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REPORT 
ON THE 

COLORADO COAL FTELD* OF TEXAS 

By. N. F. Drake. 

INTIWr;UCTlon 

The region embraced in the following report lies between 31 0 

10' and 320 north latitude and 98 0 30' and 100 0 west longitude. 
This area, about 4,000 square miles, includes nearly all of Brown 
and Coleman counties Runnels county east of Norwood, the north­
east part of Concho county or that part lying east of Paint Rock and 
north of Eden, McCulloch and San Saoa counties north of Brady creek 
and the town of San Saba, the northwest corner of Laml}aSaS county, 
Mills county west of the Gulf, Colorado and Santa Fe Railway, and a 
small area in Comanche county north and northwest of Comanche. 

Preliminary examinations of the Carboniferous beds of this area 
have been made by Messrs. W. F. Cumminst and R. S. Tan,:j: and 
like investigations of the Cretaceous areas have been made by 
Messrs .. R. T. Hill and J. A. Taff. 

These geologists have determined the stratigraphic relations or 
the divisions and terranes of these formations, and their classifica­
tions have for the most part been followed in this report. The work 
of the present season has been of a more detailed character than 
that hitherto undertaken. Each bed has been studied with refer­
ence to its extent, stratigraphic relations, lithologic characteristics, 
fossil forms, and economic features. 

HYDROGRAPHY 

The whole of this region, except that portion embraced in Co­
manche county, is drained by the Colorado river and some of its 
tributaries. While it is practically all in the same hydrographic 
basin, it has branching basins, which are of considerable extent, 
and are more or less distinct within themselves. So we may con­
sider this area under its main and two other principal branching 
basins. These three basins are as follows: In the south we have 
the lower part of the San Saba river basin drained by the lower 
course of that river, with Brady creek and other smaller streams 
emptying into it from the north; the central portion comprises a 
part of the Colorado river basin, drained by the Colorado river and 
its numerous small tributaries from either ~ide. together with a 
little of the lower course of the Concho river; and the northeastern 
part is drained by the Pecan bayou, with its tributary creeks, Wild 
Horse, Willis, and Jim Ned from the west, and Elliott, Brown, Bull, 
Elm, Hog, Paint, and other creeks from the east and north. 

*The above is used because the region embraced lies in tho Oolorado river drainage 
basin. 800 First Annual Report. 

tJ!'irst Annual Report Geological Survey of Texas, pp. 145-181. Second Annual Re­
port Geological Survey of Texas, pp. 541-544 and 546-549. 

iFirst Annual Report Geological Survey of Texas, pp. 201·216. 
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TOPOGRAPHY 

The general slope of the country is to the southeast, but this 
slope is modified to form the above named basins. The San Saba 
river and Brady creek basin slopes to the east, the main Colorado 
river basin. to the southeast, and the Pecan bayou to the, south. 
These three basins converge towards a common point near the 
northeast cornel' of Sal' £laba CI)Ullty. 

There are two prlllci]J::tl 01 p:neral phases of the topography, one 
characteristic of the Cretaceous, and thj3 other of the Carboniferous. 
The ,Cretacf'ous formatioll. lying nearly horizontal and composed of 
beds ot :I>0"el.l3in" hardhoss frvm thf' base upwards, with 'some 
horizons tilat s1i~l,Cy alternate ill h>croilless, presents bluff, bench, 
or terraced undulations along the edges of these outcropping beds, 
and has flat tops of greater or less extent, according to the amount 
of the capping material of the harder horizons, 

The Carboniferous, composed of beds dipping to the west and 
northwest, has a topography characterized by parallel ridge-like 
undulations which extend northeast and southwest, or more exactly 
N. 20 0 to 30 0 E. and S. 20 0 to 30 0 W. These ridges slope so 
gently' on the west side that they may be more properly called 
escarpments or benches. The bench or the escarpment faces east, 
while the slope of the surface to the west and northwest is slightly 
less than the dip of the underlying strata and in the same direction. 
The lowest level reached on the northwest side of these ridges or 
benches does not quite extend down to that on the southeast side; 
so that going northwest, each ridge or escarpment gone over places 
one at a slightly higher elevation than the preceding one, thus 
making the average slope of the country to the east and southeast, 
while most of the surface slope is to the northwest. This character 
of topography exists because of the dip of the beds N. 60 0 to 70 0 

W" and because of the different degrees of hardness of the beds. 
The softer beds rapidly erode and are carried away, leaving the 
harder beds projecting at the top of the escarpments, and forming 
the surface rock to the west and northwest, ned-rly to the base of 
the next escarpment of overlying beds, 

RELATIONS AND EXTENT OF FORMATIONS 

The whole of this area was once covered by Cretaceous strata, 
which rested uncomformably on Carboniferous, the former dipping 
very slightly to the southeast, and the latter dipping 25 to 300 feet 
per mile to the northwest. Most of this Cretaceous cap has been 
carried away by erosion, leaving the underlying Car'boniferous 
beds exposed. 

Unequal er'osion over this area has left the Cretaceous with an 
irregular border and in isolated areas; or the Cretaceous areas in 
this field are now as follows: In isolated buttes, such as Santa 
Anna Mountain, Bead Mountain, Robinson Peak, etc.; in areas of 
considerable extent, as that south of Brownwood and that north of 
'l'alpa; and others in ridges or spurs, like the Brady mountains, 
running out from the main Cretaceous area. 

The Carboniferous beds of this field comprise the southern exten­
sion of the central Carboniferous area, which extends from a little 
south of the Colorado river in San Saba county northward nearly 
to the Red river in Montague county. This Colorado river coal 
field is almost cut off from the main body of the ,Coal Measures to 
the north by the overlying neck-like extension of the Lower Creta-" 
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ceous beds stretching from the west corner of Comanche county, 
across the southwest corner of Eastland and southern part of Cal­
lahan, into E unnels county. 

ACKNOWLEDG:l\fENTS 

During the past field season the amount of work accomplished 
is largely due to the young men placed with me. Prof. B. S. Brown, 
Mr. Homer Miller, and Mr. C. H. Drake performed faithful service 
in collecting specimens, mapping beds, and other wor'k during the 
field season. 

Mr. R. A. Thompson joined the party on June 20 and assisted 
in geological work the remainder of ,the field season ~nd Bince that 
time has made the two maps accompanying this' report, and in 
many other ways performed valuable assistance, and it is largely 
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GENEHAL GEOLOGY. 

CRETACEOUS. 

By reference to the accompanying map, the extent of the Creta­
ceous formation worked over may be seen. As previously stated, 
only the isolated areas and bordering Cretaceous beds were studied, 
and the present report includes only terranes of the Bosque and 
Fredericksburg, or nothing higher than the Caprina limestone. 

The order of the Lower Cretaceous terranes up to the Caprina 
limestone, as their development in Texas has been determined by 
Messrs. Hill and Taff, is as follows: 

{ 

Caprina limestone. 
Fredericksburg Division. Comanche Peak limestone. 

Texana limestone. 

{

Paluxy sand. 
I Glen Rose, or Alternating bed. 
Bosque Division. . . .. T' . f Trinity sands. 

rtlllty sands. 1 Trinity conglomerate. 

All of these terranes except the Comanche Peak and Caprina 
limestone vary very much in thickness in different localities, and in 
fact do not appear to have extended over the whole of this area; 
but the higher terranes of the Comanche Peak and Caprina lime­
stones did extend over the whole area WIthout very much variation. 

The Trinity conglomerate, thickest in the western part of Lam­
pasas and Mills counties, thins out and disappears in the northwest. 
The Trinity sand, almost lacking in the western part of Lampasas 
and Mills counties, thickens rapidly to the north from about the 
locality of Brownwood. The Alternating beds, with a thickness of 
from 50 to 100 feet in western Lampasas and Mills counties, thin 
and disappear to the northwest. The Paluxy sand is only slightly 
represented along the eastern border of the area. The Texana 
limestone thins to the Wb~t and northwest, and at some localities 
is practically absent. 

As will be seen later, tlJ.e same geological horizons are not strictly 
represented by the same ciiaracter of rock throughout. The base 
of the Cretaceous system, elsewhere in Texas so regularly formed 
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of the characteristic Trinity sands has a marked variation along 
the Colorado river, where basal Cretaceous is exposed, especially in 
this field, where it is not usually sand. but a massive, thick, sandy, 
calcareous conglomerate and grit. This conglomerate is so exten­
sive t.hat we have classed it as a distinct bed of the Trinity sands. 

At the beginning of the Cretaceous times the land area was sub­
siding, and the deposits along the coast were rapid and partook of 
the nature of the material along or near the coast line. The Silurian 
formation and the Bend limeston'e of the Carboniferous in Burnet, 
San Saba, and Mc Culloch counties furnished mostly hard crystalline 
limestones to be worn, carried down to the sea, and deposited. Far­
ther to the north, in Brown and ~Jastland counties, softer sandston'es, 
clays, and some limestones of thE;) Coal Measure were eroded and 
deposited along the shore; so north along the basal Crdaceous, 
from Nix, Lampasas county, for many miles there are immense de­
posits of 1'rinity conglomerate composed largely of crystalline lime­
stone. Fal'the,r north the conglomerate thins and is gradually re­
placed by sands, which, although belonging to the same horizon, are 
derived from softer material. 

The basal Cretaceous thus changes very much in the composition 
of its strata. Rapid deposition is further e,videnced by the fact that 
the Carboniferous floor on which the Cretaceous was laid down was 
not well leveled before the Cretaceous beds were deposited. As the 
Cretaceous beds are worn away the old topography of the Coal 
Measures is r-evealed, with its rolling and characteristic features. 

South of the mouth of Blanket creek the Carboniferous is over­
laid by a remnant of the Trinity conglomerate, the contact between 
the Carboniferous and the Cretaceous is exposed along branches from 
near Pecan bayou back two miles south to the highest part of the 
Pecan bayou-Colorado river divide, and the Trinity conglomerate is 
usually twenty-fiv'e to thirty feet thick, being little or no thicker 
higher on the divide than near the bayou, though there is fully 150 
feet difference in elevation between the top of the divide and the 
base of the Cretaceous near the bayou. 

The contact between the Carboniferous and the Cretaceous on 
the east side of Deep creek, where the Carboniferous beds are 
clay, is lower than on the west side of the creek, where the 
harder Carboniferous limestone outcrops; and the Trinity con­
glomerate on the east side is thirty to fifty feet thick, while on 
the west side only thin patches of the conglomerate occur, and 
these lay in depressions of the old Carboniferous floor. The 
Cretaceous which rests on the more ·elevated Carboniferous beds be­
longs to higher horizons. 

Northwest of Brady, on the north side of Brady creek, there ifl a 
good development of the Trinity sands and conglomerate, while 
south and southeast of Brady, the basal Cretaceous belongs to 11 

higher horizon, the Texana limestone, or practically the Comanche 
Peak bed, since u~ually ther,e is but from fOllr to ten feet of the 
Texana limestone. East and West mountain, four miles southwest 
of Byrd's store, is a butte se,venty to eighty feet high, the base of 
which is Carboniferous clays and sandstone, and the upper half 
Cretaceous grit and sandy limestone, The top of this butte has the 
same elevation as Coon mountain, which is thre'e-fourths of a mile 
to the west, but Coon, mountain is capped by Carboniferous 
sandstone. Many other locaiities show the same condition. It is 
frequently the case, howe,v'er, that the lower or 1'rinity sands and 
conglomerate beds do not end at points where this old Carboniferous 
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fioor was above the general elevation on which those beds were 
deposited. In this latter case, as the subsidence of the early Creta­
ceous times continu'ed, and as higher beds were being deposited over 
the Trinity conglomerate and sand at sea, along this encroaching 
shore line more conglomerate and sands were being deposited, thus 
making a somewhat regular cover of these lower beds, mantling the 
old Carboniferous. This newer, or in this area, northwestern reced­
ing shore line, received its Trinity sands and conglomerate deposits 
partly during the Alt'ernating and Texana times of accumulation. 
These later beds had but a short time for the accumulation of their 
typical depOSits, and they are consequently feebly represented. By 
th'e time of the commencement of the Comanche Peak limestone 
deposits, this shore line was far away, and like conditions of deposit 
existed over all the field, hence the uniformity of that bed. 

TRINITY CONGLOMERATE 

This conglomerate is principally composed of crystalline limestone 
pebbles one to five inches in diameter, but chert, sandstone, and some 
quartz pebbles are usually present. The matrix is sand or grit of 
quartz grains with a lime cement. The bedding is maSSive, and the 
change of material from one horizon to another is gradual and not 
marked by bedding planes. The limestone, chert, and sandstone 
pebbles are large and usually not well rounded, showing that th'ey 
were derived from beds near where they were deposit·ed. The quartz 
pebbles, however, are small and well rounded, showing that they had 
a more distant origin. The prevailing color of the beds is pink, 
with patches of lighter or deeper red scattered through it. At 
plae·es the bed loses its eonglomeritie nature more or less and passes 
into a hard sandstone, compact sand, grit, clay, sandy clay, or more' 
rarely into limestone. By reference to map, the areal extent of the­
conglomerate may be seen. 

From just west of Nix, Lampasas county, as far north as Clio, oIY 
the east side of Colorado river at Pecan bayou, the conglomeratE:! 
is finely developed, and also between the bayou and Colorado river 
south of Brownwood, at and around Bangs, east of San Saba, be­
tween the Colorado and San Saba rivers on some of the higher 
elevations, and at other places as shown on the map. 

Just west of Nix, at the head of Lynch creek, the conglomerate 
is very thin, but thickens rapidly northward. West of Twin Sister 
Peaks it is fully fifty feet thick. A considerable part of the bed 
from Nix to Senterfitt consists of massive bedded pink sands, usually 
calcareous and forming quite firm rock masses. In the bed of Salt 
creek, at Senterfitt, the conglomerate is well exposed and is com­
posed of sub-angular pebbles of hard crystalline limestone imbedded 
in a hard calcareous matrix; and east and west of this IJoint pinl{ 
calcareous sands and clays may be seen interstratified with the 
conglomerate. The stratification, however, is local and generally 
not well marked. At the head of Antelope creek the conglomerate 
bed is more than 100 feet thick, and mostly a hard mass with no 
bedding planes, though local and irregularly marked horizons have I 

different degrees of hardness, causing it to weather with fl wavy or 
rough rounded surface. Most of the matrix is sand, but calcareous 
matter is present to a greater or less extent. At places the bed 
becomes almost or entirely pure sandstone, and more rarely clay. 
The pebbles of the mass are usually from one to five inches in diam­
eter, and some are even larger, though at places where the con-' 
glomerate graduates into a sandstone they become very small and 
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rare. Most of the pebbles are hard limestone, but many flint, chert, 
sandstone, and some quartz pebbles are present. The color of the 
mass is pink, with small parts of lighter or deeper red scattered 
through it. In some places the bed is almost white. 

The above conditions are approximately true of the conglomerate 
bed wherever it is, found in this field. At San Saba Peak it is 175 
feet or more in thickness, and the upper part graduates through a 
decidedly hard, calcareous, crystalline rock mass, only slightly con­
glomcritic, into overlying Alternating beds. 

The base of the Cretaceous near Pecan bayou, west of Mullin, is 
strongly conglom8ritic. The pebbles are usually from two to four 
inches in diameter, with some angular hard sandstone boulders 
two to three feet in diameter. This highly conglomeritic mass is 
fifteen feet thick, and is overlaid by friable sahdstone Ihat shows 
some bedding planes; this sandstone is in turn overlaid by calca­
reous, hard, light pink rock that is slightly conglomeritic. Bedding 
planes, which are rare, and usually false, are becoming more com­
mon. Most of the cong-Iomerate bed, up Pompey and Blanket 
creeks shows fine illustrations of false-bedding, but it is generally 
a red 'and rather friable sandstone, instead of a regular conglom­
erate. Along Stepp creek in the vicinity of Ricker, the base of 
the conglomerate bed is red clay, varying in thickness in closely 
connected localities. Along the branches of Delaware creek there 
is none of this clay, while on most of the eastern branches of Stepp 
creek it is nearly 100 feet thick. Above this clay is a coarse grit 
or conglomerate, composed of white sand and rounded limestone 
and sandstone pebbles. The mass is slightly calcareous. 

The conglomerate bed changes rapidly towards the north; at the 
head of Stepp creek it is about 125 feet thick and composed of 
white grit, conglomerate, and red clay. The clay usually lies at 
the base, composing the greater part of the bed, which is overlaid 
by the Trinity sands. At Salt creek the conglomerate is only repre­
sented by a thickness of four to five feet on either side of the creek, 
and the Trinity sands have rapidly increased in thickness and 
replaced it. 

The basal ,cretaceous north of Sidney and Comanche has some 
cong-lomerate, but its character is usually somewhat modified from 
that along Colorado river and Pecan bayou. About one mile below 
Sidney, in the banks of both Sweetwater and Jimmy's creek, is a 
deep red, slightly sandy clay, thirty to forty feet thick, which is 
underlaid by a hard conglomerate composed of small limestone, 
sandstone, and siliceous pebbles in a matrix of white sand, and this 
is in turn underlaid by red clay. The stratification of this bed 
northeast of Sidney continues only for a short distance; farther 
down the creele the bed may be seen at a number of places showing 
a section of from twenty to fifty feet, and at nearly every place 
varying in proportion and relative position of its conglomerate and 
clay strata. Sometimes quite pure sandstone appears in this bed, 
as may be seen at the top of the section at CottonWOod Springs on 
Sweetwater creek. The bed also, at places, contains material very 
similar to the Trinity sands, showing the close relation or even 
transition of one into the other, M may be seen about one-half 
mile down the creek from Cottonwood Springs, where the bed con­
sists of ferruginous, compact saRd containing a great many red, 
pink, brown, or nearly black siliceous pebbles, some hard sandstone 
pebbles, some nearly pure compact sand, some hard conglomerate 
strata, and a little blue or reddish clay. The basal Cretaceous 
strata farther down, on the southeast side of Sweetwater creek, were 
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found to have no continuous stratigraphy, and to change almost en­
tirely into the Trinity sands material to the northwest of Comanche. 

The fifty to sevcnty-five feet of basal Cretaceous along Rush creek 
north of Comanche is largely composed of a conglomerate of siliceous 
pebbles and grit of white quartz grains with occasional red ones. In 
places, as along Petit branch, this conglomerate is almost it mass 01 
these white and occasional pink pebbles, and it is all false-bedded. 
The conglomerate is usually friable, though at some places it is quite 
hard, as in Jimmy's creek. 

North of Rush creek, on the divide between it and Leon river, are 
some remnants of a conglomerate which has somewhat more of the 
appearance of that east of Pecan bayou. 

From five to six miles east of San Saba, between Horse and Camp 
creel,s, and at the head of China creek, there are small remnants of 
the characteristic Cretaceous conglomerate. At many other places on 
the divides the conglomerate has so lately been eroded that its most 
enduring pebbles remain scattered over the surface, reminding one 
very much of the drift of the later geological epochs. 

From near Richland Springs, eastward for five miles, the higher 
lands are cappcd by Cretaceous conglomerate. 'rhe true conglomerate 
is probably not over twenty feet thick, and is overlaid by a chalky 
limestone that crumbles and forms a "hard-pan," as seen along the 
San Saba-Richland Srpings road. 

The Cretaceous area extending northwest and southeast between 
Pecan bayou and the Colorado river, south and southeast of Brown­
wood, is over twenty-five miles long and has an average width of lJtbout 
five mileS. The base of this, at nearly all places, is the characteristic 
Trinity conglomerate, but over the central part there is at and near 
the top from zero to thirty feet of arenaceous or gritty limestone 
strata, in some places quite pure limestone, but barren of fossils. 
Probably at no point in this Cretaceous area is the strata more than 
100 feet thick, though a greater thickness of geological horizons is. 
represented. This comes from the fact that it was not deposited on 
a level floor, but on a topography very much like the present, the pre­
Cretaceous drainage basins corresponding very closely to those of the 
present time, as the following will show. On the divide between the 
bayou and Colorado river, south of the mouth of Blanket creek, the 
conglomerate bed seems to be nowhere more than twenty-five to thirty 
leet thick, and therf< is fully 150 feet difference in the elevation be­
tween its base next to the bayou and its top on the divide. The small 
branches have cut through it as far back as the top of the divide, 
exposing the Carboniferous rocks. The Cretaceous strata near the 
bayou are of the cha.racteristic Trinity conglomerate, though at places 
a red sandstone, generally friable, occurs. Higher on the divide the 
material becomes somewhat more calcareous and less conglomeritic, 
though in contact with Carboniferous rocks. 

About seven miles southeast of Brownwood, along Devil's branch, 
the basal Cretaceous consists of twenty to thirty feet of characteristic 
Trinity conglomerate, overlaid by eight to ten feet of red, tough, 
slightly calcareous sandstone, which contains only a few pebbles. A 
rather friable arenaceous limestone overlies this sandstone, and forms 
much of the present Cretaceous cap rock south of Brownwood. Due 
south of Brownwood there is not much of the typical cORglomerate; 
pink or yellowish friable sandstone or grit, a compact yellowish sand, 
arenaceous limestone and some white sandstone containing but little 
grit, form most of the strata there, and some outcrops show a number 
of variations in the material along the same stratum in closely can· 
nected places. The following is the change shown at one place: Yel-
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lowish friable sandstone or compact sand, graduating into red calca­
reous friable sandstone, and this graduating into pink arenaceous 
limestone, and all immediately underlying a uniform stratum of yel­
lowish white limestone, which is in turn overlaid by a red calcareouS 
sandstone, and this capped by a nearly white limestone that contains 
only a little sand. On the south side of this area, northEast of the 
head of Indian creek, the conglomerate is not very abundant, but the 
associated deposits of pink calcareous sandstone or grit, sandy lime­
stone, and at the top a nearly pure limestone, show the close connec­
tion with the conglomerate bee1. The Upper limestone strata are quite 
uniform in material and have regular bedding planes. . 

The Cretaceous el'lst and south of Cowboy and that at the lower ele­
vation east and south of Brady mountains, is the characteristic con­
glomerate, though red sandstone is usually interstratified with it west 
of Deep creek or at the east end of Brady mountains. 

A small Cretaceolls area covers the Carboniferous at and around 
Bangs to a depth of forty to fifty feet. It is not all conglomerate ma­
terial, the npper ten to twenty-five feet being especially. variable and 
consisting largely of pink sandy clay, bluish sandy clay, white friable 
or compact grit, with some of the true conglomerate. The latter con­
sists largely of pink crystalline limestone pebbles, with seme chert, 
quartz, and sandstone pebbles in a matrix of grit, sometimes argilla­
ce'ous or ferruginous, and nearly always calcareous. Well sections 
and railroad cuts. one-half mile east of Bangs, show that at that place 
the base of the Cretaceous is white compact sand, interstratified with 
conglomerate and calcareous sandy clay. Towards the top there is a 
limestone of nodular structure with only a small per cent of grit or 
sand. The base of almost the entire border of this remnantal area 
consists of ,the typical conglomerate, small patches of which cover the 
higher points four to five miles northwest and west of Bangs. 

About one and a half miles southwest of Atoka, or near the head of 
the South Fork of Jim Ned creek, the higher points below the Cre­
taceous escarpment have some of the Trinity conglomerate, which is 
from 75 to 100 feet lower than the base of the Trinity sands at Blue 
Gap. 

'1'he conglomerate up Brady creek, except. that northwest of Brady, 
differs considerably from the regular Trinity conglomerate. It has 
small siliceous pebbles with some large crystalline limestone pebbles 
in a matrix of white lime rock, the lime being in excess of the pebbles. 
There is also considerable white sand along Brady creek at. the base 
of the Cretaceous, and part of the belt marked on the map as conglom­
erate couln as well be referred to Trinity sands. 

TRINITY SANDS. 

On the cast side of the Colorado river, from Nix northward to oppo­
site Brownwood, the strata referable to the Trinity sands are thin, 
irregular, and somewhat different from the cha,raeteristic sands in that 
they have more or less clay and lime. There is usually, however, twenty 
to thirty feet of red sand and clay present belonging to the Trinity 
sands. Northeast of Brownwood, at the head of Stepp creek, there is 
fifteen to twenty-five feet of the typical sands OVerlying thp conglom­
erate, but these sands at places show stratification beds of white com­
pact sands, bluish clay, and, more rarely, red elay. At the head of 
Salt creek, east of Salt mount.'1.in, nearly the whole of ,the conglomerate 
bed has been replaced by Trinity sands, which are eighty to ninety 
feet thiclc The sand is compa.ct, composed principally of white grains, 
with some red grains scattered through it. There are some layers of 
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ferruginous sand which are a little firmer, and a very little bluish and 
red clay occurs in the bed, especially towards the top. 

At and west of Clio and May, along the headwaters of Salt, Elm, 
and Hog creeks, the Trinity snnds have a greater thickness and an 
outcrop from two to three miles wide of regular sand beds, which sup· 
port a thick growth of small oaks. Around Sidney and Comanche, 
nlong Sweetwater, Little. Jimmy's, Duncan, and Indian, creeks. the 
sands are finely developed. 

In Jimmy's creek, at Sidney, there is a rather firm, slightly ferru­
ginous sandstone, bedded in layers from one to eighteen inches in 
thickness, above which is a white compact sand containing some small 
well-rounded siliceous pebbles, and pnrtly interstratified with bluish 
sandy clay. At the base of these beds, in the vicinity of Sidney, a 
deep red. slightly sandy clay is common. Along Petit branch, north 
of Comanche, there is a series of alternating bluish sandy clay beds 
and compact white sand, which at places show a reddish cast on the 
weathered surface. Fossil wood is very common at thc bas(; of these 
sands. 

There is but very little Trinity sands at the base of Brady moun­
tains, and this is modified by clay and calcareous material. Along 
Brady creek. ten to twelve miles west of Brady, there is some sand 
interstratified with conglomerate, the whole of which might be referr,ed 
to the Trinity sands. 

The conglomerate bed south of Brownwood contains very lHtle mate­
rial referable to the Trinity sands. The base of Santa Anna moun­
tains, hpwever, has a fine development. The section of strata referable 
to the Trinity sands is as follows: 

6. White sand, rather coarSe and containing occasional 
red grains. It is rather compact and crumbles read-
ily on being jarred, and a very few thin calcareous 
hardened clay bands run through it. _ ...... _ ...... . 

5. Conglomerate in a cO,arse sand matrix. The conglom­
erate pebbles are small, well rounded and mostly 
white quartz ........................ _ ........... . 

4. Yellow, calcareous, indurated conglomeritic sand nnd 
yellowish clay interstratified ..................... . 

3. Pure, fine white compact sand ...... _ ............. . 
2. Red clay ........ _ ...... _ ................ _ ......... . 
1. Coarse sana and pebbles .......................... . 

30 feet 

5 feet 

15 feet 
20 feet 

lG to 20 feet 
10 to 15 feet 

The Cretaceous area in the northwestern part of Coleman county, 
west of Coleman and north of Valera and Talpa, has Trinity sands at 
its base, but not of uniform thickness. Near Talpa Hnd Valera the 
sands are very thin, but thicker to the north; near Novice thcy are 
from 50 to 100 feet thick and their outcrop is from two to three miles 
wide. Southwest of Glen Cove they are about twenty-five feet thick, 
and are oftcn yellowish in color from iron. At Robinson Peak there 
are about fifty feet of the sands, with a central stratum of firm, yellow, 
rather nodular, sandy limestone. Just north of Talpa there are not 
more than fifteen to twenty feet referable to the Trinity sands, and 
this is somewhat argillaceous, containing some fossil wood and a thin 
stratum of very hard and fine-grained, almost quartzitic, sandstone, 
which weathers with a pink surface, but on fresh break it is very 
white. This stratum occurs in the Trinity sands in all the western 
part of this area. Ten miles north of Talpa the sauds show 10 be from 
forty to fifty feet thick, and at Dll1e Gap, five or six miles farther 
north, they are from sixt.y to seventy-five feet thick, white and com­
pact at the base, and false-bedded grit at the top. 

