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"LETTER OF TRANSMITTAL.

DEPARTMENT OF THE INTERIOR,
Unitep STATES GEOLOGICAL SURVEY,
Washington, D. C.; May 14, 1899.

Sir: I submit herewith for publication a manuscript by Mr.
Wayland Vaughan, entitled Reconnaissance in the Rio Grande Coal
Fields of Texas. This paper treats of two areas, both of which, in
addition to the economic considerations, are of scientific interest, inas-
much as they give interesting types of the geology of the localities
studied.

The first of the areas embraces that portion of the Lower Rio Grande
region lylng between Del Rio and Laredo, and treats of a section of the
Cretaceous and Tertiary formations and of the relations of the one to
the other. This section has been an object of interest for many yeags,
and, as shown in the literature cited by Mr. Vaughan, has been visited
by many geologists. As the region is a transition ground between the
phases of these formations hitherto considered peculiar to the Rocky
Mountain and the Atlantic Coastal plains, respectively, such a section
must necessarily throw some light upon the relations of the for-
mations, including the age position of those hitherto ascribed to the
Laramie epoch. Mr. Vaughan could hardly be expected to solve com-
pletely all the problems of the region in the short period of time during
which he-was permitted to examine it, but his paper will be a valuable
contribution to a ‘progressive series of researches which have heen
made in that territory.

The second paper treats of the San Carlos coal field in Trans-Pecos
Texas.. This paper, too, is of great scientific interest, inasmuch as it

V

]

gives a detailed section of the Cretaceous beds of the Vieja Mountains

of the Trans-Pecos region,-and also throws light upon the occurrence
of interesting volcanic rocks.

Mr. Vaughan has treated the economic features more briefly than
he would have done if the determination of the stratigraphic position
of these coals had not been the principal object of these preliminary
reconnaissances. '

Very respectfully, Rosr. T. Hmr,

' Geologist.
Hon. CuarLEs D. WarcorT,

Director Uneted States Geoloﬁoal Survey.






RECONNAISSANCE IN THE RIO GRANDE COAL FIELDS OF TEXAS.

By THOMAS WAYLAND VAUGHAN.

INTRODUCTION.

One of the most important economic questions with which Texas
has to deal is that of coal supply. Although it embraces 250,000
square miles of territory, and is by far the largest State in the Union,
in 1897 it stood nineteenth in the scale of coal producers. For manu-
facturing enterprises and railroads coal is one of the first requisites;
therefore in the following paper an attempt has been made to state all
that is known of the coal fields of the Rio Grande region. Two recon-
naissance trips made jointly with Mr. T. W. Stanton, under instruc-
tions received from Mr. R. T. Hill, during the field season of 1895; a
reconnaissance made in 1898 in company with Prof. William L. Bray,
of the University of Texas, who was studying the flora of western
Texas; and a certain portion of the notes accumulated while mapping
the geology of the Brackett quadrangle, as assistant to Mr. R. T. Hill,
and later while mapping the geology of the Uvalde quadrangle, serve as
a basis for this report, but all available information has been utilized.
The fact that this report is, as a whole, the result of reconnaissance
work and that it is not based upon a detailed study of the coal fields -
herein treated, should be .empha.sized.

Mr. Stanton has determined all of the Cretaceous fosgils discovered,
except a few Foraminifera, and has contributed his conclusions con-
cerning the age of the beds. The Eocene fossils were determined by
the writer.

The general plan of the discussion followed is: (1) The general
geology of the coal fields and adjoining areas; (2) the distribution of
the coal and the present condition of mining; and (3) the physical and
chemical characters of the coal.

Several coal-bearing areas have been recognized in the region adja-
cent to the valley of the Rio Grande in New Mexico and Texas.® The

1 Coal fields of Colorado, by R. C. Hills; Mineral Resources U. S, 1892, pp. 319 ¢t seq.
New Mexico, Its Resources, ete., New Mexico Burean of Immigration, Santa F¢, 1884,
The Cerillos coal field, by John J. Stevenson: Trans. New York Acad. Sei., Jan., 1890, pp. 105-122.
Mr.T. W. Stanton has made an examination of the White Oaks mine, and informs the writer that
the coal there is probably Laramie. ’
11



