssils: 69 

limestone: 64 
member: 47, 73 

fossils from: 71 
illustrated: 139 
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Spani8h cxploreTs: 7 
mission: 12 

Spani8h Oak Creek: 103, 104 
specific gravity of Glen Rose limestone: 107 
Specks Crossing: 102 
spheroidal concretions, in Barnett formation: 39 
Spicewood: 32, 45 
Spirife,.: 36, 58, 62, 63 

carinatus: 28, 30 
grimesi: 28, 30, 122 
matheri: 6R, 142, 
opimus: 68, 142 
rockymantanus: 59, 60, 66, 68 

splendens, Marginifera: 154 
sponge spicules: 66 

Bri8ter Bluff lentil: 78 
Lemons Bluff member: 61, 78 

Spring Creek bed: 86 
springs: 9 

Squamularia: 63, 92 
perplexa: 136 

stabilis, Fenestella: 73 
Staendebach member: 18 
State Board of Water Engineers: 20 
Straparolu8 savagei: 66,68, 87, 148 
stratigraphic range, of Canyon fossils: 97 

Lemons Bluff fauna: 69 
stratigraphy, Canyon group: 89 

Lower Ordovician rocks: 15 
Strawn: 83 

age: 75 
beds: 78 
fossils, illustrated: 154 
group: 14, 16. 57, 83-88, 98 

distinguishing features: 86-87 
extent and thickness: 84 
flagstones, iIIllstrated: 151 
fossil localities: 88 
fossils listed: 97 
fusulinid zoneS in: 98 
historical account: 83 
lithology: 84-86 
paleontology: 87-88 
sections: 85-86, 87 
size analyses of sand grains: 86 
special features: 87 
subdivisions: 86 
textural and mineralogical characteristics: 86 
thickness of strata in wells: 84 

sandstone, color bands in: 87 
series: 15, 83 
Shale, claystone concretions: 86 

ironstones: 80 
streams: 9 
Striatifera ovata: 122, 126 
Striatopora moore.i: 154 
Strihling formation: 16, I!) 
stromatolite zone in Gorman formation: 18 
subdivisioTIs-

Barnett formation: 37-88 
Big Saline formation: 61 
Canyon group: 93 
Chappel formation: 26-28 
Marble Falls group: 52 
Smithwick formatio'n: 80 
Strawn group: 86 

Buhlamellosa, Cleiothyridina: 148 
suborbicularis, Brachythyris: 30, 122 
subquadrata. Amphiscapha: 66 
Sulcoretepora (Cystouictya) lophodes: 73 

occella ta.: 73 
Sulphur Creek: 48 
suthus€lpta, Fusulina: 98 
Sweden School: 45, 71 
SycamUl"e sand: 102-·104 

sizewfrequency analyses of grains: 103 
thicknesses: 104 

Sycamore sand conglomerate, lithologic analyses of 
pebhles in: 104 

size-frequency distribution of cobbles from: 103 
symmetrica, Juresania: 95, 158 
Syringopora: 59 

tahulata, Worthenia: 95, 158 
Taff, J. A.: 14. 105 
Tanyard formation: 16. 18 
Taonurus caudigalli: 58, 59, 61, 66, 142 
Tarr, R. S.: 14 
tenuicostus, LinoprG'ductus: 122 
Terebratula pug-nu::>: 47 

terrazzo: 11 
texnnu, Cyprimeria: 110 

Exogyra: 110,113.114 
Orbitolina: 108 
Plcurocora: 116 
Rcquienia: 116 
Salenia: 108 

te%anum, Neodimorphoceras: 89 
Paralegoceras: 66, 68, 142 

texanus, Neospirifer: 158 
texascnsis. Ethelocrinus: 52, 53, 54, 132 
textural and mineralogical characteristics, Straw. 

group: 86 
Texas Geological Survey: 13 
thicknesses-

Barnett formation: 32~33 
Canyon group: 90 
Chappel formation: 21-22 
Coma nehe Peak limestone: 112 
Cow Creek limestone: 105 
Edwards limestone: 115 
Glen Rose limestone: 106 
Hensel! sand: 106 
Marble Falls group: 48 
Paluxy sand: 109' 
RocheIIe conglomerate: 94 
Smith wick fooomation: 78 
Strawn strata: 84 
Sycamore sand: 104 
'Travis Peak formation: 102 
Walnut clay: 110 