• 
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At the top of the Trinity sands in Bead mountain, Robinson Peak 
and the southwestern part of the above area, there is a highly calca­
reOUS sandstone which weathers to a brownish color and rough sur­
face, and which contains an 05trea, most likely the O. frankZinii, Co­
quand. In Robinson Peak this bed is from fifteen to twenty. feet thiclr; 
in Bead mountain it is from six to eight feet thick; north of Talpa it 
is from four to six feet thick, and is lacking in the northwestern part 
of this Cretaceous area. 

ALTERNATING, PALUXY, AND TEXANA BEDS 

The Paluxy sands do not occur in any definite bed in this field, and 
their occurrence in Comanche county was not studied. 

Both the Alternating or Glen Rose and 'l'exana beds west of the 
bayou are thin and often altogether lacking. Their connection is so 
very close that it would have been difficult to separate them at all 
points where both are represented. In mapping, the two beds have 
been placed togeiher, and will be discussed together. These and 
higher beds were only partially studied east of Pecan bayou, so we 
shall only consider their occurrence to the west. 

Tbe Alternating beds consist of alternating layers of marls, im­
pure soft limestone, sandy or gritty limestone, and at places some 
hard crystalline limestone in thirt layers. The Texana bed consists 
of marls and impure limestone made especially distinctive by the 
occurrence in it of the Exogyra texana, Roemer. 

:mast and West mountain, a small butte, four miles southwest of 
Byrd's store, is capped with what seems to be the,upper part of the 
Trinity sands and the lower part of the Alternating beds. The top 
of the butte has tW'enty to twenty-five feet of hard calcareous sand­
stonG, which is beuded in layers one to three feet thick, and weathers 
to ve,ry irregular rough surfaces. Under this are thirty to forty feet 
of reddish sandy clay, with bands of lighter color and highly 
sandy material; these latter, however, are f~w. 

A small portion of the upper part of the Cretaceous area south of 
Brownwood probably belongs to the basal part of the Alternating 
b·eds. 

The basal Cretaceous beds of the Brady mountains are nearly all 
of the Alternating and 'rexana horizons, but as they were the first 
strata laid down on the Carboniferous floor, they are more or less 
modified by being more sandy, more argillaceous, and not so cal­
careous. On the upper Milburn-Brady road, twelve miles south of 
Milburn, at the east end of Brady mountains, there are fifteen feet 
of yellowish marls, with some soft marly limestone below the 
Comanche Peak limestone, which contain numerous Exogyra texana 
and small Gryphaca pitcheri. Below this there are ten to twenty 
feet of reddish sandy limestone" a white chalky slightly sandy 
lim-estone, a harder brownish crystalline limestone, and some marly 
material, The lower bed rests on the Carboniferous limestone, with­
out the intervening sands or conglomerate of the Trinity division. 

South of Onion Gap of Brady mountains, the basal Cretac·eous 
consists of twenty to thirty feet of pink and bluish white sandy clay, 
and immediately underlies the Texana bed, which is about'thirty 
feet thick. In Lost Gap, at the head of Lost creek, the pink sandy 
clays underlying the Texana bed are well exposed in sections of 
twenty-five to thirty feet, and its total thickn-ess is forty to fifty 
feet. 

On the west side of Cow Gap the Cretaceous section, from the top 
downward, is as follows: 
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3. Marly limestone containing E. texana....... . . . .. 4 to 5 feet. 
2. Pink clay, with a littl,e yellowish impure limestone 

distributed through it" ......... ,........... 5 0 feet. 
1. Pink, white splotched, argillaceous sandstone, inter­

stratified with some pink clay. The sandstone 
contains white splotches and is rather coarse 
grained . . ............. , .... , . . . . . . . . . . . . . . 25 foot. 

This last twenty-five feet could probably better be referred to the 
Trinity sands. In the western part of Brady mountains the Alter­
nating and Texana beds are practically wanting. The Texana bed 
forms the basal Cretaceous southwest of Brady, but is usul}lly only 
four to five feet thick. In Santa Anna mountains there are practi­
cally no strata referable to either the Alternating or T'llxana beds, 
At Robinson Peak these beds are thirty to thirty-five feet thick, at 
Bead mountain, twenty to twenty-fiv'll feet; north of Talpa, twenty 
foot; and at Blue Gap, twenty feet. The combined average thick­
ness of these beds in the Cretaceous area north of Talpa is from 
twenty to twenty-five feet, and they are quite regularly marly lime­
stones and marly clays. 

COMANCHE PEAK LIMESTONE 

The Comanch'e Peak bed forms most of the surface rock of Brady 
mountains. The capping stratum on the east end of the mountains, 
almost as far west as Cow Gap; is Comanche Peak limestone. This 
terrane forms the basal Cretaceous along the upper part of Brady 
creek, and is practically at the base of the Cretaceous northeast, 
south, and southwest of Brady, and along the north side of Brady 
mountains, south of Paint Rock. At Lost Gap this bed is about 
forty feet thick, and at Cow Gap it is sixty feet thick. There seems 
to be a slight modification of parts of this bed north of Eden, wherB 
some of it is a slightly sandy, marly, friabl'e limestone of a grayish 
color. At Santa Anna mountains it is about twenty feet thick; 
north of Talpa and Valera it is from twenty to thirty feet 'thicl, and 
slightly thins to the north. Therc is usually a slight increase of 
induration in the Comanche Peak limestone towards th'e upper 
horizons, but this change is very gradual, and the whole bed is 
practically one mass, whieh weathers into a rolling topography. It 
accumulates but little soil, and its surface is more or less barr'en. 
Where the underlying strata are soft and the overlying hard Caprina 
limestone still -exists, the outcrop of the bed is nanow, and forms 
the lower part of escarpments; but where the conditions are re­
versed, so that a hard bed underlies it, and nothing or only soft 
material overlies it, its outcrop is more extensive and more gently 
rolling. 

CAPRIN A LIMESTONE 

The Caprina limestone areas of Brady and Santa Anna mountains 
and that of the northw'estern part of Coleman county, are the only 
ones included in this field. '1'he Capl'ina limestone of Brady moun­
tains is a narrow and remnantal strip, extending from just east of 
Cow Gap to the west, and varying from zero to s'eventy feet in 
thiclmess. The Caprina and CaproUna fossils are usually abundant, 
and the limestone is massive, white and chalk-like. Flints are not 
present in the eastern part of this strip, but in th-e western part they 
occur abundantly. At the wost side of cow Gap there are forty-five 
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fee,t of Caprin a limestone, in massive layers from two to six f'eet 
thiel" and without fiints. Near the center of this section there is a 
stratum of three feet of marly material, which contains an occasional 
E. texana. 

Santa Anna mountains are capped with about twenty feet of 
Caprin a limestone, which contains no fiints, and is a massive, evenly­
textured, which, chalky rock. 

The greater part of the Cretaceous apea in the northwestern part 
of Coleman county is capped with Caprina limestone. The light 
colored flint horizon is well developed in the west·ern part of the 
area; some thin and marly limestone layers are interstratified with 
the massive limestone. The limit of the Caprina limestone in these 
areas is usually marked by abrupt terminations of the strata in 
bluffs, and the upper surface of the bed is level, so that it forms 
table-lands, fiat-topped peaks, and mesas. 

CARBONIFEROUS 

The Carboniferous formation in this part of the State has been 
divided by Mr. W. F. Cummins into divisions as follows: 

(e) Albany.* 
(d) Cisc19. 
(e) Canyon. 
(b) Strawn. 
(a) Bend.t 
The Dend division was not worked, but some of its outlines will 

be given to make more clear the positions of the overlying divisions. 
The B>end division consists for the most part of massive hard lime­
stone, but at the top there is usually a bed of black clay shale. This 
division rests upon the older Silurian rocl{s, forming a narrow belt 
on the north and north'east of that continental area. 

The other divisions are uncomformable with this, but conformable 
to each other, which conditions are shown in the accompanying map 
and sections. The strike of the beds of the Bend division is nearly 
at right angles to that of the beds above, and each of the beds of the 
overlying divisions, at its southmost limit, laps bank against the beds 
of the Bend division and there ends. 

'The Strawn, Canyon, Cisco, and Albany divisions are distinguish­
able from each other by lithologic and faunal characteristics. The 
following are the most prominent lithological distinctions: 

Stra,wn: Consists of heds of sharp grained, moderately hard, 
evenly textured sandstone, alternating with beds of blue clay. Con­
glomerates and shales are not abundant, and limestones are of rare 
occurrence. 

Canyon: Alt'ernating beds of rather rougb, evenly textur"'d bluish 
limestone, blue clay, some sandstone, and conglomerate. 

Cisco: Composed of beds of blue clay, which ape shaly at some 
localities; of sandstone, usually conglomeritic, and often a pure 
conglomerate. Of limestone thinly bedded, and some coal. 

Albany: Massive beds of blue, gray, and yellowish colored lime­
stone, alternating with beds of blue clay, black 01' gray shale. Sand. 
stone and conglomerate are almost entirely lacking. 

'The stratigraphic and limited palaeontologie work of the past season indicate II 
probability of tho Albany division being Permian. 

t'fhe Bend division has been referred to the sub-Carboniferous by Mr. R. S. Tarr. 
Geological Survey of Te..'Cas, First Annual Report, pp. 201-203. Later on the division 
was classed as Upper Carboniferous by Mr. W. F. Oummins, Second Annual Report 
Geological Survey of Texas, pp. S62-367. 
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Th'e principal faunal characteristics of the divisions and beds will 
be briefly noted in connection with the descriptions of the beds. 'rh8 
lists of fossils given do not include the whole of the collection made 
in the Colorado coal field, but only thos'e that have been hastily 
determined. They, ·however, include the majority of the forms 
found. The publication of a compl'ete list of the fossils collected is 
intended to be made as soon as thoy can be determined, and the new 
forms described. '1'he list.s have been prepared to show, as well as 
possiblo, the succession of faunm through the divisions. 

'1'hese Carboniferous divisions, by their distinctive groups of 
strata, record differ-ent and quite uniform stages of deposition. The 
Strawn division is composed of beds of ~mndstone, alternating with 
beds of cla,Y. :BJach bed is usually of considerable thickness and of 
uniform material throughout, thus denoting a rather regular, alter­
nating succession of two kinds of periods. Along any given bod, 
however, there is often a change of sandstone to clays, or vice versa. 
lJsuaUy the sandstone beds thicken to the south, though this rule 
is occasionally reversed. The beds indicate a shore and near shore 
deposit, but as conglomerates, breccias, and grits are limited, ex­
cessively rapid currents must not have been common, 

At the close of the Strawn division, as shown by the limestone and 
clay beds of the Canyon division, there was a slight subsidence of 
the sea floor, so that beds of deeper sea deposits Were laid duwn. 

In the Cisco division, there is quite a commingling of material, in­
dicating varying conditions of deposition. Accumulated vegetation, 
clay, sandstone, and conglomerate of coast deposits, in quiet and 
turbulent waters, and deeper sea deposits of limestones, especially 
in the upper part, all enter into the gene-ral make-up of this division, 
and record it as a time of many changes. The irregular eroding and 
overlapping of some of the included beds also mark sudden and 
irl'egular changes. 

The upper portion of the Cisco and all of the Albany division are 
more regular, and by their thick limestone beds and abundant marine 
fauna, indicate a deeper sea and more regular conditions, In this 
part of the field the llmestone beds regularly thin to the north, and 
s'eemingly to the south from the Colorado river, clay or marls reo 
placing the limestone strata as they thin. Sections llix and seven, 
Plate III, and map illustrate these changes. 

ORIGIN OF THE SEDIMENT OF TIIE STRAWN AND OVERLYING DIVISIONS 

~ 
Lying almost against the Silurian and Cambrian systems of the 

central mineral region, as these beds do, and no other pre-Carbon­
iferous being exposed near by, one would, without further knowl· 
edge, suppose that their material came from that older land area, 
and that th·@se Carboniferous beds would be regularly distributed 
all along, each bed overlying a lower, throughout the coast line; 
but such are not the 'conditions, and instead the following exist: 

First.-The outcrop or strike is almost at right angles to that of 
the present exposed old shore line. 

Second.-Except very near it, the beds indicate deeper water and 
slower deposits towards this coast line, than a way from it, or further 
to the north. 

Third.-Each bed along its south side, near or at this coast line, 
dips under but few overlying beds before a higher bed overlaps its 
dipping or w'estern edge, and in turn lies on the Bend diviSion; gO 

that anywhere out from this old shore line, the depth through the 
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Carboniferous strata to the Bend division beds is less than the sum 
total of all the thicknesses of the outcropping beds, from that point 
to the base of the Strawn division. 

Fourth.-The conglomerates are more characteristic of the Cisco 
than any other division, and they extend almost to the Red river, 
and remain remarkably constant all along in the character of the 
material composing them, and always free from limestone and marble 
pebbles, which would have entered into them to some degre'e if they 
had been derived from the formations of the Central Mineral 
Roegion. . . 

Fifth.-So far as has been investigated, the beds indicate a deeper 
sea to the westward, 

It will be seen from these conditions that th'e material of these 
beds did not come from the south, or to a yery limited extent. If 
it be supposed that these sediments came from the west, and that 
the Carboniferous sea lay to the east, then the above described man­
ner of overlapping of thoe lower limits of the beds would be more 
difficult to explain, and the most eastward or, according to the fifth 
condition, seaward deposits could not be shallow and rapid, while 
those farth~r west were of deep'er sea deposits. So it seems most 
probable that the sediments came from the east and northeast, and 
that this e,xtensive old land aroea is now covered by later formations; 
and that it was once connected on the south side with the Central 
Mineral Region, and on the north with the Wichita mountains, seems 
quitGl probable. 

The Central Mineral Region most likely projected out to sea from 
the larger land area to the northeast, and the rivers flowing west­
ward through that large area, carrying sediment to sea, deposited 
it along a north and south coast line. The old shore lin'e now re­
vealed is therefore probably only a short part of its original length, 
and represents a part originally delineating peninsulas and head­
lands, from which little sediment was carried rlown, So that ne:!r 
this coast deep sea deposits accumulated as shown in the Albany 
division. 

In the divisions examined a name has been selected for each hed 
from some place or thing located on that bed, so, to one who is 
familiar with. the geography, the name pretty well locates the bed. 
The want of named places, however, has caused some modification 
of this general rule, and some small beds of no 'particular importance 
have be'en included in a larger bed in contact, and grouped together 
as one. 

STRAWN DIVISION* 

The beds of this division have an aggregate thickness of about 
4,000 feet, and are principally sandstone and clay beds, which have 
been named as follows: 

23. Rick'er bcd, 
22. Antelope creek bed. 
21. Indian creek bed. 
20. Comanche creek bed. 
19. Wilbarger creek bed. 
18. Buffalo creek b'ed. 
17. Rough creek bed. 
16. Hanna valley bed, 

"Section No. 1 is across this division and shows its outcropping beds, and also a 
little of the 'l'rinity conglomel'[lte, 
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15. Cottonwood creek bed. 
14. Spring creek bed. 
13. .Brown creek bed. 
12. Big Valley bed. 
11. Bull cr-eek bed. 
10. Horse creek bed. 

g. Fox ford bed. 
S. Bed No.8. 
7. Shadrick mill bed. 
6. Elliott creek bed. 
5. Burnt branch bed. 
4. Lynch creek bed. 

4. Lynch Ore!'l" Bed 

17 

The lowest beds of the Strawn division 'exposed in this area are 
the Lynch creek beds, which lie Pl'incipally on the north side of 
Lynch creek, west and northwest of Nix. Their outcrov is a small 
isolated area, bord·ered or underlaid on the southwest, west, and 
northwest by the shale and limestone of the Bend division, and over­
laid on the east and northeast by Trinity conglomerate. At the base 
of the b-eds there is usually from fifty to seventY-five feet of bluish 
sandy clay, graduftting upward into sandstone, and downward into 
shale. Most of this material is no doubt a re-working of the Bend 
shale, and one can not locate any abrupt changes between the two. 
Similar contact material exists at nearly all points hetween the Bend 
and hig-her divisions. About two miles southwest of Nix, near the 
head of Lynch creek, good expOSUl'es of this contact material may 
be seen. Ther'e it is mixpd with thin sandstone strata, and the sec­
tions exposed graduate from blue clay to sandy blue clay at the top, 
and to black clay sh1le at the base. One and one-half to two miles 
north of northwest of IBend similar conditions 'exist. This contact 
material is overlaid by 75 to 100 feet of sandstone, varying from 
shaly to massive. Two miles north of the mouth of Lynch ('reek 
there is a very massive, moderately hard sandston'e which forms a 
bluff escarpment. Higher in the bed at this point, and lower in it 
west of Nix, the strata are more commonly shaly or flabby, and 
rather soft, readily weathering into sands. 

5. Burnt Branch Bed 
I 

This next higher bed exposed is principally sandstone, though, as 
is usual, there is at the contact with the Bend limestone some bluish 
clay. In some places, how-ever, as at points south of the Colorado 
river, the sandst.one rests directly upon the Bend limestone. 'l'his 
sandstone bed is about 125 feet thick. Its best exposed d'evelop­
ments are along Burnt branch, south of the Colorado, and along 
Antelope creek, north of the river. At the mouth of Antelop'e cree"k 
the basal contact clays are twenty-five feet thick, and are overlaid 
by forty to fifty feet of flaggy sandston·e. These flags are, the pre­
vailing nature of the bed higher up the creek. On either side of 
the San Saba-Lometa road crossing of Antelope creek, th'ere are 
beautiful smooth flags, forming the bed of the creek and outcrop­
ping along its banlrs. The best exposures of this bed, however. are 
along Burnt branch. espe.cially for two or three miles from just 
above its mouth. There the basal, seventy-five to 'eighty feet, is 
massive, white, evenly grained, compact sandstone, having sl,lfficient 
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toughness for ordinary building purposes. At places the sandst.on·(J 
shows solid beds of uniform structure, from ten to fifteen feet thick, 
and forms high bluffs along the branch. The top part of the bed is 
somewhat flaggy, but not so uniformly as along Antelope creel" 

6. Elliott Creek Bed 

This bed, which is about 100 f8et in thiclmess, is composed mainly 
of bluish gray clays, slightly shaly at places, but toward the base and 
top it is somewhat interstrf1tified with thin sandstones. It is more or 
less arenaceous ·throughout, frequently including pocket-like layers of 
clay ironstone, which on exposure readily break into small pieces. It 
also contains some sandstone, the surface of which is mf1de rough by 
concretionary irregular winding elevations and depressions over it. 
The bed outcrops along the head of Burnt bmnch, west side of Red 
bluff, towards the head of Antelcpe creek. and along Elliott creek. Its 
outcrop regularly forms f1 valley between t.he outcrops of the overlying 
and underlying sandstone beds. The only fossiliferous horizon found 
was on Elliott creek, about two and one-half miles from its mouth. 
The fossils found are as follews: Cynthoxanw t, S~Jrlngl[)po),u, sp. 't 
EupachycrimlS tuberculrltuS?, Zcac1'inus acanthopho1'1lS?, Chonetes ver­
nettiliana" Spirijerina kentnckiensis, Spirijer cmnerattls, LlviculolJecten 
s}J.~, Procllldu8 longispwlls, P. ST).? Natwopsis wheelen, Bellr1'opllOn 
n(JcIOC(l1'inclttts, B. C/'aS8U8'?, Ple'urotomaril~ 8P.? Murchislonia sp.? 

7. Shadrick Mill Sandstone 

This sandstone bed, of about 150 feet in thickness, cutCl'OPS in a 
narrow belt running N. 25 0 E. and S. 25 0 'vV. from just west of the 
head of Burnt branch, along the west side of the Colorado river, 
opposite R'ed bluff, and along the east side of the river below and at 
Shadrick Mill, and from faulting or rapid change of stratigrapby, or 
both, is only slightly represented on to the northeast, on the north 
side of Elliott creele Other parts of the bed seem to have heen 
faulted and somewhat foldcd, so that some parts, naturally under­
lying other strata further to the west and north, hav·s been brought 
up again on the north side of the Colorado in the James bend. 

Massive strata usually characterize this bed. A general section of 
the oed west of Red bluff is as follows: 

d. Sandstone, mostly fiaggy ......................... , 45 feet. 
c. Sandstone, mostly massive. . . . . . . . . . . . . . . . . . . . . . .. 40 feet. 
b. Conglomerate with a sand matrix, and small, sub-angu-

lar siliceolls pebbl·es. . . . . . . . . . . . . . . . . . . . . . . . . . .. fj feet. 
a. Massive sandstone. . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. 15 fect 

The following section, giving the character and thickness 
layer of the bed, was made at and below Shadrick mill: 

Shaly sandstone ................................... . 
Massive sandstone ................................. . 
Shaly sandstone ................................... . 
Massive sandstone ., ............................... . 
Clay ............................................ . 
Massive sandstone .' ............................... . 
Shaly cla,y and dark blue sandstone ................... . 
Sandstone ., .................. _ ................... _ 
Flaggy sandstone .................................. . 
Sandstone .......................... _ ............. . 

of 

5 
2 
3 
2 

lh 
3 
3 
3 
5 
3 

each 

feet. 
feet. 
feet. 
feet. 
foot. 
feet. 
feet. 
feet. 
feet. 
feet. 
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Smooth, fiaggy sandstone ............................ . 2 feet. 
Massive sandstone ................................. . 4 feet. 
Massive sandstone ., ............................... . 5 feet. 
Massive sandstone ................................. . 3 feet. 
Shaly sandstone ................................... . 2 feeL 
Massive sandstone ................................. . 0 feet. 
Massive sandstone ................................. . 4 feeL 
Shaly sandstone ................................... . 1 foot. 
Massive sandstone ................................. . 6 feet. 
Massive sandstone ................................. . 10 feet. 
Massive sandstone ................................. . 4- feeL 
Flaggy sandstone .................................. . 4 feet. 
Massive sandstone ................................. . () feeL 
Massive sandstone ., ............................... . 3 feeL 
Massive sandstone ................................. . 3 feeL 
Shaly and massive sandstone ........................ . 7 feet. 
Clay ............................................ . 2 feet. 
Massive sandstone ................................. . 5 feeL 
Flaggy sandstone-layers var,ying from 3 to 6 inches .... . 15 feet. 

The dip of this bed along the riv€'T, or to the north, is fully 100 
feet per mile, and the strata are well 8nough exposed to get almost 
an exact section by working down or up the river and noting each 
layer as it outcrops above the river bed or bottom. It will be ob­
served from the sections that the lower part is usually massive sand­
stone, while the upper part is fiaggy. The strata, whether massive, 
fiaggy, or shaly, vary considerably along their outcrop, in that they 
change from one to the other of these. The lower part of the bed 
is quite persistent in itR massive strata, though the layers may often 
be seen to unite, making a thicker stratum, or divide, making thinner 
laY8rs. 

In Elliott creek, a little above its mouth, the top of this bed out­
crops in beautiful smooth fiaggy sandstone, the flags are usually from 
six inches to three feet thick. The strata on the south side of James 
bend, which seem most likely to be this bed, are as follows: 

Eighty to ninety feet of sandstone, near the base of which there 
is one massive stratum of evenly textured. firm sandstone; below this 
is a thin stratum of r!Onglomerate with "a sand matrix, and only a 
smull per cent of pebbles, which are sub-angular, small, and nearly 
all siliceous rock of yellowish color. These pebbles generally change 
color on weathering, or the outer coating of the pebbles changes to 
a white color. The rest of the bed is composed of strata from a few 
inches to three feet thIck, but a fiaggy nature is not usual. 

'1'he dip in the western part o[ James bend is N. '20 0 W. 175 feet 
per mile. From the south part of the bend to Elliott creek the dip 
is to the southeast, at first gentle, but increasing towards Elliott 
creek, till it is fifty to sevent,y-five feet per mile. From Shadrick]Y[ill 
back to the Bend limestone the dip is quite regular to the nOl'thwE'st, 
or a little west of northwest, and about 150 feet per mile. 

Bed No.8 

Southeast and west of the mouth of San Saba river, the top of the 
ridge at Shadrick M'ill, and most likely the clays underlying the 
Trinity conglomerate northwest of Elliott creek, all belong to a clay 
bed of from 250 to 300 feet in thickness, which overlies the Shadrick 
Mill sandstone bed. This clay is somewhat variable, the lower half 
being much interstratified with sandstone, so that at some localities 
the ::iandstone is more prominent than the clay. The upper half is 
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more nearly pure clay or sandy clay. It has a darker color than is 
usual for the Strawn clay beds, due most likel1y to an intermixture 
of the Dend shale on which it laps. The contact b'etween the clay 
and shale can not be assigned to any exact line, the graduation of 
the one into the other 'being so gradual. The shale outcropping in 
the Colorado river on the west side of James bend, at and neal' Bird 
ford, is decidedly more like the Bend shale than the Strawn clays 
or shales. About one-half mile east of the mouth of San Saba river 
the clay is quite fossiliferous, containing the same forms as are found 
in the Elliott creek bed. 

n. Fox Ford Bed 

Overlying the above clays, to the west of Fox ford on the Colorado 
river, and from the mouth of Shaw creek seven or eight miles south­
west, is a sandstone bed of about 500 feet in thickness, The dip is 
usually to the west, from 150 to 200 feet per mile. The lower part 
of the bed is beauiifully exposed on the west side of the river oppo­
site Fox ford, where its outcrop forms bluffs, showing in places 
fifteen feet of solid rock face without bedding planes. 

The lower massive part of the bed is about 200 feet thick; the 
upper part contains a little cla,y, and the sandstone near the top is 
ferruginous, so that it weathers to a redder color than the lower 
rock. The part of the 'bed exposed below the mouth of Shaw creek 
shows some modification, the massive part containing some char­
acteristic carboniferous conglomerate, and the upper thirty to forty 
fect containing sandstone, generally of a reddish brown or purplish 
color and uneven structure, weathering into irregular shapes. OVer 
the greater part of this bed the surface is rough and rolling. 

10. Horse 01'eek Olays and Shales 

This, the next higher bed, comprises about 150 feet of clays and 
shales. The most eastern outcrop underlies the cretaceous conglom­
erate along Shaw and Nabor creeks, thence it extends westward on 
the north side of the river to Bull creek, thence south, forming the 
valley of Horse creek and ihe lower level lands further south along 
the San Saba-Goldihwaite road. 

On Shaw creek the clays are very variable in color-purple, pink, 
blue, and some yellowish, all being locally represented. The color 
has, however, been affected by the overlying cretaceous conglomerate. 
Along Nabor creek there is an exposure of almost 150 feet, the upper 
100 feet being usually blue clay, slightly sandy, and containing a 
few nodules of clay-ironstone, some of which are quite large. Below 
this, or the lower fifty feet, is a black clay shale, or at places a 
shal,y black clay of nodular structure. 'The basal ]Jart of this fifty 
feet contains a great many nodules of hard sandstone, which are 
generally ferruginous, and nearly all contain more or less carbon­
aceous matter, giving them deeper or lighter shades of color. This 
bed is probably developed to a greater thickness in the valley of 
Horse creek than in any other place, but their fresh exposures are 
few except in the upper part of the bed, where the clay is sandy and 
contains some thin sandstone. 

11. Bull 01'ee1c Sandstone 

This bed occurs in a narrow thin band, outcropping below the 
Cretaceous conglomerate from Nabor creek to near Dull creek. At 
the latter place it thickens and forms a wider belt, running south-
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westward along Bull creek vaIley, across the Colorado river, and 
from six to eight miles beyond, but thins. and is replaced by clay. 
It is largely composed of flaggy layers, six inches to four feet in 
thickness; is white on freshly exposed surfaces, and weathers to a 
grayish color; and is smooth and of regular structure. Its finest 
exposed development is along BuIl creek, where it is fully seventy­
five feet thick. Five or six miles south of the river this bed is about 
fifty feet thick, and has almo'st the same character as along Bull 
creek. 