12 RIO GRANDE COAL FIELDS OF TEXAS. [BULL. 164,

first of these includes a number of isolated or limited districts in New
Mexico, to which belong the Cerillos, Bernalillos, and Fort Bayard
fields, which are probably of the same age as the so-called ¢ Laramie
coals of Colorado, viz, uppermost Cretaceous and transitional Cre-
taceo-Tertiary. -The second area is situated in the Vieja Mountains,
in the vicinity of San Carlos, Texas. These coal beds are of Pierre age.
The third area occupies the interior portion of the Rio Grande Plain, and
- extends from the Santa Rosa Mountains of Mexico to beyond Eagle
Pags, Texas. Mines are worked in it near Eagle Pass, Texas, and near
San Felipe, Sabinas, Fuente, and Porfirio Diaz, in Mexico. The coal
of this area is of Fox Hills age. Associated with it is a fossil
plant, Geonomates tenuirachis Lix., which also occurs in the ¢ Laramie”
coal of New Mexico. The marine fauna is equivalent to that of the
Ripley and Navarro beds of the Gulf region and to that of the Fox
Hills beds of the Rocky Mountain section. The fourth area is the
coal field adjacent to Santo Tomas, Texas. These coals are usually
lignites of Eocene age.

In addition to the districts mentloncd adjacent to the valley of the
Rio Grande, allied beds are found in the Trinidad-Raton district of
Colorado and New Mexico and in the White Oaks dlstnct of the
Sacramento Mountain region of New Mexico.
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[.—BAGLE PASS AND EOCENE COAL FIELDS OF THE MIDDLE
R10 GRANDE REGION OF TEXAS.

DEFINITION OF THE AREA.

This part of this report is hased upon a reconnaissance, made in
1895, of the Rio Grande region from Del Rio, in Valverde County, to
_Santo Tomas, in Webb County, thence to Uvalde, in Uvalde County;
and upon a second reconnaissance, made in 1898, from Cline, Uvalde
County, to Eagle Pass, thence up the Rio Grande to Upson, across
to Paloma, back to Eagle Pass, and from the last-mentioned place to
Carrizo Springs, thence to the Rio Grande at the Webb-Maverick
county line. After returning to Carrizo Springs the return journey
to Uvalde County was made along the Nueces River. Besides the data
accumulated on these reconnaissance trips some data ohtained while
studying the geology of the Brackett and" Uvalde quadrangles have
heen utilized.

The area is approximately a right-angled triangle, the apex being at
Santo Tomas; the liypothenuse, the Rio Grande; the base, a line from
Del Rio to Uvalde, and the third side a line from Uvalde to Santo
Tomas. It embraces portions.-of Kinney, Valverde, Maverick, Webb,
Zavalla, and Uvalde counties. (Pl I.)

GENERAL PHYSICAL FEATURES.

These coal fields lie within ‘the geographic province of the Texas
region denominated the Rio Grande Plain.? This plain is a local modi-
fication of the southwestern attenuation of the coastal plain of the
Gulf and Atlantic States, comprising a western prolongation of the
same up the Rio Grande, included in the angle formed by the con-
vergence of the Balcones escarpment line and the eastern front of the
Cordilleran region in Coahuila. '

The Texas side of the region is a vast plain, slightly inclined to the
southeast, sloping from an elevation of 1,082 feet at Johnstone, Val-,
verde County, to about 600 feet opposite Santo Tomas, or at the rate
of about 3 feet to a mile. The streams have cut their beds in this plain
and now lie considerably helow its former level. - The larger of these
stream valleys are accompanied by series of terraces. The structure
of the Texas poition of the plain throughout the greater part of its
extent is that of a gently southeasterly dipping monocline. In the

1Hill and Vaughan, Eighteenth Ann. Rept. U. S. Geol. Survey, Part 11, 1898, p. 202.
' 13



14 RIO GRANDE COAL FIELDS OF TEXAS. [BULL. 164,

vicinity of Santo Tomas there is a local exception to the usually uni-
form direction of dip of the strata. Here the dip, instead of being to
the southeast, is to the northeast, according to information“furnished
by Mr. D. D. Davis, superintendent of the Cannel Coal Company’s
mine. This disturbance is, without doubt, genetically connected with
the uplift of the Sierra Santa Rosa of Mexico. ‘

The northern limit of this plain is a great southward-facing escaip-
ment, several hundred feet in height, which has been described' under
the name ‘‘ Balcones escarpment.” = Along its foot is a strip of country

BAN CARLOS
COALPIELD

ﬁ‘*é Jan s \,_,J

—
107" 08" 103° - 101® 58° 97° as

Fi16. 1.—Map showing the geneml position of the Rio Grande coal fields.

from 6 to 15 miles wide, which is broken by faults and in which there
has been considerable volcanic disturbance. This scarp is the south-
ern edge of the vast Edwards Plateau. It is composed of practically
horizontal limestone strata, and attains an altitude of some 2,500 feet.

