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GEOLOGY AND MINERAL RESOURCES OF
. BEXAR COUNTY*

BY E. H, SELLARDS

Bexar County is located in south-central Texas, about 125
miles from the Gulf Coast, and approximately an equal distance
from the Mexican border. The adjoining counties are Kendall -
and Comal on the morth, Guadalupe and Wilson on the east,
Atascosa on the south, and Medina and Bandera on the west.
San Antonio, the county-seat, is one of the large cities of the
southwest part of the United States. The area of Bexar County

i8 estimated at 1,268 square miles. The population, according to

the latest census, that of 1913-1914, was 119,676.
EARLY SETTLEMENTS

In 1718 the Spanish established the mission of San Antonio
de Valero and the Villa de Bexar near the headwaters of the San
Antonio River and on the site of the present city of San Antonio.
The principal natural advantage inducing settlement at this
place was the existence of large springs which emerge at the
head of the San Antonio River a few miles farther inland. The
location for this setllement is said to have been pointed out to
the Spaniards by the Frenchman, Saint Denis, as a suitable
place for a city ‘‘in the most pleasant place’’ in the province of
Texas.t Subsequently, between the years 1718 and 1731, there
was built up by the Spanish, the several missions of which the
ruins still remain. Of these, the mission of San Antonio de
Valero, already noted, and Coneception Mission are within the
limits of the present city of San Antonio. The otherg are farther
south, but all are within the valley of the San Antonio River,
where water from the springs was available and was used in
irrigation. The presence of these springs, giving rise to a per-
manent flowing stream in a region otherwise lacking in surface
water supplies, determined the original location of the city of
San Antonio.

TClark Robert Carlton The Beginnings of Texas. Univ. of Texas

Bull. No. 98, p. 87, 1907,
*Iggued March, 1920.
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Settlement by citizens of the United States began in Bexar
County while Texas was still a Spanish province, althopgh not
until 1820 'was official permission secured to establish an Ameri-
ean colony. Immigration from the United States continued and
at the time of the declaration of independence of Texas, a con-
siderable colony had been established. The historic associations
of the city, especially those connected with the struggle for in-
- dependence from Mexico, center around the Alamo, built orig-
inally as the chapel of the Mission of San Antonio de Valero,
where in 1836 Colonel Travis and his small band of 182 follow-
ers made their famous although unsuccessful stand against the
army of Santa Anna.

Since the acquisition of Texas by the United States, the
military control of the southwest has in a measure centered in
San Antonio, and at the present time the county is notable for
the number of army camps and large military reservation-that
it contains. Fort Sam Houston, near the eastern limits of San
Antonio, has for many years been the headquarters for the
Southern Military Department. The Leon Springs military
reservation is located in the northern part of the county. South
of Leon Springs is the Camp Bullis reservation, now under lease
by the Government. Adjoining Fort Sam Houston on the east,
and partly within the city limits, is a large army training camp
named in honor of Colonel W. B. Travis. Camp Stanley, a
cavalry camp, is located in the Leon Springs reservation. Kelly
field No. 1 and Kelly Field No. 2, both aviation camps, are lo-
cated on the terrace plain about six miles southwest of the center
of the city. Brooks Field, another aviation eamp, is about eight
miles south of San Antonio. Camp John Wise Balloon School .
is located just north of the city limits.
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An investigation of the geology of Bexar County was begun
for the Bureau of Economiec Geology by Mr. C. L. Baker, in
1917. The field notes made by Mr. Baker at that time have been
available and have proved of much assistance in the subsequent
field work in this county and in the preparation of this report.
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Dr. J. A. Udden, has also made notes at various times on this
county, both on surface exposures and on cuttings from deep
wells. These notes likewise have been made available and have
been used in this report. In 1911 and again in 1918, Dr. L. 'W.
Stephenson of the U. S. Geological Survey visited and made
notes on the geology of Bexar County. A part of the data in
Dr. Stephenson’s notes was incorporated by him in a paper on
‘‘The Camps Around San Antonio’’, published on the reverse
side of the topographic map of the San Antonio quadrangle,
edition of 1919. The unpublished notes by Dr. Stephenson have
very generously been placed at the disposal of the Bureau of
Economic Geology by the Director of the United States Geo-
logical Survey, and have added very materially to the data

‘on this county. From Mr. Alexander Deussen many additional.

data have been secured, including well records collected by him
in connection with a report on the water supply of Central Texas
for the U. 8. Geological Survey, as well as other data personally
collected by himself. Brief reports on oil diseoveries in Bexar
County, made for the Bureau of Economic Geology by Mr. E. L.
Porch, Jr., have been available and have supplied data utilized
in this report. To Mr. R. M. Madison is due credit for many
data on wells. To the Chamber of Commerce of San Antonio,
to well drillers, and oil- and mineral-producing companies as
well as to many other individuals, the writer is under obligationg
for courtesies and for data that have been contributed.

The base maps which have been available in this county in-
clude, first, a topograrhic map of the San Antonio quadrangle,
by the United States Geological Survey. This quadrangle covers
approximately one-half of the county. From the County En-
gineer of Bexar County, Mr. A. C. Pancoast, was obtained a very
carefully made road map of the county which has been of much
service. In addition, maps of the military reservations were

“available in the offices of the War Department. The soil survey

map of the San Antonio area made by the United States Bureau
of Soils was likewise consulted.

The published literature relating directly or indirectly to
Bexar County, although not extensive, includes a number of
papers that should be specially mentioned. The following list
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contains the more important papers relating to this county, af-
ranged chronologically :

" A Partial Report on the Geology of Western Texas, consisting of a

general Geological Report and a Journal of Geological Observations
along the Routes traveled by the Expedition between Indianaola,
Texas, and the Valley of the Nimbres, New Mexico, during the years
1855 and 1856; with an Appendix giving a detailed report on the
Geology of Grayson County. By Prof. Geo. G. Shumard, Assistant
State Geologist of Texas. Introduction by H. P. Bee, Cominis-
sioner of Insurance, Statistics and History. Austin, 1886.

Report on the Brown Coal and Lignite of Texas, by Bdwin T.
Dumble. Second Annual Report, Texas Geological Survey, 1892.

Geology of the Edwards Plateau and Rio Grande Plain adjacent to
Austin and San Antonio, Texas, with reference to the occurence
of Artesian waters, by Robert T. Hill and T. W. Vaughan., U. S.
Geological Survey, 18th Ann. Rpt., Pt. I, pp. 193-321, 1898,

Geography and Geology of the Black and Grand Prairies, Texas,
‘with detailed descriptions of the Cretaceous formations and spe-
cial reference to artesian waters, by R. T. Hill. U. 8. Geol. Surv.,,
21st Ann. Rpt., Pt. VII, pp. 666, 80 figs.,, 1901, ‘

Soil Survey of the San Antonio Area, Texas, by Thomas A. Caine and
W. S. Lyman. U, S, Dept. Agric., Bureau of Soils, 1904,

Underground Waters of the Coastal Plain of Texas, by Thos. U.
Taylor, U. 8. Geol. Surv., Water Supply Paper No. 190, 1907.

The Geology of the Artesian Water Supply of the San Antonio Area,
by A. H. Muir. San Antonio, 1911. ‘

Geology and Underground Waters of the Southeastern part of the
Texas Coastal Plain, by Alexander Deussen. U. 8. Geol. Surv.,
Water Supply Paper No. 335, 1914,

The Mineral Resources of Texas, by Wm. B, Phillips. Bulletin of
the University of Texas, No. 365, 1914,

The Lower Eocene Floras of Southeastern North America, by E. W,
Berry. U, S. Geol. Surv., Prof. Paper No. 91, 1916,

Review of the Geology of Texas, by J. A. Udden, C. L. Baker, and
Emil Bose. Bull. Univ. Texas, No. 44, 1916.

LOCATION WITH RESPECT TO MAJOR PHYSIOGRAPHIC
PROVINCES

Two of the large physiographie provinees of the United States,
namely the Gulf .Coastal Plain and the Great Plains, extend
into Bexar County. The Gulf Coastal Plain, in which the greater
part of the county lies, reaches from Central America, bordering
the Gulf of Mexico, to the Atlantic Ocean, there merging with
the Atlantic Coastal Plain. The Great Plains, including several
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sub-divisions, extend from Mexico to the Aretic Ocean. In cen-
tral and southern Texas the line dividing the Great Plains and
the Gulf Coastal Plain is a pronounced southeast to south facing
escarpment produced by faults and dips, and known as the Bal-
cones Escarpment. This escarpment, coming into the state near
Del Rio on the Rio Grande River, continues east to Medina
County and there turns to the northeast, passing through Bexar
County in a direction approximating 60 degrees east of north.
Approximately seven-eighths of the county lies in the Gulf
Coastal Plain southeast of the escarpment, while the remaining
one-eighth, or about 150 square miles, lies to the northwest in
the margin. of the highlands known as the Edwards Plateau,
which is the southernmost division in Texas of the Great Plains.
The location of the county in the State, and with respect -to
these major physiographic divisions, is indicated on the ac-
companying sketch map (fig. 1). '

Fig, 1.—Sketch map to show the location of Bexar County with
respect to the major physiographic provinces of Texas. The shaded
area indicates the location of Bexar County. .

3
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TOPOGRAPHY AND DRAINAGE

The topographic and physiographie divisions in Bexar County
are determined very largely by the geologic structure. The
formations dip in general, and with some variations, to the south-
east. This also is the direction of the average maximum surface
slope, but as the rate of dip of the formations is more rapid than
the surface slope, it follows that in passing to the southeast
younger formations eome successively into the section. Each
formation develops in the line of its outerop a more or less well
defined surface topography or topographic expression which is
often very characteristic for that particular formation. The
formations containing much hard rock resist decay and stand

out as hills, often forming northwest-facing escarpments or

““‘cuestas’’. The softer and less resistant formations, on the
other hand, produce either valleys or plains. The strike of the
formations, as already indicated, is in general northeast-south-
west. Accordingly, the topographic areas developed from these
formations trend in a northeast-southwest direction across the
county. In addition to topographiec divisions dependent upon
the surface outeropping of the formations, there is in this county
a large development of flood plain stream deposits. These
plains, some of which are extensive in area, cut across and cover
over the suecessive formations, concealing the surface features
that otherwise would have characterized the outeropping of the
underlying rocks. The formations to which it is necessary to
refer in this discussion of topography are more fully deseribed
in the section on Geology. They include formations of the Cre-
taceous and Cenozoic systems,

The surface drainage in Bexar County is to the south or r south-
east in the direction of average surface slope. The maximum
elevation is at the northern part of the county and approximates
or exceeds 1500 feet above sea level, while near the southern
boundary of the county the elevation is 500 or 600 feet above
sea level. The principal stream is the San Antonio River, which
heads in this county and flows southeast to the Gulf at San
Antonio Bay. Among smaller streams in the county, all of which
flow directly or indireectly into the San Antonio River, are the
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following : Medina, Medio, Leon, Helotes, Salado, and Calaveras.
Rio Cibolo forms a part of the northern and eastern boundaries
of the county. With the exception of the San Antonio River
and Salado Creek, which are supplied by large springs, all. of
these streams are in at least a part of their course intermittent,
flowing for only a short time following rains.

CLIMATE AND RAINFALL

Bexar County is intermediate in loecation between the arid
southwest and the much more moist climate of the Coastal
Plains. The following data on temperature and rainfall are
taken from reports of the United States Weather Bureau, and
are bagsed on the records from 1885 to 1903. The annual mean
temperature at San Antonio as obtained from these records is
69 degrees F. The mean for the four seasons of the year is as
follows: winter, 54; spring, 69; summer, 82; fall, 70. The
maximum summer heat recorded within this period is 106
degrees F." The minimum winter temperature recorded is 4
degrees T,

The annual mean rainfall for the same interval was 28.4
inches. This is distributed throughout the year on an average as
follows: January, 1.7; February® 1.9; March, 1.8, April, 2.9;
May 3.0; June, 2.7; July 2.6; August, 3.1; September, 3.4;
October, 1.8; November, 1.8; December, 1.7.

BALCONES ESCARPMENT

A prominent topographic feature in this county, already re-
ferred to, is the Balcones Escarpment which passes through the
county in a northeast-southwest direction. To the northwest of
this esearpment, the country is high, and in this county hilly;
but to the southeast the land, although in places hilly, is on the
average much lower in elevation, including also a larger amount

-of level land and flood plains. This escarpment enters the county

at the west boundary a few miles north of the Culebra Road, and
leaves at the big bend of the Cibolo in the northeast corner of
the county. The hills of this escarpment are entered on the
Bandera Road 18 miles from San Antonio; on the Fredericks-
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burg Road, 16 miles; on the Blanco Road, 18 miles; and on the
Bulverde Road, about 21 miles from San Antonio,

This escarpment indieates the loecation of the first large faults
and dips of the Balcones fault zone. In the western part of
Bexar County the escarpment is abrupt. In the eastern part of
the county on the other hand the escarpment is not so pro-
nounced, the Bdwards Plateau rising more gradually from the
lowlands. These differences in topography which indicate dif-
ferences in the amount of faulting are more fully discussed in
the section on structural geology.

MINOR PHYSIOGRAPHIC DIVISIONS

Several well characterized minor physiographic divisions are
recognized in this county. These areas for the most part form
belts which trend with the formations from which they are
derived in a general northeast-southwest direction through the
county. The names applied to these minor divisions indicate
the formations from which they are chiefly derived. The loca-
tion of these divisions is indicated on the sketch map (Fig. 2).

The Glenrose Hills: That part of the county northwest of
the Balcones BEscarpment, forming the eastern margin of the
Edwards Plateau, may be known as the Glenrose hills. The
underlying formation, the Glenrose, has here been cut into by
the headwaters of many small streams forming steep sloping hills
and rockfilled stream channels. This formation includes
alternating hard and soft layers which weather on the slopes to
a succession of small benches giving the hillsides a characteristic
terraced appearance. Each terrace or bench is as a rule small,
corresponding to soft layers of from one to a few feet in thick-
ness. The slopes thus come to present the appearance of having
been cultivated, the rows of planting having seemingly followed
the contours of the hill. The vegetation in this area is chiefly
low trees and shrubs. The predominating small tree is the
mountain cedar or juniper, although in addition there are many
small oak and other shrubby trees. The maximum elevation in
this area, which is also the maximum for the county, is perhaps
somewhat more than 1500 feet above sea level. The range in
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elevation from the higher hills to the stream valleys is from 200
to 300 feet,

The Edwards Flint Hills: Adjoining the Glenrose hills on the
" southeast is a belt of hilly country in which flint rock is ex-
tremely abundant in the soils and surface debris. This area
stands at a somewhat lower level than the Glenrose Hills. The

Fig.2.—S8ketch map to show the minor physiography divisions in
Bexar County.

prevailing rock is the Edwards limestone from which the flints
have been derived by weathering. The timber growth of this
area is juniper and small oaks. The soils, especially those
derived from the flinty phases of the limestone, are often red,
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and the belt is known locally as the “red lands’’. The area
forms a narrow belt lying next to and southeast of the Baleones

Escarpment. Near the west boundary of the county this belt

narrows to such an extent as mot to be appreciable. In the
central and eastern part of the county, on the other hand, it
enlarges to a belt of three or four miles in width, being approx-
imately coincident with the surface exposures of the Edwards
formation as indicated on the geologic map. The Peter Clausen
ranch in the northeastern part of the county lies very largely
within this belt.

The Del Rio Plain: The soft materials of the Del Rio forma-

tion, chiefly clays, weather rapidly -when exposed at the

surface, and the outeropping belt of this formation is repre-
sented in the surface features by a valley or low plain. Lateral
streams frequently follow the strike of this formation and for
that reason the plain developed from this formation is fre-
quently merged with or obscured by stream terrace deposits.
At both the west and east boundaries of Bexar County the
clays of this formation have but a limited surface outeropping
and the plain developed from them is inconspicuous. " In the
central part of the county, however, particularly on the Bab-
cock and Fredericksburg roads, the belt of exposures of this
clay is much widened, representing here successive exposures of
this formation, interrupted by occasional belts of exposures
of the Buda limestine. The predominating timber growth on
the Del Rio Plain is mesquite, while the intervening Buda
limestone belts are characterized by a heavy growth of live
oak. This belt is crossed on the Fredericksburg Road from
10 to 15 miles from San Antonio.

The Austin Hills: In the central part of Bexar County are
some belts of prominent hills trending northeast-southwest.

These hills are conspicuous because of a heavy growth of live

" oak trees thus differing on the one hand from the prevailing
mesquite growth of the plains, and on the other from the
juniper of the hills of the Balcones Escarpment. These hills
mark the outcropping belts of the hard rock or basal phase
of the Austin formation, comibined in some instances with the
Buda and Eagle Ford formations. There are several of these
belts of hills representing successive or repeated exposures of
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this phase of the formation. When followed to the southwest,
these belts of hills are found to terminate, giving place to
lower, mesquite-covered land. This limitation in this direction
is due to the southwest plunge of the structures, as sub-
sequently explained, by which this phase of the Austin forma-
tion is earried below surface level.

One belt of these hills in western Bexar County is seen lying
between the Castroville and Culebra roads. To the southwest,
this belt of hills narrows and terminates in Medina County.
To the northeast, on the other hand, the belt widens and -
forms the broad belt of hills of the west-central part of the
county, entered on the Fredericksburg road about eight miles
from San Antonio. A second belt of similar hills, originating
near San Pedro Park in San Antonio, passes to the northeast,
These hills, which approximately parallel the San Antonio-
Austin Road, are crossed by the Perin-Beitel Road from Fratt
to Wetmore.

The Taylor-Navarro Plain: The relatively non-resistant strata
of the late Cretaceous, including the upper part of the Austin
and the Taylor and Navarro formations, form extensive plains.
Much of this plain has subsequently become covered with
terrace gravel deposits, and in places has been much cut into
by stream erosion. However, it may be regarded as a single
'plain known as the Taylor-Navarro Plain. When not in-
fluenced by terrace gravel deposits, the soils on this plain are
black and in wet weather very sticky. The predominating
timber growth is mesquite. This type of country includes a
wide belt passing through the central part of the county.
In addition to this main belt there are finger-like extensions
of this plain to the northeast, lying between ranges of Austin
Hills. One such extension of the plain is followed by the
International and Great Northern Railroad from San Antonio.
Another notable northeastward extension from the large plain
18 at the west side of the county on and near the Culebra
Road. The plain is here gravel-covered, but is without doubt
underlain, as indicated by well records, by the Taylor forma-
tion. On the northwest the plain is limited by the foothills of
the Balcones Escarpment where exposures are found of the
Austin and older formations. To the southeast the plain ex-

2-Bex.
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tends to the range of Austin Hills already referred to. When
followed to the northeast the plain narrows and terminates
within a few miles of Helotes Creek. To the southwest, on
the other hand, it broadens and in Medina County coalesces
with the larger plain beyond the termination of the belt of
Austin Hills.

The Midway-Wilcoxr Hills: The areas underlain by the Ter-
tiary formations in this county are characterized by more sandy
soils than those of the Cretaceous areas. The belt of country
underlain by the Midway and Wileox formations includes low
hills together with areas of level lands. The predominating
timber growth is mesquite. The soils derived from the Mid-
way formation are brown or dark in color, while those from
the Wilcox are distinctly sandy and frequently are red in
color. . . '

The Carrizo Sand Hills: The surface exposures of the Car-
rizo formation are characterized by low hills and very sandy
soils. The vegetation on the hills is chiefly deciduous oaks.
In Bexar County the sand hills of this belt occupy a limited
. area in the southern part of the county.

Stream Terrace Plains: A prominent feature of the Coastal
Plains part of the county is the river flood plains. These
stream deposits are of different ages, from Pliocene or early
Pleistocene to Recent. They are found likewise at different
levels, and many of them have been cut into by erosion, -
Some of the larger plains are those on which Kelly and Brooks
aviation fields are located. These plains are described in
connection with the discussion of the Pleistocene geology.
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STRATIGRAPHIC GEOLOGY.

- The formations exposed at the surface in Bexar County are
those of the Mesozoic and Cenozoic eras. The Mesozoic rocks
of this ecounty are those of the Liower and Upper Cretaceous
(Comanchean and Cretaceous systems), this division of geo-
logie time being well represented. The Cenozoic deposits are
those of the Eocene, together with terrace deposits of the
Pleistocene. For convenience of reference the formations
found in the county are listed in the table which follows. Al-
though not exposed at the surface, pre-Cretaceous formations are
reached by deep wells in the northern part of Bexar County.

PRE-CRETACEOUS

Two of the wells of Bexar County of which records have

- been obtained have passed entirely through the Cretaceous

formations and into older deposits. Of these two wells one is
located on the Leon Springs Reservation north of the Balcones
fault zone, while the other is on the Camp Bullis Reservation a
few miles south of the first fault of that zone. Both wells
were drilled in an effort to obtain an adequate water supply
for the Leon Springs Government reservation, and in each
of the wells the rocks lying next below the Cretaceous were
found to be schists. In the well north of the Balcones fault
zone the schists below the Comanchean formation were
entered at about 1015 feet below the surface and were pene-

‘trated 1500 feet, or to the total depth below the surface of

2500 feet. Among pebbles from the basal part of the Coman-
chean in this well, Dr. J. A. Udden, who has studied the
cuttings, recognizes pebbles resembling fragments of the
Hickory formation of the Central Mineral region; also a few
flint pebbles, dark in color and laminated like pebbles from the
Bend series. With regard to the sehists, he says, ‘‘Samples
45 to 49 inclusive (representing cuttings from the schists) are
most probably pre-Carboniferous, and in my opinion they are
identical with similar material described from below 1100 feet
in the boring at Georgetown in Williamson County’’. (MSS.)

The second well reaching into the pre-Cretaceous, on the

~Camp Bullis Reservation, is south of the Balcones Escarpment

and within the fault zone. In this well the schists were rcached
at the depth of 1790 feet and were penetrated, 115 feet, or to,
the total depth below the surface of 1905 feet. With regard
to the schists of this well, Dr. Udden, who has examined
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TABLE OF GEOLOGIC FORMATIONS IN BEXAR COUNTY.
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the samples, states that the formation represented is probably
the Packsaddle Schists of the Central Mineral Region. (Mss.)
The logs of these two wells are given in the section on welil
records,

How far to the east from the Balcones Escarpment these
schists lie immediately below the Comanchean formations can
be determined only by subsequent drilling, The fact that
the schists have been found under the Comanchean at George-
town and at San Antonio indicates that they underlie those
formations through a considerable north and south distanee
along the Balcones fault zone,.

MESOZOIC

.COMANCHEAN CRETACEOUS

The formations of the Comanchean series in this county are
shown in the table on page 20. They are included on
the Trinity, Fredericksburg and Washita divisions as there
indicated.

: TRAVIS PEAX FORMATION

The term Travis Peak formation has been applied by Hill to
the lowermost rocks of the Cretaceous of south-central Texas.
This formation represents in part at least the Trinity or Base-
ment sands of northern Texas. Although not exposed at the
surface, the Travis Peak formation is reached by some of the
deep wells in the northern and north-central parts of the
county. Records have been obtained of about six wells in the .
county which pass into or through this formation.

The well of R. Mercke at Bulverde on the Cibolo River at
the north line of the county, is reported by Hill and Vaughan*
as reaching a depth of 361 feet. The surface exposure at this
locality is the Glenrose formation, and on the basis of the log,
Hill and Vaughan have regarded this formation as extending
to the depth of 137 feet. From 147 feet to the bottom of the
well, 361 feet, the formation is identified by them as Travis
Peak. '

A well drilled on the Leon Springs Reservation in this county
in 1909, starting in the Glenrose formation, passed entirely
through the Travis Peak formation and into underlying schists.

Samples of the cuttings from the well were submitted to the

*18th Ann. Rept., pt. 2, U, 8. Geol. Surv., p. 272, 1898.
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Bureau of Economie Geology and were examined by Dr. J. A.
" Udden. A log of the well and supplementary data were sent to
the Burean by Mr. Alexander Deussen. The record from this
well, which is of especial importance in determining the thick-
ness of the Glenrose and Travis Peak formations, is given on a
later page. From the surface to the depth of 1025 feet, the
cuttings from this well are identified by Dr. Udden as Coman-
chean. Mr. Alexander Deussen has assigned the strata from
535 feet to 1015 feet to the Travis Peak, indicating for the
formation a thickness of about 480 feet. )

The third well passing into this formation is also a Gov-
ernment well located on the Camp Bullis Reservation, six
miles south and one-half mile east of the well on the Leon
Springs Reservation. In this well the combined thickness of
the Glenrose and Travis Peak formations, including Basement
sand, amounts to between 1200 and 1300 feet.

A fourth well believed to enter or pass through the Travis
Peak formation was drilled on the Waring Hstate near the
Bandera Road, seven and one-half miles northwest of San
Antonio. Of this well there is preserved the driller’s log,
but unfortunately no samples of the cuttings. A blue print

record of the log of the well has been obtained from the Con-

structing Quartermaster’s office at Fort Sam Houston. The
data for the log were preserved and the blue print record made
at the time the well was drilled. by Mr. F. A. Gartner. In this
well the Comanchean formations were entered at 400 feet from
the surface. The well was drilled to the depth of 2853 feet,
thus penetrating 2453 feet 6f Comanchean or older sediments.
“The Ridder well on the Medina River southwest of San An-

tonio and the Kearney Pipe Line and Oil Company well south.

of Leon Creek, record of which is subsequently given, probably
terminate in the Travis Peak formation. :

As indicated by the drillers’ logs and more particularly by
the cutings from these wells, the Travis Peak formation under-
lying Bexar County includes layers of limestone alternating
with softer layers, chiefly of marly elays. The limestones,
as indicated by the well on the Leon Springs Reservation, in-
clude both ordinary and dolomitic layers, while the marly
clays frequently contain pyrite. A phase of this formation is
recorded in the logs as ‘“‘red mud’’ or ‘‘red clay’’. 'The samples
of cuttings seem to indicate that the Iayers so recorded include
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rather soft calcareous clays or marls with, in some instances, a
calcareous and ferruginous cement, together with fine sands
or silts.

As this formation lies unconformably on the pre-Cretaceous,
its thickness may be expected to vary exceedingly. Of the
structure and rate of dip of the formation, very little can be
determined from the scanty records now available. North of
the Balecones fault zone it is to be expected that the formation
will conform to the Glenrose and have a similar moderate
southeast dip. In that part of the county within and east of
the Balcones fault zone, it is to be expected that this forma-
tion shares in the disturbed conditions common to the other
formations of that belt, which are more, fully described else-
where.

GLENROSE FORMATION

The Glenrose formation of the Lower Cretaceous (Comanchean)
age, 18 the oldest of the formations exposed at the surface in this
county. This formation includes chiefly alternating layers of
moderately hard and soft rocks. ‘'The harder ledges are chiefly
limestone, as this formation contains almost no flint. Some of
the limestone layers are fine-grained and quite hard, although
as a rule the limestones of this formation are of but medium
hardness. The marl layers of the formation are usually thin,
being from a few inches to one or two feet thick, and rather
soft. At the surface the marl layers, like the limestone ledges,
are usually yellow. When buried within the earth, they may be
at times gray or blue. The formation may usually be recognized
by the characteristic suecession of hard and soft strata, although
in places the formation is more heavily bedded. Occasionally
also, the heavy limestone ledges are honey-combed and under
these conditions resemble the non-flinty ledges of the overlying
Edwards formation. The examination of any considerable sec-
tion, however, will usually afford a basis for separation from the
Edwards formation.

The marls of this:formation have been used in road-making
on some of the roads passing through this area where other ma-
terials are not readily available. The calcium sulphate mineral,
celestite, is occasionally found filling cavities in this formation,



24 Unwersity of Texas Bulletin

and has been mined to a limited extent near Austin, in Travis
County. The sub-surface layers of the formation produce mod-
erate supplies of water, and many of the wells yielding moderate
supplies north of the Balecones fault zone terminate in this
formation. :

Thickness: The fact that the base of the Glénrose formation
is nowhere exposed in this county makes it impossible to measure
the thickness of the formation from surface exposures. By
combining surface exposures and well records, however, it is
possible to determine the thickness of this formation probably
within reasonably close limits. Perhaps the most trustworthy
measurement of the thickness of the formation in this county
is that obtained on the Leon Springs Military Reservation. In
the deep well on the reservation, as already noted, the Glenrose
is regarded as extending from the surface to a depth of 535
feet. In the hills near the well, the Edwards limestone is pro-
visionally identified as coming into the section at about the 1420
foot level. The ground level at the well is about 1156 feet above
sea level. Hence to the 535 feet of this formation penetrated in
the well must be added between 265 and 315 feet exposed at the
surface, making a total thickness for this formation of about
800 feet. This measurement, however, may include the equiva-
lent of the Walnut clays and the Comanchean Peak limestone;
which, however, are of limited development in this county.

Physiographic expression: The alternately hard and soft
strata of this formation gave rise in the early literature to the
term ‘‘alternating beds’’ as applied to the formation. This sue-
cession of hard and soft layers occasions the characteristic ter-
raced appearance already referred to as distinguishing the Glen-
rose Hills, ’

Common fossils: Among the fossils found in considerable
abundance in the Glenrose, the most frequently met with are the
gastropod Lunatia (Tylostoma) pedernalis and the bivalve
Cyprina? mediale. Neither of these, however, is confined to the
Glenrose since both are found likewise in the Travis Peak forma-
tion. :

COMANCHE PEAK FORMATION

The Comanche Peak limestone has not been differentiated as
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a formation in this county, and in the mapping and in the
measurement of sections it is included either with the Glenrose
or with the Edwards. According to Hill and Vaughan this
formation is present in the Austin quadrangle to the northeast
of this county and likewise in the Uvalde quadrangle to the
southwest, where it is a nodular, somewhat massive limestone,
containing the oyster Ezogyre texana. In these quadrangles
the formation has a thickness of from 50 to 60 feet. Hence,
although not yet differentiated, it is probably present also in
Bexar County. -

EDWARDS FORMATION

The Edwards formation consists chiefly of limestones. ° The
rock of the formation as developed in this county is usually
coarsely crystalline, although in this respect it is variable, some
parts of the formation being particularly dense and of fine
texture, approaching a lithographic stone in structure. Fre-
quently both on surface exposures and deep within the earth,
as indicated by well borings, the formation is profoundly honey-
combed and cavernous. These openings in the rock, where ex-
posed in quarrying the limestone, follow more or less the bedding
planes and joint planes of the formation. The Edwards forma-
tion is especially characterized by a great abundance of flints
enclosed within the limestone. These flints are in the form of
layers which lie parallel with the bedding planes, or replace for

- a considerable space the limestone layers of the formation. Some
of the flint, however, is in the form of nodules, oval or flattened
masses, or so-called ““‘boulders’ in the limestone. Upon the
disintegration of the limestone, the flints remain on the surface
in great profusion. Usnally the Edwards limestone may be
recognized by the presence of these flint masses both in the rock
when seen in place, and in the residue. The soils derived from
the flinty phase of the Edwards formation are prevailingly red,
and the belt of country occupied is referred to loeally as the
“‘red lands.”” 1In parts of this formation, however, the flints
are less abundant and exposures may frequently be met with in
which no flints are observed. In the absence of fossils some
diffieulty may be experienced in separating such exposures from
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the hard phases of the Glenrose on the one hand, and the Buda
on the other. If in such exposures the texture is found to be
coarsely crystalline, the rock may be quite definitely separated
from the Buda, which never presents this appearance in this
county. If, on the other hand, the rock is close-grained, dense
and of fine texture, the separation from the Buda can perhaps
be safely made only on the fauna.

Aside from the flint masses which it contains, the Edwards
limestone is for the most part a very pure ealcium ecarbonate.
It is also, as previously noted, a very dense, hard, partly crys- .
tallized limestone. These characteristics make it valuable for a
number of purposes. Several quarries have been opened in this
formation in Bexar County for the manufacture of lime. Rock
from this formation is taken from a quarry at Beckman for use
as rip-rap in Government work on the harbors of the Gulf coast.
The hard, dense rock of the Edwards formation, when crushed,
should afford material favorable for concrete, although so far
as observed no part of the formation is being so used at the
present time, owing perhaps to the abundance of conecrete ma-
terial in this county. This rock should be of service also in
- road-building. Upon partial deeay the rock in places assumes a
soft, spongy appearance. This form of the rock has been used in
road-building on the Bulverde and Blanco roads.

Thickness: A full measure of the thickness of the Edwards
formation has not been obtained from surface exposures in this
county, but from well records the thickness of the formation is-:
estimated to be between 400 and 500 feet.

Physiographic Expression: The belt of country oeccupied by
the Edwards formation is moderately to distinetly hilly, although
in places there are areas of relatively level lands. The native
vegetation is chiefly juniper and small oaks, including in places a
limited amount of mesquite. The surface materials from the
formation, as already noted, econtain quantities of flint. The
soils, especially those derived from the flinty phases of the
formation, are characteristically red in color. The soil supports
a good growth of grass and these lands form desirable ranch
lands and are used chiefly for this purpose. ,

Common fossils: Although not always abundant, several of
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the fossils of the Edwards formation are very unusual in ap-
pearance. This is true in particular of the bizarre mollusks of
the genera Radiolites, Monopleura, and Requienia.

Surface exposures and local details: The surface exposures
of the Edwards limestone form a belt varying in width, lying
immediately south of the Glenrose area and hence at the north-
ern margin of the Baleones fault zone. This belt is widest at
the eastern margin of the county and narrows towards the west.
‘Where crossed by the Bulverde Road, in the eastern part of the
county, this belt' of the Edwards formation, including possibly
the Georgetown, has a width of over five miles. On the Blanco -
Road the belt is somewhat narrowed. At the Fredericksburg and
Babcock road-crossing, the belt is further narrowed, and at the
Bandera Road crossing has a width not exceeding one-half mile.

At the pit of the San Antonio Lime Company, on the Fred-
ericksburg Road 16 miles from San Antonio, the limestones of
the Edwards formation are well stratified, consisting of layers of
hard rock varying from a few inches to four or five feet in
thickness. Some layers of the rock contain numerous small
cavities produced by ground water. Flint layers are present
usnally lying parallel with the bedding planes, although flint
coneretions are seen, and occasionally flint deposits.are found
filling joint planes. The solution cavities also are more or less
lined with silica. The limestone rock is heavy and upon close
examination is seen to be in places minutely banded.

The right bank of Helotes Creek below the Bandera Road
crossing affords a good exposure of this formation. The creek
here follows on or near the main fault line separating the Glen-
rose and the Edwards formations.

GEORGETOWN FORMATICYW

Lithologically the Georgetown formation if present in this area
is very similar to the Edwards, and in the mapping and
columnar section these formations are not separated. This
treatment of the two formations has seemed the more necessary
since in well logs there is almost no opportunity to separate
them. An exposure which probably represents the Georgetown
is seen on the Bandera Road, 17 miles from San Antonio. The
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limestone rock exposed here, lying immediately below the Del
Rio clay, is a very hard, close-grained rock, containing little or -
no flint. In the eastern part of the ecounty a similar rock is seen
lying below the Del Rio on the Peter Clausen ranch, 114 mile
north of the Nacogdoches Road. The Georgetown formation in
the Colorado River section is reported to have a thickness of
from 65 to 70 or 80 feet. In the Uvalde folio the formation is
estimated by Vaughan to have possibly a thickness of 40 feet.
These two formations, the Edwards and Georgetown, are of
special economic importance in this county as the chief large
water-bearing formations of the area,

DEL RIO FORMATION

The Del Rio formation consists largely of clays which on
surface exposure are usually yellow, but when encountered below
the surface are usually blue in color. The clays of this formation .
contain - in places great numbers of fossils, especially of the
small oyster Ezogyra arietina. Occasionally these shells are
cemented together by calecareous or ferruginous cement forming
indurated layers within the clay beds. The formation contains
more or less iron sulphide as pyrite and in well cuttings the
amount of pyrite is not infrequently found to be considerable.
On the surface exposures gypsum in small quantities is not in-
frequently observed in the clay.

Thickness: No surface exposure has been found in this county
_in which the whole thickness of this formation can be measured.
In the records of wells, however, the formation is quite uniformly
reported as having a thickness of from 50 to 70 feet. Rarely
does the reported thickness of the formation fall below or rise
above these lmits. In Bexar County this formation is quite
generally known to the well drillers as the ‘‘mud hole’’ or the
“‘second mud’’, cr the ‘“‘big mud’’. These names have origi-
nated beeausc of the character and position of the formation. It
is known as the ‘‘muad hole’” because the clay when churned up
by the drill becomes mud. "he term ‘‘second mud’’ is sometimes
applied to it because a formation at a higher level, the Eagle-
ford, frequently contains enough clay to cause cable tools to
stick, and hence gives the formation the character of mud. The
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origin of the term *‘big mud’”is similar. As the Del Rio forma- -
tion has a thickness of from 50 to 70 feet while the clayey phase
of the Bagleford rarely exceeds 30 to 35 feet, the Del Rio has
come come to be known as the ‘‘big mud’’. :

Physiographic expression:  The Del Rio -formation, being ‘
chiefly a relatively non-resistant clay lying between relatively
resistant limestones (the Georgetown-Edwards series below and
the Buda limestone above), is found as a rule on surface ex-
posures to occupy a valley, or the abrupt slope from an upland
to the valley. The soils derived from this formation are black or
brownish in color. . The timber growth is chiefly mesquite, and
frequently the Del Rio outerop when in a valley may be followed
by the dense growth of mesquite, differing in this respect from
the mixed growth of timber, chiefly oak and juniper, found on
the hard phases of the limestone formations.

Common fossils: As already noted, the small oyster, Exogyra
arieting, is a very characteristic index fossil of this formation,
and its stratigraphie equivalents. This fossil is particularly
abundant in the lower part of the formation. Near the top the
deposits become relatively unfossiliferous. A fossil occasionally
found in the upper part of the formation is the oyster, Gryphea
mucronate. Lithologically, -the beds change somewhat towards
its upper limit, becoming more calcareous and including in places
shelly lime rock. Near the contact with the Buda is seen occa-
sionally a soft, light-colored phase of the formation superficially
resembling in a degree the partially disintegrated phases of the
Eagleford formation.

Surface exposires and local details: The surface exposures of
the Del Rio formation are found throughout a belt of country
next south of the exposure of the Georgetown-Edwards forma-

" tions. The formation being thin, this belt of surface outeropping

is relatively narrow, ‘usually not exceeding a half mile. There
are, however, some localities where the belt of surface exposures
of this formation is widened, owing to minor faulting, which
brings the formation. successively to the surface.  This belt of
minor faulting is erossed on the Fredericksburg Road from 10.2
to 13.2 miles. from San Antonio, and on the Babeock Road from
12 to 15 miles from San Antonio. Within this belt on the Fred-
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ericksburg Road, owing to a eombination of faulting and folding
together with variations in surface level, the Del Rio formation
shows itself in five successive belts as follows: First belt, from
10.2 to 10.3 miles from San Antonio; second belt, from 10.5 to
10.7; third belt, from 11.4 to 11.6; fourth belt, from 11.9 to 12.3;
fifth belt, from 12.7 to 13.2 miles. On the Babcock Road, sue-
cessive belts of this formation come in as follows: First belt,
12.05 to 12.1 miles from San Antonio; second belt, 12.4 to 12.5;
third belt, 12.6 to 12.7; fourth belt, 12.8 to 12.85; fifth belt,
Valley .of Leon Creek probably occupied chiefly by -this forma-
tion, about 13 to 13.5 miles. _

The formations. alternating with the Del Rio in these ex-
posures are the underlying Georgetown-Edwards and the over-
lying Buda, including the Eagleford and a part of the Austin.
Asg already stated, the suceessive exposures of the formation are.
due in part to faulting and in part to changes in the surface
elevation.

East of the Leon Springs Reservation in this county and also
west of the Bandera Road, this formation so far as observed
appears as but a single belt with usually but few actual surface
exposures. On the Blanco Road the belt is crossed, without any
observed exposures immediately on the road, at about 12 miles
from San Antonio. On the Bulverde Road, the Buda formation
is well exposed at the foot of a north-sloping hill 13.5 miles
from San Antonio. Although no exposures of the Del Rio clays
are seen on the road, this formation may be expected to occupy
the valley at the foot of this hill and to extend to the limestone
hills which begin on this road at about 13 miles from San An-
tonio. To the east of the Bulverde road the Del Rio formation
has not been traced in detail, but is to be expected as a rela-
tively narrow belt extending as mapped in a general northeast-
ward direction to the county line at“ the Cibolo River. Near the
county line an exposure is seen at a water-tank on the Clausen

_ Ranch, 114 miles north of the Nacogdoches Road crossing of the

Cibolo River. West of the Bandera Road exposures of this
formation continue for two or three miles, beyond which the
belt narrows and the formation in places is faulted out of sight.

The Del Rio formation is extensively used in its belt of sur-
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face outeropping in the construction of ponds. On the Bandera
Road a pond made from this formation is seen near Helotes
Creek 17 miles from San Antonio. The clays of the formation
are utilized in making a pond on the Clausen ranch, near the
east county line, 1%% miles north of the Nacogdoches Road. At
- these localities the small fossil Ezogyra arieting is extremely
abundant. :

BUDA FORMATION

The Buda formation as developed in this county is quite
- uniformly a close-grained, dense, hard limestone. - On surface
exposures this rock is usually light-colored, or tinged with gray,
yellow, or blue. As seen in well cuttings, the limestone is
usually of light ecolor, although a part of the formation fre-
quently shows as a blue rock. Black specks. in the limestone is
a characteristic frequently referred to by drillers in deseribing
the cuttings from wells. The change in sedimentation from the
Del Rio to the Buda and from the Buda to the Eagleford
formations appears to have been abrupt, there being little or no
gradation between the formations. -The hard limstone of the
Buda formation lying between the softer rocks of the Del Rio
- and Eagleford forms a horizon both conspicuous and readily
followed on the surface. The Buda limestone in this ecounty
is but little utilized at the present time. Its hardness and close
texture indicate that as here developed the llmestone would be
suitable for concrete material, ,

Thickness: Both in lithologic characteristics and in thigkness
the Buda formation is perhaps the least variable of the Creta-
ceous formations as developed in this county. Well records indi-
cate that the Buda limestone is here quite uniformly between 55
and 65 feet thick. Rarely is the formatlon reported to vary
beyond these limits.

Physiographic expression: In its surface exposures the Buda
limestone appears as hard, thickly bedded rock. The surface is’
frequently rough owirnig to partial dissolution through the agency
of surface waters. The soils derived from the formation are
dark colored and usually relatively thin, including many rock
fragments. When found capping hills the. soils from the Buda



32 University of Texas Bulletin

formation support a rather heavy growth of timber made up
chiefly of oaks. In this respect, the Buda formation resembles
the hard rock phases of the Austin formation.

Common fossils: The Buda limestone on surface exposures is
usually found to contain fossils, sometimes in considerable num-
ber. The shells of invertebrates have, however, for the most
part been replaced or filled with a mineral deposit, prebably
usually caleite. Hence the fossils are seldom easily removed
from the matrix, and are with difficulty used in identifying the
formation. Thin sections of the rock have shown that in this
formation are found numbers of foraminifera.* Lithologically
the formation may be in a measure recognized by its uniformly
close-grained, dense structure, although similar dense masses of
rock are found also at places in the Georgetown and Edwards
formations, and less distinetly so in the hard rock phases of the
Austin formation. The position of the Buda limestone, lying
between the lithologically very different Del Rio and Eagleford
formations, assists materially in locating this formation on sur-
face exposures’ and in well drillings determines its position
definitely.

Surface exposures and local details: The Buda formation in
Bexar County comes to the surface in a relatively narrow belt
having a general northeast-southwest trend. On the Bulverde
Road the rocks of this formation are exposed near the base of a
north-sloping hill about 13.5 miles from San Antonio. The for-
mation here dips into the hill under the Eagleford and Austin
formations, the belt of exposed rock being narrow. So far as
observed the rocks of the Buda are not again exposed on this
road. To the east of the road the line of outcropping of this
formation has not been traced in detail although it is known to
eontinue in a general northeast direction to the county line.

A small anticline in this formation is observed at the Salado .
Creek crossing of the Blanco Road. Just above this crossing as
much as 35 or 40 feet of the Buda formation is exposed in the
right bank of the stream. Downstream the Buda disappears be-
neath the Eagleford and Austin formations within about one-
fourth mile below the road crossing. When followed upstream

*U. S. Geol. Surv., 18th. An. Rpt. pt. 2, p. 228, 1898.
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the rocks of the Buda formation are found likewise to dip below
the stream level, giving place to the Bagleford and Austin.
formations in the stream banks. However, the Buda reappears
in this stream within about three-fourths or one mile further
upstream, indicating a relatively limited development of the west
slope of the anticline. On the Blanco Road the Buda is exposed
at the Salado Creek crossing, and again between eleven and one-
half and twelve miles from San Antonio.

Oun the Fredericksburg and Babeock roads the Buda formation
is found to share in the minor faulting which, as already men-
tioned, brings these thinner formations repeatedly to the surface.
On the Fredericksburg Road the Buda formation is first met with
Iying below the Eagleford formation a short distance beyond
the Lockhill-Selma Cross-road, about 10.1 miles from San
Antonio. It is last seen on this road at the Bacon Ranch cross-
road, 12.7 miles from San Antonio. On the Babecock road the
formation appears at intervals from 12 to 12.9 miles from San
Antonio. On both of these roads this formation alternates by
changes in surface elevation and by faulting with the Del Rio
and other formations.

The belt of Buda exposures may be seen at intervals as far
west as the Hoffman Ranch, about three miles west of Helotes
Creek. Beyond this place the belt of Buda exposures narrows
and the formation shows but limited exposures to the Medina
County line. The place of the formation below the surface is
recorded in well records throughout most of the central part of
the county. From its surface exposures the formation dips with
variations due to faulting and folding toward the south and
southeast, At the northern limits of the city of San Antonio
this formation may be expected at from 300 to 350 feet beneath
the surface, depending upon variations in surface elevation. At
the southern city limits, six miles farther south, owing to steep
dips and faults, this formation, liecs much deeper and is there
encountered in well drilling at between 1200 and 1300 feet. A
few miles farther south, near the Chavanneux Cross-road, it is
found by well drilling to be buried to a depth of 1600 or 1700
feet. ‘ :

3-Bex.
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UPPER CRETACEOUS

The Upper Cretaceous series is well represented in the
Bexar County section. The formations in order, beginning with
the oldest, are: Kagleford, Austin, Taylor and Navarro.

EAGLEFORD FORMATION

The Eagleford formation as developed in Bexar County
includes a very characteristic series of calcareous and more or
less sandy shales. The rock is granular in appearance, and
breaks horizontally into thin slabs, giving a flaggy appearance.
‘With this light-colored flaggy rock are found frequently layers of
muech barder indurated clay-lime rocks. These interpolated
layers frequently have a thickness of from one-half to one foot
or more and are probably continuous over considerable areas.
The formation is to some extent bituminous and when encoun-
tered in drilling is frequently of a dark color. It also contains
sufficient elay material in parts of the formation to cause the
tools to stick more or less in drilling. For this reason the forma-
tion is sometimes known to the drillers as the ¢‘first mud’’ (the
Del Rio formation being the ‘‘second mud’’). To most of the
drillers in the central part of Bexar County this formation is
known as the ‘‘lignite’’. This name, although scarcely justified
by the characteristics of the formation, is firmly fixed in the
nomenclature of the drillers of this county. It is not to be con-
fused, however, with the true lignite deposits which are found in
much later formations (Tertiary) not represented in the central
and northern parts of the county.

Thickness: The Eagleford formation is relatively thin in
Bexar County. Practically all well records place the thickness
of this formation at from 30 to 35 feet. In a few records this
thickness is exceeded slightly, while in others the thickness is
recorded ag less, the formation being recorded as absent in a few
wells. 'With regard to the reported absence of the formation in
wells, it is not impossible that occasionally a well is so located with
respeet to a fault that this formation is missed in drilling. Such
would be the case if the well were locatéd at a place where the
Austin formation is faulied against the Buda formation. On




-

Geology and Mineral Resources of Bexar County 35

the other hand, the apparent thinness and possibly the supposed
absence of the formation may also be due to local mnduration in
the formation so that it is not recognized in drilling. Two ex- -
posures have been found in the county in which it is believed
that the full thickness of this formation is shown. Both of these
exposures are on Salado Creek near the Blancoe Road crossing,
one below and one above the crossing. In these exposures the
base of the formation, resting upon the Buda limestone, is defi-
nitely limited. The top of the Eagleford where this formation
passes into the Austin formation is much less definitely marked.
It appeared to the writer, however, that not more than about 30
or 35 feet of the exposure at these localltles can be referred to
the Eagleford formation.

Physiographic expression: The exposures of the Eagleford
are scarcely extensive enough to develop well marked topographic
features. However, as the formation is softer and less resistant
than either the Buda below or the lower part of the Austin
above, the formation when exposed on relatively level land is
usually represented by a slight although more or less well-
marked valley. On steep hill slopes the rocks of this formation,
though in themselves characteristic by their lithologic characters,
do not notably affect the surface features.

Common fossils: Among the characteristic fossils which may
be frequently utilized in identifying the Ragleford formation
are plant stems and fragments, fish scales and shark’s teeth.
Ag developed in Bexar County, the formation is rather more
lacking in plant remains than at some other localities. Fish
scales and teeth are occasionally present, although rarely
abundant. However, the lithologic characters of this formation
are so distinctive that little or no difficulty will be experienced
in locating the formation on surface exposures. In well drillings
likewise the place of the formation is readily recognized by its
place between the Austin and the Buda formations.

Surface exposures: Asg the Eagleford is the thinnest of the
formations recognized in Bexar County, the surface exposures
are correspondingly limited. The belt of surface exposures of
this formation is closely associated with the belt of exposures of
the Buda formation already described. On the Bulverde Road’
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it is found exposed, as already noted, with and just above the
Buda formation at about 13.5 miles from San Antonio. On the
Blanco Road are found the exposures of the full thickness of
this formation on Salado Creek which have previously been
mentioned, and also an exposure in the road on the hill beyond
the creek. An isolated exposure of this formation is seen also
on a small stream on the Lockhill-Selma Road, slightly south of
west of the Blanco Road crossing on Salado Creek. On the
Fredericksburg and Babeock roads the formation is first crossed
at about 10 and 11 miles respectively from San Antonio. In the
western part of the county the formation is found in a narrow
belt too limited to map except by exaggeration. Exposures may
be seen on Canyon Creek on the Hoffman Ranch, within a few
miles of the west boundary line of the county.

