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HOW TO USE THIS SOIL SURVEY REPORT

THIS SOIL SURVEY of Bexar County, Tex., contains information that can be applied in
managing farms and ranches; in selecting sites for roads, ponds, buildings, or other
structures; and in appraising the value of tracts of land for agriculture, industry, or
recreation.

Locating Soils

All the soils of Bexar County are shown on the detailed map at the back of this report.
This map consists of many sheets that are made from aerial photographs. Each sheet is
numbered to correspond with numbers shown on the Index to Map Sheets.

On each sheet of the detailed map, soil areas are outlined and are identified by
symbols. All areas marked with the same symbol are the same kind of soil. The soil
symbol is inside the area if there is enough room; otherwise, it is outside and a pointer
shows where the symbol belongs.

Finding and Using Information

The “Guide to Mapping Units” can be used to find information in the report. This guide
lists all of the soils of the county in alphabetic order by map symbol. It shows the page
where each kind of soil is described, and also the page for the capability unit, range site,
or any other group in which the soil has been placed.

Individual colored maps showing the relative suitability or limitations of soils for many
specific purposes can be developed by using the soil map and information in the text.
Interpretations not included in the text can be developed by grouping the soils according to
their suitability or limitations for a particular use. Translucent material can be used as an
overlay over the soil map and colored to show soils that have the same limitation or suitability.
For example, soils that have a slight limitation for a given use can be colored green.

Farmers and those who work with farmers can learn about use and management of
the soil in the soil descriptions and in the discussions of the interpretative groupings.

Ranchers and others interested in range can find, under “Range,” groupings of the soils
according to their suitability for range, and also the plants that grow on each range site.

Community planners and others concerned with suburban development can read
about the soil properties that affect the choice of homesites, industrial sites, schools, and
parks in the section “Suburban Development.”

Engineers and builders will find, under “Engineering,” tables that give engineering
descriptions of the soils in the county and that name soil features that affect engineering
practices and structures.

Scientists and others can read about how the soils were formed and how they are
classified in the section “Formation, Classification, and Morphology of Soils.”

Students, teachers, and others will find information about soils and their management
in various parts of the text.

Newcomers in Bexar County may be especially interested in the section “General Soil
Map,” where broad patterns of soils are described. They may also be interested in the
section “Additional Facts About the County.”

Fieldwork for this survey was completed in 1962. Unless otherwise indicated, all
statements in this report refer to conditions in the county at the time the survey was in
progress. This survey of Bexar County was made cooperatively by the U.S. Department
of Agriculture, the Texas Agricultural Experiment Station, and the city of San Antonio,
Tex. It is part of the technical assistance furnished by the Soil Conservation Service to
the Alamo Soil Conservation District.
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SOIL SURVEY OF BEXAR COUNTY, TEXAS

BY F.B. TAYLOR, R. B. HAILEY, AND D. L. RICHMOND, SOIL CONSERVATION SERVICE
UNITED STATES DEPARTMENT OF AGRICULTURE, SOIL CONSERVATION SERVICE, IN COOPERATION
WITH THE TEXAS AGRICULTURAL EXPERIMENT STATION

BEXAR COUNTY is in the south-central part of Texas, in the land resource areas of the
Rio Grande Plain, the Blackland Prairie, and the Edwards Plateau. The county covers
798,720 acres. It is irregularly pentagonal in shape and is about 45 miles from north to
south and 43 miles from east to west

The southern two-thirds of the county is a nearly level or undulating plain sloping
upward from the southeast to the northwest and rising from about 500 feet to 1,000 feet
in elevation. The northern third is an old eroded plateau that has been dissected by
streams. It is strongly sloping to steep and rises from 1,000 feet to about 1,900 feet in
elevation.

About a third of the county, or 266,240 acres, is cultivated, and some 28,000 acres is
irrigated. Corn, grain sorghum, small grain, and cotton are the main dryland crops.
Peanuts, watermelons, flax, and truck crops are grown under irrigation. A little more than
a third of the county is used as range.

How This Soil Survey Was Made

Soil scientists made this survey to learn what kinds of soils are in Bexar County,
where they are located, and how they can be used.

They went into the county knowing they likely would find many soils they had already
seen, and perhaps some they had not. As they traveled over the county, they observed
steepness, length, and shape of slopes; size and speed of streams; kinds of native plants
or crops; kinds of rock; and many facts about the soils. They dug many holes to expose
soil profiles. A profile is the sequence of natural layers, or horizons, in a soil; it extends
from the surface down to the rock material that has not been changed much by leaching
or by roots.

The soil scientists made comparisons among the profiles they studied, and they
compared these profiles with those in counties nearby and in places more distant. They
classified and named the soils according to nationwide uniform procedures. To use this
report efficiently, it is necessary to know the kinds of groupings most used in a local soil
classification.

Soils that have profiles almost alike make up a soil series. Except for different texture
in the surface layer, the major horizons of all the soils of one series are similar in
thickness, arrangement, and other important characteristics. Each soil series is named
for a town or other geographic feature near the place where a soil of that series has first
observed and mapped. San Antonio and Crockett, for example, are the names of two soll
series. All the soils in the United States having the same series name are essentially
alike in those characteristics that affect their behavior in the natural, undisturbed
landscape. Soils of one series can differ somewhat in texture of the surface soil and in
slope, stoniness, or some other characteristic that affects use of the soils by man.

Many soil series contain soils that differ in texture of their surface layer. According to
such differences in texture, separations called soil types are made. Within a series, all the
soils having a surface layer of the same texture belong to one soil type. Duval fine sandy
loam and Duval loamy line sand are two soil types in the Duval series. The difference in
texture of their surface layers is apparent from their names.
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Some soil types vary so much in slope, degree of erosion, number and size of stones,
or some other feature affecting their use, that practical suggestions about their
management could not be made if they were shown on the soil map as one unit. Such
soil types are divided into phases. The name of a soil phase indicates a feature that
affects management. For example, Duval fine sandy loam, 1 to 3 percent slopes, is one
phase of Duval fine sandy loam, a soil type that has a slope range of 1 to 5 percent.

ey ] Eaprs s ot g

Figure 1.—Location of Bexar County in Texas.

After a guide for classifying and naming the soils had been worked out, the soil scientists
drew the boundaries of the individual soils on aerial photographs. These photographs show
woodlands, buildings, field borders, trees, and other details that help in drawing boundaries
accurately. The soil map in the back of this report was prepared from the aerial photographs.

The areas shown on a soil map are called mapping units. On most maps detailed enough
to be useful in planning management of farms and fields, a mapping unit is nearly equivalent
to a soil type or a phase of a soil type. It is not exactly equivalent, because it is not practical
to show on such a map all the small, scattered bits of soil of some other kind that have been
seen within an area that is dominantly of a recognized soil type or soil phase.

In preparing some detailed maps, the soil scientists have a problem of delineating areas
where different kinds of soils are so intricately mixed, and occur in such small individual tracts
that it is not practical to show them separately on the map. Therefore, they show this mixture
of soils as one mapping unit and call it a soil complex. Ordinarily, a soil complex is nhamed for
the major kinds of soil in it, for example, Brackett-Austin complex, 1 to 5 percent slopes. On
some detailed maps, the soil scientists show two or more soils as one mapping unit because
the differences between the soils are not sufficient to justify separation for the purposes of the
soil survey report. Such a mapping unit is called an undifferentiated group. Crawford and
Bexar stony soil is an example.

Another kind of mapping unit is the soil association. It consists of two or more soils that
may differ from each other but are geographically associated in a consistent pattern and
proportion too intricate for separate mapping. Brackett-Tarrant association, hilly, is an
example. An association may also consist of different types or phases of one soil series.
Tarrant association, gently undulating, is an example.
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In most areas surveyed there are tracts that are so rocky, so shallow, or so frequently
worked by wind and water that they scarcely can be called soils. These tracts are shown
on the soil map, like other mapping units, but they are given descriptive names, such as
Hilly gravelly land or Gullied land, and are called land types rather than soils.

While a soil survey is in progress, samples of soil are taken, as needed, for laboratory
measurements and for engineering tests. Laboratory data from the same kinds of soils in
other places are assembled. Data on yields of crops under defined practices are
assembled from farm records and from field or plot experiments on the same kinds of
soils. Yields under defined management are estimated for all the soils.

But only part of a soil survey is done when the soils have been named, described, and
delineated on the map, and the laboratory data and yield data have been assembled. The
mass of detailed information then needs to be organized in such a way that it is readily
useful to different groups of readers, among them farmers, ranchers, engineers, and
homeowners. Grouping soils that are similar in suitability for each specified use is the
method of organization commonly used in soil survey reports. The soil scientists set up
trial groups based on the yield and practice tables and other data. They test these groups
by further study and by consultation with farmers, agronomists, engineers, and others;
then they adjust the groups according to the results of their studies and consultation.
Thus, the groups that are finally evolved reflect up-to-date knowledge of the soils and
their behavior under present methods of use and management.

General Soil Map

The general soil map at the back of this report shows, in color, the soil associations in
Bexar County, Tex. A soil association is a landscape that has a distinctive proportional
pattern of soils. It normally consists of one or more major soils and at least one minor
soil, and it is named for the major soils. The soils in one association may occur in
another, but in a different pattern.

A map showing soil associations is useful to people who want a general idea of the
soils in a county, who want to compare different parts of a county, or who want, to know
the location of large tracts that are suitable for a certain kind of fanning or other land use.
Such a map is not suitable for planning the management of a farm or field, because the
soils in any one association ordinarily differ in slope, depth, stoniness, drainage, and
other characteristics that affect management.

The nine soil associations in Bexar County, which are shown on the colored map at
the back of this report, are described in the following pages.

1. Tarrant-Brackett association
Shallow and very shallow soils over limestone

This association is in the northern third of the county. Locally, this part of the county is
referred to as the limestone prairie, the hill country, or the Edwards Plateau. It consists
predominantly of soils that developed over Iimestoneshows the geographic
association of Tarrant and Brackett soils, both of which occur in association 1, Crawford
and Bexar soils in association 2, and Lewisville and Houston Black terrace soils in
association 5.

The soils in association 1 are gently sloping to very steep, shallow or very shallow,
dark colored or light colored, stony, and moderately permeable. They are underlain by
Glen Rose limestone and Edwards limestone. The total extent of this association is
239,616 acres, or about 30 percent of the county.
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Tarrant soils have a clayey, very dark grayish-brown, calcareous surface layer that
ranges from a few inches to about 10 inches in thickness. On the surface and within the
profile are various amounts of stones, flagstones, cobblestones, channery fragments, and
gravel. The underlying material is hard, fractured limestone. About 65 percent of the
association consists of Tarrant soils.

Brackett soils have a light-colored, highly calcareous surface layer. They are 4 to 16
inches thick over soft marl or limestone interbedded with hard limestone. There are
stones, gravel, channery fragments, and cobblestones on the surface, and outcropping
slabs of limestone give the landscape a “stairstep” appearance. The slopes range from
hilly to very steep. The hills are cone shaped, or nearly so, and have low saddles
between the cones. About 20 percent of the association consists of Brackett soils.

Minor parts of this association consist of Crawford soils (3 percent), Bexar soils (3
percent), Krum soils (4 percent), Patrick soils (2 percent), and Lewisville soils (3 percent).
Crawford soils are moderately deep, noncalcareous stony clays that occur mostly on
narrow benches along large streams. Bexar soils, which occur mostly on ridgetops, have
a clay loam surface layer. They are redder than Crawford soils and contain more chert
and more limestone fragments. Krum soils are moderately deep, dark colored, and
clayey. They developed from slope alluvium on old alluvial fans and in narrow, sloping
valleys. Lewisville soils occur on terraces along streams. They are brown, deep, and
moderately permeable. Patrick soils are less deep than Lewisville soils, and they have
gravel within 3 feet of the surface.

Figure 2.—Representative pattern of soils in associations 1, 2, and 5.

This association is now occupied by large ranches, military reservations, and suburban
homesites. Also, the city of San Antonio is expanding into this area. The soils are not suited
to crops and are used principally as range. Stoniness and the topography make the use of
machinery difficult. This part of the county is an excellent site for wildlife preserves and
shooting leases. Deer and turkey are abundant. There are also suitable sites for dude
ranches and other recreational enterprises. Homesites and locations for public utilities need
to be carefully studied before construction is begun.
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2. Crawford-Bexar association

Moderately deep, stony soils over limestone

This association occupies a broad, nearly level to gently sloping area in the northern third
of the county. It is flanked by Tarrant soils, which are in association 1. The total extent of
association 2 is 47,923 acres, or about 6 percent of the county.

Crawford soils are moderately deep. They have a very dark grayish-brown to dark reddish-
brown, noncalcareous surface layer that is 12 to 16 inches thick. Their subsurface layer is
blocky, reddish-brown clay that developed over broken limestone. These soils make up about
44 percent of this association. About 90 percent of this acreage has large fragments of chert
and limestone both on the surface and within the profile. The rest is stone free and can be
used for crops. Ordinarily, grain sorghum and small grain are grown. The post oak-blackjack
oak savannah type of vegetation is characteristic of these soils.

Bexar soils also are moderately deep. They have a dark-brown to reddish-brown,
noncalcareous surface layer that ranges from 6 to 14 inches in thickness and from cherty clay
loam to stony clay loam in texture. This layer is underlain by blocky, reddish-brown to red
cherty clay. The underlying material is soft, weathered limestone and hard, crystalline
limestone. About 41 percent of the association consists of Bexar soils.

Minor parts of this association consist of Tarrant soils (10 percent), and of Lewisville and
Houston Black soils (5 percent). Tarrant soils, which are similar to those in association 1,
occur mainly in the more sloping areas that border the larger streams. Lewisville and Houston
Black soils occur on narrow terraces along some streams.

Because of stoniness, most of this association is not suitable for cultivation and is used as
range. The soils are fertile, and if well managed they are suited to good-quality pasture grass.
Some selected areas can be used as wildlife preserves and for shooting leases. Deer, turkey,
and other species of wildlife thrive on this association. Other areas are suitable as sites for
dude ranches and other recreational enterprises. Some parts of this association are being
developed for homesites. Homesites and locations for public utilities need to be carefully
studied before construction is begun.

3. Austin-Tarrant association
Moderately deep and very shallow clayey soils over chalk, and marl

This association is on the uplands in the northeastern, central, and west-central parts of
the county. The general area, locally referred to as the Blacklands or the Blackland Prairie, is
dissected by many creeks and streams. It consists predgminantly of soils that developed over
chalk and marl but contains some alluvial soils. |[Figure 3 shows the geographic association of
Austin and Tarrant soils in association 3, Houston Black and Houston soils in association 4,
and some of the alluvial soils that occur in associations 5 and 6.

The soils in association 3 are gently sloping and undulating to steep, moderately deep to
very shallow, grayish brown, and moderately permeable. They are underlain by chalk and
marl of the Austin and Anacacho formations. The total extent of this association is 63,898
acres, or about 8 percent of the county.

Austin soils have a dark grayish-brown, limy surface layer that is silty clay in texture and
16 to 30 inches thick. The subsoil is firm, pale-brown silty clay; it has fine, subangular blocky
structure. About 50 percent of the association consists of Austin soils.

Tarrant soils have a dark-colored surface layer that is gravelly clay loam in texture and
about 8 inches thick. The substratum is about 12 inches of fragmented, platy chalk. Cracks
and crevices in this layer are filled with grayish-brown, fine-textured soil material. The
underlying material consists of alternate beds of hard and soft, white chalk. About 30 percent,
of the association consists of Tarrant soils.
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Minor parts of this association consist of Brackett soils (8 percent); Stephen soils (4
percent); Houston soils and Houston Black soils (6 percent); and Sumter soils (2 percent).
Brackett soils are similar to Austin soils but are lighter colored, less clayey, and less
deeply developed than those soils. Stephen soils are shallow and dark colored and are 12
to 24 inches thick over chalk rubble or bedrock. Houston soils are deep, moderately
permeable, grayish-brown, calcareous clays. Houston Black soils are similar to Houston
soils but have a dark-gray surface layer. Sumter soils are calcareous, are very shallow
over yellowish, calcareous clays, and occur on steep slopes.

Residential areas are expanding northward into this association, most of which is now
urban or is included in planned urban development. Small grain, grain sorghum, and corn
are grown on the acreages that are cultivated, but the high lime content of the soils tends
to tie up plant nutrients and consequently limits yields. Some selected areas can be used
as wildlife preserves. Others are suitable for playgrounds, fishponds, or small-game
farms. Sites for houses and industrial buildings and locations for public utilities need to be
carefully studied before construction is begun.

4. Houston Black-Houston association
Deep clayey soils over calcareous clay and marl

This association occupies broad, nearly level to undulating uplands in the eastern and
western parts of the county. The soils are deep, slowly permeable, dark colored, and clayey.
Wide cracks form when they dry. These soils are underlain by calcareous clay and marl of
the Taylor and Navarro formations. The total extent of this association is 79,872 acres, or
about 10 percent of the county.

Houston Black soils have a black to dark-gray, non-crusty, calcareous surface layer that
is clay or gravelly clay in texture, is 28 to 50 inches thick, and has fine, blocky structure. The
substratum is light brownish-gray, calcareous clay or marl. About 65 percent of the
association consists of Houston Black soils.

Houston soils have a grayish-brown to brown surface layer that is less deeply developed
than that of Houston Black soils but is similar to it in other characteristics and qualities. The
substratum is pale-yellow to olive-yellow, calcareous clay and contains some altered shale
fragments. Houston soils are typically more sloping than Houston Black soils. About 20
percent of the association consists of Houston soils.

Minor parts of this association consist of Houston Black terrace soils (4 percent), Lewisville
soils (4 percent), Patrick soils (2 percent), and Tarrant soils, Trinity soils, and Trinity and Frio
soils, frequently flooded (5 percent). Houston Black terrace soils and Lewisville soils occupy
low terraces along the major streams. Houston Black terrace soils differ from other Houston
Black soils in position and in having a substratum that ranges from clay to loam in texture and
from reddish yellow to gray in color. Lewisville soils are browner and more permeable than
Houston Black soils and are likely to have some gravel near the base of the substratum.
Patrick soils are closely associated with Lewisville soils but are less deeply developed and
have gravel within 3 feet of the surface. Tarrant soils occur on high, narrow ridges and are
similar to the Tarrant soils in association 3. Trinity soils are dark-gray, slowly permeable,
calcareous clays on the flood plains of the larger streams. Trinity and Frio soils, frequently
flooded, are on the bottom lands.