The vegetatiof consists of grasses, which at the time of our visit
were mostly dead and dry, and of a variety of prickly plants belong-

1R.T. Hill: Am. Geologist,Vol.V,No.1,Jan., 1890, pp. 17-18: Am. Jour. Sci., 3d series, 1887, Vol. XXXIV,

Pp. 291 et seq.

2The geographic features of the region are more fully described in a paper by Mr. Hill and the
writer entitled The Geology of the Edwards Plateau and Rio Grandeé Plain: Eighteenth Ann. Rept.
U. 8. Geol. Survey, Part II, 1898, pp. 193-323.

—



VAUGHAN] PHYSICAL FEATURES. . ‘ 15

ing to the Leguminose, Rhamnaca®, and Cactace, constituting the
chaparral of the Mexicans. - There are enormous orchards of Opuniia
rafinesquet, the common prickly pear or nopal of the Mexicans, and
tasajillo, Opuntia leptocoulss, is often extremely abundant. Of the
Leguminose, the mesquite and several species of acaci@ are the most
common. - Lignum vite also is a common and characteristic plant.
Except along the creeks, where occasionally live oaks grow, there are
no trees, unless the mesquite reaches a size sufficient to entitle it to
that name. Professor Bray, of the University of Texas, is making a
careful study of the flora of western Texas with reference to climatic
and other natural conditions. Rains are very infrequent, and the
country is not capable of supporting a dense population.

The following table gives the average annual rainfall at some of the
more important places,’ as determmed by observations extending

through several years:

Inches.

" Fort Clark (Brackett) ... ..o .o ooooeoiemia i, 24.02
Fort Inge (Uvalde) ........ P 25.35
Bagle Pass. ..o 25.01
Laredo - .. ool S, 19. 58

The mean annual temperature is as follows: ,
. Degrees (F).

Fort Clark . . .. 68. 8
Fort Inge....... et eeaeeeieeeeeeeeeeeeeaeaaooa. 68.7
Eagle Pass - ..o i 72

Taredo - .o 72.9

January is the coldest month, but the average temperature for that
month at any place is rarely as low as 45°. August and July are the
hottest months, but the average for these months is rarely as high as
90°. In the summer, in the middle of the day the heat is intense, but
at night there is always a refreshing breeze.

DESCRIPTIVE GEOLOGY.

The region as a whole is under lain by a sevies of rock sheets
belonging to the Cretaceous and Ter tiary periods, which are covered
to'a considerable extent by surticial deposits of silt and gravel. The
beds will now be described in ascending order.

CRETACEOUS.
RIO° GRANDE SECTION.

The Cretaceous strata of the Texas region have been divided into
two great subgroups or series, an upper and a lower. These serics
have been further divided into formations, which are still further sub-
divisible into individual strata; but for purposes of general discussion
the formations are the units of the system of classification.

I Climatic conditions of Texas, by Gen, A, W, Greely : Senate Ex, Doc. No. 5, Fift&-second Congress,
first session.



16 ' RIO GRANDE COAL FIELDS OF TEXAS. [BULL. 164,

LOWER CRETACEOUS ((‘O MANCHE $El{IES) N
.

EDWARDS LIMESTONE.

At Del Rio the lowest rocks exposed belong to the Fort Worth lime-
stone, but a short distance above Del Rio, before reaching the mouth
of Devils River, exposures of the Edwards (Caprina) limestone are
seen. The canyons of the Rio Grande and Devils rivers in this vicinity
are cut through it. It is a whitish limestone and occurs in thick ledges.

FORT WORTH LIMESTONE.

Within the breaks' of the Rio Grande, on both sides of the railroad

where it crosses San Felipe Creek and in the valley of the creek to the

north of the railroad, are good exposures of this limestone. Macro-
scopically it is rather soft, chalky, and argillaceous, and possesses a
minutely granular or subflocculent texture. Its color when freshly
broken is white or whitish, with a yellowish tinge, due to the presence
of ferruginous matter. It weathers to a grayish or' yellowish color.
The fossils which it contains are frequently ferruginous replacements.
Microscopically the limestone is composed of minutely crystalline cal-
cite and much flocculent (argillaceous) material. Foraminifera helong-
ing to the Globigerina and Nodosarla types are present in very great
numbers.

Exposures aggregating a thickness of about 40 feet were seen. In
its upper part the limestone becomes very argillaceous and passes into
a whitish clay which lies at the base of the Del Rio (Zzogyra arictina)
clay. :
The Valverde County court-house and jail are built of this limestone.
Through it the San Felipe Springs burst forth, the water coming up
along a system of joint planes.