In its sub-surface position, the Eagleford formation partakes
of the general southward dip, passing under the later formations
The depth at which it may be expected from the surface may be
deduced from the structural eontour map accompanying this
report, on which the actual level of the top of the Del Rio forma-
tion is indicated. The stratigraphie interval from the top of the
Del Rio to the base of the Eagleford is about 60 or 65 feet.

. AUSTIN FORMATION

.. The Austin formation includes a thick deposit of limestone, -
chalk, and marl. The lower beds of the formation are hard
limestones. Higher up the formation passes into a more chalky
and as a rule softer phase, while near the top the deposits be-
come chalky marls. The formation is stratified and consists in
places of alternating harder and softer beds, which on weather-
ing give a banded appearance, in some instances not entirely un-
like that of some exposures of the Glenrose formation. On sur-
face exposures the rocks of this formation are prevailingly
creamy yellow, while in sub-surface exposures the rock is either
blue, white, or yellow.

In drilling, the cuttings from the upper part of this formation,
including perhaps one or two hundred feet, as they come to the
-surface are blue in color and resemble a clay or mud and are in
some instances so recorded in the drillers’ logs. At Iower
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levels the formation is white or yellow in color and is usnally
somewhat harder than near the top. This phase of the forma-
tion is often referred to as the ‘‘Magnesian’’ rock, although so
far as known, it is a calcium ecarbonate. Benecath the ‘‘magne-
sian’’ phase of the formation are the harder limestone layers al-
ready referred to, often described in well logs as blue, gray,
white, or yellow limestones. )

The chalk rock of the Austin formation is used near San An-
tonio in the manufacture of portland cement. The harder lime-
stones from the lower part of the formation are used for con-
crete. The formation yeilds moderate supplies of water, although
frequently containing more or less hydrogen sulphide gas. The
oil of the Alta Vista and Mission fields is from this formation.

Thickness: The thickness of the Austin formation is diffieult
of exact measurement either on surface exposures or from well
records. No locality has been found in the county where the
full thickness of the formation can be measured at the surface.
On the other hand, in the well logs it is extremely difficult if not
impossible to- determine the level at which the drill passes from
the Taylor to the Austin formation. The most trustworthy .
measurements of the formation are those obtained from wells
known to be located near the contact line on the surface of the
Austin and Taylor formations together with- data from wells
passing entirely through the whole Upper Cretaceous. Of a°
number of wells so located, the following may be cited as afford-
ing the most trustworthy records available.: The average ob-
tained from these wells indicates a thickness of between 300 and
400 feet. The Government well at the old target range, now the
aviation post, on the Austin Road, 6 miles from San Antonio,
is probably located within the belt of Taylor exposures but gquite
near the Taylor-Austin contact. In the bed of Salado Creek
about one mile northeast of the well and at a level approximately
75 feet lower, is an exposure placed by Dr. Stephenson as the
probable Taylor-Austin contact. Judging from the surface
exposures at the well and from this exposure in the stream bed
it is probable that as much as 50 or 75 feet of the deposits at
the well are to be referred to the Taylor formation. In this well
the base of the Austin was recognized at the depth of 353 feet.
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In the log this interval is divided up as follows: ‘‘Soil, 2 feet;
yellow and blue clay and soft limestone or shale, 218 feet; and
chiefly hard limestones, light gray, blue-gray, and white, 133
feet’’. On the basis of the data given above, it is probable that
between 275 and 300 feet of this interval is to be referred to. the
Austin formation, representing the full thickness of the forma-
tion at that place. A well on the Waring estate near the Bandera
Road, 714 miles from San Antonio, is believed to be located
within the belt of surface exposures of the Austin formation or
with only a thin covering of the Taylor. In this well there is
recorded beneath the surface soil and gravel, 145 feet of ‘“blue
clay’’, and 155 feet of yellow, white, and blue limestones, giving
a total of 300 feet, all of which with the possible exception of
some clays near the surface is to be referred to the Austin forma.
tion. A well drilled at Schertz on the Cibolo River is also near
the contact line of the Austin-Taylor formations. A short dis-
tance upstream from this well are found surface exposures of
the Austin formation, while immediately downstream are ex-
posures of the Taylor formation. In this well there are recorded
14 feet of yellow clays, 215 feet of blue clay, and 149 feet of
magnesian and other limestones. This would seem to indicate
a possible thickness of 378 feet for the Austin. However, upon
- other data it is suspected that a fault or a very steep dip passes.
immediately north of this well; that is between the well and the
exposures of the Austin formation. If this is true, only a part.
of the 229 feet of yellow and blue ‘“clays’’ of this record is to be
referred to the Austin formation. A well at the residence of
A. E. Goforth on the Culebra Road, 18 miles northwest of San
Antonio, appears to be located near the contact line of the
Austin-Taylor formations. In this well the base of the Austin
was recognized at the depth of 349 feet, all of which apparently,
aside from the surface materials, is to be referred to the Austin
formation, :
From these records it appears that the Austin formation in
Bexar County in its belt of surface exposures, approximates 300
feet in thickness. From the record of a considerable number of
wells drilled south of the belt of surface exposures it appears
prebable that the formation thickens toward the south. Among-
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the wells which indicate a thickening of the limestones southward
are the following: City water supply wells on Market Street in
San Antoino, hard rock above the base of the Austin about 380
feet; City water supply well near Coneeption Mission in south
San Antonio, magnesian and other limestones, 417 feet, with
blue clays above; Hoffheintz well, southwest city limits, mag-
nesian and other limestones, exclusive of overlying blue clay,
310 feet; Hill and Roby well, 7 miles south of San Antonio,
magnesian and other limestones, exclusive of overlying clay, 480
feet. In the Benke well on the Culebra Road near the west
county line, limestone above the Eagleford are reported through
an interval of 485 feet, which if referable in full to the Austin,
represents the maximum recorded thickness of the formation
in the county. With due allowance for the indefinite record
afforded by the well logs, it appears that the harder limestones
of this formation vary in thickness. In the columnar section the-
thickness of 350 feet is assigned to the formation, which is
probably an average, being neither the maximum nor the mini-
mum thickness in the county.

Physiographic expression: The Austin formation appears on
surface exposures under two different phases corresponding to
the hard and soft rocks of the formation. The limestones of the
lower part of the formation, when exposed, usually make up
ranges of hills having a northeast-southwest trend. On these
hills the soils are thin and contain considerable rock debris. The
timber growth includes a preponderance of oaks with relatively
little mesquite. This phase of the formation where exposed
usually forms a conspicuous feature of the landseape and the
belt of the hills may often be seen and its trend across the
county mapped, at a distance of some miles. The softer rocks
of the upper part of the Austin formation, however, present on
surface exposures entirely different topographic features. The
country underlying the exposures of this part of the formation
is usually gently rolling with rounded hills and gentle slopes:
The native timber is largely mesquite. The soils are black and at
the present time the lands aré largely cleared for agricultural
purposes.. This physiographic development corresponds to the
upper 150 or 200 feet of the formation as now delimited.
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! Common fossils: The Austin formation is highly fossiliferous
and a large number of species of marine invertebrates is included
in the fauna. Among conspicuously abundant fossils of the
lower limestones of the formation are the oysters, Gryphea
aucella and Exogyra laeviuscula. These fossils are particularlly
abundant in certain layers of the limestones of the Austin forma-
tion. One of the best exposures showing these fossils is found
in the rock quarry near the north side of San Pedro Park where
the fossil horizon includes a ledge of rock from one to two feet
thick, lying five or six feet above the base of the exposure. A
similar fossiliferous ledge appears in the Ling Quarry at the
west side of San Antonio River at the north city limits, lying
near the base of the exposure. From a well drilled nearby, it is
known that the base of the Austin formation at this place lies
-about 100 feet below the bed of the river, hence unless affected
by concealed faulting the horizon of these fossils at this place is
between 100 and 125 feet above the base of the formation. A
notable exposure of a similar fossiliferous bed of the Austin
formation is seen in the bluffs on Leon Creek near the Bandera
Road crossing,

The upper beds of the formation contain considerable numbers
of the large oyster, Ezogyra ponderosa,* found also in the Taylor
formation. This oyster is believed not to extend its range be-
low the softer beds of the upper part of the formation, being
apparently absent from the hard limestones of the lower beds.
This fossil is found in the upper part of the formation at many
localities. At the Bandera Road crossing on Leon Creek, the
species seems to extend its range downward to the top of the
hard limestones of the formation and to within a few feet of
the level of the Gryphea bed. :

Surface exposures and local details: Surface exposures of the
Austin formation are found throughout a broad belt having a
northeast-southwest trend across this county. The Austin belt
is somewhat interrupted in part by surface erosion and in part
by terrace deposits, but more especially by faulting and folding

*The Exogyra of the Austin formation, according to Bose is
specifically distinct from E. ponderosa of the Taylor formation.
Univ. Texas Bull.,, No, 1902, 1919,
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by which other formations are interpolated into the Dbelt of
country otherwise occupied chiefly by this formation. On the
line across the Austin formation in the eastern part of the county
marked by the Bulverde and Perrin-Beitel roads, there are two
distinet belts of Aunstin. The northern belt of Avstin exposures
is crossed on the Bulverde Road from 1% miles north of Wet-
more to Wetmore; the southern belt is crossed on the Perin-
Beitel Road from about 1% miles south of Wetmore to Fratt
station on the Austin Road.

On the Blanco Road extending due north from San Antonio,
are likewise found two belts of the Austin formation. Omn this
road, however, the northern belt is found to be much wider than
on the Bulverde Road, having a width of about five miles. The
southern belt on the other hand is much narrowed, having a
width probably of scarcely more than a mile. This southern
belt, as indicated in the mapping, passes below the surface within
the city of San Antonio, giving place to the Taylor formation.
The broad belt of surface exposures of the Austin formation is
crossed on the Culebra Road from Leon Creek to about 1814
miles from San Antonio. From surface exposures it is known
that the Taylor formation lies on this road both at the south-
eastern and at the southwestern boundaries of the Austin ex-
posures. The evidence relating to structure of these formations
is more fully presented subisequently. The high lands of the
central part of this belt present surface exposures that on litho-
logic ¢haracters must be placed as well down in the Austin
formation. The Potranca Road which branches off from the
Culebra Road at the Leon Creek crossing, and runs slightly
south of west, affords for some miles exposures which are prob-
ably near the top of the Austin, many of them containing an
abundance of Exogyra ponderosa. However, from about Medio
" Creek to the county line, this road in places affords exposures
including the Gryphea zone that are to be referred to the lower
half of the Austin formation.

In its sub-surface position, this formation presents the char-
acteristics of the other formations of this part of the state. In
general the dip is to the south or southeast. The southernmost
well in this county in which the formation has been definitely
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recognized, is that on the J. K, Lamb property 16 miles south
and 214 miles east of San Antonio. At this place the top of the
formation lies approximately 1600 feet below the surface. To
the southeast the formation lies somewhat deeper. From the
log of the Bradley and Winters well at Saspameco it appears that
the formation at the county line on the Goliad Road altho’
not reached must lie at least 2500 feet from the surface.

The rock bluffs and cliffs at the west side of Brackenridge
Park in San Antonio are composed of this formation and afford
good exposures of the heavy limestones. The Ling rock quarry
just across the city limits at the north side of the park, is opened
up also in the Aunstin formation. In a well drilled at the north
city limits in Brackenridge Park, in 1918, a log of which is given
elsewhere, the Eagleford shales were recognized at the depth of
101 feet. It is thus seen that the exposures in Brackenridge
Park and in the rock quarry north of the park lie within the
lower part of the Austin and represent the formation from about
100 to 140 or 150 feet above its base. The rock as seen at these
exposures is light-colored or tinged with yellow; it is evenly
bedded, consisting of layers from six inches to several feet in
thickness. Pyrite nodules originally on the limestone have be-
come oxidized and are represented by spots or nodules of rusty-
colored iron oxide. Near the base of the section at the quarry is
a layer in which a small Gryphea is-very abundant. At the west
limits of Alamo Heights, overlooking the valley of Olmos Creek,
there is a bluff into which a quarry has formerly been opened,
representing a phase of the Austin formation similar to that
seen in Brackenridge Park. The Gryphea layer at this exposure
lies 45 feet or more above the stream bed, indicating that the
section here affords an exposure lying a little lower in the forma-
tion than the exposures at Brackenridge Park. Immediately
west of the West Texas Military Academy, a little more than a
mile north of the north city limits of San Antonio, is another
west-facing bluff, exposing a similar section of the Austin forma-
tion. The exposures of this formation at the cement plant two
miles north of the ecity limits are deseribed elsewhere. At San
Pedro Park are seen exposures of the hard limestones of the
Austin formation from which springs emerge. The exposures
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here deseribed lie within and represent an upthrust block of the
Austin formation which forms the range of Austin Hills indi-
cated on the sketch map (Fig, 2). The southernmost exposure
seen of this belt of Austin is found near the intersection of Zal-
zamora and Ruiz streets in west San Antonio, where a much later
phase of the formation is seen, consisting of soft marly rock, To
the northeast, exposures of this belt of the Austin formation may
be seen to the county line at the Austin Road crossing on the
Cibolo River. Particularly good exposures are seen at the cross-
ing of the Austin Road on Salado Creek, and at the Perin-Beitel
Road crossing of a tributary entering from the east. On these
exposures Baker has made the following notes:

‘When fresh the chalk has a light bluish-gray color while on
weathered exposures it is light yellowish-buff, passing upWard, upon .
weathering, to a brown substance resembling marl. It is much
jointed in very irregular fashion and breaks often with a semi-con-
choidal fracture. Nodules of pyrite are present which weather to
limonite. Some beds of the rock are slightly more indurated than
others and so stand out more prominently on exposed surfaces.
This rock forms the bed rock at Fratt. Near the mouth of the small
creek tributary to Salado Creek and heading northeast of Fratt,
the dip (probably not true dip) is 1° 8 65° E. About one-fourth
mile downstream and about 200 yards above the junction with Sal-
ado Creek, the dip (perhaps not maximum) is 4° to the south.

In the soft chalk rock of the Austin formation at the crossing
of the Perrin-Beitel Road near Fratt, Stephenson has noted the
presence of the following fossils (Mss. notes): Scaphites sp.,
Placenticeras sp., and a large Baculites. In the more indurated
rocks of this formation about one mile farther west, he notes
the presence of the following fossils: Ezogyra laeviuscula,
Avicula?, Pecten sp., Liopsitha elegantula (Roemer) ?, Barbatia
Sp. :

Exposures in the large belt of the Austin formation passing
through the county north of San Antonio are too numerous to
receive separate deseription. This belt of the Austin is crossed
by all roads running north and northwest from San Antonio. At
the Leon Creek crossing on the Bandera Road are seen good
bluffs exposing the hard limestones of the formation including in
some layers an abundance of fossils. Other good bluffs are seen
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at the first and second crossings of the Culebra Creek on the
Culebra Road. At the Salado Creek crossing of the Bulverde
Road, the bluffs seen at the right are a part of the limestones
of the Austin formation and represent the west margin of the
block originating in San Antonio.

TAYLOR FORMATION

The Taylor formation includes chiefly marls and caleareous
clays. In surface exposures and to the depth affected by
weathering, the clays are yellow, although where unaffected by
weathering they are for the most part blue in color.

As a water-bearing formation, the Taylor is of but slight
importance as the marls and eclays are too close in texture to
carry large quantities of water. The bentonite deposits of this
county probably lie within the Taylor formation, - The fuller’s
earth deposits are either near the top of this formation or in the
next later formation, the Navarro. The gas of the Gas Ridge
field is probably from this formation, while the oil of the Somer-
set field appears to be either from this or from the Navarro
formation, or possibly in part from the Midway.

Thickness: A measurement of the thickness of the Taylor
formation is extremely difficult. No surface exposures found in
Bexar County are adapted to that purpose while in well records,
it is difficult to determine from logs or from cuttings, the depth
at which the formation is either entered or passed through. In
the Terrell well six miles south of San Antonio there was assigned
to this formation by Hill and Vaughan* a thickness of about
400 feet. In the Alta Vista oil Fields the combined thickness
of the Navarro and Taylor formations, if present, apparently
does not exceed six or seven hundred feet, although here a part
of ‘the Navarro may have been removed by erosion.** In the
Kearney test well for oil south of Leon Creek, the combined
thickness of the Navarro and Taylor formations may be as much
as 900 feet. In the columnar section, this formation has been

*Hill, R, T. and Vaughan, T. W., 18th Ann. Rept. U. 8. Geol.
Surv., Part II.
**Record of Elder-Wolf well.
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assigned a thickness of 450 feet which may be regarded as an
average thickness where the formation is fully developed,

In the Mathey well of the Bexar Petroleum Company the Ter-
tiary as noted subsequently under the discussion of the thickness
of the Midway formation, appears to extend to the depth of
between 1340 and 1402 feet, while the Austin formation accord-
ing to the driller was entered at 1892 feet and continued to the
bottom of the well 2025 feet. If this is true there remains for
the Taylor and Navarro formations at this place a combined
thickness of not more than 552 feet. The reduced thickness of

" these formations may of course be accounted for by possible

erosion from the top since the Tertiary-Cretaceous contact is
very probably an erosion unconformity. Samples of cuttings
from this well from 1938 feet and below submitted by the
driller and examined by Dr. J. A. Udden apparently represent
the Austin formation,

Pliysiographic expression: Much of the area underlain by the
Taylor formation in thig county consists of a level plain often
gravel covered by terrace deposits. When subjected to stream
erosion, the hills formed from the Taylor marls are rounded, with
moderate slopes. The soilg derived from this formation are black
and in wet weather very sticky. The prevailing timber growth
is mesquite, -

Common fossils: The lower part of the Taylor formation
containg an abundance of the large oyster, Exogyra ponderosa,
which is also present as already noted in the upper part of the
Austin formation. The Taylor formation may be separated
from the Austin probably within approximate limits upon litho-
logie characters, particularly by the presence of an increased clay
ingredient. From the overlying Navarro formation it may be
separated probably also within approximate limits.

Glauconite is vsually more or less abundant in the Navarro,
while it is present in much smaller quantities, if at all, in the
Taylor.

The following notes on the Taylor formation have been made
by Stephenson (manuseript notes) :—

Taylor marl, consisting of weathered greenish-gray, calcareoas
clay, is poorly exposed in the west-facing slope of Salado Creek at
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the crossing of the Seguin Road about four miles north by east of
the post-office building !'at San Antonio. The thickness exposed is
about 10 feet. It is overlain by a Pleistocene gravel bed and the
latter is overlain by sandy loam. The Pleistocene is 15 or 20 feet
thick.

On the east-facing slope of Salado Creek Valley about one mile
above the crossing of the Missouri, Kansas and Texas Railroad, the
following section is exposed along a private roadway or trail:

Section
, Feet
Pleistocene:
3.  Yellow sandy clay loam with lines of pebbles
at irregular intervals .......ccoee- ..15
2. Bed of gravel with chiefly flint pebbles and
cobbles ...ttt i i i e 8
{Unconformity)

Cretaceous (Taylor):
1. Gray calcareous clay or shale with a few
poorly preserved fossils............. veo B
from the Taylor (layer No. 1) obtained the following fossils
(Collection No. 182): '
Hamulus onyx Morton
Ostrea plumosa Morton
Anomia argentaria Morton
Paranomia sp.
Pecten sp. (small)
Liopistha (Cymella) bella (Conrad)?

Bluff on Salado Creek, left bank, 335 miles due east of Alamo
Heights, Bexar County, Texas. '
Section
Feet
Pleistocene:
Irregularly bedded loam and calcareous sand
and gravel. The sand and gravel are ex-
tremely calcareous in places, consisting
chiefly of a spongy mass of lime, In
places the chief matrix of the gravel is
spongy - lime. Frequently pebbles are
noticed with concentric layers of lime
about them .....ccveveevenene cesenes 20
(Unconformity) .
Cretaceous (Taylor):
Gray (greenish gray to, yellow where weath-
~ ered) calcareous shaly clay carrying a
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few poorly preserved fossils. The shale
- contains occasional seams of gypsum....25
The fossils collected include:
Lima (young individual)
Pecten (small)-

Two feet of relatively soft bluish-gray chalk is exposed in the
bed of Salado Creek, about a half mile above the preceding. The
following poorly preserved fossils were obtained (Collection No.
184): :

Inoceramus sp.

Ostrea plumosa Morton
Placenticeras sp.
Crustacean (fragment)

This locality is one mile below the crossing of the Austin Road.
The rock is probably at the extreme top of the Austin chalk.

Surface exposures and local details: Surface exposures of the
Taylor formation are found in. successive belts which extend in
a general northeast to southwest direction across the county.
Owing to structural features subsequently to be described, the
belts of exposures of the Taylor formation in part surround
Austin exposures. The northernmost belt of Taylor is that
which lies on the north side of the Austin exposures on the
Culebra Road. The Taylor in this belt extends north to within
a mile or less of the Balcones escarpment. Exposures represent-
ing this formation may be seen on the property of H. Wehmeyer,
H. Mossman, and R. Brown, north of the Culebra Road. Ex-
posures may be seen also farther east on the Hoffman Road on
the property of R. Brown and G. Wehmeyer, where the clays are
utilized in making ponds. At many of these exposures, partica-
larly those on the Brown and Wehmeyer properties, the fossil
Ezogyra ponderosa is abundant. This belt of Taylor apparently
terminates somewhat east of the Hoffman Road at the north turn
north of the Steubing cross-road.

A large area of Taylor exposures lies south of the main Austin
exposures. At the west county line these exposures are found
north of the Castroville Road, and extending northeast, lying
somewhat south of, and approximately paralleling the Potranca
Road to the Leon Creek crossing. East of Leon Creek the Taylor
is seen on the Culebra Road at a cut in the road 8 miles from
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San Antonio. At about this place, the Taylor belt is divided
by a southward projecting nose of Austin exposures. On the
Fredericksburg Road, marls containing Exogyra ponderosa are
seen from 9.3 to 9.7 miles from San Antonio.

In the city of San Antonio, the Taylor exposures are again
divided by a southward projecting nose of the Austin formation.
The western area of Taylor marl is interpreted as crossing the
Bandera and Fredericksburg roads at from 2.6 to 6.6 and from
2.5 to 5.4 respectively miles from San Antonio. This Taylor belt
may be expected to narrow farther to the east, and probably does
not extend as far as the east county line. The oyster, Exogyra
ponderosa, is found in elays resembling the Taylor on the slope
to the alluvial plain of the Cibolo on the Nacogdoches road about
15 miles from San Antonio.

In the western part of San Antonio are seen several exposures
which are referred more or less. definitely to the Taylor forma-
tion. One of these is seen in the cut on the Fredericksburg road
at the crossing of a small stream about two miles from the Court-
house. Another is seen at the Culebra Road crossing of the same
stream a little farther south. In neither of these exposures are
fossils found and the reference to the Taylor formation is on the
lithology. A similar exposure of yellow clay is seen on the same
creek still further south, at the crossing of the old Castroville
Road near its union with Zalzamora Street,

The southernmost belt of Taylor exposures in this county is
that which extends from San Anotnio northeastward to the
county lirie. Exposures of the Taylor of this area may be seen
at a cut in the public road on River Avenue, at the north ecity
limits, and again on the Austin road opposite the Aviation Post
about 6 miles from San Antonio. At neither of these exposures
so far as observed are fossils found and the identification is
chiefly on lithologic characters. The belt of the Taylor marls
is here narrow as the Austin formation is exposed a short dis-
tanee to the north, while -fossils indicating the Navarro are
found not far to the south of these localities. To the ecast of
Salado Creek the Taylor formation lies south of and approxi-
mately parallel to the Austin road, to the county line.
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NAVARRO FORMATION

The Navarro formation includes chiefly deposits of clay and
marl although in parts of the formation, particularly toward the
upper limits, there are layers of well indurated lime rocks and
in places limestone ledges. Lithologically the formation on sur-
face exposures resembles the Taylor. In the Navarro, however,

" is found considerable glauconite which is frequently in such

abundance as to give a greenish tinge to the clays and shales of
the formation. Within the formation, probably in its upper
part, is a green glauconitic sandstone, cften met with in drilling
and usually recorded in the well logs as ‘‘green marl”. At the
surface exposures on Leon Creek, this stratum has a thickness of
from 12 to 15 feet.

The water supply in the Navarro, as in the Taylor, is very
Vimited, the marls and clays containing but little water. The
greensands of the formation eontain a limited amount of potash
and phosphate, which at the present time is not utilized. = The
oil of the Somerset field, as already stated, is obtained either
from this formation or from near the top of the Taylor forma-
tion. ‘

Thickness: The thickness of the Navarro formation is diffienlt
to determine, since in well logs and euttings the transition from
this formation to the underlying Taylor is not sufficiently well
marked to be easily recognized. In a well on the property of
J. K. Lamb, south of the Medina River, samples from which
were examined by Dr. J. A. Udden, a thickness of about 1000
feet was provisionally assigned to these two formations., On the
Ritter property on Medina River near the Frio road, the strati-

- graphie interval between the top of the Del Rio formation and

the uppermost green sands assumed to lie near the top of the
Navarro formation, is apparently between 1250 and 1300 feet.
Assigning approximately 400 feet as the ecombined thickness of
the Austin, Eagleford and Buda formations, there is an indi-
cated thickness for the Taylor and Navarro formations of 850
or 900 feet at that place. Approximately the same thickness is
indicated by the Kearney well and well of the Superior Oil -
Company. On the basis of this somewhat indefinite data, the
thickness of the formation is given in the columnar section at

4-Bex.
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about 450 feet. However, it is necessary to consider in these
measurements the apparently great thickness of the Tertiary in
the Mathey well and the correspondingly reduced thickness of
the Navarro-Taylor. (p. 45.)

Physiographic expression: The belt of country underlain by
the Navarro formation presents surface featureg not unlike those
of the Taylor marl. The slopes of the hills developed from this
formation are possibly somewhat more abrupt than are those
from the Taylor formation, due probably to the presence of the
indurated limy layers of the Navarro formation. The goils are
black and the prevailing timber growth is mesquite.

Common fossils: The Navarro formation containg rather more
fossils than does the Taylor formation. The large oyster,
Exogyra costeta, is abundant in this formation. Two other
oysters, Gryphea vesicularis and Alectryonia larva, are listed
by Hill and Vaughan* as common in this formation.

Surface exposures gnd local details: The Navarro formation
has been recognized at surface exposures in a belt of country
passing across the county from northeast to southwest imme-
diately south of the southernmost belt of Taylor marl. In the
western part of the county, this formation is seen exposed on
the Castroville Road, at the crossing of a small creek about 114
miles from the county line and again at the top of the hill
about 2 miles from the county line. The fossil, Exogyra costata,
is very abundant at each of these exposures. Another exposure
probably to be referred to the Navarro is found near and
stratigraphically above the fuller’s earth beds north of the Cas-
troville Road 1714 miles from San Antonio. About one mile
south of the Castroville Road, on the Cagnon cross road 14 miles
from San Antonio, is an exposure on the hill slope containing
many shells of E. costata. At the north side of the Castroville
Road, 9 miles from San Antonio, is seen an exposure made by
an excavation for a pond. The yellow clay of this exposure
contains E. costata. On the Culebra Road five miles from San
Antonio is an exposure .which is to be referred either to this
formation or to the Taylor marl, containing an abundance of
E. costatea. On the Austin Road opposite the Country Club-

*Austin Quadrangle, page 5, 1902,
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grounds at the north limit of the city of San Antonio is an ex-
posure containing many E. costafa which is probably to be re-
ferred to this formation. An exposure of the Navarro is seen

in the cut made by the Camp Travis switch north of the Seguin -

Road near the east eity limits of San Antonio.

A series of good exposures of the Navarro formation is seen
on Leon Creek from the Castroville to the Pearsall Road cross-
ings. About one-eighth mile below the Castroville Road cross-
ing on the right bank of the stream is a bluff exposing
clays and limestone ledges of the Navarro formation. The clays
on surface exposure are dun-colored. A well dug nearby, how-
ever, shows that the unweathered clays are blue. The harder
ledges in this exposure are frequently coneretionary. The dip
as observed at this exposure, in the direction about due north-
west, is about 7 degrees. About 30 or 35 feet of the formation
is seen at this exposure, overlaid by terrace gravel deposits, At
the north side of the Castroville Road in the right bank of a
small tributary entering Leon Creek from the southwest, about
one-eighth mile from Leon Creek, exposures are seen of a
glauconitie sandstone horizon. The glauconitie sandstone at this
exposure dips rapidly to the northwest.

In the right bank of Leon Creek south of Kelly Field, from
three-fourths to one mile above the Pearsall Road crossing, is
a bluff of the Navarro formation. The exposure here includes
70 or 80 feet of calcareous clays which are yellow on exposure.
The bedding planes here are obscure, but the dip in the strata
is apparently to the northwest. On the left bank of the stream
in Kelly Field, an excavation made for a sewage disposal tank
exposes thin-bedded clays, blue in color or partially oxidized
yellow. The dip as seen in this pit in the direction
30 degrees west of south, amounts to about 7 degrees.
Overlying the clays at this exposure are the gravel terrace’
deposits.  This exposure is interpreted as lying lower in
the Navarro formation than the exposure seen at the Castro-
ville Road crossing, the dip being as noted to the southwest.
About one and a half miles upstream from this exposure is a
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bluff on the right side of the stream. The following section
is seen near the middle of this bluff:—

Feet

Heavy gravel deposits at the top of the bluff..16

Calcareous clays weathering yellow........ 30
Glauconitie sands, harder ledges at top and

base ..., F 12

Dark-colored Cla¥ys .. cvevvtvieneineeneens 30

Light marly white clays............. e 12

~ The dip at this exposure is to the west or southwest, amount-
ing in places to as much as 4 degrees. Near the south end of
the bluff, the glauconitic sandstone layer lies within about 15
or 18 feet of the top of the bluff, or directly under the gravel
deposits. Near the north end, this horizon falls as low as
about the middle of the exposure.

In the bluffs between the Pearsall and Quintana Road
crossings are seen similar exposures of the Navarro formation.
In these exposures, however, the dip is in the opposite direction,
or to the east or northeast. In this bluff, the glauconitic
sandstone comes into-the section near the north end of the
bluff, where it lies from 90 to 100 feet above the stream. It

- drops rapidly and passes below water-level somewhat near

the International and Great Northern Railway crossing close
to the Quintana public road crossing. Baker has made the
following notes on this exposure: :

At the south end of the International and Great Northern Rail-
way bridge over Leon Creek is a blue-gray unctuous clay weather-
ing yellow-brown, containing fossils and very small streaks of sand.
At the south end of the Southern Pacific Railway bridge, just to
the west, glauconitic sand containing small quartz pebbles is inter-
bedded with sandy blue-gray clay. The dark green glauconitic sand
containing small pebbles and fossils, notably sharks’ teeth, begins
at the railroad bridges and extends up Leon Creek for about a
mile. It dins 15° to the south. It probably represents the Na-
varro formation. - It is underlain by light gray limonite-stained
sandy clay. These clays contain large gray sandstone concretious,
some of which are very well indurated. The clays weather tawny
(yellowish-brown). = The clays pass downward into fine-grained.
thin-bedded, ripple-marked, light gray sandstone. A layer con-
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taining many black sharks’ teeth lies in the clay just above the
sandstone. The thin sandstones are interbedded with the clays and
the dip still continues. Lower down the clays are darker in color
(greenish or olive) and are more argillaceous and unctuous. The
dip fiattens out northward,

The structure revealed by these exposures is interpreted
as a broad asymetrical anticline or tilted block, near the west
side of which the gas wells west of Leon Creek are located.
This structure, continued to the northeast, forms the Austin
Hills elsewhere described.

CRETACEOUS-TERTIARY CONTACT

The contact line between the Cretaceous and the Tertiary as

‘placed on the map is at best approximate in location, the

surface being much obscured by Pleistocene gravels. At the
west margin of the county the Tertiary apparently extends
as indicated by sandy hills and occasional limestone concre-
tions, to the slight bluff overlooking the valley of the Medina
River. On Leon Creek, the Navarro formation is observed to
extend south as far as, or somewhat across, the International
and Great Northern Railway. At the Pearsall Road crossing-
on the Medina River, however, the glauconitic sands which are
provisionally placed as near the top of the Navarro formation,
are encountered in drilling at from 100 to 200 feet below the
surface. Accordingly, the eastern margin of the Cretaceous in
this area between the Medina and Leon Creek in which the
surface is terrace-covered, is provisionally mapped as approxi-
mately paralleling the Galveston, Houston and San Antonio
Railway. Between Leon Creek and the San Antonio River
the contact is obsecured by the Pleistocene gravels. Between
the San Antonio River and Salado Creek the Tertiary repre-
sented by the Midway formation extends north, reaching across
the southeast corner of the city limits of San Antonio. Be-
tween Salado and Rosillo Creeks the contact is again concealed.
by the flood plain. On Rosillo Creek the Tertiary extends
as far north at least as the St. Hedwig Public Road crossing and
the Galveston, Houston and San Antonio Railway crossing,
but probably does not extend much farther upstream. From
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here to the east line of the county, owing to limited exposures,
the contact is mapped approximately from the soil char-
acteristics, those of the Tertiary being more sandy than the
soils derived from the late Cretaceous formations.

CENOZOIC
EOCENE

The Eocene formations recognized in this county are the
Midway, Wilcox, and Carrizo, and possibly outliers of the
Mount Selman formation.

MIDWAY

The Midway formation of this county includes chiefly
arenaceous clays in which are imbedded many concretions of
sandy or limy rocks. The concretions are of various sizes
from small concretions weighing only a few pounds, to those
of large size, making up masses of rock of several tons weight.

Thickness: The most reliable measurement of the thickness
of the Midway formation obtained is that from the Mathey
well drilled in 1919 near Losoya. The following data on this
well have been kindly supplied by Messrs, H. L. Hamilton and
W. L. Walker.,

STRATIGRAPHIC DATA FORM MATHEY WELL
LOSOYA, TEXAS

. Horizon.

Lignite cuttings at 367, 560 and 590 feet Wilcox.
Firgt fossils recovered, from cuttings, at 665-670 feet were:

¥*Volutilithes limopsis Conrad Midway.

Olivella mediavia ) Midway.
Fogsils found in core sample from 927 to 928 feet:

Linthia alabamensis Clark Midway.

Pecten alabamensis Midway.
Fogsil from cuttings, 1070-1090 feet:

Cerithium mediaviae Midway..

Fossilg from cuttings at 1110, 1185, 1170, 1195, 1270 and
1340 feet all were characteristic Midway formg except
a few that carry through to Cretaceous.
Fossils from a core sample 1402-1406 feet, were the first
to definitely establish the Cretaceous:
Ammonite Cretaceous..
Cuspidaria Cretaceous.

*All fossil identifications were checked by Dr. J. P. Smith.
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The top of the Midway horizon is somewhere between 590 and
665 feet deep. The bottom is between 1340 and 1402 feet. While
there is no lithological suggestion of lower contact, it would ap-
pear that the upper contact lies close to the 600-foot level,

From these determinations it appears that the Midway at
this place has a thickness of between 675 and 810 feet, and
that the Midway and Wilcox have a combined thickness of
between 1340 and 1402 feet. The record of a second well
showing a great thickness of the Tertiary, the Sarah Smith
No. 1 of W. C. Steubing, the data for which has been supplied
by the United States Geological Survey, is given in the chapter
on well records.

Physiograhpic expression: The belt of eountry oceupied by
the Midway formation is for the most part moderately hilly,
the hills having as a rule a southward slope which possibly in
many instances approximates a dip slope. The soils derived
from the formation are dark or brown in eolor and are more
sandy than are the soils of the Cretaceous although less sandy
than the soils of the Wilcox formation. The prevailing timber
grown on the Midway hills is mesquite.

Common fossils: Marine fossils are found in the Midway
although rarely abundant. Of the mollusks the genus Veneri-
cardig is the most abundantly represented.

Surface exposures and local details: The Midway formation
is well exposed in the cut made by the Missouri, Kansas and
Texas Railway in the southeastern part of San Antonio, On

" fresh exposures the clays of the Midway at this cut are massive,

mueh jointed and of medium hardness. On exposure they
crumble to very small particles. The clays include numerous
oval or flattened small concretions, frequently hollow, or eon-
taining hematite or other minerals. Venericardia was obtained
from. this section by Stephenson. (Mss. Notes).

The following notes have been made by Mr, Baker, who first
examined this exposure and recognized it as of the Midway
formation:

The Midway clays beneath the Uvalde in the new “Katy” cut
through the hill in the eastern part of San Antonio are not ap-
preciably sandy but are more weathered than in the lower-lying
exposures of lower horizons. This weathering was to some extent
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at least accomplished in pre-Uvalde times. The clays are irregu-
larly mottled yellowish-brown and light olive green with thin films
of depdritic manganese oxide on joint planes, and an occasional
small white nodule or concretion of CaCO,. The clays are much
jointed.

Among other exposures of the Midway noted by Baker are
the following : :

Greenish drab unctuous clay, weathering yellow-brown with a
few red limonite sandy wconcretions and carrying Venericardia
planicosta and a few other fossils as casts, is found in the gully
east of ridge just below the junction of Salado and Rosilla creeks.
In this gully are seen also the large yellow brown concretions, some
of them with cone-in-cone structure.

The Midway apparently carries marine fossils to its very top.
Thus the highest beds a mile above the mouth of Comanche Creek
(south of Alta Vista oil field) carrying the unctuous clay casts of
Venericardia alticostata and other fossils. As usual the Midway
here carries the brown limestone concretions.

In the Alta Vista oil field very large concretions are exposed
at the surface which with little doubt are Tertiary and prob-
ably of the Midway formation. . At the crossing of the Gal-
veston, Houston and San Antonio Railway on Rosilla Creek,
east of San Antonio, exposures of the Midway clays are seen
both in the stream bed and in the railway eut. In the dump
from dug wells near this crossing were seen the massive clays
of this formation, including numerouns small conecretions identi- .
cal with those of the Midway at the Missouri, Kansas and
Texas Railyaw cut in San Antonio.

On the Miedina River exposures recognized as Midway are.
found as far downstream as the Palo Alto Road crossing. The
following section at this crossing is from notes made by Steph-
enson :—

Section in ravine near north end of bridge over Medina River,
Palo Alto road:

Feet
Terrace deposit: .
1. Yellowish sandy loam .......cvnuu... e e 18
2. Bed of coarse gravel ..... festanonnnensenns 2

Eocene (Midway):
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3. Hard, gray, earthy sandstone streaked with
reddish limonitic iron ore. Shows faint
' cone-in-cone structure in the more
earthy streaks .......... ... 1
Dark gray, finely sandy, shaly clay........ .18
Ferruginous layer of fine earthy concretion-
ary sandstone with some concretionary
masses of hard limestone in center.
Faint cone-in-cone structure noted in
the more earthy portions. A few faint
fossil impressions. Probably same as
layer at bottom of bluff below Garza
. CTOSSING ... i i ittt i i e i eeenn 1-2
6. Dark gray, finely sandy, shaly clay........... 2
7. Concealed to water ........ e 15 4
The lowest layer in the preceding section dips down to water-
level within about 200 yards below the bridge.

SIS

WILCOX FORMATION

The Wilcox formation is well developed in this county and
includes thinly laminated sands, sandstones, sand and limestone
concretions, clays and lignites. The presence of sea shells in-
dicates the marine origin of parts of the formation, while the
lignite and land plants preserved in some of the shale indicate
the lacustrine or near-shore origin of parts of the formation,

Thickness: No data is at hand at present by which to approx-
imately determine the thickness of this formation in Bexar
County. A well drilled near the south county line at Saspamco
starting at or near the top of the Wilcox, extended to a depth
of 2500 feet. This well with little doubt passes through both
the Wileox and Midway and into the Cretaceous, but it is not
possible from the log to determine the limitations of the sev-
eral formations. A well drilled on the J. K. Lamb property in
the southern part of the county starts near the top of the
Wilcox. In this well the Eagleford formation, according to
examination of the samples made by Dr. J. A, Udden, was
probably reached at about 1900 feet (Mss. notes). Allowing
for the Cretaceous, overlying the Eagleford, its usual thickness
of about 1200 or 1300 feet, there remain 600 or 700 feet to be
assigned to the Wilcox and Midway formations.

Physiographic expression: The soils derived from the Wileox
formation are sandy and frequently of a red color. The coun-
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try underlain by the formation becomes somewhat hilly and
rough by the development of stream channels and valleys. The
timber growth is mesquite in part, although deciduous oaks
and other hardwood trees are found on the more sandy lands.

Common fossils: The fossils of the Wileox formation of this
county as already indicated are in part marine invertebrates
and land plants. .

Surface exposures and local details: In the bluffs west of the
Pearsall Road crossing on the Medina River are numerous
heavy limestone concretions. The cut made for the publie road

on this bluff exposes thinly laminated sands earrying plant
‘fragments. These sands and concretionary limestones appear

to represent the Wilcox formation. Similar laminated sands
including limestone concretions are seen in he bluffs in the
vicinity of Van Ormy. Good exposures of these sands are
seen on the St. Anthony farm about three-fourths of a mile
south of Van Ormy. Sandy lime concretions are seen here
which measure as much as 35 feet in length by 15 feet in width-
and 8 feet or more in thickness.. They are imbedded, finely-
laminated, clayey sands.

On the Gonzales Road, laminated micaceous sands of the
Wileox formation are seen on the slope to Saunders Creek,
1314 miles east of San Antonio and thence in numerous ex-
posures to the east county line. . At the intersection of the
Gonzales and Prie Roads about 17 miles from San Antonio, the

“dump from: a dug well was found to contain typical sandy

clays of the Wilcox formation including a few well preserved
leaves. Thin lignite beds are reported in well logs of this part
of the county. v

Much of the field work on the Wilcox formation in Bexar
County was done by Mr. Baker, from whose notes the following
observations are taken:

On Losoya Creek, at concrete bridge on the Corpus Christi Road,
the strata dip 3° S 60° E, which may not be the true dip. At tbe
base of the section are thin alternating beds of loose brown sands
and laminated clays overlain by brown, much cross-bedded sand-
stone 3 feet, above which is mainly laminated sandy clay about 20
feet. The bottom of a small syncline is seen at the bridge, the axis
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of which trends northeast-southwest. The dip on the northwest
limb runs up to 10° or more, but flattens rapidly.

A gplendid section of the Wilcox is exposed at the jog in the
public road about three miles north of Elmendorf. The section is
as follows: ’

Brownish stained sands, Weathering into
“bad lands” ...... e e 8
Laminated gray, medinm-grained sands,
weathering light brown with some thin
interlaminae of yellow-brown clay...... 15
Gray drab, unctuous, structureless fire
clay, passing downward into chocolate
carbonaceous shale and finally into a
good grade of lignite., The lignite has -
a minimum thickness of 2 feet with the
base not exposed ............. [P 6
Slightly laminated brownish-gray medium-
‘ grained micaceous sand with large flat-
tened elliptical sandstone concretions
at top and bottom .................. 10

The observed dip in a direction about 20° south of east, ap-
peared to be 7°, but flattened out toward the south.

The lower Wilcox on Medina River at southern boundary of San
Antonio topographic sheet, west-southwest of Earle, consists of
medium-grained gray cross-bedded sands, with large sandstone con-
cretions, weathering brown. In the bed of Comanche Creek a short
distance above its junction with Leon Creek are many very large
flattened sandstone concretions. Associated with these are inter-
bedded brown sands and shaly gray sandy clay. The lower Wilcox
at the bridge over Six Mile Creek, where crossed by old Espada
Mission ditch, is medium-grained gray sandstone, somewhat cross-
bedded, weathering brown and locally cemented into sandstone.

Near mouth of first tributary on the west side of Calaveras Creek
south of crossing of road running east-northeast of Elmendorf, are
black and brown layers carrying carbonaceous.materials in brown-
ish laminated sands, with alum incrustations. Most of the 10-foot
section is fine sand, some layers with an admixture of clay. The
apparent dip here, possibly due to slumping, is about 5° to the east.
Large ripple-marked flat blocks of brown sandstone occur in Cal-
averas Creek bed in this locality. The sands are laminated and
when fresh are light gray in color but are often stained with
limonite. The Wilcox soils are light brick red and generally sandy.
The sandstone layers in the Wilcox here are often cross-bedded and
ripple-marked. When fresh, the sandstone is gray in color, but
oxidation of the iron gives the brown most generally seen. Locally
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they may be almost as hard as quartzite but they seem to be
almost, if not quite, always local indurations of a concrelionary
nature. At one place on Calaveras Creek about half a mile below
the bridge before noted, ripple-marked and cross-bedded sandstone
about 3 feet in thickness overlies large flattish concretionary masses
cementing a conglomerate of light brown clay balls. Some have
septarian structure and are seamed with crystalline calcite and
cone-in-cone structure. These concretions contain marine Eocene
fossils, carbonaceous fragments and grains of glauconite. In all
respects they resemble the Wilcox concretions in Sabine-town bluff,
this being the first locality of marine Wilcox found west of the
‘Sabine basin. The concretionary layer is only about 4 feet above
the bed of the creek. Below are 4 to 5 feet of loose laminated
sands and above the sandstone layer overlying the concretions are
about 20 feet of laminated gray clayey sands, limonite-stained and
locally cemented. The latter are found in the bluff about 200 feet
to the westward. The sandstone blocks between here and the
bridge evidently belong to the same stratum, the one over the
fossil-bearing concretions, only one large fossiliferous concretion
being known to oceur here.

Nearly half a mile farther down is another 20 foot exposure of
Wilcox. Here is about 5 feet of lavender carbonaceous sandy and
unctuous clays at base, succeeded by cross-bedded, laminated sands
with occasional thin laminae of clayey material for the next 10
feet. The upper five feet consists of two one-foot beds of gray clayey
laminated sands separated and overlain by cross-bedded brown
sands, the upper 2 feet of which is more consolidated and consists
of a conglomeratic sandstone with small clay-iron-stone pebbles and
small sharks’ teeth. This gandstone is also.ripple-marked. Peb-
bles of clay-iron-stone in such a formation mean little, for they
are soon formed in consolidated condition along stream banks and
ocean or lake littoral deposits.

From thig point on downstream to below the steel wagon bridge
at Saspamco the banks sometimes 30 feet high are composed of
alluvium of clayey sand.

The first section on Parita Creek, 1% mile above mouth, showAs at
base 6 feet of lavender, carbonaceous, cross-bedded, laminated,
sandy clay, dipping upstream at an angle of about 18°, succeeded
above by about 6 feet of laminated sand and being nearly horizon-
tal. The whole section is preVailingly sandy, with indurated sand-
stone layers both above and below,

The first exposure on Parita Creek south of the bridge, about
4 miles northeast of Elmendorf (about 1-5 mile south of bridge)
shows 9 feet of thinly interlaminated clay and sand layers. The
sand layers are generally thicker than the clay layers, but few of
the former are much thieker than an inch. The sand is brown,
weathering gray when fresh. The clay laminae are gray when dry
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and lavender or light chocolate when wet. Sand is fine-grained
and micaceous and some layers are 2 to 3 inches thick. The next
three exposures downstream show substantially the samé. The in-
terbedding of sand and clay laminae still continues. Either one
may sometimes be extremely thin, sometimes not much thicker than
bristol board or thin cardboard, Light exposure about 1 mile- be-
low bridge shows above 10 feet of laminated, brown, fine-grained
sands, with nodules arranged in thin layers of a whitish powdery
substance, probably CaCO,. Below is 10 feet of mainly light gray,
thinly-laminated, sandy clay but containing one 2%4” layer of sand
21 feet above base. The clay member has three interlaminae of
sand as was noted farther upstream. This exposure at junction of
east tributary. One-half mile downstream below last 3 feet of
rusty brown ripple and rill-marked irregular-bedded sandstone over-
lies unconsolidated sands with interbedded laminae of clay. The
next exposure downstream shows a good deal of cone-in-cone struc-
ture in brown sandstone concretionary layers, interbedded with
clayey sands. '

On Calaveras Creek, about 21% miles northeast of Elmendorf, and
of Parita Creek, near the Bexar-Wilson county line, about %% mile
north of southermost of two main road crossings ih a northeasterly
direction from Elmendorf, is exposed about 10 feet of light brown
laminated sands, Next exposure, a mile farther upstream, has the
usual interlaminated sands and clays with flattish sandstone con-
cretions and selenite crystals 10 feet thick. Also a 7-foot exposure
of the latter on road just east of bridge over Calaveras Creek 3
miles northeast of Elmendorf.

The first exposure of any moment on the largest eastern tributary
of Parita Creek, near the Bexar-Wilson county line, about 1% mile
above mouth of creek, consists of about 5 feet of thinly-laminated
light chocolate clay, with very thin partings of light gray mica-
ceous sand; above is 7 feet of thinly-laminated light gray clayey
sand, seamed with limonite, and becoming sandier and less lami-
nated in the upper 2% feet; capped by 8 feet of light gray, fine-
grained sand weathering light brown with thin beds, especially at
the top, of a white - kaolin-appearing substance. The basal clays
contain carbonaceous remains. = The next exposure, at least 3/4
mile farther upstream, consists of the same sort of materials as the
last and a recent well dug in the creek bed between the two shows
about 10 feet of gray micaceous sandy clays and clayey sands.
Under the last exposure noted lie brown coﬁcretionary sandstones
some with cone-in-cone structure. These concretionary layers, as
Jdsual, are ripple-marked. Some of them are large flattened discs, .
gray in color when fresh, and hard as quartzite. The concretionary
layers are interbedded with the usual clayey sands, which are lami-
nated. Some of its larger concretions are probably cemented with
sphaero-siderite. A conglomeratic concretionary layer, found at least
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1% miles upsiream from the mouth of the largest eastern tribu-
tary of Parita Creek, was composed of rolled iron-stone pebbles,
shark’s teeth and oyster fragments. The latter may have come from
the Cretaceous. Also worn fragments of other shells.

As one goes upstream and consequently into lower strata, the
.beds become more clayey, becoming gray drab stained with oxide
of manganese, and with small whitish soft, perhaps calcareous
concretions.

The following notes on the Wilcox and other Cenozoic for-
mations in Bexar County have been contributed by Dr. L. W.
Stephenson :

Medina River, a few hundred yards below the crossing of the
Corpus Christi Road near Losoya, Bexar County, Texas, 133 miles
south of the San Antonio postoffice building.