The strata usually dip a little west of northwest, but along Bull 
creek at many places they dip to the north of northwest. Northeast 
of the mouth of Bull creek they dip to the east and southeast very 
rapidly over small areas, which will in part account for their extent 
to the south along the base of the Cretaceous as shown on the map. 

lB. Big Valley Beds 

In this is comprised a lower and an upper clay bed, and an inter­
vening sandstone bed, all of which outcrop in Big Valley, and to the 
southwest across the river. Both beds of clay extend from under the 
Cretaceous conglomerate on the north and northeast side of Big 
Valley to the Bend shale along Richland creek near its mouth. The 
sandstone bed is exposed along Prescott creek near its head, and is 
hidden in most of Big Valley by recent drift; it is finel,Y developed 
and exposed along the river at the mouth of Rough creek, and espe­
cially along Rough creek. It is replaced by clay strata before reach­
ing Jerry branch, but again appears capping the escarpments along 
Richland creek northwest of its mouth. The lower clay bed is about 
200 feet thick, generally of blue clay, but containing considerable 
blackish shale and a very little sandstone. From Big Valle,y Post­
office down Prescott creek it has a number of good exposures. 

The Oentral Sandstone Bed.-F'rom two to three miles along the 
head of Prescott creek, or down to within one and a half miles of 
Big Valley Post office, this sandstone forms all of the outcropping 
Carboniferous. Its development on Rough creek, south of the river, 
is greater than at any other exposed locality. There it is about 150 
feet thick, mostly massive strata, though part is flaggy and a little 
shaly. Near the top of the bed a little conglomerate is commonly 
present, and the central and upper parts contain considerable cal­
careous sandstone and a very little blue, hard, evenly texture~l, non­
fossiliferous limestone. Some of the rock of this strata contains 
enough iron to give a deep red color to their weathered surface. 

The sandstone strata capping the escarpments to the north and 
northwest of the mouth of Richland creek are usualIy massive and 
evenly textured, firm and white on freshly exposed surfaces. The 
bed here is from ten to thirty feet thick. 

Upper Olay B~d.-This bed is fully 150 feet thick, with an outcrop­
ping width of about two miles at its north and south ends, but con­
siderably narrower and somewhat thinner west of Rough creek. The 
clays are usually bluish and sandy, though at places almost black 
and somewhat shaly. They contain but very little sandstone. ·West 
of Big Valle,Y, on the west side of the river, these clays form most 
of the face of a steep escarpment from 100 to 150 feet high. 

13. Brown 01'ce7;; Bed 

This bed, in its outcrop, is continuous from Brown crepk, south 
of Williams Ranch, to the Bend shale, one and a half or two 
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miles south of Richland creek, and is from one-half to two miles 
wide. The bed is thickest at the north, gradually thins toward the 
south, and will average fully 100 feet in thickness. At the mouth 
of Brown creek the bed has the following development: 

d. White friable sandstone, in layers from six inches to two 
feet thick ................. '. . . . . . . . . . . . . . . . . . .. 40 feet. 

c. Dlue clay, through which there are thin partings of clay 
ironstone . ................................... 25 feet. 

b. Friable white sandstone, with some thin layers of clay, 
and some moderately hard sandstone lay·ers. . . . . . .. 75 feet. 

a. Smooth, evenly textured sandstone, the upper part of 
which is composed of layers from six inches to two 
feet in thickness .............................. 100 fe·st. 

East and south of the mouth of P·ecan bayou the bed contains 
considorable clay, which, in local places, is more prominent than tho 
sandstone of that horizon; but, as a sandstone bed, it is as a whole 
nowhere obscured by clay. '1'he friable character' of the rock, its 
whit·e color and coarse sand grains, are characteristic features of 
most of the bed from the mouth of Pecan bayou to the south. 

11. Spring Greek Bed 

This bed, which is about 300 feet thick, forms a belt from one to 
four miles wide, and outcrops from Pecan bayou, southwest of 
Williams ranch, to Richland creek, six miles east of Richland 
Springs. From t11-e Colorado river south the bed is quite regularly 
bluish, slightly sandy clay, but from the Colorado river north its 
middle and lower parts contain considerable sandstone. At the head 
of China cr-eek there is' some sandstone 100 feet below the top of 
the bed. At the mouth of Spring creek there are from fifteen to 
twenty feet of sandstone exposed at about the same horizon. From 
near the mouth of Pecan bayou to the northmost outcrop of the 
bed, the [allowing section, made west of the mouth of the bayou, 
roughly holds good: 

c. Blue clay, more or less sandy ..................... '.100 feet. 
b. Sandstone. ..................................... 50 feet. 
a. Clay, with some sandstone ........................ 50 fe·ot. 

The fifty feet of sandstone is finely exposed w'est and northwest 
of the junction of the bayou with the Colorado river, and on the 
east sid·e of the- bayou, two miles north of the mouth of Brown creek. 
Parts of the b.;d may be seen at the mouth of Spring crcek in the 
Colorado river, and also on Rome high points two miles east of Rattler 
postoffice. This sandstone bed contains some calcareous sandstone, 
a very little hard blue limestone, and, towards the· north, has con­
siderable massive strata and some conglomerate. The part of the 
clay bed overlying this is quite regular in thickness and general 
characteristics throughout. It usually forms most of a face of ari. 
escarpment from 50 to 100 f·eet high, which extends from Richland 
creek to Pecan bayou. 

15. Gottonwood Greek Bed 

This bed has an average thickness of about 300 feet, is from one to 
five miles wide, and extends from Richland creek, northeast of Rich­
land Springs, across Pecan bayou, at and near the mouth of Blanket 
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creek, to where its further northward extension is hiddE"l by the Cre­
taceous, Between the Colorado river and Pecan bayou the upper part 
of its outcrop is covered by the Trinit,y conglomerate. It is widest 
and proballly thickest in its southern part, and narrows somewhat 
reg ularly toward the north. The narrowing is principally due to more 
rapid erosion cutting back the bed to a more bluffy outcrop. Alol1g 
Cottonwood creek it contains some clay, At the Colorado river, 
erosion, iITegular bedding, and probably. some disturbance, have 
caused an extension to outcrop as far up the river as the falls oppo­
site Regency, The bas'e or east limit forms the cap rock of an almost 
unbroken escarpment from Richland creek to Pecan bayou, The 
contact with the Bend division along Richland creek is marked by 
sandy clay strata which seems to b'O the same horizon as this bed 
and a re~working of the Bend shale. 

A considerable part of this bed is composed of friable sandstonl~ 
of nearly white color, which disintegrates easily, This is ElsP'03cially 
the case on the divides away from the more erosive action of th8 
streams; so in the southern part, away from th'O streams, most of 
the strata are hidden under a loose sand covering, Along Cotton­
wood creek, Colorado river, King creek, and Pecan bayou the sand 
is mostly carried away as the rock diSintegrates and the strata are 
better exposed, or often exposed in bluffs and benches. '1'he bed3 
are usuaily massive, and in many places outcrop, showing a thick­
ness of from ten. to twelve feet without bedding-planes, Some of 
these beds are very hard and usually of even texture and strueture, 
Along Pecan bayou about half the bed is composed of massive strata, 
the laY'8rs of which are from three to twelve or even fifteen feet in 
thickness, and no part of the bed is shaly, The rock is moderately 
hard, but usually of uneven texture, as shown by the weathered 
surfaces, which are rongh and very much craek'ed. 

Occasionally small cavities may be seen, whieh are filled with 
limonite. The upper strata are especially ferruginous, and the sand­
stone and day expos·ed are very red, Small fragments of siliceous 
rock are sparsely scattered through the greater part of the bed, and 
near the top is a stratum of conglomerate or breccia of this materiaL 

16. Hanna Valley Bed 

This clay bed extpnds from two miles east of Richland Springs to a 
little above the junction of Blanlwt and Pompey creelm, where it 
pa,sses under the Cretaceo1ls. It is also covered by Cretaceous con­
glomerate from the north side of Hanna valley to within about two 
miles of Pecan bayou, It varies very much in thickness and width of 
outcrop, At 1.he south end it is very narrow and indistinct, and ean 
be located mainly by its forming a small valley which rapidly widens 
to the horth, exposing the nature of the strata. From about three 
miles almost directly north of Richland Springs there is an overlying 
sandstone bed which forms an esearllment facing the east and extend­
ing to just west of the head of MesquiJ.e branch, or to within two and 
one-half miles of the Colorado river. At the south end of this escarp­
ment no clay can be seen at its base, because the bed is thilJ and cov­
ered with sand from the overlying aDd underlying beds; but to the 
north the bed thickens, erosion is greater, and possibly the dip of the 
strata less, so the clay outcrops begin to show, and ncar the Colorado 
river the outlines of the bed are clearly marked, At that point the 
outcrop is over two miles wide and the bed about 200 feet thick, On 
the north side of the river it has even a greater development, spread­
ing out over all Hanna valley, On Pecan bayou it is usually not more 
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than one mile wide. This bed contains some little shaly sandstone at 
places, as along Mesquite creek, south of the Colorado river, and near 
the top of the bed on the north side of Hanna valley. 

The ll]lper parI, of the freshly exposed out.crop is often of a purplish 
color, espeCially where it underlies the Trinity conglomerate, as along 
Pecan bayou. In some places the amount of sand is considerable, but 
never more than the clay. 

17. Rough Creek, Bed 

This sandstone bed extends in a belt, two to thrce miles wide, from 
about one and a half miles north of Richland Springs to two miles 
north of Colorado river, where it begins to be interstratified with clay 
beds of considerable thickness. This modification of the bed increases 
to the north, so that along Pecan bayou, Blanket, and Pompey creeks, 
there are alternating beds of sandstone and clay, forming a belt about 
three miles wide. South of the Colorado river this bcd, at the surface, 
is very much disintegrated, so that the sand Obscures its true nature. 
On the north side' of the river, and up Rough creek, some distance 
from its mouth, a considerable exposure occurs in bluffs, which shows 
the greater part to be massive, moderately tough, and hard sandstone. 
Along the outcrops of this bed soft flaggy sandstone, including sandy 
clay, is in places of considerable thickness, and near the head of Rough 
creek, these friable sandstones, with thicker beds of sandy clay, cover 
a considerable area. 

Along Pecan bayou, Blanket, and Pompey creeks, the bed is divided 
into three distinct parts, and in some places into five. The lower part 
consists of about 150 feet of sandstones, usually massive and contain­
ing considerable conglomerate, especially at the top. Some of this 
conglomerate on the south side of the bayou is very hard and endur­
ing, and forms a bluff from fifteen to twenty feet in heig·ht. Local 
masses of the rock are especially enduring, and while the main bed 
is eroded away to the westward, these local harder masses. some of 
which are from eight to ten feet in diameter, are left 200 or 300 yards 
away from the bluff or unbroken face of the bed. Above the sandstone 
and conglomerate is about fifty feet of sandy blue clay; this is in turn 
overlaid by from twenty-five to forty feet of sandstone, which is not 
so massive as the lower beds. The upper sandstone, along the bayou, 
is more or less divided near its middle by clay strata. The dip of this 
upper bed, as shown on the north side of the bayou, is only about 
sixty to seventy-five feet per mile. 

18. Buffalo Creelc Bed 

This clay bed is about 125 feet thick and two mileB wide along 
Pecan bayou; northeast of Hydesport, and at the head of Bllffalo creek 
it is fully as wide, but from there towa.rds the south it thins and 
narrows rapidly, so that south of the Colorado river, along Hog creek, 
it is but from one-fourth to one-half mile wide, and before reaching 
the Bend division on the north side of Richland creek entirely ends, 
or so nearly so that the sand from the disintegrating ovel'lying and 
underlying sandstone entirely obscures it. The southern part of the 
bed is more sandy, and along Buffalo creek thin strata of sandstone 
occur in some localities. On Pecan bayou the lower part is slightly 
shaly, sandy, and of a blue color. The middle [1nd upper portions of 
the bed vary in color from blue to purple and yellowish. The dip along 
the bayou, as indicated by tho included s[1ndstone strata at top and 
baSe of the bed, is not ovel' seventy-five feet per mile. 
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19. Wilbarger Cree7e Bed 

From one·quarter to one·half mile northwest of Richland Springs to 
four miles north of the Colorado river this bed of sandstone is quite 
regular, and from two to two and one-half miles wide, and about 200 
feet thick Along Pecan bayou, at the Mills-Brown county line, it is 
about a mile wide, and from 75 to 100 feet thick. South oE the Colo­
rado river, along Wilbarger creek, and north of the river along Rocky 
creek, the strata are very massive and very characteristic of the Strawn 
sandstone. Along tbe bayou the beds are as a rule less massive, but 
the rock possesses the same general character. The south end of the 
bed is covered by deep sand. 

to. Comanche Creek Bed 

From the north side of Richland creek valley, the outcrop of thi/! 
clay bed runs quite regularly N. 20 0 -25° W., in a belt two and a half 
to four miles wide, to north of Comanche creek, where it is covered 
by Cretaceous conglomerate. Along Pecan bayou the bed includes the 
clays above the Wilbarger creek bed to a little above Doudle creek. 
Jot averages about 300 feet in thickness. and in the southern part, or 
from Comanche creek south, it is divided into three parts by a thin 
sandstone bed, which extends from Comanche creek to the southern 
limit of the bed with remarkable uniformity. Usually but from eight 
to ten feet of hard and massive sandstone are shown" but from ten 
to fifteen feet more of shaly friable sandstone and clay are associated 
with it. This sandstone forms an escarpment most of the way from 
the river !louth to Richland creek valley; but at and a little south or 
Martin's gin, on the Brownwood-Richland Springs road two miles 
south of the Colorado river, only loose sand marks the outcrop of the 
bed. The clays underlying this are about seventy-five feet thick, and 
generally very sandy. Good exposures of the clay and underlying 
sandstone may be seen on the north side of Bowser bend, and two to 
three miles north of the "Hall" springs on Richland creek. At this 
latter place the clay is about 100 feet thick and forms a beautiful level 
valley, covered with mesquite trees and grass. 

The upper part of the Comanche creek bed is composed of bluish 
clay containing a very little sandstone. It is very sandy in some local­
ities next to t.he overlying and underlying sandstone beds. Its outcrop 
forms a dark rich soil, and is usually marl,ed by a growth of grass and 
mesquite trees. On Pecan bayou higher clay beds overlie this, and, 
their characteristics being the same, no exact limit can be placed for 
the top of the bed. 

21. Antelope Creek Bea 

The bed of sandstone is very variable and more of a local deposit. 
West of the head of Wilbarger creek it is one mile wide; three miles 
I!outh of the Colorado river it is fully four miles wide; at the river 
it is two miles wide; southeast of Indian Creek Postoffice it is one­
fourth mile wide, and is not definitely represented as a sandstone 
bed in Pecan bayou valley. The character of the rock varies from 
friable to hard, pure to clayey sandstone, contains a very little con­
glomerate, and along Antelope creek clay is common. The best eJ(­
posures of the beel are along the north side of the Colorado river, and 
from there north to the Indian creek-San Saba road. 
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28. Indian Oreek Bed 

As shown on tht' map, this hed replaces quite rapidly the underlying 
and overlying san fist one to the north by a change of the sandstone to 
clay. At the head of Indian creel, and along' Pecan hayou it is fully 
three miles wide, and contains very little sandstone, though shaly, 
sandy clay is common. South of the Colorado river thE' hed narrows 
rapidly and can only be traced by an overlying escarpment of sand­
stone and thE< outcrop of clayey mnterial near the base. Along the 
bayou the Antelope creek sandstone is wanting, so the Tnc1ian creek 
clay rests on the Comanche creek clay nnd makes an almost continuous 
clay bed along the valley belOW the Trinity eonglomerate from two 
miles bclow the mouth of Doudle to Stepp creel,-

23. RickeT Beel 

Stepp crepk basin extends through this bed down into the Indian 
creek clay, leaving the isola.ted hutte at Ric],er and the south and 
southwest faCing escarpment soutb of Ricl,er capped with the sand­
stone and conglomerate of this bed, while the unbroken ontcrop ex­
tends down the west side of Stepp creek, across Pecan hayou, and caps 
a high escarpment which runs east of south back to the TrinHy con­
glomerate. At none of these outcrops is this bed more t.han one-half 
mile wide. It is only sligbtly r8pi'esented on the south side of the 
Trinity conglomerate on some of the head branches of Indian creek. 
Further south, through Indian creek valley, r it is replaced by clays 
until a point west of Indian Creek Postoffice is reached, from where it 
appears again and rapidly thickens, till, at the mouth of Cl"ar cre,'k, 
it is about 200 feet thick and one and one-half milE'S wide, and con­
tinuos thus to tho south to some fom' miles southeast of Milhurn, 
where it overlies, or jOins, the Antelope bed back to the Trinity con­
glomerate covering. The short, narrow belt of sandstone at the base 
of the Cretaceous on ,the south side, some two miles :;:ont heast of 
Lookout mountain, is the southernmost limit of the bed. At that 
pOint it laps on the Bend shale, The sandstone of this bed in the Colo­
rado river basin is usually massive, firm, and of a light gray or brown­
ish color. There are somo local deposits of clay, and a very lirtle 
conglomeratf'. Tn the Pecan bayou basin the bed is about fifty feet 
thicl" and its character is more varinble than in the Colorado river 
basin. On the south side of the bayou there is but little conglomerate, 
-the sandstono is mostly white, fine-grained, and smooth surfaced, 
though some of it is slightly eonglomeritic or ferruginous, or both. On 
the north side the sandstone is usually massive, firm and has enough 
iron to giVe the weathered surface a reddish color, Conglomerate is 
very common in all the outcrops, especially at Ricker. Both north 
and south of the bayou there are froll! twenty-five to seventy-five feet 
of clay overlying the sandstone. From its position it seems most 
properly to belong to the Strawn division. This clay is more or less 
sandy, contains selenite flakes in places, and generally has a bluish 
color, though purplo or yellowish clays occur near the Trinity con­
glomerate on the north. 

'With this bed we practically navE' the close of the uniform series 
of shore or near shore deposits so characteristic of the Strawn divi­
sion. So this bed has been placed the uppermost in that division. 

CANYON DIVISION 

This division is composed of clay and limestone beds with some 
included sandstone and conglomerate. It has a thickness of about 
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800 feet, and sections Nos. 2 and 3 across it show its beds and 
groups, which have been named as follows: 

12. Camphophylum bed. 
11. Bluff creek bed. 
10. Home creok bed. 

9. Hog creek bed. 
8. Chert bed. 
7. Bed No.7. 
6. Clear creek bed. 
5. Cedarton bed. 
4. Adams Branch limestone. 
3. Brownwood bed. 
2. Rochelle conglomerate. 
1. Coral limestone bed. 

1. Coral Limestone Bed 

This bed, with a width of more than a milo, east of Brownwood, 
thins Lo the south, and practically ends four miles west of Indian 
Creek Postoffice. But one and one-half miles west of the mouth of 
Clear creek there is a limestone stratum from two to three feet 
thick belonging to it. It is probably not over forty feet thick at any 
place, and is considerably interstratified with cla,Y east and south of 
Brownwood. South of "Willis creek, along the San Saba-Brownwood 
road, and northwest of Indian C~eel, Postoffice, the bed is massive 
limestone from ten to twelve feet thiclc It can be easily recognized 
wherever seen by the peculiar coral Terncliu1n?, which it always con­
tains in abundance, and which has been found in no other bed. The 
limestone is of uneven texture, and, when exposed, eracks and 
weathers into irregular shaped masses and rough surfaces. 

11]ither the original bedding of this limestone was very limited, or 
erosion contemporaneous with deposition, cut off the bed to the west; 
for, from two to three miles west of its outcrop, deep well sections 
do not pass through it, '1'he following are some of the fossils founa 
in this bed: Teradimn?, Athyris 8'ubtilita, Athyris, sp.?, Productus cos' 
tatus, P. longispinus, Meekella stTiato-costata, Spiriter camcmtus, S~ 
organr11sis?, S. lineat1!S, Nuclliana bellistTiatn, SchizorZ'tLS sp.? 

.'2. Rochelle Conglomerate* 

At the southern limit of the base of the Canyon division there is 
a conglomerate bed from twenty-five to fifty feet thick, which seems 
to have been deposited shortly after the coral limestone; for the 
strata near Milburn, which most lillely form part of thid bed, are 
somewhat above the base of the Brownwood cla,Ys. From Onion 
creek past Rochelle to the head of Deep creek it is very regularly 
from twenty to thirty feet thick, one-fourth n,ile wide, and a con­
glomerate more or less distinct from that usually found in tho Colo­
rado coal field. From north of Cowboy almost to Milburn there are 
from 25 to 100 feet of sandstones, clays, and conglomerates at the 
base of the Canyon division, which are most probabl,y a further 
extension and modification of the Rochelle conglomerate bed. The 
conglomerate near Milburn is, however, more nearly the typical con­
glomerate of the Texas Coal )V[easures. The characteristics which 
distinguish the Rochelle conglomerates are as follows: Matrix and 

'Preliminary Report on the Ooal Fields of the Oolorado River, by Ralph S. 'rarr. 
F'irst Annual Report Geological Survey of 'rcxas, 1889, p. 205. 
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included pebbles exceedingly hard and susceptible of a high polish. t 
The included siliceous pebbles are small, angular, and of hues of 
white, brown, gray, yellow, red, and black. The matrix is a fer­
ruginous sand of like material, with white quartz grains. In some 
places, where the rock is composed mostly of sand, it is almost a 
quartzito. In this bed there is a graduation from this conglomerate 
to the ordinary conglomerate and sandstone. 

'fhe boulders near the Brady-Menardville road, four miles south 
of Brady, are remnants of this bed, the part connecting it with the 
conglomerate to tho north having been eroded and carried awa,y by 
Brady creek. The local and variable character of the bed may be 
seen from its exposure southeast of Milburn, where from ten to 
fifteen feet of the conglomerate caps a thicker clay stratum, forming 
an escarpment facing west and north. The conglomerate does not 
occur west of this escarpment; its thinning edge to the west having 
been worn away, so that it is now left terminating abruptly. Farther 
to the south and east, the underlying clay includes lenticular beds 
of sandstone and conglomerate. 

3. Brownwooa Bea 

This bed, principally clay, is quite uniformly two and one-half to 
three miles wide, and 200 to 250 feet thick, from two miles south 
of Clio to five miles south of Cowbo,Y. From the latter vlace it 
narrows rapidly to the south and ends near Onion creek, southwest 
of Rochelle. The greater part of this bed is bluish, slightly sandy 
clay, thoug'h dark blue to black carbonaceous shaly clay, or even 
shale, is common at the southern end, and lenticular sandstone beds 
of considerable extent occur in places. It contains two quite per­
sistent horizons of sandstone, one near the middle of the bed, and 
one at and near the toP. These two horizons comprise nearly all 
of the sandstone strata. of the bed. The lower sandstone extends 
from near the mouth of Salt creek, past the west side of l~rownwood 
to Clear creek, with possibly some breaks. The Rochellu conglom­
erate may probably belong to this horizon. Southwest of Brown­
wood, at one of the best developed occurrences of this sandstone, 
it is from twenty-five to thirty feet thick, but has only five to six feet 
of pure sandstone, the rest being friable or more or less argillaceous. 
The better rock has been quarried for building purposes in Brown­
wood. 

North of Clear creek to the Cretaceous conglomerate southwest 
of Brownwood, there are two sandstone horizons, each more or less 
marked by disintegrated sandstone at the surface. The sandstone 
horizon at and near the top, while very changeable and wanting at 
a number of places, is nevertheless usually present to some extent. 
Along the Pecan bayou it is from twenty to thirty feet thick and 
forms bluffs. Usually it is not more than ten to fifteen feet thick 
and of a coarse friable nature. 

The clays are very rich in fossils at many localities, and show 
different groups of faul1a at different places. The bed va'ries some­
what in character of material. South of Clio, across Salt and Elm 
creeks, its development is as follows: About 275 feet of clays, 
usually blue when first exposed, but change gradually to a purplish 
or yellow on long exposure, are more or less arenaceous, and at 
places slightly shaly, as along Salt creek, near the Brownwood-Cisco 

lThe surfaces ot many of these outcropping conglomerate masses that have been 
long exposed arc beautifully polished. Soo Geological Survey of 'l'exas, Report 1889, 
p. 156. 
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road; and at nearly every outcrop there is clay ironstone in very 
thin nodular layers; sandstone and calcareous sandstone are inter­
stratified, as the following section shows: 

k. 
j. 

i. 
h. 
g. 
f. 

e. 
d. 
c. 
b. 
a. 

Blue clay ................................ . 
Sandstone, mostly massive and forming bluffy 

escarpments ........................... . 
Sandy clay .. , ............................ . 
Sandstone, calcareous at places .............. . 
Clay, highly fossiliferous .................... . 
Sandstone, usually massive, but sometimes false-

bedded and shaly ........................ . 
Clay, slightly shaly and fossiliferous at the top .. 
Sandstone, part of which is calcareous ........ . 
Blue clay ................................ . 
Sandstone, calcareous at places .............. . 
Blue clay, top part fossiliferous .............. . 

15 to 25 feet. 
25 feet. 

4 to 5 feeL 
40 feet. 

4 to 6 feet. 
75 feet. 

4 to 5 feeL 
25 feet. 

5 to 6 feet. 
50 feet. 

'B;k:ltw-een three and five miles south of the Brownwood·San Saba 
road, the clays are interstratified with some thin ferruginous lime· 
stone which is rich in fossils, as is also the contact clay. Along 
Clear creek, at some localities, the clays are slightly shaly, esp'eciaily 
near their base, where from two to three inches of coal has been 
found in five or six inches of pure shale. At Milburn similar coal 
seams and more shale have been passed through in some of the 
wells. Below Post's mill, on the Colorado river, carbonaceous or 
shaly clay outcrops, which is practically the base of the bed, Along 
th-e Colorado river, above the Brownwood-Milburn road crOSSing, 
the clay is usualIy of a blue color, sometimes purplish, and some­
times containing enough carbonaceous material to make it black. 
The black shale is mostly the lower stratum, and the dark color is 
usually incre'ased by being moist-ened. At one point on the north 
side of the river there are fully thirty feet of shaly clay exposed, 
which contain three seams of calcareous, rough-surfaced sandston-e; 
the lower seam towards its outcrop down the river increases in 
thickness and proportion of lime until it becomes two to three f.eet 
thick, with only a small proportion of sand. At Milburn calcareous, 
carbonaceous nodules are scattered through some of the shaly clay. 
West of Cowboy the upper part of the hed shows the following sec­
tion: 

d. 
c. 
b. 
a. 

Clay, highly calcareous and fossiliferous at the top .... 
Shale, black to purple, and full of Oa/amite impressions 
Sandstone . . .................................. . 
Bluish clay .................................... . 

35 feet. 
8 feet. 
6 feet. 

40 fe-et. 

This bed, which contains some shale and a very little sandstone, 
underlays Deep Creek valley. 'rhe following are some of the fossils 
found in this bed: F1lsuHna cylindrica, Pa,laeosponzia, Lophophyll1(,m 
pnoZife~"u1'n, 1VIicheZlina, eu.qc1tecte, Chetcttes?, Zectcrinus acanthophorus, 
111"chaeocidaris, Ohonetes verneu·iWma, Discina corwexa, Athyris sub­
tilitct, A. sP.?, HemipTonites crassus, PTodtwttts costat1tS, P. semiTeti" 
GulMus, P. longispinus, P. COTct, P. pu,nctcttu8, P. neb1'ascensis, P. sym.-
1netTicus, 1VI ee7cella striatocostata, Retzict mM"moni, SpiTifeT plano' 
convexa, S. cameratus, S. IOTgctnensis?, S. lineatus, SpiTifeTina kentuck­
iensis, TeTcbr:atu7a boviclens. Cont,/aTia cntstula, PleuTotom(,ria sphae­
rulatn, P. ta"bulatCb, P. sp.?, P. brazoensis, Bellerophon sP.?, B. noao" 
carinatus, B. corbonarius, Euomphalu8 TUgOSUS, E. sp.?, 1VIacnocheil1l1 
medialis, 1VI. texanus, Nu,utilt,s sp.?, Goniatite sp.?, OTthocems rush-
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ensis?, Oonocartt.inm obliq1H~m, Lima, ret·iter(/" Aviculopecten occidcn. 
talis, A .. sp.?, Allorimn,(/, subc1meata, Myalina sp.?, M. subquarlTata, Nu­
eulana beliistTiata, Nuc1~la ventricos(/', Phillipsia sp.?, Petalodus de­
struc/;lor (tbe last determined by E. D. Cope.) 