Most of this association is cultivated, and good yields are obtained of all crops
commonly grown. Small grain, grain sorghum, corn, cotton, and flax are grown on soils
that are dryfarmed. Irrigation is not commonly practiced. Some small areas are still in
native vegetation and are used as pasture. If well managed, these soils are productive of
good pasture grass. Some selected areas can be used for recreational facilities,
particularly fishponds and small-game farms.
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Figure 3.—Representative pattern of soils in associations 3, 4, 5, and 6.

5. Lewisville-Houston Black, terrace, association

Deep, calcareous clayey soils in old alluvium

This association occupies a large area in the central part of the county and small areas
along the northern, northeastern, and western boundaries. It occurs where deposits of
calcareous alluvium border the principal streams and intermittent drains and underlie old
outwash plains. The lowest lying deposits, adjacent to the rivers and streams, have washed
from surrounding uplands in recent geologic time. The thicker, higher lying deposits date
back to the Pleistocene epoch. The thickest and most extensive deposits of Pleistocene
alluvium are those in the valleys of Salado and Leon Creeks and the San Antonio and
Medina Rivers, and those that underlie the outwash plains between Culebra Road and
Mitchell Lake and the plain east of Salado Creek. Some of these deposits are as much as
45 feet thick. Figure 4 shows the geographic association of the alluvial soils in associations
5 and 6 with soils in other associations in the county.

The soils in association 5 are predominantly deep clays and silty clays that formed in
calcareous alluvium. Most of the association is nearly level, but some areas along
streams are gently sloping. The total extent of this association is 95,846 acres, or about
12 percent of the county.

Lewisville soils are deep, moderately permeable, dark-brown to dark grayish-brown,
crumbly clays. The surface layer is about 25 inches thick. The subsurface layer ranges
from dark brown to reddish brown; it has fine, blocky structure. In places the substratum
contains beds of gravel. About 45 percent of the association consists of Lewisville soils.

The surface layer of Houston Black terrace soils consists of dark-gray to black, slowly
permeable clay and is 45 to 60 inches thick. The substratum ranges from reddish yellow
to light gray in color and contains some gravel below a depth of 6 feet. About 40 percent
of the association consists of Houston Black terrace soils.
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Figure 4—Parent material and representative pattern of soils in associations 5 and 6.

Minor parts of this association consist of Venus soils (4 percent), Patrick soils (4
percent), Frio soils (3 percent), Trinity soils (2 percent), and Houston soils (2 percent).
Venus soils are grayish brown, friable, and high in lime content. They occur on high
bottoms along the rivers and the major streams. Patrick soils are similar to Lewisville
soils but are less deeply developed than those soils and have beds of gravel within 3 feet
of the surface. Frio soils are similar to Venus soils but have a thicker, darker colored
surface layer and are less friable than those soils. Trinity soils are similar to Houston
Black terrace soils but occur on the flood plains along streams. Houston soils occupy the
steeper areas; their slope is more than 3 percent.

A large part of this association is within the urban area of the county. The acreages
that are cultivated are productive of all crops commonly grown. There are many irrigated
vegetable farms, on which the principal crops are carrots, cabbage, potatoes, and sweet
corn. Corn, small grain, grain sorghum, and cotton are grown on soils that are dryfarmed.
Some selected areas can be used for recreational facilities, such as shooting farms,
vacation farms, fishponds, parks, and playgrounds. Onsite determinations should be
made before any construction is begun.

6. Venus-Frio-Trinity association
Deep, calcareous soils on bottom lands and terraces

This association occupies bottom lands and low terraces along the rivers and major
streams and their tributaries. The soils are deep, calcareous clay loams and clays that are
developing in alluvium. Most of the association is nearly level, but some areas along deeply
entrenched streams are gently sloping. The total extent of this association is 27,955 acres,
or about 3.5 percent of the county.

Venus soils have a friable, grayish-brown, strongly calcareous surface layer that is clay loam or
loam in texture and 7 to 20 inches thick. The subsurface layer is light brownish gray to pale brown,
is friable to firm, and has granular structure. The substratum consists of deep beds of old alluvium
that ranges from light gray to very pale brown in color. These soils occur mostly as low terraces
that are not subject to overflow. About 45 percent of the association consists of Venus soils.
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Frio soils, which are flooded occasionally, have a friable, dark grayish-brown to
grayish-brown, calcareous surface layer that is clay loam in texture and about 20 inches
thick. The subsurface layer is clay loam or loam and is about 10 inches thick. Below a
depth of 25 to 30 inches, the texture ranges from loam to stratified loam and clay loam.
About 20 percent of the association consists of Frio soils.

Trinity soils are deep, dark-colored, calcareous, slowly permeable clays that are
developing in clayey alluvium. These soils are ordinarily 48 to 60 inches thick. In some
isolated areas there is a stratum of gravel within 4 feet of the surface. About 15 percent of
the association consists of Trinity soil.

Minor parts of this association consist of Karnes soils (7 percent), Lewisville soils (5
percent), Gullied land (3 percent), and Patrick soils (5 percent). Karnes soils are similar to
Venus soils, but they are more friable, less clayey, and lighter colored than those soils
and contain more free lime. They occur as beveled slopes on the escarpments of the
rivers. Lewisville soils occur mostly on low terraces with Venus soils. They are darker
colored, more clayey, and more deeply developed than Venus soils. Gullied land occurs
as very steep, severely eroded escarpments between the low terraces and the flood
plains of the major rivers and streams. Patrick soils are similar to Lewisville soils, but they
are less deeply developed than those soils and have beds of gravel within 3 feet of the
surface. Patrick soils are also similar to Venus soils, but they are more sloping, less
deeply developed, and lighter colored than Venus soils.

For the most part, the soils on low terraces are cultivated. They contain much free
lime, which makes some plant nutrients unavailable, but they are fairly productive of
small grain, grain sorghum, corn, and flax. Crops respond well to irrigation, and there are
some vegetable farms. The bottom land is used mostly as native pasture or for pecan
orchards. Selected areas can be used for wildlife habitats and recreational areas. The
fact that some of the soils in this association are subject to occasional overflow must be
considered.

7. San Antonio-Crockett association

Deep clay loams and sandy loams with claypan

This association is on the uplands in the eastern and southeastern parts of the county.
The soil pattern is complex. The soils are mainly sandy clay, sandy clay loam, and sand,
but alluvial soils occur along the Medina and San Antonio Rivers and their tributaries.
Figure 5 shows the geographic association of San Antonio and Crockett soils in
associations 7; Hockley, Webb, and Crockett soils in association 8; Eufaula soils in
association 9; and alluvial soils in associations 5 and 6.

The soils in association 7 have moderately fine textured or fine textured subsoil. They
developed from sandy clay and sandy clay loam that contains some interbedded sandstone
of the Midway formation. These soils are mostly gently sloping, but along streams where
erosion is moderate to severe, they are more strongly sloping. The total extent of this
association is 19,968 acres, or about 2.5 percent of the county.

San Antonio soils have a dark grayish-brown to brown surface layer that is clay loam
in texture and 6 to 14 inches thick. They subsoil is brown to reddish-brown, very firm,
blocky clay or heavy sandy clay. About 50 percent of the association consists of San
Antonio soils.

Crockett soils have a dark grayish-brown to brown surface layer that is sandy loam in
texture and 8 to 14 inches thick. The subsoil consists of mottled heavy sandy clay loam
or sandy clay, is very firm, and has blocky structure. About 30 percent of the association
consists of Crockett soils.
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Both San Antonio and Crockett soils are slow to very slow in permeability. They have a
medium acid or slightly acid surface layer, a slightly acid or neutral subsoil, and a slightly
alkaline substratum that contains moderate amounts of free lime.

Minor parts of this association consist of Webb soils (10 percent), Hockley soils (5
percent), Orelia soils, (3 percent), and Zavala and Gowen soils, frequently flooded (2
percent). Webb soils have a surface layer of brown to dark reddish-brown fine sandy
loam and a subsoil of reddish-brown to red, blocky sandy clay. Hockley soils have a
surface layer of pale-brown loamy fine sand and a subsoil of mottled, blocky sandy clay.
Orelia soils have a dark-gray to dark grayish-brown, noncalcareous surface layer
underlain by slowly permeable, calcareous clay. These soils are nearly level and occupy
the highest positions in the landscape. Zavala and Gowen soils, frequently flooded, are
on the flood plains of the larger creeks and drainageways.
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Figure 5.—Representative pattern of soils in associations 5, 6, 7,8, and 9.

Most of the soils in this association are cultivated and are fairly productive of all crops
commonly grown in the area. Crops respond well to irrigation, but only a limited acreage in
this part of the county is irrigated. Heavy mesquite, huisache, whitebrush, pricklypear, and
annual weeds and grass grow on the acreages that are not cultivated. Some selected
areas can be used for wildlife, and many are suitable for vacation farms, shooting farms,
fishponds, picnic and camping areas, parks, and playgrounds. Onsite determinations
should be made before any construction is begun.

8. Hockley-Webb-Crockett association

Deep loamy sands and sandy loams over loam, sandy clay, and interbedded sandstone

This association is in the southeastern, southern, and southwestern parts of the county. The
soils are predominantly moderately deep loamy sands that have moderately fine textured or
fine textured subsoil and developed in sandy clay, thin-bedded sand, and sandstone of the
Wilcox formation. Most areas are gently sloping to undulating; the more sloping ones are
moderately to severely eroded. The total extent of this association is 159,744 acres, or about
20 percent of the county.
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Hockley soils have a light-colored surface layer that is loamy fine sand in texture and about
12 to 15 inches thick. The subsaoil is firm, blocky, mottled sandy clay loam. About 30 percent of
the association consists of Hockley soils.

Webb soils have a brown to reddish-brown surface layer that is fine sandy loam in texture
and about 8 to 18 inches thick. The subsoil is firm, red sandy clay to clay that has fine blocky
structure. The substratum is slightly alkaline and contains moderate amounts of free lime.
About 24 percent of the association consists of Webb soils.

Crockett soils occupy about 22 percent of the association. They are similar to the Crockett
soils in association 7.

Minor parts of this association consist of Orelia soils (2 percent), Duval soils (8 percent), San
Antonio soils (7 percent), and Gowen, Zavala, and Frio soils (7 percent). Orelia soils are closely
associated with Crockett soils and are similar to the Orelia soils in association 7. Duval soils
have a reddish-brown surface layer that is loamy fine sand or fine sandy loam in texture and
about 10 to 26 inches thick. The subsoil is moderately permeable, reddish-brown to reddish-
yellow sandy loam to sandy clay loam. San Antonio soils are closely associated with Webb
soils and are similar to the San Antonio soils that occur in association 7. Gowen and Zavala
soils occur on narrow terraces above the flood plains. Gowen soils are darker colored and more
clayey than Zavala soils. Zavala and Gowen soils, frequently flooded, and Frio soils are on the
flood plains of the larger creeks and drainageways.

Most of this association is in cultivation, The soils, for the most part, have only a moderate
water-holding capacity; consequently, yields are somewhat, limited. Crops respond well to
irrigation, and there are some vegetable farms. Grain sorghum, small grain, and corn are the
principal dryland crops. The number of acres planted to pasture grass is steadily increasing.
The acreages not cultivated now consist of a heavy growth of thorny brush, cacti, and annual
weeds and grass. Some selected areas can be used for recreational facilities such as shooting
farms, riding stables, fishponds, and picnic and camping areas. Each site should be examined
before any construction is begun.

9. Eufaula association

Deep fine sands it loamy subsoil

This association is in the extreme southern tip of the county. The soils are mostly deep,
loose, slightly acid sands that formed in sandy and clayey material of the Carrizo formation. The
total extent of this association is 63,898 acres, or about 8 percent of the county. Eufaula soils
have a light, brownish-gray to pale-brown surface layer that is 48 to 72 inches thick. The subsoil
is 12 to 22 inches thick and consists of pale-brown fine sand alternating with nearly continuous
horizontal bands of yellowish-red sandy loam that range from one-fourth inch to one-half inch in
thickness and are 2 to 4 inches apart. The substratum is red to yellowish-red sandy loam to
sandy clay loam and is many feet thick. About 90 percent of the association consists of Eufaula
soils.

Minor parts of this association consist of Hockley soils (5 percent) and Duval and Leming
soils (5 percent). Hockley and Duval soils occur in the southeastern part of the association, in
fairly low topographic positions. Leming soils are on nearly level, low terraces along the major
drainageways.

Most of this association is still in the native vegetation, which consists of post oak,
blackjack oak, hickory, switchgrass, little bluestem, sand dropseed, and annual weeds
and grass. Small areas are cultivated, and they are planted mainly to peanuts and
watermelons. All crops respond well to irrigation. The acreage under irrigation is steadily
increasing. Some selected areas can be used for recreational facilities. There are few
good roads.
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Descriptions of Soils

This section describes the soil series and mapping units of Bexar County. The
approximate acreage and the proportionate extent of each mapping unit are given in
table 1.

A general description of each soil series is given, and it is followed by brief
descriptions of the mapping units in that series. For full information on any one mapping
unit, it is necessary to read the description of the soil series as well as the description of
the mapping unit.

Following the name of the mapping unit is a symbol in parentheses. This symbol
identifies the mapping unit on the detailed soil map. Listed at the end of the description
of each mapping unit are the capability units, dryland and irrigated, and the range site in
which the unit has been placed. The page on which each capability unit and each range
site is described can be found readily by referring to the “Guide to Mapping Units”
(Removed) at the back of the report.

Soil scientists, engineers, students, and others who want detailed descriptions of soil
series should turn to the section “Formation, Classification, and Morphology of Soils.”
Many terms used in the soil descriptions and other sections of the report are defined in
the Glossary.

Austin Series

The Austin series consists of clayey soils that are moderately deep, moderately dark
colored, and very strongly calcareous. These soils are on the uplands and have gentle to
undulating, convex slopes. They developed under grass, in material weathered from
chalk or chalky marl.

The surface layer is dark grayish-brown silty clay. It is about 28 inches thick. To the
depth normally plowed, the structure is granular, but below that depth, it is fine,
subangular blocky.

The subsurface layer is about 18 inches thick. This layer is pale-brown silty clay and is
somewhat more clayey than the surface layer. It has moderate, medium and fine,
subangular blocky structure and is very hard when dry and firm but crumbly when moist.

The underlying material is chalky marl that contains much lime and many shale
fragments and is firm but crumbly when moist. This layer is easily penetrated by
roots.

The surface layer ranges from 16 to 30 inches in thickness and from very dark brown
to grayish brown in color. The darker colored soils are ordinarily the more clayey. The
subsurface layer ranges from 12 to 26 inches in thickness. The underlying material may
be either chalk or chalky marl, and it ordinarily contains many small shale fragments. A
profile of Austin silty clay is shown in figure 6.

Austin soils are lighter colored, less clayey, more calcareous, and more permeable
than the nearby Houston Black soils. They are deeper, lighter colored, and more
calcareous than Tarrant soils. They are more permeable and less clayey than Houston
soils. Austin soils are similar to Lewisville soils, which developed from old alluvium and
are typically less sloping. They are lighter colored and more deeply developed than the
closely associated Stephen soils.

Austin soils are easy to work. They are well drained, and their capacity to hold water is
good. Internal drainage is medium. Permeability is moderate. The large amount of free
lime tends to make some plant nutrients unavailable and increases susceptibility to water
erosion. Small grain, hay and pasture mixtures, and native grass are suitable crops. A
large part of the acreage has been cultivated but now most of it is in tame pasture or is
used as sites for shopping centers, subdivisions, playgrounds, or parks.
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Figure 6.—Profile of Austin silty clay, showing chalky underlying material.

Austin silty clay, 1 to 3 percent slopes (AuB).—This soil occupies low, broad
ridgetops. It occurs mainly as large, irregularly shaped areas in the northeastern and
central parts of the county. Included in the areas mapped are patches of other soils,
particularly Stephen soils, which also developed over chalk but are darker gray and less
deeply developed than this soil.

Associated soils include Houston soils, which are more clayey and less permeable
than Austin soils and occur near the foot of the long gentle slopes, and Austin silty clay, 3
to 5 percent slopes, small areas of which occur as side slopes that extend toward the
large streams.

This is a fairly productive soil that is suited to corn, small grain, and grain sorghum, and
to both native grass and adapted varieties of perennial grass. It has a crusty surface and
is susceptible to water erosion. Maintaining a balance between fertility and moisture is
also a problem. Fertilization, terracing, contour tillage, and proper use of plant residues
help to control erosion, conserve moisture, and maintain tilth and productivity. (Capability
unit lle-3, dryland; lle-3, irrigated; Rolling Blacklands range site)

Austin silty clay, 3 to 5 percent slopes (AuC).—The surface layer of this soil is
about 16 inches thick, and the subsurface layer about 14 inches. Where the slope is
strongest, spots of the lighter colored subsurface layer have been exposed by erosion.
Where the associated soils are of a more clayey texture, the surface layer of this soil is
more clayey than is typical. Small areas of undulating Tarrant soils, which occur as small
narrow ridges, and small areas of Houston clay, 3 to 5 percent slopes, are included in the
areas mapped.

This is a fairly productive soil that is suited to corn, small grain, grain sorghum, and
sudangrass, as well as to hay and pasture or to native grass. It is droughty and
susceptible to water erosion. Fertilization, terracing, contour tillage, and the proper use of
plant residues help to control runoff and erosion, conserve moisture and maintain tilth
and productivity. (Capability unit llle-5, dryland; 11I-5, irrigated; Rolling Blacklands range
site)

Bexar Series

The soils of the Bexar series are shallow to moderately deep, noncalcareous, and
dark colored. They occur as nearly level to gently undulating areas on the uplands. These
soils are mainly in the northern and northeastern parts of the county.
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The surface layer is dark reddish-brown clay loam and is about 18 inches thick. It has
very fine, subangular blocky structure and is firm but crumbly when moist. An estimated
30 percent of it, by volume, is made up of chert fragments that range from half an inch to
5 inches in diameter.

The subsoil is about 12 inches thick. It is red to dark reddish-brown cherty clay. The
structure is moderate, fine, blocky. Coarse fragments make up 15 to 60 percent of this
layer, by volume. The reaction ranges from slightly acid to mildly alkaline.

The underlying material is white or pinkish-white limestone that is weakly fractured in
the uppermost 2 or 3 inches. This material is partly weathered but becomes very hard
with increasing depth.