Section
Feet
Pleistocene: )
2. Massive brown loam, becoming sandy and
_ pebbly toward base and locally a basal
bed of gravel reaching 3 or 4 feet in
thickness. The material stands up in a
vertical wall along the bluff like loess.20-35
(Profound unconformity)

Eocene (Wilcox?):

1. Gray to greenish gray, cross-bedded sand
and sandstone. The sandstone consti-
tutes local indurations of the sand. It
is soft to very hard and is poorly ex-
posed along the base of the bluff which
is covered with talus ...... e 15-30

Faint banding is noticeable in layer No. 2, and about 10 feet
below the top is a distinctly lighter band having a yellowish color.
The bluff extends for several hundred yards along the left bank.

Earle, Texas, 1134 miles due south of the San Antonio postoffice
building. At the head of a gully on the east side of the road and
south of Medina Riyer, sandstone has been quarrled for use in
concrete work at the new bridge at Earle,

The rock is the indurated portion of a greenish gray, cross-
bedded, rather fine sand formation. It is not very well exposed,
the slopes being covered with vegetation and rock debris. Unin-
durated portions of the sand are exposed in the head of the gully
proper. Thirty-five or forty feet of the rock and the uncongolidated
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sand is exposed. The rock rises nearly to the surface of the sur-
‘rounding upland,

Down the gully the rock and sand are overlain by Plelstocene
sandy loam which rests unconformably against it. The sandstone
contains large numbers of fossil leaves well preserved. As the
rock does not split well the leaveg are hard to get out in perfect
condition. (Collection No. 181). I was informed of the where-
abouts of the fossil plant locality just described by Mr. T. B, Apple-
white, whose address is R. F. D. No. 7, Box 33, San Antonio, Texas.
(The fossil leaves from this locality have been described by E. W.
Berry' in Prof. Paper 91, pp. 8-20, pls. 1-3, 1916).

Corpus Christi Road, crossing of Losoya Creek, half a mile south
of Medina River crossing,
Section
: : ' Feet
Surficial-alluvium:
Reddish brown sandy loam with accumula-
tion of pebbles at bass in places. Con-
tains land shells...........coveu.. 4-15
(Great unconformity)
Eocene (Wilcox?):
Laminated, finely sandy, grav clay, and part-
ings and thin layers of gray to brown-
ish fine sand, some layers 6 or 8 inches
thick. Some vegetable particles. Max..20
Layer of ferruginous earthy sdndy lime-
stone, apparently of concretionary
origin, cemented, on top of which is a
thin conglomeratic layer composed of
coarse pebbles, most of which appear to
be fine ferruginous sandstone and
sandy iron carbonate concretions.
Among those pebbles were collected a
few poor prints of Venericardia. Also
some silicified wood.................. 1
Irregularly bedded sandstone and loose
sand, some showing- ripple marks, with
subordinate gray laminated elay........ 4

CARRIZO FORMATION

The Carrizo sandstone was named and deseribed by Owen in
the First Report of Progress of the Texas Geological Survey,
published in 1889. The Carrizo formation of the Cambrian

system exposed in the Carrizo Mountains of the Van Horn.
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Quadrangle, was named by Von Streeruwitz in 1891.* If, there-
fore, the Carrizo of the Eocene is recognized as of formation
rank, the name as applied to this sandstone takes precedence
over the Carrizo formation of the Cambrian. The Queen City
member of the Wilecox formation, which is usually regarded as
the northeast Texas equivalent of the Carrizo sandstone, was
named by Kennedy in 1896.f The Carrizo sandstone is re-
garded by some as a member of the Wilecox formation.

A Dbelt of sand hills extends across the southernmost part of
Bexar County, representing country underlain either by the
Carrizo sandstone or by very sandy phases of the Wilcox. This
area is referred to locally as the ‘‘sand hills’’. The approximate
location of this belt of country is indicated on the map.

Some of the hills near the county line in the southwestern
part of the county, thickly strewn with concretionary ironstone
fragments, may represent outliers from the Mt. Selman forma-
tion. '

PLEISTOCENE

No marine formations are found in this county of later date\
than the Eocene period, the late Cenozoic being represented only
by non-marine deposits, including river flood-plain, and to some
extent chemically formed, sediments. Presumably, as indicated
by the absence of marine formation, this arca has been subjected
to surface erosion during the latter part of the Tertiary and all
of the Pleistocene. In this long interval there has been formed
a complicated and extensive series of river flood plains. The
earliest or oldest of these have themselves been more or less com-
pletely destroyed and removed by erosion. Of those that remain
some are as old as the early Pleistocene, or possibly older, while
others were formed during the middle and latter part of the
Pleistocene period.

For a part only of this county are topographic maps available,
and it has not been practicable to make a detailed study of the
successive flood plains. It is important, -however, to indicate

*Second Annual report of the Geol: Surv. of Texas, p. 683, 1890.
tThe Eocene Tertiary of Texas east of the Brazos River. By
Wm. Kennedy. Proc, Acad. Nat. Sci. Phila. for 1895, p. 135, 1896.
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the general characteristies of the flood plam deposns, and to

map the larger areas,

The flood-plain deposits of the county may be divided into two
main groups, each of which is distinctive. The first of these
groups includes the older and hence higher terraces of the county
which are not obviously associated with the existing streams.
The second group includes the low or late terraces whose rela-
tion to existing streams is sufficiently evident. Data on which to
determine the age of the older terraces are wanting, but they
may safely be placed as early Pleistocene or older. The late
terraces are recognized as belonging to the latter part of the
Pleistocene period,

The older' and hizher flood-plains, of which there are at least
two and probably several, have some characteristics in common.
As already stated they are not obviously associated with the
existing streams. The sediments of these older terraces are
locally more or less firmly cemented by calcium carbonate thus
differing from the materials of the recent terraces, which are
largely uncemented. Paleontologically, the older terraces pre-
sent the negative characters of a complete or almost complete
absence of fossils, while the more recent terraces contain fresh
water land snails and in places vertebrate remains. Concretion-
ary or pisolitic calcium carbonate pebbles subsequently more
fully deseribed, are occasionally found in the older flood-plains
and in places are abundant, making up locally the greater part
or all of the formation.

TUVALDE FORMATION AND UVALDE PLAIN

(Pliocene or Pleistocene)

The oldest and highest flood plain deposits of this area are
probably contemporaneous in age with those which have else-
where been referred to the Uvalde formation. The materials of
thig -formation as developed in Bexar County include limestone
and flint boulders often imbedded in a softer matrix of finer
material, clay or silt, or in some instances soft caleareous ma-
terial resembling caliche. Approaching the Balcones Escarp-
ment, the limestone boulders, as would be expected, increase both
in relative abundance and in size. Southward from this escarp-

5-Bex.
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ment the relative amount of flint pebbles, although of smaller
size, are in proportionately greater abundance. The flints of
this formation were derived largely from the Edwards forma-
tion The limestone boulders came originally from this or from
other limestone formations, having been moved in many in-
stances probably no great distance. Well to the south where
this flood plain overlies Upper Cretaceous formations, there are
undoubtedly extensive inclusions.from these formations. Un-
der these eonditions the Uvalde may contain beds of elay and
marly deposits which are with diffieulty separated from the im-
mediately underlying Upper Cretaceous formations. Many of
the flint pebbles of this formation are coated with calcium car-
bonate. The amount of this coating varies from mere films
surrounding large flints to caleium carbonate concretions of
varying sizes atcund fragments of flints as a nuelens.  These
concretions are more fully described subsequently. The gradient
of the streams being reduced in passing coastward from the hills,
the coarse materials of all these flood plains grade to fine siits
and loams which are non-resistant to erosion and are finally lost. -

The gravels of the Uvalde formation are utilized in road
building and for concrete.

Theckness: The Uvalde plain, being the oldest of the flood
plains of this area, has been cut into and largely destroyed by
erosion, and hence persists as hardly more than a remnant of
its former extent. In thickness the formation probably varied
greatly depending upon the irregularities of the top surface of
the underlying formations. In those areas where the formation
now persists there is observed a thickness varying from a few
feet to as much probably as 70 feet, although more commonly the
gravels of this formation are between 15 and 30 feet in thickness.

Surface exposures and local details: Originally the Uvalde
flood plain must have occupied an extensive area immediately
south of the Balcones Escarpment, grading from very ecoarse
materials near the hills to silts and loams farther south. The
softer materials of the formation probably were first removed by
erosion, the gravels and heavy conglomerates having been more
persistent. Some of the areas occupied by this formation are
indicated on the map, although for reasons elsewhere stated it has
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not been possible to represent all of the flood plams deposits of
the county.

The range of Austin Hills crossed on the Fredericksburg
Road eight miles from San Antonio are overlaid by a remnant
of the Uvalde formation. The formation is well exposed on this
road 7.8 miles from San Antonio, where it consists of flint and
hard limestone gravel imbedded in a chalky matrix. ‘In a cut
on the Altgelt-Wurtzbach road mnear its union with the Fred-
ericksburg Road, 8.7 miles from San Amntonio, is another good
exposure of the formation. The lower part of the exposure here
is chiefly very soft white marly material overlain by about eight
feet of gravel including some very heavy limestone boulders.
This area of the Uvalde formation continues with some interrup-
tions as far to the southeast as the Waring estate between the
Bandera and Culebra roads. The elevation of these exposures
varies from about 1010 feet at the Fredericksbhurg Road crossing
to 850 or 900 feet at the Waring estate.

. No fossils are known from the Uvalde gravels except possibly
some invertebrates that have washed into the formation from
the older formations.

Physiographic expression: The Uvalde formation makes a -
plain now much cut into by erosion. The slope of this plain is
more pronounced than that of the next later plain. Thus the
Uvalde plain, if correetly identified, slopes south at the rate of
about 20 feet per mile, while the lower plain on which Kelly
field is located, slopes south at about 15 feet per mile. Loecally
the materials of this formation have become firmly cemented
forming hard caleareous rocks. Under these conditions rocky
thin soils are found, clothed with a mixed vegetation, chiefly
oaks; more commonly, especially toward the southern part of the
area, occupied by the formation, the soils are very gravelly and
the prevailing timber growth is mesquite.

Surface exposures and local details: On the west side of Leon
Creck west of San Antonio is found a considerable remnant of
a flood plain which may be either an extension of the Uvalde
plain or probably may be a plain at a slightly lower level. The
plain here lies at the Castroville road crossing at an elevation
of from 750 to 800 feet above sea level. To the south this plain
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may be recognized to about the Frio Road crossing where it
terminates by surface erosion although probably remmants may
be found somewhat. farther south. The plain may be traced to
the north where it seems to pass without any very appreciable
break onto the plain adjacent to Culebra Creek. On the up-
lands between Medio and Potranca creeks are terrace plain rem-
nants which apparently lie at about the same level, and origi-

nally perhaps were parts of the same plain.

At the north side of the Castroville Road, about one-fourth
mile beyond Leon Creek, deep gullies have washed into the
gravel beds of this plain, affording a good exposure. The
formation here rests on the Navarro and the lower three feet
in this exposure consists of a very heavy pebble conglomerate
in which are found large masses of glauconitic sandstone de-
rived from the Navarro formation. These green sandstones
of the Navarro are now exposed as elsewhere noted in the
same bluff. Above this level is seen white marly material.
Near the top of the exposure pebble beds again come into the
section. ' .

An exposure of gravel which is probably to be referred to

~ the Uvalde formation is seen in a cut in the public road on New

Braunfels Avenue, about 0.7 mile north of the north city limits
of San Antonio. In this cut there are exposed about ten feet
of clay, white chalky marl and gravel. The gravel beds are
strongly cross-bedded. The clay of this exposure, although
probably included within the gravel series, closely resembles
the clay of the Taylor formation which is exposed on River
Avenue nearby. Similar gravel beds underlie the high lands
north and northeast of Alamo Heights, lying at elevations of
from 750 to 800 feet.

Heavy gravel deposits overlie the highlands in the north-
eastern part of the city of San Antonio and are well éxposed
in the eut made by the Missouri, Kansas and Texas Railway
as well as in pits opened up for road material. The gravel
beds at this exposure rest upon the Midway eclays and are
variable in thickness from a few feet to a maximum of 25 feet.
The upper 3 or 4 feet are in places caliche cemented and form a
very hard rock. At lower levels the gravel is less firmly
cemented and is frequently cross-bedded. Leénses of clay like-
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wise are observed, one of which is a foot thick and 50 or 60 feet
in lateral extent. -Many of the flints are coated with a thin
covering of calcium carbonate; on some of the flints, especially
the smaller ones, this coating is thicker and shows concentrie
or concretionary layers. Conecretions consisting wholly of
calcium carbonate, or with merely a nuclens of flint or other
material, are present in this exposure, although not particularly
abundant. In a pit opened for road material on the Sulphur
Springs Road near this cut, the deposit consists almost wholly of
small calcareous concretions. These are more fully deseribed
later in connection with the description of similar concretions
from other localities. ‘

LEONA (?) FORMATION AND PLAIN
(Mid-Pleistocene ?) -

The term Lieona was proposed in 1900 by Dr. T. W. Vaughan,
and was applied to a well developed flood plain in- the Uvalde
quadrangle lying at a lower level than the Uvalde plain* In
Bexar County there is a well developed flood plain which
very possibly is contemporaneous in time with the flood plain
to which the name Leona has been applied, and which is there-
fore tentatively correlated with that formation. In Uvalde
County, according to Vaughan, the position of the Lieona
formation is intermediate between that of the present flood
plain and the Uvalde plain. . In Bexar County the conditions
are more complicated, in.that there are three Pleistocene flood
plains, the Leona being intermediate between the older and the
younger. )

The relation of the Leona flood plain to the existing streams
is perhaps less obvious in Bexar than in Uvalde County.-
However, the writer offers the tentative suggestion that this
flood plain as developed on the broad plains on which Kelly
Field is located, is associated with the Leon Creek drainage.
In the chapter on structure it is shown that the plunge of the
structures underlying this area is to the southwest.. Leon
Creek in cutting across these structures has therefore tended
to shift its course to the southwest. The effect of the south-

"TxT. 8. Geol. Surv., Tvalde Folio, p. 3, 1900,
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west shifting is seen at the present time in the high bluffs of
this creek all of which in this part of its course are found at the
right, or southwest, side of the stream. The tentative explana-
tion offered is that the Kelly Field plain as now developed was
built up chiefly by Leon Creek or its predecessor which has
gradually shifted and is still shifting its course in a south-
westward direction. The plain east of San Antonio may in
the same way be associated with the Salado Creek drainage.

The high blufls of the Salado, like those of the Leon, are on the
right bank, the plain being entirely to the east of the stream.
That the San Antonio River has taken so small a part in the
development of this plain may be explained by the faet that
its drainage system scarcely extends back to the Balcones.
escarpment and the flood waters which it carries are less ef-
fective than are those of some of its tributaries.

* The materials of this formation are extensively used for road
building. Water is obtained from the gravel beds of the forma-
tion, chiefly through shallow dug wells.

At the Castroville Road crossing on Lieon Creek this plain
stands at a level of from 700 to 710 feet above sea, or from
50 to 100 feet below the level of the plain on the west side of
Leon Creek already described. The slope of the plain is to
the south or southeast and amounts to between ten and fifteen
feet per mile. Its southern margin on the Somerset and Corpus
Christi roads, six or seven miles south of San Antonio, ap-
proximates six hundred feet above sea level. The part of this

. plain lying to the east of Salado Creek has a slope from north
to south amounting to an average of about 15 feet per mile.

The materials of this plain are largely gravel, and loam,

- although over a congiderable area adjacent to the San Antonio
River and Salado Creek, the deposits consist largely of con-
cretionary caleite pebbles. At an excavation on the Quintana
Road, 7 miles southwest of San Antonio, there is exposed of
the formation 15 or 18 feet. The materials of the formation
as seen in thig exposure are stratified and consist of alternating
layers of heavy gravel and calcareous sand. The deposits are
here sufficiently well indurated to require blasting in working.

Thickness: Numerous pits for road material have been

opened into gravel deposits of ‘this plain. In these pits the
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formation as a rule has a thickuness of from 20 to 30 feet. In
some of the wells dug into these gravels they have been found
to be from 40 to 45 feet thick. Sinee the gravel rests upon an
eroded surface of the Upper Cretaceous and Tertiary forma-
tions, they may be expected to vary greatly in thickness from
place to place.

Physiographic expression: The plain formed by these
deposits has a very gradual south or southeast slope amounting
on an average to about fifteen feet per mile. The soils include
gravels and loams. The vegetation on the uncleared lands is
chiefly mesquite. The elevation of this plain at its northern
limit is about 750 feet while its gradual slope carries it to a
level of about 650 or 600 feet at its southern limits.

Common fossils: No fossils have been found by the writer in
this formation, although the presence of vertebrates, particu-
larly large proboscidians, has been reported from excavations
within the city of San Antonio. Inasmuch, however, as the
locality in question is near the headwaters of the San Antoniq
River where this plain merges ‘with the later Pleistocene
alluvial plain, an exact record of the fossils in the excavation
is necessary in order to make sure of their place in this
formation. In the absence of fossils the plain is referred doubt-
fully to about the middle part of the Pleistocene period. This
reference is based on the fact that this plain lies above the
late Pleistocene plain, to be deseribed, and on the fact that
the materials of the formation are not infrequently quite
well cemented. Awaiting a more detailed study of these
deposits, or the discovery of indigenous fossils, the age of
the formation can scarcely be more accurately determined.

Surface exposures and local details: The largest continuous
development of this plain is that extending from Leon Creek.
to the San Antonio River. The northern margin of this plain
is found at the foot of the hills of the Austin and Taylor
formations near or south of the Culebra Road. At its southern
margin the plain terminates probably by surface erosion some
six or seven miles south of San Antonio, although near the -
San Antonio River remnants of the plain, too limited to map,
are found several miles forther to the south. Another large
development of this plain is that found east of Salado Creek
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and extending from just south of the Austin Road crossing to
about the Goliad Road crossing.

Good exposures of the gravels of this plain are afforded in the
pits opened for read materials. In these pits the gravels are seen
to be irregularly stratified or cross-bedded, often with alter-
nated bands of coarser and finer materials. Most of the gravel
is flint, although in this plain, as in the higher Uvalde plain,
there are local areas in which the materials are made up en-
tirely of small calcium carbonate coneretions. On this plain
such concretigns are seen in numerous pits on the west side of
the San Antonio River and on the east side of the Salado River.
In the valley of the San Antonio River this plain apparently
merges into the late Pleistocene and recent plains within the
city of San Antonio. The concretionary gravels are subse-
quently described.

LATE PLEISTOCENE ALLUVIAL DEPOSITS

The flood plains here regarded as of late Pleistocene age are
those which border on, and have an obvious relation to, the
existing streams and which lie above the present flood plain.
The most pronounced development of the plains of this kind are
those of the Medina River. The inorganic materials of this.
plain are chiefly silts and loams. The maximum width of this
late Pleistocene plain is found on the Medina west of the central
part of the county where that river lies near the boundary
between the Cretaceous and Tertiary deposits. Farther to the
east where the river is cutting through the Tertiary formations,
the plain, although conspicuous, is not as a rule so wide.  The
next best development of this plain is that which borders
Salado Creek. Here also the maximum width of the plain is
found where the creek is cutting through the soft upper
Cretaceous formations, the Taylor and Navarro. In the Ter-
tiary formations the plain is noticeably narrowed. On the San
Antonio River there is but a slight development of this plain,

Thickness: The late Pleistocene flood plain deposits attain a
maximum thickness on the Medina River of about 50 feet. On

. the smaller streams they are of lesser development.

Physiographic expression: The late Pleistocene plains are
seemWMgly very level, although as a matter of fact they slope
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Pigolitic gravel in the Pleistocene as seen in pit excavated
for road material near the Mission Loop Road south of San
Antonio (See page 76).
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very gradually downstream, the rate of slope amounting to
about 15 feet per mile. The soils are calcareous loams, and the
timber growth includes considerable hardwood deciduous. trees.

Common fossils: The late Pleistocene and the Recent deposits
of this area are characterized by an abundance of the small land
snail, Bulimulus dealbatus -mooreanus* which is - common
throughout this region at the present time. The presen_ce’ of
this snail in the late Pleistocene deposits and its absence so far
as observed in the older formations, suggests changed climatie or
environmental conditions in the late Pleistocene. )

In addition to the land snails, proboscidian remains have been
found in this formation at a number of localities. From the
lower plain on the east side of Salado Creek, Baker secured the
tooth of a mammoth, Elephas (Mss. notes). From the loam
deposits at the Frio Road erossing on Medina River, Mr. C. H.
Vogt collected some years ago a number of teeth of the elephant -
together with other karge bones probably of the same animal.

Surface exposures and local details: The exposures of this.
late Pleistopene plain are found bordering all the larger streams
lying from 25 to 35 feet above the present flood plain. The
formation is readily recognized where typically developed by
the presence of calcareous loams, containing a great abundanee
of the small land snail. ‘

In mapping, it has not been practlcable on the scale used to
represent this formation on the smaller streams, nor to show its
full extent upstream. In all cases, however, it narrows in width
and approaches and gradually merges into the present flood
plain. Probably the maximum thickness of the .formation is
seen on the Medina River near the Pleasanton Road crossmg,
where typical exposures are seen.

CAVE DEPOSITS

Numerous caves exist in the Cretaceous .and Comanchean.
limestones of this county. One of these caves on the property
of Mr. A. Friesenhahn, about 20 miles north of San Antonio,"
has been found to contain vertebrate fossils. The presence of

*Kindly identified from Bexar County specimens by Dr. Paul
Bartch.
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fossils in this cave was discovered some years ago and a small
amount of collecting from the cave has been done by those
locally interested. - The entrance to this cave at the present
time is through an opening extendimg vertically downward for
about 25 feet. Formerly, however, there was another and dif-
ferent opening through which the debris that partly fills the
‘cave has been waghed in. TIn addition to bones of small animals,
this eave contains teeth and bones of the elephant. The sabre-
- tooth tiger has also been reported. With these bones there is
associated a number of specimens of the land. snail, Bulimulus
dealbatus. The presence of this fossil suggests that the cave
deposits probably are not older that the deposits of the Medina
flood plain which this snail, so far as present observations have
shown, first appears in the stratigraphic successivn. The
presence of the snail together with the elephant remaing sug-
gests that the cave deposits are probably contemporaneous with
the flood plain deposits of the Medina river.*

i

RECENT

The Recent deposits of this area are chiefly those in the flood
plains - of the streams. Near the foothills of the Edwards
Plateau, the streams, although for the most part intermittent in
flow, have great volume and velccity for a short time following
heavy rains. For this reason the beds of the streams near the
foothills contain a large amount of flint and limestone boulders
and rock fragments, derived from the limestones of the Baleones
fault zone and of the Edwards Plateau. In passing southward

" away from the foothills, the materials of the flood plains are
found to contain relatively less of the heavy rocks and boulders
and relatively more of the silts and clay loams derived from
other formations through which the stream flows. In the

* southern part of the county the materials of the flood plain of
-the streams are chiefly silt, loam, and gravel.

. The gravel in the stream beds is relatively free from objection-

“able silt and for this reason is much used in road building
especially in that part of the county just south of the Balcones
escarpment where the largest bodies of clean gravel are found.
Some of the higher flood plains are utilized in farming, since

" +Dr. 0. P. Hay states that he hag obtained sixteen. species of fossils
from this cave (Letter of Nov. 6, 1919). ’
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only occasionally are they overflowed. On the Medina River -
the high reeent flood plain has frequently been utilized in pecan
growing, '
In mapping, the flood plaing of the streams have been in-
cluded with the late Pleistocene flood-plain. The flood plains of
all of the streams are narrow and could not well have been suc-
cessfully represented on a map of the scale used for this report.

CALCAREOUS CONCRETIONS OF THE PLEISTOCENE
OF BEXAR COUNTY (PL 1, p. 72)

In connection with the description of the Pleistocene flood
plain deposits it has been noted that calcareous concretions are
present and in places are very abundant. Concretions of this
nature are particularly numerous in the deposits referred to the
Leona formation where they make up, over considerable area, the
greater part of the formation, especially in areas adjacent to
the San Antonio River and Salado Creek. Similar concretions
are found locally in deposits that, judged by their present ele-
vation above the stream levels, are to be referred to the Uvalde
formation.

In. the literature the writer has been able to find only two
references to these concretions, both of which unfortunately are
merely abstracts of more extended papers. - The earliest of these
is a brief reference in an informal communication on various
kinds of coneretions made before the Geological Society of
Washington at the meeting of January 25, 1911, by C. W.
Hayes. The abstract of this paper given in Science is very
_brief, that part of it referring to the:concretions from Bexar
County being as follows:

Calcite concretions from San Antonio, Texas. These occur in
great abundance in the ‘“‘tepetate” or ‘‘caliche,” a widespread chalky
limestone formation, produced at or near the surface in semi-arid-
limestone regions by the ascent of water through capillary action

' * and evaporation with deposition of the dissolved salts. Ordinarily

the deposit has.a platy structure, but in places, as at San Antonio,
it is strongly concretionary.*

A paper on these concretions was read by Alexander Deussen
at the California meeting of the Geological Society of Ameriea,

*Sci. New Ser., Vol, XXXIII, p. 550, April 7, 1911.




76 University of Texas Bulletin

- 1915. The abstract of this paper, published in Velume 26, No.
4 of the Bulletins of the Geologieal Society of America is very
" brief and does not include the author’s conclusions.

However, in reply to an inquiry by the writer, Deussen has -
stated that his investigations led him to the conclusion that these
concretions were formed from: thermal springs.*®

The suggestion that these concretions were formed from
thermal springs appeals to the writer as both reasonable and
probable. It is probably not accidental that these esncretlons
lie down stream from the location of the pronounced breaks or
faults from which springs now issue supplying the present
streams of San Antonio and Salado. It is true that these faults
eross other ereeks, as for instanee Leon Creek, but in the case
of Leon Creek the faults are so mearly sealed as to allow very
little water to emerge at the surface, and on Leon Creek there
is found no accumulation of these concretions such as are found
near San Antonio and Salado Creeks. -That the water of these
springs during the Pleistocene period was thermal or at least
somewhat warmer than at present is probable. If the deep
waters emerging at that time were thermal, the continued ecir-
culation of water through the rocks, emerging at the springs
during and since the Pleistocene would tend to reduce both the
temperature and the amount of solids carried in solution by
the water. It may be noted in this connection that the waters
of the Comanchean formations at the present time are found to
be warm and to carry a heavy load of solids in solution in wells
drilled a few miles southeast, that is down the dip, from the
-existing springs.

The area occupied by these concretions includes a narrow belt
on either side of the San Antonio River for several miles south
of San Antonio, and a much larger belt lying at the northeast
"side of the Salado Creek. This belt on Salado Creek has a width
of two or three miles and extends for five or six miles south of .
the Seguin Road crpssing.

*Letter of August 18, 1919.




Geology and Mineral Resources of Bexar County 77
STRUCTURAL GEOLOGY

~ The formations in Bexar County, both those of the Cretaceous

and Tertiary, dip toward the Gulf Coast. The rate of dip,
however, is changed and the county is divided both structurally
and physiographically into two very distinet provinces along
the line already referred to, known as the Balcones Escarp-
ment, which in this county faces south-southeast. The strue-
tural conditions are very different in these two provinces.
North of the Balcones Hscarpment, the formations depart but
little from the horizontal position, the rate of dip south of the
Colorado River having béen estimated by Hill and Vaughan to
be not more than 10 feet per mile.* The structure in the coastal
plains area of this county is mich more complicated than is
that north of the Balcones Fsearpment, being affected both by
faulting and by folding. At the inner or north margin of the
Coastal Plains area are large faults, while farther to the south
are other faults varying from small to large, accompanied by
folds. The downthrow in most, although not in all, of the
faults, and in the largest faults, is to the southeast or coastal
side. The structures are in some, perhaps all, instances asym-
metrical, the longer slope being on the southeast side. The com-
bined effect of faulting and dipping, altheugh varying from
place to place, results on the whole in carrying the formations
rapidly to a lower level in passing toward the coast.

The lines of faulting and folding in the coastal plains area
either approximately parallel the main or first large fault of
the Balcones fault zone, or they diverge to the south, and plunge
to the southwest. The southwest plunge of the formations, as
well as the divergence to the south from the line of the main
fault, are possibly incident to the change of direction of the
fault zone in this and the adjoining county, to which reference
has already been made.

LOCATION OF PRINCIPAL FAULTS

The first large fault of the fault zone is that which brings the
Edwards formation against the Glenrose. Helotes Creek
at the Bandera Road crossing flows in this fault; the downthrow
side of the fault, the Edwards limestone, being exposed in the

*T. 8. Geol. Surv., 18th Ann. Rpt. Part 2, p. 258, 1898.
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Fig. 4. Graphic representation of well logs. Wells arranged in order from northwest to southeast, on and near the Fredericksburg and
Pleasanton Roads. The approximate distance between wells is indicated, No. 1, Government well on Leon Springs Military Reservation;
2, Government well on Camp Bullis Military Reservation; 8, San Antonio City well, Brackenridge Park; 4, Government well, Tort Sam Houston
Military Reservation, San Antonio; 5, well at Steves Gardens, San Antonio; 6, San Antonio City Water Supply well, near Conception Mission;
7, Hill and Roby well, about sevenn miles south of San Antonio; 8, Wolfe and Elder swell, Alta Vista field, about eight miles south of San
Antonio; 9, Mathey well of the Bexar Petroleum Company, near Losavo; 10 Park Oil and Gasg Co. J. K. Lamb well soulh of Medina River.

Per, Pre-Cretaceous; Ktp, Travis Peak; Kgr, Glenrose; Ke, Georgetown-Edwards; Kdr, Del Rio; Kb, Buda; Ket, Eagleford; Ka, Austin; Xt,
Taylor; Kn, Navarro; Em, Midway ; Ew, Wilcox; Pl, Pleistocene.

8L

weyng sexaf fo fpssau



e

: = ‘ z [ . 7 { g
Sea = &X_\§ N — = AR
Schest Travis Peak Glenrose E dwards-Georgetown Del Rio Buda Eagle Ford Austin Chalk Tayler Navarve Midway Wileox Carrige Gravel Terrace Alhrmm
S== =3 =] : WY

Scale

a ‘ i N s

MILES

Fig. 5. Schematic representation of structure on an approximately north-south cross section following the Fredericksburg
and Pleasanton public roads. In this reduced sketch no attempt is made to indicate folding which to some extent at least ac-
companies faulting. A, locatien of the first large fault of the Balcones fault zone, downthrow to the south; B, small fault seen
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the city of San Antonio.  E, fault with-downthrow to the north ¢or abrupt reverse dip) believed to exist north of the Alta Vista Oil
field; F, approximate location of a fault with downthrow to the north, or of abrupt reverse dip south of the Medina River.
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left bank of the stream. The following data afford an approxi-
mate estimate as to the amount of throw of this fault:

The surface elevation at the'deep well on the Leon Springs
Reservation is about 1156 ‘feet above sea level. In this well
the pre-Cretaceous schists were entered at the depth of 1015 feet
or at the actual level of about 140 feet above sea. The elevation
of the second deep well located on the Camp Bullis Reservation
about six miles farther south, is less definitely known, but is
probably about 1050 feet above sea. In this well, which is one
or two miles east of the first’ or main.fault of the Balcones fault
zone, the pre-Cretaceous schists were entered at the depth of
1799 feet, or at the actual level of about 750 feet below sea. The

“difference in elevation of the top surface of the schist at these
two localities, amounting to about 890 feet, is doubtless due in
part to irregularities of the top surface of the schists, but a part
and probably the greater part of this difference in elevation is ac-
counted for by faulting, since the wells, as already stated, are
separated by the large fault of the Balcones fault zone.

A second and probably more nearly exact measurement of the
throw of thig first large fault is obtained by comparing the
records of these two wells. At the Leon Springs well the Glen-
rose formation rises in the hills to an elevation of 1350 feet or
more above sea. In the well on the Camp Bullis reservation this
formation is first recognized by characteristic fossils at the
depth of 584 feet below the surface, or at the elevation of about
466 feet above sea level,  There is therefore an interval of be-
tween 600 and 800 feet representing the downthrow of this fault,
together with dips incidental to the faulting.

South of the first large fault are numerous others, small and
large. The amount of throw of these faults varies from a few
feet to between 400 and. 500 feet; the downthrow of some of
the faults is to the north side but the usual downthrow and the
maximum downthrow is to the south side. A study of the well
records indicates that in addition to numerous small fanlts there
are several heavy faults or narrow zones of multiple faulting.
One of these faults or fault zones passes north of and approxi-
mately parallels the Castroville Road west of San Antonio and
in some way seems to involve the formation of the basin of El- .
mendorf Lake and possibly also of West End Lake. Well
records in the vicinity of Elmendorf Lake in particular are very
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unusual and diseordant, giving results that can be accounted for
only by complicated faulting, breaking, and displacement of
the formations. Aecross this zone of faulting there is a change
of level in the formations, as indicated by well records, amount-
ing to about 400 feet within a mile or less. In the western part
of the county this fault zone may be located both by topography
and surface exposures. The line of hills seen north of the Cas-
troville Road in the western part of the county is formed from
the Austin formation. The more or less dissected plain crossed
by the Castroville Road lies chiefly on the Navarro formatien.
Exposures near the fault line are seen on the Masterson ranch
north of the Castroville Road on Lucas Creek.

A large fault with the usual northeast-southwest trend passes
through the northwestern part of San Antonio. This fault is
readily loeated by topography, surface exposures, and well ree-
ords. From San Antonio to the east county line the upthrow
of this fault brings the Austin formation to the surface while on
the downthrow side is the Taylor formation. The surfaee
topography revealing the upthrow side is the range of Austin
Hills extending northeast from San Antonio. The exposures
which reveal the fault have already been mentioned and include
the exposures of the Austin formation seen in Brackenridge
Park at the north -city limits, and on Salado Creek and trib-
utaries at the Austin Road crossing already described. The
exposures of the Taylor formation on the downthrow side of the
fault are seen on River Avenue. An approximate measurement
of the amount of throw of this fault is obtained from two wells
in the northeastern part of San Antonio. In .a well located. in
Brackenridge Park at the north city limits, the Comanchean
was reached at the actual level of 554 feet above sea. ' In the
well drilled for Fort Sam Housten water supply; on Hackberry
Street, about one mile farther south, these formations were
entered at the actual level of 124 feet above sea. There is thus a
drop in elevation of 430 feet within a mile. - Whether this change
in level is due to a single large fault, or to a suceession of

smaller faults, or to combined faulting and dipping, has not

been determined. .
Near the southern limits of San Antonio is another zone of

6-Bex,
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faults or rapid d‘ips where, as indicated by well records, the
formations pass in- going southeast to a level about 350 feet
lower in a distance of three-fourths of a mile or less. North of
the fault zone the Comanchean is entered at from 900 to 950
feet from- the surface, while south of the fault zone these
formations are entered at from 1200 to 1250 feet from the
surface. This zone of faulting is located chiefly by wells the
location of which is indicated by map entries —322 and —338
(north of the fault), and —680 and —679 (south of the
fault)., .

... These. several fault lines do not seem to be eontinuous as.
equally strong faults entirely across the county. On the con-
trary, some of them appear to pass from strong dips into
faults and again into dips or a succession of small faults, a
few.of which have been located either by exposures or by well
records, but many of which are obseured at the surface. At
least two small faults cross the Fredericksburg Road within
two or three miles south of the main Balcones fault. One of
these may be seen in a cut in the San Antonio and Aransas Pass
Railway about 14 miles north of San Amtonio. The trend of
this fault at this exposure is north 30° east. The upthrow
th1s instance is at the south side, the Buda formation at the
south side of the fault being thrown against the Eagleford
formatlon at the north or downthrow side. Faults near the
Austin Road crossing on Salado Creek have already been
deseribed. In the cut made by the Southern Pacific branch
line to Camp Travis, near the east limits of San Antonio, is
a fault which trends about north 50° east. The downthrow of
this fault is probably to the south. Two wells drilled at
Coneeptlon Mission indicate the location of a small fault having
a downthrow to the south of about 50 feet. A small fault or
very abrupt dip is seen at an exposure on the Pleasanton
R’oad eight miles south of San Antonio and near the southern
margin of the Alta Vista oil field. The frend is here north
60° east.

STRUCTURALLY HIGH AREAS

‘Associated with and more or less definitely limited by the
faiilts are well marked structurally high areas, lifted blocks, or
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folds, the location of which is recognized both on surface ev-
posures and on well records. Three such pronounced structures
have been recognized in the north part of the county, which for
convenience of reference may be known as the Culebra, San
Antonio and Alta Vista structures. Aside from or within these
larger structures are smaller structures, the location of which
requires more detailed mapping than is attempted in this
report. In the southern pari of the county it becomes difficult
to interpret structural conditions, owing to the few well records
and limited surface exposures available. It seems probable,
~ however, that another structure similar to those described is
found south of the Medina River, its position being indicated by
the J. K. Lamb well, elsewhere deseribed.

THE CULEBRA STRUCTURE

The first of the pronounced high areas is a relatively broad
structure, the axis of which lies some six miles south of the
Balcones Escarpment. This high area is recognized both on
surface exposures and on well records. On the crest of this
structure in the western part of the county the Austin forma-
tion lies at the surface, while both to the north and south the
Taylor formation lies at the surface. The structure is equally
well indicated by well records. The actual level of the Del Rio
formation on the north side of this structure near the west
county line is about 150 feet above sea (well of J. Benke). The
same formation three miles southeast of this place lies about
300 feet higher (well of H. Uhl). The axis of the structure ap-
pears to lie another one or two miles farther south and hence
somewhat higher than in the Uh] well. At the east side of the
structure the Del Rio has again dropped to about 170 feet above
sea level (well at fuller’s earth plant). Several well records are
available on and near the Culebra Road, which crosses this
structure obliquely in passing from the west county line to San
Antonio. The axis of the structure is crossed on this road about
14 miles northwest of San Antonio. Here the Del Rio forma-
tion lies at the actual level 730 feet above sea (well of Mrs.
A. Voight). Passing southeast, this formation drops down to
170 feet above sea level in a distance of six miles (well of A.
Skolout). Beyond this well to the ‘southe'ast js the fault with
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a downthrow of as much as 400 feet to which reference was
made earlier in this paper.

It is difficult to determine whether this structurally high avea
represents an anticline in the usual sense of the term, or a
fault block. If the latter, the block is limited at either side
not by a single large fault, but by a succession of small or step
faults. That there are faults at the north side of the area with
the downthrow to the northwest is shown by the fault already
referred to seen in the railway eut near the north side of the
structure. It is probable that this structurally high area is
produced by a combination of faulting and folding.

The wells from which data have been obtained and used in
mapping this strueture include those indicated by map entries
150, 360, 369, 455, 496, 555, 730, 715, 685, 560, 545, 580, 492,
270, 188, 170, 85, 16. ' .

.
THE SAN ANTONIO STRUCTURE

'

A gecond mnotably high area having a northeast-
southwest trend passes through the northwestern ecorner of
the e¢ity of San Antonio. From San Antonio northeast the
surface .exposures on this structure are those of the
Austin formation, forming the range of Austin Hills already
described. Near the western limits of San Antonio, owing to
the southwest plunge the Taylor comes to lie on the structure
while exposures probably of the Navarro are seen at the morth
side on the Culebra Road, 5.4 miles from San Antonio. From
near the west limits of San Antonio to Leon Creek the structure
is concealed by the flood-plain deposits, and when again scen
at and beyond Leon Creek, the Taylor formation has been car-
ried by the southwest plunge below the surface, the exposures

being largely if not entirely those of the Navarro formation.

The gas field west of Leon Creek appears to be located within
this strueture. Beyond Medina Creek the structure has not
been located either by surface exposures or by well records, and
it is not known whether it flattens out or its position is merely
in doubt from lack of suitable data.

The best’ exposures of this structure are those seen in the
right bank of Leon Creek which crosses the structure south of
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Kelly Field from the Castroville to the Quintana Road crossings.
At the Castroville Road and for at least two miles farther down
Leon Creek, the dips are to the northwest. From near or west
of the Pearsall Road to the Quintana Road, the dips, often
strong, are to the southeast. A  green glauconitic sandstone
ledge which serves as a horizon marker in these sections is seen
both at the west and the east sides, but is wanting on account of
erogion from the central part of the structure at the Leon
Creek crossing. The exposures east of San Antonio which best
locate this high area are seen on the Perin-Beitel Road from
Fratt to Wetmore. At Fratt, exposures are seen on this road
which ‘probably represent the upper marly phase of the Austin

formation. On the hills one and a half miles north of Fratt are.

seen exposures representing the hard limestones of the lower
half of the Austin formation, while in the valley next northwest
of these hills are exposures of cither the upper part <f the
Austin or the Taylor formation. Near Elmendorf Lake at the
west limits of San Antonio, thig stucture is interrupted by a
break or fault in which the formations are displaccd as much as
about 400 feet. : :

The wells by which this strueture is located include those in
dica“ed by map entries 250, 485, 568, 317, 306, and 69.

THE ALTA VISTA STRUCTURE

Three of the oil fields of Bexar County, namely the Alta Vista,
Mission, and Somerset fields, are so placed with respect to pre-

vailing structural lines in this county as to suggest that they:

are possibly lccated on the same structure. If this is true, in
this structure as in the two already described, there is a dis-
tinet southwést plunge. The heavy oils of the Alta Vista and
Mission fields are obtained "from the Austin formation at the
actnal level of from 450 to 550 feet below sea level. In the
Sommerset field the lighter oils are obtained from either the
Taylor or the Navarro formations at the actual level of from
400 to 700 feet below sea. To the northeast of Salado Creek,
this structure, if we may rely on the rather limited well records
available, turns more to the north, resembling in this respect
the Culebra structure. It seems also to.be interrupted near the

. |
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Seguin Road crossing by a fault. On this, however, the well
records available are limited, and the mapping of this break is
provisional. It is similar, however, to the interruption of the
San Antonio structure already described. See wells No. 57, p.
138; 94, p. 140; 120, p. 165; 124, p. 167; and 160, p. 197.

THE GEOLOGIC MAP

On the geologic map are represented the surface exposures of
the formations of this county in such detail as is practicable on
a map of this scale. One of the problems to be met in mapping
this area is the disposition to be made of the flood-plain -de-
posits which more or less completely mantle the whole of the
coastal plains division of the county. Since the chief object of
this report is to deseribe the general geology, these flood-plain
deposits have been disregarded in mapping, except where suf-
ficiently well developed to completely obscure the underlying
formations over considerable areas. The low and relatively
recent flood-plains have been shown where best developed bor-
dering the larger water courses; of the next older and higher
deposits, the Leona formation, there have been shown on the
map the large areas lying southwest, south, and southeast of
San Antonio; of the highest plain, referred to the Uvalde forma-
tion, there have been shown some areas in which the formation
occupies uninterruptedly several square miles. All of these
flood plains are more extensive than is here shown.

Because of the presence of these surface materials, the

-boundary between the successive marine formations is neces-

sarily placed in parts of the county on data from limited ex-
posures, supplemented by well records. Where the surface is

“entirely obscured, the approximate boundary of the underlying

marine formations has in some instances been indicated by
broken lines, the data for placing the boundary being obtained
chiefly from well reecords. As information is accumulated on
the geology of this and the adjoining counties, the boundary
lines of the formations can be more exactly determined.

In mapping structure the Del Rio has been used as a key '

horizon and the contours are drawn as on the top surface of
this formation. In using well records and reducing elevations
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to sea level it has been necessary to determine the approximate
surface level of the wells from the topographic map. In that
part of the county for which there is no topographic map the
elevations for wells near the public roads have been obtained
from the profiles of public roads made by the County Engineer
of Bexar County, kindly made accessible for this purpose. In
a few wells not on the area topographically mapped and remote
from the public roads, an estimate of the elevation has been
- secured by data showing the level to which the artesian water of
the Georgetown-Edwards formations will rise in wells. The
static head of this water brings it to an actual level usually
between 665 and 685 feet above sea, affording an approximate
basis for estimating the surface elevation at the well. These
methods of determining levels have introduced a possible small
error. A much larger possible error is found in the well records
themselves. Asg is well known, many well records afford only
approximate data as to the depth at which formations are
~ entered. While the wells of Bexar County afford unusually
reliable data, yet it has been found in a number of instances
that two logs of the same well, derived from different sources,

differ to some extent. However, the limit of error both from:

approximate levels and from well logs, when carefully checked,
is not large as compared to the contour interval of 100 feet used
in making the sub-structure map.

INDEX TO LEVELS ON THE DEL RIO FORMATION

The numbers entered on the geologiec map give the level of -

the top of the Del Rio formation above or below sea, the levels
below sea beh}g indicated by a minus sign preceding the num-
ber. In the following list the map entry numbers are ar-

ranged serially and for each entry there is given the name of

the owner of the well and also the number which will serve as
an index reference to the more complete data given in the
chapter on well records. - The question mark following certain
of the numbers on the map indicates that the record is in doubt,
the level of the Del Rio having been in some instances estimated
from the level at which some of the overlying formations were
reached. ’ '
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Map Entry Owner Well
Number’ . Number*
5 Southern Ice CO........vitinieennnnnn 111
6 Bexar County Courthouse........ e e 17
16 F, Masterson well ....... Ceeesaees c.... 80
25 Geunther Milling Co.:o v vv e e e 41
30 : Roy Hearne ............ Nt r e ta e 51
60 Lone Star Brewing Co................... 76
69 Government well, Hackberry St........... 45
74 Artesian Ice CO. . .....colivivinnnnnnn .. 8
82 Southwestern Land Corporation.......... 114
—-82 T. F. Brady ........¢cciiiiinnaens [ 22
85 Medina Fullers Earth Co. ........c...... 82
88 Salado Water Supply Co. .......eovonn.. 98
88 -Southwester Land Corporation .......... 113
90 Geo. Brackenridge ...........c. 000l 23
—-100 L A 3 T O 133
-110 °~ H. Van Dale ......... e 136
115 H. Helne ... iuiinnnn., 54
-115 San Antonio Steam Laundry............. 105 -
—120 Shattuck well ... .. ..t nieenenen. 109
150 Mrs. Kate Benke ..................... 14
120 Roy Hearne ..........iuviiiiunennnannn 52
170 A, SKOIAUL « vttt i 110
188 Hd Peffman ...........cvinemncocnnans 88
-190 J. H. Quinn ..... P .. 90
200 Mrs, Mackintosh .................. i... 16
210 Paul Hartman ...... e it e 50
213 St. Louis College .............cvovu.n. 97
215 Southern Pacific Ry, Schertz (Guadalupe Co)
—-215 Oscar Kreutch ................civeuny 71
226 Roy Hearne ..........c.ociiiniinennns .. 33
227 H, Brendle ......... .0t iirenennn. 24
237 Chas. Matyear ...........cccuuiniuennnn. 81
239 J. D. Stephenson . ........... ... 116
—-245 Community well, Cuppers Lane.......... 31
250 Ross Davis . ........ ..., e 32
254 M, K. T. Ry, Landa. .. .. .....cuoc.uue.s 86
257 A Koeps ...t e 70
260 Ed. E, Basse ... ...ttt 55
260 L. M. Hubble ......... ... 0., 64
270 Chas, Hease .......... F A ... 75
—-270 S. Avand A. P. Ry, . oi it iinnienonns 100
—280 Colling . Gardens ..........ceveiennn ... 30
-285 H. J. AcKerman ......c.eeeveeneneennn 3
306 H., BeNZ ...euviverennennnnnns e 15

*The wells to which these numbers refer are deseribed on pages
129 to 197.
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Map Entry
Number

—310
—315
317
—320
—322
-323
-328
-338
-339
350
—350
353
-355
360
367
369
—369
—405
—410
—415
—418
435
440
449.
—453
455
460
470
470
—472
485
492
496
497
498
520
545
555
560
568
580
620
655
679
680
-680
685

* Pete Tezel

Owner Well
Number
Acme Irrigation Co. .......... e 4
R. H. Hofheintz ....................... 59 -
Government well, Aviation post ......... 44
D. G, Allen ...... ¢ iiiannnnn. 6
Artesian Water Co, ....... ... 11
J.oH. Terrell ...........c0ivviennn .. 125
D.J. Allen. ... ... ittt 7
Steves Garden . ..........c.iiiiiiiiinnan 118
Gates and C0. «.vnvnvrnr e, 40
Southern Pacific Ry. .......vcereninnen.. 112
Glen CAIBEY .......evvueenrnnannn e 26
Dickenson well ............c0uieeeueunan 33
Dr. Sullivan .. ... e ittt iieneneennnn 122
N, Kallison ............... e 63
H, H. Statte . ........iiiiiinnn. 115
Mrs, C. Hoffman ..... e e e 58
Lady of the Lake Academy.............. 72
L. S Toft ....... ..., e e 130
C. C. Clamp ... ittt it eiieeieeeeennn 27
West Gardendale. ... ........ ..., 1490
H., Herff ....... .0ttt iiieienennnn. 56
H, Schumeier ................ v ..., 108
J. Locke ... ... i e 75
H, Prinz .......... . i, ... 89
T, Blank .. e 15
H., Uhl .. ... it L...134
Waring Bstate ............. ... 139
Chris Weir ............ et 142
Hohnenberger well . ..........cc.0.u... 62.
W. F, Leigler ..........ciniiieiuana.. T4
Alex LOTENZ . ... i ittt iieien e 77
H. Steubing . ....... ..o, 117
A, BE. Goforth ..........ciiiivennnn. 43
San Antonio City well ................. 113
Joe Friesenhahn ........... e 39
O. J. Worghach ............... v, 144
A, Boerman . ..... ... e 20
J. Widener . ...... .. e, 141
D, BOGIMAN ...t i i et iee i e eeeenennan .21
F. Grote ........... e e e e e 46
E. J. Altgelt . ............ e e 11
H, Bruhn ........ Y 25
Jud Harrison ........c..iiuiniinnnnnn.. 49
San Antonio City Water Supply......... 101
August Rumper ............... e 95
R. Tomming ............ e 131

89
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Map Entry Owner Well
Number Number
715 Louis Tezel . ..... et inene e vuinnas 127
730 A, Voight ... .. i i i i 138
735 B, J. Altgelt . .... ...t iruann.. 10
—750 Terrell Hot Wells ........... [ 124
—800 Wolfe & Elder...... P, 160 -
—-816 A, J. Ridder ...t eannns 93
—841 Kearney Oil & Pipe LineCo. . .....c0.vv.. 67
—870 Hot Wells Hotel ...... S 63
—880 Wm., Voght ... ...t ininnnness 137
-888 Superior Oil Co. ......... ... .ciuinnn. 123
—888 - Anton RIPDPS . ... it i i e 94
—-915 Holz well .. .. ... ..t iennnenns 60
-920 Medina Oil Co. .....vi iy 83
950 H, . T. Biering .......ccovueeiievennnecan. 16
—-1000 Perrinot well .......¢c0iiveieneeecnnons 156
-1005 Winters and Kreugel .................. 143
1050 Government well, Camp Bullis .......... 2
—~1070 | Hill and ROby . .....ccivrinniinvnne..n 51
-1130 Steves Well oot v it 120
—-1380 Townsite well ......... ... 0. ... 132
~1500 Jo K. Lamb .. ... e 149
—-1685 Blue Wing Club well .......... ..., 19
-1827 Mathey well .. .. ..., . it nnnnns 151

NOTES ON EXPOSURES SEEN ON THE PUBLIC ROADS

It has seemed worth while to place on record here certain
data accumulated in eonnection with the field work and used
in the preparation of the geologic and other maps. These
notes were for the most part taken while traveling the several
main roads of the county, and for convenience of reference
are reported in the order of roads out from San Antonio to
the mnorth, east, south, and west. Mileage in all instances
refers to distance from the Court House in San Antonio.
Presented in this form the notes will perhaps be of service to
the people of the county who travel these roads, as well as to
the large number of visitors who come each year to this part of
the State.