.J. Adams Branch Limestone 

Tbis bed extonds from about two miles south of the mouth of Jim 
Ned creek to opposite tho east end of Brady mountains, and possibly 
further south. It has a thickness of from twenty-five to tbirty f'eet 
and an outcrop of about one and one-half miles in width. It thins 
rapidly to the north from northwest of Brownwood. From about 
five miles southwest of Milburn it thins to tho south and forms only 
a narrow bench on the face of the escarpmcnt on the west side of 
Df'ep creek valley. 

Tbis bed forms a prominent topograpbical feature almost through­
out its entire length, it being th'C capping of an almost continuous 
escarpment from near Peean bayou, north of Brownwood, to the 
head of Deep creck, and is usually well exposed throughollL, Among 
the hest typical outcrops is the one along the head of Adams branch, 
west of Brownwood, where it is about tbirty feet thick, of a bluisli 
color on weathered sufaces, though almost white before exposure; 
is hard, fossiliferous, unevenly textured, and weathers to rough­
surfaced, seamy boulders. The bedding planes, though not well 
shown before the rock weathers, are very conspiepous in the 'cdges 
of the outcrop; they are not smooth, but wavy and irregular. 'l'here 
is but little variation of a bed at different 10caliUes, but southwest 
of JliIilburn, whcre it decreases in thiclmess, its baSe is somewhat 
arenaeeous, and the probable repres'entative, four miles south of 
Clio, is as follows: 

c. Sandy limestone, with clay partings ................. 10 feet. 
b. Concretionary white limestone, . . . . . . . . . . . . . . . . . . .. 5 feet. 
a. Hard, brittle, ev'enly textured limestone ........ _. . .. 2 feet. 

The following fossils have been collected from this bed: Fusulinu, 
cylindl'im, Lopl1.ophll111l?n prolitcTum, Ohonetes gramlliteTf!Y, A thyriSl 
s1,btilita, P'rocl1tct'u8 longispinll,s, P. cora, P_ punctatus, M'celcella stTiato-
00 Slt,ata, Spiritcr plano-convexa, S, linca,tus, Bellerophon o(trbonarius,\ 
B. pcrc([rinatll.s. EW()1nllholus sp.?, AV'ic1tlopccten sp .. , Myaltna s1~b­

q1wdrata. 
5. Cedart()n Bcd 

Overlying the Adams branch limestone throughout its extent is 
a bed of sandy bluish clay containing some sandstone, thc latter is 
usually gritty or conglomeritic. The bed is quite uniformly fortY" 
to sixty f'cet thick, but in extreme cases is from ten to eighty or 
ninety feet thiclc Its outcrop is usually very narrow, since it occurs 
mostly in the face of an escarpment. 

About three miles south of the mouth of Jim Ned creek, and from 
Willis creek to Gedarton, there is more or less coarse-grained and 
conglomeritic sandstone. The prevailing color of the clay is blue. 
but purple, red, and yellowish-colored outcrops may be seen at a 
number of localities. 

J<'rom Cedarton to Cl'ear creek the bed is somewhat thinner, and 
is not exposed in an escarpment, but from Clear creek to six 01' 
seven miles south of the Colorado river it is at the base, of an almost 
continuous escarpment. From five to t'Cn feet of coarse-grained 
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sandstone at the top of tile bed continue most of the way from 
Cedarton to within three or four miles of the Colorado river. From 
the river, throo or four miles south, the bed is almost regularly 
purple clay, from forty to sixty feet thick, and rich in fossils. From 
five miles south of the river it thins rapidly, so that six or seven 
miles south or west of south from Milburn it is but from ten to 
twenty feet thick, and is mo1"e calcareous, containing nodules and 
fragments of limestone. From this point to the head of Deep creek 
the bed is from ten to fifteen feet thick, and outcrops along a 
little bench at the lOll of the escarpment facing Deep creek valley on 
the W,3St, Two miles west of the San Saba-Brady road crossing of 
Onion creek there is an escarpmcnt of slight elevation, five to twenty 
feet high, to the east and south of which are blue clays that are 
v·ery fossiliferous, and tllc fossils indicate that it is most probably 
the Cedarton bed. Only well sections could be seen, as tlle surface 
is level and un broken. 

Fossils of tllis lweI are: Lophophyllurn proliferurn, Ohetetes?, Oho­
netes vI?1'Iwmli((na, DisC'ina conve;x;a, Athyris s'llbtilita, HerniprOl1ttes. 
crassus, Prorluctus costut1lS, P. semiretiC1tlatus, P. longispinus, P. punc­
tatus, P. nebrascensts, P. cO}'(/, P. f7erningi., Moekel1a strirrto-costnta 
Retzia rnorm'oni, Rhynchonella uta, Spirifer plano-convexa, fl. carnera­
tus, S. lmeatns, S. texanu" Spirij'eTina kentt"clciensis, Tereu1'atnla b()­
vi(~ens, Pleurotoma1'ia sphae1'ulata, P. sp.?, P, brazosensis, p, sp.?, Bel­
lerophon carb1onarius, B. lwrcaTinatu8, B. norlocarinatu,s, E1W1nphalus 
T1Lgosns, Mac1'ocheilns pTimiaen11ls?, ]J1, meaiallis, M, texanw;, Nautilus 
sp,P, Ort!wceras sp.?, Oonocardium, obllqtlUn, Aviculopecten occirlen­
talis, Myalwa subquarl1'uta, Nuculana belHstriata, N1icula ventricosa, 
Longispina plicatula?, , 

G, Olear Creek Bed 

'rhis bed is practically all limestone from its southern limit to the 
Gulf, Colorado and Santa Fe Railroad. From this point nonh it 
contains considerable clay, The southern limit of the bed laps on 
tlle Bend limestone nenr the San Saba-Brady road, from two to 
four miles ·east of Brady, It extends under the east end 01 Brady 
mountains, and down either side of Corn creek to the Colon'clo rive]', 
This belt is from one to two miles wide, and the inclulif'd lilllC8to Ie 
from twenty to forty fe'8t thick. 

From the Colorado river to Clear creek, southwest from (~('dar­
ton, the bed is but from one-half to one mile wirh:, and somewhat 
thinner than south of the riv·er. From southwest of '.ie1larton to 
the north it thickens rapidly and widens, being nom tWr:> 10 four 
miles wide, to the Gulf, Colorado and Santa H'(' Rail co "d. J;'rom 
tllis point to the north it is divided by a clay bpct f:'om twenty to 
fifty feet thick, the upper liID'8stone bed being [rom fivl" to 11fteen 
feet thick, and having an outcrop of about one-fourth of a Dllio wide, 
The clay bed forms a very narrow outrropping ),'tllel. Tho lower 
limestone is from twenty-five to s·eventy-five feet thick, [lnd ['DS an 
outcropping belt from two to four miles wide. 

The general characteristics of the limestone of these beds are a:p­
proxinmtely the same as those of the Adams branch limestone. 
There are,' however, loral variations, some of which will be briefly 
noted as follows: About four miles east of Brady the basal lime­
stone makes a slight escarpment on the south side of Onion creek to 
the San Saba-Brady road, and with this exception there are no good 
exposures south of the Brady mountains. West of the head of Deep 
creek, Lookout mountain and Cowboy, the bed is about twenty-five 
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feet thick, and its basal part extends to, or nearly to, the escarpm~nt, 
and contains some clay or argillaceous limestone horizon~. vVest (f 
Milburn a section of the bed is as follows: 

c. Hard crystalline limestone, which on weathered surfaces 
has a dark brown color .......................... 2 fet't. 

b. Clay, mostl,Y purple, sometimes bluish or yellowish ..... 10 feet. 
a. Massive blue, rough-surfaced limestone .................. 30 feet. 

The two top strata may not belong to this bed, but from thd,. oc­
currence seem to. vVest of Brownwood the bed is from fifty to 
sixty feet thick, and at a number of places, as shown by excavations 
for tanks and wells, has diSintegrated to a depth of ten or fifteen 
feet, leaving only small nodules of solid limestone scattered through 
the soft white chalk-like disintegrated material. South of Jim Ned 
creek a section of the bed is as follows: 

c. Massive limestone. . . . . . . . . . . . . . . . . . . . . . . . . . 10 fect. 
b, Clay .... , ................................ 40 to 50 feet. 
a. Massive bedded, rough surfaced limestone ......... 25 to 30 feet. 

All of these beds slightly thicken to the nonh. The clay bed l'X­

tends on the east side of Pecan bayou, up the west and north side of 
Rocky creek, and near the mouth of Rocky crcek is from fifty to sixty 
feet thick. The lower limestone bed, about four miles southwest of 
Clio, has the following development: 

b. Limestone, which, to a small degree, has the following 
qualities: Sandy, ferruginous, argillaceous, fossili-
ferous and shaly ................................ 10 feet. 

a. Limestone, massive, bluish and slightly arenaceous at 
the base. It weathers to rough irregularly surfaced 
boulders and to small nodular pieces, the surface of 
which weathers to a porous structure ............... 30 feet. 

There are also some lower strata that may belong to this bed, 
which, most probably, should be placed with the Adams branch lime­
stone and Cedarton beds. Some of the fossils of this bed are the 
following: Loproophyllum pro Zi!erurn, Archaeociaaris sp .. ?, iAthyris 
suIi tilitu" Proauclus costatus, BpiTi!er cameratu8. 

1. Bea No.1 

Overlying' the Clear creek bed, throughout the Colorado Coal Field, 
there is a bed of clay 25 to 100 feet thick, and quite regularly 50 
to 60 feet thick. Its occurrence south of the Brady mountains is 
obscured b,y the level nature of the surface, but it was approximately 
located at a few points. 

}Prom the Brady mountains north it forms tho base and greater 
part of an almost unbroken escarpment to the north side of this 
field. From the north side of Brady mountains to four or five miles 
south of the Colorado river there is a thin limestone stratum near 
the middle of the bed. On either side of the Trickham-Milburn 
road for one or two miles there is some coarse-grained sandstone 
at the top ,of the bed, and from the west fork of Clear creek to near 
Jim Ned creek it contains from fiv'e to ten feet of coarse-grained 
sandstone and grit or conglomeritic sandstone. From Jim Ned creek 
to the south the clay is usually quite sandy, but north of that 
creek it is purer and more fossiliferous, especially along Pecan 
bayou. A few localities, representing the variations, are as follows: 
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,Atout five miles southwest of Cowboy, or west of Lookout Mountain, 
the bed consists of from forty to fifty feet of clay, parted near the 
middl-e by two or three feet of dark colored limestone, which in some 
places is overlaid by a thin stratum of limestone. Due west of 
Milburn a section of the bed is as follows: 

c. 
b. 
a. 

Clay ... , ................................. . 
Limestone ..... . ....................... 5 to 
Clay ..................................... . 

20 feet. 
8 feet. 

20 feet. 

The bed increases in thickness to the north for ten or fifteen miles. 
Southwest of Brownwood it is from thirty to fifty feet thick and the 
clay is sandly, reddish to purple in color, and capped by from five 
to six feet of grit or conglomeritic sandstone. South of Jim Ned 
creek a section gives th-e following: 

c. Clay.......................................... 15 feet. 
b. Sandstone, cross-bedded and flaggy ............... " 10 feet. 
a. Clay.......................................... 40 feet. 

North of Jim Ned creek the bed loses its sandstone and most of 
its sand, and th-e clays become very fossiliferous. Its exact outcrop 
on Hog creek is obscured by Trinity sand drift. 

The following fossils were collected from this bed: Lophophyllum 
proltterum, ilthyns suotilita, Athyris sp.7, M eekeUa striato-oostata,1 
Productus cora, P. symmetricus, P. nebrascensis?, Rhynchonella, sp.t, 
Spidter planoconvexa, S. cmneratus, Spidferi1U~ kentuckiensis, Tere­
bratula bovidens, Ganularia crttstula, Pleurotol1wria sphaerulata, P. 
tnbll,lata, P. brazof'nsis, P. sp.?, Bellerophon cQ1'bonarius, B. 
nodacarinatus, Euomphalus rugosus, Platyceras nebrascensis, Ortho­
cerus n.shensis?, GOT/Xlcardium obHquum, Avicttlopecten occidentalis, 
Myalina subquadrata, Nucula ventricosa, Petalodus destructor. 

8. Gherty Li1n.estone Bed 

This bed is distinguished throughout by having abundant chert 
nodules, many of which contain Fusulin80 fossils. In some localities 
the chert is all through the bed, at other places it is confined to a 
special stratum, or to definite horizons. Chert occurs in only one or 
two other beds of the Canyon division, and in those beds it is ex­
tremely rare, so this cherty limestone bed is made especially distinct 
by the abundance of the chert nodules it contains. The limestone 
fractures readily on exposure, and is hard and massive. It has an 
average thickness of about sixty feet, though somewhat thicker along 
tho Colorado river than further to the north. 

On the south side of the Brady mountains level land, deep soil and 
slow erosion make the outline of the bed difficult to determine. On 
the north side of the mountains, however, the slope of the country 
is greater, erosion is more rapid, and there is not much accumula­
tion of soil, so the bed is well exposed. Often the bare, massive, 
rough limestone is at the surface, and its outcrop from the moun­
tains to the Colorado river is four to five miles wide. From the 
river to five or six miles north, or to the Trickham-Milbul'n road, it 
narrows till at the road it is but about on-e-half mile wide. The 
greater width of the bed along the river is principally due to the 
gentle dip of the strata, it being but twenty to thirty feet, or even 
less, per mile. The somewhat greater tlliclmess of the bed also extends 
its outcrop there. From the above named road to the north its 
outcrop varies from one 'to three miles in width. 
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The bed passes under the Trinity conglomerate about two mnes 
east of Bangs, crosses the Pecan bayou about four miles above the 
mouth of Jim Ned creek, and crosses Hog creek at the Cisco-Brown­
wood road. 

The following section was made of the upper part of the bed on 
the south side of the Colorado river, near the mouth of Cedar croek: 

d. Massive limestone .............................. 3 feet. 
'c. Wavy bedded nodular limestone, containing chert 

nodules. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. 5 feet. 
D. Nodular structur-ed limestone, with clay seams and 

pockets along the bedding planes. . . . . . . . . . . . . . . .. 10 feet. 
a. Hard, brittle, massive limestone, with numerous chert 

concretions, some of which are almost pure flint. ... 10 feet. 

At the place of this s·ection the base of the bed was not seen, but 
further down the river there is exposed, below stratum "a" about 
thirty feet of limestone including four to five feet of clay. About 
one mile above th'e mouth of Home creek the chert horizons are all 
united in one twenty-five foot stratum of hard, brittle, slightl;V 
brownish limestone, throughout which the flint or chert nodules lie 
in almost every plane. No single horizon seems to b'e more abundant 
in chert than another, and the irregular extension of the nodules 
lies in every place, apparently as common one way as another. This 
stratum weathers in angular fragments or boulders, which in turn 
crumble to angular small fragments. The face or surface of the 
outcropping rock is usually smooth, except for the numerous cracks 
and little crevices and angular openings where pieces of rock have 
fallen out. This stratum is ov·erlaid by four to five feet of massive 
hard blUe limestone and underlaid by similar rock. ' 

The bed thins to the north, till east of Bangs it is about twenty­
five feet thick, but the chert still remains a prominent featur8. South­
west of Brownwood the bed contains some ferruginous strata which 
weather to a dark brown, or in some cases to a yeUowish color. 

South of Jim Ned creek the bed is fuIl,y forty feet thick and hae 
chert pretty regularly distributed through it. Hetween Jim Ned 
creek and Pecan bayou it is about thirty feet thick, and has a dip or 
thirty to thirty-five feet per mile. Just south of Jim Nod creek, 
along Rocky creek, there is a local area where the bed dips sixty 
to seventy feet per mile. East of the bayou and along Hog creek it 
is full,Y two miles wide and thirty to forty feet thick, the flints or 
chert nodules are of light color and are at and near the basal part 
of the bed. 

Fossils collected from this bed are as follows: Oampophyllum 
torq1l-ium, Zaphrentis, Lopmophyllum prolijenlm, Ohetetes?, Arch­
aeocidaris sp. P, Ohonetes granuli/e1'a, Ohlonetes verneuiliana, J)iscinru 
nitida?, Athyris?, Athyris subZitita, Hemipronites craSS1tS, ProductuS' 
coSt(~t1tS, P. Longispinus, Mee1cella striato-costata, ProductU8 cor'a, P. 
symmetric1ls 7, P. pertenuis, P. flemingi?, P. nebrascensis,. Retzia 
mormoni, Rhynchonella uta. Spirifer, plano convexa, B. cameratu8, S. 
Zineatus, S. texana, Spirifet'ina kentuc1ciensis, Terebratula bovidens, 
Ple1trotomaria sphaerulata, Goniatite sp.?, Allorisma s'ubcuneata, 
Nucula ventricosa, Phillipsia sp.? 

9. Hog Oreek Bed 

This bed, which overlies the cherty limestone, is in the southern 
part of the field, a mere parting between the higher and lower beds, 
but thickens to the north until from' north of Home creek to the 
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north it is in most parts easily located. On the south side of Colorado 
river, along the west side of Cl-ear creek, this bed can be located by 
its causing a slight bench to be formed above the cherty limestone 
bed. Near the mouth of Cedar creek it is ten fe'et thick and con- ' 
tains some thin impure limestone partings. Two miles above the 
mouth of Home creek it is ten to fifte€n feet thick, and from there 
on to the West Fork of Clear creek it forms the basal part of a 
prominent escarpment. East of Trichhrtm the bed is fifty feet thick 
and slightly fossiliferous. Two miles south€ast of Bangs it is sixty 
to seventy feet thick, its outcrop, one-half to three-fourth of a mile 
wide, and is slightly fossiliferous. 'rhe clay is not ver,y arenaceous; 
in fact there are no sandstone strata in th-e bed south of the Gulf, 
Colorado and Santa Fe Railroad, but north of the railroad, sandstone, 
and often conglomeritic sandstone, forms a prominent feature. 
South of Jim Ned creek it is seventy feet thick, th-e lower sixty feet 
a bluish to yellowish clay, very sandy in the upper part, while the 
top ten feet of the bed is white flaggy sandstone. This sandston·e 
thickens toward the north, until where it crosses the bayou it is 
twent,Y feet thick and very massive; the weath-ered surface is of 
reddish color. The sandstone of this bed is very variable in its 
development, showing a wide difference in thickn'ess in adjacent 
localities. This local variation is well shown along Hog creek, where 
the valley or basin of the creek extends down through th-e sandstone 
and most of the Hog crce,k bed. The isolated buttes or areas left 
on the east side of the creek have, at or near their tops, from fifteen 
to thirty feet of sandstone strata, while on the west side of the valley 
there are but four or five feet, or most gen'erally none, which show!! 
that the bed thins to the west, or does not extend far back under 
higher horizons, and that the erosion of Hog creek vall-ey has carried 
away most of this thinning westward or seaward .extension. From 
one to two miles up Hog creek from its mouth this bed is fully 100 
feet thick, and almost all clay or sandy cla,y, with a very little shaly 
sandstone. The following s'ection was made one mile west of the 
Brownwood-Cisco road crossing I-log creek: 

h. Clay ......................................... . 20 feet. 
g. Sandstone .................................... . 1 foot. 
f. Clay ............................... , ., ....... . 4 feet. 
e. Sandstone, rough surfaced ....................... . 2 feet. 
d. Clay ......................................... . 15 feet. 
c. Sandstone, massive and rough surfaced at the top, but 

smooth, whit-e and firm in the middle part ......... . 
b. Blue clay ..................................... . 

30 feet. 
50 feet. 

a. Cherty limestone bed ........................... . ...... . 
10. Home Creelc Bed 

This limestone bed is twenty-five to fifty feet thick and forms 
an outcropping belt one-half to three mil-es wide. It occurs south 
and north of Brady, but its boundaries are indefinite. From the 
north side of Brady mountains to th-e Colorado river the outcrop of 
the bed extends from Cedar creek to Bluff creek, which belt is two 
and a half to three miles wide. From the mouth of Cedar creek 
to a little abov·e Home creek the bed is about half a mile wide, its 
outcropping edge being worn back to a steep or bluffy escarpment. 
It crosses Home creek about one and a half to two and a half miles 
above the moutli, and from there its outcrop widens rapidly for four 
or five mil-es to the north till it is about three miles wide, then 
narrows and remains quite regularly one to one and a half miles 
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wide. As shown on the map, it extends along the "West Fork or 
Cle~r Fork of Clear creek south of Bangs, two to three miles -east 
of Thrifty and along the west side of the lower part of Hog creek 
valley. South of the Colorado river the bed is twenty·five to thirty 
feet thick, and all limestone strata. West of the mouth of Cedar 
creek the exposed part is as follows: 

b. Friable limestone............................... 10 f-eet. 
a. Massive blue limestone. . . . . . . . . . . . . . . . . . . . . . . . . .. 12 feet. 

Along Home creek, one and a half to two mil-es above its mouth, the 
bed is thirty to thirty-five feet thick, the lower twenty-five feet being 
hard blue rough-surfaced massive limestone. The dip along the 
tolorado river, near the mouths of Home, Cedar, and Bluff creeks, 
is so small that isolated patch-es or fragments lay back east of the 
main line of outcrop. From near Home creek to the north the bed 
is parted by a clay bed of ten to thirty feet in thickness, and north­
east of Trickham the upper limestone b-ed is also parted by a thin 
clay bed. Along the West Fork of Clear creek the clay strata are 
usually highly calcareous and difficult to locate. North of Bangs, 
for three or four miles, the clay becom-es more prominent and south 
of Jim Ned creek the bed is as follows: 

Section No.1 

c. Hard limestone, most of which weathers to a brown 
color, and at some places red splotches occur through 

the middle portion. Syringopora and Fusilina fossils 
are common.................................. 25 feet. 

b. Cla,Y .. _ . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. 10 feet. 
a. Hard limestone, which weathers to a brown color. . . . . . .. 4 feet'. 

Section No. ?Z 

Two and a half miles north of Jim Ned creek. 

f. Smooth-surfaced' hard ~imestone, which weathers to a 
deep yellowish color with red splotches scattered over 
it, and breaks with a conchoidal fracture. . . . . . . . . .. 3 f.eet. 

e. Clay.......................................... 2 feet. 
d. "White, rather friable limestone ................... , 2 feet. 
c. Shaly sandstone ...... . . . . . . . . . . . . . . . . . . . . . . . . . 2 feet. 
b. Clay ....... 0 • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • •• 15 feet. 
a. Hard, brown limestone ........... ',' . . . . . . . . . . . . . . 2 fe'et. 

Section No. 3 

South of Pecan bayou, four miles north of Section NO.2. 

f. Hard, brittle yellowish limestone, usually in one massive 
layer; red splotches are common in places. . . . . . . . . . 3 feet. 

e. Clay, varying in color from bluish to jY·ellowish. . . . . .. 10 feet. 
do "\Vllite, friable limestone. . . . . . . . . . . . . . . . . . . . . . . . .. 3 feet. 
c. Sandstone ................................ 0 • • •• 3 feet. 
b. Clay, bluish in color. . . . . . . . . . . . . . . . . . . . . . . . . . . .. 10 feet. 
a. Limestorte, mostly massive, weathers to sharp angular 

fraglllents, the whole mass of rock is in many plac'es 
cracked into small, sharp angular pieces. . . . . . . . .. 15 feet. 

This lower stratum graduates through sandy limestone to a sand­
stone below, and is very variable in thickness in adjacent localities. 
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Section Nio. 4 

Northwest of th-e mouth of Hog creek. 

h. Hard, brittle, evenly textmed, yellowish weathering 
limestone, which contains red splotches and streaks 
scattered through it ........................... . 3 feet. 

g. Bluish sandy tolay .............................. . 
f. Whit·e rough sandstone ......................... . 

15 feet. 
4 feet. 

e. Hard yellowish limestone ........................ . 1 foot. 
d. Sandy bluish clay ............................... . 10 feet. 
c. Yellowish hard brittle limestone containing a great 

many Fusulina fossils ......................... . 2 feet. 
b. Clay ......................................... . 2 feet. 
a. White triable limestone which is underlaid by calcar-eous 

sandstone ................................... . " feet. '" 
By comparing Sections 2, 3, and 4, their close resemblance will be 

seen, especially in the tOl) limestone. 
The fossils collected from this bed (Lre: Syringopora sp.l', AthyriS 

sP.I', Athyris subtilita, Productu8 flerningi'!, Spirifer plano-convexa, 
S. cameratus, SpirifeTina kentuck,i,ensis. 

11. Bluff Creele Bed 

This bed is mostly sand,Y clay, a.nd is from ten to seventy-five feet 
thick. It extends from the west sid-e of Post Oak creek, west of 
Brady, under the Brady mountains at the head of Live Oak creek, 
down Bluff ,creek to the Colorado river, northward to three miles 
of Trickham, under the Trinity conglomerate at Bangs, two miles 
east of Thrifty, across Pecan bayou half a mile below Byrd's store, 
and along the west side of Hog creek valley two miles east of Byrd's 
store. . 

The escarpment on the w-est side of Post Oak creek, west of Brady, 
shows this bed as follows: 

c. Sand,Y clay .................. J: ..••••..••.• 10 to 20 feet. 
b. Sandstone _. _ . . . . . . . . . . . . . . . . . . . . . . . . . . . .. 8 to 10 feet. 
a. Sandy clay ...................... '. . . . . . . . . . 50 feet. 

Down Bluff crcek the bed is at most places twenty-five to thirty 
feet thick, and is a sandy clay, commonly with two or three feet of 
sandstone at or near the top. Near the river it is about forty feet 
thick, and isolated small areas of it, capped with a little of the over­
lying limestone bed, lie to the -east of 'the main outcrop. The sand­
stone is about twenty-five feet above the base of the cla,Ys, and is 
one to three feet thick, mostly knotty, ferruginous and rath-er friable, 
but near the "old military" crossing there is eighteen inches to two 
feet of smooth, evenly textured, tough sandstone, which is used for 
building purposes near by. Further to the north the bed is regularly 
a sandy clay, somewhat thinner and of but little prominence. From 
north of Bangs to .Tim Ned creoek it is about fifteen to twenty feet 
thick, and generall,Y a yeilowish sandy clay, which becomes less 
sandy, thicker, and slightly fossiliferous north of Jim Ned creek. 
Near the bayou, southwest of the mouth of Hog creek, the boed is 
twenty-five to thirty feet thick alld highly fossiliferous. The clay 
is of a bluish color, only slightly sandy, and contains a carbonaceous 
seam three to four inches tliick. East of B1yrd's store the boed is 
about the same as above, except less fossiliferous. 
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The following are the fossils collected from this bed: Fusulina 
cylindrica, Lophorphy1l1im rp1·olife1·um. Chonetes verneuiliann, Chonetes 
granulifera, Lingula 1mbonatn?, Discina convexa, tAthyTis sp.?, 
Athyris sulJtilita, H emipronites crnss1ls, Productus sernireticulatus, 
P. longispin1ls, P. COr(b, P. nelJrascensis, P. tzemingi?, Retzia mormoni', 
Ryncho1vc<lla sp.?, R. uta?, Spir'iter plano-Clonvexa, S. carneratu8, S~ 
lineat1ls, B. texana, Te1'elJ1'atulu, lJovidens, Glomtlaria G1'ustula, Pleuro­
tomnria sphaerulata, P. tabulata, P. brazoensis, Bellerophon ca1'blon­
G-rius, Euomphalus 1'UgOSUS, E. sp.?, l11acrocheil1is prirnigcni1LS sp.T, 
Polyphernopsis? i11JOrrnata, Nautil1,is sp.T, Gonialite sp.'!', Conocardium 
obliquurn, Myalina s1ibquadmta, NUGulana, lJellistriata, Nucula 
ventTicosa, Bchizodus' wheeleri. 