The surface layer ranges from 14 to 22 inches in thickness and from cherty clay loam
to gravelly loam in texture. The coarse angular fragments, which consist of chert and
hard limestone, are as much as 10 inches in diameter and make up 15 to 50 percent of
this layer, by volume. The subsoil is 40 to 55 percent clay and 15 to 60 percent coarse
fragments. The depth to limestone ranges from 16 to 36 inches. Both the thickness of the
soil and the number of coarse fragments vary considerably within short distances.
Locally, a thin, discontinuous layer of carbonates in the form of soft concretions and
lumps occurs above the limestone bedrock. Figure 7 shows chert and limestone
fragments within the profile of Bexar cherty clay loam.

Figure 7.—Profile of Bexar cherty clay loam.

Bexar soils are ordinarily redder, less clayey, and more cherty in the surface layer than
the associated Crawford soils. They are deeper, redder, and less limy than Tarrant soils.

Bexar soils are well drained but have good capacity to hold water. Permeability is
slow. These soils are nonarable because of the chert and limestone fragments, but they
are high in natural fertility and are moderately to highly productive of forage. For the most
part, they are used as pasture or range.
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In this county Bexar soils are mapped only with the closely associated Crawford soils.
The mapping unit, Crawford and Bexar stony soils, is described under the heading
“Crawford Series.”

Brackett Series

The Brackett series consists of very shallow and shallow, light-colored soils that
developed over soft limestone interbedded with hard limestone. These soils occur as
moderately sloping to steep, convex, cone-shaped hills. They are mainly in the northern
and northwestern parts of the county but occur in a few places in the northeastern part.
The alternate layers of hard and soft limestone give the slopes a “stairstep” appearance.
The slope range is 2 to 30 percent.

The surface layer is grayish-brown gravelly clay loam and is about 4 inches thick. This
layer has weak, granular structure and is friable when moist. It is very strongly
calcareous. About 20 percent of it, by volume, consists of limestone fragments that range
from about a quarter of an inch to as much as 6 inches in diameter.

The subsurface layer is light brownish-gray clay loam to silty clay and is about 8
inches thick. Soft limestone and lenses of chalky marl make up an estimated 30 percent
of this layer, by volume. The structure is weak to moderate, fine, granular. This layer is
hard when dry but friable when moist.

The underlying material is a thick bed of soft limestone that is interbedded with hard
limestone and contains lenses of chalky marl or calcareous clay.

In uneroded areas the surface layer ranges from 4 to 12 inches in thickness.
Excluding the gravel and stones, it ranges from clay loam to silty clay or light clay in
texture. Some areas are free of stones. This layer ranges from light brownish gray to gray
in color.

Brackett soils are lighter colored, less clayey, and less stony than the soils in the
Tarrant associations and more limy than Tarrant soils that overlie chalk. They are lighter
colored, less clayey, more limy, and less deeply developed than Crawford soils. They are
less deeply developed and lighter colored than Stephen soils. They are lighter colored,
less deeply developed, more limy, more crusty, and more sloping than Austin soils.

Brackett soils are well drained. Internal drainage is medium or slow. Erosion is active
in most areas, even where there is a natural cover of vegetation. Natural fertility is low to
moderate. These soils are best suited to pasture or range. The large amount of free lime
makes some plant nutrients unavailable; consequently, the quality of the forage is poor.
The better grasses include little bluestem, tall grama, seep muhly, sideoats grama, and
tall dropseed. The poorer range plants are Ashe juniper, queensdelight, red grama, and
annual weeds and grass.

Brackett soils, 12 to 30 percent slopes (BrE).—These soils are extensive. They
cover 24,488 acres and are mainly in the northern and northwestern parts of the county.
They occur as long slopes that range from hilly to steep, are strongly convex, and have a
“stairstep” appearance. The hills are cone shaped or nearly so and have low saddles
between the cone The slope is typically about 24 percent. These are loamy and
clayey soils that are light colored, very shallow, and strongly calcareous. They developed
over soft limestone interbedded with hard limestone. There are stones, gravel, channery
fragments, and cobblestones on the surface and in the surface layer. Patches of Tarrant
association, of Krum complex, and of Trinity and Frio soils, frequently flooded, are
included in the areas mapped.



Soil Survey of Bexar County, Texas 16

Figure 8.—Brackett soils, 12 to 30 percent slopes.

These soils are nonarable and are best suited to native grass. Maintaining an adequate
cover of native grass helps to control runoff and water erosion. Fencing, seeding, control of
grazing, water development, and brush control are a few of the necessary management
practices. (Capability unit VIIs-2, dryland; Steep Adobe range site)

Brackett soils, 5 to 12 percent slopes (BrD).—These soils occur on the tops and on
the upper side slopes of meandering ridges. They are mainly in the western and
northwestern parts of the county, but they also occupy a few scattered areas in the
northern part. The slope generally is between 5 and 8 percent, but in places it is as much
as 12 percent. These are light-colored, very shallow, and strongly calcareous soils that
developed over chalk. They have stones, gravel, channery fragments, and cobblestones
on the surface and in the surface layer. Patches of Austin soils and of Tarrant soils, chalk
substratum, are included in the areas mapped.

These soils are nonarable and are best suited to native grass. Natural fertility is low.
Runoff is rapid, and erosion is active, even where there is a natural cover of vegetation.
Maintaining an adequate cover of native grass helps to control runoff and erosion.
Fencing, seeding, controlled grazing, water development, and brush control are a few of
the necessary management practices. (Capability unit Vlls—1, dryland; Adobe range site)

Brackett clay loam, 1 to 5 percent slopes (BpC).—This soil is mainly in the western
and northwestern parts of the county but also occupies some small scattered areas in the
northern and northeastern parts. On the landscape it is below Brackett soils, 5 to 12
percent slopes, and above the deeper, darker colored Austin silty clay, 3 to 5 percent
slopes. Patches of both of these soils are included in the areas mapped. The slope
generally is between 1 and 5 percent, but in a few areas it is as much as 7 percent.

The surface layer is about 6 inches thick. The subsurface layer is silty clay and is
about 9 inches thick. The underlying material is white chalk that can be penetrated by
roots The profile is deeper than that of Brackett soils, 5 to 12 percent slopes.

This soil is used as pasture and is also cultivated. It is generally planted to small
grain that can be grazed in winter. Cultivated areas are grayer in the surface layer than
areas that are in native vegetation, because material in the subsurface and surface
layer has been mixed during tillage. This soil is droughty and susceptible to water
erosion. Fertilization, terracing, contour tillage, and proper use of plant residues help to
control runoff and erosion, conserve moisture, and maintain tilth and fertility. (Capability
unit IVe—7 dryland; Adobe range site)
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Figure 9.—Profile of Brackett clay loam, 1 to 5 percent slopes, showing roots in chalky underlying
material.

Brackett-Austin complex, 1 to 5 percent slopes (BsC). — These shallow and
moderately deep soils occur as knolls and narrow ridges on the uplands in the western,
north-central, and northeastern parts of the county. The Brackett soils in this complex are
similar to Brackett clay loam. The Austin soils are similar to those described under the
heading “Austin Series” but are lighter colored in the surface layer, particularly in cultivated
areas. They occur as slopes between the meandering ridges and the knolls. Both of these
soils developed over chalk that is easy to dig into with an auger or a spade. Included in the
areas mapped are patches of Tarrant soils, chalk substratum, which occur as “caps” on the
higher lying knolls, and of Houston clay, which occurs as foot slopes.

These soils are used as pasture and are also cultivated. They are generally planted to
small grain that can be grazed in winter. The large amount of free lime in these soils tends to
tie up some plant nutrients and increases susceptibility to water erosion. Droughtiness is also
a limitation. Fertilization, terracing, contour tillage, seeding to hay and pasture mixtures, and
proper use of crop residues help to control erosion, conserve moisture, and maintain
productivity. (Brackett soils: capability unit IVe-7, dryland; Adobe range site. Austin soils:
capability unit IVe-7, dryland; Rolling Blacklands range site)

Brackett-Tarrant association, hilly (8 to 30 percent slopes) (Bte).—These soils are
extensive in the northern third of the county. Tarrant soils are on the tops and the upper
side slopes of ridges, just above Brackett soils. Included in the areas mapped are
patches of Krum, Crawford, Patrick, and Lewisville soils.

These soils are nonarable and are best suited to native grass. Maintaining an
adequate cover of vegetation helps to control runoff and water erosion. Fencing, seeding,
control of grazing, water development, and brush control are a few of the necessary
management practices. (Brackett soils: capability unit VIIs-2, dryland; Steep Adobe range
site. Tarrant soils: capability unit VIs-3, dryland; Low Stony Hill range site)
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Crawford Series

The soils of the Crawford series are very dark grayish-brown to reddish-brown clay.
They occur as broad, nearly level to gently undulating areas and are extensive in the
northern part of the county.

The surface layer is noncalcareous, about 8 inches thick, and very dark grayish brown
or very dark brown. It has fine, subangular blocky and granular structure. When moist,
this layer is very firm but breaks easily to a mass of fine clods. When dry, it is very hard
and contains many large cracks. There are few to many angular fragments of chert and
limestone that range from a quarter of an inch to as much as 24 inches in diameter.

The subsurface layer is dense, angular blocky clay. It is browner or more reddish than
the surface layer and has a coarser, wedge-shaped structure. This layer is neutral or
slightly acid, but it may be limy in the lower part. It is about 26 inches thick and either
overlies a thin layer of yellowish-red to pale-brown, limy clay or, if the limy layer is
lacking, rests on hard, fractured limestone that is many feet thick.

The surface layer ranges from 6 to 10 inches in thickness. It ranges from clay through
gravelly or cherty clay to stony clay in texture; stony clay is predominant. The reaction in
the solum ranges from slightly acid to mildly alkaline. The depth to limestone bedrock
ranges from 17 to 45 inches.

Crawford soils are deeper, redder, and less limy than Tarrant soils. They are more
clayey and less red in the surface layer than Bexar soils. As compared with Brackett
soils, they are deeper, darker colored, and less limy, and they developed over harder
limestone.

Crawford soils are naturally well drained. Internal drainage and permeability vary
according to moisture content; water moves rapidly when the soil is dry and cracked, but
very slowly when the soil is wet. Most of the acreage is used as pasture or range. The
soils are high in natural fertility and are moderately to highly productive of forage. Oats
and other small grains are grown on a few small nonstony areas. The native vegetation
ordinarily consists of Texas wintergrass, little bluestem, sideoats grama, and
buffalograss, and scattered live oak, post oak, and mesquite trees.

Crawford and Bexar stony soils (0 to 5 percent slopes) (Ch).—These soils occur
as large areas, generally several hundred acres in size, and form a nearly continuous belt
extending westward from the northeastern part of the county to a little south of Helotes.

Crawford soils make up about 51 percent of the acreage. About 90 percent of this
consists of soils that are stony clay in texture and are shallow to moderately deep over
hard limestone. The surface layer is very dark gray to dark reddish-brown, noncalcareous
clay and is 8 or 9 inches thick. From 10 to 40 percent of this layer consists of chert and
limestone fragments. These fragments, which are on the surface and in the surface layer,
range from a quarter of an inch to 24 inches in diameter. The subsurface layer generally
contains a few chert fragments or small flags of cherty limestone.

Bexar soils make up 36 percent of the acreage. The surface layer of these soils ranges
from cherty clay loam to gravelly loam in texture and from 14 to 22 inches in thickness.
The subsoil is cherty clay and ranges from 6 to 14 inches in thickness.

Included in the areas mapped are small tracts of Tarrant soils and of a soil that is
similar to Bexar soils except that it is very shallow. These inclusions make up 13 percent
of the acreage.

For the most part, these soils are nonarable and are best suited to native grass.
Maintaining an adequate cover of vegetation helps to control runoff and water erosion.
Fencing, seeding, control of grazing, water development, and brush control are a few of
the necessary management practices. (Crawford soils: capability unit VIs-1, dryland;
Redland range site. Bexar soils: capability unit VIs-1, dryland; Redland range site)
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Crawford clay (0 to 1 percent slopes) (Ca).—Patches of this soil are scattered
throughout the hard limestone area. Most are in the uplands, but a few are in the valleys.
The surface layer is dark brown or dark reddish brown, noncalcareous, and 8 to 10
inches thick. Wide cracks form when it dries. The subsurface layers are clay and are
noncalcareous also. They are redder than the surface layer. During prolonged dry
periods, the cracks in the surface laver are likely to extend into the subsurface layers.
Limestone ordinarily occurs at a depth of 24 to 36 inches. In some places, however, there
is a few inches of limy clay over the limestone. Included in the areas mapped are small
tracts of Crawford stony clay, of Bexar cherty clay loam, of Lewisville clay loam, 0 to 1
percent slopes, and of Patrick clay, 1 to 3 percent slopes.

This is a productive soil that is suited to corn, small grain, grain sorghum, and
sudangrass. Water intake is slow, and water erosion is a hazard. A plowpan is likely to
form. Fertilization, terracing, contour tillage, and proper use of plant residues help to
control erosion, conserve moisture, and maintain tilth and productivity. (Capability unit
Ille-2, dryland; llle-2, irrigated; Redland range site)

Crockett Series

The Crockett series consists of moderately deep, dark-colored, nearly level to gently
sloping sandy loams. These soils are in the southern third of the county.

The surface layer is brown or dark brown, noncalcareous, easily worked, and about 10
inches thick. It. has weak, granular structure or is structureless.

The subsoil is about 34 inches thick. It is brown with red and gray mottles, has medium,
blocky structure, and is extremely hard when dry. This layer is noncalcareous.

The underlying material is sandy clay that has much free lime in the uppermost few inches
and less with increasing depth. In places the sandy clay is interbedded with sandstone.

The surface layer ranges from 8 to 14 inches in thickness and from dark brown to dark
grayish brown in color. The subsoil ranges from 25 to 40 inches in thickness, from brown
to dark brown in color, and from sandy clay loam to sandy clay in texture. It has red,
yellow, and gray mottles that range from few to many and from distinct to faint. Depth to
the lime accumulation ranges from 35 to 50 inches.

Compared with Crockett soils, San Antonio soils have a browner surface layer and a
redder, unmottled subsoil; Orelia soils are darker gray and more clayey in the surface
layer and have a compact, unmottled subsoil; Webb and Duval soils are redder in the
surface layer and have a less dense, more sandy, redder, blocky subsoil; and Hockley
soils have a sandier, thicker, lighter colored surface layer and a sandier, more
permeable, mottled subsoil.

Crockett soils are naturally well drained. Internal drainage is very slow but is adequate
for field crops. The water-holding capacity is low in the surface layer but good in the
subsoil. Natural fertility is moderate. Water erosion is a hazard. These soils are suited to
small grain, grain sorghum, corn, and other dryland crops commonly grown in the area.
They are also suited to native grass and to adapted varieties of introduced grass grown
for tame pasture. Most of the acreage is cultivated. A few small areas are irrigated and
planted to truck crops.

Crockett fine sandy loam, 0 to 1 percent slopes (CfA).—This soil occurs as small,
scattered areas on the uplands in the southern third of the county. It differs from the soil
described as typical of the series in that it is less sloping and has a thicker and darker
colored surface layer. There is little surface runoff and consequently no hazard of water
erosion. Included in the areas mapped are small tracts of Orelia clay loam, 0 to 1 percent
slopes, of Leming loamy fine sand, 0 to 3 percent slopes, and of Crockett fine sandy
loam, 1 to 3 percent slopes.
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The surface layer is grayish brown or very dark grayish brown and is about 14 inches
thick. The subsoil is dark grayish-brown to light olive-brown, blocky sandy clay and has
red and dark yellowish-brown mottles. This layer is about 32 inches thick.

This soil is easily tilled, but if it is too wet when cultivated, it tends to crust, and clod.
Most of the acreage is cultivated and planted to small grain, grain sorghum, and corn.
The acreage in tame pasture has been increasing steadily. Fertilization, crop rotation,
and proper use of plant residues help to conserve moisture and maintain tilth and
productivity. (Capability unit 1l1s-1, dryland; IlIs-3, irrigated; Tight Sandy Loam range site)

Crockett fine sandy loam, 1 to 3 percent slopes (CfB).—This is the most extensive
of the Crockett soils in this county; the areas shown on the map range from 20 acres to
as much as 350 acres in size. The slopes are weakly convex, and the gradient ranges
from 1 to 4 percent but is generally less than 2.5 percent. This soil has more runoff than
Crockett fine sandy loam, 0 to 1 percent slopes, and is moderately susceptible to water
erosion. Included in the areas mapped are small tracts of Hockley loamy fine sand, 1to 3
percent slopes, of San Antonio clay loam, 1 to 3 percent slopes, and of Orelia clay loam,
1 to 3 percent slopes.

The surface layer is about 10 inches thick. It is easily worked, but if it is too wet when
cultivated, it tends to crust and clod. The subsoil is noncalcareous sandy clay mottled
with red and yellowish red. This layer is about 34 inches thick. It has a blocky structure
and is very firm when moist.

This soil is moderately productive of most dryland crops. A large acreage is cultivated,
and the acreage in tame pasture has been increasing steadily. Susceptibility to water
erosion and lack of moisture are limitations. Fertilization, terracing, contour tillage, and
proper use of plant residues are needed to help control erosion, conserve moisture,
increase water intake, and maintain tilth and fertility. (Capability unit Ille-1, dryland; Ille-1,
irrigated; Tight Sandy Loam range site)

Crockett soils, 2 to 5 percent slopes, eroded (CkC2).—These soils occur around
the head of streams and on short, steep side slopes where the streams are deeply
entrenched. They are mainly in the southeastern part of the county and are not extensive.
They have more rapid runoff than the other Crockett soils. Rills and gullies have formed
in most areas. The gullies are 3 to 6 feet wide, 12 to 18 inches deep, and 150 to 300 feet
apart. The slope is generally between 3.5 and 4 percent. About 8 percent of the acreage
mapped consists of small areas of Orelia soils, San Antonio soils, and other Crockett
soils.

The surface layer ranges from dark grayish brown to brown. Except in the more
eroded areas, where this layer has been mixed with the subsoil, the texture is fine sandy
loam. The subsoil is similar to that described as typical of the series.

Most of the acreage is, or has been, cultivated. Because of erosion, however, these
soils are not productive and are best suited to grass. They need to be fertilized and
planted to native grass or adapted varieties of perennial grass. (Capability unit Vie-1,
dryland; Tight Sandy Loam range site)

Duval Series

The Duval series consists of sandy upland soils that are deep, reddish, and nearly level
to moderately sloping. These soils developed over calcareous sandy material and soft
sandstone. They occur in the southeastern and southern parts of the county.