Blanco Road: The Blanco Road runs app'roxima.tely due north
from San Antonio to the county line. From the Bexar County
court-house this road lies within the valley of the San Antonio
River for a distance of about 1.4 miles. TUnderlying the stream

deposits of this valley at this crossing is chiefly the Taylor forma-
tion. In the western part of San Antonio, from 1.4 to 2.5 miles
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from the courthouse, the road passes over the San Antonio strue-
ture previously described; the formation, beneath the surface grav-
els, being the Austin chalk. From 2.5 to 3.7 miles is a gravel-
covered and partially gravel-filled valley, the underlying formation
being probably the Taylor as indicated by exposures on other roads.
Between 3.7 to 4.7 miles from San Antonio this road passes onto
the large zone of exposures of the Austin formation and continues
chiefly or entirely on this formation to the valley of Salado Creek,
about 10 miles from San Antonio. In the bluffs of Salado Creek,
the Austin, Eagleford, and Buda formations are exposed as al-
ready described. Thege formations are again seen on the hill north
of Salado Creek. Exposures of the Del Rio were not observed on
this road but the formation is crossed over probably between 11
and 12 miles out from San Antonio, its zone of outcropping being
represented by a valley beyond which are seen the Georgetown-
Edwards limestones. The Glenrose formation comes in on this
road about 19 miles from San Antonio.

For the first 18 or 19 miles north of San Antonio, the water sup-
plies are obtained chiefly from the Georgetown-Edwards limestones,
which are reached at depths varying from 600 to 700 feet in San
Antonio to surface exposures north of the mnorth fork of Salado
Creek. Beyond about 19 miles from San Antonio, the wells enter
the Glenrose-Travis Peak formations.

*

Bulverde Road: The Bulverde Road passes northeast from San
Antonio to Wetmore, thence approximately north to the county line.
From the courthouse to the north city limits, this road lieg in the
valley of San Antonio Creek. Near the north city limits it crosses
the zone of faulting elsewhere described and passes onto exposures
of the Austin formation. At the north side of the road about 6%
miles from San Antonio is a .deep gink hole in the Austin chalk.
From Wetmore to the top of the range of hills 1% miles north, the

~road again crosses the Austin exposures. At the north slope of
this hill, as -already noted, are exposures of the Eagleford and
Austin formations, beyond which are the hills of the Georgetown-
Edwards formations. The Glenrose-Edwards contact is apparently
crossed about 211 miles from San Antonio, ’

Nacogdoches and Austin roads: The Nacogdoches and Austin
roads almost parallel the structural lines in this county, The Nacog-
doches road which branches from the Bulverde Road one mile
south of Wetmore affords exposures of the Austin formation.  The
Austin road lies toward the south side of the structurally high area
described as the San Antonio structure. From the county line at
Selma to Salado Creek the exposures seen on this road are chiefly,
if not entirely, those of the Austin formation. Beyond the valley of
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Salado Creek to the city limits are exposures some of Whlch may
represent the Taylor formadtion.

St. Hedwig Road: The St. Hedwig Road runs about due east
from/San Antonio. In the eastern part of San Antonio this road
crosses the high gravel deposits mapped as the Uvalde formation.
The valley of the Salado at this crossing -includes alluvial deposits
referred to the late Pleistocene flood-plain. About 3% mile
_east of the crossing on Salado Creek the road ascends a pro-
nounced terrace and passes onto the very level plain referred to the
Leona formation, which continues to the break to Rosillo Creek,
where exposures are seen of the Midway formation. The gravels
of this formation as seen in the exposures on this terrace are largely
pisolitic. From Rosillo Creek to the east county line the exposures
on this road are interpreted as representing the Tertiary forma-
tions. The contact line between the Midway and Wilcox formations
is placed about 14 miles from San Antonio.

Pleasanton Road: The Pleasanton Road runs about due south
from: ‘San Antonio. For the first gix miles from San Antonio this
road passes over the level plain of the Leona formation. The
.gravels of this formation east of the Pleasanton Road near the San
Antonio River are chiefly pisolitic, while west -of this road they are
largely ftint pebbles deposits. The formations underlying the plain
‘as indicated by well records are the, Taylor and Navarro, with prob-
ably more or less of the Tertiary toward the southern part of the
plain. About seven miles from San Antonio the road passes onto
the Midway formation. Near the Alta Vista oil field, about 814
miles from San Antonio, is the fault in the Tertiary formations to
which reference has been made. From near Mitchell’s Lake to about
three miles beyond the Medina River, the exposures on this road
are mapped as Wilcox. Within about 4 miles of the county line, the
road enters the belt of sand hills representing the Carrizo formation.

Somerset Road: The Somerset Road runs in a general south-
west direction from San Antonio into Atascosa County. From San
Antonio to Leon Creek the road passes over the Pleistocene plain
(Leona formation). The surface elevation rigses very gradually to
near the middle of the plain, and again drops gradually toward
Leon Creek. Near this creek, the.road descends to a lower plain
forming a well marked terrace. Flowing artesian water is obtained
on this road from the Georgetown-Edwards limestones which are
reached at a depth of from 900 to 1000 feet, the top of the Coman-
chean being reached at about 850 to 900 feet. However, the water
from these formations, from about six or seven miles from San Anto-
nio on to the southwest as far as tests have been made, is a warm
sulphur water not desirable for drinking purposes, although used
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to some extent for irrigation. From Leon Creek to the Medina
River is a plain whieh is gravel-covered. The timber growth is
chieflly mesquite. In the bed of the Medina River are seen large
concretions of the Tertiary formations, 'The late terrace deposits of
the Medina River valley at this crossing have a thickness of as
much as 50 feet. They consist of loams in which are found many
land snails, chiefly Bulimulus. - On the south side of the Medina,
this plain continues for about one mile, beyond which to the county
line the road passes over the Tertiary. Beyond Somerset are sev-
eral exposures of thinly laminated sands of the Wilcox formation.

Pearsall (¥rio) Road: The Pearsall Road runs southwest from
San Antonio. ¥From San Antonio to Leon Creek this road leads
across the level plain on which Kelly Field is located, mapped as
the Leona formation. The gravel, silt, and loam deposits of this
plain have a depth of from 25 to 50 feet and are utilized in places
for road material. The native vegetation, now largely cleared, is
mesquite. The formation underlying the plain is probably chiefly
Navarro as indicated by exposures on Leon Creek. The Coman-
chean is reached in wells drilled in this plain on the Pearsall Road
at between 900 and 950 feet, being one or two hundred feet nearer
the surface here thamn on the Castroville Road two or three miles
northwest. This difference is due to structural features elsewhere
described, Artesian water is obtained in these deep wells from the
Georgetown-Edwards formations which are reached at about 1050
feet, and are penetrated in drilling a variable depth. In some of
the wells on 'the lower lands the artesian water flows at the surface,
although in wells located on higher lands the water is non-flowing.

In the bluffs of Leon Creek at the Pearsall Road crossing are ex-
posures of the Navarro formation elsewhere described. From Leon
to Medina Creek the road passes over rolling lands with gravelly
soils indicating remnants of flood-plain deposits. The underlying
formation is largely concealed but is probably the Navarro forma-
tion. From Media Creek to the Medina River, on this road, is a
late Pleistocene flood-plain deposit, mapped as the Medina flood-
plain. From the Medina River to the county line, this road passes
over the Tertiary probably chiefly, or entirely, on the Wilcox forma-
tion. In the cut in the public road west of the Medina, are ex-
posures of the Wilcox already described.

Castroville Road: The Castroville Road (West Commerce Street,

‘in San Antonio) pasges to the south of the termination of the

range of Austin Hills, originating in San Antonio. By turning north
on Zalzamora Street, a distance of about one-half mile, an exposure
of the upper part. of the Austin formation may be seen. On the
other hand, by turning south on West 19th Street an exposure of
what is probably the Taylor formation may be seen near the east
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end of Elmendorf Lake.  After passing Elmendorf Lake the
road goes onto a level plain representing the Leona formation,
which continues to Leon Creek. Well records indicate that the
base of the Upper Cretaceous lies at a depth of between 1050 and
1100 feet from the surface. Hence, as the flood-plain depogsits are
only from 25 to 50 feet deep, the formation on this part of the
blain , next below the Pleistocene is probably the Navarro. Water
is obtained on this plain from shallow wells entering the Pleistocene
and from deep wells entering the Comanchean formations. The
deep wells give artesian water, which rises to within from 25 to 50
feet of the surface, depending upon the elevation at the well. Near
Leon Creek the road passes down' to a lower and later small terrace
bordering the present stream. The gravels of this late terrace and
of the stream bed are used in road construction.

At the Leon Creek crossing on this road are seen exposures of the
Navarro formation elsewhere described. Beyond the creek the road
passes onto the high terrace mapped as Uvalde formation. From
Leon Creek to Media Creek the exposures are chiefly of these high’
terrace deposits. This formation, however, is thin and small streams
have cut through in places to the underlying clays, probably of the
Navarro formation, as indicated by an exposure seen in a small
stream channel about one mile beyond Leon Creek in which many .
Exogyra costata are found. The timber growth of this upland is
chiefly mesquite with some oak on lands underlaid by caliche-ce-
mented terrace gravels. The water supply here is chiefly from deep
wells entering the Comanchean limestones. The top of the Coman-
chean on this plain is reached at a depth of about 575 feet and the
water-bearing limestones at about 700 feet from the surface. (Well
of A. Skolout).

From Media Creek to the county line this road passes over an
undulating country in which the chief timber growth is mesquite,
and which is underlaid throughout probably by the Navarro forma-
tion. At the surface are found remnants of gravel terrace deposits
which were formerly perhaps extensive, having been largely re-
moved by erosion. Turning south\ on the Cagnon cross road about
one mile there is seen at the slopé to the valley of the Medina
River an exposure of yellow clay containing many Exogyra costata.
To the north of the Castroville Road and near the Caghon cross
road is the fuller’s earth plant elsewhere described. To the north
from this road, near the west line of the county, may be seen the
pronounced range of Austin Hills while to the south a few miles is
seen the broad valley of the Medina River. One of the lines of
heavy faulting approximately parallels this road from mnear the
Leon’ Creek crossing to the county line separating the dissected plain
over which the road passes from the Austin Hills to the north.

Potranca Road: From Leon Creek to the. west county line, the
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Potranca Road lacks but litile of paralleling the siructural lines of
the Cretaceous formations. The road runs a few degrees south of
west while the lines of structure are more nearly due southwest.
For somewhat less than a mile beyond Leon Creek the road leads
across a hill formed: of Austin chalk. Beyond, for about one and
a half miles, is a broad valley covered by gravel deposits. Although
not shown on the map, this terrace plain exténds north to Culebra
Creek and possibly represents the location of a former valley. From’
this valley to the county line the road lies continuously on the
Upper Cretaceous formations with frequent exposures. For the
most part the soft marly phases of the Austin are represented, the
oyster; “Exogyra ponderosa being very abundant, although at the
Media Creek crossing and at several places beyond there are seen
the hard limestones of the Austin formation. The vegetation in-
cludes a dense growth of live oak on many:of the hills, and mes-
quite in the valleys. : :

Culebra Reoad: The Culebra Road extends northwest from San
Antonio.  On this road 5.4 miles from San Antonio, exposures are
seen at the south of the road containing Exagyra costata, probably
indicating the Navarro formation. At the Zalzamora Creek: crossing
are ‘'seen exposures of the Austin formation, while at a  somewhat
higher level on the hill slope facing the valley of Leon Creek is an
exposure 8.7 miles out, infterpreted as representing the Taylor
formation. Beyond the Leon Creek crossing for about 8 miles,
aside from surface materials, the underlying formation is the Austin
chalk. In this part of its course the road passes over the strue-
turally high jarea elsewhere described. For the last 8 or 4 miles
before reaching the county line, the road passes over a high gravel-
surfaced plain, underlaid, as indicated by well records, by the
Taylor formation, ’

The Bandera Road: This road extends northwest from San An-
tonio. In a stream bed 34 mile north of the Bandera Road, 5 miles
from San Antonio, is an exposure of yellow clay containing E. pon-
derosa, probably representing the Taylor formation, From 6.6 miles
to about 13.6 miles, the exposures on this road aside from surface
materials are those of the Austin formation. At the Leon Creek
crossing are the bluffs of this formation with an abundance of fos-
sils to which reference has previously been made. From 13.6 to
about 15 miles is relatively: level land in which are occasional ex-
posures of the Buda limestone, the Ragleford shales being ob-
scured. At 15.5 miles, the Del Rio is seen exposed at a pond in a
stream ‘bed 34 mile north of the road; this formation is again seen
near Helotes Creek. At the Helotes Creek crossing the Edwards
formation lies at the surface, while beyond this ecrossing the road
passes over the Glenrose formation to the county line. The: large
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fault of the Balcones fault zone is crossed on this road at Helotes
Creek. : '

Babcock Road: Although lying close to and paralleling the Ban-
dera and Fredericksburg roads, the Babcock .Road affords a few
exposures that should be mentioned. At 5.4 miles from San An-
tonio on a 'small tributary to Martinez Creek is seen an exposure
of yellow clay containing E. ponderosa and probably representing -
the Taylor formation. From 5.8 miles to 10 miles the exposures
aside from surface materials are chiefly those of the upper part of
the Austin formation, including possibly some exposures of the
lower part of the Taylor formation. The hard limestones repre-
senting the lower part of the Austin are first seen on this road 10.7
miles from San Antonio. The Bagleford and Buda formations are

‘first seen on a small stream 11 miles out. The Del Rio is first

seen on this road.about 12 miles from San Antonio, and from 12 to
13 miles the road passes over repeated exposures of the Buda and’
Del Rio formations, the alternating exposures being due apparently
chiefly to small faulting. At the Leon Creek crossing on this road
is seen the flint-bearing phase of the Edwards formation. Beyond
the crossing for a mile or so the Del Rio continues to be seen
occasionally and is used in the construction of a pond near the
Hausman cross road 14.8 miles from San Antonio. The limestone
hills of the Edwards formation where crossed by this road are two
or three miles wide, beyond which the road passes onto the Glen-
roge formation. ) :

Fredericksburg Road: From San Antonio the Fredericksburg
Road runs west of north to the county line, and thence to Fred-
ericksburg. - Within the city of San Antonio, at a distance of from
1.5 to 2.5 miles from the court-house, this road crosses the struec-
turally high area elsewhere described as the San Antonio structure,
Although not seen immediately on this road, Austin exposures have
been seen both north and south of the road. A cut in the public
road at a stream crossing about one mile from the north city
limits affords an exposure of yellow' clay in which no fossils were
found but which on lithologic appearance would seem to represent.
the Taylor formation. Beyond this stream for several miles is a
broad valley the surface of which is gravel covered. This valley
is probably underlaid by either the Taylor or the Austin formation.
From 5.4 miles to 9.3 miles, the exposures, except those of the
Uvalde gravels, are interpreted as representing the Austin forma-
tion. From 9.3 to 9.7 miles are exposures of yellow clays contain-
ing E., ponderosa, apparently representing the Taylor formation.
From 9.7 to 10 miles exposures of the Austin formation are con-
tinuous. The hard limestones of the lower part of the Austin
are first seen on this road at 10 miles from San Antonio, where
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they are underlaid by the Hagleford shales. From 10 miles to 13
miles from San Antonio this road crosses the belt of repeated ex-
posures of the Buda and Del Rio and other formations to which
reference has already been made, the succession of exposures being
due in part to small faulting and in part to folding. At the Leon
Creek crossing and for a mile or so beyond exposures are seen of
the BEdwards formation. About 16 miles from San Antonio the
road passes onto the Glenrose formation and continues chiefly or
entirely on that formation to the county line.

ECONOMIC GEOLOGY

The mineral resources of Bexar County include artesian and
other ground waters, cement, concrete, clay, fuller’s earth,
greensand, lignite, limestone, petroleum, natural gas, and road
materials. On the accompanying map is shown the location of
some of the prineipal mineral deposits of the county (Fig. 6).

ARTESIAN AND OTHER ﬁNDERGROUND WATER SUPPLIES

The underground waters are one of the very valuable natural
resources of Bexar County. In parts of the county flowing
artesian wells of large volume are secured. In some other areas
non-flowing waters are secured from wells of moderate depth;
while in some limited areas difficulty has been met with in secur-
ing sufficient water. The relation of the geology to the water
supply is very close, some of the formations containing but
. little water, while others afford an abundant supply. The
principal water-bearing formations are the Glenrose-Travis Peak
limestones, the Georgetown-Edwards limestones, the limestones
of the Austin formation, and the sands and sandstones of the
Tertiary formations. The formations in which the water supply
is frequently found to be limited are the Del Rio, Buda, Eagle-
ford, Taylor, and Navarro, and the upper part of the Austin in
which the rocks are of sueh close texture as to retain and
yield very little water. Since the formations pass through
the country, as already explained, in belts having a general
northeast-southwest direction, it follows that the county divides
itself, with respect to water supplies, inte similar belts, depend-
ing upon the character of the underlying formations reached by
wells. '

7-Bex,
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PRINCIPLES OF ARTESIAN WELLS AND GROUND-WATER

ACCUMULATION

Since the principles underlying the accumulation of ground
waters, including flowing artesian wells, have been fully set
forth in numerous publications, they need not be discussed
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here. It is therefore sufficient to state that for the coastal
plains area of this county the principal intake area for the
ground water is through the surface exposures of the forma-
tions on their outeropping margins, chiefly south of the Balcones
Escarpment. The flowing artesian waters obtained from the
Georgetown-Edwards limestones enter those formations
chiefly within a few miles of the Balcones Escarpment,

The pores and cavities in the rock become completely filled
with water up to limits which vary appreciably between dry
and wet seasons. In the case of some of the formations,
especially the limestones referred to, the pores and cavaties are
so numerous that the quantity of water contained in the forma-
tion is very great, so that the supply is not appreciably
affected by pumping.

With regard to the artesian waters, the conditions are ad-
mirable for securing flowing wells from the water-bearing
strata where the elevation is not greater than the effective
head of the water. Thus water entering the Georgetown-
Edwards formation follows the dip of the formation through
the cavities and openings of the limestones to a lower level,
and when tapped by wells will rise in the boring. The height
to which the water will rise, however, varies with the seasons.
Thus, following a long period of dry weather or a succession
of dry seasons, the water line has been known to drop at San
Antonio to the actual level of 659 feet above sea. On the
other hand, following extremely wet seasons, the water has
been known to rise to the level of 694 feet above sea, giving
a maximum . recorded variation of 36 feet.* As a rule, the
static head of the water varies between seasons within mueh
smaller limits. At San Antonio, the static head of the water
of the Georgetown-Edwards formations is close to an average
of 670 feet above sea level. While exact measurements are
not available, the water of these formations seem to be under
a very close approximation to this same static head throughout
the county. The only departure that would be expected from
this head is that due to the friction of flow through the rock,
which apparently is not great in this formation.

*Records supplied by San Antonio Water Supply Company.
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Water obtained from the Austin formation has been found
to be under a static head in this area which differs more or less
from the Edwards formation. Water obtained from the Travis
Peak formation, where reached by wells in the coastal plain,
has been found to be under a greater static head than is greater
than that of the overlying formations. This fact is indicated by
water obtained in the Waring well, subsequently deseribed (No.
139, of the section on well records).

WATER OF THE GLENROSE-TRAVIS PEAK LIMESTONES

The Glenrose formation, as shown on the geologic map, and
as stated in the discussion of the geology, lies at or near the
surface in that part of the county north of the Balcones
escarpment. Although not exposed at the surface, the Travis
Peak formation underlies the Glenrose and is reached by some
of the deeper wells. In the Glenrose formation water is
usually found in sufficient quantity for household and stock
purposes within the moderate depth of 200 or 300 feet. A
few wells have failed to get water in the Glenrose, and some
have obtained a moderate supply by going through the Glenrose
into the Travis Peak formation beneath, while two wells within
this area, one on the Lieon Springs Reservation and one on
Camp Bullis Reservation, have passed entirely through the
Travis Peak formation without securing a supply of water
sufficient for the needs of the Government camps. The wells
passing through these two formations encountered. a succession
of hard and soft limestones, marls, clays, and sands.

East of the Balcones Escarpment these formations pass by
faulting and dipping to a much lower level and are overlaid by
later formations. At the Waring estate, about eight miles
northwest of San Anfonio, a deep well has been drilled
through the overlying formations, and into, if mnot through
the Travis Peak. In this well water is said to have been
obtained at the depth of 2699 feet. This water is probably
from sands near the base of the Travis Peak, or the equivalent
of the Trinity sands farther north. The water rose to within
about 46 feet of the surface or to about the actual level of
874 feet above sea. From the record secured in this well, it
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seems probable that the Travis Peak formation in this imme-
diate area may be found to give an important water supply,
the artesian head of which is much higher than that of the
later formations. ’

WATER OF THE GEORGETOWN-EDWARDS LIMESTONES

The Georgetown-Edwards limestones afford the largest reser-
voirs for underground waters of any of the formations of
this area. The surface outeropping of these formations which
is their intake area, forms a relatively marrow belt lying
immediately south of the Balcones Escarpment and forming the
line of hills elsewhere described as the Edwards Flint hills.
Within the area in which these formations lie at the surface
they supply non-artesian water to wells at the moderate
depth of from 100 to 300 feet. Farther to the south and south-
east these limestones pass under later impervious formations
and the cavities of the limestones, becoming filled, contain very
large quantities of “water, which by reason of the eastward
dip of the formations is under pressure and hence becomes ar-
tesian water.

AREA OF ARTESIAN FLOW

The area of flowing wells from the Georgetown-Edwards lime-
stones is indicated on the accompanying map (Fig. 6). Toward
the north the flowing area is limited by the increased elevation
of the country, the land rising to a level higher than the static
head of the artesian water. To the south, on the other hand, the
limitation of this belt for practical purposes is due in part to
the increased depth of the water-bearing formations, but more
particularly to a change in the quality of the water. South of
the area indieated on the map, the water of these formations con-’
taing hydrogen sulphide gas, and also increases notably in tem-
perature, becoming a warm sulphur water, The amount of salts
in solution likewise increases until the water becomes undesir-
able for household use.

WELLS LOCATED IN THE AREA OF SURFACE EXPOSURES OF THE
GEORGETOWN-EDWARDS FORMATION

Wells located immediately south of the Balcones main fault
line and within the area of surface exposures of the Georgetown-
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. Edwards formations encounter in drilling chiefly hard lime-
stones, with, in places, layers or masses of flint. Records of
several wells within this area have been obtained in which the
depth varies from 100 to about 300 feet. The water obtained
is usually sufficient to supply household and ranch purposes.
The Government test well on the Bacon Ranch in the Camp
Bullis Reservation passed entirely through these limestones ‘as
well as the Glenrose and Travis Peak formations beneath, with-
out getting sufficient water to supply the Government camps.

NON FLOWING ARTESIAN WELLS OF THE GEORGETOWN-EDWARDS
FORMATIONS

Immediately north of the belt of flowing artesian wells is an-
other belt in which artesian water is obtained from those forma-
tions, but in which it is non-flowing because of the inereased
elevation of the ground. Since this belt of country lies to the
north of the flowing artesian belt and hence nearer the surface
outeropping of the formations the formations are reached and
the artesian water obtained at a more shallow depth than farther
south.

FLOWING ARTESIAN WELLS OF THE GEORGETOWN-EDWARDS
FORMATIONS

The number of flowing wells within the artesian belt ob-
taining water from the Edwards and Georgetown limestones is
so large that it is<impracticable to record more than a relatively
small number of them. The succession of formations in these
wells, however, is very definite and by reference to the map
a reasonably definite idea may be obtained of the formations
to be expected in drilling in any part of the flowing avea.
Most of this flowing area lies within the natural divisions of
the county designated as stream terrace deposits and Taylor-
Navarro Plain (Fig. 2). The succession of formations to be
expected in a well within this area therefore is about as
follows from the surface to the artesian water horizon:

1. Surface materials, soils, gravel, and other terrace deposits,
variable,. although of moderate thickness. '
2. (Clays, marls, and shales representing either the Taylor forma-
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tion or the combined Navarro and Taylor formations; thickness
variable with the location from a few haundred to one thousand or -
more feet,

3. Soft marl and chalk beds passing below into harder lime-
stones representing the Austin formation; thickness, between 300
and 400 feet. Some of the light-colored limestones near the middle
of this formation are called “magnesian’ by the drillerg in this
county. The limestones near the base of the formation are often
quite indurated. Some water usually containihg more or less hy-
drogen sulphide gas is often obtained in the Austin formation.

4. Dark colored calcareous shales, more or less sticky in drilling,
representing ‘the Eagleford formation, and commonly known in
this county as the “lignite” or as the ‘first mud;”’ thickness from
30 to 40 feet.

5. A uniformly very hard limestone often characterized by black
specks, representing the Buda formation; thickness quite uniformly
from 60 to 65 feet.

6. Clay usually blue or yellow in color and often containing
small twisted ‘‘ram’s horn” shells; thickness in this county quite
uniformly from 65 to 70 feet. This formation, the Del Rio clay, is
very generally referred to by the drillers as the “mud hole” or as
the ‘“big mud” or as the ‘“second mud.”

7. The Georgetown and Edwards limestones lie immediately be-
neath the clays of the Del Rio formation. After reaching the lime-
stone the drilling is continued until a sufficient quantity of water is
obtained. In some wells the drilling is continued into these forma-
tions for omnly a few feet while in other wells it is continued to a
considerable depth. In general, it is reported that the amount of
water secured is increased with increased depth in these formations.

WATER OF THE DEL RIO AND BUDA FORMATIONS

The Del Rio and Buda formations supply relatively little
water. The Del Rio consists of clays chiefly while the Buda is
a close-grained limestone, neither being sufficiently porous to be
well adapted as water reservoirs. A few strong flowing wells

- are reported as terminating in the Buda formation. Probably,
however, in these instances the drill enters fracture zones in
the rock, the water obtained being derived from the underlying
water-bearing limestones. These formations, however, par-
ticularly the Del Rio, form the overlying impervious stratum
which confines the artesian waters within the Georgetown-
Edwards limestones.
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WATER OF THE EAGLEFORD AND AUSTIN FORMATIONS

As a water-bearing rock, the Austin formation is somewhat
unreliable. A considerable number of wells have obtaired
good water in moderate quantities from this formation, but
on the other hand, a large number of wells drilled into this
formation have secured water containing too much hydrogen
sulphide gas to be desirable. The formation contains con-
siderable quantities of pyrite and doubtless the hydrogen
sulphide in the water is incident to the oxidation of the
pyrite. The water is obtained chiefly from the limestones of
the lower part of the formation. '

The Eagleford formation, which lies below the Austin, is
relatively thin in this county and consists of calcareous shales.
It contains as a rule relatively little water.

WATER OF THE TAYLOR AND NAVARRO FORMATIONS

The Taylor and Navarro formations, which consist chiefly
of compaet marls, clays, and shales, nearly a thousand feet in
thickness, are essentially non-water-bearing. Wells drilled
through these formations in the Leon Creek gas field, the Alta
Vista and the Somerset oil fields, report very little water until
within the middle or lower part of the Austin formation. There
are, therefore, very few water wells terminating in these forma-
tions. .

WATER OF THE TERTIARY FORMATIONSQ!

g e

The sand lenses which are often numerous in the Tertiary
formations afford moderate supplies of good water. Wells
terminating in these formations supply water in  sufficient
quantities .for household purposes at Somerset, Elmendorf, and
elsewhere in the southern part of the county.

For the record of numerous wells in this county, see the
section on well records.

SPRINGS

The permanent surface waters of this county are derived
from springs, the largest springs of the county being those in




Geology and Mineral Resources of Bexar County 105

San Antonio at the headwaters of the San Antonio River, and
on the Salado River a few miles east of San Antonio, and in
San Pedro Park. These springs are located near fault lines
and without doubt are supplied from the underground artesian
reservoir, the water escaping to the surface through breaks
in the rock incident to faulting. The following observations
have been recorded, which seemingly establish the connection
between the artesian reservoir and the water from these
springs: ““A few years ago a series of stakes was driven in the
still waters of the head lake (of San Antonio River) and the
height of the water marked thereon. The artesian wells were
then all turned on and let run for twenty-four hours. The
level of the water in the head lake or pond of the river had
fallen 2 inches. The wells were then checked and in about one
day the water in the head lake was at its former level. Then
again the artesian wells were by survey connected in a system
of levels. An excavation was made on the land of the observer
below the water line. It was possible by observing the height
of the water in this hole to obtain the height of water in any
artesian well in the city’’.*

WARM SULPHUR WATER IN THE COMANCHEAN
LIMESTONES

Numerous wells drilled in Bexar County have shown that
from a few miles south of San Antonio the water obtained
from the Georgetown-Edwards limestones is warm sulphur
water. The transition from non-sulphur to sulphur water in
these formations, in passing to the south, is probably not as
abrupt as some of the well records seem to indicate. The
somewhat gradual trdnsition from the non-sulphur to the
sulphur water areas is indicated by the slightly sulphurous
waters of several wells near the dividing line between the two
areas. )

No very satisfactory explanation has been offered to ac-
count for this change from non-sulphur to sulphur water in
these formations. However, in passing to the south or south-

*The Water Powers of Texas, by Thomas U. Taylor. U. S. Geol.
Surv.,, Water Supply and Irrigation Paper No. 105, p. 25, 1904.
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east, the water-bearing formations drop rapidly to lower
levels and hence are more deeply buried beneath the surface.
It is reasonable to assume also that there is less eirculation of
water in these formations where deeply buried than in the
same formations lying near the surface, especially within the
general region of the location of fissure springs which probably
have permitted the escape of water and consequently circula-
tion in the formations since as early at least as sometime in the
Pleistocene period. The boundary line of the sulphur water
area conforms in general with the lines of structure, and is ap-
proximately coincident with one of the lines of heavy faulting.
Increased depth and increased chemical activity together with
reduced circulations may account for an increased temperature
in these waters.

SOURCE OF HYDROGEN SULPHIDE IN UNDERGROUND WATER

‘The probable sources of the hydrogen sulphide in ground
waters may be summarized as follows: The decay of organie
matter, containing sulphur; the reaction of organiec matter upon
sulphides or sulphates; the reaction of acids upon sulphides;
the partial oxidation of sulphides.

Hydrogen sulphide is formed during the decay of both animal
and vegetable matter, and is obviously a possible source of
hydrogen sulphide in underground waters. The hydrogen
sulphide found in shallow waters in particular is doubtless
very frequently from organic sources. Thorpe states that the
decay of organic matter in contact with sulphates results in the
formation of H,S.* The reaction in this case probably results
from redueing properties of decaying organic matter, the
sulphates being first reduced to sulphides aceording to the fol-
lowing reaction: Na,SO,+ C, (carbon of organic matter)
=2C0,-}+Na,S. The sulphide is then acted upon by the car-
bonic aecid to form H,S as follows: Na,S4-H,CO,—
H,S+Na,CO,. The reaction of organic matter upon the
suphides is regarded by Van Hise as another important source
of H,S in underground water.t

The formation of hydrogen sulphide as a result of action of
" *Dictionary of Chemistry, Vol. III, p, 697, 1900.

tA Treatise on Metamorphism, Mon. XLVII U, 8, Geol. Surv.,
p. 1112, 1904.
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acids upon metallic sulphides is one of the most familiar of
laboratory experiments. This suggests the possibility ,of the
formation of this gas as the result of the action of acids upon
metallic sulphides contained in the rocks. Sulphides, especially
those of iron, are widely scattered in the earth’s crust and oceur
in sufficient quantity to account for the formation of H,S gas in
water, Hydrogen sulphide is a weak acid and its salts are
decomposed by a stronger acid. Sulphuric and other mineral
acids should certainly react upon sulphides liberating H,S.
Carbonic acid when abundant reacts upon alkali sulphides to
produce hydrogen sulphide. It is true that the alkali sulphides
are normally not abundant in the erust of the earth. Stoltes
has shown, however, that the reaction of sodium .ecarbonate
within the earth upon pyrite or marcasite produces sodium
sulphide. The reaction given by him is as follows: 8FeS,
15Na,C0,~—4Fe,0,+14Na,S-+Na,S,0,+15C0,.*

It is a well known fact that the carbon dioxide which unites
with water to form carbonic acid is abundant in the deep
waters, especially in the limestone formations, the pressure ex-
isting at considerable depth enabling the water to hold great
quantities of carbonie acid.- The series of reactions given by
Stokes accounts for the presence of alkali sulphides in solution
in the deep waters. It may be added that all sulphides are
soluble to some extent in water, and in that eondition may be
acted upon by carbonie acid.t

The partial oxidation of sulphides is, according to Van Hise,
a possible additional method of the formation of hydrogen sul-
phide, the reaction being as follows:I

3FeS,+4H,04+40=Fe,0,+4H,S 1+-280,

The oxidizing processes are the most rapid near the surface,
especially above the underground water level, and H,S derived
from this source probably supplies relatively shallow, rather
than deep waters.

Sinee iron sulphide (pyrite) is known to be present in the

*From Van Hise, loec. cit., p. 1107.

fInorganic Chemistry. International Library of Technology.
Sec. 12, p. 11.

iInorganic Chemistry. International Library of Technology. Sec.
12, p. 1113, ’
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water-bearing formations it seems probable that the hydrogen
sulphide of the deeper formations in Bexar County 1is very
largely from this source.

CEMENT

The one cement plant in operation in this county at the
present time is that of the San Antonio Portland Cement Com-
pany, located on the International and Great Northern Railway
two miles north of the north city limits of San Antonio, at the
north side of the range of Austin Hills already referred to as
originating at San Antonio and extending northeast (Fig. 2).
The location appears to be near the contact of the Austin and
Taylor formations. . The materials from which the cement is
made accordingly include the uppermost strata of the Austin
formation together with more clayey material overlying this
rock, which may represent the Taylor formation. The rock of
the Austin formation is here of a light yellow color and of
medium hardness. Upon partial disintegration, it breaks by
exfoliation and upon further exposure crumbles to small frag-
ments. The rock as seen in the faece of the quarry is muech
broken by jointing, including small faulting. The dividing line
between this rock and the more clayey material above is distinet
and well marked.

Overlying the'clay and. rock is a surface accumulation of
gravel and pebble deposits. The gravel overburden is removed
and the ﬁnderlying clay and rock after being loosened by blast-
ing is loaded into tram cars by steam shovel and in the case of
the harder rocks, by hand. The thickness of the clay stratum
overlying the rock probably increases as the quarry is worked
back into the hill. In practice, however, it is found necessary
to use only a limited amount of clay mixture with the rock of
this locality. The produet of the quarry is marketed under the
name of the Alamo Portland Cement.

An analysis of the limestone and clay utilized in this plant
was made some years ago by the Burean of Eeconomic Geology
under the direction of Dr. W. B. Phillips, and is recorded on
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page 65 of Bulletin 365 of the University of Texas. The

~ analyses are as follows:
» Limestone Shale (clay)

per cent per cent
Silica ....... .o, 7.80 55.30
Alumina ...........c0000... 3.45 13.56
Oxide of iron. .............. 1.35 4.50
S Lime ... i 46.64 9.48 |

Magnesia .............. ....None None
Carbonic aeid .............. 36.65 T.45
Loss on ignition ........... 3.35 8.85

99.24 99.14

Formerly, the limestone of the Austin formation exposed in
what is now Brackenridge Park at the north city limits of San
Antonio was utilized in cement manufacture. Remnants of the
old plant are still to be seen, and the sunken garden of Bracken-

ridge Park marks the location of the pit from which was re-
- moved material for cement manufacture and to some’ extent for
other purposes, such as road material and ballast. The firm
operating at this locality, the Alamo Portland Cement Company,
was the predecessor of the present San Antonio Portland
Cement Company,

UNDEVELOPED PORTLAND CEMENT RESOURCES

In addition to the plant now operating in Bexar County, it is
probable that other localities are found within the county capa-
ble of development for Portland ecement manufacture. In select-
ing such localities, however, it is important to give ecareful
attention both to transportation and to raw materials, The
location should be easily within reach of rail transportation and
should, of eourse, be favorably located with regard to raw
materials.

Since in the manufacture of Portland cement there are re-
quired both limestone and clay, it is essential that a location for
a plant be selected where these ingredients are both readily
available. Approximately three times as much limestone is used
as clay; or more, if the limestone contains clayey impurities as
it often does. Favorable localities, therefore, are those in which
clays and limestones may be obtained from the same pit, such
as are to be found on the contact line between limestone and

¢
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clay formations. One s‘u'eh contaet is that between the Austin
and Taylor formations on which, as already stated, the plant of
the San Antonio Portland Cement Company is located. By
reference to the map showing surface outeroppings of the for-
mations, the approximate line of separation between these
formations may be located in the county, thus’aiding in the
search for such favorable localities.

Another geologic horizon worthy of attention in this con-
nection is that of the Del Rio clay together with the underlying
Georgetown-Edwards limestones and the overlying Buda lime-
stone. The Del Rio clay in this county has an average thick-
ness of from 65 to 70 feet. The Buda limestone, which lies
above this clay, is a very close-grained, quite pure limestone,
having a thickness when fully developed of about 60 or 65
feet. The Georgetown-Edwards series of limestone -below the
Del Rio clay has a thickness of several hundred feet.

The Del Rio clay, as noted in the description of that forma-
tion, contains in places considerable pyrite and gypsum. In
considering this clay for cement manufacture it will be neces-
sary to make sure that these ingredients are not present at
the locality selected Nodules of calecium carbonate such as
are sometimes present in this clay are, according to Eckel®, also
to be avoided. The Buda limestone is a dense and usually very
pure limestone rock, having a thickness of from 60 to 65 feet.
Following is an analysis of the limestone of this formation as
developed in the Chisos Mountains of Trans-Pecos Texas, The
formation as developed in Bexar County probably differs to
some extent from that used in this analysis, but the test is
nevertheless illustrative of the chemical composition of the
rock of this formation.

Analysis of Buda limestone from the Chisos Mountains. From the
Buda Horizon, one mile east of Boquillas.t

Per cent
Silica ..... et e et e e 2.35
Alumina . ...ttt 21

*Cement Materials and Industry of the United States. U. S. Geol.
Surv. Bull, 243, p. 38, 1905.

TA Bketch of the Geology of the Chisos. Country, Brewster
County, Texas. By J. A. Udden, Bull. 93, University of Texas, p.
28, 1907.
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Per cent

Ferric oxide ......... i, .24
Lime ... e e 53.90
Magnesia ................. e e .15
Carbonic acid ...........c i, 42.23
Water (hygrescopic) .................. .18
Water (combined) ................... .33
Sulphur ... . . i i i e Trace
99.59

The Georgetown-Edwards series of limestones lying beneath
the Del Rio clays has a combined thickness of several hundred
feet. The Edwards limestone contains at some horizons large
masses and layers of flint such as would render it undesirable
for cement making. The upper part of this limestone series,
however, probably chiefly in that part of the section represent-
ing the equivalent of the Georgetown formation, contains
relatively little flint. Hence there is an opportunity of finding
limestones suitable for cement-making underlying, as well as
overlying, the Del Rio clays.

By referring to the map it will be seen that the San Antonio
and Aransas Pass Railway crosses the formation referred to
in the northern part of the county.

Another formation that should receive consideration in a
search for cement materials is the Kagleford. This forma-
tion, which consists of caleareous shales with interbedded thin
limestones, lies hetween the Buda and Austin formations. In
Bexar County the Eagleford formation as already stated is
but little developed, having a thickness of about 30 or 35 feet
oonly. Its distribution is such that surface exposures pre
numerous in which this formation is found lying upon the
Buda Limestone, or underlying the hard limestones at the base
of the Austin formation. No chemical analyses of the Eagle-
ford. shales of Bexar County are at hand, and so far as the
writer is aware, no attempts have been made to utilize this
formation in this county in cement manufacture. In Dallas
County, the shales of this formation are combined with the
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limestones of the overlying Austin formation in the manu-
facture of cement.*

CLAY

The clays of Bexar County are found chiefly in the Del Rio,
Taylor, Navarro, Midway and Wilcox formations. The elays
of the Del Rio formation are referred to under the discussion
of cement materials. The clays of the Midway and Wileox
formations are utilized in the manufacture of building bricks.
The clays of the other formations are undeveloped in this
county. :

BUILDING BRICK

Three plants in this county are producing building brick,
These are: the Bem Brick Company, San Antonio; the Star Clay
Products Company, Elmendorf; the San Antonio Sewer Pipe
Works, Saspamco. :

In the plant of the Bem Brick Company the clay used: is
that of the Midway formation. According to unpublished
. notes of C. L. Baker, the clay of this pit is a dark blue-gray,
easily slaking clay, carrying much fibrous and platy selenite,
and weathering light yellowish and drab, containing large
brown cone-in-cone concretions and small nodules of limonite.
The fossils recognized were Turritella mortoni, Venericardia,
Volutilithes, and Dentalium. The clay of this pit is very sim-
ilar to that exposed in the cut of the Missouri, Kansas and
Texas Railway nearby. The bricks made from this elay burn
to a light red color. Up-draft kilns are used, with mesquite
wood as fuel. The bricks burn to a light red. ,

The clay used by the Star Clay Products Company is from
the Wileox formation. The manufacturing plant is at Elmen-
dorf, but the clay pits are on the south side of the San Antonio
River, about four miles from Elmendorf, the clay being trans-
ported from the pit to the plant by aerial tram. The following
deseription of these clays is from notes made by Mr. Baker.

*The Geology of Dallas County. By Ellis W. Shuler. Univ. of
Tex. Bull. No. 1818, p. 35, 1918.
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In the clay pit the dip (perhaps not greatest) is 8° in the direction
south. 20° west. The Wilcox here consists of coarsely-laminated
clayey sands. The sand is medium-grained and containg flakes of
muscovite, some layers being more clayey, while others are lami-
nated with thin seams of limonite. The clay is taken just as it
occurs without sorting., The clay containg many leaf impressions.
Layers of bluish white clay six to eight inches thick occur in the
upper half of a fifteen foot section. These clay layers, if thicker,
would probably make pottery clay.

The overburden at the pit consists of alluvial material ampunting
to from four ‘to fifteen feet. This covering is often cemented with
iron oxide indicating a near approach to the Mt. Selman formation.
After removing the overburden the clay is plowed and dumped into
tramway cars and hauled a couple of hundred feet by mule, and
then attached to-aerial tramway. Mexican labor is used. )

This company formerly made jars, crocks, jugs, and flower pots,
both glazed and unglazed, out of picked blue clay. At the present
time this firm is making hollow tile and some brick, The tile and
brick are wet-molded, then dried in kilns, Crude oil is used for
firing the kilns, lignite being used for the boilers,

One of the pits of the San Antonio Sewer Pipe Works is in
Bexar County near the south boundary, while the manufactur-
ing plant and other pits are just across the line in Wilson
County. The clay used is from near the top of the Wileox
formation. The following description of this plant is from the
notes taken by Mr, Baker:

The overburden afj the pit in Bexar County is a cross-bedded sand
from 10 to 12 feet thick. The upper six to eight inches are light
gray, below which is found four feet of light brick red sands, while
the remainder beneath is a light brownish red. The sands are
often mottled with red, the mottling! being sometimes bordered with
limonite or .other cement. This overburden is removed by steam
shovel. The dip in this pit as indicated at the contact between these
sands and the underlying clay is one degree to the south.

The total thickness of the clay worked at this pit is about 18 feet.
The clay is blue-drab in color and slakes on long exposure to the
weather. It weathers in bedding planes and joint cracks with a
rusty to brick red coating of limonite. It contains small nodules
of limonite and stains of yellow alum. It contains also many well
preserved fossil plant impressions, especially leaves of dicotyledon-
ous plants.

At the manufacturing plant the clay from this pit is mixed with
sandy clay from another pit. This company, which has been in

8-Bex,
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'operation for twenty-two years, originally made stoneware, but is
now making sewer pipe, drain tile, and wall copings. The beehive
type of kiln is used. The clay burns dark brown.

FULLER’S EARTH

The fuller’s earth deposits of Bexar County are being ex-
ploited at the present time by but one firm, the Medina Fullers
Earth Company. The deposit that is being mined is located
near the headwaters of a small stream north of the Castroville
Road and west of the Cagnon cross road about 16 miles from
San Antonio. The plant at which the earth is dried, ground,
and prepared for market is located in San Antonio, the crude
earth being hauled from the pit by trucks. In the pit at the
present time there is seen an exposure of as much as 35 feet
of workable fuller’s earth. The overburden is moderate con-
sisting of a few feet of soil and gravel.

The fuller’s earth is of a light gray or drab color, becoming
lighter colored upon drying. Upon fresh fracture, the clay
breaks in a very characteristic manner which - suggests at
once the resemblance to the divisions of shells of ammonoids.
The clay is seemingly entirely free from sand, and contains
little if any calcareous material. When placed in water, or
upon long exposure, the clay slakes into very finely-divided
material. The soils derived from it are sticky, and with the
inclusion of organic matter become dark in color.

The fuller’s earth beds themselves contain no fossils, so far
as observed. Their relation to the overlying fossil-bearing beds
indicates, however, that they are either of the Navarro or
Taylor formations of the Upper Cretaceous. From the record
of the well drilled at the pit the place of the fuller’s earth bed
appears to be about 600 feet above the base of the Upper
Cretaceous. Of this interval, the Eagleford and Austin forma-
tions occupy between 335 and 400 feet.  While the records are
less exact than could be desired, the fuller’s earth bed of this
pit is placed provisionally with the Taylor formation probably
near its top. In the cut at the entrance to the plant a short
distance northeast of the pit and also on the hills near the
pit, are found exposures of the yellow clay containing an
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abundance of the oyster Exogyra costata. These exposures
lying at a slightly higher level probably indicate the Navarro
formation. .

The fuller’s earth produced by this company is crushed into
pieces of moderate size, not exceeding twe or three inches in
diameter and is then passed through a rotating drying cylinder
to remove the excess of moisture. The clay is then ground
and sacked for market. It is said to be chiefly used in
clarifying vegetable oils including cottonseed oil, for which
purpose the present practice is to grind the earth fo pass a
200-mesh sieve. It is used also in clarifying lard. = Aside from
the finely ground earth, a part of the produet is ground to a
mesh of 16-32-60, the earth of this grade being used for mineral
oils,

BENTONITE

In addition to the fuller’s earth there is found in this
county also in the Upper Cretaceous formations the material
known as bentonite. The bentonite deposits of this county
have been described in a ecircular previously issued by the
Bureau of Economic Geology, which for convenience of
reference is here reprinted. The circular was based on the

work of Mr. C. L. Baker,

In the course of work in Bexar County, the Bureau of Economic
Geology and Technology of the University of Texas has discovered
a bed of the peculiar clay called bentonite, heretofore known only
from Wyoming. Bentonite has the property of absorbing large
quantities of various liquid substances. . When. freshly exposed, it
is generally light yellowish-green or creamy white in color and has
the appearance of wax. It often appears as a joint clay, breaking
with a conchoidal fracture into roughly rectangular blocks. On
surfaces exposed to the weather the outcrop looks much like that
of ordinary clay, so it is necessary to dig in and expose the fresh
material in order to be certain that bentonite really occurs. Béen-
tonite has a soft, soapy feel, has very little or no grit, and is brittle.
Mixed with the proper amount of water, it becomes very plastic;
it differs from all ordinary clays or kaolins in being easily fusible
at moderate heat. ‘When placed in water it rapidly swells up and
slacks, like quicklime, It completely absorbs over three times its
weight or seven times its volume of water, and twice as much gly-
cerin as diatomaceous earth will absorb. )
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Bentonite has been put to various uses. It is used for the man-
ufacture of hoof-packing, a dressing for the inflamed hoofs of
horses; and also in the manufacture of the medical dressing, anti- -
phlogistine. Its chief use is to give body and weight to paper. It
is also used as soap filler, in the manufacture of high grades of soap;
to dilute powerful drugs in powdered form; and as an adulterant
in candy. It is a good retarder for use with the hard cement
plasters and would probably. make a better absorbent of glycerin
in the manufacture of dynamite than the diatomaceous earth now
used for that purpose. Owing to its peculiar properties, it is likely
to find more extensive and varied use in the future.

Bentonite has so far been found in commercial quantities in two
widely distant localities in Bexar County. Probably further work
will show up a number of other Jocalities or perhaps a continuous
bed outcropping across the country in an east-west direction. One
of the known localities is in a long white bluff on the east side of
Lucas Creek about % mile northeast of the oil dérrick on the B. F.
Masterson ranch, north of the Castroville road in the western part
of the county. The other locality is on Salitrilio Creek on the F.
Siebold land, in the eastern part of the county. The bentonite has
been found in a low north bank, a short distance downstream from
the old road crossing the Salitrillo Creek.