12. Campophyllnm Red 

This limestone bed is especially distinguished by the great number 
of the cup coral (Campophylum, t01'quium) which it contains. There 
is probably no place where a full section of the bed is exposed that 
abundant specimens of this fossil do not occur, and only a few speci­
m·ens have been found in any other bed. It is mostly a massive, 
rough-weathering, hard, blue limestone, b'ut partings of marl or 
friable limestone occur at some localities. 

This bed outcrops from the escarpment west of Post creek to the 
west along Brady cre€k to fully three miles west of Brady, and ex­
tends northward under the Brady mountains at the head of Live 
Oak creek; from the north side of the Brad1y mountains it extends 
down to the Colorado river between Bluff and Cow creeks. It crosse,s 
Home creek at the mouth of Camp creek, and widens from Home 
creek to the north, till opposite Trickham it is fully three mil~s wide. 
From three miles below Trickham to four or five miles above, the 
western outcrop or top of the bed extends along Mukewater creek. 
From five miles northeast of Trickham it na.rrows rapidly to the 
north, till one mile south of Bangs it is but about one mile wide. 
Thrifty is situated on the bed near its western outcrop, and at that 
place it is about two and a half miles wide. From Thrifty north it 
narrows. till near the bayou it is but about one-half to one-fourth 
mile wide, or even less. It extends up the bayou to within one-fourth 
mile of Byrd's store, and outcrops along the Brownwood-Belle Plain 
road ol1e mile south of Byrd's stope, then swings to the northeast 
along the west side of Hog creek valley. 

Along Brady creek, two to three miles west of Brad,Y, the out­
crops are mostly massive, hard and rough-weathering strata. Along 
the north side of the creek, and along Live Oak creek, near its head, 
the cup corals are especially abundant. On the north side of the 
Brady mountains the bed is thirty-fiv'e to forty feet thick. The fol­
lowing section was made along the Colorado river: 

f. Hard limestone, slightly ferruginous, rough surfaced, 
containing a great many Syringopora. and Fusulina 
fos8ils ....... _ . _ ............ _ . . . . . . . . . . . . . . .. 2 feet. 

e. Bluish, hard, massive limestone, with wavy bedding 
planes, w·ea.thering in large rough boulders, some of 
which break up into small angula.r pebbles ......... 12 feet. 

d. Limestone, containing some fossiliferous chert nodules. 
The fossils are mostly F1~sulina cylinclrica............ 1 foot. 

c. Massive limestone, with some thin clay partings near 
the bas·e ....... __ ........... _ ... _ . _ ....... _ . . 6 feet. 
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b. Limestone, some of which is slightl1y ferruginous and 
marly, containing abundance of cup corals, Arch­
aeocidaris, Syringopora, and some Athyris, Productus, 
Spirifer, etc .................................. . 

a. Massive bluish limestone ........................... . 

39 

:; feet. 
10 feet. 

East and northeast of Trickham th'ere is some thin clay strata in 
the bed, and the most marl,ed Oa1Y/,pophyllu1n torq1~iumJ horizon is 
near the base, which fact at places makes the eastern limit traceable 
by the corals being weathered out and scattered over the £urface. It 
is thus traceable to within one-fourth mile of Bangs, on the south, 
where it passes under the Trinity conglomerate. North of Bangs to· 
Jim Ned creek it is about twenty-five feet thiclr, nearly all massive 
limestone, with abundance of Oampophyllum torquium fossils. 

Two and one-half miles north of Jim Ned creek the bed is com­
posed of twenty feet of bluish white limestone in rough-surfacect 
layers, with some thin clay partings. The base is almost a solid mass 
of cup corals and Fusulina fossils, the Fusulina, however, being in 
the thin clay partings and weathering out in great numbers. 

Along the bayou the bed is about twenty feet thick and mostly 
massive limestone. East' and northeast of Byrd's store it is slightly 
thinner, but in other characters does not materially vary from the 
outcrops further sou-th. 

The following fossfls have been collected from this bed: Oampo­
phyllum torqfi.lium, Syringoporn sp.?, Hwrnipronites crassus, Prorluctus 
costatu8, P. cora" Rctzia mormoni, Spi1'ifer camerntus, Nucula ven­
tricosa. 

CISCO DIVISION 

This division is composed of clays, limestones, sandstones, con­
glomerates, and some shale and coal. Its total thickness is about 
800 feet. Sections 3 and 4, plate III, are across it and show its dif­
ferent beds, which in the Colorado coal field are as follows: 

19. Santa Anna branch bed. 
18. Bed No. 18. 
17. Santa Anna bed_ 
16. Horse creek bed. 
15. Watts creek bed. 
14. Camp Colorado bed. 
13. Bed No. 13. 
12. Stockwether bed 
11. Coon mountain bed. 
10. Camp creek bed. 

9. Saddle creek bed. 
8. Waldrip beds. 

7. Chaffin beds. 
6. Park's mountain conglomerate and sandstone bed. 
5. Lohn bed. ' 

4. Speck mountain limestone bed. 
3. Speck mountain clay bed. 
2. Bellerophon bed. 
1. Trickham bed. 

1. Trickham Bed 

This is principally a bed of clay with varying proportions of sand_ 
It has some limestone strata, and a number of local deposits of sand-
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stone and conglomerate. On an average its width is one and a hal[ 
to two miles, and its thickness 100 to 150 feet. While the bed re­
tains its id-entity from the Brad1y mountains to the north part of the 
field, it varies somewhat in local development, and from tbe broken 
nature of the overlying bed it is difficult at some places to dMer­
mine the uppor limit of the 'rrickham b-ed. 'rypical exposures occur 
along the Colorado river, south and southeast of Park's mountain, 
west of Mukewater creek, four 01' five miles either north or south 
of Tric]{ham, west of the Trinity conglomerate, southwest of Bangs, 
west and north of Thrifty along the Jim Ned creek, and along }<JIm 
oreek four miles south of Byrd's store. 

On Brady creek the upper limit of the bed is not clearly d'efined, 
owing to modifications of itfl nature north of Brady mountains, but 
it is probably two miles wide and mostl1y limestone strata. From 
tbe north side of the Brady mountains to five or six miles north of 
the Colorado river the Trickham b-ed consists of a lower stratum of 
sandy clay, a middle or sub middle stratum of limestone and cal­
careous sandstone, and an upper stratum of sandy clay. This in­
cluded limestone is thiekest near the Brady mountains, and thins to 
the north until it disappears along Mukewat-er crook. There is some 
sandstone with this limestone near and on either side of the river, 
and at some places the sandstone graduates into limestone. or 
vice veTsCt. 

c. 
b. 
a. 

A s-ection three or fonr miles south of the river is as follows: 

Sandy clay ............................... , 
Sand,y limestone ........................... . 
Bluish clay, graduating to a lighter color, and a 

more sandy clay at the top ................ . 

125 feet. 
5 to 10 feot. 

50 feet. 

'rhe lower part of "a" is rich in fossils, as determined by a \V'pU 

section on the south side of the river, and as shown in outcrops on," 
and a half miles northeast of the Mitchell crossing of the river. The 
upper clay b-ed "c" is finely exposed at the southeast end of Park's 
mountain in the high escarpment facing the river. It is highly fos­
siliferous there, and while mostly bluish sandy clay, some horizons 
are gray or decidedly black clay shale. At the base of "a," along 
Home creek, the number and variety of species of fossils are abun­
dant and characteristic of this bed. Two miles southwest of Trick­
ham, the bed is 75 feet to 100 feet thick, mostly bluish clay, but 
shaly at places, and has two to three feet of sandstone n'ear the base 
and two to ten feet of sandstone at the top, which top strata vary 
from flaggy to m\Lssive. This upper sandstone begins southwest of 
Trickham and extends fiv-e or six miles to the nvrth, with its 
greatest development northwest of Trickham, where it is ten to 
twenty-five f·eet thick, and has an outcrop three-fourths of a mile 
wide. All the way from Trickham to the railroad the clay is fully 
100 feet thick, and even of a greater thickness in pIac'es, and has but 
little interstratified sandstone. 

The top sandstone, however, after a short break, continu-es along 
Mukewater creek, and to the northwards, outcropping about three, 
miles west of Bangs. The clays west of Bangs, where long exposed, 
are usually purplish in color. Northwest of Bangs and southwest of 
Thrifty, along Sandy creek, this top sandston-e becomes the most 
prominent part of the bed; it Is fifty feet thick, or eVen more, and at 
places is mostly a conglomerate of sub-angular fragments of siliceous 
material, some of which is cemented by iron. This conglomerate and 
sandstone seem to have been deposited after the underlying clay was 
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somewhat irregularly eroded. Three miles south of Thrifty it is 
about fifty feet thick, most of it quite sandy, and some containing 
clay ironstone nodules and an abundance of fossils, many of which 
are like those fonnd at the base of thoe bed along the Colorado river 
and Home creek. Small isolated areas oli. this bed, with the sand­
Itone and conglomerate capping them, are left east of Sandy creek 
and Thrifty. Along Sandy creek, south of Thrifty, however, the 
basal clays still connect, the creek onlly having cut down through the 
sandstone, conglomerat13, and upper part of the clay. North IJf Jim 
Ned creek, for about four miles, the top sandstone is much thinner 
and mostly interstratified with sandy clay, but farther to the north 
it again becomes thicker, or fully fifty ['eet thick, and a large part 
is either conglomerate or conglomeritic. From where the bed begins 
to thicken its lowest outcrop rapidly ext'ends eastward until its total 
outcrop is fully two miles wide. At .Tim Ned creek north to where 
the bed begins to thicken the clay is fullly 100 fo'ot thick, but as the 
sandstone and conglomerate thickens, the clay thins, till at th13 most 
eastern outcrop of the conglomerate there is scarcely any clay between 
the conglomerate and the Campollhyllum bed, which shows both a 
change of sediments along' tbe same horizon and contemporaneous 
erosion of the clay with Lhe deposition of the conglomerate. A part 
of this sandstone and conglomerat'e on the south side of Elm creek, 
five miles sonth of Byrd's store, seems to be of a higher horizon, thus 
making its overlaPlJing of the nnderllying eroded strata even greater. 
North of Elm cre'ok to the bayou this sandstone is much thinner, 
being represented by only five to ten feet of massive sandstone. 
Southwest of Byrd's store, on the south side of the bayou, the 'J'rick­
ham bed is as follows: 

b. Sandston13, slightly cross-bedded and shaly. . . . 5 feet. 
a. Blue shaly clay, with five feet of yellowish 

argillaceous sand at the top ............... 75 to 100 feet. 

Farther to the north, in this bed, the top sandstone and conglom­
erate practicall,y end. 

From Jim Ned cre'ok to the north there are two localities with 
considerable sandstone at and near the base. The first extends from 
Jim Ned creek three or four miles north; the strata are ten to fif­
t13en feet thick, and all rather soft sandstone and very near the base 
of the bed. Th~ second development is frOm the bayou near Byrd's 
store to the north; this latter sandstone is finely exposed in Red 
river (Paint creek) at Byrd's store, and good exposures may also 
be seen one-half of a mile south of Byrd's store. Some of it is 
highly calcareous, and east of the store it is interstratified with clay. 
The underlying clalY' one-half mile south of th13 store, is twenty-five 
to thirty feet thick, and the top clay, north and northwest of the 
store, is fifty to seventy-five feet thick. 

The following are fossils collected from this bed: Lophophyllttm 
proliterum, At'chaeoc1daris sp.?, Athyris subtilita, Athyris sp.7, 
Ohonetes sp.?, Ohonetes m'anulitera, Productus nebrascensis, P. 11em­
ingi?, P. pertenuis, P. cora, P. sem,ireticulatus, P. costMu/:;?, Discin(J 
convexa, Discina nitida, Iiemipt'onites crassus, RhynchoneUa sp.7, 
R. uta, Retzia mormoni, Syntrielasma hemiplicata, Spiriter texanf.f, 
S. camemtus, S. plan1o-convexa, S. lineatus, Spirifedna 7centuclciensis, 
Pleurotomaria sphraerulata, P. brazoensis, P. tabulata, P. sp.?, 
Ewomphalus rugosus, Bellerophon carbonarius, B. no do carinatus', B. 
percarinatus, B. crassus, Macrocheiltts primigenius, Polyphemopsis 
nitidula?, Macrocheilus texantts, Oonocardium Obliquum" Nucula 
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ventricosa, N1lcu/ana bellistria,ta, Pinna peracuta, Allorisrna 11ub­
enneata, A. sp.?, Goniatite sp.?, Goniatite gonilo1Jus?, Nautilus sp.r, 
Orthoceras r1!'shensis, O. annulato-C'ostatnm, Gonularia crnstula, 
Phillipsia sp.t, Petalodus destructor. (This last determined by E. 
D. Cope.) .. 

B. Bellerophon Bed 

This name has been given to the disconnected outcropping rem­
nants of limestone which overlie the Trickham bed. The name has 
not been used because of the abundance or even prominence of 
Bellerophon forms in the bed, but because it is the lowest horizon 
where the large Belleruphon crassns has been found, and because 
this form could usually be found at most. localities in this bed, and 
it does not occur .in any of the near overlying beds. 

The bed is usually five to ten feet thick and has a v'ery narrow out­
crop. There are about six localities along the top of the Trickham 
bed where limestone strata exist, which se'em to be referable to the 
same horizon and therefore are conside·red to be the same bed. 

1<'rom the north sid'e of the Brady mountains to two miles south­
west of Trickham, the bed is continuous and unbroken. Five miles 
north of Trickham, along the west side of Mukewat.el' creek, this 
bed occurs for two to three miles. West and southwest of Bangs 
small hills or points are capped with strata referI"ed to this bed. 
North of Jim Ned creek and northwest of Thrifty the bed is feebly 
represented for a mile or two. One and a half miles south of the 
mouth of Elm creek is a small remnant and west of Blyrd's store, on 
the south side of Pecan bayou, is another outcrop. 

It may be possilJ.le that all these were never connected in the same 
bed, but their topographical position and the resemblance of their 
fossil forms and characters of rocks, make it highly probable that 
tl1 3Y are remnants of a once continuous deposit; that original change 
of sediment and a greater development at different places, and con­
temporaneous erosion with the last stages of deposit, and the further 
subs·equent erosion of connecting parts, has left the bed as we see 
it in these disconnected outcrops. 

From Brady mountains to the southwest of Trickham this bed is 
from four to fifteen feet thick, but varies considerably in thickness 
at places. It is best exposed along th'e Colorado river and north of 
the river to opposite Trickham. Throughout this extent it forms 
the capping rock of the main escarpment of that locality. At the 
southeast side of Park's mountain this bed is over 100 f·eet above 
the river bed; its westward dip is fully thirty feet per mile, so that 
a little over three miles up the riv'er, or two miles below Chaffin 
coal mine, it passes down into the river. Its outcrop is ver,y promi­
nent all along, and is from five to twelve feet thick. The rock is 
massiv'e, hard, and forms bluffs where it gets down near the river, 
but is much broken and crumbled further to the east on the higher 
and longer exposed outcrops. Along the east side of Park's moun­
tain it is four to ten feet thick, has some thin partings of Qlay, and 
varies from a hard blne, to a friable yellowish, white argillaceous 

--- l'oeIL Five miles northeast of Rockwood it is twelve feet thick and 
massive. Two miles southwest of Triekham it is ten feet thick, and 
varies from a sandy argillaceous friable rock to a blue, hard, and 
massiv-e rock. 

The limestone along the west side of Mukewater creek, four to 
five miles north or a little west of north from Triekham, is a crumbl­
ing white limestone only thre'e or four feet thick, and continues but 
two or three miles. 
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The points one mile west and two to three miles southwost of 
Bangs, capped with five to fifte'en feet of limestone, are the only 
remnant there referable to this bed, These remnants vary from a 
hard to a soft yellowish and white nodular weathering rock, Some 
chert occurs in the limestone three miles southwest of Bangs, and 
west of Bangs on the north side of the railroad it contains some 
Campophyllurn torquium fossils, These isolated points seem to have 
no connection with any of the strata to the west, and it is probable 
that to the west the bed was eroded before the higher Cisco beds were 
deposited. 

Near or a little above the top of the main face of the escarpment, 
running north on the north side of Jim N'ed creek, northwest of 
Thrifty, this bed is represented for two or three miles by one to five 
feet of concretionary structured white limeston'e, or at places a sand,y 
pink limestone, One and a half miles south of the mouth of Elm 
creek and one and a half miles west of the Brownwood-Bell'e Plain 
road there are eight to ten feet of light gray limestone, much of 
which is sandy and rich in Bellerophons. This small al"ea is about 
a mile long, east and west, and about one-half mile wide, and seems 
to graduate into sandstone strata to the west and south, The out­
crop southwest of Byrd's store, south of the mouth of Paint cl'eek, 
is only two to three feet thick, mostly hard and of a dull gray color, 
but at places it is a white crumbling rock, highly arenaceous, and 
even graduating into sandstone. The Bellerophon fossils are com­
mons in the bed at this locality. 

The following are the fossils collected from this bed: FU8ulina 
cylindrica, Syntrielasma hemiplicflta, Spiriter plano COn1JCXa, Pleuro­
tomaria tabulata, Belleroph'on crassus. 

8. Specle Mountain mail Bed 
J 

This bed of sandy clay is usually about twenty-five feet thiel" and has 
an outcrop of about one-fourth of a mile wide. Its thickness slightly 
increases to the north. From the Brady mountains to the river its 
outcrop is obscurely marked, but along the river, on either side, just 
south of Parks mountain, it is usually shown in full section of twenty 
to twenty-five feet in thickness. ' 

One of its best exposures is along Home creek and at the base of 
Speck mountain, wher'8 it is exposed in freshl,Y eroded sections, and 
shows to be mostly bluish sandy clay, but purplish or slightly red at 
places, and contains a little sandstone. N orih of the railroad for a short 
distance it is overhid by a sandstone bed. North of Jim Ned creok it 
contains some Carbonaceous shaly clay, and at some places a few 
inch-es of coal, and five to ten feet of sandstone occur near the center 
of the bed three to four miles north of the creek. Southwest of 
Byrd's store, the bed has the following section: 

c. Red clay, slightly sandy. , ........................ 15 feet. 
b. Calcareous shal,Y sandstone............... . . . . . . .. 2 fe'ct. 
a. Light yellow highly sandy clay. . . . . . . . . . . . . . . . . . .. 15 feet. 

Fossils: Lophophyllum pr'oliterUl1t, Zeacrinus sp.?, Stenopora 
carbon(!1'ia, Athyri,s sp.?, Chonetes granuli!era, Spiritcr camerai1ls. 

4. Spec7~ Mountain Li1nestone Bed 

This bed is very thin, but as it continues all or nearly all the way 
across the field and is usually a prominent part of the stratification" 
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it has be'en classed as a distinct bed. From its good development on 
top MId to the west of Spock mountain, it has been named the Spe'ck 
mountain limestone. 

Owing to the level nature of the ground, the bed is not well 
shown south of the riv'el' except ver,y near it, but the indications are 
that the greatest thickness is to the south. Along and near the 
river, on either side, it is clearly exposed in one massive, dark, 
rough weathering limestone three to five feet thick, but where it 
dips down to near the river it seems to have been eroded before or 
during the deposition of the next higher b'ed (Parks mountain sand­
sfone and conglomerate), so that along the river valley and river 
bed' this sandstone occupied the natural position of the Speck moun­
tain limestone. Towards tll-e east end of Parks mountain it is over­
lapped by the Parll:s Mountain s1,mdstone and conglomerate, which 
overlap continues about two miles to the north. Four miles north­
east o[ Rockwood it is composed of five feet of hard massive white 
limestone. Both southwest and northwest of Tricldlam it consists 
of two to [our feet of white barren rather friable limestone, but 
!llightly thins to the north and becomes of a darker color. At the 
railroad, nearly five miles west of Bangs, it is three to four f'eet 
thick, massive, hard and tough, and has many Fusulina fossils. For 
about two miles north of thE: railroad it is overlapped by a sand­
!ltone bed, but from near the head of Sandy creek to the Jim Ned 
cl'-eek it has a continuous outcrop of dark brown weathering, hard 
ltnd rather brittle limestone. Two miles north of Jim Ned ereek 
it is about three feet thick, white and crumbling. Two miles further 
north it changes again to a hard blue or brown limestone. South­
wel'\t of Byrd's stor-e, on the south side of Pecan ba,You, it is three 
feet thick, hard, and weathers to a smooth surface and dark gray 
color. 

5. Lohn Bed 

This clay bed is so named because of its good development near Lohn, 
It postoffice eight or nine miles from VValdrip, on the Waldrip and 
Brady road. The bed as a clay bed is clearly distinguishahle on either 
side of Brady creek six miles west of Brady, but no fresh outcrops 
are exposed. From Cow Gap in the Brady mountains, past Lohn and 
to the Colorado river it is generally clearl,y marked, but varies con­
siderably in thickness and width of outcrop. Near Cow Gap it is 
very thin; at Lohn Postoffice it is fifty to seventy-five feet thick, and 
near the river it is twenty to forty feet thick. This is the bed that 
contains the Chaffin coal. From the river northward for two or 
three miles, it seems to be cut off by an irregular sandstone and 
conglomerate deposit. 

One and a half miles east of Rockwood a well section of the top 
part of the bed is as follows: 

c. Bluish shaly clay, with yellowish colored bands through 
it .......................................... 6 feet. 

b. Shale, with innumerable plant impressions ........... 14 foot. 
a. Blue clay...................................... 12 feet. 

On the south side of Home creek the bed consists of thirty feet 
of red clay, the top containing siderite nodules at one or two hori­
zons, below which are two to three feet of calcareous sandstone, and 
this in turn is underlaid by alternating thin strata of friable lime­
stone and calcareous clay, which are mostl1y rich in fossils, especially 
Fusulina. Southwest of Trickham the bed is about thirty feet thick 



Report of Colorado Coal Field of Texas 45 

along its outcrop, but four miles north of Trickham it is seventy·fivo feet 
thick, mostly a bluish shaly clay, toward the top of which, where 
longer exposed, it is less shaly and of a yellowish or purple color. Far­
ther north to the railroad it seems to be thin, and can be traced mainly 
by its position between the underlying and overlying limestone beds. 

From the railroad four to five miles north, the thick sandstone bed 
along the Brown-Coleman county line seems, in its basal part, to be­
long to this horizon, and in its upper part to belong above this bed. 
This sandstone is sixty or s'llventy feet thick at the best exposures, 
but is very local in its development, as shown on the map. It con­
tains but a little conglomerate. In Mud creek, just west of Grave­
yard mountain, twenty to thirty feet of this sandstone outcrops in 
the bank of the crook, and at that point is plainly in the Lohn bed. 

About two miles north, or a little west of north, from the above 
point, Mr. R. M. Low drilled a well in this bed and through some 
overlaying strata, and the section of the Lahn bed, as he remem· 
b'ered it, was as follows: 

b. Coal, probably some shale. . . . . . . . . . . . . . . . . . . . . . .. 3 teet. 
a. Red cla,y ...............•...................... 40 feet. 

North of Jim Ned creek, about one and a half miles east of Indian 
mountain the bed consists of thirty feet of bluish and purple clays 
which are highly fossilliferous. Three miles south of East and West 
Mountain the bed is about as' at above place. Southwest of Byrd's 
store it consists of thirty feet of reddish clay. 

Fossils: .fi'usulina cyl~ndrica, £oplwphyllum proli!et'um. Arch-
aeocida1'is sp.1, Fenestella sp.?, Stenopora carbonaria, SY'nocladia 
biserialis, Athyris sP.I', Athyris subtilita, Ohonetes granulitera, 
Productu8 Pilncta,tus, P. pertemLis, P. nebrascensis, P. longisptinus, Pi. 
semireticul(Ltus, Hemipronites cras8us, Rhynchonella uta, R. sp.?, 
Retzia mormoni, Spirifer camcratus, S. roclcimontani sp.?, S. plano· 
convexa, S. lineatus, Spit'iterina kent1wkiensis, Terebratula boviden$, 
Euomphalus rugosus, Oomtlaria Cr1Lst1tla, Phillipsia sp.T 

6. Par7cs MOimtain Bed 

This bed of sandstone and conglomerate has been especially 
described because of its irregular position and relation to the coal 
beds. As shown on the map, it is of small 'llxtent and covers the 
higher 'points north of the Colorado river known as Parks mountain, 
extending westward almost to Chaffin coal mine, and northwest to 
within about two miles of Rockwood. It is largely the characteristic 
Carboniferous conglomerate, especially in the ·eastern part, and at 
the best developed places is sixty to seventy feet thick. '1'he Speck 
mountain limestone and Lohn b'ed along the river to the east and 
to the southeast of the Ohaffin coal mine, seem to have been irregu­
'larly eroded and sandstone of the Parks mountain bed deposited. 
'1'his sandstone in massiv'e strata, twenty to thirty feet thick, may 
be seen on the south side of the river, one-fourth mile from the mine, 
and continuing on down one and a half or two miles. On the north 
side of the river, one mile -east of the mine, near the mouth of 
Rough creek, there are twenty-five to thirty feet of massive C1'OS8-

bedded sandstone of the same horizon, but usually t'en to twenty-five 
feet of clay of the Lohn bed overlies the sandstone outcrops. So 
this conglomerate and sandstone overlaps the Speck mountain lime­
stone and cla,ys and part of the Lohn bed. 
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7. Ohaffin Bed 

This bed, ihe Waldrip bed, and the Saddle creek bed will be more 
minutely described because of the included coal seams. From Home 
creek to the South, the Chaffin bed consists of massive limestone, and 
from Home cre.ek to the north it is composed of limestone, clay and 
a little sandstone. The limestone of the northern part of the bed 
differs considerably from that of the southern part. 

From a little north of Home creek to the south all the bed is 
practically of the same character of rock, i. e., hard, brittle, massive, 
slightly nodular structured, of a bluish white color, and weathering 
to boulders which break into small sharp·angled pieces. 

On Brady creek, about seven miles west of Brady, at the ·east line 
of the Fisher & Miller survey, No. 2212, this bed is exposed in its 
characteristic appearanCe and is fully twenty feet thick. On either 
side of the creek it soon passes under the Cretaceous 'beds, and to 
the north it again outcrops from under the Cretaceous, at Cow Gap of 
Brady mountains; from there it extends almost due north to the 
Colorado river, but bends a little westward at Lohn postoffice, pass­
ing one-fourth of a mile to the west of it. From Cow Gap to Lohn 
postoffice the outcrop of the bed is obscure, because the ground is 
so level; but from the postoffice to the river, or even to the Chaffin 
coal mine, it fofms a slight and continuous escarpment, and has an 
average thickness of about twenty feet. 

At the Chaffin coal mine, about two miles east of Waldrip, this 
bed is fifteen to twenty f·eet thick, and two to three hundred yards 
north of the coal mine it is replaced by massive sandstolle. North 

of the river, near the mouth of Rough creek, the isolated remnants 
of massiv'8 limestone probably belong to this bed, and with that ex­
ception it has no outcrop to the north until at a point about one and 
three-quarters miles southeast of Rockwood, or jus~ east of Mr. 
Shelton's house, where it outcrops and is eleven feet thick. On to 
th·e north to Home creek the outcrop is regular and seems to change 
but little. 'L'he outcrop of the bed is not exposed for one-half of a 
mile where it belongs, on the west side of Home creek, just south­
woest and northwest of Mr. Sanderson's' house, and east of Mr. 
Keith's. But where it crosses Home creek, at the south line of the 

Bkirlock survey, it is six to seven feet thick and characteristic. It 
there contains some Spiriter cameratus, Fusulina cylindrica, Athyris 
subtilita, and CrinOids. 

Th'8 tongue-like projection of the bed on the east side of the creek 
is very prominent from where it ('rosses the creek back down the east 

side to opposite, or one and one-fourth miles west of Speck mountain. 
From this latt.'8r point the outcrop turns northward, and the bed 
aivides into an upper and a lower limestone, with a central stratum 
of clay. The upper limestone, toward the north, soon becomes and 
remains one massive brownish weathering, two to thr.ee fooi stratum 
and has many PU8ulina cylindrica fossils all along to the northern 
part of the field. The lower limestone stratum passes into a crumbl­
ing white limestone, one to five feet thick, and vari'8s but little fur­
ther to the north. The parting clay is mostly a reddish weathering 
clay, and is very thin just north of Home creek, but soon thickens to 
twenty-five feet and remains quite regularly that thickness to the 
north. These strata outcrop along the east sid'8 of the Cleveland 
survey, and the southeast corner of the Martinez and the Mary Anne 
Fisk surveys to the Gulf, Colorado and Santa Fe Railroad. 