The surface layer is brown to reddish-brown, slightly acid fine sandy loam or loamy fine
sand and is about 14 inches thick. It. has weak, granular structure, is friable when moist,
and is easily worked. Plowing tends to destroy the structure; consequently, in cultivated
areas this layer appears structureless.
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The subsoil is yellowish-red, slightly acid sandy clay loam and is about 40 inches
thick. It contains more clay than the surface layer. This layer has weak, coarse, prismatic
structure and is friable when moist.

The underlying material is very pale brown, slightly acid loam mixed with weakly
consolidated sandstone. This material is massive and porous and is friable when moist. It
extends to a depth of several feet.

The surface layer ranges from 10 to 26 inches in thickness, from dark reddish brown to
dark brown in color, and from fine sandy loam to loamy fine sand in texture. The subsoil
ranges from 20 to 44 inches in thickness, from reddish brown to yellowish red in color, and
from heavy sandy clay loam to heavy loam in texture. The clay content in the subsoil
ranges from 17 to 25 percent. Free lime seldom occurs within 60 inches of the surface.

Duval soils are more permeable and have a less clayey subsoil than the closely
associated Webb soils, which have some accumulation of lime within 60 inches of the
surface. They are less brown and less clayey in the surface layer and have a less clayey
subsoil than San Antonio soils, which also have a zone of lime accumulation. They are
more permeable and redder in the surface layer and have a less clayey subsoil than
Hockley soils, which have a mottled subsaoil.

Duval soils are moderately well drained or well drained. Internal drainage is medium or
rapid. The soils take up water well but have moderate to low capacity to store water for
plants. Natural fertility is moderate. Water erosion and wind erosion are hazards. These
soils are well suited to small grain, grain sorghum, corn, and hay and pasture mixtures. If
irrigated, they are suited to all types of truck crops. Most of the acreage is cultivated.

Duval fine sandy loam, 1 to 3 percent slopes (DnB).—This soil occurs as small
areas, mostly as narrow ridgetops, in the southeastern part of the county. Runoff is
medium or slow. Included in the areas mapped are small tracts of Webb fine sandy loam,
1 to 3 percent slopes, and of Crockett fine sandy loam, 1 to 3 percent slopes.

The surface layer is about 14 inches thick. This layer is easily worked, but if it is too
wet when cultivated, a plowpan is likely to form. The subsoil consists of massive, porous
sandy clay loam and is about 30 inches thick. Free lime seldom occurs within 60 inches
of the surface.

This is a productive soil, and almost all of it is cultivated. Grain sorghum, corn, small
grain, sudangrass, and cotton are suitable crops. Hay and pasture mixtures can be grown
also. Water erosion is the main limitation. Fertilization, terracing, contour tillage, and
proper use of plant residues are needed to help control erosion and maintain fertility and
tilth. (Capability unit lle-1, dryland; lle-1, irrigated; Sandy Loam range site)

Duval fine sandy loam, 3 to 5 percent slopes (DnC). — This soil occurs as small,
scattered areas, mainly in the southeastern and southern parts of the county. It has a thinner
surface layer than Duval fine sandy loam, 1 to 3 percent slopes, and because it is steeper,
has more rapid runoff. Nevertheless, runoff is only medium. Included in the areas mapped
are small tracts of Webb fine sandy loam, 3 to 5 percent slopes, of Duval loamy fine sand, 3
to 5 percent slopes, and of Crockett fine sandy loam, 1 to 3 percent slopes.

The surface layer is about 10 inches thick. The subsoil consists of massive, porous
material and is about 30 inches thick. The subsoil consists of massive, porous material
and is about 30 inches thick.

This is a fairly productive soil, and most of it is cultivated. It is suited to grain sorghum,
small grain, sudangrass, corn, and cotton. It is also suited to tame pasture consisting of
native and introduced grasses. Water erosion is a hazard. Also, a plowpan is likely to
form, which will result in slow water intake. Fertilization, terracing, contour tillage, and
proper use of plant residues are needed to help control erosion, conserve moisture, and
maintain fertility. (Capability unit llle-4, dryland; llle-3, irrigated; Sandy Loam range site)
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Duval loamy fine sand, 1 to 5 percent slopes (DmC). —This soil occurs as small,
rounded hills or low, intermittent ridges. It is in the southern part of the county, just north of
the sandier Eufaula soils. Runoff is slow. Included in the areas mapped are small tracts of
Hockley loamy fine sand, 1 to 3 percent slopes, of Webb fine sandy loam, 3 to 5 percent
slopes, and of Crockett fine sandy loam, 1 to 3 percent slopes.

The surface layer is loose and winnowed and is about 16 inches thick. The subsoil is
about 44 inches thick. It consists of massive, porous sandy clay loam that is easily
broken into fragments. Free lime seldom occurs within 60 inches of the surface.

This is a fairly productive soil. Most of it is either in cultivated crops or in tame pasture.
Small grain, grain sorghum, corn, peanuts, watermelons, and sudangrass are suitable
crops. Also suitable are native grass or adapted varieties of perennial grass grown for
tame pasture. Wind erosion has damaged this soil to the extent that the surface layer in
cultivated areas is now more sandy than it was before it was plowed. Water erosion is a
hazard, and lack of fertility and of moisture is a limitation. Fertilization, wind stripcropping,
and proper use of all plant residues are needed to help control erosion, conserve
moisture, and maintain fertility. (Capability unit llle-9, dryland; Ilic-2, irrigated; Deep Sand
range site)

Duval soils, 3 to 5 percent slopes, eroded (DsC2), — These soils occur mainly in
the southern and southwestern parts of the county, within larger areas of the Duval fine
sandy loams and the Duval Loamy fine sands. Generally, they occur on knolls and low
hills or at the head of drainageways. They have been seriously damaged by sheet and
gully erosion. In some areas they have lost all of the original surface layer, but in others
most of the original surface layer remains. Many tracts are dissected by gullies that are
10 to 50 feet apart. Included in the areas mapped are small tracts of Hockley loamy fine
sand, 3 to 5 percent slopes, eroded, of Webb fine sandy loam, 3 to 5 percent slopes, and
of Crockett fine sandy loam, 1 to 3 percent slopes.

These soils are best suited to native grass or adapted varieties of perennial grass.
Most of the acreage is idle farmland or is used for tame pasture. Water erosion is a
hazard, and lack of soil moisture is a limitation. Fertilizer and a protective cover of
vegetation are needed to help control erosion, conserve moisture, and maintain fertility.
(Capability unit IVe-5, dryland; llle-7, irrigated; Deep Sand range site)

Eufaula Series

The Eufaula series consists of undulating sandy soils that are deep, loose, light
colored, and slightly acid. These soils occur in the extreme southern tip of the county.

The surface layer is noncalcareous, light brownish-gray fine sand about 7 inches
thick. This layer is structureless and is very loose, even when moist.

The subsoil also is fine sand but is lighter colored than the surface layer. It ranges
from about 35 inches to more than 72 inches in thickness. This layer is structureless.

The underlying material consists of pale-brown fine sand and nearly continuous,
alternate horizontal bands of yellowish-red sandy loam. The bands are a quarter of an
inch to half an inch thick and 2 to 4 inches apart. This layer ranges from 12 inches to
more than 72 inches in thickness. It is structureless and is very friable when moist.

The substratum consists of massive, red sandy clay loam that is extremely hard when
dry. The reaction is slightly acid. Few plant roots enter this layer.

The surface layer ranges from 4 to 7 inches in thickness and from grayish brown to
light, brownish gray in color. The subsurface layer ranges from 30 inches to more than
72 inches in thickness and from light gray to very pale brown in color. The substratum
ranges from 12 inches to more than 72 inches in thickness. The lenses, or hardened
bands, are an eighth of an inch to half an inch thick and half an inch to 6 inches apart.
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Eufaula soils are sandier, thicker in the surface layer, and less clayey in the subsoil than
Hockley soils. They are less red, sandier, thicker in the surface layer, and less clayey in the
subsoil than Duval soils. They are more sloping, thicker and sandier in the surface layer, and
less clayey in the subsoil than Leming loamy fine sand, which has a mottled gray and
yellowish-brown subsoil that is within 30 inches of the surface.

These deep, sandy soils are naturally well drained. They absorb most of the precipitation
but have poor capacity to hold water. Unless protected by a cover of vegetation, they are
highly susceptible to wind erosion. Natural fertility is low to moderate. For the most part,
these soils are not cultivated. A few areas have been cleared and planted to peanuts,
watermelons, grain sorghum, corn, and small grain. Most of these areas are irrigated. The
acreage planted to Coastal bermudagrass and used as tame pasture has been increasing.
The native vegetation consists mainly of post oak, blackjack oak, and hickory trees; and
switchgrass, little bluestem, sand dropseed, sold Leavenworth vetch.

Eufaula fine sand, 0 to 5 percent slopes (EuC).—This soil occupies one large
acreage at the southern tip of the county and a few other scattered, small acreages. The
slope generally is between 0 and 5 percent, but in a few places it is as much as 7
percent. Included in the areas mapped are small tracts of Hockley loamy fine sand, 0 to 3
percent slopes, of Leming loamy fine sand, 0 to 3 percent slopes, and of Duval loamy fine
sand, 1to 5 percent slopes.

Nearly all of this soil is in native vegetation. If cultivated, it is highly susceptible to wind
erosion. Deep plowing, which ordinarily helps to control wind erosion, is impractical; the
surface layer is so thick that the clayey material in the subsoil cannot be plowed up and
mixed with the surface layer. This soil should be kept in permanent vegetation.
(Capability unit llle-6, dryland; llls-4, irrigated; Sandy Savannah range site)

Frio Series

The Frio series consists of limy alluvial soils that are moderately deep, grayish brown
or dark grayish brown, and nearly level. These soils occur on the flood plains along the
San Antonio River and the Medina River and their main tributaries.

The surface layer is grayish-brown or dark grayish-brown clay loam and is about 20
inches thick. It has weak, granular structure, is friable, and is easily worked. This limy
layer contains few to many worm casts and snail fragments.

The subsurface layer is light brownish gray. It is more loamy and more compacted
than the surface layer; the texture is light clay loam or loam. This layer has weak, fine,
granular structure. It is limy, firm but crumbly when moist, and about 5 inches thick.

The parent material is limy, friable, loamy alluvium that is easily penetrated by plant
roots. In places it contains thin layers of more sandy or more clayey material. There
are a few beds of water-rounded limestone gravel at a depth of 3 to 6 feet.

The surface layer of Frio soils ranges from 8 to 25 inches in thickness and from
loam to clay loam and silty clay loam in texture. The finer textured soils are the darker
colored. The subsurface layer is 5 to 20 inches thick. It has moderate, fine, granular
and subangular blocky structure and is friable when moist. The underlying material
ranges from sandy loam through light loam and stratified loam to clay loam in texture.

Frio soils are more clayey, darker colored, less limy, and less sloping than Karnes
soils. They are more deeply developed and more limy than the darker colored Gowen
soils. They are less brown, less clayey, and less deeply developed than Lewisville
soils. Frio soils are similar to Venus soils, but they are stratified, occur on lower
terraces, and have more accumulated calcium carbonate than those soils. They are
also similar to Patrick soils, but Patrick soils have a bed of gravel within 3 feet of the
surface and are less deeply developed than Frio soils.
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Frio soils are poorly drained to moderately well drained. Internal drainage is
medium. Permeability is moderate. The capacity to hold water is good. Natural fertility
is moderate. Water erosion and occasional flooding are hazards. Most of the acreage
is either in pecan orchards or in native pasture. The acreages that are cultivated are
planted to corn, grain sorghum, small grain, or hay crops. Truck crops are grown on a
small acreage that is irrigated.

Frio clay loam (0 to 1 percent slopes) (Fr).—This soil occurs mainly on the flood
plains of the Medina River and the San Antonio River and their chief tributaries, or on
low terraces bordering the flood plains. It is flooded occasionally. The surface is
uneven and in a few places is dissected by partly filled old stream channels, in which
water stands for short periods after floods. Except for the lowest depressions,
however, all of this soil is well drained. Included in the areas mapped are small tracts
of Patrick soils, 0 to 1 percent slopes, and of Karnes loam, 1 to 3 percent slopes.

The surface layer is about 20 inches thick. The subsurface layer is light brownish
gray in color and is about 5 inches thick. Below a depth of 25 to 30 inches, the texture
ranges from sandy loam through stratified loam to clay loam. The depth to water-
rounded limestone gravel ranges from 3 to 6 feet or more. This soil is limy throughout.

This is a fairly productive soil that is well suited to pecan orchards and native grass.
Some of it is cultivated. Corn, small grain, grain sorghum, and hay are the main crops.
Truck crops are grown in irrigated areas. Some tame pastures are irrigated with “black
water” from sewage effluent. Fertilization, brush control, seeding to native grass or
adapted varieties of perennial grass and setting out pecan trees are effective
measures for providing a cover of vegetation adequate to protect this soil during
floods. (Capability unit llw-1, dryland; llw-1, irrigated; Loamy Bottomland range site)

Gowen Series

The Gowen series consists of deep, dark-colored, nearly level soils that formed in
alluvium. These soils occur on flood plains in the eastern and southeastern parts of
the county.

The surface layer is dark-brown or very dark grayish-brown clay loam and is about
7 inches thick. It has weak, granular structure and is friable and easy to work. This
layer is noncalcareous.

The subsurface layer is noncalcareous, dark grayish-brown to very dark brown light
clay loam. It is more compacted and a little more sandy than the surface layer. This
layer is massive but porous, friable when moist, and about 40 inches thick.

The parent material consists of noncalcareous, friable, loamy and clayey alluvium
washed from the nearby uplands.

The surface layer ranges from 6 to 10 inches in thickness and from loam through clay
loam to sandy clay in texture. The finer textured soils are the darker colored. The, subsurface
layer is 36 to 54 inches thick. In reaction it is neutral or slightly acid. The underlying material
ranges from sandy clay that is mottled in places to stratified clay loam and sandy loam.

Gowen soils are lighter colored, less limy, and less clayey than Trinity soils and are darker
colored and less sandy than Zavala soils. They are less limy, less gray, and less deeply
developed than Frio soils, which occur on the flood plains of the larger rivers and streams
and developed from older alluvium.

Gowen soils have slow, surface drainage and slow to medium internal drainage. Their
permeability is moderate. The capacity to hold water is good. Natural fertility is high. Occasional
overflow is a hazard. These soils are cultivated and are also used as pasture. Grain sorghum,
corn, and small grain are the main crops. Adapted varieties of introduced perennial grass make
excellent pasture. The native vegetation consists of whitebrush; post oak, mesquite, elm,
hackberry, and pecan trees; and bristlegrass, Canada wildrye, and buffalograss.
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Gowen clay loam (0 to 1 percent slopes) (Go).—This soil is on short, narrow, nearly
level flood plains that border the major creeks and streams in the eastern and southeastern
parts of the county. It is flooded occasionally. Surface drainage is slow, and internal drainage
is slow to medium. Included in the areas mapped are a few small tracts of Trinity and Frio
soils, frequently flooded, and of Zavala and Gowen soils, frequently flooded. Also included
are small tracts of Crockett fine sandy loam, which has received sediments washed from the
surrounding uplands and consequently has a thicker surface layer than is typical.

If not flooded too frequently, this soil is well suited to pasture and is productive of
cultivated crops. If cultivated when moist, it is susceptible to compaction, which reduces
water intake and lowers production. The proper use of plant residues helps to maintain
tilth and fertility. (Capability unit llw-1, dryland; Ilw-1, irrigated; Bottomland range site)

Gullied Land (Gu)

This land type occurs along rivers and streams, where high terraces break to flood
plains. The topography is rough. The slope generally is between 12 and 20 percent, but
in many places it is more than 50 percent. Gullying and sheet erosion are severe. An
intricate network of shallow and deep gullies covers 80 to 90 percent of the area.

The gullies are 5 to 75 feet wide, 4 to 30 feet deep, and 3 to 50 feet apart. The soil
material consists of grayish-brown or light grayish-brown, strongly calcareous loam, clay
loam, or silty clay derived from alluvium. It washes off the steep, exposed slopes so
rapidly that there is not time for a soil profile to develop.

A typical area of Gullied land occurs in the southwestern part of the county, where Old
Pearsall Road crosses the Medina River.

This land type has little value for agriculture. The vegetation consists of mesquite
trees, lotebush, agrito, pricklypear, oakbrush, three-awn, and annual weeds and grass.
The cover is inadequate as protection against further erosion. (Capability unit Vlls-3,
dryland; Clay Loans range site)

Hilly Gravelly Land (HgD)

This land type occurs as knolls and narrow ridges throughout the county but mainly in
the southern and western parts. These ridges and knolls are probably erosion-resistant
remnants of old waterways. They rise about 30 to 40 feet above the surrounding Lewisville
and Houston Black soils. The slope range is 5 to 25 percent. Also mapped as Hilly gravelly
land are a few areas, mostly in the southern part of the county, of steep knolls and outcrops
of calcareous sandstone. The average size of these areas is about 12 acres, and 15
percent of each area consists of outcrops and boulders. Many of the knolls have a hard
caliche layer and a thin mantle of sandy loam.

Hilly gravelly land consists of beds of caliche or of gravelly, very strongly calcareous,
loamy alluvium 10 to 20 feet or more in thickness. The upper 3 to 12 inches of the caliche
layer is generally hard and platy. There are some nearly level areas 100 feet or so wide,
and on these a 4 to 8-inch mantle of limy, dark grayish-brown loam or clay loam has
formed. On the slopes, which are predominant in the landscape, there is very little solil; it
is estimated that only 15 percent of this land type is actually soil. In places there is a 2- to
3-foot bed of weak conglomerate consisting of sediments cemented with calcium
carbonates.

A typical area of Hilly gravelly land is just off Old Pearsall Road, half a mile southwest from
Loop 13, which is near Kelly Air Force Base.

This land type is used mainly as pits and quarries. It provides excellent roadbed material.
Some areas are used as native pasture. The native vegetation consists of mesquite trees,
thorny brush, and mid and short grasses. (Capability unit Vlls-3, dryland; Shallow Ridge
range site)
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Hockley Series

The Hockley series consists of sandy soils that are deep, light colored, and nearly
level to moderately sloping. These soils occur on the upland prairies, in the southern third
of the county.

The surface layer is pale-brown, slightly acid loamy fine sand and is about 16 inches
thick. It has weak, granular structure. This layer is very friable when moist and loose
when dry and is easily worked.