CONCRETE

The concrete materials of Bexar County are obtained from
the hard limestones, flints, cherts, and from the pebble and
boulder deposits of the stream beds and valleys. The lime-
stones best adapted for crushing for concrete are of the follow-
ing formations: the Georgetown-Edwards limestone series; the
Buda limestone; the basal strata of the Austin Formation; and
the heavy limestone concretions of the Midway and Wilcox
formations. In addition there are certain hard limestone
ledges in the Glenrose and in the Hagleford and probably
in some other formations that will serve this purpose. By
reference to the map the general distribution of the surface
outeroppings of these formations may be located.

The flint and cherts that may be used for conerete are
chiefly those of the Edwards formation. The ‘gravel and
boulder deposits of the stream beds include material derived
from the other formations, especially from the heavy Coman-
chean limestones. The stream deposits contain as a rule a
- mixed accumulation of flint and limestone " pebbles and
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boulders. The deposits of this kind are best developed in the
Recent and Pleistocene stream beds for several miles south
of the Balcones Escarpment. In all the central and northern
parts of the county concrete materials may be obtained locally
or at least by transportation for no more than a few miles

" GREENSAND

The Navarro formation as developed in Bexar County is
characterized by beds of greensand, the distinguishing feature
of which is the presence of the green-colored mineral,
glauconite; a mineral eontaining a small amount of potassium.

Numerous exposures of the greensand strata of this formation

are found in the county. Of these perhaps the best known is
an exposure at the south bank of Leon Creek between the
Castroville and Pearsall road crossings. An analysis of this
greensand has been given by Dr. Wm. B. Phillips in Bulletin
365 of the University of Texas, Page 69, 1914. The account

of this phosphatic greensand deposit given by Dr. Phllhps is as
follows :

On Leon Creek, about 7 miles west of San Antonioy on the Castro-

ville Road, there is a heavy deposit of phosphatic greensand of the
following composition:

. ‘Per cent
Silica ........ e e e e e 35.18
Alumina ... e e 5.30 .
Lime ..o i e e e e 16.00
Oxide Oof Iron ..o v v it ittt ettt ens 17.25
Magnesia . ... et i e e e Trace
151 T B O 1.39
Potash ........... ... 1.69
Carbonic acid ........ ... 8.00
Loss on ignition ............ e [ 10.10
Phosphoric aeid .......... ... 3.30

feot
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This deposit contains rounded phosphatic pebbles, from 1/8-inch
to Y -inch in diameter, of the following. composition:

Per cent

Silica ... ... e 7.50
Aluming ....... it ettt 31.03
Oxide of iron .........c.civivinnnnss 4.58
Lime . ovveri ey S 18.08
Carbonic acid .....coieervieennennnnns 4.60
Phogphoric acid .......... [N 18.19
Loss on ignition ............. ... . 0., 12.60
98.34

The larger pebbles are not abundant. For the most part, the
- pebbles are very small, less than 1-20 inch in diameter. ;
An examination of 10 feet of this phosphatic green sand foot by
foot gave the followmg results, from above downward:
Phosphoric acid

. Per cent
First foot ......... . .o iviann 3.09
Second foot ........viiiiiiiiiiei e 2.38
Third foot ......... ... e e 3.22
Fourth foot .......... .o iiiiiiennsn. 3.07 -
Fifth foot .........coiviian, i...4.00
Sixth foot .............. R R 2.73
Seventh foot ........... P Y. 2%:31
Bighth fOOt . ... tin e iininannnances 2.60
NiDth £OOE «vvveennen e ennennnnnn.. 3.70
Tenth foot ..........cciiiiiiiineadensn 3.97

AVErage .. v e et eennennnenns 3.30

The total thicknesg of the deposit is about 20 feet, and it sets in
at from 4 to 6 feet below the surface.

Taking the deposit as a whole, it carries enough lime, potash and
phosphoric acid to make it a good fertilizing agent. The rock is
_ soft and easily pulverized. It could be finely ground and used with
distinct advantage on many farm lands in south Texas, espec1a11y
those in the vicinity of San Antonio. With the exception of some
‘““stray’’ phosphate in Fayette County, the exact locality of which
is somewhat uncertain, the phosphatic pebbles from Leon Creek
carry considerably more 'phosphoric acid than any other known .
deposit in the State.

LIGNITE

Lignite is found in commercial quantities in Bexar County
in the Wilcox formation of the Tertiary system. The areal
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distribution of the surface outeropping of this formation is
indicated in a general way on the accompanying map. In
“the well logs, lignite is frequently reported in this formation*,
These strata lie at varying depths below the surface and are
of varying thickness from one to several feet. The individual
lignite beds are doubtless of relatively local development, but
the frequency with which they are reported indicates the
possibility of beds of commereial value at places in the part of
the county occupied by the Wilcox formation.

At the present time, a lignite mine is being opened up about
114 miles west of Somerset. The company operating here is the
Brackenridge Coal Company. The test pits indicate a lignite.
bed having a thickness of from 5 to 9 feet, Iying about 44 feet:
below the surface, and including a sufficient areal extent to-
justify development. A branch line is now being built to the-
mine from the Artesian Belt Railway.

.

LIMESTONE

The limestone resources of this county are extensive. The
Comanchean system in particular contains a great successiom
of thick limestones, particularly those of the Glenrose, Ed-
wards, Georgetown and Buda formations. In the Upper
Cretaceous the Austin formation is the chief limestone member,
The distribution of these formations is indicated on the geo-
logic map. The limestone formations are crossed by several
of the railroads, particularly by the San Antonio and Aransas
Pass Railway north of San Antonio.

The limestones suitable for cement and lime manufaeture,
and for building stone and road materials are separately dis-
cussed. Another possible use for the limestones is to grind and
apply to acid soils. As is well known many of the soils of

*It is necessary to distinguish in well logg between the term lig-
nite” as used by drillers operating in the central part of the county,
and the same term as used by drillers in the southern part of the
county. The latter refer to the true lignite of the Wilcox forma-
tion, while the former refer to the dark carbonaceous shales of the
Eagleford formation.
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"~ the Gulf Coastal Plains are acid in reaction and are benefitted
for some erops by the application of ground limestone. For
this purpose a pure limestone is desirable, thus reducing the.
~amocunt of inert matter that it is necessary to transport.
Analyses of the limestones of the Austin and Buda formations
have already been given. The following test of a sample of
the limestone of the Edwards formation has previously been
published in University of Texas Bulletin 365, p. 66, 1914 :

Analysis of limestone from San Antonio Lime Company.

Per cent

Silica ..o i e e e 0.70

Alumina . ... ...t e e e 0.28

Oxide of iron ........... e e e e e 0.72

Lime ... .o e 55.056

Carbonic acid .......... ... ... 41.90

Loss on ignition ............... .. ..., 2.10

100.00

Physical qualities: .

Crushed at pounds per square inch.............. 6,666
Weight of cubic foot ...... ..ot 167.60
Per cent of cells by volume .. ................ L. 0.20
Volume of cells in a hundred parts by weight.... 0.07
Pounds of water absorbed per cu. ft.......... Lo 011

- LIME

The limestones suitable for the manufacture of lime in Bexar
county are extensive. The Edwards formation is a very pure
caleium carbonate and several quarries have been opened in
this formation for the manufacture of lime. Owing to un-
favorable labor conditions no one of these quarries was in
actual operation during 1918, although it is expected that
this industry will be resumed as soon as conditions will permit.
The San Antonio Lime Company located on. the San Antonio
and Aransas Pass Railway 14 miles from San Antonic use rock
from this formation. The -analysis of the limestone rock
used by this company has already been given.

With large quantities of limestone rock available for lime
manufacture the success of a plant of this kind will be de-
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termined by the location with respect to markets, convenience
and cost of transportation.

BUILDING STONE

The limestones of the Comanchean system offer very at-
tractive stone for-building, and are of service especially where
conditions are such that they can be used without being
transported and, great distance. The Glenrose, Edwards,
Georgetown and Buda formations are all capable of furnishing
desirable building-stone. In the Upper Cretaceous the in-
durated ledges of the Eagleford formation have been wused
locally for building. These hard layers have the advantage
of uniform thickness The basal members of the Austin
formation likewise include ledges of hard limestone available
locally for building purposes.

PETROLEUM AND NATURAL GAS

Petroleum in Bexar County was probably first produced in
commercial quantities from the Dulnig wells about eight miles
east of San Antonio. Subsequently oil and gas have been
discovered at other localities, and at the present time there
are perhaps between 60 and 70 producing wells in the county.

The oil has been obtained chiefly in the southern part of
the county, south and southwest of San Antonio. Although
somewhat scattered, the producing wells, all of which are
small in production, may be grouped as the wells are now
known into four or five more or less well defined fields or
areas. The location of these areas is indicated on the kcy map to
the resources of Bexar County (Fig. 6). They are as follows:
“Alta Vista, Mission, South Medina, Gas Ridge, Somerset, and
some oil wells southeast and southwest of the Somerset field. .

The Alta Vista field lies about eight miles due south of San
Antonio on the west side of the Pleasanton Road. The Mission
field lies about three miles west of the Alta Vista field, or about
twelve miles slightly west of south of San Antonio. The Somer-
set field is near the Bexar-Atascosa county line 1% miles south-
west of San Antonio. A gas and oil field lies between Leon.
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and Media Creeks. from e¢ight to twelve miles southwest of
San Antoni>. To this field no name seems to have been applied
although it is referred to locally as the ‘‘Gas Ridge’’. South
of the Medina River, three or four miles south of the Mission
field, several wells have been brought in recently, located on
the Kimbley-Brown lease chiefly on the Swearingen property.
A few additional wells are found in the county not included
within any one of the areas mentioned.

At the present time (1918) five wells are producing in the
Alta Vista field, of which one flows and four are pumped. In
and near the old Mission field there are about seven avells
producing. In and near the old Somerset field within Bexar
County, about fifty small wells are now producing. All of the
wells at present producing in these three fields are small, mak-
ing from two or three to five or six barrels per day. In the
Atascosa County extension of the Somerset field, better wells
are obtained some of which are reported to make fifteen barrels
or more per day.

All of the wells thus far obtained in this county obtain oil
from the Upper Cretaceous formations; in the Alta Vista and
Mission fields, from the Austin formation; and in the other
fields chiefly from the Taylor and Navarro formations. The
oil from the Austin formation is a heavy oil, reported to be
about 14 or 15 degrees Baumé, while that of the Taylor and
Navarro formations is much lighter, averaging about 36 degrees
Baumé. Some of the oil from the Somerset wells may come
from the Midway formation.

THE ALTA VISTA FIELD

The first showing of oil in the Alta Vista field is said to have
been in a well drilled for water. This led subsequently to
other wells being drilled, and in September, 1915, the Mars
Discovery well was brought in, the initial production of which
was reported at the tjme to be as fouch as 125 barrels per day.
The impetus given to drilling by this and by subsequent suc-
cessful wells led to very active development in this field for a
short time. Subsequently the wells rapidly dropped off in
production. )
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THE MISSION FIELD

The Mission oil field may be regarded as essentially the
southwestward extension of the Alta Vista field. The first
well indicating oil drilled in what subsequently became known
as the Mission oil field is said to have been drilled for water in
June, 1901. This well showed oil at the depth of 275 feet.
Following the disecovery of this showing of oil, drilling was
undertaken in this field by Nash and Fitzgerald who finally
completed, in 1907, a 2900 foot well on the Linn farm. This
deep well, a record of which is given under the section on well
records, yielded a flow of sulphur water and was non-pro-
ductive of oil. In this field after passing through showings
of light oil, heavy oil similar to that of the Alta Vista field
is obtained at the depth of about 1000 feet. Sulphur water
is encountered below the heavy oil as in the Alta Vista field.

GAS RIDGE OIL AND GAS FIELD

The Gas Ridge oil and gas field lies west of Lieon Creek and
north of the Pearsall (Frio) road, and is located chiefly on
what is known as the Hamilton-Swain and Cohen lands. Two
wells were drilled in this field some years previous to 1916.
Additional wells yielding gas and some oil were drilled during
1916 and at the time of the preparation of this report several
additional wells were being drilled. This field was visited in
1916 by Mr. E. L. Porch, Jr., and the following extraet is from
the report made to the Bureau of Economic Geology by him at

that time on the new wells then being drilled or recently com- -

)

pleted.

These wells are all within a few hundred feet of two gas wells
which were drilled here several years ago. The gas from one of
these wells is used as fuel for the present work, the other well being
connected up so that. it can e used ifi needed. There is a third
well, about a half mile south of these two gas wells, which is said
to have also been g gas well. . ...

Sarber well No. 1, in which oil was first struck, is located on
the Hamilton-Swain tract, while Sarber No. 2 is located on the Abe
Cohen tract, and is about 500 feet east of No. 1. Well No. 1 was
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drilled with a standard rig, and is 492 feet deep._ No. 2 was drillad
with a rotary rig, to a depth of 1035 feet,

At the time of my first visit on Friday, .a packer was being placed
in No. 1, and I could hear the gas bubbling in it. No. 2 was down
about 1000 feet and was showing some oil and gas.

"I took a sample of the oil.said to have come from No. 1, and
samples of all of the cuttings from known depths. There was a
barre! of the oil near the derrick, and it had been standing some
eighteen hours, but notwithstanding this fact,. it smelled something
like gasoline, and had a specific gravity of 29.1°¢ Baumé. The oil
sand in No. 1 is said to be 22 feet thick. '

‘On the afternoon of the next day (Saturday) oil was struck in
No. 2 at a depth of 1035 feet, it being estimated that the drill pene-
trated the ‘‘oil ;sand’”’ less than a foot. On Sunday afternoon I
made my second trip, but could not obtain a sample of the “oil
sand,” and all the oil I could secure was some skimmings from the
slush pit. This oil has a specific gravity of 12.8¢ Baumé, and ap-
pears very similar to the oil obtained in the Alta Vista field, which
is about 8 miles southeast of this field.

These gas wells were said to have had an initial pressure of
350 1bs. per square inch, and they still have sufficient pressure
(judging from observations of the one I saw tried) to shoot a flame
out about forty feet from the mouth of a four inch pipe, with a
Toar that could probably have been heard over a mile away. . ..

The logs of the wells in this field indicate a succession of
clay shale and gumbo. Chalky rock is noted in some of the
deeper wells. There is little or no water in the higher forma-
tions although water is doubtless to be expected in wells
drilled somewhat deeper. The wells start, aside from the
surface materials, in the Navarro formation. The shallow oil
cand gas with little doubt, comes from the Taylor formation.
The deeper oil, which is muech heavier than the shallow oil, may
come from the Austip formation. The gas is probably from
_the Taylor formation at the depth of about 800 feet.

THE SOMERSET OIL FIELD

As in the case of the Alta Vista and Mission fields, the
Somerset field was discovered as the resulf of drilling for
water. About 1913, Mr. C. Kurz while drilling for artesian
water on his property two miles east of Somerset encountered
0il which led to other wells being drilled by himself and others.
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The field in Bexar County now has about 50 small wells. In
this field the oil immediately east of Somerset is reported as
being obtained from hard shale at from 850 to 900 feet. South
and southwest of Somerset, however, the wells are deeper,
reaching in this county a maximum of about 1250 feet. In
the extension of the field into Atasecosa County, somewhat
deeper wells are required to reach the producing horizon.

On the Kurz property boulders are reported as being en-
countered occasionally to the depth of about 300 feet. Below
this level is chiefly shale and gumbo. On the Witherspoon
lease adjoining the Kurz property similar conditions are en-
countered. The generalized log of the wells on this property
is given by Mr. Kurz as follows: Alternating beds of sand
and rock from the surface to the depth of 270 feet. Water
in the formation at intervals to about 300 feet. Below about
270 or 300 feet is alternating shale and gumbo strata with little

© Or no water. : ) .

The wells on the Harrison property, Slimp and Davidson
lease, south of Somerset, reach the producing sand at about 800
feet. The wells of the Crosby lease, on the other hand, near the
county line, reach a producing horizon at the depth of about
1250 feet. - ‘

THE SOUTH MEDINA OIL FIELD

Several oil wells were brought in south of the Medina River
during 1918 by Kimbley and Brown. These wells reach the
producing horizon here at the depth of from 1250 to 1350 feet.
The materials passed through are indicated by the logs of the
wells kindly supplied by Mr. Brown, and published in the
chapter on well records. The wells start in the Tertiary
formations and probably terminate in either the Navarro or
Taylor formation. In the Park Qil and Gas Co. test well, Apple-
white No. 1, located less than one mile southeast of Kimbley and
Brown, Swearingen No. 4, the Austin formation appears to have
been reached at 1896 feet from the surface.

RELATION OF THE BEXAR COUNTY OIL FIELDS
. TO STRUCTURE -

In the Alta Vista field the producing horizon lies more than
100 feet nearer the surface at the north side of the field than
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at the south side. A part and perhaps the greater part of this
difference in elevation is accounted for by the small -{ault or
abrupt monoeclinal fold which passes through this field to which
reference has already been made. The following data on the
depth to the producing horizon in this field were secured chiefly
from Messrs. Ross, Mull and Raborn, operators and drillers in
this field. * :

Wellg of Alta Vista field arranged approximately in order from
north to south.
Depth to Actual level

Name of well Elev. Prod. Prod.
Horizon Horizon
Ingram well............ 615 1020 405
Fuchs No. 2............ 615 1020 405
Aiken ........... .00, 605 1020 415
Mars Discovery ...... L..600 1070 , 450
‘National Oil Co. ......... 585 1120 585
Busby Well ............ 555 1150 595

The most striking feature of these records is the apparent
change in level of more than a hundred feet between the last

“two wells and those which precede. This change in the level

of the producing horizon ‘appears to be essentially in the line
of the fault already referred to. .

In the Somerset field the data .on structure are unfortunately
very limited. In that part of the producing area lying from
1% to 114 miles southeast of Somerset, the dip in the strata
is pretty definitely. shown to be to the southeast. On the
Kurz property near the Artesian Belt Railway about 114 miles
from Somerset, the dip was found from well records to amount
to 40 feet in about one-third of a mile. In addition to a
southeast dip the structures in the vicinity of Somerset plunge
to the southwest as is indicated by the increased depth of
well in passing from Bexar to Atascosa County.

On the Swearingen property south of the Medina River the
dip in the producing horizon in a direction slightly east of
south, as shown by the wells of the Kimbley-Brown lease, is
as much as 115 feet in a little more than a mile in a direction
slightly east of south.

It is thus seen that the producing wells in the fields on which
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definite data are available are located on the southeast slope
of the structures. On other data already presented it is shown
that these structures are asymmetrical, having a long south-
east slope and a more abrupt northwest slope or limb; some of
the structures possibly being at the northwest side by abrupt
dips or by dips and faults. In extending explorations it ap-
pears reasonable, therefore, to anticipate the possibility of
similar structures with, in general, a northeast-southwest trend
farther to the southeast from those already known.

QUALITY OF THE BEXAR COUNTY OIL

As has already been stated the oil obtained from the Austin
formation is much heavier than that from the overlying Taylor
or Navarro formations. The following gravity tests of the
Bexar County oils have been made at various times in the
testing laboratory of the Bureau of Economic Geology. The
first three oils are probably from the Taylor or Navarro
formations; the others are probably from the Austin formation.
The gravity was taken at 60° F. :

No. 1. Crude petroleum from near Somerset, 18 miles south of
San Antonio; gravity, 85.8. © B.

No. 2. From a well at Somerset, Bexar County; gravity, 30.7 © B,

No. 3. Said to have come from Sarber well No. 1, Hamilton
Swain Tract, about 914 miles southwest of San Antonio, at a depth
of 492 feet; gravity 29.1 o B, )

No. 4. Collected from scum of pit on H. Cohen Tract, Sarber No.
2 well, about 500 feet east from Sarber No. 1, at a depth of 1035
feet; gravity, 12.1 o B,

No. 5. From National Oil Company No. 1, 1115 feet below sur-
face, in Alta Vista field, Bexar County; gravity, 14 o B.

No. 6. From Marr’s No 1 well, Bexar County; gravity, 14 © B,
~ No. 7. Crude oil from Kelso well No. 1, 8 miles south of San
Antonio; gravity, 14 © B.

GENERAL CONSIDERATIONS

The oil fields of Bexar County are located on structures
which lie within and are a part of the disturbed area of the
Balcones fault-zone, the structure approximately paralleling
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the Balcones Escarpment. The location of this county near
the turn of this fault zone from the northeast-southwest to
an east-west direction aceounts possibly for the very heavy
faulting as well as for the southwest plunge of the structures.
The structurally high areas appear to be limited at either side
in part by faults and in part by abrupt dips, the longest slopes
being to the southeast. It is probable that the producing
wells are located chiefly on the southeast slope of the structures.
This is true at least for the Alta Vista, South Medina, and Som-
ersat fields, the data on the Mission and Gas Ridge fields being
at present less definite. Production in this county is from the
Upper Cretaceous, the Lower Cretaceous not having been found
to be producing. Wells drilled to test formations below the
Cretaceous, if located in the eentral or southern part of the
county, must expect to drill through 3500 feet or more of
sediments before reaching formations older than the Cretaceous.
Near the Balcones Escarpment the formations next beneath
the Cretaceous have been found to be schists. Whether or not
the Pennsylvanian or other formations come into the section
farther to the south, between the Cretaceous and the schists,
has not been determined. If wells are drilled in search of
production below the Cretaceous, the more promising locations.
are on structures as far removed, the required drilling depth
being considered, as practicable from the Balcones Escarpment..
In the further development in the Upper Cretaceous and Terti-
ary formations it is suggested that structures already known
may be followed in their southwest trend, and that other
similar struetures may be looked for to the south or south-
east of those already known,

ROAD MATERIALS

The road materials in Bexar County include gravel, limestone
rock and sandy clays. Of these materials the gravels are
the most generally utilized, and are found in the stream beds
and in the flood plain deposits of the Leona and Uvalde forma-
tions. The distribution of the limestones and clays has already
been indicated.
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WELL RECORDS

In this section will be found records of the wells that have
been utilized in making the contour map showing structure and
in deseribing the water supply conditions in the county. Since
in the structural map- the key horizon used is the Del Rio
formation, the actual level of the top of this formation is given
for all wells as nearly as this ean be determined or estimated
from the well logs. The wells are numbered for convenience
of reference and are entered according to the formations in
which they terminate, those reaching the oldest formations be-
ing first listed,

WELLS ENTERING THE PRE-CRETACEOUS FORMATIONS

As has already been stated, two wells in this area enter the
pre-Cretaceous formations. The description of the cuttings
of these wells will subsequently be published by Dr. J. A. Udden
in connection with the destription of samples from other wells
in the State. The two wells are as follows:

1. Well on Leon Springs Military Reservation, about 2 miles
northeast of Leon Springs Station; elevation about 1156 ft. above
sea level; log made from the driller’s records and submitted to the
Bureau of Economic Geology by Alexander Deussen.

’ Depth in feet

Quaternary:
Black soil ...... e JR P 0- 4
Gravel .. e e e e 4. 15
Glenrose: )
Yellow limestone ............. .0 i 15- 26
Blue limestone, a little water ..................... 25- 44
15”7 casing set at 44,
Blue clay ........ e e T e e e e s 44- 50
Blue limestone .............. ... .00, 50- 58
Blue clay ... . i e e e e - b8 70
Blue clay and, yellow lime mixed .................. 70- 95
Yellow limestone ...............c.iviiiiinenran. 95~ 125
Blue limestone ............ ¢ ceeriuinnnn. e 125- 140
Blue clay .. ...ttt i e e e e, 140- 1565
Gray limestone ............c.c.0iiuiiiivinirenen. 155- 160
Yellow limestone ..............c..0ciiieirecnnenn. 160- 180

$-Bex.
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Glenrose: Depth in feet
Yellow limesfone honey-combed .................. . 180~ 189
CBlue elay ... e e 199~ 210
Gray 1imesione . .......oueeernvrnrensnnnnn e 210~ 247
When 600’ was reached, .
water dropped to 300/ of surface. Water
struck at 230’ agppeared to be a strong vein;
rose 504/ . ' .
BIUe €lay ...ttt .. 247 2534
Gray limestone ...... et e ... 254- 309
Crystallized lmestone .............. e 309- 315
Blue Hmestone ......... ...t iieininneennneanns 315~ 366
Gray LIestONe . . ..vuvinnvrenan e rninnns e 366- 376
Hard white crust limestone .............c.coiuu.n. 375- 382
Gray Ilimestone clay in geams . .......coovveinneenn. 382. 4090
Yellow LMestone ........eereerninennnennennnnn. 400- 433
BlUe ClaY « o ittt i e e 433~ 487
GTay 1MESLONe ... e.vutteeeunimrarneeeenensanns 487- 535
Travis Peak formation: :
Dark gray sandstone . .... ... ovncnerenessorans °5356- BT0
Blue clay ..ol et e 570- 620
Blue sandstone ........ ... ... . ..., e 620- 690
167 casing set at about 635/
Brown slome ...t e e 680~ 708
Blue stone .. ... ... . it et a e 708- 775
Blue clay ... ..t e e 776- 790
Red Clay v it inr i i tiincsonnnnssossnennnnas 790- 792
Brown si0De . ... ...ttt ittt 792~ 800
Ldght blue Clay .. . ittt it i e e e e 800- 842
Red Clay vttt e vt etri et 842- 847
Blue elay ... i e 847- 855
Green and red clay miZed . ... v.. v ibeniev e nnnnn 855- 865
Gray slOne ... i e e e [P 865~ 875
Red clay ...... e et et e 875~ 950
Red €lay .. i vt ittt amen e 950~ 975
Red sandstone .......... ...t 975- 985
Gray sandstone .. ... it it i et e e 985-1010
Conglomerate rock, small vein of water struck....... 1610-1016
Pre-Cretaceous: ‘
Brown clay .. ..... ... i e i s 1015-1048
Slale .. i e e e e it e 1045-1077
1 R ... 107741184
Slate seamed with quartz ............covuunvun.,. 1184-1244

Slate mixed with quartz .............. e, 1244-1305
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Pre-Cretaceous: : Depth in feet
Slate and oil ... ... it i e e ,1305—1344
Vein opened in cleaning out well. Water
rose to 280’ of surface

Slate mixed with quartz ........... e, 1344-1645
At 16457, casing reduced from 8”7 to 6”. }

Slate mixed with quartz ....... .o, 1645-2035
At 1728/, 8” casing from surface

1 2035-2500

No water. 6” casing

2. Well on Camp Bullis Reservation, east of S. A. P. Ry., about
14 ‘'miles northwest of San Antonio. Renkendorfer, driller. Eleva-
tion, about 1050 feet. Record based on examination of sambples by
Dr. J. A, Udden and V. V. Walite.

The surface exposure at the well shows remnants of the Buda
limestone underlaid by the Del Rio clay which is recognized as ex-
tending to a depth of 53 feet. Beneath the Del Rio is found the
thick series of Comanchean limestone including presumably the
Georgetown, Edwards, Comanche Peagk, Walnut clays, Glenrose,
Travis Peak and Basement sands. The Glenrose fossil Orbitulina was
recognized in samples from 584 feet and. deeper, indicating that the
Georgetown, Edwards, and Comanche Peak formations are included
in the interval from 53 to 594 feef, or less, from the surface. Orbi-
tulina continues to the depth of 1036 feet. From about 1270 to 1770
the cuttings show numerous layers of blue clay and shale alternating
with limestones and marls together with red calcareous clays and
shales and some quartz sand this part of the section presumably
being within the Travis Peak formation. At 1799 feet and below to
the boitom of the well, 1905 feet, the cuttings indicate shists similar
to those of the deep well on the Leon Springs Reservation. The
formations encountered in this well may be tentatively given as fol-
lows: Buda, 0-14 feet; Del Rio, 14-53 feet; Georgetown, from
about 53 to about 95 feet; Edwards, (including Comanche Peak
and Walnut clays if present) from about 95 -to 580 feet; Glenrose
and Travis Peak (not inclusive of basement sands) 580 to about
1710 feet. Basement sandg 1710 to 1790 feet. Below 1790 feet
to the depth of the well (1910 feet) is pre-Cambrian schist.

With regard to schists Dr. Udden states: The two dark schists seen
in the lowest one hundred feet of this boring were carefully tested
by J. H. Stullken and found to contain four per cent of fixed carbon,
but practically no combined carbon. This fixed carbon is graphite.
Tests for manganese were negative, The formation represented is
probably the Pack Saddle schist.

This well is of especial interest as giving practically the full sec-
tion of the Comanchean, and also as indicating the presence of
schists beneath the Comanchean immediately south of the Balcones
Escarpment. Of the Comanchean formations there is wanting at
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this well only the upper part of the Buda.. The actual thick-

‘ness of Comanchean drilled through is 1770 feet. To this should

be added about 50 feet to account for the full thickness of the
Buda limestone. Thus the Comanchean at this locality is about
1820 feet thick,

Log of well at Camp Bullis Reservation: Sani Antonio, Bexar

County, Texas, August, 1919. Furnished by F. G. Chamberlain,

Constr. Q-M., Camp, Travis,

Buff colored limestone ..... e e 0- 7
Buff colored limestone, lighter than above .......... 7- 14
Buff colored marl . ...... .0ttt e 14- 38
Yellow marl . ...... .. . .. i i e 38- . 50
Y elloW Clay i it it ittt i e tin et 50~ 53
‘Straw colored limestone ............ccieiuieennn.n 53- 65
Yellow limestone, fine texture .........coeveeenon- 65~ 68
White limestone ........oviiniiinintnnennerenass 68~ 72
Yellow limestone ......... e e 72- 78
White limestone ...........cciiiiiiiiinneeiann. - 78- .89
Cream colored limestone ....................0... 89- 93
White limestone ..........0iiiriineennnrnornenns 93- 113
Cream and light gray limesfone .................. 113- 118
Light gray limestone with gray flint ................ 118- 124
Cream and light gray limestone ................... 124- 129
Compact gray limestone ...........ccc.vnu. S 129- 148
Cream colored limestone, some flint ............... 146- 158
Cream colored and light gray limestone ............. 158- 170
Compact cream colored limestone ...... et 170- 186
Cream and light gray limestone ........... ... ... 186- 194
Cream colored and some yellow limestone.......... 194- 197
Grayish white limestone ............ ... i 197- 207
Compact cream colored limestone ................. 207- 221
Light cream colored 1imestone . ............oe.u.es 221- 230
Yellow foraminiferal limestone ............,.¢cc.v.. 230- 232
Yellow limestone red blotches .................... 232- 237
Yellow and gray limestone, red streaks.............. 237- 244
Blue HIMESIONE ...vvvrveee s ronrnnnnenenneneesss ' 244- 246
Bluish gray limestone ........c...iiiiiiveninen 246- 255
Yellow limestone ......vinuritensannaenranaonnns 255- 260
Yellow and gray limestone ................ e 260- 277
Yellow limestone ........c. ittt ienensannas 277~ 288
Yellow limestone and light gray sandstone ........... 288- 292
Light gray dolomite .........coiiririinnnnennanes 292- 302
Gray limestone ................. AU et 302- 315
Gray dolomite ........0iitiiiiei it 315- 325
T Gray HIMEBLOME v oo v vt iieeron et an et 325- 331

Dolomitic gray LMestone ...........eeceevueesenn- 331- 348
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Oolitic foraminiferal gray limestone ..... et 348- 3562
Gray marly limestone ............... B 352~ 360
Gray impure limestone ........... e ee e 360- 387
Gray fine grained limestone ...................... 387- 392
Light blue gray limestone ........ e 392- 397
Fine-grained gray limestone ................ P 397- 415
Gray soft marly limestone ..............0neven... "415- 456
Gray oolitic foraminiferal limestone ............... 456- 472
Gray marly limestone ........... [N 472- 493
Gray soft organic limestone ............. P e .. 493- 515
Gray dolomite, limestone, some shale ........ N 515- 520.
Gray foraminiferal limestone ..................... 520- 530
Gray dolomite, limestone, some quartz gand ......... 530- 535
Gray organic fragmental limestone ................ 535- 608
White foraminiferal limestone .................... 608- 612
~White fine-grained limestone ..............c....... 612- 617
White porous organic fragmental limestone ......... 617- 626
White limestone, some quartz gand ................ 626- 630
Light gray foraminiferal and organic fragmental

Himestone . ......... ...ttt 630~ 641
Gray limestone, some bluish gray marly shale........ 641- 646
Gray limestone ......c..uiiiiiiniienneannnnnsrons 646- 655
Fragment of stalactite ............. .. .. . v 655- 660
Gray foraminiferal and organic fragmental limestone.. 660- 679
Gray marly limestone and bluish gray marly shale.... 679- 683
Light gray foraminiferal and organic fragmental

limestone . .................. e e e e 683- 70T

"Bluish gray MAarl . ... iuiee e e 707- 731
Light gray marly limestone . ...................... 737- T43
Light gray limestone .......... ... 743-1090
Gray limestone ............ .o e e 1090-1100
Dark gray limestone .......... ..ttt 1100-1112
Dark gray limestone and gray marl ................ 1112-1119
Gray limestone and white marl R T 1119-1120
Gray limestone and gray marl ..... e 1120-1125
Gray limestone, organic fragmental ....... [ 1125-1144
Gray limestone, some gray marl ........... s 1144-1150
Dark gray marl and some dark gray limestone........ 1150-1161
Gray marl ... ..t e e ettt e 1161-1167
Gray limestone, white limestone, blue marl .......... 1167-1173
White and dark gray marl, some yellow limestone....1173-1179
- Light gray limestone ...........ciiiineiienaneoan 1179-1186
Light gray marly limestone ............... e 1186-1209
Blue and white marly limestone .......... e 1209-1219
Light gray marly limestone ............. e a...1219-1232

Gray and cream colored limestone ..... Craaanaees.-1232-124q
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Greenish gray marl, some fine gray sandstone........ 1240-1247
Light gray and marly limestone....... e 1247-1253
Light blue marly clay .........c.... et .1253-1255
Fragment of echinoid spine, cytherea .............. 1255-12568
Gray limestone ..........c.vvuveenen e .. .1258-1259
Light buff colored limestone, some marl, pyrite
and sand ... e e et et 1259-126Z
GTaY ATl L. e e e e e e 1262-1269%
Buff colored limestone, gray limestone, gray marl,
some calcite, sandstone, and chert ............... 1269-127¢
Blue and white marl ....... . it iie . 1270-127%
Light blue shale, some white marl ................. 1279-1284
Blue marly Clay .. ...ttt i i 1284-1303
Dark gray crganic fragmental limestone ............ 1303-131¢
Blue marly shale, some white marl and fine buff
colored limestone .............iveiunineeea...,1310-1316
Blue marl with gray limestone .......... ... 1316-1322
Blue marly shale ... .. ...ttt i 1322-1334
Dark gray organic fragmental limegtone ............ 1334-1345
Gray organic limestone .......... ... i, 1345-1475
Blue marly shale, some quartz and sand............. 1475-1479
Blue marly shale and some gray limestone........... 1479-1484
Blue marly shale and some sand..............ccn.. 1484-1501
Soft DIUE MAF]L ...t vttt ittt et it e 1501-1528
‘Dark olive green and some light gray marl.......... 1528-1533
Bluish green marl and some light gray marl......... 1533-1539
Bluish gray marl, some marly shale; and quartz...... 1539-1549
Blue marly shale .......c.coviveneunenn., AU 1549-1623
Soft blue calecareous shale ........................ 1623-1625
Light red marly shale ........c.cc. i erens e 1625-1647
Soft light green marl .. ... ... it ennoenns 1647-1654
Bluish gray marl .. .. ...ttt 1654-1657
Brownish gray marl .. ...ttt e 1657-1660
Light gray marl ... ...ttt tietentnroanns 1660-1666
Light greenish gray marl ........... e 1666-1673
Light brownish colored marl, much sand ............ 1673-1675
Light brownish colored marl and less sand........... 1675-1689
Light colored marl. .. ... .. ittt 1689-1703
Light buff colored siliceous limestone................. 1703-1711
Light buff colored calcareous sand ................. 1711-1766
Light buff colored limestone with fine and coarse sand.1766-1770
Dull yellowish gray schistose shale.............. ... 1770-1779
Yellowish gray schist, part purple ................. 1799-1802
Dirty brownish gray and bluish gray schist ...... . ...1802-1808
Dark and light brownish gray schist................ 1808-1816

Slightly micaceous schist, white and gray quartz......1816-1822
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Dark gray schist, some quartz ..................c.... 1822-183¢0
Dark gray, dull red and purplish schist, some gquartz.:1830-1835
Dark gray schist, some greenish and reddish......... 1835-1847
Dark with little pinkish gray schist................ 1847-1856
Dark gray schist with reddish and light greenigsh gray.1856-1869
Very dérk almost black graphitic schist............. 1869-1875
Schist, dark gray, reddish, and greenish gray........ 1875-1895
-Like preceding but more green............ ... ... . .1895-1900
Blackish gray graphitic schist, some quartz.......... 1900-1910

WELLS TERMINATING IN THE COMANCHEAN

The term ‘‘non-flowing’’ is used for wells in which the water
“rises in the boring but does not reach the surface., ‘Flowing’’

wells ‘are those in which the water overflows at the surface,
The head of the water above or below the surface is given for
some of the wells; however, the head varies considerably, as
already stated, with the season, and the record for any well is
likely to vary according to the season in which the measure-
ment was made. In the well records, the following data are
given in order, so far as available: Name of owner; location
of well; depth; elevation at the well; water, whether flowing
or non-flowing; elevation of the top surface of the Del Ric
formation above or below sea level. These data are followed
by the log of the well if available. The approximate location
of most of the wells is indicated on the contour map by the
entry showing the level of the top surface of the Del Rio
formation.

With the elevation of the top of the Del Rio recorded, the
level of the other Comanchean and Cretaceous formations can
be approximately determined. The top of the Comanchean
(base of the Upper Cretaceous) lies about 65 or 70 feet higher
than the Del Rio; the Georgetown-Edwards series of lime- -
stones, the principal water reservoirs of this county, lie im-
mediately below the Del Rio or about 70 feet lower than the
elevation given. The Upper Cretaceous formations are 1200
or 1300 feet thick. An asterisk placed after the number of the
well in the table indicates that a log or other data are given
following the tabulated record. '



WELLS TERMINATING IN THE COMANCHEAN (LOWER CRETACEQUS) FORMATIONS.

Loeation with Reference

No. Owner to San Antonia Court-

house Depth
8*| Ackerman, H. J.--.| 6 miles eastt. ocoaeuo—___ ' 1409
4 | Acme Irrrgation Co.] N. E. of Kelly Fieldt.._..| 1480
5% Alamo Waterworks.| Alamo Heights.....____ .| 580
6% Allen, D, J._oo-—_ Kelly Pieldt «cccmmommomcas 1595
"7! Alen, D, J.ooiee. South of Kelly Field}..... 1483
8 | Artesian Ice Co.---.| 807 Avenue Bt o
9 | Artesian Water Co.| 4 miles southt..oeoo_..__ 1206
16 | Altgeit, E. J.ocaeens 10 miles noth¥oce_._____ 355
11 | Altgelt, B, J.ca-o-s 9% miles northi-.__..__..| 560
12*| Bagse, Ed. F...-_._| 5 miles northi-———.____.__..| 590
13 | Baysan, GuUS-..c-—-- Cupper’s Lane . oo aomnn. 1146
14*| Beneke, Mrs, Kate._| 22 miles northwestt..-..... 1000
15 | Benz, H._ . _lcceeono. S miles northeastf._...... 1500
16*| Biering, H, T....-..| 15.6 miles northwest}.___._ * 850
17 } Bexar County...--..] Courthouset —ccoomeeeue_._ 872
18*| Blank, J. T..ooee.| 6 miles westt.._._..._____ 1483
19*| Blue Wing Club..-.. 12 miles southt-_......____ 2440
20 | Boerman, A..._..... 10.5 miles northwestt...._. 351
21*) ‘Boerman, D..-..... 403

11 miles porthwestt ._.__._

Depth of Del | Elev’tion

Marine Formations

Water Rio fromSur-| Top ot Penetrated
face Del Rio

Non-flowing - 950-1000 | —285 | Taylor to Edwards.
Non-flowing ____... 995-1045 —310 | Taylor to Edwards.
Non-flowing  —149.__ 430- 5007 8857 { Austin to Edwards.
Non flowing —6..... 1000-1054 —820 | Navarro to Glenrose.
Flowing .cocueeas 990-1045 —328 | Navarro to Edwards.
Flowing --...l_.__ 586~ 646 74. | Taylor to Comanchean.
Flowing +10aocn____ 995-1053 —322 | Navarro? to Edwards.
Non-flowing ~eeeeuao 265- 3256 735 | Austin to Comanchean.
Non-flowing _; ______ 480~ 540 680 | Austin to Comanchean.
Non-flowing .__.____ 500- 555 260 | Taylor? to Edwards.
Non-flowing -———-__.] 1040-1100 —355 | Navarro to Georgetown.
Non-flowing —860___ 880- 940 150° | Taylor to Edwards.
Non-flowing —36.__. 389~ 446 306 { Austin to Glenrose,
Non-flowing —278...| At surface 950 | Del Rio to Edwards.
Flowing +20.u..__. 660~ 700 6 | Taylor to Edwards.
Non-flowing —47..._| 1163-1228 —453 | Navarro to Edwards.
Flow. sulphur water| 2140~ —1685+ Wilcox to Edwards.
Non-flowing .._..__. 270~ 330 55  Austin to Georgetown.
Non-flowing —178._. 320~ 385 560 ! Austin to FEdwards.
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. Brady, T. F.____..
Brackenridge, Geo..
Brendle, H.eae_.__
Bruhn, H.cemeooioo

Carney, Glen.__.___.
Lo o -
Collins Mfg. Co..-..|
Collins, P. F..____..

Clamp,

Colling Gardens_..__

Comihunity Well....

Davis, RoSS_o___|
Dickenson....___.__.
Doboralski, Wm.___
Edgewood Water Co.
Eleetric Light Co._.
Epps, J.Jeeeone
Frey, Carl.._______
Friesenhahn, Joe....
Gates & Co.aee ..
Geunther Milling Co.
Gibbs Building.__.__
Goforth, A, E._..__

Government Well.__.

Cervalo streett_ . .ooo. -
Northeast of Country, Clabt
527 Bandera Streett ...
8 miles northt o o-ccccceees
7 miles eastto e maee
6 miles westt. .o
14 mile northeastt ..~
San Aptonio. oo
Southwestt oo oo

Cupper’s Lanet coe.comeee-

5 miles northt.__ ...
8 miles westd______o_____ L.
San Antonio..e. oo~
Edgewcod, San Antoniot_.

San - Antonio__._

Frio road near city limits
13 miles northeastt-._ ...
West Gardendalet. oo ...
902 Morales streett-. _.._.
Houston and Alamo streets
18 miles. northwestt-......

At Aviation postt.meeeo-o-

1405
1005
1000
950
1140
410+
1413

564
874

630
720
1010
650
700

750
850
670

665
700
850+
675
666

735

Non-flowing —4.5__.
Flowing +84. ...
Non-flowing ——-__.

Non-flowing

Flowing ___

Non-fiowing —24__..
Flowing
Flowing +28 ...

Flowing

Non-flowing, near
surface ~.-oooeo-i_
Non-flowing ...
Non-flowing —180___
Flowing?

Non-flowing

Non-flowing —I13....
Non-flowing .____.___
Non-flowing —27.__.
Non-flowing _._._._.
Flowing +20. ...
Non-flowing —830...

Non-flowing

750- 800
540~ 585
493- 583
390- 460
1600+
1110-1162
720- 800
840~ 890
930-1000

980- 995
500- 655
497~ 567
995-1049
9256~ 975
838~ 900
830- 880
1000-1050
352~ 408
1029-1084
650- 700
675~ 725
444~ 504
418~ 494

—245
—218

—300
498+

Taylor to Glenrose.

Tay}or to Edwards.

Taylor? to Comanchean.

Austin to Edwards.
Navarro? to Edwards.
Navarro to Edwards.
Taylor to Comanchean.
Taylor to Georgetown.

Taylor? to Comanchean.

Taylor? to Georgetown.
Taylor? to Georgetown.
Taylor? to Georgetown.

Navarro? to Edwards.

Navarro? to Georgefown.

Taylor to Edwards.
Taylor to Edwards.
Navarro to Edwards.
Austin to Edwards.
Navarro to Edwards.

Taylor to Comanchean.

Taylor to Bdwards.

Austin to Fdwards.

!
Taylor? to Edwards.
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WELLS TERMINATING IN THE COMANCHEAN (LOWER CRETACEOUS) FORMATIONS—Continued.

Location with Reference

Depth of Del ’Elev’tlon

Marine Formations

No Owner to San Antonic Court- Water Rio from Sur-] Top of Penetrated
house. Depth | Elev. face Del Rio

45*| Government Well-._' Hackberry St.near Ave.Ct] 729 689 | Non-lowing —38...__ 620- 673 69 | Taylor to Edwards.
46*| Grote, -F _____________ ! 6,5 miles northeastt________ 339 840 | Non-flowing —159.__ 272- 832 568 | Austin to Georgetown.
47 | Gunter Hotel..___._ Houston and St. Mary sts.| 1018 653 | Flowing +24- - o. 675- 7257 —22? | Taylor to Edwards.
48 | Haag's Store.-____._ 614 miles north____________ 325 845 | Non-flowing .eee.._ 245 6007 | Austin to Edwards.
49" | Harrison, Jud__—..- 8.5 miles northi-..__.__... 328 900! o 245- 300 655+| Austin to Georgetown.
5¢ | Hartman, Paul...__.] 9 miles westt____________. 680 770 | Non-flowing —80____ 560- 620 210 | Taylor to Edwards.
51 | Hearne, ROy_____.. Alameda Gardenst....____. 1200 730 | Nou-flowing -..._... 700 750 30 | Taylor to Edwards.
52 | Hearne, ROY_——oo__ 3; mile northwest No. 51t 45 740 | Non-flowing —76.._. 620- 670 120 | Taylor to Edwards.
53 | Hearne, ROY_—ooo___ 1 mile west of No. 51t.._... 809 739 | Non:flowing —86-.._ 513- 575 226 | Taylor to Edwards.
54 | Heine, H..._..o.___. 11.5 miles westto..._ ... 715 T | P 595~ 656 115 | Taylor to Edwards.
55 Heas;, Chas..cee 9 miles west ... 620 770 | Non-flowing —80.... 500~ 566 ’27() Taylor to Edwards.
56* Herff, H._____.__.____ 4.5 miles westt______._ .. 1266 682 | e 1100-1155 —418 | Navafro to Edwards.
57 Hill & Roby__..—_-._ 7.5 miles southt._.__._____| 1890 625 | Flew. sulphur watet| 1695-1750 —1070 - | Tertiary to Edwards.
58 | Hoffman, Mrs. C.._| 19 miles northwestt_____.._. 786 975 | Non-flowing —815.__ 606- 666 369 | Taylor to Edwards.
50" Hotheintz, R, H... North of Kelly Field{....- 1453 680 e 905-1040 —315 | Navarro to Edwards.
60*| Holtz, Well .o .._.__ 9 miles southwestt_ _____... 1665 610 | Flow.sulphur water| 1525- —915+} Tertiary to Edwards.
61 | Hooge & Waters_.._| Zalzamora and Laredo sts.| 1475 650 | Plowing - —_ocem_. 950-10007 —3009 | Navarro to Edwards.
62 | Hornenberger-_.......| 9 miles northwestt ....__|....-._. 870 | Nen-flowing _.-e__.. 400- 4704 470 | Austin to Comanchean,
63*| Hot Wells Hotel.___| 4.5 miles southt. .. 575 | Flowing .o ceeooo. 1445- —870 | Tertiary? to Comanchean.

8¢T
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6 | Hubble, L. M..—oe.

85
66
67*
68

Kallison, N.o.______.
Kearney, 0. H.o oo
Rearney 0. & P. L.

Company.
Kirkpatrick, J. H.._

Koelhen, Joe____.____

Koeps, A

Kreutch, Oscar\. _____
Lady of Lake Acad.
Lake View Addition
Legler, W. Fo._..._
Lacke, J.oomiommeaen.
Lone Star Brewing

Clompany.
Lorenz, Alex._______.

MacIntosh, Mrs.--._|

Malone, W. D._..__
Masterson, B. F._._
Matyear, Chas..___.

Medina Fullers Earth
Company.

‘| Medina Ofl GO, -reem.

Menafee Bros...-.-_.
Mission Ice CO.-cee

M. XK. & T. Ry. Co.

.| 8 miles northwestt _...____

! Menchaca Streett
19 miles northwestt .._____
4 1niles east?o. . ________
12 miles southt oo ____

Southwest?

West city limitst..__._.___
24th Street._________________
5 miles westto ... __
5 miles northf _.._______.
120 Jones Avenuet__....___
6 miles northt..__. .___ -
7 miles eastto .
West Oity limits_ ...
18 miles westt.._____- SUR
24th Street and Lakeview.

16 miles westt . ______._

12 miles southt_____________
Edgewood Addition._____.__ i

San Marcos and Rivas Sts.|

Tanda Stationto......_.__

5.5 miles eastto.c._.o-____ '

1555
380+
805
420
€68

1500

1620
609
778

758

670

650
610

678
695
750
660
830
700
672
750
678
770

530
680
664
784

Flowing

Non-flowing ._._.___
Non-flowing =—330..
Flow. sulphur water
Flow. sulphur water
Flowing

Flowing -+40..._._.

Non-flowing —80..._
Non-flowing —7.-._.
Non-flowing —25-.-_
Non-flowing __...._.
Non-flowing —20._.
Non-flowing —95__..
Flowing —cecceaeooo
Non-flowing -_______
Nen-flowing —10-._
Nen-flowing -
?

Non-flowing —6_..__

Non-flowing

Flow. sulphur water

Non-flowing

Non-flowing —115...

410- 470
620- 630
987-1034

14511491
993-1048
10301080
500- 560
890- 940
1054-1104
1167-1220
310~ 3709
600- 660
845- 400 |

500- 5707

985-1040

734~ 817+

- ot |
685~ T50% |

1450-1505
95— 975
660- 7107
530~ 5807

2007
—313
16+
237
85

—245
4?7
2547

Austin to Georgetown.'
Taylor to Edwards.
Navarro to Edwards,
Tertiary to Travis Peak.
Navarro to Comanchean.
Nav.arro to Georgetown.
Taylor to Edwards.
Taylor to Edwards.

Navarro to Edwards.

Navarro to Edwards,
Austin to Georgetown.
Taylor to Edwards.
Austin to Georgetown.
Taylor to Edwards.
Navarro? to Edwards.
Taylor to Glenrose,
Avustin? to Edwards.