The following fossils were obtained near the San Felipe Springs
(locality No. 269):

Enallaster texana (Roemer). o

Kingena wacoensis (Roemer).

Rhynconella ? sp.

Ostrea (Alectryonia) sp. -

Lima, two species, probably undescribed.
Neithea occidentalis Conrad. '
Inoceramus sp., small fragmentary specimens.
Nemodon, two dlstmct species, undescr 1bud
Cardium sp.

Thracia sp.

IMr. W J McGee defines break as follows: *“The ‘break”’ is the head of a small retrogressive
ravine, & minor water course gradually eating its way back into the upland.” Twelfth Ann. Rept.
U. 8. Geol. Survey, p. 434. ’

What is here called * the breaks’ is a much-indented escarpment that constitutes the outer bound-
ary of the Rio Grande Valley, in a restricted sense, and up to which the general level of the Rio
Grande Plain extends. The indentation of the escarpment is due to the head-water erosion of numer-
ous small streams which are cutting it away.

J—



[

N oeam

N

VAUGHAN.] LOWER CRETACEOUS FORMATIONS. 17

Scaphites ? sp., several small distorted specimens that may be Olcostephanus
or some other ammonoid genus.

Turrilites brazoensis Roemer.

Nautilus texanus Shumard.

~

DEL RIO CLAYS.

The top of the breaks of the Rio Grande to the northeast, east, and
southeast of Del Rio is formed of the Buda limestone, to be dis-

“cussed later. The slope is composed of the Del Rio clays. Within

the breaks near Del Rio, to the southeast, is a conical-shaped butte,
called Lone Hill, also composed of these clays, and they are exposed
20 miles west of Brackett, on the road to Del Rio, where they are over-
lain by the Buda limestone.

The following is a section exposed at the old ocher mine 2 miles
north of east of the Del Rio court-house:

Section at ocher mine 2 males north of east of Del Rio court-house.

7. Buda limestone capping. Fect.
6. Slope to the edge of the bluff covered with Exogyra arietina, a few feet.

5. Yellowish clay ... o ieiiieieieeiacaaa 15
4. Redelay. ...l et 5
3. Thin indurated sandy layer .. ... . i 3
2. Redelay.....o..o.......... e e e e et 10
1. Greenish Clays .o 30

In the lowest stratum are thin, sandy flags containing Equisetum ?
and Nodosaria tewana. rogyra arieting is very abundant throughout
the section. No. 4 is the bed from which the red ocher has been
mined. This ocher is usually a vermilion-colored clay.

The section above described illustrates the lithologic characters of
the beds. At the base, along the contact with the Fort Worth lime-
stone, there is a white calcareous clay. Above this bed the clays are
usually greenish before weathering. When subjected to atmospheric
action they become yellowish. Beds of red clay occur near the top.
Frequently the Zxogyra aricting is cemented into slabs by a sandy
ferruginous matrix. The thickness, as determined by the aneroid
parometer, is 100 feet.

Although fossils are numerous in these clays, there are but few

~species. The following are the species collected and the localities

whence they were obtained: .
Fossils f'rom. 20 miiles west of Bracket!.

Nodosaria texana Conrad.
Pecten, a small undescribed species.

Tossils from old ocher mnine on blufl’ 2 miles north of eust of Del Rio cowrt-house.

Nodosaria texana Conrad.
Exogyra arietina Roemer.
Plicatula incongrua Conrad.
Neithea sp., fragments.
Esquisetum?

"Bull. 164 2
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18 RIO GRANDE COAL FIELDS OF TEXAS. [RULL. 164.
BUDA LIMESTONE.!

Above the Del Rio clays occurs a limestone, which both in its
stratigraphic position and its lithologic characters corresponds to the
Buda limestone of the Colorado River section at Austin. Macro-
scopically this limestone is hard, and whitish or yellowish in color

when freshly fracturad. The fracture is conchoidal or splintery. It
is frequently traversed by minute veins of calcite. Upon weathering .

it becomes yellowish or pinkish; occasionally, on account of the great
amount of iron contained, weathered specimens may be incrusted by
hematite. Numerous small red or pink blotches characterize the lime-

‘stone. Microscopically it consists of minute veins and patches of

transparent calcite, between which are patches of mmutely crystalline
granular calcite of dark-gray or brownish color, in which fmgulal

~ transparent pieces of calcite are embedded. The calcite veins are

sometimes clouded in appearance, but are lighter in color than the
bulk of the rock. No well-preserved Foraminifera were observed,
but there are grayish masses of minutely crystalline calcite that show
the structure of Foraminifera of the Globigerina type.