The subsoil is about 24 inches thick and has blocky structure. The upper part is
yellowish-brown sandy clay loam and has distinct mottles of yellow, red, and yellowish
brown. It is very firm when moist and very hard when dry. The lower part is yellowish-red
sandy clay loam and has faint mottles of red and yellowish brown. It is firm when moist
and hard when dry. The underlying material consists of reddish-yellow sandy clay loam
interbedded with weakly consolidated sandstone.

The surface layer ranges from 12 to 25 inches in thickness and from pale brown to
dark brown in color. The subsoil ranges from sandy clay to sandy clay loam in texture,
from 17 to 30 inches in thickness, and from brown to yellowish red in color. It has red,
yellow, and yellowish-brown mottles that range from faint to prominent.

Hockley soils are associated with Crockett, San Antonio, Eufaula, Duval, and Webb
soils. They are sandier, less brown, and more sloping than Crockett soils, which have a
well-defined layer of lime accumulation. They are lighter colored and are less clayey
throughout than San Antonio soils, which have an unmottled subsoil. They have a
thinner, less sandy, darker colored surface layer than Eufaula soils. They are less red
throughout the profile and have a less loamy, less permeable subsoil than Duval soils,
which have an unmottled, massive subsoil. They are more sandy and less red than Webb
soils, which have an unmottled, red, blocky subsoil.

Hockley soils have medium or slow surface drainage and slow or very slow internal
drainage. Drainage is adequate for crops. The water-holding capacity is low in the surface
layer but good in the subsoil. Natural fertility is moderately low. Wind erosion and water
erosion are hazards. For the most part, these soils are cultivated. Peanuts, corn, small grain,
grain sorghum, and watermelons are the main crops. Only a small acreage is irrigated, chiefly
permanent pastures that are seeded to Coastal bermudagrass.

Hockley loamy fine sand, 0 to 3 percent slopes (HkB).—This soil occurs throughout the
southern third of the county. The slope is as much as 6 percent in places but is dominantly
about 2 percent. This soil is typical of the series and is the most extensive of the Hockley
soils in the county. The areas mapped range from 10 acres to several hundred acres in size.
The larger areas are irregular, circular, or oblong in shape. Included in the areas mapped are
small tracts of Webb fine sandy loam, 1 to 3 percent slopes, of Crockett fine sandy loam, 1 to
3 percent slopes. In the extreme southern part of the county, low, narrow ridges of Eufaula
fine sand finger into large areas of this Hockley soil.

The surface layer is about 16 inches thick. The subsoil is sandy clay loam and is about 24
inches thick. Free carbonates ordinarily have been leached to a depth of 6 to 8 feet, but in
some areas there is a weakly defined accumulation at a depth of about 4 feet.

Most of this soil is cultivated. Peanuts and watermelons are the main crops, but corn, grain
sorghum, small grain, sudangrass, vetch, and hay and pasture mixtures are well suited. The
sandy surface layer is low in both fertility and water-holding capacity. Cultivated fields are
susceptible to wind erosion. In many places the finer soil particles have been removed and
the surface layer is now fine sand. Along fence rows there are accumulations of soil material
1.5 to 3 feet high. Fertilization, proper use of plant residues, and wind stripcropping are
needed to help control erosion, conserve moisture, maintain fertility, and supply organic
matter. (Capability unit llle-8, dryland; IlIs-1, irrigated; Deep Sand range site)
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Hockley loamy fine sand, 3 to 5 percent slopes (HkC).—This soil occupies both long,
narrow slopes along the larger field drainageways and convex slopes that separate the nearly
level Hockley soils from the higher lying Eufaula soils. It occurs throughout the southern third
of the county. The surface layer is thinner than that of Hockley loamy fine sand, 0 to 3
percent slopes. It is thinner on the upper three quarters of the slope than on the lowest
guarter, where deposition is heaviest. The areas range from 5 to 250 acres in size. Included
in the areas mapped are small tracts of Duval loamy fine sand and Crockett fine sandy loam
and small, narrow ridges of Eufaula soils that, finger in from higher positions.

The surface layer is about 12 inches thick. The subsoil is sandy clay loam and has many
fine, distinct mottles of red and yellowish brown. It is about 28 inches thick. Its structure is
blocky. Permeability is slow. Lime seldom occurs above a depth of 72 inches.

About 75 to 80 percent of the acreage is cultivated. Peanuts, watermelons, small grain,
and grain sorghum are the main crops. A small acreage is in tame pasture. In some areas
gullies have formed where water has collected in various spots across the slope or at the
head of draws. Fertilization, wind stripcropping, and proper use of plant residues are needed
to help control erosion, conserve moisture, supply organic matter, and maintain fertility.
(Capability unit 1Ve-5, dryland; llle7, irrigated; Deep Sand range site)

Hockley loamy fine sand, 3 to 5 percent slopes, eroded (HkC2).—This soil occurs
within larger areas of Hockley soils, mainly as long, narrow slopes along the larger
drainageways and at the head of large draws. The soil has been severely eroded by wind
and water. Shallow, saucer-shaped gullies that are crossable with farm machinery and deep,
U-shaped gullies not crossable with farm machinery have divided and cut through fields and
made cultivation difficult. The gullies are 8 to 15 feet wide, 1 foot to 8 feet deep, and 10 to 80
feet apart. Areas of this soil average about 52 acres in size. Included in the areas mapped
are patches of other Hockley loamy fine sands, of Crockett soils, 3 to 5 percent slopes,
eroded, and of Webb soils, 3 to 5 percent slopes, eroded.

The thickness of the surface layer ranges from 0 to 20 inches but is typically about 12
inches. The texture ranges from loamy fine sand in uneroded areas to fine sandy loam
or sandy clay loam in eroded areas. The subsoil is essentially the same as the one
described as representative of the series.

This soil is best suited to grass, and a good cover of grass is needed for protection
against further erosion. Fertilization, seeding to native grass or adapted varieties of
introduced grass, mowing or controlled grazing, brush control, and diversion of runoff are
measures that help grass to become established. (Capability unit Vie-4, dryland; Deep
Sand range site)

Houston Series

The Houston series consists of upland soils that are deep, moderately dark colored,
and gently sloping to strongly sloping. These soils occur in the northeastern, eastern,
south-central, and southwestern parts of the county.

The surface layer is grayish brown to light olive brown, calcareous, clayey, and about
25 inches thick. Wide cracks form when it dries. The structure is weak, very fine, blocky
to the depth normally plowed, but below that depth it is moderate, fine, blocky. This layer
is extremely firm but crumbly when moist.

The subsurface layer is grayish-brown or light yellowish-brown clay and is about 18
inches thick. Cracks form in this layer also, when the soil is dry. This layer has moderate,
fine, blocky structure and is extremely firm but crumbly when moist. The lime content is
about 6 to 8 percent, by volume.

The underlying material consists of pale-yellow to olive-yellow, calcareous clay that
contains much lime, some altered shale fragments, and many gypsum crystals.
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The surface layer ranges from 12 to 38 inches in thick-ness and from very dark
grayish brown to light olive brown in color. The darker colored soils are associated with
Houston Black soils. The lighter colored ones are associated with Austin soils and with
the Tarrant soils that have a chalk substratum. The texture is clay. Shrinking and swelling
cause churning, or self mulching, within the soil profile. Locally, the surface layer may be
noncalcareous, and there may be scattered pebbles on the surface. The subsurface layer
ranges from 12 to 24 inches in thickness and from dark grayish brown to light yellowish
brown in color. It contains small to large amounts of lime.

Houston soils have a thinner, lighter colored surface layer and are typically more
sloping than Houston Black soils. They are less limy, somewhat darker colored, less
sloping, and more deeply developed than Sumter soils. They are less limy, less granular,
less permeable, and more clayey than Austin soils. They are lighter colored, less
granular, less permeable, and more deeply developed than the Tarrant soils that have a
chalk substratum.

Houston soils have slow to rapid surface drainage; runoff is very rapid after the surface
soil is saturated. Internal drainage is slow or very slow. The capacity to hold water is
good. Natural fertility is moderately high. Water erosion is a hazard. For the most part,
these soils are cultivated. Grain sorghum and corn are the main crops. Also grown are
small grain, cotton, other dryland crops, and native grass and adapted varieties of
perennial grass. A small acreage is irrigated.

Houston clay, 1 to 3 percent slopes (HnB)—This soil occurs just above the flood
plains of Martinez Creek and its main tributaries. It is inextensive and is mainly in the
eastern part of the county. There is little or no hazard of water erosion. Included in the
areas mapped are patches of Houston Black clay, 1 to 3 percent slopes, of Trinity clay, of
Trinity and Frio soils, frequently flooded, and of Austin silty clay, 1 to 3 percent slopes.

The surface layer is grayish brown and is about 15 inches thick. The subsurface layer
is light olive brown, is about 16 inches thick, has medium, blocky structure, and is
extremely hard when dry.

Most of the acreage is dryfarmed. Grain sorghum and corn are the main crops.
Fertilization, terracing, contour tillage, and proper use of plant residues are needed to
help control erosion, conserve moisture, and maintain tilth and productivity. (Capability
unit llle-2, dryland; llle-2, irrigated; Rolling Blacklands range site)

Houston clay, 3 to 5 percent slopes, eroded (HNC2).—This soil is on the uplands,
mainly in the northeastern and south-central parts of the county. Most areas are rounded
but irregular in shape, but some are long, narrow slopes along creeks or drainageways.
Runoff is more rapid than on Houston clay, 1 to 3 percent slopes. The hazard of water
erosion is moderate. Included in the areas mapped are patches of Houston clay, 3to 5
percent slopes, severely eroded, of Houston Black clay, 3 to 5 percent slopes, and of
Austin silty clay, 3 to 5 percent slopes.

The surface layer is grayish brown. It is about 25 inches thick in areas where this soil is
associated with Houston Black soils and somewhat thinner where this soil is associated with
Austin soils. The slope is as much as 7 percent in places but is generally less than 5 percent.
There are some scattered pebbles, as much as 3 inches in diameter, on the surface.

Most of this soil is cultivated. Grain sorghum and corn are the main crops. Fertilization,
terracing, contour tillage, and proper use of plant residues are needed to help control
erosion, conserve moisture, and maintain tilth and productivity. (Capability unit Ille-3,
dryland; Rolling Blacklands range site)

Houston clay, 3 to 5 percent slopes, severely eroded (HNC3).—This soil is inextensive.
It occurs as long, narrow areas, mainly in the northeastern and eastern parts of the county. It
differs from Houston clay, 3 to 5 percent slopes, eroded, in that it has shorter, more sharply
breaking slopes, a thinner surface layer, and moderately severe rill and gully erosion. In the
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more severely eroded areas, which make up about 12 to 15 percent of the acreage, the
gullies are 8 to 10 feet across, 1.5 to 6 feet deep, and 50 to 200 feet apart. The deeper gullies
have cut into the parent material. Most areas are about 30 acres in size. Included in the areas
mapped are small tracts of Houston clay, 5 to 8 percent slopes, of Houston Black clay, 3to 5
percent slopes, and of Houston Black gravelly clay, 3 to 5 percent slopes.

The surface layer is 10 to 20 inches thick. It is thinnest on the upper part of the slopes. It
is somewhat lighter colored than is typical because of the loss of organic matter. The
subsurface layers are essentially the same as those described for the series.

Most of this soil has been cultivated but is now idle or in permanent pasture.

Converting the entire acreage to pasture and applying proper amounts of fertilizer would
help to control erosion, conserve moisture, and maintain tilth and fertility. (Capability unit
IVe-3, dryland; Rolling Blacklands range site)

Houston-Sumter clays, 5 to 10 percent slopes, severely eroded (HoD3).—These
very shallow soils occupy long, narrow areas, mainly in the eastern part of the county.
There are scattered pebbles on the surface in some places. The Houston soils in this
association occur as strongly sloping areas that have been damaged by water erosion.
Sumter gravelly clay is very shallow and occurs as strongly sloping to steep, narrow
ridges. Houston soils make up about 75 percent of the association and Sumter soils
about 20 percent. Included in the areas mapped are patches of Tarrant soils, chalk
substratum, undulating, of Houston Black gravelly clay, 5 to 8 percent slopes, and of
Houston clay, 3 to 5 percent slopes, severely eroded.

The surface layer of Houston soils is 8 to 15 inches thick on the upper part of slopes and
16 to 30 inches thick on the lower part of slopes and on saddles. In the more severely
eroded areas the surface layer is lighter colored than is typical because it has been mixed
with the parent material during tillage. In the less severely eroded areas, the surface layer is
thicker and generally darker colored. Sheet, rill, and gully erosion have been severe. The
gullies are V shaped, 6 to 15 feet wide, 1.5 to 5 feet deep, and 15 to 40 feet apart.

The surface layer of Sumter soils is grayish brown and about 8 inches thick. The
underlying material is pale-yellow, calcareous marl or clay. Plant roots enter this layer
readily. The slope is as much as 20 percent in places but is ordinarily about 15 percent.

Because of the erosion hazard, the steep slopes, and the shallowness of the soils,
this association is best suited to native grass or tame pasture. Most of the acreage is in
native grass. Some of it was once cultivated but is now idle or in tame pasture. (Houston
soils: capability unit Vle-2, dryland; Rolling Blacklands range site. Sumter soils: capability
unit. Vle-2, dryland; Shallow Ridge range site)

Houston Black Series

The Houston Black series consists of clayey soils that are deep, dark gray to black, and
calcareous. These soils are nearly level to strongly sloping. They are on the uplands, mainly
in the northeastern, south-central, and southwestern parts of the county.

The surface layer is very dark gray to black, mildly alkaline, and about 38 inches thick.
When plowed, this layer has weak, very fine, blocky structure in the uppermost 8 inches.
Below that depth, it has moderate, fine and very fine, blocky structure and is extremely
firm but crumbly when moist. This layer cracks when dry and swells when wet. If tilled
when too wet, it puddles and seals over.

The subsurface layer is about 12 inches thick. It is gray or dark-gray clay and has
some grayish-brown or olive-brown streaks. It has moderate, medium, blocky structure
and is extremely firm when moist. Like the surface layer, this layer cracks when dry and
swells when wet.

The underlying material is very pale brown, calcareous clay or marl and has mottles of
olive brown and gray. There are some shale fragments and gypsum crystals.
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The surface layer ranges from 28 to 40 inches in thickness and from dark gray to
black in color. Its texture is clay or gravelly clay. Nearly all Houston Black soils have
some gravel on the surface and in the plowed layer. In Houston Black gravelly clay, for
example, the amount of gravel in the plowed layer exceeds 8 percent, by volume. The
subsurface layer ranges from 10 to 24 inches in thickness and from dark gray to grayish
brown in color. Its texture is clay or, in some few areas, gravelly clay. The amount of
gravel may be as much as 60 percent, by volume. This layer is discontinuous. It occurs
most commonly in the gravelly phases.

Houston Black soils are darker colored, deeper, more clayey, less permeable, less
granular, and less limy than Austin soils. They are less brown and more deeply
developed than Houston soils. They are darker colored, more deeply developed, and
typically less sloping than Sumter soils.

Houston Black soils have slow to rapid surface drainage. Internal drainage is slow to
none. Rainfall is very rapidly absorbed when the soil is dry and cracked, but practically
all of it runs off after the water content of the soil has reached field capacity. Most areas
lack a permanent water table. The capacity to hold water is good. Natural fertility is
high. Water erosion is a hazard. For the most part, these soils are cultivated. Grain
sorghum and corn are the main crops. Small grain, cotton, other dryland crops, and
native grass or adapted varieties of perennial grass are grown also. A moderately large
acreage, mostly in the southern and southwestern parts of the county, is irrigated.

Houston Black clay, 0 to 1 percent slopes (HsA).—This soil occurs as small areas
on the crests of low ridges, along narrow benches, and at the head of drainageways. It is
mainly in the northeastern, south-central, and southwestern parts of the county. It is
similar to Houston Black clay, terrace, 0 to 1 percent slopes, from which it differs mainly
in that it is underlain by calcareous, shaly clay or calcareous marl. Houston Black terrace
soils are underlain by old alluvial sediments and some gravel. Included in the areas
mapped are patches of Houston Black clay, 1 to 3 percent slopes, and of Houston Black
clay, terrace, 0 to 1 percent slopes.

The surface layer is very dark gray to black and is about 36 inches thick. The
subsurface layer, about 15 inches thick, is dark-gray clay and contains a few scattered
lime concretions. The underlying material is light brownish-gray, calcareous marl.

This soil is productive, and most of it is cultivated. It is suited to corn, cotton, grain
sorghum, small grain, flax, sudangrass, and Hubam sweetclover, and to tame pastures
consisting of native grass or of introduced varieties of perennial grass. Fertilization, crop
rotation, and the proper use of plant residues are needed to increase water intake, help
reduce evaporation, and maintain tilth and fertility. (Capability unit lls-1, dryland; Il1s-2,
irrigated; Rolling Blacklands range site)

Houston Black clay, 1 to 3 percent slopes (HsB).—This soil occurs as long,
smooth, gentle slopes. It is mainly in the northeastern, south-central, and southwestern
parts of the county. The areas are large and are irregular in shape. Runoff is more rapid
than on Houston Black clay, terrace, 0 to 1 percent slopes. Water erosion is one of the
major hazards. Included in the areas mapped are small tracts of Houston clay, 1 to 3
percent slopes, of Austin silty clay, 1to 3 percent slopes, of Houston Black clay, terrace,
1 to 3 percent slopes, and of Trinity and Frio soils, frequently flooded.

The surface layer is about 38 inches thick. The pebbles in the plowed layer may
make up as much as 8 percent of this layer, by volume. The subsurface soil, about 12
inches thick, is clay. Wide cracks form when it dries. This layer contains some lime
concretions and a few fine crystals of gypsum.

This is a fairly productive soil. A large acreage is cultivated, and some small
areas are irrigated. Small grain, grain sorghum, corn, cotton, flax, sudangrass, and
Hubam sweetclover are suitable crops. Also suitable are hay and pasture mixtures.
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Water erosion is a hazard, water intake is slow, and a plowpan is likely to form.
Fertilization, terracing, contour tillage, and proper use of plant residues are needed
to help control erosion, conserve moisture, and maintain tilth and fertility.
(Capability unit Ille-2, dryland; llle-2, irrigated; Rolling Blacklands range site)

Houston Black clay, 3 to 5 percent slopes (HsC).—This soil occurs as slopes from
knolls or low ridges and as side slopes along the deeper drainageways. It is mainly in the
northeastern, south-central, and southwestern parts of the county. As compared with
Houston Black clay, 1 to 3 percent slopes, this soil is more sloping and consequently has
more rapid runoff and is moderately susceptible to water erosion. Also, it is likely to have
a browner, thinner surface layer. There is scattered gravel, both on the surface and within
the soil. It makes up 2 to 7 percent of this layer, by volume. Included in the areas mapped
are patches of Houston clay, 3to 5 percent slopes, of Houston Black gravelly clay, 3to 5
percent slopes, and of Trinity and Frio soils, frequently flooded.