Taylor to Georgetown,

Tertiary? to Edwards.

Navarro? to Comanchean.

Taylor to Georgetown.

Taylor to Edwards.
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WELLS TERMINATING IN THE COMANCHEAN (LOWER CRETACEQOUS) FORMATIONS—Continued.

Loeation with Reference Depth of Del | Elev’tion Marine Formations
No. Owner to San Antonio Court- Water Rio from Sur-| Top of Penetrated
house Depth | Elev. ’ face Del Rio
87 | Moore Building_....- Houston St. and Ave. C.| 760 665 | Flowing 4156 ... 637- 687 28 | Taylor to Edwards.
83 | Pefiman, Ed..______. 9 miles westt o oooeo__- 122 790 | Non-flowing ~-135..- 602- 622 188 | 7 aylor to Edwards.
89 | Prinz, H.;_-_.__-_-_. 7.5 mileg northeasti__.._. 446 800+ Non;ﬂowing [ 351- 406 449+| Austin to Georgetown.
90 | Quinn, J. Dea-_.] Salado Creek, E. of S A.t| 975 640 | Flowing __-ccaueee_ 830~ 8407 v-—1.90? Taylor to Edwards.
91 | Rechert, Wm.._....- Southwest oo 1165 680 | Nonflowing .- 1010-1060 —330 | Navarro to Georgetown.
92, Reichert, Wm.._._..| Cervalo Street-—.ooo..io__. 1200 668 | Non-flowing —4.____ 890~ 940 —222 | Taylor to Edwards. ‘
93* ‘Ridder, A, J.eouuoon | 13 miles gouthwestt ... 2611 628 | Flowing +40...___- 1444-1497 —816 | Tertiary? to Travis Peak?
94 | Ripps, Anton.._____ 7.5 miles southt .. .__._ 1884 610 | Flow.sulphur water| 1560-1616 ~888 Tertiary to Edwards.
95 | Rumper, Aug. ... 12 miles northwestf ...____ 230 830+| Non-flowing —150--. 150~ 180 680-+| Austin to Georgetown.
96 | St. Anthony Hotel..| Travis and Navarro Sts..| 831 658 |Flowing ooooooo-moo - 6875~ 7257 —92? | Taylor to Edwards.
97*| St. Louis College...| 5.4 miles Westto__o_cc.c__| 702 760 | Non-flowing _woeeeo 547~ 213 | Taylor to Edwards."
o98* Sa’}]a&d% owate,- Sup-{ 5 miles northeastt _________ 702 628 | Flowing 440 -.._.__ 540~ 585 88 Taylor to Edwards.
99*| 8. A. & A. P. Ry....| Roundhouset aeoeo_o__.. 1103 630 | Flowing +5%.-c... 900- 950 —270 | Navarro to Edwards.
100 | 8. A.& A, P, Ry..__! % mile northwest Robertst|......_.| 850%| Non-flowing ___..-__ 267- 290 583+] Austin to Comanchean.
101* $an Antonio City| Concepcion Missiont _____. 1440 608 | Flowing ......_.__.. 1287-1328 —679 | Navarro to Edwards.
Water Supply. '
102*| San -Antonio City| Market Street__..____._..__ 830 650 | Flowing ___.. e 608- 6547 42¢ | Taylor to Edwards.
Water Supply.
103*, North City limitst...._.__ 702 670 | Flowing __ceee-o- 173~ 234 497 | Austin to Edwards.

San Antonio -City
Well,

0F1
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104*
105
106

107*
108*
109*
110

m
112

113

114

115
116
7
118*
119*
120°
121

122
128*
124*

San Antonio Port-

land Cement Co.

San Antonio Steam
Laundry.

San Artonio Street
Railway Co.

Saﬁer, Geo.

Schumeier, H.______
Shattuekeom oo
Skolout, A. ... _|
Southern Tee Co.___.
Southern Pacific Ry..

Southwest Land Cor
poration. ;

Southwest Land Cor-
poration.

Statte, H. H.______
Stephenson, J. D...
Steubing, H....._..
Steves, Mrs. J._..__
Stevehs, Mrs. J.___.
Steves, Ed._.._.__|
Steves, Ed.._____..

Sullivan, D..o o,
Superior Oil Co....
Terrell Hot Wells___

5 miles northae..occeeae- - 667
181 North Streett eeeoeeaeo}oeeeacas
#10th Street and Ave. D..| 1140
6.5 miles northeast--_ .. 370
1 mile south of Wetmoret| 420
19th Street W.t

10.5 mile westt. o cemeeeeo 715
Durango and Frio Streets__| 822
1.5 mile west of Schertzt..| 450+
4 miles westt o oomemeee- 1000
4 miles westt_ o —omeeo 672+
21 miles northwest - .-—-u_v 813
24th Streett. oo o 1050
11 miles westt_ - oo 400
Steves Gardenst - ceoe.- 1185
509 King William Street...| 758
8.5 miles southt....———.c...| 1840
-Edwards Street- . oceoeeman 1185
1% mile 8. Efooeeoan 1100
12 miles 8OUtHt_comemmcn|oaeemnn
5.2 miles south} .ocoeee-. 1956

740

660

670 |

760

810
655
750
708

750

620
612

| Non-flowing —70...--

Flowing . -ceceeeee-

Non-flowing -eeea-oo
Non-flowing __.--ee--

S

Non-flowing —186___

Non-flowing --.c----
Non-flowing . ..---.-

Non-flowing

Non-lowing —380--.
Non-flowing —160-_.
Flowing _oaeeeoon
Flowing +18-.-..--
Flow. sulphur water

Flowing sulphur
water +44. -
Flowing

Flow. sulphur water

ik L0113+ - S —

Non-flowing —330___}.

587- 6677
775- 825
800~ 850

260- 330
325- 375
789 856
640~ 700
°650- 711

400- 450

620~ 672
620~ 672

673~ 753
441- 494
308- 396
983-1041

" 682 T34

1790-7

983-1041
975-1040

153
—115
—130

570
435
--120
170

350

Taylor to Georgetown.

Taylor to Comanchean.

Taylor to Edwards.

Austin to Georgetown.

Austin to Edwards.

Taylor to Comanchean.

_Taylor to Georgetown.

Taylor to Edwards.

Austin to Comanchean.

Taylor to Edwards.
Taylor to Edwards.

Taylbr to EdWards.
Austin to Edwards.
Austin to Georgetown.
Navarro to Edwards.

Taylor to Georgetown.

Tertiary to Comanchean.

Navarro? to Edwards.

Navarro to Edwards.

Tertiary to Comanchean,

Tertiary to Comanchean.

r
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WELLS T'ERMINATING IN THE COMANCHEAN (LOWLER CRETACEOUS) FORMATIONS—Continued.,

|

Location with Reference Depth of Del | Elev’tion Marine Formations
No Owner to San Antonio Court- Waltel Rio from Sur-| Top of Penetrated
house Depth | Elev. face Del Rio

125%| Terrell, Dr. J. H...| Southwest, near city limitst| 1140 675 | Non-tlowing __.—.__. 998-1058 —3238 | Navarro to Edwards.
126 | Tex. Steam Laundry| 205 Losoya. Street .. ......- 748 | 665 | Plowing +28 - ... 645- 703 20 | Taylor to Georgetown.
127%| Lezel, LOUiS-ccoeaaen

‘[ 13- miles northwesti___.___. 245 866 | Non-flowing —.-..__ 160- 210 715 | Austin to Georgetown,
128 | Tezel, Peteoo——__. 11.5 miles northwest{_..___ 235 825 | Non-flowing —150___ 140- 200 685 | Austin to Georgetown.
129 | Tezel, Chas..mma-ice 11 miles northwesto._..._. 210 815 | Non-lowing _i.-..__ 120- 180 695 | Austin to Georgetown.
130 | Toft, L. Secocmm—n 7 miles eastt-.ooooeemoe___ 1260 6656 | Non-flowing ?-———-__ 1070-1125 —405 | Navarro to Edwards.
181 | Tomming, R.ceeem--. South City lUmitstecme - 1500 630 | Flowing -coeeovmeu_ 1810-1370 —680 -| Navarro to Edwards.
132*| Townsite Welle----.-| Somersett -ooooo oo . _ . 2320 650 | Flowing --ccooeeen_. 2080-2100 —1880 | Tertiary to Edwards.
133 | Trice, G. Fooeooee- Cervalo 8t and 19tht.____ 1449 675 | Non-flowing —12___. 776~ 826 —100 | Taylor to Glenrose?
134 | Uhl, H. cersmcmnen 20 miles northwestf-..._.- 675 1010=| Non-flowing —830._. 555~ 615 455+ Taylor to I'dwards.
135*| Union Meat CO.----| Laredo and Ralph Streets.| 1400 640 | Flowing +30._—...__ 751- 820 . ~—111 | Taylor to Glenrose?
18 | Van Dale, H..---——_| Parrall and Brazos Streets| 955 | 660 | Flowing -......... 750- 800 | —110 | Taylor to Edwards.
137 Voght, Wm,._ - 14 miles southwesti.—..___ 1850 805 | Flow.sulphur water| 1485-1537 —880 | Tertiary to Edwards.
138*| Voight, A._ ... 14 miles northwestt.._.._._ 216 850 | Non-flowing —177__ 120~ 180 730 | Austin to Georgetown.
139*) Waring Estate..__...| 7.5 miles northwestf____.._ 2853 o Non-flowing —46..__ 460~ 510 ‘460 Taylor to Travis Peak.
140 | West Gardendale-.-_| 5 miles weStto o oo 1284 710 | Non-flowing —c.__.__ 1125-1184 —415 | Navarro to Edwards.
141 Widener,vJ ........... 17 miles northwestt ... 533 970 | Non-flowing —280-.. 415~ 475 555 | Austin to Edwards.
142 | Wier, Chris.-.._._._j*14 miles northeastt._..._._ [ 870 *| Non-flowlng —190.__ 400- 470 | Austin to Comanchean.
143 | Winter & Kreugel--_| 9% miles southt...__...__ 1826 595 | Flow.sulphur water| - 1600-1669 ~—1006 | Tertiary to Glenrose,
144 | Wurzbach, O. J...-| 21 miles northwestt ... 620 960 | Non-flowing —260.__ 440- 500 520 | Austin to Edwards.

wigopng spxaJ, fo hiysseary )

*Log or other additional record given Lelow under the heading “Supplementary Data.”
tLocation indicated on contour map.

Gr1




T

Geology and Mineral Resources of Bexar County 143

SUPPLEMENTARY DATA ON WELLS TERMINATING IN THE
COMANCHEAN ‘

The following data including logs is supplemenfary to that
given in the preceeding tabulated records,

3. H.J. Ackerman, 6 miles east of San Antonio, east side of the
W. W. White Road, % mile south of St. Hedwig Road. This well
is near the limits of the area of surface flow from the Georgetown-
Edwards limestones. When first drilled, the well is said to have
flowed slightly over the pipe but to have subsequently ceased to flow.
The well is also near the south limits of non-sulphur water in these
limestones.

5. Alamo Water Works, Alamo Heights. Lorenz Bros., drillers.
Log by drillers from memory.

Yellow clay (Austin?) ... .. ittt innanns 0- 140
Yellow rock (Austin) . ...... .. .. 0 iieninenn. 140- 350
{First) mud hole (Eagleford)...... ... verveneen. 350- 380
.White rock (Buda) ........ e e e e e e 380- 430
Dark blue mud, caves (Del Rio) ... ..... .00 430- 500

Yellow sand rock (limestone?) ............c.ouuu.... 500- 540

6. D. J. Allen, in Kelly Field south of Pearsall (Frio) Road, 1
mile 8. W. of city limits. T. H. Little, driller, 1910.

Gravel and yellow clay (Pleistocene) .............. 0- 60
Shale (Taylor and Navarro) . ......e.uveuveeeuennons 60- 600
White limestone (Austin)...............ccvicu..n 600- 900
. Lignite of shale (Bagleford).........ocevvvuene--.. 900- 940
Hard rock (Buda) ...... ...t iniiienenrenn 940-10090
Mud hole (Del RiO) ... i iir ittt it nineanoasus 1000-1054
Brown and white limestone ...................... 1054-1254
~‘White and gray limestones ......... ... 1254-1595

The gravel deposits of this well are those of the Pleistocene.
Aside from these flood-plain deposits the materials to the depth of
600 feet represent the Taylor and a part of the Navarro. The Austin
formation is recorded as ‘“‘white limestone,” 600 to 900 feet. The

Eagleford,- “lignite” is given as 40 feet; the Buda, “white rock,”

60 feet; and the Rel Rio “mud hole” as 54 feet. The top of the
Comanchean was reached at 940 feet. The water-bearing limestones
were here reached at 1054 feet and were penetrated to 540 feet,
thereby securing a very large flow of water, the well being re-
ported fo yieltd 3000 gals, per minute by pumping. Mr, Allen has
several other similar wells on this property.

12. EJd E. Basse, west side S. A. & A. P. Ry., south side Olmus
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Creek, 5 miles north of San Antonio. Alex Lorenz, driller. log
by driller from memory.

Surface materials .... ...ttt e i 0- 30
Blue mud, thickness not recorded....... i 30- 425
Lignite (Eagleford) ......... et e, ... 425~ 450
Not recorded (Bud@) ......oeevrmeineenenennnnenns 450- 500
Clay (Del RiO) ... vivn it iiinaiann. e 500- 555

Limestone (Georgetown) ............ T 555- 590

14, Mrs. Kate Benke, north side of Culebra Road near the west

county line. A. E. Goforth, driller. Log by driller from memoty.
Yellow clay and rock (Taylor) . e.eveveeneneesernns 0- 300
White magnesian limestone and blue medmm hard

limestone (Austin) ......... ... i i 300- 785,
Lignite (Bagleford) .......c.ouviiae e rnnannnn 785- 820
Buda limestone ................ R e 820- 880
Clay (Del Rio) ......... ... e 880- 940
Limestone (Georgetown-Edwards) ................. 940-1000

Although located within a mile or so of the Balcones Escarpment,
the first 300 feet of this well with little doubt pass through the
Taylor formation. This is followed by 485 feet most or all of which
is to be referred to the Austin, representing the thickest recorded
section of that formation. The Eagleford is assigned the wusunal
thickness of 35 feet; the Buda, 60 feet; and the Del Rio 60 feet.
The top of the Comanchean formations lies at the depth of 820 feet
from the surface. The magnitude of faulting in this area is indi-
cated by the fact that within two miles west from this well the
Glenrose formation is seen lying at the surface at elevations of from
1200 to 1400 feet above sea level, while in this well the top of the
Glenrose probably lies 300 feet or more below sea level.

16. H. T. Biering, west side Bandera Road, 15.6 miles from
San Antonio. Record from owner,

This well is located in the Del Rio plain a mile or so from the
Balcones HEscarpment. The surface materials at the well are heavy
stream washed gravel, although the Del Rio nearby lies at about
the same level. The well starting at the Del Rio level terminates
in the Edwards limestone, -

18. J. T. Blank, south side Castroville Road, 6 miles west of
San Antonio,

Surface materials, blue clay and rock ...... [P 0- 928
Not recorded ..... S h et et i e 928-11863
“Mud hole” (Del Rio)..... et e e fee e 1163-1228
Limestone ..... I i ..1228-1483

The principal water supply is reported to come from only 4 feet




Geology and Mineral Resources of Bexar County 145

below the surface of the Georgetown-Edwards limestones. Above
this level are the formations of the Upper Cretaceous, the.Eagle-
ford, ‘Austin, Taylor, and probably a part of the Navarro. The sur-
face materials here are the gravel flood plain deposits.

19. Blue wing Club, west side of San Antonio River, 12 miles
south of San Antonio. Drilled by cable. Jacob Wolf, driller. Show-
ings of oil at 900 feet, and continuing more or less to 1200 feet.

Sand ................ et e e 1- 5
Clay, JelloW .. i ivt i iniiinnnecnenennesnaneenns 5- 85
Sand, white, with Water ........cvuneniieeonons.. 85- . 90
Rock, hard, blue ........ccviniinuiinnnernnnnnnn. 90- 92
Clay, S0ft, DIUe ... vt i inr i iteie e eainnanean 92- 112
Rock, hard, blue ........ . iiiieivinnninenennens 112- 115
Clay, soft, blue ........ vt iieinninennneennn 115- 133
Rock, hard, blue .......cvvivermnnennenn | 133- 135
Clay, s0ft, BIUE . .cuvvrt ittt ittt nennns 135- 150
Rock, hard, gray .........c.0vveeviuneeennaiaee.. 150~ 1563
Clay, Soft, DIUE ... veuereernnineneennnnnn. P 153- 170
Rock, hard, gray .........ccivennnn. e 170- 174
Clay, soft, DlUe ....uvererrrereeoceneennnns U 174- 191
Rock, hard, bBlue ... ... vvr et i in et ennsonanions 191- 193
Clay, soft, blue ............ e et ee et 193- 211
Rock, hard, blue ............vouvuuennn.. oaeneen 211- 215
Clay, soft, dark blue ............... e 215- 231
Rock, hard, dark blue ..........couiieerunnenrnen 231- 234
Clay, soft, blue ............. ettt 234- 250
Rock, hard, gray v vvvtitnenennennnnnennoncannen 250- 252
Clay, soft, bIue ... ..t iii ittt tnneeronnnensass 252- 270
Rock, hard, gray .. .i.vveieireritnnnrenesnnnsnans 270- 273
Clay, soft; dark blue ............civviue.lunnn. 273- 289
Rock, hard, blue .........ctuiituentmnennnernnnnn 289- 293
Clay, SOft, BIUE .. vvurrrienseinenenesrennnenens 293- 311
Rock, hard, blue . .... ... it vuntnnsennes -'811- 313
Clay, soft, blue ................. e 313- 320
Rock, hard, blue .............. e et 320- 322
Clay, soft, Dlue .......cuii it ereneennnnannnnn " 322- 334
Not recorded .....v:veevevenenns et 334- 337
Rock, hard, blue .. .. .iiviiiineriineennrnnneanns 337- 357
Clay, soft, blue ... ....vvteinnneeinnnennnnenennnn 357- 360
Rock, hard, Blue ... v viiie ettt it it iienenne v anns 360- 383
Clay, soft, blue . ... ittt it s i nniennnss 383- 387
Rock, hard, Sray ..« cvvverrnnninretnnnnonnennnenn 387- 405
Clay, soft, blue .........c.cvuunn e e 405- 407
Rock, hard, blue .......... et et e 407- 425
Rock, hard, gray .........c. e inenanen. 425~ 428

10-Bex.
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Clay, Soft, AATK DlUE © v veenenvnnencunenenennnan 428~ 445
Rock, hard, Sray ......coveeeenerneenennnnnennnns 445- 447
Clay, soft, light Dlue ........covviiiirunnennn- .. 447- 460
ROCK, BaTd, BIAY «vvvvrernennneernnnineserennnsn 460- 464
Shale, soft, blue .....c.vevivereecnnn., Cerreenea. 464- 468
Rock, hard. gray ........... Ceresenas fieceaces.. 468- 470
Bhale, 80ft, dark v vvtvniiiennninrnnennensonnennnn 470- 472
" Rock, hard, White ......cvuienrierienenennsnnnens 472- 478
Shale, soft, dark blue ............ e, 478- 567
Rock, hard, DlUe . .vvvertennerernneennnonnnns ... 567- 669
Shale, SOft; DIUE «ovurvrerereennenensiensnnanns 569- 728
Shale and boulders, soft, blue ............. S 728- 755
Shale, soft blue ......cc.00nn, et eraees e 755- 905
Sand rock, S0ft, 8ray ....vceiiiececrrnnennarronen 905~ 925
Shale, soft, blue ....... ettt e et e . 925- 960
Shale, soft and hard, blue .....c.ciiviiiveveneonan 960- 996
ROCK, SOFf, DIUE .. .vuvveunrenerenneruenennnannn, 996-1006
Clay, soft, blue ........ T .1006-1050
Shale, hard, DIUE. . . uuv v ere s innennsnnennvenesns 1050-1072
Shale, hard, bIue . ... ..vv v vivesronnnninenaiasanen 1072-1092
Shale, hard blUe . ... c.eereennernroeeeasenesans 1092-1106
Sand rock, hard, BIUe . ...vevernneernnrennneens e 1106-1115
Shalé, hard, BIue ......cevernrrednnennnan eeeeean 1115-1145
Rock, hard, gray ...... Pttt et et 1145-1149
Shale, hard, blue ......... et eeean Ceee e 1149-1184
Rock, hard, blue ...... e e 1184-1191
Shale, soft, blue .......coiivenvreneernans fhe e 1191-1212
Clay, soft, light DIUE ... er i enineenneeonennneansen 1212-1300
Rock, hard, DIue .. ...ttt v eenneneeosnnaeenns 1300-1306
Shale, s0ff, DIUE . ... ..t vriiieerrenenroceannosnsa. 1306-1356
Shale, hard, BIEE ...vevevevvrnooenss e ..1356-1387
Rock, hard, gray ........ et s et eiase e as e v.e..1387-1390
Clay, soft, blue ......... R 1890-1409
Rock, hard, light blue ....cocceveieennn e 1409-1446
Gumbo, hard, dark . ... ..ottt rnennencanoarsan, 1446-1746
Rock, soft, white ........cit i ionenin e, 1746-1850
Rock, 80ft, Dlue ... vreii i ieernnnsoscanesnaas 1850-1910
Rock, hard, white ...... et aeve e, 1910-1987
Rock, hard, blue ..:...oeviveeeononnenns eae et eans 1987-2015
Rock, hard, gray ......ceeeeereceececnacnsonnons 2015-2054
Ro®k, hard, light blue ............... eesseeses..2054-2080
Ro%, hard, gray . ....coieiiienscanrenecnnsaons . .2080-2140
Rodk, soft, dark blue ............. 0 oevevenns....2140-2152
Rock, hard, white ....... i esesteese st 2152-2189
Rock, hard and soft, yellow; water ................. 2189-2269

Rock®hard, white; no water ......ccceeeveveenncnns 2269-2304
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Rock, soft, yellow; water ..... e [P v e...2304-2374
Rock, soft, yellow, and hard; water. ........c....... 2374-2433
Rock, hard, flint; no water ........... RN PP 2433-2437
Rock, hard, dark blue; no water ...... et e 2437-2444

The log of this well is difficult to interpret. The driller states
that he was unable to recognize either the Eagleford ‘lignite’” or
the Del Rio “mud hole.” The water obtained from the well is re-
ported to have had a temperature of 117° and to have had a head
of about 75 feet above the surface. The water which was first ob-
tained at the depth of 2189 feet, or at the actual level of about 1700
feet below sea, is derived with little doubt from the Georgetown-
Edwards limestones. 'The Del Rio formation is placed provisionally

in this well at 2140 feet from the surface or at the actual level of
about 1685 feet below sea. This interpretation is permissible from

the log.

21. 'D. Boerman, south gide of Bandera Road, 11 miles north-

west of San Antonio. Record from owner.

Chiefly limestone and shale (Austin-Eagleford)....... 0- 280
Hard limestone (Buda) .......cvvivinvenennnnnnnn 280- 320
Mud hole (Del Rio) ........ S . 320- 385

Limestones (Georgetown) ......:.c.eoeeueeiunneenn. 385~ 403
’ ' /

24, H. Brendle, 527 Bandera St., about one mile north of west
of San Pedro Springs, San Antonio. Log ;published in 18th Ann.
Rpt., U. 8. G. 8., p. 293.

Blue marl and clay described as sea mud in this well from 493-
583 feet, is interpreted as the Del Rio formation, which accordmgly
lies at the level of from 227 to 317 feet above sea,

27. C. C. Clamp, south of the Castroville Road, east of Leon
Creek, 6 miles west of San Antonio. Log by Mr. Fred Lewis.

Clays, mostly blue in color (Navarro-Taylor)......... 0- 662
‘White shale (AusStin?) ... eintneenenenennreras 662- 825
White hme rock (Austin) .......c it 825-1023
Lignite (Eagleford) ....... ceeertret e seitsecne 1023-1054
‘White limestone (Buda) ......................... 1054-1110
Mud hole (Del Ri0) .....vviniiiinanannns e .1110-1162
Limestone . ......iiiiiinnennenrnteseccnasneannan 1162-1195
Water sand ............. U 1195-1196
Limestone .......... it i 1196-1220
Crevice, water ............ N 1220-1221
Sandy limestone rock .......... h e e res e aecanean 1221-1275
Crevice, water ............ e tasesc et . 1275-1277
Limestone .......... O 1277-1292

“Sand” ..., AP 1292-1308
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Not recorded ........iiiiiiiinininennnneneroann 1308-1895

Limestone TOCK .. ........ceiiuimiurtnnnnsnsons 1395-1452

Aside from the surface materials the first 662 feet in this well
probably represent the Taylor and a part of the Navarro forma-’
tions. The 361 feet recorded as white shale and white lime rock
probably represent the Austin formation. The Eagleford lignite
is assigned a thickness of 31 feet; the Buda, 56 feet; and the Del
Rio, 52 feet. The water-bearing limestones lie at the depth of 1162
feet. As bearing on structural conditions it is of interest to note
that the Comanchean formations here lie at a lower level than at
the Allen well in Kelly Field, about 23, miles farther south, the
Allen well being nearer the axis of the San Antonio structure, al-
ready described. '

28. Collins Manufacturing Company, 900 yds, northeast by north
of Courthouse, San Antonio. Record from U. 8. G. S. 18th Ann.
Rpt.,, p. 293. At this well blue clays were passed through from
about 720 to 800 feet which with little doubt represent the Del Rio
formation. The Del Rio here liegs at about 60 feet below sea level.

30. Coillins Gardens, near I. & G. N. Ry. irack below Unioq
Stockyards, used for irrigation. Jacob Wolf, driller.

Yellow clay and gravel (Pleistocene) .............. 0~ 40
Blue clay, mostly soft and caving (Navarro-Taylor).. .40- 525
Limestone {(Austin) ........ i e vrneennnonnn 525~ 855
Lignite (Bagleford) ............. Cesesatensnarean 855~ 890
Hard limestone (Buda) ........ e eoosnsanonns ... 890~ 930
Mud hole (Del Ri0) . ..vcvrvrvneninnennanennennis 930-1000
Limestone ..........ciiiiincunnaansanss e,

The blue clays of this well from 40 to 525 feet represent the.
Taylor and probably a part of the Navarro formations. The lime-
stones which may be assigned to the Austin formation have a thick-
ness of 330 feet. The Buda limestone, the first of the Coman-
chean formations, is reported at 890 feet. In this well good water
is reported to have been obtained while in the llmestones of the
Austin formation, at the depth of 638 feet.

33. Dickenson well, north side of Culebra Road, 8 miles north-
west of San Antonio. Alex Lorenz, driller. Elevation of Del Rio,
3531 feet o T

Surface ma.terlals blue clay and limestone (Taylor-

AUstin) ..t i i i sttt et e 0- 420
Lignite (Hagleford) .........ccc000u0. creeeen i, 420- 447
Hard rock (Buda) .......cvvevenerencennsaonans 447- 497
Mud hole (Del Ri0) .......vt it iiinenonnnnaannnas 457-567

Limestone rock (Georgetown-Eldwards) ............ 567- 602
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The surface materials at this well include remnants ¢f the grav-
els of the Uvalde formation. A part of the clays represeut the
lower part of the Taylor formation as indicated by exposures nearby.
The limestones under the clays to the depth of 420 feet are of the
Austin formation. The Comanchean is entered at 447 feet and the
water-bearing Comanchean limestones are reached at 567 feet.

42. Geunther Milling Company, 902 Morales St., east side of
I. & G. N, Ry., San Antonio, )

Yellow clay and gravel (Pleistocene) .............. 0- 50
Blue clay (Taylor) .. .....ciiiiiiieiinennnnnnn 50- 250
Soft gray rock (Austin) ................. ... ..... 250- 350
White limestone, water (Austin) .................. 350- 550
Bluish black ghale, lignite (Eagleford).............. 550- 600
Hard. white limestone (Buda) .................... 600- 650
Sea mud (Del RIO) .. vi ettt iin it eiiineenns 650- 700
Blue limestone .............. ... i . 700- 750
“S8and” and black flint strata, water................ 750- 800
Hard sandstone . ......... ... 0 iiiiiiinnnnenn 800- 850
Flint, gray (and limestone) ...................... 850- 875

The log of this well as preserved is evidently a somewhat gen-
eralized record. However, it serves to place approximately the top
surface of the water-bearing limestones at 700 feet. Some part of
the Taylor formation here lies above the Austin and Eagleford,
although concealed at the surface by flood-plain deposits.

43. A. B. Goforth, north side Culebra Road, 18 miles northwest
of San Antonio. Goforth, driller. )

Surface materials and limestone rock, the lower part

hard and blue in color (Austin formation)........ - 0- 349
Lignite (Bagleford) ...........ccoiiiiieein..n ee.. 349- 384
Hard limestone (Buda) ...........cuiuiiiuiernnenn 384- 444
Del Rio clay (mud) ........c. ... 444- 504
Limestone rock (Georgetown-Edwards) ............ 504- 564

44. Government well, at Aviation Post, on Austin Road,'about
6 miles from San Antonio, Benkendorfer, driller.

1S 70 O 2
FEMOW Clay .o vv it et e e 2- 55
Blue clay (small vein good water at 190, rose within

100 ft. of surface) . .......c. i 55- 190
Magnesian limestone, soft, light blue .............. 190- 210
Soft shale . .........iiiiiinineerenennnnnns ce... 210- 220
Light gray hard limestones ..............c......... 220- 240
Blue gray very hard limestone .......... e e e 240- 260

Hard white limestone ........ ettt e 260- 280
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Soft white limestone.....eveeverevnneasenceeesses 280« 300

Blue and white hard limestone ..,......ccen0vevoeens 300- 320
Not recorded ....coevenvnceennns e ieeeeeee.. 320- 330
Hard white and blue limestones ...........00000.- 330- 340
(8” casing rested at 340 ft)
Very hard white limestone ..........conuuueevuoss 340- 353
Lignite, black and soft (BEagleford).......,........ 353- 380
Gray shaly FoCk ......iiiirenencnnnnconas ceeane 380- 400
White hard limestone ............... B 400- 418
Del Rio ‘“mud,” soft, blue-gray........ce0... e eaae 418- 494
(6” caging rested at 494 ft)
Limestone, slightly yellow, hard ............c.o... 494- 557
Limestone, light in color ... i.vveienervenerannns .. B57- B7b
Porous HMeStOMe . .vvev v ereneesneeneranes vv.. 575~ 580 -
Hard brown limestone ..........c0vnvuvensonioss 580~ 590
Soft lIMeEStONne ... vivtiveeonnrovesoernnesseans 590- 625
Hard brown limestones,...... teeeenanes veesesnsas 62b- 65D
Flinty limestone ...v....c00cvvuvonvnnses e 655- 657
Soft limMestone ......iviitvineeereeesonsasessasn 657- 671
White hard limestonme ............... ... 0vunnnn 671~ 680 -
Soft brown Limestone . ... ..cveuuivereoncuneoaecnns -680- 690
Hard Limestone . ........cuitireeeveensivasooenns 690- 748
Black flint .....civitiiitiiiaroetesannasesosoans 748- 7560
Hard yellow limestone ........icoenveneeiiinneenss 750- 796
Very hard imestone ...... oot eeeeeeronaneennsns 795- 835
Light Drown SOft SANASEONE . . vvvervnrveennennnnns 835- 855
Light brown limestone ......c.c.iiivneveeranoeannn 855- 874

The formation penetrated in this well to the depth of 353 feet is
" chiefly the Austin including possibly some of the Taylor at the
surface. The combined thickness of the Eagleford “lignite” and
Buda “‘shaly rock and white limestone” is recorded as 65 feet. This
is unusually thin for these formations unless a part of the Eagle-
ford has been included with the limestones referred to the Austin.
All wells between the east city limits of San Antonio and Salado
Creek record a reduced thickness of the Eagleford, Buda, and Del
Rio formations. '

45. Government well, Fort Sam Houston, near west limits of
Government Reservation between Pine Street and River Avenue,
San Antonio. Judson, driller; 1903; depth 729 ft.; casing 10-in.
to 630 ft. Elevation, 689. Non-flowing, although stood .in well
when combpleted within a few feet of the surface. Klevation Del

Rio, 69.
Blue loam and flint boulders et ieiss e anee s 0- 3
YelloW Clay v vvvvennenneenevonnnasecsaaaanennns . 83- 41
Blue €lay ... ittt it et e 41-. 258

Magnesian limestone. Small streak of good water at
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350 ft, vieiiii ittt teesee e ... 2068~ 354
Gray limestone, sulphur water ....... e sesene ee. 304~ 392
Gray limestone, hard ......... feeereseanes ereeens 392- 429
Yellow limestone ........ccceseenveese teveesseces 429- 468
Gray limestone ........cieivoeinnnonncncaes eie.. 468- 535
“Lignite” (Del RIO) vivvivrereosarneascanssonnanes -535- 566

Gray limestone (Buda)....eceesesscssscccssesscss D66~ 620
Blue clay with shells (Del Ri0) cceveceereecneessnss 620- 673

Blue limestone ....... R R TN R TR 673- 688

Hard yellow limestone .....co000c0ve ceseseannae .. 688~ 706

Calcareous limestone .......cciiervinetesesreansas 706- 708
Struck water at 705 ft, .

Open cavity .....ci.iiieviireoeneonroconsnssarans 708- 713

Hard limestone with fissures filled with clay ......... 713- 729

This well may be compared with the new city well drilled at the
north city limits in 1918. Although only about 1 mile farther
north, the Del Rio at the city well is found at the level 497, or
more than 400 feet higher than in this well, the two wells being
separated by a large fault.

46. F. Grote, south side of Bulverde Road, 6% miles from San
Antonio. Alex Lorenz, driller. '

Soft “adobe” lime ...........c0.... e heee 0- 17
Hard limestone (AUSHN) & ovvuevuneernnenennennaens 17- 187
Lignite (Bagleford) .......ceeetceeecsasseocnnns . 187~ 222
Hard limestone (Buda) .........0.... e 222~ 272
Clay (Del Ri0) v vvvvvrvenerenenenesossonnnnanas 272--332
Hard limestones (Georgetown) ...... e .. 332- 339

This well starts in the Austin formation surface exposures of -
which are seen nearby. The Comanchean formations are entered
at the depth of 222 feet. The water-bearing limestones were
reached at 332 feet and were drilled into omnly 7 feet. The well
is located on the structurally high area elsewhere described as the
San Antonio structure.

49. Jud Harrison, west side Blanco Road south of Coker cross
road, 8% miles north San Antonio. Alex Lqrenz, driller.

Not recorded (Austin) ....e..vverieionnnennnnnans . 0- 185
Lignite (Eagleford) .......cceceeiuenns e aeaen 185--190
Hard limestone (Buda) ......cciiiiiiinneenn.nn 190~ 245
Clay (Del RiO) ... iniieievennnannans e 245- 300
Limestone (Georgetown) ...... R 300- 328

56. MHerff well, formerly the Werner property, north of Castro-
ville Road, between Stephenson Road and West 34th St. Benken-
dorfer, driller. ' Record from driller’s notebook. Del Rio mud



'

152 University of Texas Bulletin

recorded -at from 1000 to 1060 feet, the water-bearing Coman-
.chean limestones thus lying at the level 350 below sea.

Surface clay and gravel (Pleistocene) .............. 0- 31
Yellow clay (Navarro) ...... et - 81- 81
Blue clay (Navarro-Taylor) ............ceveenen.. 81- 621
Magnesian limestone (Austin) ..........co0vveenn 621- 781
Blue limestone (Austin) ............. ... ... ... 781- 811
White limestone (Austin) ............iviiveennen. 811- 951
Lignite (Bagleford) . .......u.iiniennenennennennn 951- 969
Gray limestone (Buda) ............ A 969-1050
Clay (Del Ri0) v iv vt v ittt i tteeeesnaeeannnees 1050-1110
Brown limestone ..........c.iuiuiennn e 1110-1140
Porous limestone, water rock ............... ... .. 1140-1286

The surface clay and gravel at this locality includes that of the
flood-plain deposits. Aside from these surface materials the Upper
Cretaceous is here recorded as having 'a thickness of over 900 feet,
the Comanchean limestones (Buda formation) having been reached
at 969 feet. Judging from the thickness of the Upper Cretaceous
there are probably present here the Eagleford, Austin, Taylor, and
lower part of the Navarro formations.

57. Hill and Roby, east side Pleasanton Road, 7% miles south of
San Antonio. Jacob Wolff, driller, 1910. Depth, 1890. Elevation
about 625. Flowing warm sulphur water.

In this well the Del Rio clay is said to have been passed through
at from 1695 to 1750 feet, or at the actual level of from 1060 to
1125 below sea. The formation thus lies more than 300 feet lower
than its estimated level in the Alta Vista oil field, a few miles
farther southwest, and but little less than 200 feet lower than in
the Ripps well a short distance southeast.

59. R. H. Hofheintz' on Pearsall (Frio) Road between public
road and railway, just north of Kelly Field, four miles from San
Antonio. Benkendorfer, driller.

In this well the Comanchean formations were entered at 950
feet. The overlying Cretaceous includes probably the Hagleford,
Austin, Taylor and the lower part of the Navarro.formations, as
well as the surface flood-plain deposits. The Del Rio formation was ‘
entered. at 1000 feet, or at the level of 315 feet below sea, The
water-bearing Comanchean limestones lie at the depth of 1054 feet
and were drilled into to the total depth of 1453 feet. A log of this
well is given in Bull. 298, U. 8. G. S., p. 268,

60. Holtz well, on left bank of Leon Creek below the Somerset
Road crossing, nine miles southwest of San Antonio. This well was
drilled by rotary by Holtz to a depth of 1200 feet where hard rock
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was reached and where the 67 casing wag rested. From this depth
the well was drilled with cable tools by Benkendorfer. Temperature
of water said to be 106.5 F.

63. Hot Wells Hotel, on San Juan Boulevard, 11 miles south of
the south city limits of San Antonio, east side of San Arntonio river.
Robert Newton, driller,

ST 1 Y 0- 5
Yellow Clay ..ottt it i et i e et " b~ 15
Black 8and ... ..ttt ittt et ettt s 15- - 20
. Sand and gravel, water ......... .00, 20- 30
CYEHOW ClAT « v et et e e s 30- 52
Blue shale .....c..iiimiiinn e teesanonesnansss 52- 90
Streaks of lignite . ...... ..ttt tinnnnnnn 90- 95
Gumbo and blue Cla¥..ceeacoscvesossssnscaasssess 95~ 125
Sandy shale ..... ceereieeanns eeeseesasesssesesss 1254 175
QUMD .. it ittt it e e e e e 175- 3238
Sand rock ...... R e 323- 325
GUIMDO vt v e e ettt ettt ettt 325- 337
Sand ToCk . ...t i i e e e e e 337- 340
L6555 o o S 340- 351
Rock . ..... i tetreestee e vecesccensascosas 3b1- 353
Sandy shale ...c.ieeeeeccascrnsssncssssssssassess 353- 412
GUIDBO . ... i et e e e e 412- 506
Sandy shale . ...ttt ittt 506- 577
Sand rock, oil Show . ... ...ttt tineneannn 577- 587
GUIDO ..ottt it et e i e e s 587- 597
Sandy Shale .. ... .ttt i e e e 597- 710
Hard gumbo ................. PN 710- 990
Lime rock, casing 87 set. ... ... ... ittt tninnnn . 990-1003
Lime rock ..... e e et e e st ..+1003-14457
Gumbo and hard shale .........coi it iieenanrnns 1445-1454
Lime FOCKR .. v i ittt it ti it ite s oancansenenn 1454-1740
Hard shale ... .ciuieiieentoieronnnnsaesansennss 1740-1748
Hard lime rock, piflk ... ... i vt inenenooannanans 1748-1865
Sand lime, some water . ......c..iiniiennnaarnnnn. 1865-1875
Porous rock, sulphur Water .........ceeeeeceannnns 1875-1878

This well having been drilled by rotary does not afford as defi-
nite information as the wells drilled by cable tools. The log is
given as made out by the driller. While the interpretation of the
log is in doubt, it is probable that aside from surface materials,
. the first 990 feet represents chiefly Navarro and Taylor formations;
while from 990 to about 1445 represents the limestones of the
Austin, Eagleford, and Buda formations. On this interpretation
the Del Rio lies here at about 1445 feet from the surface or about
870 feet below sea level.
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67. Kearney Oil and Pipe Line Company, No. 3, west side of
Palo Alto Road about one mile south of Leon Creek crossing..

Yellow €lay «.oviiiiiiciaenadaseenenennnns Chveane 0- 42
Blue clay ....ciiiiiieereanennne et ettt enan 42- 125
Black sand, a8 SHOW . ...viivevenvnrennivnnnaans 125- 161
B =3 L oS A T 161- 22¢
Sand rock ........ C et ea et et e et 226- 234
Gumbo ........ . i i i i e eeeesaanees 234- 261
Sand rock .......... e eeieaeen eesei e aass 261- 262
Gumbo ..... Cereeetseae i sanans Cetiersennnans 262- 268
SOl POCK .ttt it ie et tetteace it 268- 269
GUIMDO ... i i e i ittt 269- 273
Soft POCK vt iii ittt iii it it i e e 273« 275
Gumbo and soft rock ............ et ecas e e 275- 392
Shale ....iiit ittt i ettt s tee.. 392- 433
Hard rocK ... it inernversnnasononsessasnsnnsnns 438- 449
Gumbo ........c0000. s et e e ettt 449- 486
Gumbo and shale, 0il SNOW . ..evvvrrenenrneeaenanns " 486- 527
L7811+ Yo SN Ceearraeaaes .e... Db27- 569
Gumbo and shale, 0il Show ... vt nn i nenas 589- 621
Soft rock, oil show ...........c.iiiiiunnnnnn. 621- 636
GUIMDO ... ittt e it it e, ... 636- 703
Shale ...ovvnvrnrenns N 703- 724
Gumbo ..., i e e vese. 124- 745
Not recorded .........iiiniiiininernnnnananns 745- 837
Rock (limestone) .........coinvveuieennnnn PN 837~ 869
Gumbo ...... e et e 869- 872
S0t POCK it i i e e ettt e e 872- 886
(05814 o PPN 886~ 890
Soft TOCK .. v ittt it i it it e e ... 890- 892
GuUmMDbO ... i i i i et i e e e 892- 9567
Hard rock (limestone) ........c i ennnnonnn 957-1063
Yellow rock (limestone) ............. e 1063-1151
Sand, heavy oil, about 2 bbls, per day........ e e 1151-1161
White limestone and water ................. ... 1161-1211
Yellow limestone and water (sulphur).............. 1211-1221
White 1imestone ........ciiiiiriiiaearerennonnnns 1221-1321
Lignite, kind of mud (Eagleford).....cevvvuveeceasn 1321-1357
Black limestone (Buda)...... L 1357-1451
Mud hole, sea shells (Del Rio) ......... .o 1451-1491
Hard black limestone........ s vieienvevsnsannns 1491-1591
Warm sulphur water. . ...... oot iiverrroeneosnns 1591-1861
White rock, galty waler. ... .ccveerivonennvoseine 1861-1881
Cold water, brackish. ...........c. et e 1881-1991
Not recorded .. ...t it neinonsensinssonans '.1991-23%5

This well, log of which has been given by Mr. Kearney, affords
a very important and reliable record of the depth of the formations
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at this locality. The well is located within the belt of Tertiary
exposures, provisionally mapped as Midway. The interval irom the
surface to 957 is assigned to the Midway, Navarro and Taylor for-
mations.” The Austin formation apparently is represented by the
interval from 957 to 1321 feet, 364 feet, consisting chiefiy of lime-
- stones, with some slight production of heavy oil at 1151 feet. "The
record of the Eagleford “lignite”, Buda limestone, and Del  Rio
clay is unmistakable. To the Eagleford is assigned a thickness
of 36 feet, to the Buda, 94 feet; aud to the Del Rio, 40 feet. The
Georgetown-Edwards limestones were entered at 1491 feet, Warm
sulphur water was obtained in these limestones., The driil hole
was continued below the top of these limesones 964 feet, probably
terminating in the Glenrose formation. Mr. Kearney believes that
the water obtained below 1881 feet was neither so warm mnor
so salty as that from a somewhat higher level. Mr. Jacob Wolff
believes that the cool non-sulphur water lies below 1900 feet from
the surface. The interval between the oil sands in the Awstin and
the top of the Del Rio formation in this well is about 300 feet.
The whole thickness of the upper Cretaceous ag indicaed by this well
is about, or a little more than, 1200 feet. The stiratigraphic in-
terval from the greensand horizon near the top of the Navarro
to the top of the Del Rio is 1326 feet. The actual level of the Del
Rio at this locality is 841 feet below sea level.

73. Well in Lakeview Addition, near 24th Street, west part of
San Antonio, north of Elmendorf Lake.

Black soil .......... ettt ea et e e 0- 4
Yelow clay ... viniiiiiiniiinerenunsoncssanennns 4- 31
Soft blue clay. . ... . i it ittt 31- 43
Not recorded .......... e e e 43- 187 .
Hard streaks at........ Ch e es et s et 187

Not recorded ....... Cvescrensts e st anenans es e 187- 190
Sand rock, gix inches at.........cocun. Ce e 190

Not TCOTded ..uvvuevnevrovaneronasoneocennnnss 190- 206
Hard 1ime I0CK....couveesecesassssosnnncnssnsos 206- 281
Black lignite (BEagleford)...eeeveeene. teesseasenas 283- 291
Streaks black lignite at........... ... 0. 349
Not fully recorded. . ....covvveneeeeninnne voennns 291- 441
Blue mud (Del Rio)..ecenveeenns teescesassennnosess 441~ 494
. Soft dark sandrock........ cereheseans ceetaenen «. 494- 522
“Eranite™ . i e ici i ean P A 522- 586
Sand rock With Water. . ... vt e i eiennroneneens 586- 591

This log is very unusual and is difficult to interpret. If the blue
clay at 441 feet represents the Del Rio, the formation lies here at
about the actual level of 289 feet above the sea.
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74. W, F'. Legler, on north side Castroville Road, 5 miles west
of San Antonio. Alex Lorenz, driller.

Soil ....... .. .. i, N e e . O 5
Clay and gravel (Pleistocene)........v..uieinen.. 5- 18
Yellow clay (NaAVAITO) . oo v v v vt inteneneaannnnsnons 18- 52
Blue clay (Navarro-Taylor) . ... ceoiveeerneonrneans 52- 670 -
‘White shale (Austin)........ccoeieniiiliiinnnnnnn 670- 910
Limestone (Austin) .................... e e 910-1080
Lignite (Bagleford) .....cceecveeceeocnvenceensss.1080-1108
Hard rock (Buda) ....... et itieeinenns ee...1108-1167
Clay (Del Ri0) . .vuiieiiininirinsvneersnannenenns 1167-1220
Limestones, water bearing at successive horizons...... 1220-1555

The top of the Comanchean formation in this well is reached
at 1108 feet below the surface, the upper Cretaceous formations
present being probaly the Eagleford, 28 feet; Austin, 310 feet;
Taylor and lower part of the Navarro, 618 feet; and the Pleistocene
flood-plain deposits amounting to about 18 feet.

75. J. Locke, west side of Blanco Road, 5 miles north of San
Antonio. Alex Lorenz, driller.

Yellow calcareous marl (Austin)..... et . 0- 50
Blue limestone rock (Austin)..................... 50- 250
Lignite (Bagleford) .....c.eeeeveecerneenrsnna.s. 250- 265
Hard white rock (Buda). ... .ottt nnenannns 265- 310
Sea mud (Del Ri0) ... i iiiinninnnnnennn e 310- 370
Limestone (Georgetown) .........o.viuieiiennnnn, 370- 385

77. Alex Lorenz, north side Bulverde Road, about 6 miles north
of San Antonio. :

“AdObe” L. e P N 0- 25
Blue “mud” rock (Austin) ........cciiiai. 25- 150
White limestone rock (Austin) .................... 150- 270
Lignite (Eagleford) .....eceeceeeacascsaccanasssss 270-295
Hard limestone (Buda) .........coviivvinninnnn. 295- 345
Clay (Del Ri0) .......... e 345- 400
Limestone rock (Georgetown) ,................... 400- 420

80. B. F. Masterson, about 1 mile north of the Castroville Road,
18 miles west of San Antonio, Test well for oil. Record from
Geo. B. Mechem Co.