Outcrops of this limestone are to be seen northeast, east, and south-
east of Del Rio, where it occurs above the Del Rio clays. It is also
exposed at numerous places on the road from Brackett to Del Rio,
between Sycamore Creek and the latter place.

Measurements of the thickness of the limestone at Del Rio were not
obtained, but near Brackett it is about 100 feet thick—a little more
than twice the thickness at Austin.

UPPER CRETACEOUS.

DAKOTA DIVISION.

. (Absent.)

"EAGLE FORD FORMATION.

The Buda limestone is overlain by a series of flaggy, argillaceous lime-
stones, between the beds of which calcareous shaly layers are frequently
found. These beds occupy precisely the same stratigraphic position
with reference to the Buda limestone below and the Austin chalk
above as do the Eagle Ford shales in central and northeastern Texas.
The stratigraphic continuity of the beds has been traced from Del Rio,
by way of San Antonio and Austin, to Red River, éast of Sherman.?

As has been shown, these beds thin from Waco southward toward
the Rio Grande; the more unctuous and darker-colored shales of the
lower portion of the north Texas section disappear, and only the

1In accordance with a suggestion of Mr. R. T. Hill, the name Shoal Creek limestone is here changed
to Buda limestone, as the former name is preoccupied.

2Robt. T. Hill: Am. Jour. Sci., Vol. XXXIV, Oct., 1887, pp. 291 et seq.; Bull. No. 4, Geol. Survey of
Texas, Austin, 1889, p. xxvii; Artesian and other underground waters in Texas, New Mexico, and
Indian Territory, Final Rept. of the artesian and underfiow mvestlgation of the U. S. Dept. Agricul-
ture, 1892, p. 124,
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upper or more calcareous, sometimes arenaceous, horizons (called
““fish beds” by Shumard, Hlll, and others) persist, hecoming more
accentuated.

The local name *“ Valverde flags”* has heen proposed for these beds
along the Rio Grande, but there is not sufficient lithologic difference
to warrant the use of a separate designation, and the equivalence of
the Valverde flags and the Eagle Ford beds has, as stated, been estah-
lished by actually tracing the beds across the area intervening between
the areas to which the two names were originally applied.

Outcroppings of the Eagle Ford flags were seen along the road from
Del Rio to Eagle Pass, from a point 3 miles southeast of the former
place until the valley of Sycamore Creek was reached, where they
were obscured by the débris in the valley. The distance across the
area of exposures is about 8 miles. :

No estimate was obtained of the thickness of this formation in the
vicinity of Del Rio. Dumble has estimated that it is 600 feet thick.?
Near- Brackett it is about 250 feet thick, by actual measurement, so
that it would seem that the foregoing estimate is probably too great.

AUSTIN CHALK.3 .

This formation is a soft, chalky, argillaceous, white limestone, con-
taining a little ferruginous matter in the shape of pyritiferous lumps
or nodules of marcasite. Sometimes there are alternations of chalky
layers and calcareous clays. It presents exactly the same lithologic
and paleontologic characters in the middle Rio Grande region that it
does in the Colorado River region. A microscopic examination of a
specimen of the chalk collected 15 miles from Del Rio, on the road to
Eagle Pass, showed its foraminiferal nature; Globigerina, Textularia,
and Orbulina were present in very great numbcrs.

The first exposure was seen about 15 miles from Del Rio, on the
road to Eagle Pass. Other exposures werejseen as far as Tulio Creek
(Las Moras Creek), about 33 miles from Del Rio. Pinto, Cow, and
Tulio (Las Moras) creeks flow over the chalk where the Eagle Pass—
Del Rio road crosses the streams. On the road from Brackett to Del
Rio exposures were seen as far as the first crossing over the Southern
Pacific Railroad.

At the crossing over Cow Creek there is an excellent exposure in a
bluff, about 25 feet high, composed of layers of chalk, 1 foot or more
in thu,kncss alternating with beds of yellow clay. Flom this place
the following fossils weye obtained (locality No. 271):

Cidaris ? sp., a detached plate.
Gryphea aucella Roemer.

15, T. Dumble: Bull. Geol. Soc. America, Vol. ITI, 1892, p. 221.

20p. cit., p. 229.

3Dumble has used the name * Pinto* for these beds in thisreglon (Bull. Geol. Soc. America, Vol. 111,
1892, p. 222), but, as is here shown, there is no occasion for applying a new designation to them.
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Avicula gp. Cf. A. linguiformis E. and 8.