The surface layer is very dark gray and is about 20 inches thick. The subsurface layer
is about 18 inches thick and contains a few fine concretions of calcium carbonate.

This is a fairly productive soil. It is suited to the commonly grown crops, as well as to
hay and pasture mixtures. Most of the acreage is cultivated, but some of it is still in native
pasture. Water intake is slow and water erosion is a hazard. A. plowpan is likely to form.
Fertilization, terracing, contour tillage, and proper use of plant residues help to control
erosion, conserve moisture, and maintain tilth and fertility. (Capability unit llle-3, dryland,;
Rolling Blacklands range site)

Houston Black clay, terrace, 0 to 1 percent slopes (HtA).—This soil occurs as
broad areas of an old outwash plain and as broad, smooth terraces that parallel the major
streams. It is mainly in the south-central and southwestern parts of the county. It is similar
to Houston Black clay, 0 to 1 percent slopes, but has a thicker surface layer and is
underlain by more friable, less compact material. A layer of water-bearing gravel
commonly occurs neat the base of the alluvial deposits. Included in the areas mapped
are patches of Trinity clay, or Lewisville silty clay, 0 to 1 percent slopes, of Willacy loam,
0 to 1 percent slopes, and of Trinity and Frio soils, frequently flooded.

The surface layer is dark gray, about 40 inches thick, and calcareous. It has fine,
blocky structure. The subsurface layer is gray clay and is about 15 inches thick. It has
moderate, fine, blocky structure and is extremely firm but crumbly when moist. The
underlying material varies. It ranges from clay loam to sandy loam in texture and from
reddish yellow and dark brown to light gray in color.

Most of this soil is cultivated. Grain sorghum, corn, and small grain are the main
crops. Pecans, alfalfa, other deep-rooted plants, and native grass and adapted varieties
of perennial grass do well on this soil. Truck crops, such as potatoes, sweet corn,
cabbage, and carrots, are grown on some irrigated areas. Lack of soil moisture is the
main limitation. Fertilization, crop rotation, and proper use of crop residues increase the
water intake and help to maintain tilth and productivity. (Capability unit lls-1, dryland; Ils-
2, irrigated; Rolling Blacklands range site)

Houston Black clay, terrace, 1 to 3 percent slopes (HtB).—This soil occurs as long,
narrow slopes, generally adjacent to the larger drainageways. It is mainly in the south-
central and southwestern parts of the county. The slope generally does not exceed 2
percent. This soil is more susceptible to water erosion than Houston Black clay, terrace, 0
to 1 percent slopes, and it generally has a thinner surface layer. The average size of the
areas is about 95 acres. Included in the areas mapped are patches of Lewisville silty
clay, 1 to 3 percent slopes, of Willacy loam, 1 to 3 percent slopes, and of Houston Black
clay, 1 to 3 percent slopes.
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The surface layer is dark gray and is about 34 inches thick. The subsurface layer is
gray, is about 20 inches thick, and has blocky, crumbly structure. This layer may contain
a few lime concretions.

This soil can be dryfarmed or irrigated. Most of it is cultivated. Small grain, grain sorghum,
corn, cotton, flax, sudangrass, and Hubam sweetclover: are suitable crops. Native grass and
adapted varieties of perennial grass are grown also. Water erosion is a hazard, water intake is
slow, and a plowpan is likely to form. Fertilization, terracing, contour tillage, and proper use of
plant residues help to control erosion, conserve moisture, and maintain tilth and fertility.
(Capability unit Ille-2, dryland; llle-2, irrigated; Rolling Blacklands range site)

Houston Black gravelly clay, 1 to 3 percent slopes (HuB).—This soil is on the
uplands, mainly in the northeastern, central, and southwestern parts of the county. Most of it
occurs as long, smooth, convex slopes, but part of it occurs as shorter undulating slopes
along drainageways. As compared with Houston Black clay, 1 to 3 percent slopes, this soll
has more pebbles on the surface and within the profile, a thicker and darker colored surface
layer, less lime, and a somewhat stronger and more apparent structure. The areas of this
soil are irregular in shape and average about 130 acres in size. Included in the areas
mapped are patches of Houston Black clay, 1 to 3 percent slopes, of Houston clay, 1 to 3
percent slopes, and of Trinity and Frio soils, frequently flooded.

The surface layer is black and is about 38 inches thick. Wide cracks form when it dries.
Gravel ordinarily makes up 8 to 18 percent of this layer, by volume (fig. 10), and on small,
narrow ridgetops, as much as 60 percent. The subsurface layer, about 12 inches thick, is clay
or gravelly clay. The gravel is discontinuous, but where it, occurs, it makes up 30 to 60 percent
of this layer, by volume. The pebbles range from half an inch to 3 inches in diameter.

Runoff is medium or slow. The pebbles on the surface reduce the risk of water erosion
somewhat, and the hazard is none to slight. Large tracts of this soil are cultivated. Corn,
grain sorghum, and small grain are the main crops. A large acreage is still in native
vegetation, and small tracts are in tame pasture. Fertilization, terracing, contour tillage,
and proper use of plant residues help to conserve moisture and maintain fertility and tilth.
(Capability unit Ille-2, dryland; llle-2, irrigated; Rolling Blacklands range site)

Figure 10.—Gravel on Houston Black gravelly clay.
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Houston Black gravelly clay, 3 to 5 percent slopes (HuC).—This soil occupies
narrow, convex ridges and valley walls in an undulating or gently rolling landscape. It
occurs mainly in the eastern and western parts of the county. It is more susceptible to
water erosion than Houston Black gravelly clay, 1 to 3 percent slopes, and it has a
thinner surface layer and a greater volume of pebbles on the surface and within the
profile. Included in the areas mapped are small tracts of Houston Black gravelly clay, 1 to
3 percent slopes, of Houston clay, 3 to 5 percent slopes, of Trinity and Frio soils,
frequently flooded, and of Houston clay, 3 to 5 percent slopes, severely eroded.

The surface layer is black and is about 36 inches thick. Typically, it is 10 to 18 percent
gravel, by volume. On a few narrow ridgetops, less than 5 percent of the acreage, it is as
much as 60 percent gravel. The subsurface layer is about 12 inches thick and is similar to
that of Houston Black gravelly clay, 1 to 3 percent slopes.

This is a fairly productive soil. It is suited to most of the crops commonly grown in the
area. Most of the acreage is cultivated, but part of it is still in pasture. Water intake is
slow, and water erosion is a hazard. A plowpan is likely to form. Fertilization, terracing,
contour tillage, and proper use of plant residues are needed to help control erosion,
conserve moisture, and maintain tilth and fertility. (Capability unit Ille-3, dryland; Rolling
Blacklands range site)

Houston Black gravelly clay, 5 to 8 percent slopes (HuD).—This soil is inextensive.
It occurs as convex slopes that parallel the higher narrow ridges or as concave slopes or
basins at the head of major drainageways. It is mainly in the southwestern part of the
county. This soil differs from Houston Black gravelly clay, 3 to 5 percent slopes, in that it is
more sloping, has more rapid runoff, and is more susceptible to erosion. Also, its surface
layer is thinner and more gravelly, particularly near the narrow ridgetops. The average size
of the areas is about 26 acres. Included in the areas mapped are small tracts of Houston
clay, 3 to 5 percent slopes, severely eroded, of Houston clay, 3 to 5 percent slopes, and of
Houston Black gravelly clay, 3 to 5 percent slopes.

The surface layer is black and is about 34 inches thick. Wide cracks form in this layer
when it dries. Gravel makes up 10 to 20 percent of this layer, by volume. The subsurface
layer is clay or gravelly clay and is about 10 inches thick. Wide cracks form in this layer
also, when the soil is dry.

This is a fairly productive soil. Small grain, grain sorghum, sudangrass, and Hubam
sweetclover are suitable crops. Hay and pasture mixtures suited to the area are also
grown. Water erosion and lack of soil moisture are the main limitations. Fertilization,
terracing, contour tillage, and proper use of plant residues help to control erosion,
conserve moisture, and maintain tilth and fertility. (Capability unit 1Ve-3, dryland; Rolling
Blacklands range site)

Karnes Series

The Karnes series consists of calcareous, light-colored soils that have only
moderate horizon development. These soils occur on flood plains and high terraces
along the rivers and streams of the county.

The surface layer is light brownish-gray or grayish-brown, calcareous loam and is
about 20 inches thick. It has weak, granular structure in the plow layer and moderate,
medium, granular structure below the plow layer. This layer is friable and is easily
worked.

The subsurface layer also is calcareous loam but is a little more clayey than the
surface layer. It is brown, is about 18 inches thick, and has moderate, medium,
granular structure.
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The underlying material consists of sandy alluvium that is light yellowish brown in
color, structureless, friable, strongly calcareous, and easily penetrated by roots. A
profile of Karnes loam is shown in figure 11.

Figure 11.—Profile of Karnes loam to a depth of about 3 feet.

The surface layer ranges from 8 to 24 inches in thickness. It is predominantly loam
in texture but ranges through silt loam to clay loam. In color it ranges from dark grayish
brown to light brownish gray. The subsurface layer ranges from 10 to 25 inches in
thickness, from light brownish gray to brown in color, and from light loam to light clay
loam in texture. Gravel beds occur near the base of the alluvium, or at a depth of 4 to
10 feet. The pebbles are water rounded, are coated with lime carbonates, and range
from a quarter of an inch to 2% inches in diameter.

Karnes soils are more friable, lighter colored, and more calcareous than the nearby Frio
soils. They are lighter colored and less clayey than Houston Black terrace soils. They are less
brown, less clayey, and less deeply developed than Lewisville soils, and they have a less
distinct horizon of lime accumulation. These soils have a lighter colored surface layer and are
more limy than Venus soils. They are more deeply developed and lighter colored than Patrick
soils, which have a bed of gravel within 3 feet of the surface.

Karnes soils are naturally well drained. Internal drainage is medium, permeability is
moderate, and the water-holding capacity is moderate. Natural fertility is moderate. The
high lime content of the soils tends to tie up some plant nutrients, and consequently
crops are likely to develop chlorosis, or yellowing of the leaves. The hazard of water
erosion is slight to moderate. For the most part, these soils are cultivated. They are
suited to corn, grain sorghum, and other dryland crops, and to adapted varieties of
perennial grass for pasture. They are particularly well suited to cool-season crops, such
as small grain. A small acreage is irrigated, and many kinds of track crops are grown.
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Karnes loam, 1 to 3 percent slopes (KaB). —This soil occurs as gentle, convex slopes.
The slope is as much as 4 percent in places but is dominantly about 2 percent. Included in
the areas mapped are patches of Lewisville silty clay, 1 to 3 percent slopes, of Frio clay
loam, of Venus clay loam, 1 to 3 percent slopes, and of Patrick soils, 1 to 3 percent slopes.

The surface layer is light brownish gray and is about 20 inches thick. The subsurface
layer is brown loam and is about 18 inches thick. It is friable and crumbly when moist. This
layer contains a large amount of lime.

Most of this soil is cultivated. Corn, grain sorghum, small grain, other dryland crops, and
hay and pasture mixtures are suitable. A small acreage is irrigated, and truck crops are
grown. This soil is easily tilled and can be worked into a good seedbed. If not protected, it is
susceptible to water erosion. Also, a thin crust, lighter colored than the surface layer, tends
to form on the surface. Crops grown on the more limy areas are likely to develop chlorosis,
or yellowing of the leaves. Fertilization, terracing, contour tillage, and use of plant residues
help to control erosion, conserve moisture, prevent surface crusting, and maintain tilth and
productivity. (Capability unit lle-3, dryland; lle-3, irrigated; Clay Loam range site)

Karnes loam, 3 to 5 percent slopes (KaC).—This soil occurs as convex slopes
adjacent to Gullied land and to escarpments along rivers and streams. The slope is as
much as 8 percent in places but is dominantly about 4.5 percent. Runoff from the higher
lying soils has caused several deep gullies to form in unprotected cultivated areas.
Included in the areas mapped are patches of Patrick soils, 3 to 5 percent slopes, of
Lewisville silty clay, 3 to 5 percent slopes, and of Venus clay loam, 3 to 5 percent slopes.

The surface layer is about 15 inches thick. In spots the texture is fine sandy loam. The
subsurface layer is about 20 inches thick. It is very pale brown loam, very friable when
moist, and limy. Lime concretions make up about 15 percent of this layer, by volume.

A large part of the acreage is idle or is in native vegetation. The soil is best suited to
cool-season crops, such as small grain, sudangrass, or native grass, and to adapted
varieties of introduced grass. Fertilization, terracing, contour tillage, and proper use of
plant residues help to control erosion, conserve moisture, and maintain tilth and fertility.
(Capability unit llle-5, dryland; llle-5, irrigated; Clay Loam range site)

Karnes clay loam, 3 to 5 percent slopes, eroded (KcC2). — The soil occurs as short,
convex slopes between terraces, and as either convex or concave slopes along deeply
entrenched drainageways or streams. A few gullies have formed. They are widely spaced,
about 15 to 20 feet wide, and 4 to 8 feet deep. Erosion has completely removed the surface
layer for a distance of about 50 feet on each side of the gullies but otherwise has not
affected areas between the gullies. This soil is more sloping than the soil described as
representative of the series and has a lighter colored surface layer. The surface layer is as
much as 20 inches thick in places but is generally about 15 inches. The areas average
about 20 acres in size. Included in the areas mapped are patches of Frio clay loam, of
Karnes loam, 3 to 5 percent slopes, and of Patrick soils, 3 to 5 percent slopes.

For the most part, this soil is either cultivated or used as pasture. It is not productive,
because of the effects of erosion. Control measures would include terracing, contour
tillage, fertilization, proper use of plant residues, and planting to tame pasture. (Capability
unit llle-6, dryland; llle-5, irrigated; Clay Loam range site)

Krum Series

The Krum series consists of clayey soils that are moderately deep, dark colored, and
gently sloping to sloping. These soils developed from slope alluvium of the limestone prairies.
They occur in the northern and northwestern parts of the county.

The surface layer is dark grayish brown or very dark grayish brown, calcareous, and about
30 inches thick. It has weak to moderate, fine, granular structure to the depth normally
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plowed. Below that depth, the structure is strong, fine, granular. This layer is friable when
moist and is easily worked.

The subsurface layer is brown or yellowish-brown, calcareous clay about 14 inches thick.
It has strong, medium, granular structure.

The underlying material is white to yellowish-brown, strongly calcareous silty clay. It contains
scattered, subrounded fragments of limestone and soft concretions of lime carbonate.

The surface layer ranges from very dark brown to brown in color, from 18 to 36 inches in
thickness, and from clay to clay loam in texture. In places there are a few, scattered, large
limestone rocks on the surface. The subsurface layer ranges from 10 to 20 inches in
thickness and from brown to light yellowish brown in color. The texture is clay or clay loam.
Depth to the subrounded fragments ranges from 3 to 7 feet or more.

Krum soils are lighter colored and deeper than Tarrant soils. They are more deeply
developed, darker colored, and less limy than Brackett soils. They resemble Lewisville
soils but are typically more sloping than those soils and are in different topographic
positions. These soils are more deeply developed than Patrick soils, which have beds of
gravel within 3 feet of the surface. They are more deeply developed and have stronger
structure than Trinity and Frio soils, frequently flooded, which are stratified.

Krum soils are naturally well drained. Internal drainage is medium, permeability is
moderate, and the capability to hold water is good. Natural fertility is high. Because of
the topography, water erosion is a hazard. For the most part, these soils are
inaccessible and far removed from farming operations. Consequently, a large part of
the acreage is in native vegetation. Only about 30 percent of the total acreage is
cultivated. Small grain is the main crop. Some grain sorghum, corn, and hay and
pasture mixtures are grown also.

Krum complex (2 to 5 percent slopes) (Kr).—This complex consists of all the
soils in the long, narrow valleys in the limestone areas of the northern and north-
western parts of the county. These soils occupy foot slopes below Tarrant and Brackett
soils. Included are patches of Brackett and Tarrant soils and other soils, all of which
make up 15 to 30 percent of the acreage. Trinity and Frio soils, frequently flooded,
occur on the narrow flood plains and in the watercourses in the valleys or draws. These
Trinity and Frio soils vary in depth, in content of fragments, and in the amount of
stratification; they range from silty clay loam to gravelly clay in texture; and they have
slopes of as much as 2.5 percent. Also, an unclassified shallow soil similar to Patrick
soils is included in some of the areas mapped. It is brown to grayish-brown, calcareous
clay loam, is 15 to 20 inches thick, and overlies limestone fragments. This soil generally
occupies a higher position on the slope than Krum soils; it is adjacent to the very
shallow Tarrant and Brackett soils.

These soils receive runoff and additional sediments from higher lying soils. If
unprotected, they are highly susceptible to water erosion. Some gullies and rills have
formed where water has been concentrated on unprotected fields. These can be
partially obliterated by installing diversion terraces and by utilizing other conservation
measures. (Capability unit llle-10, dryland; Valley range site)

Leming Series

The Leming series consists of deep, light-colored, nearly level to gently sloping
loamy fine sands. These soils occur in the southern third of the county.

The surface layer is light brownish gray, slightly acid, and about 22 inches thick.
This layer is structureless and is very friable when moist. It is easily worked.

The subsoil is about 20 inches thick. The upper part is grayish brown and has
distinct yellowish-brown and gray mottles. It has blocky structure and is very firm when



Soil Survey of Bexar County, Texas 37

moist and extremely hard when dry. The lower part is light brownish gray and has a few
distinct yellowish-brown, strong-brown, and gray mottles. It has blocky structure and is
very firm and dense when moist.

The underlying material is light-gray sandy clay loam. Limy concretions ordinarily
make up about 5 percent of the upper part of this material, by volume.

The surface layer ranges from 13 to 30 inches in thickness and from grayish brown
to light brownish gray in color. The subsoil ranges from dense sandy clay loam to very
firm sandy clay or light day in texture and from grayish brown to light brownish gray or
light gray in color. It has mottles of yellowish brown, strong brown or pale olive. The
underlying material is light colored. In places limy concretions make up as much as 10
percent of this material, by volume.