Thomas, N. L.: 73 
Thompson, M. L.: 73 
Threadgill memher: 18 
Throckmorton Cuunty: 21 
Thurston School: 113 
ToucHsia: 114 

patagiata: 116 
TranSwpecos Texas; 43 
transversa, Punctospirifer: 142 
Travis County: 102, 104, 105. 115 
Travis Peak: 102, 105 

formation: 49, 83, 102-106 
distrihution and thickness: 102 
type locality: 102 

gravel: 101 
Trepospira: 92 
Trickham: 89 
Trigonia: 105 
Trinity division: 109 

group: 102 
sand, upper: 105 

Triticites: 91, 92, 93 
acutus zone: 98 
collomensis zone: 98 
irregularis: 92, 98 
ohioensis zone: 98 

Turk<>y Roost Creek: 46, 48, 52, 53, 56, 57, 65, 66, 67, 
73. 132 

section on: 36 
turreted gastropods: 64 
TurriteJla-like sheIls: 107 
type locality-

Barnett formation: 46 
Big Saline formation: 57 

member: 77 
Chappel fossils: 31 
Cow Creek limestone: 105 
Rochelle conglomerate: 94 
Sloan formation, section at: 53 
Smithwick formation: 77, 78. 79 

fossils: 83 
Travis Peak formation: 102, 

type section, Brister Bluff lentil: 72 
Smithwick formation: 145 

Udden, J. A.: 14, 20, 47 
Uddenites schucherti: 89 
Ulrich, E. 0.: 14 
ungula, Orthonychia: 30 
unnamed subsurface formaticm.: 15 
"Upper Chert Bed": 51 
"upper Trinity sand" : 105 
U. S. Army well: 102, 103, 106 
U. S. Geological Survey: 14 
utah, WeIIereIIa: 142 

variea, Astartella: 154 
vaseyana, Leda: 126 
vaughani, Posidonomya: 126 
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vegetation: 10-11 
ventricosa, Nuculopsis : 148, 158 
Voca: 31,45 

Wabaunsee formation, list of fossils: 97 
Walcott, C. D.: 13 
Waldrip series: 83 
Walker Museum: 54 
Wall Blufl': 78 
Walia4c; Creek: 8, 31, 32, 46, 48, 53, 54, 76, 78, 79, 139, 

School: 76 
Walling, I. W.: 66 
Walnut caliche pit: 113 

clay: 101, 109~111, 112 
distrihution and thickness: 109 
fossillacalities: 111 
lithology: 110 
paleontology: 110 

epoch: 101 
marl: W7, 114 
Springs: 12 

Wapanucka: 75 
wapanuckensis, Caneyella: 126 
Warren, L. E.: 19 
Water Engineers, State Board of: 20 
water in Marhle Falls group: 48 
water wells, size-frequency analyses of Sycamore sand 

grains in: 103 
Sycamore sand in: 104 

Welge sandstone member: 17 
Weller, Stewa,rt: 20 
Welle-relIa asagensis : 47, 53 

utah: 142 
welleri, GO'nioloboceras: 89 

Linc'I)roductus: 136 
Wells, J. W.: 109 
White Pine shale: 43 
White's Crossing coquina: 26, 28 

sink, cross section: 26 
Whitney, F. L.: 108, 112 
Whitney, Marion: 108 
Whitt formation: 98 
Wiedeyaceras pingue: 89 
Wilbarger Creek hed: 86 
wilberana, J uresania: 132 
Wilberns formation: 14, 16, 17 

limestone: 14 
Williamson County: 107, 109, 112,115 
Winkler farm well: 84 
wool-washing plant: 11 
Workman, E. A.: 95 
Work Projects Administration project: 39 
Worthenia tabulata: 95,158 

Yates Crossing: 102 
Yoldia: 81 

Zaphrentis: 24, 51, 52, 68 
Zesch formation: 16, 19 
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