Inoceramus digitatus Sowerby == 1. undulato-plicatus Roemer.
Inoceramus deformis Meek.

Nautilus sp.

Baculites anceps Lam., the form so identified by Roemer.
Pachydiscus flaccidicosta (Roemer).

Mortoniceras texanum (Roemer).

Schloenbachia dentato-carinata (Roemer).

““This is a typical Austin chalk fauna. The species of Inoceramus
and Baculitessoccur also in the contemporaneous Niobrara limestone of
the Western interior region.” (Stanton.) :

From an exposure in Tulio (Las Moras) Creek /noceramus digitatus
Sowerby was collected.

No estimate of the thickness of these beds was made. Unfortu-
nately, for some distance below Tulio Creek no exposures of the bed
rock were seen, the road being on the wide alluvial terrace flanking
the Rio Grande. Dumble estimates that the beds are 1,500 feet thick,!
basing his estimate upon a dip of 100 feet to the mile.

UPSON CLAYS. .

As shown by Dumble,® the Austin chalk is overlain by a series of
stiff clays, which he calls the Upson clays. Theactual contact hetween
the two formations was not observed. The following is Dumble’s
original characterization of the formation:

The basal member consists of yellow clay containing calcareous nodules of septa-
rian character, the crevices or septee [sic] of which are filled with dog-tooth spar.
These nodules occur in large geodic form scattered through the clays, and contain
Exogyra ponderose Roemer. Numbers of specimens of these fossils are found in
geodes as well as on the hillsides, where they have been left by the disintegration of
their matrix. The nodules or geodes seem to occupy pretty definite horizons and

sometimes form benches on the hillsides. The uppermost member of this series, as
I observed it, is a clay shale.? .

About 2% miles above Lehmann’s house (Upson post-office), near

the water level on the Texas side of the Rio Grande, is an exposure
only a few feet in thickness. . -

Section 2 1-2 miles above Upson post-office.
2. Clays that weather grayish yellow or greenish yellow. ) :
1. Clays that are white and chalky on exposure, and seem very like a transition
from the Austin chalk to the Taylor marls.

The bluffs on the Mexican side of the river, as could he seen with
field glasses, are composed of dark greenish-yellow clays. In places
there appear to be indurated layers, but no limestones reminding one
of the Anacacho beds. .

Lehmann states that a well, bored to a depth of 45 feet, near a slough
just south of his house, has its bottom in a stiff, dark-blue clay which

1 Bull. Geol, So¢. America, Vol. 111,1892, p. 229. 20p. cit., p. 224.
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contains many fossils. Unfortunately none of the fossils were pre-
served.

An examination of the bluffs of the escarpment bounding the Rio
Grande Valley east of Upson was made, but no exposure of the strata
beneath the gravel was found. Along the draws was stiff clay, indi-
cating that the gravels rest on a clay foundation.

These observations show that there is no Anacacho limestone along
the Rio Grande, but that the equivalent beds have again assumed the
character of the Taylor marls of central Texas.

Assuming the dip of these clays to be 100 feet to the mile (the dip
of the beds in the vicinity of Eagle Pass) the thickness would he
about 700 feet—the estimate made by Dumble (op. cit.).

EAGLE PASS FORMATION.

The name ““ Eagle Pags beds” was first proposed by Dr. C. A. White,
in 1891, in discussing the Cretaceous of the Texas region." Dr. White
does not define the formation, but considers it equivalent to the
“Ripley” (Navarro of Hill) of eastern Texas, and places it above
the Taylor (Zzogyra ponderosa) marls. Therefore, according to
White, the base of the Eagle Pass formation would- rest on the top of
the Taylor marls, and the equivalent to these marls, the Upson clays,
would be excluded from it. Dumble (op. cit.) funphﬁes the name
“Eagle Pass beds” by the substitution of the word series, and assigns
to this series all of the beds from the Austin to the base of the Eocene.
It 15 better, in the opinion of the writer, to use the name as White first
employed it, viz, for those beds extending from the Taylor (Upson)
marls or clays to the Eocene. The three subdivisions of Dumble are,
however, recognized, but with the reservation that future study may
very much modify the nomenclature. As yet no detailed study of the
area as a whole has been made, and the present attempt is only to give
an idea of the section along the Rio Grande proper, with approxi-
mate estimates of the thickness of the formation and a general idea of
its variations in the area under discussion.