North of the railroad, almost all of the way to Jim Ned creek, 
the lower limestone is covered by sandstone. '1'he upper limestone, 
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however, has a continuous outcrop, passing on the east side of Ante­
lope hills or through the west side of the Moses Little survey, the 
east side of the Samuel Mixon survey, thence down the west side 
of Mud creek to Jim Ned creek, which it crosses just below the 
Coleman-Comanche road. Mr. Low's well, west of Mud creek, on 
the northeast corner of the Samuel Sprague survey, has the follow­
ing section of this bed: 

c. Hard brown limestone.. . . . . . . . . . . . . . . . . . . . . . . . 3 feet. 
b. Red clay . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 25 feet. 
a. White limestone ............................ , 4 to 5 feet. 

This section practically holds good for the bed from west of Trick­
ham to a little north of Jim Ned creek. The lower limestone, being 
friable, appears less prominent than the upper, which is hard and 
usually conspicuous along its outcrop. 

The bed to the north of Jim Ned creek outcrops at the base of 
Indian mountain on its south side; along the Thrifty-Cisco road at 
the crossing of the Coleman-Comanche road; at the east side of :mast 
and West mountain; thence nearly due north to the bayou, which 
it crosses four miles west of Byrd's Store. 

On.the south side of Indian mountain the bed has the following 
section: 

c. Hard dove-colored limestone, with Fusulina fos­
sils; it breaks down from its outcrop in slab-
like pieces . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. 1 to 2 feet. 

b. Clay, mostly red, contains some sidellite nodules 25 to 50 feet. 
a. White, and at places pink, limestone. . . . . . . . .. 72 to 3 feet. 

On the south side of the bayou the bed has the following section: 

Hard brown limestone, with abundant Fusulina fossils 
Clay, mostly red .............................. . 
Yellowish fossiliferous limestone nodules, with a 

purer and more uniform layer of limestone at 
the top ............................. ' ... . 

3 feet. 
25 to 50 feet. 

3 feet. 

From one-half mile east of East and West mountain to two and 
a half miles west of Byrd's Store, there are, at the base of the central 
clay, five to ten feet of sandstone, which has an outcrop of fully one­
half mile in width. 

Fossils: Fus1tlina cylindrica, Loplvophyllum proliferum, Archaeoci­
daris sp.?, Etenopora carbonaria, Athyris subtilita, Chonetes granuli· 
fera, P1'oductus nebrascensis, P. cora, ~:Rhynchonella uta, Retzia mor­
moni, Eyntrielasma hemiplicata, Epirifer cameratus, E. lincatu8, Bel­
lerophon cras8us, Pinna pe1'ac1tta, Allorisma subcuneata. 

8. Waldrip Bed 

This bed consists principally of blue cla,Ys, but has local sandstone 
deposits of considerable thickness and three well-marked strata of 
limestone which extend across most of the field. It also contains 
some shaly clay, carbonaceous shale, and the coal bed that has been 
worked at Waldrip, Bull creek, Rockwood, Home creek, and on Jim 
Ned creelr at the Silver Moon mine. The thickness of the bed varies 
from 100 to over 200 feet, and the width of outcrop varies from one 
to fiv.e miles. Its width along Brady creek and north to the Colorado 
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river is four to five miles. The eastern edge is about seven miles 
west of Brady, and north of Brady mountains extends nearly due 
north from one mile west of Cow Gap to the Colorado r'iver, one and 
a half miles east of Wa'ldrip; and the upper or west edge extends 
to within about one mile of Saddle creek, which creek from its mouth 
to two or three miles south has cut down into the upper part of the 
bed. From the Colorado river the bed narrows slightly towards the 
north. It extends about one and a half miles on either side or 
Rockwood. Northwards to the railroad, it extends through the cen­
tral part of the following Rurveys: James S. Martin, William Skir­
lock, Pleasant Young, Cleveland, Martinez, and Mary Anne Fisk. 

From the railroad to Jim Ned creek the bed is about one and a 
half miles wide, and bounded on the west bly an escarpment that 
runs down the west side of Mud creek; most of the face of the 
escarpment, however, belongs to this bed. North of Jim Ned creek 
to the bayou the west limit is approximately marked by the escarp­
ment of the Coon mountains. 'rhe following typical section (Rock­
wood section) was made between Rockwood and Bull creek: 

11. Clay ........................................ , 50 feet. 
No.3. Dark blue, gray, or brown, hard, brittle limestone, 

which contains abundant Fusulina fossils .... " . . . .... 1 foot. 
9. Sandy clay, mostlly light red in color ..... " .... , . .. 10 feet. 
8. White massive sandstone.. . . . . . . . . . . . . . . . . . . . . . . . 5 feet. 
7. Shaly clay, pink to blue in color. . . . . . . . . . . . . . . . .. 15 feet. 
No.2. Hard, massive limestone, weathers to a darlr gray 

color ...................................... . 
5. Blue clay ......................... '.' ......... . 
No. 1. White rotten impure limestone ............... . 
3. Blue clay, with a little shaly sandstone near the top 

a. 
2. 
1. 

and some siderite nodules in central part ........ . 
Coal ........................................ . 
Blue clay ......................... " ......... . 
Sandstone ................................... . 

2 feet. 
30 feet. 

1:t,6 feet. 

75 feet. 
2 feet. 

50 feet. 
10 feet. 

For convenience, the limestone strata of this section have been 
designated b,Y the numbers 1, 2, and 3, beginning at the lowest. 

The narrowness of the outcrop along Brady creek does not admit 
of good exposures of the strata, but the following were observed: 
At the base of the bed are ten to fifteen feet of rather soft white 
sandstone overlaid by clay. On the east side of Survey No. 2586 
are two to three feet of hard limestone full of Fusulina fossils, and 
probably is the first or second limestone; overlying this are alter­
nating strata of red clay and hard crystalline limestone of pink, 
yellowish, and brownish colors. A marked variatIon of the lime­
'stone strata on Brady creek from that farther north is th'at on 
Brady creek they are harder, more crystalline, and have more of 
the pink, yellowish, and brownish color. 

So far as can be seen, the Rockwood section' holds good from the 
Brady mountains to the river, except little local variations, such as 
the sandstone stratum of five to six feet thiclmess between limestones 
Nos. 1 and 2, five to six miles south of Waldrip, and the usual ab­
sence of the basal sandstone. 

The Rockwood section, with minor changes, gives the character 
of the bed throughout, so frequent reference will be made to it for 
comparison. The sandstones and a few conglomerates are almost 
all confined to the basal part of the bed. These deposits are dis­
tributed and developed as follows: 
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That on Brady creek has already been mentioned. Three mUes 
southeast of ''Naldrip are fonr to five feet of conglomerate with an 
O\ltcrop of about a mile in length. The next depoRit begins about 
two miles east of Waldrip, or just north of the Chaftin coal mine, 
and extends north and northeast to a point one mile east of Rock­
wood. This sandstone, at the river, is fully twenty feet thick, and 
seems to be continuous over the named. distance at the base of the 
'Waldrip beds, and to have been deposited on the eroded Chaffin 
limestone. Southeast of Rockwood it laps back on the Parks Moun­
tain sandstone and conglomerate, and east of the mouth of Bull 
creek thcre is some evidence that this extends upwards and cuts off 
the coal bed along a limited area. 

The next deposit of sandstone is about three miles northeast of 
Rockwood, and is about two miles in length and four to six feet 
thick. 1n the northeast corner of the Skirlock surve,y and southwest 
cornel' of the Pleasant Young survey, this horizon contains some 
sandstone, and acrORS the south part of the Cleveland survey is 
snother local bed twenty-:tive to thirty feet thick, much of which is 
conglomerate. 

South of the Gulf, Colorado and Santa Fe Railroad, for three to 
four miles, there is another deposit, usually five to ten feet thick. 
North of the railroad to Jim Ned creek, and even farther north, some 
clay underlies the sandstone deposits, but they are approximately at 
the base of the Waldrip bed. Between the railroad and the Antelope 
Knobs are ten to twenty feet of sandstone and conglomerate under­
laid by ten to fifteen feet of cla,Y. Brushy and Graveyard mountains 
are capped with eight to ten feet of massive conglomerate referable 
to this horizon. From one mile west of Graveyard mountain to the 
north there is an almost continuous sandstone deposit, which is ten 
to fifteen feet thick, to the Jim Ned creek, but north of the creek 
it thickens till northwest of Indian mountain its outcrop is fully one 
mile wide, and from there gradually thins and narrows till at East 
and West mountain it is practically lacking; but a mile north of 
the mOlllltain it commences again and gradually thickens to the 
north, till two miles north of the bayou it is twenty to thirty feet 
thick or more, and has an outcrop of a mile in width. All these 
deposits are praetically at the base of, the 'vValdrip bed and represent 
thE' general character of the dellosi1 s at the beginning of the time 
that this bed was laid down. 

The next sta2,e of deposits is in the following order: day, coal, 
clay, and shaly sandstone which are represented in the Rocl,woocl see­
tion by the figures 2 cmd 3 and the leiter "a." These depOSits are 
the principal parts of the bed and are continuous throughout with a 
thickness of 100 to 150 feet. The clay (1) underlying the coal is 
usually twenty-five ,to fifty feet thiclr. The coal (a) varies from 
twelve to thirt.y inehes in thickness, and the overlying clay (2) from 
50 to 100 feet. The clays are blue in color, and near the coal are quite 
free from sO,nd, but towards the top they are more or lcss sandy, and 
at places have shaly sandstone or in a few places sandstone of consid· 
erable thiclmess, as occurs about two and a half miles north of Home 
creek. The central or upper part of the clay stratum (2) at nearly all 
the localities contains numerous small siderite nodules, whicb are well 
shown two and a hnlf miles southwest of Rocl,wood, on the north side 
of Home creel\:, in the central part of tho Cleveland survey, near the 
Santa Anna-'1'rickham road at its crossing of the bed, along the escarp­
ment west of Mud creek, etc. The upper part of the bed is somewhat 
more variable, especially in its limestone. 
, Along Brady creek there are more than three limestone strata men-
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tioned, which seem to belong to this bed; at any rate ,the lilllestone 
strata thicken to the south and thin to the north. Stratum No. 1 
extends but a few miles north of Rockwood; stratum No.2 thins to 
the north from Home creek, till three miles south of t.he railroad it 
is two to three inches thick and largely composed of Echinodermata 
and Spirifer fossils; two miles north of the railroad it is represented 
by a thin parting of a mass of Echinodermata and Spirifer fossils; 
stratum NO.2 is continuous to and beyond the bayou. 

Nos. 1, 2, and 3 may be traced from near the mouth of Saddle creek 
to near Rockwood. No. 2 is in the bed of the river at the mouth of 
Saddle creek, and No.3 outcrops t)J.ree or four hundred yards south­
east of the month of the creek. Nos. 1 and 2 outcrop along the river 
oan), just west of Waldrip, and No.1 outcrops about threp·oighths of 
a mile southeast of "Waldrip postofficp, and may be traced three 61' four 
miles almost due south. At Waldrip and Rockwood, No. 1 is easily 

., recognized because of numerous netted fncoid or sticlc-like pieces of 
limestone at the base of the stratum. 

Wrom the Colorado river north No. 3 can be easily distinguished 
frcm the others by its containing many Fusulina fossils, and by its 
weathering to a dark blne or brownish color. The following are some 
of the places of the outcrop of this third stratum of limestone: At the 
top of the escarpment southwest of Rockwood; near the top of the 
escarpment formed by the Saddle creek bpd from Home creek to the 
railroad; the first outcrop of limestone just west of Squire Malone's 
house; near and at the top of the escarpmpnt west of Mutt ['reek; and 
the first limestone below the capping sandstone in the east escarpment 
of Coon mountains. 

The clays between ,these limestones are more or less sandy, and at 
plncl's contain some sandstone, and are quite regular in thickness 
throughout. 

Fossils: F1isnlwa cylinc/Tim, LopllOph1/ll1t1n p1'oli 1 PI'U1J1, C((mpop­
lIylluni tfJ1'qni'll1n, BYlloc/aclia bise1'ialis. Chol1etes qranulitel'a, ProduG­
tus nebrasGcnsis, P. pe1'ti'nnis, P. pnnctatus?, P. COTa, Amc1l10pectcn 
occielentrtl~s, HemilJT.Onites Cl'rtss'u,s, Rhynchonella sjJ.?, 8pil'itf'T ca:m"P1'a­
tus, S. p/ano-convexa, Spi1'ijennu leenlUclciensis, Alloris?nfl .<;lIbcnncula. 

D. Sa,elellt' creele Beel 

This limestone bed is usually six or sevpn fed thirk, but varies 
from five to twelve feet or more. As it is the first hard bed of rock 
of allY thiclmcss that overlies the thicl, clays ot tllP Waldrip bed, it is 
the capping rock of an almost continuous prominent escarpmont. The 
bed is mostly composed of massive s'lrata, but usually contains some 
thin strata as well. Most of tile rock is .of a light gray color. and 
contains numerous thin streulu; of crystalline calcite ana equally as 
many small irregular streaks of whHe amorphous limestonc', like the 
mass of the roel, except in color. The calcite streaks weather to !\ 
brownish color, so that the appearance of tbe weatberell surface of 
the roel>:. is a ground of light gray thickly set with specks and stl'eaks 
of white and brown. 1'hese characteristics are not possessed by the 
rock oj' any bed near this one, and whenever this bed is eXlJosed they 
are prominent, so it is eFlsily distinguished. At places, however, these 
features only mark part of the bcd, as east of Santa Anna the lower 
part is at places composed of l',ock weathering to a brown color, and 
much of the remainder is simply a light gray rock. 

This bed in Brady creek, and about three miles east of the McCul­
loch-Concho county line, is five to six feet thiel, From one to two 
miles south of the mouth of Saddle creek it is finely exposed on either 
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side of the creek. On the north side of the river, from north of the 
mouth of Saddle creek to northwest of Waldrip, it still remains near 
the river. From Bull creek to Mud creek the map clearly shows its 
outcrop. From just north of Mud creek to the bayou, exct"'pt in the 
valley of Jim Ned creek, it is overlapped by the Coon :Mountain sand­
stone. 

Fossils: Athyris subtilita, Prod~{Ctus nebrascensis, P. longispim.s: 
Platyceras nebrascensis. 

10. Camp Creek Bed 

This bed, of forty to fifty feet thickness, consists mostly of red and 
yellowish sandy clay, but. contains some thin layers of limestone at 
places, and also a little sandstone. South of the river the bed is diffi­
cult to locate, except for short distances, but from the north side of 
the river to six miles northeast of Santa Anna it is usually distinct in 
its outcrop. About three miles northwest of Rockwood it lies at the 
base of a promInent escarpment, and has the following section: 

g. Yellow sandy clay .................................. , .. . 
f. Yellowish sandy limestone ............................ . 
e. Yellowish sandy clay ................................... . 
d. Yellowish brown limestone ............................. . 
c. Red clay .............................................. . 
b. Brown limesUme, weathers into fiaggy pieces ........... . 
a. Shaly, sandy, purple and yellowish clay ................. . 

15 feet 
J,2 foot 
10 feet 

1112 feet 
20 feet 

11;6 feet 
20 feet 

Along Home creek, especially on the north side, the bed is well 
exposed and consists of fifty to sixty feet of red sandy clay and some 
friable yellow limestone. which at places, as at and near the head of 
Dry creek. contains C0111pophy71u1n torquium fossils. From northeast 
of Santa Anna it is mostly overlapped by the Coop. 1Icuntain sand­
stone. 

11. Coon ll£otlntain Bed 

This bed is composed of sandstone and conglomerate. From a few 
miles south of the Colorado river to the north of the railroad it is 
continuous, but varies in thickness from almost nothing to twenty·five 
feet. North of the railroad it thickens regularly till at Coon mountain 
it is probably over seventy·five feet thick and spreads out over three 
miles wide, overlapping the underlying beds down to the limestone 
stratum number 3 of the ,Valdrip bed. On Bull creek the bed consists 
of about eight feet of massive nodular structured sandstone. Its vari­
ableness is well shown on Home creek and along the rail;'oad. On 
Home creE)k, in some localities, it is from one to twenty feet thick, and 
mostly a soft crumbling sandstone. Korth of the .railroad local varia­
tions of thickness run from three to twenty·five feet, and some of the 
sandstone is calcareous. Along Jim Ked creek the bed is thirty to 
forty feet thick, with firmer sandstone in places, and some of the bed 
is conglomerate. Along the bayou, especially on the south side, the 
most eastern or overlapping part of the bed seems to be thicker than 
farther to the west, where it enters regularly into the stratigraphy, 
and the overlapping part is more conglomeratic. 

13. Bed No. 18, 

This is mostly a hard, rather brittle, rough·weathering, gray lime­
stone, containing yellowish or light colored chert nodules. It is about 



52 Univers'ity of Texas Bt~Zletin 

! 
twenty feet thick at the south part, and gradually thins to the north. 
Although this bed continues south of the Colorado river and north of 
Jim Ne'd creek, its traceable outcrop lies principally between those 
streams. Along the Colorado river it is fifteen to twenty feet thick, 
hard, massive, mostly gray colored, and contains many chert nodules. 
On Bull creek it outcrops at and just east of the Stockwether ranch, 
and is there fully fifteen feet thick, hard, massive, and gray-colored. 
North of Bull creek for several miles it caps a prominent escarpment 
along Home creek; the bed is eight to ten feet thick, and caps a 
twenty-five to seventy-five feet high escarpment which runs north for 
four or five miles. It continues to thin toward the' north, till at and 
north of Jim Ned creek it is so thin, and the- included limestone strata 
of associated beds lie so near it, that it is difficult to idE'ntify the 
horizon farther to the north. 

13. Bed No. 13. 

This bed conists of forty to seventy-five feet of clay, most of which 
has a reddish color. At some places thin limestone and sandstone 
strata are distributed through it. It is pretty clearly marked from 
the Brady mountains to Jim Ned creek, and has an average width of 
about three-folirths of a mile. Its best exposures are on the north side 
of Colorado river opposite the mouth of Elm creek, four "miles north­
west of Rockwood, and on the north side of Home creek, about seven 
miles south of Santa Anna. -

14. Camp Co~orado Bed 

This consists mostly of hard, rather brittle, bluish-gray limestone, 
weathering with rough surfaces and often much fractured. It varies 
in thickness from ten to twenty-five feet, and thins northward and 
seemingly southward from the Colorado river. Most of the bed, by 
its containing many black or nearly black chert nodules, is made dis­
tinct from the Stockweiher bed, in which the chert is of a yellowish 
color; and it is distinguished from the near overlying beds, because 
those beds do not contain chert nodules. It outcrops in Brady creel, 
about two miles east of the McCulloch-Concho county line, and is then' 
about ten feet thick, and contains, especially in its lower part, abund­
ant chert nodules; the mass of the limestone is very hard, crystallinp, 
much fractured, and of a reddish or pink color. Along the Colorado 
river and Bull creek, where it is best developed, the chert nodules an' 
especially prominent, and in places have weathered out till theyalmosL 
cover the ground. 

It makes a more or less prominent escarpment from the Brady moun­
tains to Jim Ned creek. From Camp Colorado north it is divided Il\' 
clay strata, and becomes obscure in its outcrop. The outcrop of tlw 
bed one mile east of'Santa Anna shOWS but six to eight feet solid lim<,­
stone. On Watt's creek, south of Camp Colorado, it is ten feet thiel" 
and much of the rock is of a yellowish color and rather soft. 

Fossils: Cmnpophyllurn torquiurn, Athyris sp.?, Chonetes gramlll­
tera, Productus costatus, Hemipronites crassus, Proauct~ts longispinll'. 
Rhynchonella llta, Spiriferina kentuckiensiS, TerebratuZa bovidc11 '. 
PhilZipsia sp.? 

15. watt's Creek Bed 

This bed, of fifty to seventy-five feet, is composed mostly of sallil \ 
bluish and reddish clay, and contains at most localities some till II 
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strata of limestone and sandstone; the sandstone, however, is mostly 
confined to the top of the bod. It is pretty well marked from the 
Brady mountains to the north part of the field, but fresh exposures 
can only be seen near the river and some of the creeks. On Home 
creek it consists of ten feet of'sandstone at the top, below which is 
thirty-five or forty f'8et of clay, with a thin limestone parting near 
the center. Along WaH's creek it consists of sixty-five feet of clay \ 
strata, alternating with several thin layers of limestone, and a sand­
stone stratum one to five f'8et thick at the top. 

The sandstones of this bed are confined principally to and near 
Home and Jim Ned creeks. 

16. Horse Greek Bed 

This bed of limestone is usually but five to fifteen feet thick, 
mostly massive, hard, and of a light gray color. The thinness of the 
bed permits it to make a sharply defined escarpment only in some 
favorable position of erosion, so that it is not especially prominent, 
and south of the riv·er can not be easily located. 

On the north side of the river it is probably fifteen feet thick. 
Along Home creek and Watt's creek are some of its best exposur-es, 
though slightly thinner than farther south. On Watt's creek the 
bed is fully twelve feet thick, and on the north side of Jim Ned 
creek is either parted by some clay or a limestone stratum of the 
underlying clay bed has developed to some prominence. 

17. Santa Anna Bed 

This bed, of twenty-five to seventy-five feet thickness, is composed 
of bluish and reddish sandy clay, and has scarcely any good exposur'es 
of its strata. It passes directly under the Santa Anna mountains at 
the town of Santa Anna, and its trnceable outcrop nearly all lies north 
of the Colorado river. 

18. Bed No. 18 

This is fifteen to twenty-five f·eet thick at most places, and consists 
principally of limestone, but occasionally has some interstratified 
clay, much of which is shaly. Along Bull creek the limestone is 
mostly massive, some hard strata and some friable. East of Santa 
Anna branch the upper part of the bed consists of .thin layers inter­
stratified with carbonaceous clay shale. Along Jim Ned creek the 
most prominent part is four to five feet of hard massive gray lime­
stone. The bed has little topographic prominenc'e, and it is mainly 
in sharply erodod places that its strata may bc seen. 

19. Sa,nta Anna Br(J,nch Bed 

This bed has a thickness of 100 to 150 feet, and is composed of 
bluish clay, gray shalY sandy clay, a little coal at places, and sO.me 
thin limestone and sandstone strata. It is well defined in its out­
crop from the Brady mountains to the northern part o[ the field. 
About four miles north of the Colorado river, along Panther cre·ek, 
the bed has the following section: 
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g. Bluish, shaly clay .............................. 25 feet. 
f. Brown, hard, tough limestone, which contains a great 

many Myalina fossils. . . . . . . . . . . . . . . . . . . . . . . .. 10 inches. 
e. Shaly bluish clay, with some clay ironstone nodul·es.. 50 feet. 
d. Shaly sandstone . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. 10 feet. 
c. Clay, containing at the base some carbonaceous black 

shale and some two or three very thin seams or 
mere partings of coal ......................•. , 30 f-eet. 

b. Yellow, massive, tough limestone containing numbers 
of H emipronitcs crassus. . . . . . . . . . . . . . . . . . . . . . . 2 liz feet. 

a. Clay ........................................ 30 feet. 

At the mouth of Santa Anna branch the bed consists of about 125 
feet of bluish Bandy clay, which contains a little shaly sandstone and 
a little carbonaceous shale full of plant impressions. South of Cole­
man Junction the section is as follows: 

c. Red sandy clay ................................. . 
b.. Shaly sandstone ................................ . 
a. Yellowish and pink sandy clay, with some blue sandy 

clay and also two or three feet of carbonaceous shale 
at the bas·e of the bed. This shale in places contains 
an inch or two of coal, as may be seen in the branch 
east of Colonel Mahoney's house ................ . 

40 feet. 
4 feet. 

75 feet. 

On Jim Ned creek, near the center of th'e Anderson survey, at the 
base of this bed, there is 1 liz to 2 inches of coal outcropping in th(~ 
center of two or three fe·et of black carbonaceous clay shale, which, 
in turn, is included in a bright blue clay. 

North of Jim Ned creek the bed is about 125 feet thick, and con­
sists at the top of reddish and blue clay, which, lower down, b-e­
oomes darker and is a dark blue to gray, and at places a black clay 
shale. 

Fossils: Hemipronitcs cras8us, Polyphemopsis sp.? 

ALBANY DIVISION 

The following limE-stone and clay beds, having an aggregrate thick­
ness of about 1,200 feet, mak·e up this division in the Colorado coal 
field: 

15. Paint Rock bed. 
14. Talpa bed. 
13. Grape creek bed. 
12. Bed No. 12. 
11. Bead Mountain bed. 
10. Valera bed. 

9. Jagger Bend bed. 
R. Bed :<'Jo. 8. 
7. Elm creek bed. 
6. Coleman bed. 
5. Bed No.5. 
4. Indian creek bed. 
3. Hordes creek bed. 
2. Lost cre·ek bed. 
1. Coleman Junction bed. 
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1. Coleman Junction Bcd 

This bed is about thirty feet thick, and is composed mostly of 
limestone, but from a few miles north of the Colorado river to the 
north it is divided by a clay stratum. It is readily traced from the 
Brady mountains to the north, because it caps a well marked escarp· 
ment, which from the Colorado river north is especially high and 
abrupt, being usually from 50 to over 100 feet high. 

'1'hree miles north of the Colorado river the bed has at its top five 
fe'et of yellowish friable limestone and the remaining twenty-five 
feet are light gray or dove colored limestone containing yellow spots, 
The most of this limestone is tough, and evenly-textured, so that it 
breaks down into blocks of considerabl'e width. West of the mouth 
of Santa Anna branch the bed has the following section: 

c, 
b. 
a. 

Yellowish friable limestone, , ............ , .... . 
Clay ......... ,., ................... , ..... . 
Massive, hard, brittle, yellowish brown, slightly 

cherty limestone .......................... . 

8 to 10 feet. 
10 feet. 

20 feet. 

The following section was made half a mile south of Coleman 
Junction: 

c. 

b, 
a. 

Nodular, or concretionary structured, brown and 
yellowish limestone, the lay'ers mostly from 
six inches to one foot thick ................ . 

Clay .................. , ................. . 
Dove colored limestone, splotched with yellow and 

red, and containing chert nodules, and at 
places ferruginous calcareous sand nodules .... 

10 to 20 feet. 
10 feet. 

25 fe·et. 

~North of Jim Ned creek the following section belongs to this bed, 
and possibly contains a little of the overlying strata: 

c. Reddish brown brittle sandy limestone, ....... , . . . .. 3 feet. 
b. Clay .......................................... 10 feet. 
a. Reddish brown, friable, sandy, ferruginous limestone, 

containing a large number of large Belleropllon, some 
Hemipronites, Pinnas, and Crinoids .................. 15 feet. 

The following fossils were found in this bed: Athyris sp.1, Aviculo­
pecten occidentalis, Pm ductus cora, p, smnit'cticulatus, Bellcrophon 
crass·tlS, Myalina sp.?, Pleuroplwrus sp.?, 'Allorisma subcu.neata, Pinna 
peracuta. 

2. Los·t Creek Beel 

This bed consists of from twenty·five to fifty feet of red sandY' 
clay. It can not be located south of the river, and its best exposur-es 
are along the north side of the Colorado river and along Lost Horde 
and .Tim Ned creeks. It is but about twenty-five fe-et thick along th~ 
Colorado river, but thick;ens toward the north, till west of the mouth 
of Santa Anna branch it is fifty feet thick, all sandy and nearly all 
reddish colored. Along the railroad west of Col·eman Junction, it is 
about forty feet thick, all more or less sandy and mostly of bluish or 
yellowish color. From the railroad further north the bed seems to 
thin. 
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3. Hordes Oreck Bcd 

'l'his bed of limestone vari'es from ten to twenty-fi ve feet in thick­
ness. and from the Colorado river northward it regularly thins. Two 
miles north of the Colorado river it has the following section: 

e. 

d. 
c. 
b. 
a. 

