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Bedding and crossbedding in fine- to medium-grained sandstone, unconsolidated to loosely cemented in
quarry/sand-pit operation extracting from the Carrizo Sand unit (Photo taken 01/23/13 by B.A. Elliott).
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BEDDING — Sedimentary bedding plane showing 
strike and dip

HORIZONTAL BEDDING

SAMPLE LOCALITY — Location of sample taken for 
analytical work

FAULT CONTACT — Showing local normal offset — U, 
upthrown block; D, downthrown block, with amount 
of displacement
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DESCRIPTION OF GEOLOGIC MAP UNITS

This map shows the distribution of geologic units south of San Antonio along State Highway 16 in the Thelma Quadrangle.
Geologic units were mapped, and structural elements were measured in the field; where bedrock units are covered by
surficial units and vegetation, or access is limited, units were interpreted using soil data, well-drilling records, previous
mapping, and surveys.Klt
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BEDROCK UNITS

SEDIMENTARY UNITS

Alluvium — River and stream floodplain deposits, silty sand, mud, channel gravel,
rounded pebbles, and cobbles.

Fluviatile terrace deposits — Gravel, silt, sand, and clay; increasing amounts of sand,
silt, and clay in the Carrizo Sand unit. These deposits are mostly above flood level
along entrenched streams, except along the Medina River. Fluviatile characteristics,
such as point bars, oxbows, and abandoned-channel segments are well preserved.

Carrizo Sand — Sandstone, medium to coarse grained, typically fining toward the top,
poorly sorted, friable to locally indurated, noncalcareous, thick bedded, light-yellow to
orange and brown, weathers yellowish-brown, locally iron-oxide banded, surface thickly
forested with oak, thickens to the west, averaging 140–200 ft.

Wilcox Group — Mostly mudstone with varying amounts of sandstone. Uppermost and
lowermost parts are commonly glauconitic; mudstone, massive to thin bedded, some
silt and very fine sand laminae, pale- to yellowish-brown in upper part, medium- to
dark-gray, weathering yellowish-gray in lower part; sandstone in upper part, medium to
fine grained, light-gray to pale yellowish-brown, in lower part very fine grained,
yellowish- to moderate-brown, thickness varies between 440 and 1200 ft. Exposed
outcrop, Ewi1; paralithic residual cover 40–80 inches thick, Ewi2; residual cover
deeper than 80 inches, Ewi3.

Sabinetown Formation — Clay and sand; clay, silty, sandy, silt and sand more
abundant upward grading to mudstone and sand of Wilcox Group, light- to dark-gray;
sand, glauconitic to very glauconitic in lower part, argillaceous, poorly sorted,
phosphatic nodules and pebbles common in lowermost part, weathers to yellow and
yellowish-brown soil; thickness between 100 and 400 ft.
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Lituola Formation — Shale, siltstone, and sandstone; shale, gray to bluish-gray;
siltstone, brownish-yellow, thin bedded; sandstone, fine grained, calcareous, partly
asphaltic, argillaceous, gray, flaggy, bedded; some pyroclastic material; marine
megafossils common; generally poorly exposed; thickness 100–250 ft, thins westward.

San Miguel Formation — Clay, sandstone, coal, and fire clay; irregularly stratified,
interfingering lenses of sandstone and clay, ferruginous concretions and silicified wood
common; thickness up to 500 ft, feathers out eastward (Waechter, N.B., and Barnes,
V.E., 1977).

Pecan Gap Formation — Limestone and marl; limestone, light-yellow to yellow-brown
and light-gray, thick bedded, partly sandy, some volcanic rock fragments and
weathered, rusty bentonite beds, marine megafossils abundant; thickness up to 500 ft,
thins to a feather edge in western Bexar County (Brown, T.E., and others, 1974).

Up
pe
r C
ret
ac
eo
us

Est

Klt

Kpg

Qal

Qt

Ksm

QUATERNARY
TERTIARY

CRETACEOUS

REFERENCES
Brown, T.E., Waechter, N.B., and Barnes, V.E., 1974, San Antonio Sheet: The University of Texas at
Austin, Bureau of Economic Geology, Geologic Atlas of Texas, scale 1:250,000.
Clark, L.W., and Day, J.R., 1929–1931, Internal Map Sheet, San Antonio Sheet ‘B’ — Areal Geology:
Amerada Petroleum Corporation, Tulsa, Oklahoma, scale 1:250,000.
U.S. Geological Survey, 1973, Thelma Quadrangle, Texas [map]: USGS, scale 1:24,000, 7.5-Minute
Series.
Waechter, N.B., and Barnes, V.E., 1977, Del Rio Sheet: The University of Texas at Austin, Bureau of
Economic Geology, Geologic Atlas of Texas, scale 1:250,000.
Wright, A.C., 1963, Internal Map Sheet, San Antonio: Shell Oil Co., Houston, Texas, scale 1:250,000.

Mapping and related activities were supported in part by the U.S. Geological Survey, National Geologic
Mapping Program, under assistance Award No. G12AC20287. GIS layers and digital cartography by Brent
A. Elliott. This work benefited from studies supported by the State of Texas Advanced Resource Recovery
(STARR) initiative. The views and conclusions contained in this document are those of the authors and
should not be interpreted as necessarily representing the official policies, either expressed or implied, of the
U.S. Government. The Bureau of Economic Geology makes no express or implied warranties (including
warranties for merchantability and fitness) with respect to the character, functions, or capabilities of the
electronic data or products or their appropriateness for any user’s purposes. In no event will the Bureau of
Economic Geology be liable for any incidental, indirect, special, consequential, or other damages suffered
by the user or any other person or entity whether from the use of the electronic services or products, or any
failure thereof or otherwise. In no event will the State of Texas’ liability to the Requestor or anyone else
exceed the fee paid for the electronic service or product.
Publications produced by the Bureau of Economic Geology are available for download or purchase from
the BEG website (www.beg.utexas.edu).

10100 Burnet Road, Bldg. 130  ♦  Austin, Texas  78758
Phone 512-471-7144  ♦  Fax 512-471-0140

email: pubsales@beg.utexas.edu
website:  www.beg.utexas.edu

BUREAU OF ECONOMIC GEOLOGY
Jackson School of Geosciences
The University of Texas at Austin

brownc
Typewritten Text
QAe2130