San Miguel beds.—The following is Dumble’s original description of
these beds:

Resting on the clay shales which form the upper member of the Upson clays, there
is a deposit of sandstone, thin to heavy bedded, separated by bands of clay, and con-
taining seams of glauconitic material with many fossils, as well as occasional heavy
beds of clay, especially toward the top. * * * In the Rio Grande section it first
occurs in the hills north of Carter’s ranch, where the hills show exposures of it from
75 to 100 feet in height. The exposures are excellent for several miles south of this
point, and a very rich fauna which is now being studied was secured. In the upper -
portion I found Exogyra ponderose and great numbers of other shells not yet deter-

mined. Above this the sandstone becomes more calcareous, and in places is com-
pacted and contains calcareous nodules. Three miles south of the Carter ranch we

1Bull. U. 8. Geol. Survey No. 82, 1891, pp. 116 et seq.
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: \
found the teeth and bones of a saurian in the concretions. The materials overlying
this become more clayey, as will be seen by the following section made some 10 miles
north of Eagle Pass: .
Section near Eagle Pass.

Feet.
Sand and silt. .. ...l e eaaaae 8
Sandstone ... ... .. iiiiiioaan 2
Clays, displaying cone-in-cone structure.. ... o 6
Sandstone, with laminge and nodules of caleite. .2 .. ... ... ... . ..... 1
Clay, to base. . ... i iiiiiiiaiiil S e 8

Above this there are sands, with lime and greensand, containing many casts of
fossils—Inoceramus and other bivalves, together with numercus gastropolls. This
continues to a point about 8 miles north of Eagle Pass, below which these strata are
soon covered by the next newer series of deposjts.*

Coming up from the creek valley, about halfway between the ranches

of Messrs. Lehmann and Burr, 14 miles north of Paloma siding, on
the Southern Pacific Railroad, one finds sandstone, underlain by clay,
exposed in the eastern bluff. The section is similar to that next de-
scribed, which is seen in coming up from the Rio Grande flat, on the

way from the Lehmann ranch to Eagle Pass.

Twelve and a half ‘miles from Edgle Pass, as the road from Upson
passes from the silt terrace of the Rlo Grande to the plain above the
breaks of the river, the following section was observed:

Section 12 1-2 miles from ]‘agle Pass.
Feel.
3. Sand and gravel (Uvalde formation).
2. Soft yellow, grayish, or white calcareous sandstone ... ... . ... ... 40
1. Yellow clay. ‘

Fossils obtained Jfrom No. 2.

Ostrea tecticosta Gabb.

Exogyra costata Say?, upper valve only.
Pecten quinquenarius Conrad.

Cucullzea antrosa Morton.

Crassatella sp.

Cardium carolinense Conrad.

Cardium (Pachycardium) spillmani Conrad.
Legumen planulatum Conrad.

Turritella trilira Conrad.

Anchura rostrata Gabb.

*“The above species all occur in the typical Ripley fauna of Missis-
sippi and Alabama. The horizon is about the same as that of the lower
marl bed (Navesink formation) of New Jersey.” - (Stanton.)

Coal series.—This name has been utilized by Dumble (op. cit.) to

‘designate that portion of the Eagle Pass formation which contains the

coal beds in the vicinity of Eagle Pass. The following sections will
nive an idea of the character of the beds. '

1 Dumble, Bull. Geol. Soc. America, Vol. 111, 1892, pp. 224, 225.
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Section-in the Maverick County Coal Company’s mine, newr Eagle Pass, «s given by Mr.
Gleorge Bregyg, former manager of the mine.

_ Feet.
AT Ts 703 ) U P 50
6. Clay -t 60
B. Sandstone . . .. ..o e 4
S 0. ) PRI 2

8. Clay ...... e e e eeieeieieeeaeeenee- 94
2. Coal (worked SeaI) . ..« a e ieeceaaaaaea - 6
DT 1 T 1) - N 14

43 7 R 230
Feet., :

30
14

b
46
16

5 3 -

2 - =

7/

About 1 mile,
Fia. 2.—Section of hill on east side of Elm Creek, 1 mile above the bridge at the crossing of the
Del Rio and Eagle Pass road.

Sectron. oy nill on east side of Elm, Creek, 1 mile above the bridge at the crossing of the Del Rio
and Tagle Pass road.