Leming soils are associated with Eufaula, Hockley, Crockett, and Orelia soils. They
are less sandy than Eufaula soils, which consist of fine sand to a depth of more than 30
inches. They are more clayey and less permeable than Hockley soils, which have a
weak, blocky or subangular blocky subsoil. They are lighter colored throughout than
Crockett soils, which lack a light-colored subsurface layer. They are less gray and less
loamy in the surface layer than Orelia soils, and are more mottled in the subsoil.

Leming soils have very little runoff, for water rapidly enters the sandy surface layer.
Internal drainage is slow to very slow in the subsoil. The capacity to store water is low in
the surface layer, but some water available to crops is stored in the subsoil. Natural
fertility is moderately low. Wind erosion is a hazard. For the most part, these soils are
cultivated. Peanuts, corn, small grain, grain sorghum, and watermelons are grown. Only
a small acreage is irrigated, chiefly to grow Coastal bermudagrass for permanent
pasture.

Leming loamy fine sand, 0 to 3 percent slopes (LfB).—This soil occurs as scattered,
narrow, nearly level to gently sloping, low terraces along large drainageways and small
streams. It is mainly in the southwestern part of the county. The areas range from 12 to 200
acres in size. Included in the areas mapped are small tracts of Crockett fine sandy loam, 0
to 1 percent slopes, of Hockley loamy fine sand, 1 to 3 percent slopes, of Eufaula fine sand,
0 to 5 percent slopes, and of Zavala and Gowen soils, frequently flooded.

Most of this soil is cultivated. Peanuts, watermelons, and grain sorghum are the main
crops. Wind erosion can be a problem if fields are left unprotected. In a few areas the
finer particles have been removed and the surface layer is now almost a fine sand. In
some areas the soil accumulations along fence rows are 18 to 24 inches high. Wind
stripcropping, proper use of plant residues, and fertilization are needed to help control
erosion and maintain tilth and productivity. (Capability unit llle-8, dryland; llls-1, irrigated;
Deep Sand range site)

Lewisville Series

The Lewisville series consists of moderately deep, dark-colored, nearly level alluvial
soils. These soils occur mainly on terraces bordering the San Antonio and Medina Rivers
and their main tributaries.

The surface layer is very dark grayish-brown to brown silty clay and is about 24 inches
thick. It has fine subangular blocky or blocky structure, is firm and crumbly when moist,
and is easily worked. This layer contains a few fine concretions of lime carbonate.

The subsurface layer is brown silty clay and is about 20 inches thick. It has fine, subangular
blocky or blocky structure and is very firm but crumbly when moist. This layer is limy.

The underlying material is reddish-yellow silty clay. It has weak, blocky structure, is
very firm when moist, and contains large amounts of lime. Beneath this layer, there may
be deep beds of water-rounded limestone gravel.
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The surface layer ranges from light clay to silty clay loam in texture; the clay content is
32 to 55 percent. This layer ranges from 14 to 28 inches in thickness and from reddish
brown to pale brown in color. Depth to the underlying material ranges from 36 to 60
inches. This material ranges from silty clay to gravelly loam in texture and contains small
to large amounts of lime. Beds of gravel may occur near the base of the alluvium.

Lewisville soils are deeper than Patrick soils, which have deep beds of gravel within 3
feet of the surface. They are browner, less clayey, and more friable than Houston Black
soils. They are deeper and less clayey than Austin soils. They are less gray, less loamy,
and less calcareous than Venus soils.

Lewisville soils have slow or medium surface drainage and medium internal drainage.
Permeability is slow to moderate. The capacity to hold water is good. Natural fertility is
high. The hazard of water erosion is serious on the more sloping parts but is very slight
on the nearly level areas. These soils occupy large, smooth areas that are easily tilled.
Most of the acreage is cultivated. Small grain, grain sorghum, corn, flax, and cotton are
the main crops. Potatoes, cabbage, sweet corn, carrots, and a variety of other truck crops
are grown on some acreages that are irrigated. Tame pastures of native grass or adapted
varieties of perennial grass can be grown on these soils also.

Lewisville silty clay, 0 to 1 percent slopes (LvA).—This soil occurs as nearly level, broad
terraces along rivers and creeks. It is in the northern, central, and western parts of the county.
Included in the areas mapped are patches of Venus clay loam, 0to 1 percent slopes, of
Houston Black clay, terrace, 0 to 1 percent slopes, and of Patrick soils, 0 to 1 percent slopes.

The surface layer is either silty clay or light clay and is about 24 inches thick. The
subsurface layer is brown silty clay that is very firm but crumbly when moist. It is 20
inches thick. This layer has a few worm casts and a few hard and soft lime concretions.

This is one of the most productive soils in the county. It is easily tilled, and except in
areas not easily reached, most of it is cultivated. A large acreage is irrigated. There is no
hazard of water erosion. Cotton, corn, grain sorghum, small grain, sudangrass, flax, and
hay and pasture mixtures are suitable crops. Truck crops can be grown under irrigation.

Lack of soil moisture is a limitation. Fertilization, crop rotation, and proper use of plant
residues help to conserve moisture and maintain fertility. (Capability unit Ilc-2, dryland;
I-2, irrigated; Clay Loam range site)

Lewisville silty clay, 1 to 3 percent slopes (LvB).—This soil occurs in all areas
where Lewisville soils are mapped in Bexar County. It generally occupies long, narrow,
sloping areas that separate nearly level terraces from soils on the uplands. Part of it
occupies slopes along the major drainageways. Each area is about 55 acres in size.
Included in the areas mapped are patches of Patrick soils, 1 to 3 percent slopes, of
Karnes loam, 1 to 3 percent slopes, and of Lewisville silty clay, 0 to 1 percent slopes.

The surface layer is dark grayish brown and is about 20 inches thick. The subsoil is
limy, brown clay. It is firm but crumbly when moist and about 17 inches thick.

This is a productive soil that is easily tilled and can be worked into a good seedbed. If
unprotected, however, it is susceptible to water erosion. Most of it is cultivated, and some
small acreages are irrigated. The acreage in tame pasture has been increasing steadily.
Terracing, contour tillage, fertilization, and proper use of plant residues help to control
erosion, conserve moisture, and maintain tilth and fertility. (Capability unit lle-3, dryland;
lle-3, irrigated; Clay Loam range site)

Lewisville silty clay, 3 to 5 percent slopes (LvC).—This soil is not extensive. It occurs
in the same areas as other Lewisville soils, generally as long, narrow slopes along creeks
and along the more deeply entrenched major field drainageways, but also as short, steeper
slopes between terrace benches. The areas range from 8 to 80 acres in size. Included in the
areas mapped are patches of Lewisville silty clay, 1 to 3 percent slopes, of Venus clay loam,
3 to 5 percent slopes, and of Karnes clay loam, 3 to 5 percent slopes, eroded.
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The surface layer is light grayish brown and is about 15 inches thick. The subsurface layer,
about 14 inches thick, is silty clay. The soil becomes more loamy with increasing depth.

Like all Lewisville soils, this soil is easily tilled and can be worked into a good seedbed.
Except for areas not easily reached, most of it is cultivated. A few gullies, 14 to 20 inches
wide and 30 to 40 inches deep, have formed where water has concentrated on
unprotected fields. The surface layer in these areas is thinner, and some rills have
formed. Terracing, contour tillage, and other conservation measures are needed to help
control erosion. (Capability unit llle-5, dryland; llle-5, irrigated; Clay Loam range site)

Orelia Series

The Orelia series consists of deep, dark-colored, nearly level to gently sloping soils on the
uplands. These soils occur in the eastern, southeastern, and southwestern parts of the county.

The surface layer is dark-gray, noncalcareous clay loam or sandy clay loam and is about
12 inches thick. This layer has moderate, fine, blocky structure and is firm when moist.

The subsoil, about 26 inches thick, is dark-gray, weakly calcareous sandy clay. It has
dense, blocky structure, is very firm when moist, and is very slowly permeable.

The underlying material is gray, calcareous clay and has a few, faint, brownish-yellow
mottles. It is massive and very firm when moist. There are some concretions of lime and
crystals of gypsum.

The surface layer ranges from 7 to 17 inches in thickness, and from very dark gray to
gray in color. It is sandy clay loam or clay loam in texture and has weak, granular to
blocky structure. A crust is likely to form on the surface. The subsoil ranges from 28 to 48
inches in thickness, from sandy clay to light clay in texture, and from dark gray to gray in
color. This layer has fine to coarse, blocky structure.

Orelia soils are darker colored and more clayey in the surface layer and more
compacted in the subsoil than Crockett soils. They are less sloping and ordinarily are
darker colored and less clayey than San Antonio soils. They are less clayey, less limy,
less deeply developed, and more slowly permeable than Houston Black terrace soils.

Orelia soils have slow surface drainage and slow internal drainage. Permeability is
very slow. The capacity to hold water is moderate. Natural fertility is moderately high. The
hazard of water erosion is slight to moderately severe. Most of the acreage is cultivated,
but there are still some areas in brushy vegetation. Corn, grain sorghum, small grain, and
cotton are the main crops. Hay and pasture mixtures consisting of native grass or of
adapted varieties of perennial grass are well suited. Small scattered acreages in the
southwestern part of the county are irrigated.

Orelia clay loam, 0 to 1 percent slopes (OrA). —This soil occurs as small, scattered
areas in the eastern, southeastern, and southwestern parts of the county. It occupies old
alluvial flats and is topographically the highest soil in the vicinity. It has weakly convex
slopes that are ordinarily less than 1 percent but in places are as much as 1.5 percent.
Included in the areas mapped, and making up about 10 percent of the acreage, are small
tracts of Crockett fine sandy loam, 0 to 1 percent slopes, and of San Antonio clay loam, 1
to 3 percent slopes. Also included are some small playas.

The surface layer is about 12 inches thick. The subsoil, about 26 inches thick, has
medium to coarse, blocky structure and is very slowly permeable.

This soil is crusty. Moisture conditions need to be favorable for tillage if a good seedbed is
to be prepared. If tilled when too wet, the soil puddles and becomes extremely hard and
massive. It is not susceptible to water erosion. Fertilization, crop rotation, and proper use of
plant residues help to conserve soil moisture and maintain tilth and productivity. (Capability
unit llls-1, dryland; Ilis-3, irrigated; Hardland range site)
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Orelia clay loam, 1 to 3 percent slopes (OrB). —This soil occurs in the eastern,
southeastern, and southwestern parts of the county. It is inextensive but is the more
extensive of the two Orelia soils mapped in the county. It occupies large, broad, gently
sloping areas. The slope is weakly convex and is dominantly about 1.5 percent. The
areas range from 8 to 120 acres in size. Included in the areas mapped are patches of
San Antonio clay loam, 1 to 3 percent slopes, of Crockett fine sandy loam, 1 to 3 percent
slopes, and of Orelia clay loam, 0 to 1 percent slopes.

The surface layer is about 8 inches thick. The subsoil, about 32 inches thick, has
medium, blocky structure, is weakly calcareous in the lower part, and is very slowly
permeable.

Most of the acreage is cultivated. Corn, grain sorghum, and small grain are the main
crops. This soil has more rapid runoff than Orelia clay loam, 0 to 1 percent slopes, and a
crust is likely to form on the surface. Consequently, water erosion is a moderate hazard.
Terracing and other conservation measures are needed. (Capability unit IVe-1, dryland,;
IVs-1, irrigated; Hardland range site)

Patrick Series

The Patrick series consists of shallow, dark-colored, nearly level and gently sloping soils.
These soils occur as terraces along streams that drain the limestone prairies of the county.

The surface layer is very dark grayish-brown to dark-brown, calcareous clay loam about 12
inches thick. It has strong, granular structure. This layer is friable and easily worked when moist.

The subsurface layer is brown, calcareous, granular clay loam. It is about 5 inches thick.
This layer also is friable when moist.

The substratum consists of waterworn, lime-coated limestone gravel. A profile of
Patrick clay loam is shown in figure 12.

Figure 12.—Profile of Patrick clay loam.
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The surface layer ranges from 10 to 16 inches in thickness and from dark grayish brown
to dark brown in color. The layer ordinarily ranges from loam to gravelly clay loam in texture,
but in places it is silty clay or light clay. The subsurface layer ranges from 5 to 14 inches in
thickness, from dark brown to brown in color, and from clay loam to loam in texture. The
depth to the substratum ranges from 10 to 30 inches. The gravel is weakly to strongly
cemented in the uppermost 6 to 8 inches of this layer, and below that there are alternate
beds of porous gravel and of sandy sediments. In some places the gravel underlies a 2- to
3-foot layer of caliche, and in others it is interbedded with caliche.

Patrick soils are less deeply developed than Lewisville and Karnes soils. They are less
clayey, less deeply developed, lighter colored, and more permeable than Houston Black
terrace soils. They are more clayey, less friable, less limy, and less deeply developed
than Venus and Frio soils. They are less clayey and less deeply developed than Krum
soils, which occupy a higher topographic position.

Patrick soils have slow to rapid surface drainage and medium internal drainage. Because
of shallowness, they have limited capacity to hold water. Permeability is moderate. Natural
fertility is moderately high. In the more sloping parts, these soils are susceptible to water
erosion. Most of the acreage is cultivated. Grain sorghum, small grain, native grass, and
adapted varieties of introduced grass are the most suitable crops. Yields are low, as
compared with yields obtained on deeper soils. Unless irrigated, these soils are poorly suited
to cotton and to other deep-rooted plants. Even if irrigated, they are only moderately
productive.

Patrick soils, 0 to 1 percent slopes (PaA).—These soils occur as small, scattered
acreages, generally within larger acreages of Lewisville, Venus, and Karnes soils. The
areas range from 15 to 50 acres in size. Included in the areas mapped are small tracts of
nearly level Lewisville, Venus, and Frio soils.

The surface layer is about 14 inches thick. Its texture is clay loam, gravelly clay loam,
loam, silty clay, or light clay. The subsurface layer, about 7 inches thick, is clay loam or light
clay. This layer is granular, firm to friable when moist, and strongly calcareous. The
underlying material is a deep bed of gravel, weakly or strongly cemented in the uppermost
10 inches. In places this material underlies a layer of white caliche, 2 to 3 feet thick.

Nearly all of the acreage is cultivated, and moderate yields of small grain and other
dryland crops are obtained. A small acreage is irrigated. In some areas tillage has mixed
the underlying gravel with material in the surface layer. Runoff is slow, and water erosion
is not a problem. Fertilization, crop rotation, and proper use of plant residues help to
conserve moisture and maintain tilth and productivity. (Capability unit 1l1s-2, dryland; IIs-2,
irrigated; Shallow range site)

Patrick soils, 1 to 3 percent slopes (PaB).—These soils make up the most extensive
acreage of Patrick soils mapped in the county. They are in the northern part and occur as
nearly level to gently sloping terraces along streams that drain the limestone prairies. The
terraces are 3 to 30 feet above the present streambeds. Areas of these soils are mostly
long and narrow, or from 200 to 1,500 feet in width. Included in the areas mapped are small
tracts of nearly level to gently sloping Lewisville, Venus, and Karnes soils.

The surface layer is clay loam, gravelly clay loam, silty clay, or light clay and is about
12 inches thick. The subsurface layer, about 5 inches thick, is brown clay loam, loam, or
light clay. This layer has granular structure. It is moderately permeable, firm to friable
when moist, and calcareous.

These soils are easily tilled and can be worked into a good seedbed, but they are
droughty. They are only fairly productive of most dryland crops. Unless protected, they
are susceptible to water erosion. Fertilization, terracing, contour tillage, and proper use
of plant residues help to control erosion, conserve moisture, and maintain tilth and
productivity. (Capability unit Ille-7, dryland; llle-6, irrigated; Shallow range site)
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Patrick soils, 3 to 5 percent slopes (PaC).—These soils occupy escarpments
between first- and second-level terraces, above the flood plains of streams that drain the
limestone prairies in the northern part of the county. The slopes are moderate and
convex. These soils have a slightly thinner and lighter colored surface layer than the soil
described as representative of the series. They are more sloping than other Patrick soils
mapped in the county and consequently are more susceptible to erosion. The areas are
scattered and small, from 9 to 100 acres in size, and ordinarily are long and narrow.
Some areas are only 150 feet wide. Included in the areas mapped are small tracts of
sloping Lewisville, Karnes, and Venus soils.

The surface layer is clay loam, gravelly clay loam, or loam and is about 10 inches
thick. The subsurface layer is clay loam or loam. It has granular structure. This layer is
moderately permeable, friable when moist, and strongly calcareous.

Most of the acreage is still in native vegetation or permanent pasture. Part of it is
cultivated. Small grain and grain sorghum are the main crops. Yields are low.
(Capability unit IVe-7, dryland; Shallow range site)

Pits and Quarries (Pt)

This land type consists of gravel pits, clay pits, and sand pits, limestone quarries,
chalk quarries, and rock quarries, and city dumps (sanitary land fills). Areas of this land
type occur throughout the county and range from 3 acres to as much as 100 acres in
size. Most of the acreage is not suitable for agriculture. Some of the abandoned areas
could be reclaimed, seeded to grass or other suitable vegetation, and used for limited
grazing or for wildlife. Some pits or quarries could be converted to ponds and then
stocked with fish and used as recreational sites.

San Antonio Series

The San Antonio series consists of deep, moderately dark colored, nearly level and
undulating soils on the uplands. These soils occur in the eastern and southern parts of
the county.

The surface layer is dark-brown, noncalcareous clay loam and is about 8 inches
thick. It has weak, subangular blocky structure. This layer can be easily worked if
moisture conditions are favorable. If it is tilled excessively, however, a crust tends to
form on the surface.

The subsoil is noncalcareous, brown or dark reddish brown, about 20 inches thick
and more clayey in the upper part than in the lower part. The upper part is clay and has
moderate, medium, blocky structure. The lower part is reddish-brown or brown light
clay or heavy sandy clay and has weak, blocky structure.

The underlying material is light yellowish-brown or pale-brown clay loam
interbedded with sandstone. It contains large lumps of limy material and weathered
fragments of sandstone.

The surface layer ranges from 6 to 15 inches in thickness. It ranges from loam to
clay loam in texture; the clay content is 18 to 32 percent. The subsoil ranges from
heavy clay loam to clay, and the clay content is 35 to 50 percent. This layer ranges
from brown to reddish brown in color and from 17 to 30 inches in thickness. The layer
of calcium carbonate accumulation is at a depth of 26 to 45 inches. There are a few
sandstone boulders within the profile.