In this well, according to a summary of the log supplied by the
owners, the Del Rio formation is believed to have been entered at
the depth of 734 feet from the surface, and to be 83 feet thick.
The Georgetown-Edwards limestones were reached at 817 feet, and
the drill hole was continued to 1620 feet probably terminuting in
the Glenrose formation.
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81. Chas. Matyear, near 24th Street, in Lakeview Addition, San
Antonio. Alex. Lorengz, driller. Elevation, 678. Elevation of
Del Rio, 186. ’

Black earth .. ... viiiinetneessnsnsonscanoacassas 0- 4
Yellow clay . ..vv ittt ittt iirieennenaein, c4- 31
Soft blue clay .. c.iiinnr i rronencron. e e 31- 43
Not recorded ..........00ec... e e e, 43- 187
Hard streaks .. ..... ..ttt ineennnennnnnns ... 187
Black sand ToCK .. .civi it it ieneeninessnensons 190
Hard lime rock .......cciiiiieienananns e 206- 281
Like black lignite (Hagleford).....cvvvvuuen ceesses 283~ 291
Streak black lignite.......eceees ciesresssssseness 349
Blue mud (Del Rio)..cevurviienieannrnnrornasnas 441- 494
Soft dark sandrock . .......ciiiiiineirniinaannns 519- 522
B € = 51 L 584~ 586
Sand rock, water . ....... . 0 i nnnn et 591

82. Medina Fuller’s Earth Company, about one mile north of
Castroville Road, and west of Cagnon Cross Road, 16 miles west of
San Antonio. Alex. Lorenz, driller. From the stratigraphic inter-
val from the surface to the Del Rio formation it appears that this
well starts in the Taylor formation,

Blue marl ......c. it iiireonnnssnccsonnvsonn 0- 400
White SOt TOCK . ..vvtvitne e rnnneneencnenenan 400- 600 °
Eagleford ........ e re e aerteea s et .... 600- 635
Buda ... i ittt ettt e i 635- 685
Del RiO . vitiiiitirteeatornssanascssssnenesoss 685~ 750
Georgetown . ... . it e vevse.. 150~ 778
Actual level, Del Rio.....vvviveniinnneennanen, e 100

83. Medina OQil Company, south of Leon Creek, west of Apple-
white Road. Jacob Wolff, driller. 4-inch casing set at 1530 feet;
first flow of sulphur water at 1540 feet; second flow, 1800 feet;
depth of well 1833 feet. ’

Yellow clay ..ottt iiniiie ittt nennanenenss 1- 15
Gravel ...ttt it it e e e e, 15- 25
Black sand .......iiviiiee it ecnteesannneneens 25- 50
Blue Clay ..ottt it ten ettt aataaanes 50- 100
Blue rock ........ e te s ensesaaseneise st ennoces 100- 104
Blue €lay ...ttt ittt s c e e, 104- 124
Blue rock, showing oil ............ .0 inLiinaen. 124- 129
Blue clay ....coniiiiiiii it e i . 129- 145
Blie TOCK . it iiiiinnreneeeoeenemeonennseenens 145- 153
Light blue clay ........ e i 153- 165
Blue 10K .....vvrvnnennnnn. N 165- 169
Blue Clay .. .iv ittt i ittt 16Y- 176
Blae Tock ......iiiieriitiininnnsareacnnennns 176- 186
L]
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Blue clay .. ...civiurecviasrsnnses Cesevssiesrans 186- 200
Blue roek .,........ e ereiiraerarteaiaeeenan., 200- 206
Blue clay ............... P e 206- 217
Gray ToCK .........0.. Ciisecrieseseareatreneeas 217- 265
Clay and pand, gas Cesseservoeseavsssrnsannssssess 265~ 206
Gray rock ........ sessessrsesrssenvssesssessany 296~ 302
Blue €lay vosvevsvnossneoreernocsnrssrerarssanse, 302 348
Gray rock ....... Cereeavaas e s veesee. 348- 3565
Light blue clay . ... .oty ciesrss 355~ 408
Blue IoCK . ...veernininrnnsnennsnscannnsans veeess 408 416
Blue gumbo ...... e theesr s st et ve.. 416- 436
Dark blue clay ........ Veaesaeceun P 11 T 11
Dark gray 10¢k ...vcv0nun Cheer e e ceves. 496~ 50D
Hard blue Clay ... vorercncsrsvavisnsvnvesnaraass 800- 548
CDark 8ray otk ... eieii it iintaar e 548- 552
Dark gray shale, gas and oil .. ..tovnvivsevnvannon- 552~ 564
Dark gray YocK ...vvuvvnrsnne PN P e esaa 564- 567
Dark clay and sand, gas and oil hes s eaenss BBT- 630
Gray rock .« ...... e PP PP eesres.s 630- 633
Dark hard elay ...ovvvnunn e fei e 633- 665
Hard gray 10CK .. .cvvssoessorcnrsrasasacensssses 065~ 671
Hard blue.clay ............. ceaebrsreraneenires. 671 728
Gray rock ........ P beessar e ... 728~ 736
Blue elay ... i innienniiiianns de et anae s 736- 783
Black rock ........ s e e ... 788~ 791
DArK Clay - vvuneverunrenneiunannnseans [P 791- 806
Dark rock ....... Veesasennans e e, v... 806- 836
Gray shale with 0il ... uecvssnsossnsesonsensnseess 8386~ 858
Hard dark rock ...... st A 858- 912
Hard light blue rock ....... e s, e 912- 9232
Hard dark gray rock .......... Cesa e R 922. 943
Hard white rock ..... heas e ter et PR 943~ 950
Hard light blue rock «..ooccvnennvensannn e 950- 953
Yellow shale with ofl ... .vuvvonons RO weesee. 953- 987
White TOCK . vvvvvvivesesrassnssavncssonnsesercnse 387~ 860
Light blue rock ...... e seaarr e P A 960~ 964
Yellow shale with 0il .....eocvnenn e 964~ 982
Light blue rock ............. Vet asaes ke 982. 986
White soft rock ......... e ese e eser e oo 986~ 990
Light Dlue hard r0CK . .vvvvvversarsosessascnssess 390+ 994
Yellow shale with 01 ... i iniiirrnrnvnninenanos 994-1012
White ToCK .....vvvvieresrsesrasssnsvenssssnss, 1012-1014

Blue rock ..... e e aaa e et e raae e .1014-1015

In this well, the Del Rio formatidn is reported at 1450 feet from
the surface, or at about 920 feet below sea level. At 25 feet there
1is reported a black sand which very possibly is the glauconitic
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- sand horizon of the Navarro formation. If so, the thickness of the

Upper Cretaceous as recorded in this well is 1425 feet, which is
somewhat greater than farther northwest as indicated by the Kear-
ney, Vogt, and Ridder wells. .

93. A. J. Ridder, east side of Medina River, 13 miles southwest
of San Antonio, north of Pearsall Road. Several wells qu this
property. L. N, Knight, driller. In all of these wells the glau-
conitic greensand is noted, and the wells are of interest as indi-
cating a south or southeast dip. They are as follows:

Deep well, north side Southern Pacific track; depth, 2911 feet;
elevation 628; flowing artesian water.

In this well no water was found until below 1502 feet, the forma-
tions being entirely dry to that dépth. Successive water horizons
between 1557 and 1980 feet were found. A glauconitic greensand
horizon was recognized at 165 feet from the surface, the greensand
being 50 or 60 feet thick. The Del Rio formation was recognized
at 1444 feet and continued to 1497 feet. The limestones below the
Del Rio were drilled into 1413 feet.. From this record it appears
probable that the well terminated either near the base of the Glen-
rose or in the Travis Peak formation., ' In this connection it is of
interest to note that the driller reports having drilled into fossil

.wood not petrified, but more or less lignitized, near the bottom of

this well, ‘
This deep well affords a record of practically the full thickness
of the Upper Cretaceous. While the Buda is not recorded, its uni-

form thickness of 65 or 70 feet overlying the Del Rio makes it pos-

sible to place the top of the Comanchean at about 1374 feet from
the surface. The greensands reached at 165 feet are with little
doubt those of the Navarro formation as exposed on Leon Creek.

The Upper Cretaceous is therefore 1200 feet thick at this well,

- possibly a little more. This agrees closely with the thickness of

these formations as determined from the Kearney well, about 6
miles farther southeast, where the Upper Cretaceous formations
appear to-have a thickness of about 1232 feet. '

Another measurement obtained from this well and from the Kear-

.ney well, used- in estimating the place of the Del Rio in some’ wells,

is the stratigraphic interval between the glauconitic greensand awnd
the top of the Del Rio formation. In this well this interval is

1279 feet; in the Kearney well, the same interv_al was found to be

1326 feet, or 47 feet greater.
Ridder well, near west line of property. Elevation 617. Green-
sand at 200 feet from surface, or at level of 417 feet above sea.
Ridder well, on north side of Pearsall Road, about % mile from

'Medina River. Elevation 617. Greensand at 235 feet from the sur-

face, or at level 382 feet above sea.
Ridder well, on east side of Medina River. Elevation 595. Some
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water obtained at 1056 feet; additional water at 1410 feet. Green-
sand at 285 feet from the surface, or at level 310 feet above sea. :
~ The dip in the formations from the deep well north of the railway -
to this well on the river, a distance of about one mile, according
to these records is 150 feet. That this dip continues to the south
is indicated by the Vogt Wéll, subsequently recorded. '

97. 8t. Louis College, between Culebra and Bandera roads,
about 5.4 ‘'miles west of San Antonio. Elevation, 760.

S 1 0- 3
ABODE oottt it e e 3- 5
YelloW Clay . ..vi ittt vei it ttaaeaosnenncesonnns 5- 656
Blue €lay ......oiiiie it rnresrnnacnonnansoasns 65- 215
Magnesian 1ime TOCK .......ccveeeeerroeracenaans 215- 288
Hard blue'lime ........c.oviiiitiinennnnn [P 288~ 392
Hard yelloW TOCK ....ccevivuernroennnsnnsancncnns 392- 402
Hard gray rock .....c.ovoivecneranennens e 402- 455
Lignite (Bagleford) .......... PR TSP 455- 485
Limestone (Buda)......covevreesnnecranenenenss s 485- 542
Blue clay (Del Rio) .. eviivinvrrecsnssonosencoss 542- 590
Dark blue limestone .........ccvtvereinnonencrass 590. 600
Yellow limestone .........civieverervevoncanccnss 600- 636
Crystallized limestone ..........ccoitiiiivnnenenns 636~ 680
Water rock .............. e ree et e 680- 702

The Del Rio in this well lies at 547 feet from the surface. An-
other well on thig property located 375 feet west of the one re-
ported reached the Del Rio at 590 feet or 43 feet lnwer than in
the first well. Aside from this difference in level, the formations
are much the same in the two wells. By reference to the struc-
tural map it will be seen that these wells are located but a short
distance north of the large fault which passes between the wells
and the Castroville Road,

98. Salado Water Supply Company, 3 mile gouth of Austin
Road, about 5 miles northeast of San Antonio, on Salado Creek.
Jacob Wolff, driller. 6000 gallons water per minute.

SUT e ottt it i e e e 0- 8
Dark blue €lay . .vcuvvveereenneennansenennnsnnnans 8- 108
Light blue Claye . .o vvuvuerveeriviosoeeeeaoaannnns 108- 215
White rock, soft ....... Ch e eeet et e 215- 330
Yellow rock, sulphur water ............. A 330- 350
White chalk, hard ..........0iuveveveennn e 350- 445
Lignite (BEagleford) ..... [ Sarsrssaerunaes 445- 470
White 1ock, hard .........ccceuevvteecronneesenns 470- 510
White pearl Trock .......cceeveriveneennnaes S 510- 520
Blue hard TOCK ......iivtetnetnnsaritoeenennanas 520- 540
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Sand hole ... e e, 540~ b8»
White rock, hard ......... ... .. i .. 585- 610
Red sand 10ck, gas flow ........ ... .. ... oot 610- 617
Hard white 1ock .. . it e e 617- 642
Brown flint . ...... . e e e 642- 647
Yellow water rock, white stieaks .................. 647- 702

99. San Antonio and Aransas Pass Railway, at “roundhouse” on
railway near the intersection of Proban and Simpson streets, west
of the San Antonio River, near intersection of 8. P. Ry. and 8. A.
& A. P. Ry. south of San Antonio. Allen Burman, driller, Sulphur
water was obtained from the Austin at 620 feet, from the surface;
good waler was obtained at 1065 and at 1090 feet. The water is
reported to rise 50 feet above the ground level. The Del Rio clay
in this well lies at 270 feet below zea level. Caging, 7%/ to 550
feet, The Del Rio is cased off by 79 feet of 6147 casing.

1 ' Ot 0- 6
Soft white clay .. ... ... e e 6- 22
Sticky yellow clay . ... i e e 22- 30
Hard blue clay ... ..ttt e i ine e 30- 100
Soft blue clay . ... .. .. e e 190- 250
Hard gray clay ... .o i 250- 300
Soft white goapstone ....... .. it i i e 300- 350
Iard blue clay ... ... i e 350- 400
Soft white clay ... .. ... e e e 400~ 500
Hard white ToCKk ... ... e e 500- 550
Hard white rock ... . i i e e 550- 600
Soft gray rock, sulphur water at 6207 .............. 600- 700
Hard gray roCcK . ..ottt it i e e 700- 7560
Hard white rock .. vt i i i e e e e e 750~ 850
Hard brown rocK . ...ttt s i 850~ 900
Hard blue sea mud (Del Ri0O)vveeeriivesaannnssenss 300- 950
* llard white limestone ........... ... 950-1103

101. San Antonio City Water Supply, about 400 yards west of
Concepeion Mission, south San Antonio. A second well drilled about
200 feet north of this one records only about 7 feet of Del Rio,
entered at 1270 feet., The reduced thickness of the Del Rio to-
gether with the abrupt dip probably indicates faulting at this
locality with the downthrow 1o the south, Surface elevation of
this well about 605 feet. Water in completed well rigses 72 feet
above floor of derrick, or to elevation of 680 feet.

Surface materials . ... ... ... it e - 54
Blue Clay .. ..ottt e e e 54- 780
“Magnesian” limestone ............c..ciuvuunnnn.. 780- 900
107 pipe rested at ....... . il o 800

11-Bex,
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‘Gray TImMestone .. ......covvevenenneoeeeeneaasea. 906-1197
Water at 1130, ) - :
Lignite (Eagleford) .......oetwecerrrososssosnrss 1197-15238
Limestone with crevices and water flowing at
surface 3000 gals. per min. ...........c.cuve.san £1223-128¢0
Mud (Del Ri0) ........ e Teve...1287-1328
Limestone with crevices and water .......... e 1323-1440 . . ¢

C 102, CEan Antomo City Water Supply, Market Street. Surface
elevatlon about 660 feet. - Actual -level top of Del Rio, 725.

Surface materialg .. ... RN v e e 0- 35
"Blte clay .......... e e e 35- 220
Hard T0CK .« vttt e i et e e e 220- 875
“Magnesian” Yoek ................ PP .. 375< 500
Sulphur water at ... ... it it e - 505
Lignite (Eagleford) ............ s ete s 600
Buda not given ) .
CMUA” (Dl RIO) oo v vvn et e vevmaeeneenneernens 725- 775
Limestone roek ............. .. .o e 775- 887
Water mostly at e e e e 860- 885

103. -San Antonio City Well, north city limits on San Antonio
River. -Benkendorfer, driller. Thigz well starts in the Austin al-
though as the record indicates,” within about 100 feet of the base of
this formation. The Eagleford is thin, dapparently only about 15
feet thick. By reference to ths map it will be seen that. this aell is
located very close to a large fault, -

Mud and SOIL v oot it et e s o0- 12
Rock ......... e e .o 124021
Yellow rock ...... ST e 21- 66
Blue rock..... T T S S 66- T3
YelloW TOCK . vt it ittt e e T 73~ 82
BrOWI TOCK v 4t v i ied i ee e ireeraeenseneaneens 82- 87
BIUE TOCK o oottt it ot ittt e et g7- 96
Yellow roek «evvvveeen.... e ;’f' ............... 96- 101
Brown lignite' (Ragleford)..... Ceaseresseenaraanss 101116
Yellow hard rock ..........eo... D . 116 144
White hard 106k .. ...ttt . 144- 149
Gray hard rock oo e e 149- 173

‘Blue mud (Del RI0).veeuevverrernnreenrnennanes, 173- 234
Yellow water rock, very hard; some flint to bottom .

of Well .t i et s e .. 234- 702
Principal water supply at 650-670 feet; water rises just to top
- of. pipe. Does; not flow over.

104. San Antonio Portland Cement Company, on I. & G. N. Ry., 5
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miles northeast of San Antonia. Log from memory: depth of
formations approximate:-

Yellow Clay ... vir it i it i et e e e 0- 60
Blue hard rock .....ciivevenennn. e 60~ 260

_White and yellow limestones ..................... 250- 400
Honey-combed hard limestones ................... 400- 450

© Lignite (Fagleford) ....... chr e PPN teeese. 450- 462
Hard yellow limestone ................... e L. 462- 572
Black roCk ... iv it in i e e 572- 587
Sea mud (Del RIO} . o ev e vrnnre.nn i 587- 657
Hard Hmestones .......oeeeeveennnnenn. e 657- 6617,

This record given {o the writer by the driller from memory can
he used only as an approximate statement of depths to the forma-
tions. Another record of a well at this locality, from notes con-
- tributed by Mr. Deussen, differs somewhat, placing the Del Rio
probably nearer the surface.  The uppermost 60 feet in this well
is. probably the Taylor formation. The next 390 feet is to be. re-
ferred to the Austin formation. The materials recorded as lignite,
hard yellow limestone, and as black rock presumably include the
Eagleford and Buda formations, giving them a combined thick-
. ness of 122 feet. The Del Rio, “Sea mud,” ig recorded as having
> its usual thickness of 70 feet. The well is here recorded as entering
the Georgetown at 657 feet, this formation having been drilled into
“only about 10 feet. :

107. George Sauer, Bulverde Road, near Haagg’ store, 6% rﬁiles
from ‘San Antonio. Alex Lorenz, driller,

Limestone (AuStin) ........cvveeeenennnnnnnn. .. 0- 170
Shales (IEagleford) . .... ...t ittt nnnennenns 170~ 210
Limestone (Buda) ....... i, 210- 260
Clay (Del Rio) ........... e e e e 260- 330
Limestones (Georgetown) . ......c.veiiiiiian 330- 370

108. Henry Shumeier, 1 mile south of Wetmore, west side
Bulverde Road. Lorenz, driller. Elevation 760; non-flowing ar-
tesian water,

Adobe and hard rock (Austin)............. e 0- 250
Lignite (Fagleford) ......ccveeieuiereennnivnennnen 250- 275
Hard rock (Buda) ........ 00ttt 275- 825
Mud (Del RiO) v .ivviinniiananaans e 325- 375
Limestone 10K ... ov ittt e e e .. 875- 420

109. Shattuck well, on 19th.Street, about 1 mile south of El-
..mendorf Lake, and near the west city limits of San Antonio. L. N.
* Knight, driller,

Chiefly yellow and blue clay ......c.ccvveennen, 0- 335
Limestone ........... ... ..., e e 335- 703
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Bagleford .. ...t e 703- 7356
=3 T - 735- 798
DEl RID vt v ittt ittt e sae e o e 798- 856
LAmestomes .. .ttt et e e e e 856

111. Southern Ice Company, Durango and Frio streets, east of I.
& G. N. Ry., and south of Commerce Street, San Antonio.

Soft pebbles . ... e e 0- )
Hard pebbles ... ..vt it it H- 8
Yellow clay ... e e e 8- 48
Brown Clay ... .. e e i e e e 48- 160
Brown clay, light ...... oo i iiian, 160- 260
Magnesian rock ... ... .. i, e 260- 385
Lime FOCK . .. it ittt e s e e e 386~ 520
Sulphur water at . .... . ..ttt ieene 428

White limestone . .......c. ity 557

Not recorded .. ... it it 557- 566
White Clay ..ottt i e i e e e 566

Not recorded .. ..ot e i e b66- 585
“Coal” (Eagleford) .......c0 i roaaas 585-6007?
“White lime (Buda) ...ttty 600- 650
CMUd” (Del RiO) v e i e ot et it i et e e e 650- 711
Limestone (Georgetown-Edwards) .......c.ovvuve... 711- 911

113, Southwest Land Corporation, about 300 yards south of
Commerce Street and i1 mile west of Lady of the Lake College,
San Antonio. T, H. Little, driller. Sulphur water at 410 feet.
Klevation, 708. Good water at 715 and 850 feet,

Gravel and yellow clay (Navarro-Taylor) ........... 0- 60
Shale (Navarro-Taylor) . ......eeeiinenineneens 60- 390
Soft white lime (Austin) . .....eun s 390- 528
Lignite (or shale) (Ragleford).................... 528- 560
Hard white lime (Buda) ......cvrvevevennneerin. 560- 620
Mud hole (Del RiO) ... .ottt 620- 672
Light brown lime (Georgetown-Edwards) ........... 672- 700
White to gray lime (Georgetown-Edwards) ......... 700-1000

118. Steves Irrigated Gardens, San Antonio. First water came
to top at 1065-1070 feet. Drilled into water rock at 1185 feet
when drilling had to be abandoned, on account of flow of water.

Surface materials, water ......... ... 0 vy 0- 28
BlUue Clay . v i i ittt e e e e e e e 59- 604
White clay or rOCK ... v ii ittt 604- 728
Gray YOCK . ... it i e e e e 728~ 780
Yellow TOCK ...ttt ittt im it einan . 780- 805

Gray rock ............. e i e 8056~ 894
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Sulphur water .......... P <1511

Lignite (Bagleford) .......c..... et e ve.. 894~ 922
Gray rock (Buda)............ ettt e 922~ 983
Mud hole (Del Rio) ... .ottt it ie e e 983-1041
Gray Tock ....covviinncenan. e e [P 1041-1060
Water at .......... et et e e, 10656

Brown rock ........ e e e e 1060-1100
Brown hard flint .......coiiiiiiiiiiiininnn, 1100-11490
Gray hard flint? ... ... ittt 1140-1160
Yellow hard flint? ............ ... .. 0. .. 1160-1185

119. Steves well, 509 King William Sf., San Antonio. Surface
clevation about 650 feet. First sulphur water at 449; big flow
at 742 feet.

BUL e e e e e e 0- 2
Hard pan . ... 8- 19
GraVEl .t e e e 19- 34
Yellow clay ... ..ot i e e 34~ 42
Blue clay .. ..o e e e 42~ 250
Austin chalk ....... . . i 250~ 442
White limestone ........... .0t 442- 472
Yellow limestone ........... ... ... . ... ... .. ... 472~ 489
Gray limestone ........... . ... . ... 489~ 580
Lignite (Eagleford) ....... vt 580~ 613
Gray limestone ......... . i, 613~ 682
Crystallized lime , .. .. .. ... 0.0, 682- 734
Total dedth v v vt i e e e e e 758

120. Steves well, south of Chavanaux Road, west of S. A, & A.
P. Ry. Benkendorfer, driller. Flowing warm sulphur water. The
Del Rio clay in this well although not very definitely placed is
reported to lie 1790 feet from the surface, or at the level 1130
feet below sea. This record places the formation nearly 400 feet
lower than in the Alta Vista oil field. Scarcely more than a mile to
the east-southeast.

123. Superior Oil Company, Lina farm, east of Palo Alto Road,
12 miles south of San Antonio. TFitzgerald, driller. Test well for
0il. 0il ghowings as noted. Also warm flowing sulphur water
from the Comanchean formations,

Black soil and clay . ..o vt 1- 14
YelHow ClaY .. v v et 14- 18
YelloOW ClAY o v v e m vt vt s e e ua i 18- b0
Yellow and blue €lay ... oo vv it nn 50- 80
Blue and red Shale ..ot ererimnere e 80- 1256

[ Y25 1= S I 125- 145
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- Greeusand (set 1787 87 plpe)
-...Tough shale
" Shale and slate
Gas rock
Soft lime rock
Gas sand, hard
Shale
Lime rock
Fine sand
Shale with occasional boulders
Soft shale and white slate
Shale and soft slate
Soft white lime
Gypsum and _shale
Soft gray lime
Shale
Lime and shale
Lime rock and pyrite of iron
Gypsum and shale .. ... ...ttt vinneneeenionas
Lime rock
Shale

...................................
..................................
.......................................
.....................................
v
.............................
................
.............................
..............................
..................................
.........................................

SHALE o v e v ettt

Slate
Rock, gray limes
Biue mud
Pyrites of iroh
Rock, lime
Oil-bearing sand

Sat 989 feet of 6 pipe
Soft shale and mud
While shale, strong gas
Oil-bearing shale
Rock, gray lime
Shale and slate
Lime, soft ... ... e e
Sand, showing little oil
Slate and shale
Soft shale, caving
Slate
Soft lime
Shale and sand, soft, caving

...............................

......................................

S.168
187,
263 -
275
279
282
320
328
335
420
500
760
753
758
761
783
796
800
830 .
834
840
853
> 5§55
873
904
999
999
935
926
950
953
980
985

985-1020
1020-1060
1060-108%
1088-1125
1125-1200
1200-12385
1235-1241
1241-1300
1300-1420
1420-1439
1430-1489
1489-1500:
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Slate-and shale ... ... Z N e e 1500-1520
Soft blue shale, cavmg veeedes v T L 0152041667
Set" 4 pive - S oo T

Lime roCK . ouvvvrie i e Cevn. . 15571600

Blue 81ate .. .....eieniienanns e PR 1600-1635

Hard white lime ... ...ttt eiiniie e 1635-1740 -
Honey-combed, soft lime, hot su]phur water.......... 1740-1800

Hard and soft lime ....... et et e e e 1800-2600

0il sand, small showing of 011 .......... e 2600-2606

Hard blue lime........ B e 2606-2900

Little sand and fresh water .......... e 2900

In this well a greensand horizon is r_epdrted at 145 feet from
the surface. The Del Rio clay appears from the log to lie at
about 1500 feet from the surface, the interval between the green
sand and the top of the Del Rio here being 1375 ft. while in the
Kearney well néarby this inierval appears to be 1328 feet. When
reduced to actual elevations, the greensand horizon in the two
wells is found to be about 20 feet higher in the Kearney than in
this well. The well was drilled approximately 1500 feet into the
Comanchean formations 'and hencs probably’ terminates in the
Travis Peak formation, Although not so stated in the log, one
of the drillers- on this well reports that near the bottom of the
well wag found little altered wood resembling cedar, similar to
that found in the Ridder well,

124. Terrell Dot Wells, west of the Pleasanton Road, 5% miles
south of San Antonio. Record publighed in U. 8. G. 8., 18th Ann.
Rpt.,, PL. 2, p. 294, Flowmg warm sulphur water, temperature
reported fo be 1062 T . ’

From the record of this well it appears that the Del Rio clay
was passed through here -at from 1380 to 1425 feet or at the
actual level of 750 feet helow gea. From these data the top of the
. Comanchean formations would be expected at about 1320 feet
. from the surface. Accordingly the whole of the Upper Cretaceous
and. possibly- some of the Tertiary is penetrated by this well. At
the depth of 600 feet from the surface were fossils identified by
Dr. Hill ag Gryphea vesicularis, indicating the Navarro formation.
Brown coal, or lignite, is reported in this well at 140; 240, and 280
feet from ihe surface. The lignite suggests that the Wilcox may
be present, extending into this structurally low area possibly from
the southwest,

125. J. H. Terrell, at west city limits, % mile north of south
limits of San Antonio. Sulphur water from the Austin at 765
feet; good water at 1134 to 1140 feet,

Gravel and yellow clay .......... et et 0- 40

Shale .. .vivieeinnnnonees B 1 ;10

Soft white TOCK v+ v v eevirsevrosasrasssvsasseaasa, bB0O- 908

Lignite (or shale) (Bagleford.........seveveueasns 903- 938

Hard white lime (Buda) . ... oo esvsesovessaass 938 998
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Mud hole (Del RiO) ... vuer ittt iineeniennnennss 998-1058
Brown and white lime . ....... ... ittt 1058-1140

127. Louis Tezel, one mile north Culebra Road, 13 mileg north-
west of San Antonio. Goforth, driller. Actual level of Del Rio,
716 feet,

Rock, not hard (Austin) ........... ... ... 0- 55
Lignite (Eagleford) ........ ... .. . i, 56~ 90
L 0 90- 1560
Pel RIO ... i e e e e 150- 210
Rock (Georgetown-Edwards) ..................... 210- 245

132 Townsite well, Somerset. This well was drilled to the
depth of 2002 feet many years ago, and of this part of the well no
log hasg been found. Showings of o0il were reported at 800-1100
and 1400 feet. During the summer of 1919 the well was deepened
to 2320 feet by Dr. F. L. Thompson. From 2002 to 2030 feet no
record has been made altho the drilling is said to have been in
rock (Buda?). Below 2030 the samples indicate 70 feet of light
blue elay. Altho no fossils were found this clay in general ap-
pearance resembles the Del Rio formation. Below the clay from
2100 to 2320 the cuttings indicate limestones varying in texture
and apparently representing the Georgetown-Edwards formations.
The well terminated in strata containing a great dcal of pyrite.

While the data on this well are not as complete as desired it ap-
pears probable that the Del Rio formation at this place les from
about 2030 to 2100 feet from the surface. The elevation at the
depot at Somerset as shown by the profile of the Artesian Belt
Railway is 650 feet above sea., The elevation at the well altho not
accurately determined does not vary greatly from that at the
depot. Accordingly the Del Rio is placed provisionally at this
locality as lying about 1380 feet below sea level,

135. Union Meat Company, south Laredo sireet, between Ralph
and Biazos. Sulphur water at 491 feet; good water at 1150 feet.

Gravel and yvellow clay ...... ... i 0- 60
Blue shale ...t i i i e e 60- 340
White limestone . ........oiinnniiiiiaeaan 340- 656
Lignite (or shale) (Bagleford).............co.vnn 656- 686
Hard white limestone (Buda) ...........ccue.. 686~ 751
Mud hole (Del Rio) . ..o vveen iy e 761- 820
Light brown limestone ......... .. .o, 820-1150
White and gray limestone . ........... ... . 0, 1150-1400
No water helow ... ..ottt i it e 1250

137. Wm. Vogt, 1% miles west of the Medina River and 1/2
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mile north the Quintana Road. Flowing warm sulphur water from

the Comanchean formations.

In this well the greemsand was reached at 297 feet from the
surface, or at the level 308 feet above sea. The Del Rio formation
was reached at about 1485 feet and was found to be 52 feet thick.
Water was obtained from the limestones at 1560 feet and succes-

sively thereafter to the bottom of the well, 1850 feet.

This well

was drilled into the limestones helew the Del Rio 313 feet and
hence teiminates probably in the Edwards formation, The strati-
graphic interval from the glauconitic greensand to the top of the
Del Rio is here given as about 1188 feet, or 91 feet less than in
the Ridder well. The record of the Ridder well is probably the

more reliable.

138. Mrs. A. Voight, on the north side of Culebra Creek, 14
miles from San Antonio on the Culebra Road. This well is lo-
cated near the axis of the large structure described as the Culebra

anticline.
Surface materials and rather goft rock (Austin)......
Lignite (Eagleford) .......c.iviiivininennn.
Buda .. e e e e e
Mud hole (Del Ri0) .. cv vt v it ittt i ietiaannnns e
Rock (Georgetown-Edwards) ..........c.0euiun.on
Actual level topof Del Rio ........ .. v

139. Waring well, on south side Bandera Road,

65-
120-
180-
730

about

miles northwest of San Antonio. D. Benkendorfer, driller,
flowing artesian water probably from the Travis Peak formation.

S 1
Gravel L e e e e e e
Adobe, lime and boulders ........ ... .. . ...,
Blue Clay . i e e e e e e
Yellow Hmestone ... i i n it it e e e
(05 = 1=
White limestone ........ .. i
5 3 = S 1
White HMeStone ..o v i vt e e e e e
Blue slate . ... ... e e e
Adohe HHmestone .. ... i e s
White HHMeEStone . .. ..ottt i e s
Lignite (Eagleford) ......... . ciiiineeeannrron.
TWhite limestone (Buda). ... ..o enrnnnn
“HMud hole” (Del Rio) e v v veivii i ee e
White THMeStone . .. ov vt e i e e e e
Crevice with water . ... .o it
Yellow lmestone .. ... veer e
Crevice Withh walel . .o v it

0-

120
180
216

7Y%
Non-

3
13
70

215
230
232

- 265

275
205
325
385
370
400
460
510
530
532
550

555
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White limestone ......... ... TSI 5b5- 600.°
_ White LMeESOME &\ s .vvveeienacsmenionesn. sov.. 600- 616
Sand, brown.limestone and wafer ........... eei... 61B- 745
White JIIESEONE .t v vevvrrenneeranernneuens P 745- 785
Brown limestone ...............000cenn e 785- 795
White 1imestone . ....ve it iie i it ianoeans 795~ 815
Brown limsestone, water ......cv v e 815- 830
White limestone .............. ... f e e e 830--865
Brown limestone, water .......... [P A 865- 870"
White limestone ..........c.ooeeeen. [P 870~ 520
Brown limestone . ... ..t 920- 925
White limestone ..... e e e 925- 950
Crevice, brown limestone ............oovvevnea-cn.. 950- 955
White 1imestone ... ... iie i rons 955-1035
" Brown Lmestone . ........iiaieiiiae s 1035-1080
Blue limestone . ........ it envernanas e 1080-1190
While limestone .. ... .ttt ir e 1190-1230
Blue limestone . ......oiuie it it eieraan 1230-1260
Blue slale ... oo 1260-1262
White 1mestone ... ..o i inaranoeans 1262-1455
Hard brown crystallized limestone ...........co.0v 1455-1478
Blue HMeStome o .ot vei vt et etmea e e....1478-1505
Hard brown crystallized limestole ................. 1505-1510
White TiMeSEONe . v vt vttt it st e et is 1510-1530
Hard blue limestone ............... e 1530-1565
Blue limestone ..........,... oo e e 1565-1580
Brown limestone ........... e e e 1580-1595
White limestone .................. Ve s 1595-1635
Hard blue HIMestome . .o v it et e eine tnaeanananan 1635-1855
Brown limestone, white hard streaks .............., 1655-1700 -
Hard blue. limestone .......... e S 1700-1715.
Brown Lmestone ... .. .i it ein e iaannrarnns 1715-1735
White HMESLONE v v v v it ie et i e i i i st e a e 1735-17556
Hard brown limestone ......... e e e 1796-1860
SOft Zray TOCK . .vuv vttt vrunsensenensonannsas 1860-1870
Hard blue 7andy YocK ...t ir o 1870-1915
No deseription ....... i e e 19156-19356
MUA ov i r e s ..1935-14538
. White 1imestone .......0vuerieieniiian i 1953-19%5-
MUA oo AP R PP 1985-1987
White LINESTONE .. vvver e ns e 1987-1997
MUA AL v e e e e e e e e 2000
One foot of mud at ........... e 2008
Hard limestone, shells and mud to ............... .. 2040
Soft white limestone . ...... i iieniran. 2040-2070Q

Very hard sandy limestone . ......... ... oo vinny 2070-2100
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White limestone ... ....... (O 2100-4115
Mud .. v e e v....2115-2140
LiMestone :......v'evveenennnn e 2140-2190,

B = T 1 2190-2483 -
Hard limestone, streaks of mud ..... [, 2483-2600° °
White sand ............ et e it e e e 2600-2645 |
White limestone ........... N 2645-2675 .
Dark Iimestone and sand .......c.vvviiiveinrvnn. 2675-2699
Trinity white sand, water. R 2699-2705

" Very hard caprock ........veu... e, L2705-2711 7
Sand and hard streaks . ......ci v i, :2T11-2784
Sondstone, very hard, ﬁlled with ved mud .......... 2784-2810
Crevice .......... e e e e e e e e s 2810-2813
Sandstone shale ..... e e e 2813-2853

This well is of interest as affording apparently the maximum
thickness thus far recorded for the Comanchean formations in ~
this county. The Buda limestone was entered at 400 feet from
the surface, and while no cuttings were preserved, it would appear
from the log that the Cretaceous extends to 2705 feet, if not to the
full depth of the well. Agsuming the base of the Cretaceous to lie
at 2705 feet there ig indicated a thickness of the Cretaceous of net
legs than 2300 feet. The age of the materialg from 2705 feet to
the bottom of the well, 2853, is in doubt. Dirt taken from the
dump around the well when washed and examined failed to show
the presence of schists such as were found below the Cretaceous
farther to the north, altho thig test can not be assumed to be con-
clusive as to the presence or absences of gchists,

WELLS TERMINATING IN THE UPPER CRETACHEOUS

Among wells terminating in the Upper Cretateous the fol-
lowing are listed as indicative of conditions met with in drill-
ing into these formations. The wellg entering the Comanchean
as already noted, are chiefly water wells, while those of the
Upper Cretaceous arve chiefly either oil-producing wells or
wells drilled in testing for oil or gas.

145, Cohen & Roby, north of and near to the jog in the Dwyer
crogs road ‘in the Gas Ridge oil and gas field. Depth, 1035 feet,
Elevation about 750 feet. Showings of gas between 170 and 249
feet, large gas production 865-990; showings of oil at 480, 492, 550,
615, 78¢, 815, and 1000-1035.

GravVel ot e e e e e e 0. 10

YellOW Clay v vt e ittt et e et 10- Y0

Black shale . ...ttt it it v i 90- 100
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Blue shale ....... it itiinrsonnier s, 100- 120
Light blue shale ....... .0ttt etranrsennns s 120- 169
Dark blue shale ........ccoiiiiiiiennennnnnenena, 160- 170
Shelly rock, 8as . ....... . ittt 170- 240
Blue shale ........ ittt it arnanoeanns 240- 400
Small shell rock, first oil ...... . ... v, 400- 444
Sand 6 inches . ... ... . . i e e e e e e 444- 450
Blue shale. . ... .. ittty 450- 460
Shell of rock, oil sand ........c0uv it nn. 460- 475
L0 0 T ' F 475- 498
Blue shale . ...ttt tineneseronnananns 498- 500
Shell of rock, oil sand ... .. .. ittt in et 500- 550
Blue shale 6 inches . ... vttt it i 560- 570
Small shell rock, oil sand 6 inches .,............... 570- 615
Shell rock .. o ii it i i i e e e e 615- 650
Blue shale ... .. ...ttt PR 650- 700
Shell rock, more oil sand. ... ......... ..., 700- 780
Blue Bhale ... ... i i e e e 780- 800
Small ghell rock, more showing of oil .............. 800- 815
Shell Tock and Sa8 v vt e ctiein e i oo 815- 840
Blue shale . .......c. .. ittt iian i, 840- 850
Large shell rock, large gas ... ... v v et e, 850- 865
Gag TOCK ... i e e 865- 890
(B8 FOCK v vt e et et et e et et e e et e e 890- 990
Blue shale ... .. i e e, 990-1000
(03 8 =T T U 1000-1035

This well starts in the Navarro formation and probably ter-
minateg in the Austin formations. The large gas supply at about
850 feet is probably in the Taylor formation. The heavy oil fiom
this well at the depth of 1035 feet, analysis of which has been
given, is probably from the Austin formation.

146. Crosby well No. 4, in Bexar County, north of Somerset.

1 T3 - 16
ROCK i e e e 16- 20
Black gumbo ..o e e e e 20- 60
ROCK . e e e e e e e 60- 62
Shale . e e e e 62- 92
Water sand . ... e e e 92- 107
GUIDO .. e e e e 107- 132
Shale e e e e 132- 262
ROCK . e e e 262- 265
L0 5 1+ Yo T 265- 275
Water Sand ... . e e e e e 275- 293
GUIBO v v e et e e e e e e 293- 343
ROCK o i e e e e e e e 343- 347

[R50 Yo Y 347~ 382
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Shale ... . e e e e 382%- 482
GUMDO ..ot i i et s et s .. 482- b6b52
Soft 8hale .. ... i e e e e 552- 602
GUINDO vttt e e e e e e e s 602- 682
Soft sandy shale ........ s 682- 742
Hard sandy shale, shell of 1ocks .................. 742-1020
Very hard T0CK . ...ttt iia v 1020-1022
Sand shale ...ttt rersrar e, .1022-1048
Rock . ........ et e et 1048-1051
Shale and gUMDO ... ittt ittt it ittt e 1051-1116
Shale . . et et e e 1116-1126
GUINDO o vttt et te c it e et e e e e e 1126-1141
L 12 - 1141-1181
Gumbo .......... e et e L. 1181-1191
B vt e e e e e e 1191-1217
ROCK ot e i e e e e e e e e 1217-1231
Shale and 01l 8and ... .ottt e 1231-12561
L€ 5721 s S 1251-1254

As in the case of other wells in the Somerset field, in Bexar
County, this well starts in the Wilcox formation. The formation in
which it terminates and from which oil is obtained is not definitely
determined but is assumed to be either the Navarro or the Taylor.

147. Ingram well in the Alta Vista Field, drilled 1905, Jacob
Wolff, driller. Deplh, 1120 feet; 6// casing set at 960 feet.

Greensand stratum recognized at 260 feet........ 30 ft. thick

This stratum according to Wolff made a barrel of oil per day,
gravity 32 (some other tests reported the gravity 38).

Second stratum greensand at 700 or 740 feet, about. .70 ft. thick

Contained a good deal of gas and some oil. Made 2% to 3 bar-
rels per day.

Austin chalk rock recognized at 1000 f{t.

Heavy Alta Vista oil found at 1060 to 1080 ft. 'This heavy oil
from a 5 or 6 foot crevice in the rock containing asphalt like
material,

Although not a producing well, this well is of interest asg the
first well drilled within the Alta Vista field in which a pronounced
showing of oil was obtained. The well wasg drilled for water, The
first producing oil well in this field was drilled about ten years later.

148. Wells of the Kimbly and Brown lease on the Swearingen
property, south of the Medina River.

The producing horizon is reported in the wells on this property
at the following depths: Swearingen No. 1, located at north side
of the property, producing sand at from 1210 to 1235 ft; Swear-
ingen No. 2, producing sand at from 1216 to 1245 ft; Swearingen
No. 3, producing sand at from 1248 to 1280 ft; Gale No. 1, produc-
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1ng sand at from 1360 to 1400 ft; Swearingen No 4 producmg
"sand at from 1425 to 1485 ft. The wells are listed in the order.
of. their location from mnorth to south or east of south. ~The dip
“of the formations is thus seen-to amount to as much as 115 feet .
. between wellg No. 1 and No. 4. The ‘distance between these wells ~
ig a liftle more than a mile. -
These wells start in ‘the Tertiary. The formation in which they
... terminate is undetermined but may be either the Navarro or Taylor,
N Tho following log is. of lhe Kimbly and Brown Swearingen No. .
“. _ 4, This is the southernmost and deepest of the five wells drilled m
this field to the close of 1918, - Log furnished by Mr; Brown. K
. SOl o e 0- 3
Red.clay .......... e e e e 3- 27
Y elloW Clay .« i vt ittt it it i it e e 27- b0
SBand o..aciiiiiiea R 50- 80
Lignite vt e e e . 80- 81
AN e e, 81- 140
ca T Streaks of TENIE ... So... 140- 148
Tooer ifand ..., e e 146- 200
L U ROCKT o e [N 200- 208
Sand ... e e 208- 317
ROCK vttt itieineennanens e et et e 317- 323"
Brown guitho .............. e P 323- 386
ROCK o)ty st it e it e e ee e Li... 886- 394
Shale,~thin T10ckS . ... i vt iiterreiernrnnanera, 394- 490
L2 1 1 o 496- 575
e ROCK o vt sttt ittt e it ettt e e 575- 581
.7 Shale ......... e P N 581- 750
° ROCK ©''vvivrnneeenn.nn e e e L., 750- 752
- CGUMDBO L e e 752- 880
123 Black sand, 888 ... ..ieeieoenn. e 880- 900
T eumbo e e e 900-1395
-7 Soft rock shows SOMe HMe- . oot 1395-1425
R 0 ) (T3 Y A e - 1425-1458
Gumbo ...y P 1458-1462
' 149 Well of J. K. Lamb, drilled by Park Oil and (Gas Co., west
N of -Corpus Christi Road, about 2 miles south of the Medina River,

" Test well for oil

SUITACE SANA &+ vt ve mte e cr i tann e i e 0-, 2
- Red sandy clay . ..vevineea i e e 2- 20
Water sand and boulders ..........ouvoeeaaecnann 20- 112
T.oose gnmbo and boulders ........c.vveviinanann 112- 1590
GUMDBO vt e e et et 150- 1690 °
Sand TOCK . ..o vv v ettt et 160- 165
Gumbo ,..... .. .00 e et et e 165- 172
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*: Band rock . .... e [P 172- 174
Sandy gumbo ....... e e e e 174- 222
BANA POCK oo v v v ettt it e e 222- 227
Gumbo (Set 87.pipe at 265 £t.) ....... i 227--34%
Hard sand rock .......... e . 342- 362
GUMDO v ie e RPN Cieeae rreareeaas L. 362- 388
Sandy gumbo ....... et e 1. 7388~ 392
e BAndy ZUIMDO L. e e e 399- 450
' Sand rock J...... o e 450- 453
Water sand_ ..., e e, 453 460
8and TOCK ... iaee e P Cea . 480~ 465
“Sandy_gumbo and DOULAETS v sevevvrnrinneeen. .. 465--505
Shaleandgumbo....................,~., ......... , 505~ 565
Hard rock and gumbo ..... e e ... Bb6b- 582
oBand ToCk ..o e P TN 582- 587
* Shale and boulders ......... ettt e 587~ 701
. Sand rock ......... e e e e e 701-- 704
.Shale ...... ... e e it ... 704~ 708
. Hard rock ... .. . e, e eans e 708- 711.
_-Shale ...l T e, fae 711~ 720
_Sand and lime rock .......... e eaa .. T20- 723
Shale e Y 723- 747
Sand reck ........ PPN e e e . T47- 751 -
SHAIE . ovvvvivinennnnnnns e Teievelo... 751790
Sand ToCK ......iiiiuiiiaiaan R 790- 793"
Shale: ... cvvvvnnn e e e 793- 800
Sand_ POCK .ot . 800- 803
Shale e e s e TR 803- 811 -
Sand rock ......... e e S 811- 815 .
Hard shale .,.......cvviviiranennn et e e 816~ 850
Sand rock .......... e e e e e 850~ 853
Shale .ot e e e 853- 860
Sand rock ........... e e e 860- 863
Shale and ToCK ... ..ot iertnirrineelninnnnnens ns 863~ 940 --
Gumbo ......... et e et e e 940+ 980
Sand ToCK . ... i e e e e 980- 983
Shale and gumbo ......... e 983- 987
Sand "FOCK « - vuvvecneinnann e e 987-1000
Shale and boulders ... ... enrrnennnr oo 1000-1030
L6 v o 1030-1046
" Sand rock ........ e et 1046-1048
3] o YN 1048-1095
Gumbo (Set 677 plpe at 1118 ft) ... .. .ol 1095-1110
Coarse shale ... .0 . .. it i it ety 1110-1160
Fine shale ...... F U e 1160-1190
*Shale (slight showing of 011) e e V.. ..1190-1309

P



ROCK i i e e e e e e 1309-1313
Shale .. e e e e e e e 1318-1375
GUmMbO . T T e e e e 1375-1385
13 1385-1450
370 - 1450-1453
Shale . e e e 1453-1510
GUMDO o e e e e e e 1510-1535
ROCK . e e e e 1535-1538
Shale (Set 4# pipe at 1555 ft) ......... .. ... ...... 1538-1600
White lime ... ... .. e e e 1600-1620
1S 152 1620-1638
ROCK e e e 1638-1641
Bhale . e e e e e 1641-1661
RocK . e e 1661-1662
1S 4 1 1662-1740
ROCK oo i e e e e e e 1740-1742
Bale .. e e e e 1742-1900
Black shale ....... ..ttt it 1900-1940
Sand and shale ... .... ... i 1940-1980

This well startg in the Wileox formation. The Austin forma-
tion would seem, so far as can be judged from the log, to havc
been entered at about 1600 feet from the surface. Allowing for
the Taylor and Navarro formations their usual combined thickness
of about 900 feet, there ig indicated at leagt 700 feet of Tertiary at
this locality. The Awustin formation apparently is 300 feet thick,
the Hagleford ‘black shales” having been entered at 1900 feet,
Cuttings from this well were examined at the time the well was
drilled, by Dr. J. A. Udden, who identified the Austin formation as
extending from about 1600 to 1900 feet and the Eagleford below
1900 feet. If this well terminates in the REagleford at 1280, as
seems probable from Dboth the log and the cuttings, there is here
the maximum thickness, 80 feet, recorded for this formation in
Bexar County. Assuming that the well terminates at or near the
base of the Eagleford, the estimated level of the top of the Del
Rio at this place is somewhat more than 2000 feet from the surface,
or near 1500 below sea level.

150. Marg Discovery well, Alta Vigta oil field. HElevation, 600
feet. Drilled in 1915, on Kelso tract, 8 miles south of San Antonio.

£V G 1 0- 2
Gravel . e e e s 2- 4
Red Clay ..ot n it e e e e e 4. 16
Joint Clay .. v it i i i i e e e s 16- 40
ROCK lIMe &ttt ittt it ittt tm e te e i e 40- 48
Yellow Sand . ... eee o ie it inetiet o aerans 46- 54

Blue shale ...ttt e 54- 70
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Sand rock, TeA ... i v ittt st 70- 12
Blue shale .......... S AT e 72- 119
Sand rock, roUZh ... iiis ittt 110~ 113
_Blue gumbo ........... O PU PP P oo, 118-71383
Sand, showed oil. . ..... v e.inn.. S R N 133- 160
Blue gumMDO .. vt viiin st s i i 160- 180
Lime shale, NATA . . ... .cevseinamneronennsos oo 180~ 325
~Rock, lime shell | ..... ... 0ueivioaseson R ... 325- 328
Blue gumbo .....:..iiien e e <., 326- 340
Blue shale ........... S R .. 340- 380 -
Rock, showed pyrites ...... S T S U 380- 400
_Hard blue shale ......... i e ... 400- 436
Blue gumbo ...... .. . 0. i i e e 436- 450
Hard blue SHale . .....u.ieessiveseineanoeineenns £50- 470
Sand, hard and DIACK . ...vvtineraneanas s CLl... 470- 482
Hard blue shale .. ...ccvere®ineeonneenns oo, 482- 550
Blue gumbo ....... e e eaee e ol . BBB- 590
Hard blue shale ... ... iiinee v ediinmannnns v... B90-6565
Blue gumbo ......... 0000, N 655- 691
‘Hard blue shale ..,.......... e e e 691--7156
Blue gumbo ..i......u... e e e e T15- 763
Soft sand, showed oil .......... F PR 763- 780
Soft blue shale ... . u.ivine et e e e 780- 808
Sand, showed oIl ... .. ... v ciuiiiiinenininiiiioaais 808- 818
Blue gumbo ... ..ttt i i . 818- 8490
Hard blue sand . ... e iiiveeininseraivaeesn 840- 8561 -
Blue.shale ......... ... i iiinins iy 851- 875
Blug gumbo ...... e e e el e 875- 890
Lime Tock ...ttt it iinee iiienetasonn ~.. 890--891
Soft blue shale ..... e e e 891 908
Soft sand roek . ... .. i . vt i, e 908- 911
Sand, showed oil ...... T T S 911- 915
Blue Bard Shale «.uvevv o vnsun e in e i, 915- 940
Blue lime voek ..0.... ... o i i, e e 940- 941
Gray, hard sand . ......... T I T 5 P X 1
Hard blue shale ................ SR v 946- 995
Blue gumbo ............ S S TR L. 995-1010
Sand; showed oil ............ ... . o i 1010-1014
Soft blue shale ....................: e 1014210630
Hard, gray sand ......... 00 oiiveeiveen. .. e 1030x1033
Blue gumbo .. ...t e e e e e 1033-1050
Hard gray sand .................. e e Ve 1050-1058
Hard blue shale ................... S .1058-1070

Oil sand, hard ...c..oovviiiiiiiaiiiii il 1070-1090
(Did not drill to bottom of oil sand) ‘ c

12-Bex.
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151 Mathey No. 1 of the Bexar Petroleum Company, located on
the  J. H. Mathey property about one mile west of L0soya Rleva-
tion 515 feet. Depth 2925, 5

Notes on this well supplied by Hamilton and Watkér have been
included in conpection with a discussion of the thickmness of the
Midway and Wilcox formations, which appear to extend to the depth
of between 1340 and 1402 feet. The driller believes that the
Austin formation was reached at the depth of 1892 feet and con-
tinued to the bottom of the well, 2025. If the top of the Austin
be placed at 1892 feet, and from the drillers log apparently it can
not be placed at any higher level, the Del Rio formation is to be |
expected in this well at a depth approximating 2342 feet, or near |
the actual level of 1827 feet below sea.- The seemingly great thick- |
ness of the Tertiary in this well and in the Sarah Smith well, log of . l
which is given later, indicates that a part of the interval assigned
to the Upper Cretaceous in the Ridder, Kearney, and Superior 0Qil
‘Co. wells may possibly also be Tteriary.