Feet,
7. Soft, fine-grained, irregularly bedded sandstone, containing curious elongate
tube-like bodies, which stand with their long axes vertical to the stratifica-
ton Planes ... .. it 30
6. Unexposed gravel-covered slope, the gravel in yellowish sand.._...._..... . 14
5. Coarse brown or yellowish sandstone, sometimes with white blotches and
containing fossil wood. .. ... Ll 5-6
4. Sandy slope, a little gravel on the surface ...... .. .._._.__. P 45
3. Alluvial terrace of creek, lower rocks unexposed, alluvium probably under-
lain by sandstone .. ... .o 15
2. Creek bank, soft, cross-bedded sandstone, with ferruginous concretions . ... 5
1. Yellow clay to bed of creek. ... oo oo i 2
Total e eeeeaaaaa 117

Above the clay apparently the whole section is composed of sand-
stone like that at the surface in the shaft of the. Maverick County Coal
Company’s mine.

Along Elm Creek, above the bridge, irregularly stratified sandstones
and clays containing ferruginous concretions and silicified wood are
exposed. There is no constancy in the small beds of sand and clay;
they are simply interlocking lenses.

At the old Hartz mine the coal is about 6 feet thick and is both
overlain and underlain by clays. From the clays above the coal a
specimen of the palm Geonomstes tenwiraches Lix.—determined by Prof.
F. H. Knowlton to be a Laramie species, as it occurs in the coal-bearing
Laramie of New Mexico—was collected.
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Section at mine No. 1 of the Fuente, Mexico, coal mines on the north bank of the Rio Fscon- <
dido, & or 6 miles west of Fagle Pass. '
Feet. %.
6. Gravel interstratified with sandy clay resting uncomformably on(b)...... 15-20 '
‘5. Bluish or yellowish carbonaceous clay - 5, =
4, Shaly coal. ... e 4\
3. Reddish and bluish elay. .. ... . o i "2
2. Coal (WOrked SEAIM) . ..ottt ittt aeea e 4-5 .
1. Clay. ( !
LT S U 30-36

Near this mine a conglomerate, composed of calcareous pebhles and
calcareous cement, covers the surface between the arroyos.

151-176 | Very hard white sandqtone ........... e

176-1763 | Bonycoal. oo ... i 0
1763181 | Clay . oo 4
181-182 | Brownslate........._. e 1
182-183 | Bonycoal. ... ... ...l 1
183-1833 | Coal seam ... .. ..o . .iii.iiill... 0
1833195 | Clay «eeenn.... el e .l on
195-198 | Slate and sandstone. ... -......................... 3
© 198-199 |‘Bomyslate..........o........ [ P 1
199-201 | Sandstone ... ... ... ........ . 2
201-203 | BONE «ovcen e e e 2
7

203-210 | Coal.......... L

Prospect shaft No. 8 of L. F. Dolch & Co., near coal shaft for mine.
Depth. Material. Thickness.
TFee. Fl in.
U S I 64
84-74 | Sandstone o ... ... oiiiiiiiiii. 10
T4-91 | BIACK CIAY. - oos oot 17
91-93 | Septaria in clay. ... ... .. ... . ... ...l 2
93-96 | Hard bluesandstone. ... ... .. ... ... ....... 3

96~100 | Very hard broanish clay, with some sand ..._._.. 4

100-104 | Blue zirgi]laceous sandstone, with some clay seams . 4

104~120 | Dark bluish-black slate - . ........... .. .. ... ... 16

120~126 | Hard sandstone _. ... .oii.... 6

’ 126-132 | Darkslate ... ..o 6
132-1456 | Black clay - oo ..o el 13

1456-148 | Sandstone . ... ... . .. ... 3

148-151 | Brown clay, rather hard (had to be blasted)......| 3

151 | Coal. .o e 0

[
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Section of artesian well bored on the top of the hill 2 miles northeast of Fagle Pass, between

Fi1G. 3.—Section
of Eagle Pass
artesian well.

the Thalde and Carrizo Springs road.!

Feet.
24, Soil and subsoil. ... ... ol iiiiiiiiiiaea. 14
23. Yellow clay .. . oo il .26
22. Bluish clay..... e 50
21. Sand, with some gravel ... .. ... .. ... ... 110
20. Black shale, with 6 inches of coal.............._..._. 60 -
19. Clayey sand. ... ... o .. .ii.iiioiiiio - 70
18, Gray sand. ... oo iiiiiiiiicaaaaaaas 30 .
17. Sand, small gravel.............. ... .. o.oiilio. 0 60
16, 8ANA - -t et 20
15. Gray slate. .. ... ... . iilliiiiiiiiio. 30
‘14, Dark shale. ... oo .... 55
18, Coal .o 6
12, Dark shales .. ... o 9
11. White sand (gas) ... ... i iiiiiiiiiiiiiaoa. 40
10. Black shale .._..._.......... S 150
9. Sandand shale ... ... ... ..i....... 15
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