Alternating layers of sandstone, clay, and thin im-
pure limestone ........................... . 

Limestone, with a 3-inch layer of chert at the top .. 
Clay .......... ' ........................... . 
Dove-colored crumbling limestone ............. . 
Yellowish limestone, containing Bcllerophon craSSllS 

10 fe'8t. 
1 foot. 
5 feet. 
4 feet. 

6 to 10 feet. 

Along Redbank cpeel, the upper part of the bed is made up of from 
five to six feet of yellowish friable limestone, and the lower part of 
two to four feet of gray to brownish gray hard and slightly sandy 
limestone. West of Coleman Junction the upper part consists of 
from on'e to three feet of nodular weathering limestone, and the 
lower part of from four to five leet of darl, gray or brownish hard, 
massive limestone. 

4. Ind'ian Oreel. Bed 

This bed of clay is from seventy-five to ov'er one hundred feet 
thick, the thicker part being toward the north. The clay is moro 
or less sandy throughout, at many places slightly shaly and at some 
places carbonaceous. The bed is quite cl'8arly marlred from the 
Brady mountains to the northern part of the field. Along the north 
side of the Colorado river it is fully seventy-five feet thick, and con­
sists of a shaly bluish clay, with purplish and y'ellowish clay at 
places. Three to four miles south of the railroad it is fully one 
hundred feet thick, and made up of bluish clay, slightly shaly and 
carbonaceous at places, and more or less sandy throughout. Th'~ 
shaly and carbonaceous nature increas,cs northward till on Indian 
creek, near the top of the bed, as seen near Mr. Gordon's, there is 
fully six feet of black shale containing four or five s'eams of coal, 
which are from mere partings to one and a half inches thick. 

5. Bed No, 5 

'1'his bed of limestone with some marly clay varies from twenty· 
five to about sixty feet in thickn·ess. The thickest exposures seen 
are along the Colorado river. From the Brady mountains to the 
river the outcrop of this bed approximately follows the McCulloch­
Concho county line, and from the river to the 'eastern part of Cole­
man City the bed forms a distinct and prominent escarpment. On 
the north side oL tho Colorado river it has the following develop· 
ment: Th'c upper part consists of twentY-fiVe feet of friable whito 
or light gray limestone, the crumbled fragments of which are quite 
hard; Bellerophon crassus. Proauctu8 scmi-reticlllatlls, and a few 
Pinnn peracnla are the common fossil forms. Below this stratum are 
tell feet of massive dove-colored limestone, containing nMny yellow 
splotches. lJellerophon crassus is a common fossil in this stratum, and 
highly calcareous chert nodules are also common, 

The basal part of the bed consists of twenty feet of thin rotten 
limestone layers, interstratified with marly clay. Four miles south 
of the railroad the bed is about thirty feet thick, and is as follows: 
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The upper part consists of from four to five feet of friable grayish 
limestone, containing a great many Ja.rge Athyris and some Productus 
semireticulat'l18. The lower part consists of twenty to twenty-five feet 
of hard massive gray limestone, containing yellowish spots and 
weathering in smaJI nodular-like pieces and some large similar 
shaped masses or boulders. On Indian creek the upper five feet of 
the bed is a hard massive limestone, below which are about twenty 
feet of marly clay and rotl en limestone, which represents the transi­
tion of the limestone of the south to the clay of the northern part 
of the field. 

6. Oolernan Bed 

The greater part of the town of Coleman is built on the outcrop 
of this bed, which outcrops along the Colorado river, at the mouth 
of Mustang creek, or just west of the Concho-McCulloch county line. 
This bed, mostly clay, is from fifty to over one hundred feet thick, 
and very well marked from the Brady mountains to the northern 
part of the field. From the Colorado river north it forms the basal 
part of a continuous high escarpment. Along the Colorado river tn 
the south the bed is largely interstratified with thin bed~ of lime· 
stone, and much of the clay is marly and yellowish in color. Three 
miles north of the Colorado river the bed has the following dev·eIop­
ment: 

d. 

c. 
b. 
a. 

Marly yellowish clay, interstratified with thin beds of 
limestone ................................... . 

Clay ......................................... . 
Limestone .................................... . 
Clay .. ' ....................................... . 

10 feet.. 
15 feet. 

1 foot. 
25 feet. 

Farther north the bed loses its limestone and becomes more. sandy, 
shaly, and darker in color. North of Coleman well sections show it 
to be principally black or dark gray sandy clay shale, with many 
white specks scattered through the material. On Indian creek there 
is some black carbonaceous shale in which are occasional partings of 
coal, but none are more than from one to one and a half inches 
thick. 

7. Elm Oreek Bed 

This bed of limestone varies from twenty-five to one hundred ani)! 
fifty feet in thickness. 'rhe thickest exposures seen are along the 
Colorado riveI', at and below the mouth of Elm creek, and the 
thinnest are at the northern part of the field. The limestone being 
hard and of considerable thickness throughout and regularly under­
laid by a thick clay bed, a high escarpment is formed, which runs 
approximately north and south immediately west of Coleman, and 
is pretty clearly defined from the Brady mountains to the northern 
part of the field. Along the Colorado riv·er it is about one hundred 
and fifty feet thick, and consists mostly of bluish-gray limestone, 
with some yellowish, friable, dark shaly, and higb ly fossiliferous 
limestone. Most of the strata are from one to five fe'et thick, 
generally rough and somewhat nodular, but a few layers, as some 
of those at the mouth of Elm creek, are quit'e smooth and regularly 
textured, and would do moderately well for building stone, though 
rather brittle. 
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Between the various strata there are usually partings of soft or 
easily weathered, unevenly textured limestone, and at some places 
marly clay; thes·e assist in causing the strata to break down and 
crumble more rapidly, so except along the river the hillsides do not 
often present bluffy outcrops, but present sharply rolling surfaces. 

About three miles north of the Colorado river the basal ))art of the 
bed has the following section: 

d. White crumbling limestone .............................. 10 feet. 
c. Yellowish limestone, containing some red spots, weathers 

to subangular fragments and larger like-shaped pieces.. 4 feet. 
b. ~White or light gray limestone, weathers to subangular 

pieces and contains many BeUerophon crassus.......... 25 feet. 
a. Yellow weathering limestone: freshly broken pieces are 

brown in color, it breaks down from its outcrop in large 
ma;;;ses of irregular shape ............................ . 

The bed thins regularly to thc north, without any special change in 
character, except where it is a transition from the limestone to marl, 
clay or shaly strata. 

On Indian creek the bed is as follows: 

d. Hard white limestone ................................. . 
c. Soft limestone ........................................ . 
b. Sha.ly black clay ...................................... . 
a. Yellow limestone ...................................... . 

16 feet. 
4 feet. 
6 feet. 

2112 feet. 

The principal fossils collectf'd in this bed are: Syringopora sp.?, 
Athyris sp.?, Aviculopectcn sp.t, Prod~7lCtus semirecticulatu8, EuomphcL­
Ius sp.t, Bellerophon crassu.s, JJ1u1'chisoni terebra?, JJ1. trinodlolineatus 
(W. 1<~. Cummins), Platyceras sp.t, JJ1yaiina subqu(/,dmta, Pleurophorus 
sp.t, Allorisma subcuneata, Pinna peracuta. 

8. Bed No.8 

This bed of clay is from fifty to seventy-five feet thick in the north· 
ern part of the field and thins rapidly towards the south, till at the 
Colorado river it is almost lacking. From the river, four to five miles 
north, along the west side of Elm creek, it may be traced by a slight 
escarpment and a few fresh outcrops of clay. At the head of Panther 
creek it becomes of considerable prominence, and has the following 
section: 

c. Reddish' clay with some bluish cla.y ....................... 30 feet. 
b. Bright yellow clay ...................................... 2 feet. 
a. Clay .................................................... 5 feet. 

Three or four miles farther north, or about two miles south of the 
railroad, it has the following section: 
c. Clay ..................................................... 25 feet 
b. Hard bright yellow limestone ............................ 2 feet. 
a. Clay .................................................... 15 feet. 

West and northwest of Coleman the bed is from sixty to seventy-five 
feet thick, and remains very near that thickness t.o the northern part 
of the field. 

9. Jaw'er Bend Bed 

This bed is mostly limestone, and includes the outcropping strata 
in Jagger Bend of the Colorado river, and northward by Valera to the 
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north part of the field at Bluff creek. The level of the country south 
of the river makes only an approximate location of the bed possible. 

Along the Colorado river it is 75 feet thick or more, and thins north­
ward, till in the northern part of the field twenty-five feet would cover 
its total thickness. As shown in Jagger Bend, it consists of alternating 
beds of fiaggy, smooth limestone, carbonaceous shaly limestone, and 
carbonaceous clay. Some of the limestone, though rather brittle, would 
do moderately well for building purposes. The strata vary in thick­
ness from mere partings to four feet. Along the river the bed con­
tains an abundance of Syringopora, which occur in some places in 
large masses, as in the original place of growth, but at others it has. 
been torn from its place of growth, broken to pieces, and deposited 
with other sediment, which mixture makes up considerable of the 
shaly or fiaggy limestone. 

South of Home creek the bed consists of from one to two feet of 
bright yellow limestone at the base, and above that twenty-five to 
thirty feet of light gray limestone interstratified with some thin clay. 
In the north part of the field the carbonaceous nature does not show 
much, because the strata have been long exposed without much erosion. 
The fossils collected from this bed are: Syringopora srp.?, 'Athyris sp.1, 
P1'Od1WtUS serni-retimaatus, Pleurotoma1'ia sp.?, Pleurophvrus sp.t, 
.A.llorisma subctmeata. 

10. Valera Bed 

This bed of clay practically begins on the northside of the Colorado 
river near the mouth of Grape creek, and is barely traceable to its 
crossing of Elm creek, where it begins to thicken northwards, and at 
the railroad is about twenty-fivc feet thick. Along Horde and Bluff 
creeks it is about forty feet thiclc 

11. Bead Mountain Bed 

This bed of limestone outcrops along the river at Trap crossing and 
in Grape creek northeast of that crossing and outcrops around Bead 
mountain and to the north, as shown on the map. It is composed 
largely of dark colored, hard, brittle, slightly shaly limestone" alternat­
ing with softer light gray limestone. 

Along the river it is fully fifty feet thick, but its upper horizon being 
indefinite, its extent can only be approximated, and like the other 
limestone beds it thins to -the nort.h, till in the northern part of the 
field six to ten feet includes its continued limestone. 

12. Bed No. 12 

This clay bed prac:tically begins two miles southwest of Bead moun­
tain and rapidly thickens towards the north, till in the norl-hern part 
of the field it is fully seventy-five feet thick and has a three-foot stra­
tum of limestone near its middle. The clay is more or less sandy and 
rather variable in color from yellowish to bluish and reddish. 

13. GTape Greek Bed 

This bed, with a thiclmess of from 100 to 150 feet, or probably more, 
is composed mostly of light gray rather friable limestone, but in the 
southern and northern parts of the field it contains more or less clay. 
The average and usual width of outcrop is about three and one-half 
miles. The upper outcrop or limit of the bed cxtends up the Concho 
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river to the mouth of Duck creek, about two and a half miles west 
of the southeast corner of Runnels county. Along the railroad thl3 bed 
extends from one-fourth mile west of Bead mountain to within three 
miles of Talpa. . 

Along Brady creek the outcrop shows it to be at that place chiefly 
clay, and the limestone to be thin and somewhat regularly distributed 
through the bed. But northward to the river the limestone increases, 
till along the Concho river and on the south side of '1.he Colomdo river 
most of the bed is a light gray or dove-coIored friable limestone, and 
the clay is thin interstratified material which is not thick <,nough to 
be of any prominence. On the north side of the Colorado river nearly 
all the bed is limestone; the lower "9art a friable yellowish weathering 
limestone, the middle a harder bluish limestone, the upper mostly a 
hard, light blue or gray friable limestone. Bellerophon crassus, Pinna 
peracuta, Nautilus, and Syringopora are the most common fossil 
forms. 

From four or five miles south of the railroad to the north, the mid­
dle and upper portions of the bed include well marked clay horizons, 
which along the railroad are very thin, but thicken to twenty or 
twenty-five feet in the northern part of the field, and the bed as a 
whole has there about the following section: 

f. Clay ................................................... . 
e. Limestone, with some clay layers ......................... . 
d. Clay ................................................... . 
c. Limestone containing many BellerophlOn crass us fossils ... . 
b. Marly material ......................................... . 
a. Hard limestone ......................................... . 

25 feet. 
75 feet. 
25 feet. 
20 feet. 
S feet. 
2 feet. 

The following is a list of the fossils found in this bed: B1/ringopora 
sp.?, Productus sernireticulatus, P. pertenuis, Plettroiomaria sp.?, Bel· 
leTOphon crass1ts, Murchisonia terebra?, Plai1/ceras sp.?, Nautilus sp.?, 
Myalina sp.?, M. 81Ubquadrata, PleurophorU8 sp.?, Allorisma subcuneata, 
Pinna peracuta. 

14. Talpa Bed 

This bed is about two hundred to three hundred feet thid~, has an 
outcrop of four to six miles in width, and is nearly all composed of 
limestone strata, which are from a few inches to four feet thick, and 
mostly bard, massive, and rather unevenly textured. It is especially 
marked throughout by its containing many Productus semireiiC1tkLtus, 
large Ellomphalus, and Pleurotomaria, and its uniform lithologic char­
acter. Part of the bed is exposed in Brady creek, southeast of TIlden, 
[rom which place it extends almost due north to the Concho river. 
Talpa, Glen Cove, and Novice are situated near the center of the out­
crop. Along the Concho and Colorado rivers, the base is distinguished 
from the underlying bed by being composed of harder, bluer, and more 
massive strata, and by containing the large TIluomphalus, Pleurato­
maria, and Productus semireticulatus. 'fhroughout the bed there is 
lit.tle else than hard, massive gray or bluish limestone layers, one to 
four feet thick, with sorpe thin marly layers. On the Colorado river, 
near the middle of the bed, there is some shaly carbonaceous lime­
stone, but the rest of the bed there is more evenly textured and has 
smooth bedding planes. South of Talpa, considerable of the rock 1s 
yellowish on weathered surfaces. 

At the northern part of the field the base of this bed as exposed along 
Rough creek, east of Novice, is mostly limestone, but has some clays. 
Some of the limestone is shaly, or weathers into thin sharp-edged 
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pieces, but most of it is massive and bren,l,s down from its outcrop in 
blocks, or crumbles into small pieces. Its color is mostly blue, but 
some of it becomes yellowish On weathering. , 

Some 0[ the bed, especially the yellowish nodular part, IS very fos­
siliferous in the distinctiVe forms of this bed as well as in many other 
forms. The central and upper part of the bed is more regularly earn­
posed of limestone in layers from six inches to three feet thick. 

The fossils found in the bed are: Syringopora sp. fI, Spinfer plano­
convexn, He11lApronites c1'assus, Pl'oductus semireticulntu8, P. perten­
uis, E1wmphnl1is sp.?, Pleu,tomMin sp.?, Rellerophon cnrbonarius, B. 
crass1i8, M1irchisonia sp.?, Platyceras sP.?, Nautilus sp.T, Myalina sp.? 
M. su,bqnadrata, Pleu,rophoru,s sp.?, Alloris'fiw subcnneatn, Pinna per­
ncu,tn. 

15. Pctint Rock Bed 

'l'his bed is about one hundred and fifty feet thick, and is largely 
'composed of shaly. slightly carbonaceous limestone, a large part of 
which while not really shaly, is slightly so, and in weathering readily 
crumbles in to thin flake-like piE'ces. There is a considerable part of 
the bed, however, that in places shows little or no shaly nature. 

The characteristic features are its dark colored shaly rock and the 
Platyceras and Produ,ctus pe1'tentiis fossils found in it. The outcrop 
along and on either side of the Eden-Paint Rock road, from the Brady 
mountains to Paint Rock, shows numerous beds of dark colored shaly 
limestone, and good exposures of the same character of rock may be 
seen near the mouth of Kickapoo creek and along Hog creek south 
and southeast of Paint Rock. 

Along Pony creek, one to two miles from its mouth, there is a fine 
development of carbonaceous calcareous clay shale, in strata from one 
to fifteen feet thick, inter stratified with shaly limestone strata one to 
two feet thick. The limestone is rich in fossils, including the charac­
teristic forms of this bed. 

Among the exposures of the typical rock of this bed, the one along 
Mustang creek from its mouth to within one and one-half miles of 
Norwood, is one of the best. This distance along the cree], shows the 
total thickness of the bed, or fully one hundred and fifty feet of shaly 
limestone, interstratified with thin layers of carbonaceous, argilla­
ceous, lime shale, which is very soft, and weathers almost as readily 
as clay. Near the top of the bed some of the limestone is evenly 
textured, has smo,oth bedding planes, and is of a light blue or gray 
color. Nearly every stratum throughout the bed along this creek is 
more or less shaly, and in weathering breaks up into thin shale·like 
pieces. 

In the north part of the field, as shown along the South Fork of 
Jim Ned creel" west and northWest 0'f Novice, the shaly nature is not 
prominent, but somo strata are slightly shaly, and the characteristic 
fossils are abundant enough to pretty well locate the limits of the bed. 
It forms the uppermost bed which has been referred to the Albany 
division, and is overlaid by yellowish limestone and red clay, the lime­
stones usually co'ntaining great numbers of Pleurophorus, Aviculopec­
ten, M ee7£ella striato-costntn, and Myalina. 

Some of the fossils collected from this bed are as follows: AthyriIJ 
su,btilitn, HernipTonites crass1ls, Avicu,lopecten occiclentalis, Produ,ctus 
semi1'eticnlatus, P. pertenuis, lJJulomphalus sp.7, E. 1"UgOS1i8, Pleuroto. 
mnria sp.?, Bellerophon C1"(ISS11,S, B. sp.t, M'urchisonia sp, P, Plntyccrn& 
sp.?, Orthocerns sp,?, JI.1yalinn 81ibqtUldratn, Pleur'ophoru,s sY.?, Allor· 
ismn s11,bcnnenta, Pinna perncnta,. 
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ECONOMIC GEOLOGY 

COAL 

The coal of this field is confined to the Canyon, Cisco, and Albany 
divisions, the greater part of it being in the Cisco division, The seams 
in the Canyon and Albany divisions nre too thin to work and of small 
extent. There are only two seams in the Cisco division that contain 
anything like worlmble coaL The thin seams are numerous and local, 
and ure from mere partings to five or six inches thick. SOIlle of the 
ontcrops of these thin scams are as follows: 
Canyon Division: 

Brownwood bed; on Clear creek, three miles from its mouth, 
Cisco Division: 

Tricldlam bed; two to three miles north of Thrifty, and fonr miles 
south of Byrd's Store, 

Speck Mountain clay bed; at the 'William Adams place, two miles 
south of East and West mountain, 

Santa Anna bed; on Jim Ned creek on the Anderson snrvey, 
Santa Anna branch bed; along Santa Anna branch, east of Colonel 

MahOllt'Y's honse; along Panther creek three to fonr miles from 
its montb; alcng the Colorado river nt Horseshoe Bend. 

Albany Division: 
Indian Creek bed; four miles norlh of Coleman, or the "Gordon 

Coa!." 
Coleman bed; about fonr miles north of Coleman. 
At a number of places these thin scams have been prospected and 

always found too thin to pay for working. From their limited extent, 
unfavorable conditions for accumulation of coal, and unfavorable 
existing outerops, it is practieaJly useless to expend labor in working 
them, 

There are, however, two seams in the Cisco division that are worthy 
of more careful study. The lower of Lhese two seams is in the Lohn 
bed, or jllS't below the Chaffin limestone, and bas been worJ,ed at the 
Chaffin mine east of vValdrip; the upper scam is the one worl,ed at 
Waldrip; on Bull creek, on Home creek, and on Jim Ned creek at the 
Silver Moon mine. 

The position of this latter seam in the ~Waldrip bed is shown in the 
Rcckwood section, 111ate IV, and the positions of both seams are shown 
in scctions Nos. 4 and 5 of the Cisco division, 

Oonti11l12ty at tile Two SC(l1ns,-Both lwds show some irregularities 
in extent, probably due to bl'eaks in the belt of the original plant 
accumulation, or erosion of the bed while the vegetation was accumu­
lating, or a eombination of bolh. These hrealm of the coal bed are 
slllall and not irequent in the upper seam, but are marked character­
isties of the lower or Chaffin seam. 

TIlE CJIAFFI:"f SEAM 

At the Chaffin mine this coal is immediately below the Chaffin 
limestone. As shown on tb e map, and described under the head of 
the "Chaffin Limestone Bed," this limestone, with a few breaks, 
extends across this field from Brady creek to and beyond Pecan 
bayou, and so, by locating it, the horizon of the Chaffin coal is closely 
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determined. But as a matter of fact this coal has nowhere been seen 
in the outcrop of the Lohn clays except at the Chaffin coal mine, and 
the outcrop of this thin day bed generall,Y indicates the absence 
rather than a probability of coal. 

East of Rockwood, wells sunk through the Chaffin limestone into 
the clay where the coal should be, show no coal, but a very little 
carbonaceous shale with plant impressions. On Home creek the clays 
under this limestone have something of the appearance of clays 
associated with coal, but the little prospecting below this limestone 
has revealed no coal. 

North of Hom8 creek the Chaffin limestone divides into two bods, 
al'! previously described, 

In the lower part of the 'Waldrip bed, on the northeast corner of 
tho San1llel Sprague survey, Mr. R. M. Low has recently drilled a 
well about 160 feet deep. ,He gave me the following section from 
memory: 

i. 
h. 
g. 
f. 
e, 
d. 
c, 
b. 
a. 

Soil .. , ......................... : ..... , .... . 
Sandstone ....... , ......................... ' . 
Blue clay ............ , ................. , .. , . 
Red clay, with some siliceous pebbles ........... . 
Hard brown limestone ............ , .. , .... , , , .. 
Red day .................................. . 
Whit~ limestone . . . . . . . . . . . . . . . . . . . . . . . . . . . .. 4 
Coal (probably part ~hale) ... " ........... , ... . 
Red clay ........ , .......... , ..... , .. , .. "." 

4 feet, 
8 feet. 

4. 0 feet. 
3 0 feet. 

3 feet. 
2fl feet. 

to 5 feet. 
i] feet. 

40 foet. 

"a" and "b" belong to the Lohn bed; "c," "d," and "e" belong io 
the Chaffin limestone bed, and the higher strata are the lower part 
of the Vv'aldrip bed, 01' that part under the Bull creek coal seam. 

The position of this coal just under the Chaffin limestone being 
tbe same as the position of Umt at the Chaffin mine, it could not well 
be regarded as other than the same coal, though the bed is probably 
not now continuous throughout. As this well was drilled [or water, 
and the qualit,y or even quantity of the coal is more or less conjec­
ture, the value of the seam is yet to be determined. 

At and near the Silver Moon mine two shafts have been sunk 
below the upper or Dull creok coal seam, with a view of determining 
wheiher other workable coal seams lay below, but in each case (two 
times) the prospecting was stopped at the limestone stratum "c," 
which is the second limestone below the upper coal seam, as the 
strata exist along Mud and Jim Ned crooks. No further evidence 
of this lower coal seam wns obtained to tho n01:th, and the outcrop 
of the Lohn bed would indicate the absence rather than the presence 
of coal. 

Sections Nos. 4 and 5 across the Cisco division were made to 
include the Chaffin mine and the Low well, and it is probable that 
those two places, with limited extent to the west of them, include 
the only places where this coal scam exists in this field. Between the 
Chaffin mine and Rockwood, ihe coal se8ms to have been eroded and 
sandstones and conglomerates deposited, and as the Chaffin mine is 
at the eastern outcrop of the coal bed, the most probable extent of 
the coal is to the southwest from the mine. 

THE 1:PPER OR BULL CREEK SYSTl<:]'/r 

This seam* is most probably the same as the coal seam No. 7 of 

'See Second Annual Report Geological SUI'vey of Texa" p. 373. 
Sec First Report of Progress Geological SUI'vey of 'l'exas, 1888, P. 49. 
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the general sections made by Prof. W. F. Cummins. This coal seam 
has been found at numerous places throughout the field along the 
outcrop of the Waldrip bed, which, as shown in the Rockwood sec­
tion, contains this coal. The coal mines that have been or are now 
worked and the outcrop of thIs coal bed are shown on the map. 

'fhe numerous and distributed localities across the field near the 
outcrop of the coal seam, where the coal has been found, prove con­
clusively that the bed from the line connecting its outCl'OPS, extends 
in almost an unbroken bed or seam back to the west, but varies much 
in thickness at different places. At some places, however, within 
this area, the coal has been found lacking, but in such cases localities 
near by on either side prove the existence of the seam, so that the 
places where the coal bed belongs and is not found are decidedly 
exceptions and not the rule. The seam contains frequent places 
where the coal is wedged out for a foot or two, and some cases of 
failure in finding coal in drilling for it can easily be explained by 
the occurrence of the wedged out points and "horsebacks." Where 
shafts have been put down and no cQal found, sandstones and con­
glomerates or highl,y sandy clays passed through indicated rapid 
current action that probably cut away the coal vegetation at the 
time of its accumulation. 

TITE CHAFFIN COAL 

The coal at the Chaffin mine is twenty inches thic];:, * and probably 
of a better quality than the Bull creek coal, though we were not 
able to get specimens from the mine for analysis, as it had be'en 
neglected and was filled with water and mud. 

THE nULL CREEK COAL SEAIvI 

The several places where this coal s'eam has been found on and to 
the south of Brady creek, it is reported to be about a foot thick; in 
the north part of the field the evidence is that it is no better, or 
even not so good. At the Silver Moon mine the average of several 
measurements of the coal is as follows: 

e. 
d. 
c. 
b. 
a. 

Coal (very variable) ........................ . 
Sla to or hard clay ............................... . 

Coal (somewhat variable in thickness) ......... . 
Slate or hard clay .......................... . 
Coal ....... '," " ... , .................... . 

1 to 3 inches. 
10 inches. 

6 inches. 
5 inches. 
8 inchos. 

Only the two lower seams are worked, the analyses of which are 
as follows: 

Coal Coal 
Seam "c." Seam "a:' 

Water ................................. . 2.26 2.4.6 
Volatile matter .......................... . 39.75 37.31 
Fixed carbon ................................. . 44.87 42.89 
Ash .......................................... . 13.12 17.34 

tTotal. ............................. , 100.00 100.00 
8.89 Sulphur ... " .............. , . .. . .... .. .. . 2.94 

*G<lological Survey of TexaA, ]889, P. 159. 
tAnalyses by L. E. Dickson. 



Repo1't of ColO1'ado Coal Field of Texas 65 

The thinness of this coal, its being soeparated by slate that must 
be removed, and the high per cent of sulphur and ash, are all ob­
jectionable elements that make this part of the coal field und'8sirabllil 
for working. 

East of the Santa Anna, on the Mary Anne Fisk survey, a Corsicana 
coal prosp'ecting company, in the winter of 1891, sunk a coal pros­
pecting drill 305 feet. No section of the strata passed through could 
be obtained, but from the geological elevation where the work began 
(just below limestonoe No. 3 of the Rockwood section) it is most 
probable that their work extended into the Lohn bed, and con­
sequently pretty well determined the coal probabilities of both th'e 
upper (Bull creek) and lower (Chaffin) seams. This and several 
other prospecting shafts n'ear by contained a little coal at the horizon 
of the Bull creek seam, but entirely too little to work. 

Along Home creek, about at the south line of the William Skirlock 
survey, several shafts hav·e been put down to the Bull creek coal, 
and it is reported to be from twenty-four to thirty inches thick anrl 
of very good quality. The greatest amount of prospecting has been 
done in the vicinity of Waldrip and Bull creek, and the coal found 
to vary from one foot to about thirty inches in thickness, but in 
nearly all the shafts it is fully two feet thick. Outcrops along Bull 
creek show the coal to be two feet or more in thickness. 