LOG OF J. H. MATHEY WELL NO. 1

Bexar Petroleum Company, near Losoya, Bexar County, Texas. o
Elevation 515 fest. Commenced drilling Nov, 18th., 1919.
- 0-. 68 feet, red clay and small gravel,

68- 74 feet, blue-gray sand rock.

74~ .78 feet, black gumbo.

78- 80 feet, blue-gray sand rock.

80- 100 feet, red clay and small gravel.

100- 102 feet, blue-gray sand rock.

102- 130 feet, red clay and sand.

130- 135 feet, black gumbo.

135- 180 feet, red gumbo and hard sand (water),
180- 190 feet, black gumbo.

190- 201 feet, black shale.

201- 208 feet, black gumbo. -

208- 222 feet, dry brown sandy shale.

222~ 224 feet, brown sand rock.

224- 240 feet, black gumbo. A

240- 260 feet, ‘dry, brown sandy shale.

260- 263 feet, sheill.

263- 290 feet, dry brown sandy shale.

290- 293 feet, brown sand rock,

293~ 330 feet, brown sandy shale (dry and hard).
.330-~ 336 feet, black gumbo.

336- 350 feet, brown sandy shale {(dry and hard).
350~ 358 feet, black gumbo.- '

358- 359 feet, gray sand rock.
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359- 365 feet, black sandy gumbo.

365~ 367 feet, gray sand rock.

367- 385 feet, black shale with lignite.

385- 409 feet, black sandy gumbo.

409~ 445 feet, gray sand rock (water) (used roller blt)

445- 465 feet, black gumbo. R

465- 466 feet, gray sand rock. -

466~ 471 feet, black sandy gumbo.

471- 472 feet, gray sand rock. : .

472- 505 feet, black sandy gumbo and boulders.

505- 515 feet, black shale. : :

515- 519 feet, gray sand rock, = * R

519- 557 feet, black sandy gumbo and gmall boulders,
. 557- 570 feet, black shale and lignite."

570- 574 feet, gray sand and lime rock.

574~ 590 feet, black shale and lignite:’

590- 640 feet; black gummy shale,

640- 645 feet, black gummy shale and bdul’ders. o

645- 730 feet, black hard gummy shale . P

730- 740 feet, black soft shale. ‘ N

740- 770 feet, black hard gummy shale. (Some fossiis),

770- 815 feet, black hard gummy shale. '

815- 819 feet, black soft coarse shale, with green marl,

819- 841 feet, black hard gummy ghale. : R

841- 850 feet, black soft coarse shale, : S

850-1084 feet, black ‘hard gummy. shale.” 921-928. "Core:No. 1.~
1084-1085 feet, gray hard sand. ‘
1085-1090 feet, black hard gummy shale.
1090-1097 feet, black hard gummy shale.
1097-1117 feet, black hard gummy shale.
1117-1124 feet, black hard sandy shale.
1124-1127 feet, black hard gummy shale.
1127-1129 feet, gray sand rock.

1129-1165 feet, black hard gummy shale, :
1165-1170feet, brown hard sandy shale.
1170-1200 feet, black hard gummy shale,
1200-1202 feet, gray sand rock.

1202-1214 feet, black hard gummy ghale.
- 1214-1215 feet, gray sand rock with pyrites.
1215-1360 feet, black hard gummy shale (Core 1320- 1322) No. 2,~ :
1360-1372 feet, black hard sandy shale. o
1372-1407 feet, black hard gummy shale (Core 1402 1406) No 3.
1407-1417 feet _black soft shale.
1417-1472 feet, black hard gummy shale (Core 1457-1459) No. 4.
1472-1490 feet, gray shale with lime. (Lime only thin layers).
1490-1548 feet, gray hard gumbo. ‘
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1548-1556 feet, gray hard shale.

1556-1570 feet, gray hard gumbo.

1570-1582 feef, gray hard shale, #

1582-1600 feet, gray hard gumbo.

1600-1622 feet, gray soft shale.

1622-1632 feet, gray hard gumbo. :

1632-1870 feet, gray soft shale. (Gas and little oil showing).
1670-1710 feet, gray hard gumbo,

1710-1720 feet, black soft gummy shale.

1720-1740 feet, gray hard gumbo, ) :
1740-1763 feet, black hard gummy shale. (Core 1760-1763) No. 5.
1763-1820 feet, black hard gummy shale.

1820-1825 feet, black soft gummy shale,

1825-1840 feet, black hard gummy shale..

1840-1845 feet, black soft shale.

1845-1861 feet, gray hard sandy gumbo.

1861-1862 feet, gray lime rock.

1862-1870 teet, gray hard sandy gumbo.

1870-1885 feet, gray soft shale, k

1885-1892, feet, gray hard sandy shale. (Set 6-inch casing at 1892),

- 1892-1938 feet, blue-gray chalk. (Showing little gas and oil).

1938-2007 feet, blue-gray chalk.

152. National Oil Co., Alta Vista oil field: Depth, 1132; eleva-
tion, 585. Producing horizon, Austin formation, 1120; . sulphur
water encountered at 1132, Actual level, top of producing sand, 635
feet below sea level. KEstimated position top of Del Rio clay, 835

feet below sea level. P

153.  Oliver well, 9% miles southwest of San Antonio. . Depth
1030 feet. ‘Oil showing at 200 ‘and at 600 feet. Strong gas flow

at 800 feet. Gas flow reported to have been 350,000 cu. ft. per day .

at time well was drilled, sunbsequently probably reduced in flow,
This well probably reached to the Austin formation; however, the
showing of oil and the gag with- little doubt is from the Taylor and
Navarro formations,

154, Openheimer well No. 1. Alta Vista field, about 1400 feet
northeast of Fuchs, No. 1. Smith, driller. Depth 1295 feet; eleva-
tion 620. About 500 feet east of the Pleasanton Road. Producing
horizon at 1150 feet. Sulphur water. at 1295 feet. Actual level
producing sand, 530 feet below sea. Estimated place of the Del Rio
830 feet helow. gea. S

155, Park Oil and Gas Co. Applewhite No. 1 well: North side

of Rockport Cross-road, 134 miles east of Applewhite Road, “16
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miles south of San Antonio on south side of T. C, Applewhite prop-
‘erty. Thompson, driller.  Depth, 1952 feet -Elevation 500 feet,
more or less. Test well for oil.

L8 FEARTUSUTIE | R1 )
ROCK v ivseiamasvineennnaenses PR 50-. 51
Band ... e e e e e e ... Bl- 60
ROCK ...t eitiir e ed ittt e e 60- 62
Sand and boulders ...........cooiiiiiiaaadih, 62- 80
ROCK . it ie i it aenosesanssasosinsosnannss V. 80- 82
SAnd L. il et e 82- 90
ROCK ...ovvninn P A 90- 98
Sand and boulders R S AN £ 98-'120
ROCK vvvvunevnnnnnn. B T i . 120--122
Sand and boulders .......... ..oviiiiiorronraidi 122- 150
ROCK v vvtveeenenneneennnnn P DU 150- 152
Hard sand ........ ... .00 0 PSP e vw. 15227200
ROCK  evvrennninnnnns A LV 00200- 208
Sand and boulders . R T U 202~ 240
Shale .......ccvviiiuinn e e 240- 275
Packed sand ......... ... ..., RN el eai.... 276~ 280
Shale and boulderS ...\ .. veerveanne e aenaasnnn 280- 340
Packed sand and g8ravel | .......cevuiniivenaceesens 340-°370
Packed sand ......... i e evied e )L 370400
ROCK ..v'ivvunn. P I veees.iiil. 400- 405
Shale ......... e e e, 405~ 420
ROCK v vt en it iusinnse e T 420- 4321
Rock (water sand) ..., 0 .iveedeeeiinneans ..o 4215 542
Band TOCK civ i i iv s eesinninereedoneneiain 542- 630
Shale ........ ... .00, e e e e e e e e 630- 675
CROCK ...l el S . 675-685
GUIMDO tersveveaiivinnaiinnnenaiions, <. ). 68B- 706
ROCK iiviviiveneenuenns B S R S R 706- 715
TGUMDO L i i e il SR 715- 740
Shale and boulders ..................... Lo iT40- 825
TGUmMbO ..l i R A V... 825-885
Shale, boulders, oll and gas sand . ... il SO0, 885~ 940
GUMDO ... i i, e e S S 940- 972
Hard Shale vuvwsoveiiven e iviiveeeniiodalioniin, 972~ 995
Gumbo . .....o.0. L S P TP 995-1011
BT Y N 1011-1029
Gumbo ... iiieii e P P SO, .1020-1030
Hard shale ..... S A i ie s eea .2 1030-1036
Gumbo and boulders ...... P Sl e 1001036-T048
51180 £ S D A S U S S 1048-1050
Shale and boulders showing oil . ............ . .:...1050-1080
L6200 111 Y Y A S S SRR AP P 108051110
TGUIMBPO L Llaeiieaian TP S PSP e 1 9 11 5 o 1%
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TROCK v v e ey e esiia e, 112721183
Gumbo  ..... S SR SN P e, v ... 1138-1148
Rock (red sand and iron) ... .........vsuveosuen. ..1148-1155 -
Shale and oil sand, showing 0l .. ..ivevvervninennns 1155-1175
GUIEDO v o v v v ettt eeiee e st s vt ee et 1175-1185"
ROCK 4 v ivnetvienisnneneereannenaceeneennnns 1185-1187
Hard shale .............. e S 1187-1258
GUIIDO . .vivet ittt e e e et ...1258-1262

(Set 1261 ft. 67/ line pipe in cement) ‘ X

GUINDO . vieteire i ine s et aeas Y.....1262-1268
Hard shale ......... S ST 1268-1290
Soft shale ..... e et e e 1290-1380
GUIDO v vv vt ineeiie ety PP .1380-1390
Shale and boulders ............civ0eivneriiionennn 1390-1425
Gumbo ..... R P 1425-14385
Shale and boulders .........coveveevanrnniinna.is 1435-1472
Hard sand ...vv v iivren tveiodneeeneesdosionnness 1472-1491
GUumMDBO ..t i e e e e 1491-1512
Hard rock .............. P SN e ~.1512-1514
Shale showing oil ................. T A 1514-1524
GumMbO ... e S . 15241530
ROCK oy e aeeee s tnneeuneareanennneeensens S 1530-1532
Chalk TOCK .+ overveveneeeeanonenaaanneeas eee.os1D532-1572
GUINDO t o veivnnnnneeoensneonenesas P 1572-1598
Shale and oil sand (showing oil and gas ............ 1598-1645
GUINDBO v vivtienn s ieneee e e snsaansneennennes 1645-1655
Shale ......oeiivivnnnn- e e et e 1655-1688
Gumbo ..... S A 1688-1710
Hard shale ......: Ve e e et e .1710-1715
Gumbo, white .. ... ... ittt 1715-1720
Shale ShoWINE 011 .o v vt ve it ittt et e ae s aesen 1720-1730
GUMbO (Set 37 HIES) v v e ie s e iinmrnnensesssn 1730-1732
Shale (Oil show) ..........., T 1732-1796
Bhale ...x.viveniniersnnanna e e e e e 1796-1809

Dark brown sand and shale (Oil show) ../..........1809-1816
BRAIE ot ii it DU Vi aess 1816-1827
SANA v, et e, . 182701830,
GUIDO o veerereeriinneeenesins T U 1830-1842

U B0ft SRALE L. it ian s 1842-1847

CGUINDO e i e, 18471852
Soft shale ............. PR PSS 1852-1857
GUIBDO « e vt vt s v e e e s 1857-1862
Shale and hard sand ....... Ceeseeeeeneaas Paes e 1862-1867
GUMDO .. e 1867-1874
Shale «.oieiinitiii i e aeae.  1874-1877
Gumbo ... ..ol i eeiea il T N ©1877-1886
Soft roek ..........iieieiieiiee oL, 1886-1889
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goft shale .............. TN i e w0 1889-1896
Chalk rock ....... e e e, .2 1896-1915
Chalk roek ........... e e .1915-1934
onsand P e e e e e e e e ;.;.;...-193441952

The well starts probably in the Wileox formatlon and to
the depth of 1050 feet or more may be Tertiary, although one
cannot be sure of this.  The reference is chiefly because of
the reported presence of boulders to that dpth. From 1050 -
to 1896 feet, so far as can be judged from the log, the Navarro
and Taylor formations may very well be represented, their
combined thickness being early 900 feet.  The Austin
formation appears to lie at about 1896 feet. If this is true the
Del Rio may be expected at about 2350, or something like the
actual level of 1850 feet below sea.

156. Perrinot well, about 2 miles southwest of Martinez, east
of the Foster Cross-road on J. F, Schlather’s property. ' Test well
for oil. E

BOIL ittt i e e e s e 0- 2

YeHOoW Clay «.vvrirvntnvne s vnrononsan e I Y 1
Bhale ..ivovvneniveiiinns. N 22- 63
Rock .. ... oiiiiiiiinniina, B I 63- 64
Shale and bOulders . .........ceivveativeaner s 64-. 87
Shale .." .. R T e 87- 150
Gumbo ... ... sl T S e i 156-236
Bhale . ..wy.eieaidn Ll DI 236~ 249
GumMbO .. i e e s e e e e, ... 249+ 269
ROCK %uvenrrnernnns e AN 269- 270
Shale +......... 0.0, N R 270-.297
GUIMDO ... i e e et e e e ey e e e s 297307
Shale and houlders .......... [P PPN e 367- 359
GUHDO L\t eeteee e nrnsasenteesvanananennneeeesn 359- 371
Shale ... .. i e e e ey e eeaies 371391
GUMDBO .+ ..t e e i 391- 401
Bhale ...........0 0 000 e 401- 438
GUMBO . ... i i e e e e 438- 446
Bhale .........00n P et So. A48~ 451
"Rock L........ I D e ... 451- 453
T 8kdle ...... ..., P N P IO . 453-- 478
GUIADO  + vt e vreenncnerianns e e, 478~ 488
ROCK oevoventermcnsaserveeesonsineisessense., 488492
Shale .......... e e e e i, %2 501

GuEbO. ..t R R 503522
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BOCK -« vvireneetnesnesnsneivanenns e, .. B22+ 523
Shale, oil showing .......... PR NN DY 3. - o 17
GuUmbo vy e v eeanidn i e e 534- 547
Roek &, . .oa. i E A A 547- 549
GUIMDBO .. i i e it s 549- 56569
ROCK tuyevvovunennnns PR S 559- 565
Blue clay ........ Cenee e i e e hh e 565- 570
Gumbo ........ e PR AR e L.... B70- 583
ROCK . .vvvneensncnnns e rieeees ... B83- 585
GUIDBO . e et e e e 585~ 602
©Sand and shale ...... . coiiiiieira i ciavn, 802 607
Gumbo ............ e beis ey 607 661
Rock .......... R e ety 661- 663
_Shale, 0il ShOWIDE .\ ervnennidninearinensen .. 663- 669
Gumbo .............. R P 669- 684
Shale and boulders . ............ e P T 684~ 709
Shale and gumbo ............. e e e e 709--730
Gumbo, very tough ........ Geens Sk Veeas 730- 761
Shale ........... N AP o T61- 774
GUIIDO . .vvere i PRI e e TT4-TT9
Shale and boulders ............ccounvan e 779- 789
Boft TOCK .. vv it i e e e 789~ 806
Shale ........ e e cieeneai.. BUOG- 816
ROCK +.ocevunnn e e P S 816- 827
GUIMBO vy e n e e enee.. 827- 837
ROCK cuevveivnionunenannrens e AP $87- 848
Shale .......... S S weaeeaaria. B48- 860
Black sand and shale, showing oil and gas ......... 5. 860~ 868
UGUIIDO L e i e e e wi... B68- 873
" Black sand and shale ..... N L e e e - 873- 900
Roek  .......... s [ R S evesa. 906- 902
Not recorded ........ B A e RSN . 902-"953
GumbBO it e i s e T e e 953- 984
Shale ..i..... e B pee e . 884- 986
T 31 ¢ ¥+ S P e iy ee 98821064
“Chalk. ....... S R P 1064-1080
Shale ......... PR P e L. 1080-1107
GUMDO & o vwet e eanas e AU S e ..1107-1118
BRI . kv e e 1118-1129
SGUMBO v i a e e ] L.1129-1134
Shale  ..... e e T A 11841150
«Rock and shale ........ SR e e e, L .1150-1162
“Bhale ....... S T A v v 11621167
SGEmbe L. i e e e 116741178
“Shsle......... PR R e ... 1178-11388
SGUMDBO e eh e e e ‘e 13188-1193
Shale ...... e s N ...1193-1208
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ROCK . .evonnn.. B S ....1208-1212
Shale, show gas and 011 [ e ia e 1212-123'9
Chalk Tock ........oniun Ve e as S S 1289-1375

This well gtarts in the Tertiary, probably in the Midway forma-
tion, and extends into but not through the Austin formation. The
dividing line between the Tertiary and Cretaceous.can scarcely. be

determined from the log, although the Midway may provisionally .

be regarded as extending to 360 feet, as this is the last record of
boulders suggestive of those of the Tertiary formations. From
360 to something more than 1200 feet is apparently referable to
the Navarro and Taylor formations. Below about 1239 feet, the
drilling - record indicates- the Awustin formation in which the well
terminates. ‘Assuming that the top of the Austin formation lies at
about 1250 feet, the Del Rio at this locality is to be expected at
about 1700 feet below the surface or at about the actual level of
1000 feet below sea. ’

157. Porch well, east of ‘the . Pleasanton Road between S Mt~
chell’s Lake and the Medina River on Arroyo Hondo. Depth, ’1505
feet; elevation about 530 feet. Test well for oil; showings of oil
‘at about 1000 feet, and from about 1292 to 1493 feet. No water
except small amounts between 60 and 70 feet, and a little salt water
at the bottom of the hole. Record submitted to Bureau of Eeo-
nomic Geology by E. L. Porch.

Soil and clay .......c0.0n i e e 0= 30
Hard panm ..o niinin e e e e e 30- 50
Soft sand Tock ......... i e b e et Vew e e es a0~ A0
Gravel, loose; water ............. P v0- 66
Very hard T0CK ... oo i vt iaie v e e 66- 69
Sand fine, DIMCK ..\ .u. el e P . 69: T3
" Clay, 107 casing set at L/ v L 72- 87
Lignite ... e i e i 87- 90
Sand rock .......... i e e 90-135
Very hard sand roek, ray ... .. i eiei i 135~ 137
“8and rock ... iLiu ... e et e e e 137- 164
High grade lignite or qoal ........................ 164- 172
‘Sang rock ... ...l e PR R o 172-182
Hard rock ..... e e e e e e e e e e 182- 184 -
Shale- ........ R T S0, 184193
“Hard sand rock, blue .. ... ... .0 ... e i, 22198~ 203
2 Shale vwa ..., S O SN T, 208- 213
Gumbo ... i el R 213- 286
Shale and boulder ... ... ... ... .0 VLTV 286-0297
Rock, ‘hard ................ cae e e L0207 299
Gumbo, very stiff .............. e e ce07299-7309
Rock, very hard ...... ... oo VU e 07 809812

GUMBO L s R L. 3124 333
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Sand rock; soft ........, .0, e S 333~ 363
Hard blue rock ...... SR O «oesv..353-.350
GUIIDO oo ieiee et Cieiieiie... 355-362
HAaTd TOCK «ietve it s vineennnnsanuenns ... 362- 364
Gumho F. ., PP AP i 3647379
Boulder, flint .......... R 379- 381
GUIDO .. ei i it e e iiee e 381- 387
Rock, hard ......- e weeess. 387- 389
GUIDO, tOUH « . v vvvinyeeeeaianneeninnneesneeo. 389- 409
RoCK ... iviviiiiiiinines ) P - 409-°410
GUIDO . .vvrvereneniiieineenais e e L. 410- 417
ROCK «eveveenneernnnenennenecosenennnnnesssse A17- 420
L D 420- 454
Hard rock ........... RN P T 454- 456
GUIDO v vv i ittt it i e e . 456- 473
Rock ... ..o i, e e .. 473~ 474
Gumbo, very Stiff ... ... .. e e e . AT4- 492
Boulder .........¢iiiienennonas P S T AL, 492- 494
GUIIDO o v eercvee et i et vneeeennans e il 494- 518
Gumbo and shell ...... ... ..ttt 518- 523
Very hard TOCK . ..cvuiuneeainoniinimnnseeconnns 523- 526
L 111 1 o T 526- 544
Shale and boulder ............ ... . i iiennn, b44- 565
Gumbo With Boulder ............coevieeeiiinnnns 565- 595
Gumbo and shell (Cretaceous) ...............00u.. 595~ 609
Shalé with boulders ...... et e e e 609- 627
ROCK . iii ittt ittt isnsinanndanaa, s e 627-.629
GUMDO vt v vt et vee e e i e e e PR ... 629- 637
Shale ....... . i, e ey s 637~ 647
Gumbo and boulder ........ et el e, 64T 6T
Shale and-boulder ........:i...ich i ‘. ..o 671-.68Y
GUIbO ... e e e e e 689-.705
ROCK v ovivvmivneinnnnns T ey 705- 706
Shale and shell ........ ...y, vees TG T19
CBUMDO it ia s e e RN 719- 775
Shaleandshell....f..,.......'..'...‘..,.7 ........ aun T16- 791
GUIDO .. n s TR, D RO A . 791- 865
(2] 729 1S S S R, V.. 865~ 872
ROGK . oveveveneneinnn e iinennenenn, pen i L. 872- 874
Shale, blue PR TS 881"
GUIDO o ovvepievnnnenransnness eiawdvieeaee., 881~ 888
Bhale ......ooviiininneiiereannacreniaiiiaaan “oe. 888 892
Gumbo, light colored ........ T A e 892- 394
Shale, coarse, DIUE .....vvvimnerresirniemiosie,, .- 894 897
Rock, soft ......... ..o idvnvnnas e eoeis 897- 898
Shale and boulder ............ ... . uiivideies. 898-. 904
GUIDBO .. enmeea e R N N 994~ Y66
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Shale, some 80ft ........... e e st e i 966985
Shale and sand ...... e iAW itaws e 98521008
Gumbo .......... P P ..1003-1056
Shell ‘and roek ....i.. et i S e e 5 1056-1058
GUMDO . uvnsints e et cueen . 10581129
Shale and -sand, compact ........... wreae e ee 112921183
BRAIE \ i e een e e e e 1188-1138
Shale, with large proportion of green sand PR $U01138-1148
Shale and darker sand.......... fe e S e R 1148-1157
Gumbo, ‘dark sand, very fine ..... ... . 0. 0. Y0y 1157-1171
Boulder .........oinve i inn. S e e e LU1171-1192
Shale ,...... A W es e e e, e e X172-1176
Gumbo ... e Ve 40 X175-1180
Boulder .............. P e . 1180-1181 -
GUINDO v oe it e ae el e e s ee fai e (1181-1192
Boulder or, Tock .......:% U e Wi e . 06.1182-1193
GUIMDO ..t e e s ei.:211938-1208
Very fine shale . ......ouiuivaininae NP S 1208-1213
Gumbo With Pyrites . ... et e o inennas s 1213-1233
Gumbo, tough blue ..... D S S SN SRS s 01283-1202
Shale, gas and oil showing ... ...... i e i 0129241296
Soft shale and SANA, BAS <. vuves o orvuioan, cn e . 1296-1329
Shale or gumbo and sand ... .. e s e 1329-1394
Gumbo, blue, no sand ... ......... e e e e s 1394-1430
Shale and sand, gasand oil .........0 .. 00 0 0 ..1430-1464
Qil sand,, little shale ..... e e e s e e Viee..1464-1483
"Very dark shale, sand .......ccoviiiaiviataicans 1483-1493
Dark blue gumbo and sand, very hard ........ e .1493-1505

Supplementary data from owners of well: / “From 1296 to 1394
‘the shale or 'gumbo was in alternate layers of about six inches, sand
- between; drilling was hard, while in the shale or gumbo-and would

‘go quickly through the sand. :From each sand layer fine showings
of gas and some oil were noticed. ' Five joints of Layne & Bowler
screen were set to catch this, ‘but Was too coarse. A fine black
sand came through and formed a bridge and would form’as fast as
was washed out. The oil sand from 1464 to 1483 would undoubt-
edly have made a well if same had been properly cased and washed.
Live oil of light gravity and parafine base came out-continually
while going through with heavy gas pressure pieces of parafine ag
large as end of thumb came up with cuttings: In this well there was
no evidence of Austin chalk which was struck in other wells 3 miles
to the northwest at 1100 to 1200 feet; other sections ahow shallow
oil ahd gas, none noticed in this well until ahout 1000 feet down;
no water encountered except between 60 and 70 feet, aithough a
little salt water showed up from the bottem of the hole.”

~




188

158.

University of Texas Bulletin

Log of Oil Prospecting Well of W. C. Steubing, 2 miles

southeast of Somerset, Bexar County, Texas. Sarah Smith No. 1

(Preparéd by L. W. Stephenson from samples furnished by the
owner; fossils identified by C. W. Cooks).

10.
11.

12.

13..

14.
15.

16.

17.

18,

T 9.

Thickness Depth

. . feet
Reddish brown, slightly ferruginous, fine sand. . 4
Light gray, very fine argillaceous, micaceous

sand blotched with yellow ..>.......0i0..s 16

Fine gray sand like No. 2 but more completely
blotched with sulphur yellow and some pur-
plish tint ............. e et a e e 20
Dark gray- finely sandy, micacecus, carbona-
ceous clay with fragments of fine reddish to
yellowish ferruginous sandstone ........... 20
Gray fine slightly calcareous sand with some
mica and numerous reddish, yellowish and
brownish grains; water bearing ......... AN 20_
Gray sand like' the preceding, but contains
numerous small, white flaky grains that are
probably rotten shell fragments, as they

effervesce freely in acid; water bearing...... 20
Fine gray clean sand with pinkish and yellow-

ish grains, and some mica; water bearing.... 20
Dark gray fine micaceous sand with numerous

fragments of gray shalyclay ............... 20
Pint gray calcareous sand with some mica and
- numerous dark grains; water bearing........ .20
Gray sand -like: No.-9; water bearing......... 20:

Fine gray clean sand, with some mica and

numerous dark graing; water bearing.. ... Ve 20

Gray sand like No; 11, but contains - small
. fragments of gray shal§ clay and small frag-

ments of vein caleite; water:.bearing... .. ... L2000
Fine clean sand like No. 11, with a few frag-

ments. of ghaly clay; water bearing....s.:....~ 85
Ground-up gray hard slightly calcareeus sandr
c8tone ..ol v R o e . 4
Fine gray cléean sand with some mica and nu-

- merous-dark graing - J T G 120
Gray sand like. No.- 15 F R PR S I RIS A
Ground-up llght gray medlum gramed sand« s

stone: ... . vl R N SR TTE T SRS |
Sandstone like No. 17 ........ e i e SR

Fine gray sand willth some mica, numerous
dark grains, numerous fragments of gray

feet -
4

20
40
60

80

100
120
140

160
180

200

220
255
255 )
279
291

312
‘322




20.
21.
22.
23.

24,

| 25.
26.
27,
28.
29.
30.
31.
32.
33.
34.

35.
36.
.37,

38.
39.
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Thickness Depth

shaly clay, and small "particles .of black’
Hgnite .....c . iiviiiiiiiiieidaeale el

Light gray clean sand with numerous dark

grains and small fragments of black lignite. .

Dark gray argillaceous sand with some mica
and some fragments of gray shaly clay......

" Dark gray to blackish, finely sandy carbona-

ceous clay, containing some marcasite....."
Dark gray carbonaceous clay mixed -with. fine
BIAY SANA vt vtvri et .
Mottled mixture of fine white and light gray
partly indurated sand, the cementing sub-
stance apparently being white and gray clay;
some fragments of gray shaly clay = -.......
Mixture of fragments of dark gray shaly clay,
and white sandy clay (?) ........ e e
Mixture of dark gray calcareous sand, frag-
ments of dark gray shaly clay, and ‘black
lgnite . ...t iiie it e e
Mixture like No. 26 .......................
Mostly fragments of ‘gray shaly clay, with
some loose fine gray sand, and a few shell

fragments ... ..o iiiieevendneonanon vy :

Mixture of fine gray calcareous sand and frag-
ments of gray shaly clay ......cco.vvune

" Mixture like No. 29; some §hell fragments. ...

Mixture like No, 30 :..... ... .ivveivann
Mixture like No. 30; some llgmte and shell
fragments . ... .ec it iivienr i e
Mixture like No. 30; recognized the fossil
shell Toinostoma? sp— .o ovivivenn s V.
Mixture like No. 30; some shell fragments
and some marcasite. .. ... 0, . . . . e
Mostly gray shaly clay with a few shell frag-
ments; recognized the fossil shell Ringicula
dalli Clatk? . ... it iii i i et
Shaly elay like No. 85; reeogmzed the fossil
shells Cyclichna sp., Corbula sp.; and Tur-
ritella Sp. ... e i i e e
Dark gray clay (gumbo of the driller) w1th a
few shell fragments; recognized: the fossil
shell Fuses sp. ¢f F Meleri Aldrich..........
Gray shaly clay .......... P U
Gray shaly clay, with some shell. fragments
recogmzed Turritella SD. . v.vvvnevnvianennen

.

feet

- feet

344
375,
397

413

437

458
478
498
519
538
557
578
600
621
638
659
680
700
721
740

761
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40,

41,
42.

43.
44.

47,
48.

49.
50.

51.
52.
53.

54,

University of Texas Bulletin

Thickness Depth

Gray shaly clay; recognized the fossil shells,
Olivella mediavia Harris;, Natica sp. Twurri-
tella 8P, ..ol e e e .

Gray shaly clay, larger fragments; recognized

the fossil shell Plefons rugata ! (Hxlprm)"‘f‘..
Dark gray clay (from bit?)........ .. .00 iaee
Gray finely ghaly ¢lay . ....vveveindiivensas
Gray shaly clay; recognized the fossi] shellg’

- Venericardia, sp and Natlea Sp.. i .o

Gray shaly clay; larger fragments . .......... w

Gray (finely shaly clay with a mixture of dark
glauconitic sand; recognized the fossil shells

Venericardia sp.; ‘and Turritella sp.. .. .... ..

Gray - shaly eclay and glaucomtic sand like

No. 46 ..... S P P SR )

Gray shaly clay and glauconitic sand  like

No, 46 ... ia v ST R
Gray finely shaly clay ..... A S S

Gray finely shaly c¢lay with some dark glau~

conitic graing and some shell fragments. ...
Gray shaly clay, slight showing of oil and gas. .

Gray shaly clay with some glauconite grains;
recognized the fossil shell Venericardia plan-

icosta Lamark. Some showing of oil and gas. .

Shaly clay like No. 52, slight showing of oil
and a8 ... i.ceceateaes R AN
Shaly eclay like No. 52, gas and 011 showing

INCrease v ivv.eiodtdvn v e e e

feet

21
19
21
%2
20
21

20

21

21
21
23
21

22

4-

feet

782
801
822
843
865
885
906
926

947
968

989
1012
1033

1055

1059

According to ‘Dr. Cooke, the fossils enumerated in the log indi-
cate the Midway Age of the containing beds,
Continuation of Log of Oil Prospecting Well of ‘'W. C.: Steubing
(Sarah Smith No. 1) "2 miles southeast of Somerset, Bexar County,

Texas. :
the owner),

55.

56.

57.
58.

69.

Light gray to whitish, highly calcareous clay
or argillaceous limestone ground to fine mud,
with fragments of platy impure lmestone. .

Gray, calcareous ‘somewhat shaly clay with

some admixture of material like No. 55......
Gray, caleareous, gshaly clay .....co.iiuecvin. .

Gray, shaly clay like No. 57 observed 2 speci-

mens of Foraminifera .......... 000 .. .00

Gray, shaly clay, like the preceding, thh a few

shell fragments. ... ov.-veeioeeiveeess s :

}

(Prepared by L. W. Stephenson from samples furnished by

10756

1095
1115

1136

1157




60.

61.
- 62,
62;
63.
- 64.
65.
66.
67.
68.

69.
70.
71,
72.
73.
74,
75
76.
7:
8.
79.

* 80.

81,

832,
83.

84,
85.
886.
87.

§8.
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Thickness Depth

Gray shaly clay like the preceding, with a few ~
shell -fragments,  recognized Vemericardia?

and a .small smooth gastropod ...:........:. .
Gray finély shaly, calcareous clay = . .:.... L
Gray calcareous clay like No. 61 ............
Gray calcareous clay like No, 61 .......... PN
Gray calcareous clay like No. 61 . ..... e
Gray calcareous clay like No. 61 ......... N
Gray calcareous clay like No. 61 ......... cee
Gray calcareous clay like No. 61 .......... ..
Gray calcareous clay like No. 61 ... ....... ..
.G;'ay calcgreous clay like No. 61 ....... [

. Not represented by sample ...... S e, v
Gray shaly calcaréous clay ........ e
Gray shaly calcareous clay ......cuviooinn
Gray shaly calearéous clay ... ec.viivienn )
Gray. shaly caleareous clay - ....... Ve .
Gray shaly calcareous clay with a little ﬁne sand
Gray shaly clay like No. 73 .. .viiv e inns
Gray shaly clay like No. 78 .. ... v ino,s.
Gray shaly clay like No. 73.... ... . .00t
Gray shaly clay like No. 73 ... . et ...
Gray shaly clay like No. 73 .......... PR

Not represented by sample ........... e eliae
Gray shaly clay like No. 78 ... ........ .
Gray shaly clay like No. 73, containg a omall
cgastropod ..o ov . i e e e e
_Gray shaly clay like No.: 73 ..... $0 e s s

Gray shaly calcareous clay and- very fine sand. .
Gray shaly calcareous clay with - some  fine
sand; one or two shell fragments ..........
Gray shaly clay and some sand; like No. 83...
Gray shaly calearecus clay and very fine sand’ .
Gray shaly calcareous clay and very fine sand..
Gray shaly calcareous clay and very fine gand. .
Gray shaly’ calcareous clay and very fine sand.

feet

20’;

-
[ B

-~

21
20
21
21
19
21
20
21

feet

1177
1197

C121%
1239

1239

1259

1279
1299

1319

1389
1350
1400

1420

1434

~1440
1444
‘1455

14607 -

“ 1480

1484
1489
1494
1499

1503
1524

1b44

1565

1586
1605
1626
1646
1867

This set of samples (Nos. 55- 88) is very much ahke throughout.

fragment of a- Venericardia? from sampls No. 69 (depth 1157-

1177 ft.) seems to indicate that the shaly clay at that depih be-

- longs to the Midway group of the Eocene.

Nothing was -found:

below that dénth’ to indicate that the well had passed from  the
BEocene into the underlymg Cretaceous If it is all Eocene the: strata

of thls age are thicker at this Dlace than we had supposed




COPY OF oﬂIGINAI. RECORDS OF SARAH SMITH 1 IN DRILLERS’ NOTE BOOKXS,

Well is located 2 miles in a southeast direction from Somerset, Bexar County, Texas, and is known as

Sarah Smith Well No. 1.
gun 9-30-18; completed Jan. 19159.

a depth of 1060 feet; cemented.

Owner, W. C, Steubing; Contractor, Robert Newton; Driller, Wm. Allen. 'Well be-

Rotary rig used.

Diameter at mouth 10 inches, Six-inch casing extends to
Size of hole below 6-inch casing. 57 inches; 4 %-inch liner extends from depth

of 1046 feet to bottom of well.  Recorded by W. C. Steubing, 806 West Woodlawn Ave., San Antonio, Texas.

Sam- :
ple Roek or Material Color Hard or Soft From To Remarks
No. |~ .
1 Sand White. Soft 0 4
2 | Clay. Yellow. Soft 4 20
8 | Clay. Yellow. Soft 20 40
4 | Shale. Dark__. Soft . 40 60 .
5 | Sand Tight Soft = 60 80] |- Water sand.
6 | Sand Light “Soft 80 100}
7 | Sand Light Soft 100 120)
8 | Sand Park / ..i Soft 120 140 { 12" of rock at 150 ft.
9 | Sandy shale.-cceeeeee..--] Dark - Soft 140 160}
10- | Sapd...... .| Light -1 Soft 160 180}
11 .| Sand Light | Soft 180 200§ | Water sand,
12" | Sand ~. Light Soft 200 220] -
13 | Sand 1 Tight Soft 290 255
14 | Roek - Light Hard %5 259
15 | Sand Light. Soft 259 219
16 | Sand Light, Sott 279 201
17 | Rock Light- Hard 201 312
18 | Roek Light Hard 312 822
19 |"Sand Tight Soft 522 341
20 | Sand Light Soft. 344 375 .
21 | S8apd and shale Dark Boit 875 897
22 | Shale. Dark Soft 897 a3 .
23 . [-Shale. Dark Seft 413 42T
24 | Shale. - Light Soft 437 458
25 - | Shale. Dark. Soft 458 478
26 | Shale Dark Soft 478 498
27 1 Shale. Dark. Soft 498 519 .
28, { Shale. Dark. Soft 519 538
29 | Shale. _.) Dark Sott 538 657
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‘Dark

Shale Soft
Shale Dark. Soft R
Shale. Dark. Soit
Shale. Dark. Soft..
Shale. Dark. Soft
Shale. Dark. Soft
Shale: Park Soft
Gumbo: Dark. Hard
Shale Dark Boft... -
Shale. Dark Soft -
Shale. Dark._.. Soff .. -

| Shale Dark Soft -
Gumbo. Dark. Hard ]
Shale. Dark Soft -
Shale. Gray. Soft . . - -
Shale Gray. Soft -
Shale oo Bluish gray--..| Soft . I
Shale. Bluish gray....| Soft. .
Shale Bluish gray.__.| Boft
Shale Blulsh gray—...| Soft
Shale. Bluish gray-...| Soif.. . -
Shale Bluish gray..--| Solt ) \ .
Shale, Blitish gray.___| Boft._- "
Shale. Bluish gray..._| Soft
Shale. Bluish gray.._.| Seft
Shale Dark gray.....| Soft . R
Shale. ‘Dark gray..._.| Soft to 1090, haYd to 1095...-__. -
Shale. Dark gray-._..| Hard to 1108, softer 1108-1115...._.
Shale. ool Dark gray-.... oo

} .4 Very hard 1115-25, 2" roek at 1134
Shale Dark gray.-.--j very hard 1125-45, softer 1145-50,
harder 1050-57.

Shale. Dark gray..... Very hard 1157-68 httle softer

116877,

!
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980
1012
1083

1085
1059

1095
1115

1136

1157

1012
1088
1055
1059
1075
1095
1115

1126

157
nun

Ribs of suft chalky rock from 6* to 14%
thiek.

Note small shells and pleces  of others,

Rib of chalky limestone 12” thick above
gumbo.

Note the ghells,

Shale, some sand.

| Shale, shells, and sand

Shale and black sand.

Shale and some black sand.

Shalg and thin ribs . of rock 1”7 to 6*
every 6 to 10,

Shale and thln ribs of rock 17 to ¢”
every 6 to

Shale, black sand.
and gas

Shale, 12* rock at 1002 gome oil showing.

2 ft. rock 1026, 2 ft. rock 1032.

Slight oil showing. In 2 ft, of limestone,
Rib 4" thick. Esxtends in next sample:

Ga;z3 ami oil showing. Inerease under 4
of roel

Slight showing of oil

With 6" rock at 1066 Showing oil under-’

neath.

27 roek at lom—small showing: ol under-
neath.

More or less ojl saturation throughout
entire

Small amount shells, 6 sireak of soft
shale at 1086, with oll and gas. More
or lesE gaturations: throughout 20/.

More or less gas and ojl throéughout en-
tire length,

More or less oil showing throughout
enme length,
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in- appearance,

Sam-
I{,Ile Rock or Material Oolor Hard or Soft From To Remarks
0.
61 | 8hale. Dark gray-.._. Very hard entire length .. —-eo...] 1177 1197 | Steady drilling required 4 hours to finish -
20, :
62 | Shale. Dark -gray...-., very hard - 1197 1217 | 6” rock at 112, 17 rock at 1214,
62 | Shale Dark gray__.. | Hard, requiring 3% hours for 20._| 1217 123 | Good show ofl at 1223, More or less oil
- - ) . entire length. 6" rock at 1230—spots oil
) : underneath. T
64 | Shale Dark gray..... Hard first ¢ with 3" rock at 1242, | 1939 | 1260 -| Spots of brown ofl from 1249 fo 1259.
. 17 being much softer requiring B
134 hours for 17 ft. ) .
‘65 | Shale Dark gray.....| Softer flrst 10 ft., harder second | 1959 1979 - | Quite a showing of gas at 1270 under-
10 £t, - Thin shell of roek at 1270. neath rib of rock. Entire length shows
y increage in ‘saturation of oil,
66 | Shale and some sand..- | Dark Medium hard 1279 | ‘1200 | Oil showing in ditch increasing.
67 | Shale and some sand-.. | Dark gi Medlum hard 1209 1319 | Oil showing increasing.
68 | Shale and some sand__. | Dark gray....| Medium hard 1819 | 1239 | Rock 2” thick at 1334. No gas under-
: neatgdl Took 1 hour and 30 minutes
- : for .
69 | Shale and some sand... | Dark gray.....| Medium hard-—o..occc___....._.l| 1830 | 1359 | Someé better showing of oil at 1350,
balance ‘of 20/ about same as above.
70 | Shale and some sand... | Dark gray...._| Medium hard...eeeeoooiommanoo. 1859 1880 | Slight oil showing in entire length with
B streaks. several inches thick of better
. : showings,
71 | Shale and some sand.... Dark gray.....| Medium hard 1380 | 1400 | Better showing of oil. Slight showing of
. . gas at 1392.
72 | Shale and some sand....| Dark gray_.___ Medium hard 1400 1420 | 1408—gas in good flow eontinuing for 2,
. S - then decreased in flow for 7 ft., where
.o i . . . formation grew hard. Oil entire length.
78 | Shale and some sand....| Dark gray.....| Softer at Jast end oo .1 1490 | 1440 | Good oil at 1434, continuing very good
. E T to 1444,
74 | Shale and some sand....| Dark gray_.._| Hard from 1445 to 1457.___._.___.] 1440 | 1460 | Good ofl from 1457 to 1462 when forma-
. . tion grew_ harder.
75 | 'Shale and some.sand....| Dark gray.....| Hard and soft streaks._________.__| 1460 | 1480 | Good oil showing 1478% to 1480. .
76 | Shale and some gand._..| Dark gray.....| Soft to 1484, hard.and soit in | 1480 1508 | Good oil to 1483 and good saturation to
. e streaks. 1499, - then Increased with gas for 2 ft.
77 | Shale and sand.......... Dark gray.....| Soft; cuttings very fine and sandy | 1508 | 1514 | Pulled stem at 1508, At starting agan

showed well for flrst 12 minutes of drill-
ing when increased showing evident and
continded for 10 minutes when showings
dropped back to normal, eontinuing to
1514 with some gas,
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81

Shale and sand-..-_.....|
Shale and Pners PO
Shale ‘and sand-.-......:|
‘Sha‘le and sand..........
-Sandy shale...ioo—____.

Sandy shaleL. i teoooo

Sandy. shale.. - ...

Sa,ndy shale__-;.__;-_.f_-.

Dark

Dark
Dark

Dark

Dark
Dark

Dark

Dark

gray-.---

gray-_-.|

gray. -

gray e

‘Hard .

Soft; cuttings very fine and sandy
in' appearance.

Soft; cuttings coarser -and less
sandy in appearance,

Softer first 5 ft.; cuttings coarse
as above.

Softer, ‘requiring not more 2%
hours entire - length.

Soit

Soft first 7',
1638-43

hard 1683-38,-

ComparatNely soit first 5’ harder

second - 5.

soft-

1514

1524

1544
1565

158

1605

1626

1646

1524

1544

1565

1586

1605

1726

1646

1668

See 11/24/18 work was resumed first half
hour showing very good—indicating
accumulation, balance . of distance
normal, : N

Normal amount of showing. .No extra
ofl or gas. 1514 to 1544 drilled in 2
hours.

First 5 ft. in 25 minutes, second 5 ft. In
134 hours, third 5 ft. in' 35 minutes,
fourth 5 ft. in 2 hours. More or less
oil showing in entire lemgth.

After  having been ‘shut down ‘since
11/24/18; water was very thick for pump.
Very good oil showing first 45 minuter
of pumping.  Then decreased normal
showing. s

Entire 20/ drilled in 3% hours.
oil showing.

Entire length drilled in 35 mlnutes‘ cut:
tings show more sand in panning. -~ Oif
showing Inereased :throughout  length
and into next length for first 6 ft.

Wash water very thick, 1633 -to 1638 very
hard, requiring 11 - hours, 1638-43 re-
quiring 20 minutes, 164346 requiring 50
minutes.  Increase of oil and gas after
softer streak.:

Deécreased

First 5 requiring 40 minutes, second 5 ~

hard for-1%’, then softer balance oi
Way.t Qil showing very slight at this
point. 5 :
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159, Walsch Oil Company, well No. 1 on south side of Leon
Creek in Mission Oil ‘Field, near the Applewhite Road crossing.
This well starts probably in the Navarro formation, as indicated
by the greensand horizon near the surface. They probably termi-
nate in the Austin formation and illustrate the character of drlllmg;
in the Mission oil field,

Gravel .....civevivnenannann, P U 0--.18
Greensand and soapstone .,....... DI SRS . 18- 490
€Clay, blue ......ciienninreriinnreenarnanionss v. 40- 60
Clay and gumbo .. ... c.iiveeiednads e eesadee i 60- 80
Shale and rock, soft; a little 8a8 . ... ... ..ot eecn. 80- 97
Shale, a little 0i .. ... i vuvintonnenaeerenn s . 97- 130
Rock ... . v i, e Ve . v oe s 130~ 132
Shale ...... T TP e e 132-.134°
Rock w...... ... T PP S 134- 135
Shale ... . i i it e e ettt a i 135- 140
Rock and 8and ........o oo vneivoceinsmninnian, 140- 155
Shale ... . v iiireiiioiveeinres R ... 155- 167
Rock .........v.... D R S R S 167- 181
Mud and small Doulders ... veeeerovennesoanssans 181- 192
Shale ................. e e e et et a e 192- 250
Shale and mud .. .....0 . uerssuinn. e e 250~ 350
ROCK ittt iiiiiveitiieessnnaesanenasnannnnns 350- 352
L 1) T O .. 352~ 3690
Roek .......iviiniiiennns et s eae ey gas Lo, 360~ 364
Gumbo and shale ....... O Py P eaeihe 364~ 430
RoCK v.ve.vvensn e e s cee e cwie ey vevoe - 430- 432
Shale ........v... ceevains we e wieiie w ae selnn e ee o.is 432- 441
Rock, hard and soft .................. e s v 441~ 445
Shale and TUA o uvre s ineennsoinereseenneesnsn 445- 523
ROCK .« ieviveetrtnioierainenenisaiosas e ews. B528-.530
Shale uviis it ernaranare e e enaveeaieeesis B30~ 637
Roek ......... i reecaa Y 637-657
Shale .......... S . O 657- 661
Rock ‘. vu.eevinennniiin. S cveeies .. 661- 665 -
Shale ..vvivieesaneverounassosaanas S A 665~ 670
GYPSUIM v, vtenennreaoenans sedme i, eeee s 670--698
ROCK .+ veevnvniniveenmnnareneess i, ... 698- 702
BhAle . tvt it itaiii et e ve. 702- 765
ROCK tviviiniiivieetsnnnsooanss ceieadicaadn s 766~ 786
Shale ........s D S Y Ve e enda s 186~ 791
Rock ...... B P RN e ves T91- 801
Shale ......... S SR veiesieeeesess 8012 814
Iron pyrite .......... 00 Ceeess fesrecn e e Ve 814~ 815
Shale ......cciieeincanevsocnenn venes e PR 8156- 821

Boulders .......ciiiieiaeeseinns B A G « 821- 824
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Shale ........... et aaeaes e e 824- 835
Rock ............... TS P , 835- 853
Shale .........%... B . e v reeienseee wee... 853- 861
ROCK vvvneennnnn.. e e i va e r e e s 861- 869
Rock .....cveeivuns e, Civeese e ide e 869~ 876
Shale and pyrite ..... .. 0. v dal v et e e e 876- 893
Pyrites, hard .....v. .t viivevnnnsin e e - 893- 902
Bhale . ...ieveiiiiiii it i e s 902- 925
"ROCK .....v.un P e e e e e e e 925--937.
Rock and shale ... ... ... .. et ilvmiinneineneds 937- 95T
Shale ..iveeersvnestenacesanen e e e, 957- 98%
RoCK, HATA ('t emnneianninenineneeneans L. 982-- 988
Rockand shale ...... ... i ivnnnn P 988-10:02
Brown roCK it ittt i it i e i 1002-1024
Shale and some iron pyrite .....couvviieeiciiin, 1024-1067

:160. Wolfe and Elder, Alta Vista Oil Field, depth 1286, Eleva-~
tion 600. Test well for oil, .
Samples from- thig well from 965 feet to the bottom were sub-
mitted by ‘H. L. Porch and described by Dr. J. A. Udden (Mns).
According to Dr. Udden’s interpretation of the samples the well
entered the Buda limestone at 1270 feet and terminated in this
formation at 1286 feet. From this record it would seem that- the
Del Rio formation is .to be expected at this locality at ‘between
1300 and 1400 feet, or at an actual elevation of between 700 and 800

feet below sea level.
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