The only mine now boeing operated is that of the Star and Crescent 
company, about one and a quarter miles southwest of Rockwood. In 
September the tunnel from the main entry was forty to fifty feet 
long, and from a general averagoe of the coal seams along this face 
the following section was made: 

g. Coal ..............•........................ 
f. Shale (clay) ................................ . 
e. Coal ....................................... . 
d. Earthy coal ....................................... . 

1 % inches. 
3 inches. 
4 inches. 
1 inch. 

c. Coal .............................................. . 
b. Earthy coal ....................................... . 
a. Coal ...................................... . 

3 inches. 
Y2 inch. 

16 inches. 

Seam "g" is not worked, but the rest of th'e coal (twenty-four and 
a half inches) is all mined together. 

The following analyses were made of the different parts of this 
coal, the specimens all being taken from one block representing the 
total thickness and an average specimen. . 

Water ................... . 
Volatile matter ............ . 
Fixed carbon .............. . 
Ash ..................... . 

No. 1. 
4.71 

39.26 
46.24 

9.79 

*Total. ....... 1 ••••••••• 100.00 
Sulphur .......... , .. . .. . .. 2.22 

"Analyses by L. E. Dickson. 

No.2. 
3.98 

37.36 
40.58 
18.08 

100.00 
5.06 

No.3. 
2.67 

38.79 
46.12 
12.42 

100.00 
4.17 

No. 40. 
2.63 

39.-i3 
43.49 
14.45 

100.00 
2.90 
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No.5, or "b" No.6, or "d" 
of section. of seCtion. 

Water ............................... 2.29 
Volatile matter ............................ 23.49 
Fixed carbon .......................... 32.06 
Ash ................................. 42.16 

Total. ............................ 100.00 
Sulphur .. '" ... . .. .. . . . ...... .. ... . .. 3.29 

2.17 
19.95 
26.13 
51. 75 

100.00 
0.99 

By taking the per cent of the coal seam worked, that each analysis 
represents, and making an average of the full seam, we have the 
twenty-foul' and one-half inches of coal represented by the following 
analysis: 

Water ..................................... . 
Volatile matter .............................. . 
Fixed carbon ................................ . 
Ash ....................................... . 

3.23 per cent. 
37.54 per cent. 
42.80 per cent. 
16.40 per cent. 

Total. .............. , .................... 100.00 per cent. 
Sulphur ..................................... 3.67 per cent. 

Th-e percentages of sulphur and ash are high, and the per cent of 
water is slightly more than an average, so it is to the position of the 
coal more than its amount and quality that its development depends. 
The increasing population of the poorly timbered country to the west 
demand fuel, and with increasing demand the feasibility of working 
thin and inferior coal seams will become greater. 'I'h-e roofing in 
all the mines is found good and usually is a hardened clay. At the 
Chaffin mine the roof is the Chaffin limestone .. 

It is probable, that from known thickness-es of the Bull creek coal 
at different localities, that an area extending from Home creek to a 
few miles south of 'Waldrip includes the best part of this coal seam 
in the Colorado coal fi-eld, and that the mine now in operation by 
Star and Crescent company one and one-fourth miles southwest of 
Rockwood is a fair average of what the field may be expected to 
show. The dip of the coal seams is about forty f-eet per mile north 
60 degrees to 70 degrees west. 

The Chaffin and Bull creek coals have by several persons be-en Te­
!;"arded as the same seam. The local nature of the Chaffin coal, the 
ilomewhat irregularly associated stratigraphy, and the similarity of 
the two seams make it of some difficulty to decide their positions 
a.nd relations. But, as has been shown, the Chaffin limestone is by 
no means a local bed, but ex1:ends clear across the field, and from 
Brady creek to the I}orth of Home creek the bed is quite regular and 
from eight to twenty feet thick, all of the sam-e massive, splintery 
Weathering, bluish white or gray limestone, and, where not covered 
by the Cretac-eous beds, it is continuously traceable, except between 
the C910rado river and a point about one mile south of Rockwood. 
Then it is evident that if the outcrop of this bed is so regular, its 
extent to the west under the overlying beds would also be regular, 
at least for the short distance between the Ohaffin mine and those 
near Waldrip (the Harris and Williamson mines). But ov-er the 
coal at these latter places there is no such limestone bed, and the 
same is true with the Bull creek coal farther to the north. As shown 
in the Rockwood s~ction, page 434, the first two limestone strata 
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above the Bull creek coal seam are very thin, and, as discuss-ed 
under the "Waldrip beds," they are distinct in character of material. 
Both limestone strata (No.1 and No.2) may be seen outcropping 
on the east river bank opposite Waldrip Postoffice, and have about 
the same appearance and relative vertical distance apart as th-ey 
have southwest of Rockwood, so they, too, are uniform and can not 
be confounded with the Chaffin limestone. Stratum No. 1 outcrops 
about one·fourth of a mil-e east of Waldrip Postoffice, and the clay 
stratum "3," with its characteristic ironstone nodules, is also finely 
exposed from one-half to three-fourths of a mile east of the post­
office, and as this horizon of ironstone nodules is in the middle part 
of stratum "3," th·e Bull creek coal seam is not far below it, and 
would outcrop at about a mile east of Waldrip, or half a mile or 
more west of the Chaffin coal mine. 

OlU AND GAS 

A majority of the deeper wells in the Canyon, and a large per cent 
of those in the Cisco division, giv'e off some natural gas. Some of 
them afford such quantities of gas that when it is lighted it furnishes 
a constant flame for several hours, this being especially the case 
when the gas is first struck, or wh·en the water is pumped out of the 
gas well. 

The Albany and Strawn divisions also have some weak gas wellS, 
but wells affording gas are not common in these divisions. In the 
Cisco and Canyon divisions some oil has also been obtained from a 
few wells. 

In 1878, Mr. Martin Meinsinger sunk a well at Brownwood for 
water, and at a shallow depth struck a sandstone which gave a slight 
flow of light oil. He says the flow is now fourteen to sixteen gallons 
per day. The oil is sold for lubricating purpos,es, and is said to be 
of excellent quality. Mr. L. L. Shields drilled a well at Trickham 
to a depth of 220 feet, and at a depth of 100 feet salt artesian water 
was reached which brought up som-e oil. Near Milburn a sipe of 
oil has been obtained, and at several other places in the Canyon 
division very small sipes of oil have been struck. -

The occurrence of gas and oil, '('speCially that at Brownwood, 
caused the Colorado and Sunset oil prospecting companies to be 
formed, which, in 1890, put down two wells at Brownwood. 

The Sunset Oil Company sunk a well (the Lone Star well) to a 
depth of 1,938 f·eet. Th(1 firot 1,500 feet was through alternating 
beds of sandstone, clays, and shaly clays, below which the shaly 
nature rapidly increased, and toward the bottom of the well hard 
white limestone was passed through. At 512 feet salt artesian 
wat-er was struck in sandstQJ1e, at 1,600 feet a little oil wa,s obtained 
tn limestone rock, allif at 1,935 feet another sipe of oil was obtained 
Erom limeston~ 

The Colorado company sunk a well (Well No.2) within about 
one-fourth of a mile of the above, to a depth of 1,643 feet. The first 
1,500 feet was through alternating sandstone, clay, and shaly clay 
Itrata, below which was more pure shale and hard white limestone. 
galt artesian wat·er was obtained in this well, and quite a flow of 
{as from sandstone was struck at 1,500 feet, and at 1,561 feet a 
lip8 of oil was reached. The gas was utilized for a short time for 
!l.eating a boiler used at the oil well works. 

There can be but little doubt but that the lower parts of those 
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wells are in the Bend division, for beds of the Strawn division con­
tain almost no limestone or true shale, and the shales and limestones 
in the lower part of those wells closely resemble or are identical 
with the outcropping shales and limestones of the Bend division; 
and further, the beds of the Strawn lie unconformably on the Bend 
division, so that the latter division might be reached at irregular 
depths. 

ORIGIN OF OIL AND CONDITIONS OF ACCUMULATION 

The best authorities unhesitatingly affirm that oil is derived from 
organic matter, and that shale beds are its most common source. 
The great accumulations of oil, however, are not found in the rock 
from which it originated, but in an overlying porous stratum which 
furnishes a collecting reservoir for the accumUlation of oil. From 
ages to ages the oil rises or by some distilling process is passed to 
the overlying strata. This overlying porous or reservoi.r bed must 
be overlaid b1y some impervious material so as not to allow the oil 
to continue upwards to the surface and waste away. It is obvious 
that if this series of beds, i. e., at the base oil producing beds, OV8<I'­
laid by porous Or reservoir beds, and this in turn overlaid by im­
pervious material, were highly inclined so as to leave one edge 
of the beds outcropping, the oil would slowly pass from the 
oil producing bed into the porous bed and upwards through this 
to "the outcrop and waste away; while if the beds of the above named 
order were thrown into folds the oil would pass from the basal or 
synclines to the upper or anticlines and there, everywher(' overlaId 
by impervious strata, the oil with its tendency to continue upwards 
could go no further and would accumUlate. Some such structure of 
the strata for hemming the oil in its natural directions of movement 
is necessary for the accumulations of eConomical value. 

Some oil fields are situated in monoclinal structure of the strata, 
and the beds are practicall,Y horizontal, but there the above hemming 
conditions are equally true. 

As elsewhe,re shown, the Strawn, Canyon, Cisco, and Albany divi­
sions are laid down unconformably on the Bend division. The Bend 
strata dip to the north quite rapidly along its contact with the higher 
divisions; but most likely further to the north, away from the older 
rocks and under the higher divisions, its dip rapidly decreases till 
it lies in almost level or slightly folded strata. 

The upper part of the Bend division consists of carbonaceous 
shales, seemingl,y such as are needed as the source of oil. 

The overlying Canyon, Strawn, and Cisco divisions have porous 
sandstone beds well adapted to hold oil, and these sandstones are 
overlaid by impervious clays. These sandstone and clay beds dip 
quite regularly and on an average about fifty feet to the mile to the 
northwest, so that the oil could mOVe upwards along these inclines 
and waste away where the porous or oil gathering strata outcrop. 
The most rapidly dipping strata would allow the most ravid waste, 
or no accumulation of oil, while the strata that dip but little or are 
practically level would accumulate some gas and oil. 

The Strawn division, near its basal part, dillS over 100 feet per 
mile, and the dip decreases quite regularly upward to the upper part 
of the Canyon and the lower part of the Cisco divisions, and the 
Albany division seems to dip slightly more than the basal part of 
the Cisco division: 'l'he Albany division is nearly all hard limestone 
and impervious clay, so its strata are not wen adapted to form reser­
voirs. The comparative shallowness of the covering of the Bend 
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shale by the Strawn strata and the high inclination of the latter 
make its conditions very unfavorable for oil. 

The particular places of some of the most nearlJY horizontal strata 
in this field are as follows: 

Along the Colorado river at the M'ltchell and old Military road 
crossings, or from the mouth of Home creek to Cow creek; a second 
locality is along the Colorado river from a little west of the mouth 
of the Colorado river to below the Jaggers bend of the river; a third 
locality is at and a few miles to the north of Brownwood; and a 
fourth, a very small area along Jim Ned creek about four miles east 
of 'fhrifty. 

While these localities probably represent the best conditions of 
the strata in this field, they can not, with our present knowledge of 
them, be claimed to be good; and none of them, except that at the 
mouth of the Concho river, shows any special outward signs of oil 
below. There a large part of the limestone and included shaly lime­
stone or clay is slightly bituminous, some of which will burn* with­
out loss of volume. 

Irregularities of original bedding may make some local places 
favorable for the accumulation of small quantities of gas and oil. 
The Meinsinger well at Brownwood most probably is situated in 
some such locally favored bedding. 

It might be supposed that the Bend division, away from its out­
crop, at places has the proper anticlines or flexures of bedding for 
the accumulation of oil, but such a place would be difficult to locate, 
since the strata are deeply buried there; and besides the Bend lime­
stone is too dense to make good reservoirs, and, so far as known, 
the shale nearly all lies at the top of the division and its oil would 
pass into the higher divisions. 

With these conditions it seems very improbable that oil or gas in 
economic quantities can be expected to be found in this field, but 
some closer work is needed to fuUy determine the question. 

IRON ORE 

The occurrence of numerous nodules of iron in some localities has 
led persons to think that larger quantities existed farther back in 
the hills, or deeper in the ground, and in a few cases some money 
and labor have been expended in digging f,or iron. There are two 
geological horizons that carry enough iron to make the localities 
along their outcrop noticeable. 

These horizons are the basal part of the Trinity conglomerate west 
of Bangs, and southeast of Brownwood on either side of Pecan bayou, 
and the second horizon is the central part of the Waldrip bed of the 
Cisco division of the Carboniferous. In both horizons, iron nodules 
occur scattered through the bed through a vertical distance of from 
five to six feet, and as the beds are worn down the hard iron nodules, 
resisting weathering longer, are left scattered over the ground, even 
thicker than they occur along any plane in the bed, in too small 
quantities to work. 

CLAYS 

There are two classes of claJys in this district; one composing the 
regular strata of the beds, and the other Quaternary deposits, or 
accumulations Qf clays worn from the outcropping clay beds, and 
deposited in valleys at the foot of escarpments, etc. These later 

*See First Annual Report, Geological Survey of Texas, p. 216. 
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deposits are more or less mixed with other materials, especially where 
other than clay strata are near by, sand nearly always forms a large 
per cent. These are the deposits that are used in making brick, as 
they contain the desired proportions of sand and clay to make good 
brick. This class of deposit is abundant in the Coa,! Measures, and 
good brick making material may be found in any of the divisions, 
but especially in the Strawn and Cisco divisions. 

The strata throughout the divisions afford clays with varying pro" 
portion of the elements, especially sand, lime, and iron. The lime, 
however, usually forms but a small per cent. Iron is usually con" 
tained in a high per cent, especially in the cla,YS above the central 
part of the Cisco division. 

ThE' following analyses rE'present the greater part of the clay of 
. the Carboniferous below the middle part of the Cisco division: 

No. 1 Canyon division, Brownwood bed, one and one-half mil.es 
northeast of Milburn. 

No.2, Cisco division, Waldrip bed, clay above the coal seam at the 
Silver Moon mine. * 

Water ................ , ...............•... 
Loss on ignition (water and carbonic acid) .... . 
Silica ................................... . 
Ferric oxide ., ............................ . 
Alumina ... , ............ , ................ . 
Lime ...................................• 
Magnesia ...... , . '" '" .................. . 
Potash .................................. . 
Soda .................................•..• 

No. 1. 
1. 70 
7.09 

57.60 
6.14 

19.34 
1.23 
2.01 
2.02 
2.73 

Total ...•.............•....•......... 99.86 

No.2. 
1. 79 
7.07 

55.57 
7.35 

22.04 
0.35 
1.35 
1.04 
3.46 

100.02 

The high per cent of the fluxing elements of iron, lime, magnesia, 
potash, and soda in these clays shows they are not fire clays, nor 
clays that can be used for the finer grades of manufacture. But as 
they represent the general character of the cl~ beds, and not par" 
ticular deposits, better clays may be expected to be found as soon 
as the deposits can be more closely examined. 

BUILDING STONE 

This district is abundantly supplied with good stone for ordinary 
buildings. In both the Carboniferous and Cretaceous systems there 
are sandstones and limestones of excellent quality for building pur" 
poses. 

'1'he sandstones are mostly confined to the lower divisions of the 
Carboniferous, while the best limestones are mostly those of the 
Caprina bed of the Cretaceous. 

WEATHERING AND DURADILITY OF BUILDING STONES 

The lasting qualities of a stone var,y greatly according to the 
climate in which it is placed. If there is a great variation of heat 
and cold, the expansion and contraction due to these changes of 
temperature have a tendency to lessen the coherency between the 
grains; especially is this the case if the rock is composed of grains 
or particles of different minerals of different expansive coefficients. 
If the stone is porous and has an argillaceous cement, either of which 

'Analyses by L. E. Dickson. 
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will cause it to absorb water readily, because of the enormous ex­
pansive power of freezing water, frosts will loosen outer thin coats 
and more or less weaken the stone to greater depths. Lfmestones 
or sandstones with calcareous cement are slightly soluble; especially 
is this the caSe in the acidulated atmosphere of cities, the outer coats 
of the rock are decomposed, washed or blown away, and fresh sur­
faces exposed for renewed disintegration. This action may be slow, 
but after long periods of time becomes important. 

In selecting a quarrying place much can be determined by observing 
the weathering properties of the different layers as shown in their 
outcrops. The most durable onos make the most prominent outcrops, 
while the layers least fitted for withst.anding weathering have become 
decomposed and worn farther back into the main rock bed. 

BUILDING STONES OF TIlE CARBONIFEROUS BEDS 

STRAWN DIVISION 

As already stated, this division contains by far the most stone good 
for building purpOses in the Colorado Coal Field. Sandstone 'beds and 
clay beds are quite equally divided and well distributed throughout 
this division, as shown on the map. Nearly every sandstone bed con­
tains good building stone, and the folloWing description of the sand­
stone applies almost equally well to all the beds: 

The sandstone has little color, or is of a very light gray and changes 
but slightly upon exposure, which shows that it contains little iron. 
Each layer of the rock is usually massive and has no outward appear­
ance of any but a general and regular commingling of its constituent 
grains, but it usually can be split or broken along planes parallel to 
its bedding surfaces easier than in other directions. This property is, 
however, rarely enough marked to make the strata distinctly flaggy. 
The grains composiflg the rock are rather fine, angular, mostly white 
quartz, some few red siliceous grains, and a little mica. The compara­
tive uniform size of the grains and regular compactness of the rock 
make it one of evcn texture, homogeneous structure, and regular 
weathering. 'L'he rock contains but little cement, and its tenacity is 
largely due to the pressure to which it has been subjected. The small 
amount of cement material is usually siliceous, though calcareous and 
arg'illaceous material occur in some of the beds. Those conlaining the 
calcareous cement are usually the hardest, because the siliceous mate· 
rial present is so little that it rarely ever makes the rock very hard. 
On an average the stone is hard tmough for any ordinary buildings, ana 
soft enough to dress easily. After the rock is taken from the quarry 
and exposed to the air it hardens very rapidly. The cause of this 
hardening has been explained by Newberry 2tS follows: * "The rock 
when taken from the quarry contains moisture or quarry water, which 
water holds in solution small particles of siliceous, calcareous, and 
clayey matter, which, as the water is drawn to the surface of the rock 
and evaporated, deposits those cementing materials in the outer crust 
of the rock. For this reason a rock should be dressed to its final shape 
when first taken from the quarry, for this 'quarry water' once having 
carried and deposited its cements to form the outer crust there is no­
more to be thus placed when that crust is broken away by !'edressing 
or drcssing after the seasoning of the rock." 

The above general cbaracteristics apply quite definitely to most of 
the sandstone that is adapted to building purposes. The strata that 
contain too much clay for good stonE' will usually be readily recog-

'Stones fOT Building and Decoration, G. P. Merrill, P. 364. 
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nized by its readily decomposing along its outcrop. Some of the rock 
is of coa,rser grains and more loosely bound together, such as most of 
the Brown creek bed (10) or that west of Big Valley. F€l"ruginous 
and conglomeritic strata become somewhat more prominent in the 
upper beds of the Stra,wn division, and the relative proportiGn of good 
building stone Slightly decreases, but is still very abundant in every 
bed. 

Some of the beds have very thick massive layers. Stones of uniform 
structure ten feet thick or more and of most any desired length might 
be obtained along Burnt branch southwest of Red Bluff; along the 
Colorado river below Shadwick's mill; in James' bend Of Colorado 
river, or Fox Ford, and along Pompey, Blanket, a,nd Rough creeks, and 
other localities. The stonp along Antelope creek east of Red Bluff 
and near the mouth of Elliott creek occurs usually in thin smooth 
flaggy layers and of good quality. The stone for building the court 
house at Gold1.hwaite was quarried on Nabor's creek, where the strata 
are composed of smooth layers one to four feet thiclc 

On Pompey creek, at the dId "wire" road crossing, some qua,rrying 
has been done. The layers are from one to three feet thick, and the 
stone is of a reddish color, but not of uniform color throughout the 
bed, and even along the same layprs the color va,ries slightly. In 
other characteristics the rock is regular. 

On China creek, about two miles from its mouth, some sandstone 
layers three feet thick, of a light color and uniform texture. have been 
worked. Near the mouth of Brown creek the Brown creek bed has 
been worked to some extent. Most of the strata are rather soft for 
ilubstantial constructions, but some are quite hard, especially those 
that contain calcareous cement. 

The Ricker bed, on the south side of Pecan bayou, about four miles 
from Brownwood, has been quarried considerably for building in 
Brownwood. The stone is of the light colored variety characteristic 
of this division. 

There are numerous other places where stone has been quarried for 
local demands. 

CANYON DIVISION 

LIMESTONES.-While there is an a,bundance of limestone in this divi­
sion, its irregular texture ::tlmost wholly unfits it for building purposes. 

SANDS'l'ONE.-Sandstone beds arc not common in this division, and 
are mostly unfit for building stones because of their friableness, gritty 
and conglomeritic nature, but good building sandstone occurs at a 
number of places and in almost every community. 

Just southWest of Brownwood a thin bed has been extensively 
worked. Its outcrop in the low lands requires the removal of a con­
siderable amount of material to worl, the layers back from the outcrop. 

About two mill'S west of Brady, on the west side of Post Oak creek, 
considerable quarrying has been done in a ten-foot stratum of sand­
stone, which contains about four feet of workable rock. It outcrops 
at the top of an escarpment and requires but little work in removing 
the material to obtain the l'OeIL It contains a little iron, so that on 
exposure of the newly quarried slightly gray sandstone it changes to a 
slightly yellowish color. 

CONGLOMERATE.-Some of the Rochelle conglomerate is so firmly 
cemented by a siliceous and ferruginous cement that it is susceptible 
of polishing, and might be used for some ornamental purposes. The 
siliceous pebbles are brown, white, pink, yellowish, red, and some 
almost black. The cement is a reddish color, and almost as hard as 

• 
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the siliceous pebbles, so that in dressing the pebbles break as rc·adily 
as the cementing material. 

OISCO DIVISION 

LIMESTO:"fE.-The limestones of this division are of very much the 
same character as those of the Canyon division, and therefore not 
suitable for building purposes. Somc localities, however, contain 
moderately fair stone that may be used for interior construction. 
There is'a slight increase of regularity of structure and toughness of 
the' rock towards the upper part of the division. 

SANDSTONEs.-The sn,ndstones are mostly friable, gritty, and can­
glomeritic, and useless as building slonos, but some good rock occurs, 
especially from the railroad north in the lower half of the d~vision. 

ALBANY DIVISION 

Sandstones are practically wanting in this division. 
LIM1';S'J'ONES.-This division is largely composed of limesi ones, the 

greater part of which are unfit for building stone, but there is an 
abundance of rock moderately good for ordinary construction. The 
limestones bost adapted for building purposes are those layers with 
smooth bedding planes, six inches to three feet thick, which outcrop 
in abundance along the Colorado river n,t the mouth of Elm creek, in 
Jagger bend, and along Mustang creek below Norwood. The rock is 
hard and rather brittle, so that in dressing it breaks in unexpected 
directions. This defect, however, is almost absent in some 0:1' the 
strata. The stone contains a little carbonaceous matter, giving it a 
gray color, is of uniform compact or close texture, and of very high 
compressive strength. 

CRETACEOUS BUILDING STONES 

SANDSTONEs.-The only Cretaceous sandstones that can be used for 
building purposes are a few local deposits of the 'frinity conglomerate, 
and the only place yet worked is at the head of Devil's branch, about 
seven miles southeast of Brownwood. At that place the 'l'rinity con­
glomerate has the following section: 

f. Soft calcareous sandstone ............................. . 
e. Red sandstone ......................................... . 
d. Red sandstone ......................................... . 
c. Red sandstone ......................................... . 
b. Red sandstone ......................................... . 
a. Conglo.merate ......................................... . 

-feet. 
2 feet. 
1 foot. 

Viz feet. 
3 feet. 

2 (J'feet. 

"b," "c," "d," and "e" include the workable layers. The stone is red 
colored, composed of white and some red siliceous and quartz grains, 
and has a calcareous cement, a high compressive strength, and m[)'ssive 
structure. Some few quartz pebbles occur in it, and concretions and 
argillaceous pockets occasionally occur, so Lhat some extra stone must be 
worked to obtain perfect pieces. Blocks two to three feet square are 
about as large as can be obtained. This stone is now being used in 
Brownwood to trim some of the finest buildings and makes a very 
showy and beautiful stone. Other deposits of this same material may 
be found in this conglomerate bed along the bayou, but in most of 
ihe similar deposits the rock is too soft for building purposes. 
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LLMESTONE.-The Cretaceous limcstones of this field that are suited 
for building stoncs, are almost wholly confined to the Caprina bed, 
i. e., the strata capving Santa Anna mountains, Brady mountains, and 
the Cretaceous area north ot' TaiVa. '.Phese strata have [1, beutiful 
white color, are amorphous, have a good compressive strength, uniform 
texture, and are easily dressed. The strata are thick enough to obtain 
stones from three to four feet thick This bed is being worked at 
Santa Anna, and shipped to distant points. 

ROAD MAKING MATERIAL 

There are several classes of rock in this field that are adapted to 
macadamizing roads. Among the most important are the Carbonif­
erous conglomerates, cherts, and limestones. 

LIII1ESONEs.-These are harn, somewhat brittle, and durable for 
limestone, [1,nd the beds are so abundant and well distributed through 
all the divisions above or west of the Strawn division, that at any 
locality in those higher divisions this rock would be very close to any 
road where it needed to be used. 

CIlERT.-There are a number of the limestone beds which have been 
mentioned above which contain considerable chert, some of which is 
almost pure flint. This makes an excellent macadamizing material, 
but usually is not abundant enongh to be economically obtained, and 
could only supplement other rock material, or the limestone with which 
it occurs. 

CONGLOl\1ERATE.-Beds of conglomerate are plentiful in the upper part 
of the Strawn [1,nd lower part of the Cisco division, and in the Canyon 
and Albany divisions there are some such deposits. This conglomer­
ate is composed of small siliceous pebbles and quartz grit; it is usually 
friable and can be broken easily into its small component parts. The 
extreme hardness of the pebbles and grit make the material pf the 
greatest durability; it will so impact as to make a firm road, and will 
be so porous as to quickly drain after rains. 

The almost. ideal roads at the crossings of the conglomerate beds 
show clearly how desirable this material is for road dressing. 

PAVING MATERIAL 

The Cretaceous beds and t.he Carboniferous sandstones are too soft 
for good paving material, and most of the carboniferous limestones, 
because of their uneven texture and structure, are unfit for pavements, 
but in the upper part. of the Cisco and through the Albany divisions, 
especially such strata as those occurring at the mouth of Elm creek, 
along Jagger Bend of the Colorado river, and south of Norwood along 
Must~1ng creek, because of their hardness, toughness, uniform texture 
and structure, are moderately well suited for pavements. 

GRINDSTONES 

The rock adapted to the manufacture of grindstones is nearly all 
within the Strawn division. No systematic manufacturing has been 
established, but a, large per cent of the grindstones in use throughout 
the localities of this division are such as have been cut out of the 
sandstones from the various beds. The quality varies from poor to 
excollent, and there is usually a considerable range of finemss of grit, 
so that with care excellent material for manufacturing good stones 
can be found. The properties that make so much of this sandstone 
adapted to the manufacture of grindst.ones are that the rock is com-
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posed of small angular quartz grains, consolidated mainly by pressure, 
or has little cement material, so that as the stone is worn away it does 
not polish, but always presents a surface of grains with sharp project­
i.ng apd cutting edges. 

LIME MANUFACTURE 
I 

Most all the limestone beds of the Carboniferous furnish good rock 
for the manufacture of lime for mortars, and some may be adapted for 
making higher grades of cement, but at present no analyses or practi­
cal tests are at command for determining these properties. 

The Caprina limestone of the Cretaceous is very pure and makes 
an excellent lime, and in .ather parts of the State is being extensively 
used for this purpose. 
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