San Antonio soils are more clayey in the surface layer than Crockett soils, and they
have an unmottled subsoil. They are redder than Orelia soils. They are more clayey in
the surface layer and denser and somewhat more clayey in the subsoil than Webb
soils. They are darker colored and less sandy than Hockley soils, which have a mottled,
more permeable subsoil.



Soil Survey of Bexar County, Texas 43

San Antonio soils have slow surface drainage and very slow internal drainage.
Permeability is very slow. The capacity to hold water is good. Natural fertility is
moderately high. Water erosion is a hazard. About 35 percent of the acreage is still in
native vegetation. The rest is cultivated. Small grain, grain sorghum, corn, cotton, flax,
and hay and pasture mixtures are suitable crops. A small acreage is irrigated.

San Antonio clay loam, 1 to 3 percent slopes (SaB).—This soil occurs as broad,
gently undulating slopes and is ordinarily at the highest elevation in the immediate vicinity.
It is in the eastern and southern parts of the county and makes up about three-fourths of
the acreage of San Antonio soils. For the most part, this soil is surrounded by Webb and
Crockett soils. The areas range from 15 to 200 acres in size. Included in the areas mapped
are small tracts of Webb fine sandy loam, 1 to 3 percent slopes, of Crockett fine sandy
loam, 1 to 3 percent slopes, and of Orelia clay loam, 1 to 3 percent slopes.

The surface layer is dark brown or dark grayish brown and is 10 inches thick. The
lower part of this layer is browner than the upper part but, is clay loam in texture. The
subsoil, about 28 inches thick, is dense, blocky clay and is very slowly permeable.

This soil is moderately productive of the crops commonly grown in the area, and most
of the acreage is cultivated. If unprotected, cultivated fields are susceptible to water
erosion. Along some shallow drains where the slope is stronger, the surface layer has
been thinned by sheet and rill erosion. Terracing, contour farming, fertilization, and
proper use of plant residues help to control erosion, conserve moisture, and maintain tilth
and productivity. (Capability unit Ille-1, dryland; llle-1, irrigated; Hardland range site)

San Antonio clay loam, 3 to 5 percent slopes (SaC).—For the most part, this soil
occurs along small drainage channels and at the head of drainageways. In a few places it
is on the crests of ridges. It is mainly within larger areas of San Antonio clay loam, 1to 3
percent slopes, but differs from that soil in having a thinner and somewhat lighter colored
surface layer, stronger slopes, and a more serious hazard of erosion. The areas are
ordinarily long and narrow. They range from 10 to 185 acres in size. The slopes are short
and fairly smooth. Included in the areas mapped are small tracts of Webb fine sandy
loam, 3 to 5 percent slopes, of Crockett soils, 2 to 5 percent slopes, eroded, and of other
San Antonio soils.

The surface layer is about 6 inches thick. The subsoil is essentially the same as that
described as representative of the series.

Erosion is a hazard unless this soil is protected during heavy rains. Terraces, contour
tillage, and other conservation measures help to reduce or control erosion. (Capability
unit IVe-2, dryland; Hardland range site)

San Antonio clay loam, 3 to 5 percent slopes, eroded (SaC2).—This soil occurs as
slopes at the head of draws and along the main drainage channels. It is within larger areas
of uneroded San Antonio soils. The surface layer is lighter colored and 2 to 4 inches thinner
than that of the soil described as representative of the series. Runoff from unprotected
fields has caused sheet and gully erosion. The gullies are 3 to 4 feet wide, 1.5 to 3 feet
deep, and 150 to 200 feet apart. Except for shallow rills in places, the areas between
gullies have been little affected by erosion. Included in the areas mapped are small tracts of
Webb soils, 3 to 5 percent slopes, eroded, of Crockett soils, 2 to 5 percent slopes, eroded,
and of other San Antonio soils.

The surface layer ranges from 0 to 8 inches in thickness and from sandy clay loam to
sandy clay in texture. The subsoil, about 20 inches thick, is light clay. It has blocky structure,
is weakly calcareous, and is very slowly permeable. Most of this soil is in permanent pasture
or is idle. Only a small acreage is cultivated. The soil is well suited to native grass and to
adapted varieties of perennial grass. An adequate cover of vegetation, the most important
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management need, increases the water intake and helps to control erosion and maintain
fertility. An adequate cover can be established by such practices as brush control,
fertilization, seeding to native grass or to adapted varieties of introduced grass, and mowing
or controlled grazing. (Capability unit Vlel, dryland; Hardland range site)

Stephen Series

The Stephen series consists of clayey soils that are moderately dark colored, shallow,
crumbly, and calcareous. These soils developed over chalk. They are gently sloping to
undulating and occur on the uplands in the northeastern, central, and northwestern parts
of the county.

The surface layer is very dark grayish brown and is about 18 inches thick. It has
moderate, fine, granular structure and is friable when moist and slightly sticky when wet.
This layer is calcareous.

The subsurface layer is about 6 inches thick. It consists of platy fragments of
hardened chalk, several inches in diameter and stained both top and bottom. Dark
grayish-brown fine earth fills the cracks and crevices between the hardened chalk
fragments. Plant roots enter this layer.

The underlying material, or substratum, is white chalk. It consists of a massive, hard
layer at the top and then alternate soft and hard layers. The top layer is the hardest. A
profile of Stephen silty clay is shown in figure 13.

The surface layer ranges from 12 to 22 inches in thickness and from very dark
grayish brown to dark grayish brown in color. It ranges from light silty clay to heavy clay
loam in texture; the clay content is 35 to 45 percent. The lime content ranges from 5 to
40 percent. Chalk fragments make up as much as 15 percent of this layer, by volume.
The subsurface layer, which is rubble consisting of chalk fragments and fine earth,
ranges from 2 to 12 inches in thickness.

Figure 13.— Profile of Stephen silty clay.
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Stephen soils are associated with Austin, Brackett, and Houston Black soils, and
with some of the Tarrant soils. All of these soils formed over chalky materials. Stephen
soils are shallower than Austin soils and deeper than Tarrant soils. They are darker
colored than Brackett soils. They are browner, less clayey, more limy, and less deeply
developed than Houston Black soils.

Stephen soils are naturally well drained. The capacity to hold water is low.
Permeability is moderately slow in both the surface and subsurface layers. Unless
fractured, the chalk substratum is nearly impervious. Natural fertility is moderate. Water
erosion is a hazard. For the most part, these soils are not cultivated. They are best
suited to native grass or adapted varieties of introduced grass. If cultivated, they are
best suited to a cool-season crop, such as small grain. Many fields that were once
cultivated are now idle or are in permanent pasture. These soils are not irrigated.

Stephen silty clay, 1 to 3 percent slopes (ScB).—This soil occurs mainly in the
northeastern and northwestern parts of the county. Included in the areas mapped are
patches of Tarrant soils, chalk substratum, undulating, which occurs as low, narrow
ridges, and of Houston Black soils, which occur as foot slopes.

Runoff is slow. The hazard of erosion is slight to moderate. There are spots in
cultivated areas where chalk rubble is on the surface and within the soil and the surface
layer is lighter colored. The high lime content of the soil tends to tie up some plant
nutrients, and crops are likely to develop chlorosis, or yellowing of the leaves. Yields
are low to moderate. Cool-season crops do best. An example is small grain planted for
winter grazing or native grass, or adapted varieties of perennial grass planted for
permanent pasture. Terracing, fertilization, contour tillage, and proper use of plant
residues help to control erosion, conserve moisture, and maintain tilth and fertility.
(Capability unit llle-7, dryland: Ille-6, irrigated; Shallow Ridge range site)

Stephen silty clay, 3 to 5 percent slopes (ScC).—This soil is inextensive but is the
more extensive of the two Stephen soils mapped in the county. It occurs mainly in the
northeastern part. In places the slope is as much as 7 percent. Although the areas range
from 25 to 240 acres in size, they average about 80 acres. This soil is more sloping than
Stephen silty clay, 1 to 3 percent slopes, and consequently has more rapid runoff, is
more susceptible to erosion, and in cultivated area, has a thinner surface layer. Rill
erosion is evident in many areas, and there are a few shallow gullies, widely spaced.

Most of the acreage either is still in native vegetation or has been cultivated and is nhow
idle or used as permanent pasture. Good conservation practices are needed to help
prevent further erosion. (Capability unit IVe-7, dryland; Shallow Ridge range site)

Sumter Series

The Sumter series consists of clayey soils that are very shallow, moderately dark
colored, and calcareous. These soils are moderately sloping to steep. They occur on the
uplands in the northeastern, eastern, and central parts of the county.

The surface layer is grayish-brown gravelly clay and is about 8 inches thick. It has
moderate, medium, granular structure and is friable when moist. This layer is calcareous.
The underlying material is pale-yellow, calcareous marl or clay that contains many

hard and soft limy concretions.

The surface layer ranges from 5 to 12 inches in thickness. It ranges from dark grayish
brown to light olive brown in color; the darker colors occur on the more gentle slopes. The
amount of gravel on the surface and within the soil ranges from less than 2 percent to as
much as 15 percent of this layer, by volume. The pebbles range from a quarter of an inch
to 3 inches in diameter. The underlying material may extend to a depth of many feet. It is
capable of helping to support plant life, and numerous roots extend into this calcareous
clay or marly clay.
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Sumter soils are lighter colored and less deeply developed than the slowly permeable
Houston soils. They are more clayey and lighter colored than the Tarrant soils that
developed over chalk or chalk rubble. They are less deeply developed, lighter colored,
and typically more sloping than Stephen soils. They are less deeply developed, lighter
colored, less clayey, and typically more sloping than Houston Black soils.

Sumter soils have rapid surface drainage and slow internal drainage. Permeability is slow.
The capacity to hold water is limited by the rapid runoff and a thin surface layer. Natural
fertility is low. Water erosion is a hazard. These soils are used mainly as pasture and are
best suited to native grass or to adapted varieties of perennial grass. A few small areas that
occur within larger acreages of other soils are cultivated with the rest of the field. These
cultivated areas are susceptible to erosion and are likely to have thin spots and gullies.

In this county Sumter soils are mapped with the closely associated, eroded Houston
soils. The mapping unit, Houston-Sumter clays, 5 to 10 percent slopes, severely eroded,
is described under the heading “Houston Series.”

Tarrant Series

The Tarrant series consists of stony soils that are very shallow, dark colored, and
gently undulating to steep. These soils occur on the limestone prairies in the northern
third of the county.

The surface layer is very dark grayish-brown, calcareous clay loam and is about 10
inches thick. It has moderate, fine, subangular blocky structure. This layer is crumbly and
friable when moist. Limestone fragments that range from a quarter of an inch to 24 inches in
diameter cover about 35 percent of the surface, and angular limestone fragments of similar
size make up an estimated 20 percent of this layer, by volume.

The subsurface layer, about 8 inches thick, is hard, fractured limestone. The cracks and
spaces are filled with dark grayish-brown clay loam, which makes up approximately 8 to 10
percent of this layer, by volume (fig. 14).

Figure 14.—Profile of Tarrant stony clay loam.
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The bedrock is hard limestone. Explosives or air hammers are needed to excavate both
this material and the fractured limestone in the subsurface layer.

The surface layer ranges from black to very dark grayish brown in color, and from 5to 12
inches in thickness. Limestone fragments that range from a quarter of an inch to 25 inches
in diameter cover 15 to 50 percent of the surface and make up 10 to 60 percent of the
surface layer, by volume. Excluding these fragments, the texture of this layer is heavy clay
loam to clay. The subsurface layer is 8 to 10 inches thick. The fine earth that fills the cracks
and voids in the fractured limestone makes up 5 to 14 percent of this layer, by volume.

Tarrant soils are darker colored, more clayey, and less limy than Brackett soils, and they
developed over harder limestone. They are less deeply developed than the clayey,
noncalcareous Crawford soils. They are shallower and less red than Bexar soils.

Tarrant soils have rapid surface drainage and good internal drainage. The capacity to
hold water is low. Natural fertility is high. Water erosion is a hazard. These soils are
nonarable and are best suited to pasture or range. They are capable of supporting good
stands of mid grass and tall grass, including little bluestem, feathery bluestem, sideoats
grama, plains lovegrass, green sprangletop, Texas cupgrass, indiangrass, hairy
dropseed, buffalograss, and Texas wintergrass. Woody vegetation consists of live oak,
shin oak, and Ashe juniper.

Tarrant association, gently undulating (1 to 5 percent slopes) (TaB).— For the
most part, this association occurs as nearly level and gently sloping areas of typical
prairie and plateau topography, in the northern third of the county. The slope is as much
as 12 percent in places, and these moderately steep slopes are associated with the
deeper canyons and draws. About 8 percent of the county is in this association. Some
areas are several hundred acres in size.

About 70 percent of the acreage consists of Tarrant soils. These soils are dark
colored, very shallow, calcareous, and clayey. They developed over hard limestone and
have scattered stones, gravel, channery fragments, cobblestones, and flagstones on the
surface and within the surface layer. About 12 percent of the acreage consists of
associated soils that are 10 to 24 inches deep, and about 3 percent of the acreage
consists of soils that are 24 to 45 inches deep. Also included in the areas mapped are
small tracts of Crawford and Bexar stony soils, of Krum complex, of Brackett soils, 5 to 12
percent slopes, and of Valera soils. Valera soils, which were not mapped separately in
Bexar County, are more deeply developed than Tarrant soils and are almost free of
stones. They occur on benches or on the flood plains of small streams.

This association is best suited to native grass and is used mainly as range. Some
areas have been subdivided for suburban homesites. Water erosion and lack of soil
moisture are the main limitations. Brush control, fencing, water development, range
seeding, and controlled grazing are needed to establish an adequate cover of vegetation.
(Capability unit VIs2, dryland; Rocky Upland range site)

Tarrant association, rolling (5 to 15 percent slopes) (TaC).—This association occurs in
the northern third of the county. The slopes are complex, strongly convex or rounded, and
fairly smooth. The gradient is as much as 20 percent in places but is typically about 10
percent. There are many draws and a few deep canyons. This association has fewer pockets
of deeper soils than Tarrant association, gently undulating, and is typically more stony. About
5 percent of the county is in this association.

Tarrant soils make up about 90 percent of this association. These soils are dark
colored, very shallow, clayey, and weakly calcareous. They developed over hard
limestone and have scattered stones, gravel, channery fragments, cobblestones, and
flagstones on the surface and within the surface layer. Included in the areas mapped are
small tracts of Tarrant association, gently undulating, or Krum complex, and of Crawford
and Bexar stony soils.
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This association is best suited to native grass and is used mainly as range. Water
erosion and lack of soil moisture are the main limitations. Brush control, fencing, water
development, range seeding, and controlled grazing are needed to establish an adequate
cover of vegetation. (Capability unit VIs—3, dryland; Low Stony Hill range site)

Tarrant association, hilly (15 to 30 percent slopes) (TaD).—For the most part, this
association occurs as ridgetops and hilly to steep slopes in the northern third of the county.
In some small areas outcrops of hard limestone form steep escarpments, and there are
also draws and deep canyons. Included in the areas mapped are small tracts of Tarrant
association, rolling, of Brackett soils, 12 to 30 percent slopes, and of Krum complex.

This association consists mostly of Tarrant soils. Outcrops of bedrock make up about
15 to 20 percent of the association.

The Tarrant soils in this association are moderately productive of native grass and are
used mainly as range. Runoff is rapid because of the steep slopes and exposed bedrock.
Conservation measures, such as proper range use, deferred grazing, brush control,
fencing, water development, and reseeding are needed to help prevent water erosion.
(Capability unit VIs-3, dryland; Steep Rocky range site)

Tarrant soils, chalk substratum, undulating (1 to 8 percent slopes) (Th).—These
soils occur as nearly level and gently sloping areas on broad ridgetops and as the
surrounding, more strongly sloping, convex side slopes. Runoff is medium or rapid,
depending on the gradient. These soils are mainly in the northeastern, north-central, and
west-central parts of the county. Included in the areas mapped are patches of Austin silty
clay, 3 to 5 percent slopes, and of Stephen silty clay, 1 to 5 percent slopes.

Unlike the other Tarrant soils, which are underlain by hard limestone, these soils have
a substratum of white chalk. This substratum consists of a hard, massive layer at the top
and below that, alternate soft and hard layers. The top layer is the hardest.

These soils are very shallow and droughty. Agriculturally they are unimportant. They
are used mainly as pasture or for suburban housing developments. Water erosion is a
hazard. Maintaining an adequate cover of native grass is the most important
management problem. Brush control, fencing, water development, range seeding, and
controlled grazing are a few of the measures needed to help control runoff and erosion.
(Capability unit VIs-2, dryland; Rocky Upland range site)

Trinity Series

The Trinity series consists of alluvial soils that are deep, dark colored, and nearly level.
These soils are on the bottom land in the eastern and southwestern parts of the county.

The surface layer is dark-gray, calcareous clay and is about 50 inches thick. It has
medium, subangular blocky structure and is firm when moist.

The subsurface layer is gray, calcareous clay and is about 15 inches thick. This layer
has weak, subangular blocky structure.

The underlying material is recent clayey alluvium washed from the clayey, upland
soils. A profile of Trinity clay is shown in figure 15.

The surface layer ranges from black to grayish brown in color and from 40 to 70 inches in
thickness. It is generally clay in texture. The subsurface layer ranges from 4 to 20 inches in
thickness and from gray to light grayish brown in color. The depth to strata of water-worn
gravel ranges from 4 to 12 feet.

Trinity soils are more clayey, more slowly permeable, and more calcareous than Gowen
soils. They are less sandy, less permeable, and more calcareous than Zavala soils. They
occupy lower terraces than Houston Black terrace soils, and they are flooded occasionally.
They vary less in texture, are less stratified, and are flooded less frequently than Trinity and
Frio soils, frequently flooded, which are subject to deposition and scouring.
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Figure 15.—Profile of Trinity clay.

Trinity soils have slow surface drainage and slow internal drainage. Permeability is
slow. The capacity to hold water is good. Natural fertility is high. Occasional flooding is a
hazard. For the most part, these soils are cultivated. Corn is the main crop. Also suitable
are dryland crops grown in the county and hay and pasture mixtures.

Trinity clay (0 to 1 percent slopes) (Tc).—This soil occurs as small, scattered
areas on narrow, low-lying terraces just above the flood plains of Salatrillo, Martinez, and
Rosillo Creeks. It is mainly in the eastern and southwestern parts of the county. The
areas are 200 to 1,000 feet wide and 15 to 180 acres in size. Included in the areas
mapped are small tracts of Houston Black clay, terrace, 0 to 1 percent slopes, of Trinity
and Frio soils, frequently flooded, and of Trinity clay on slopes of more than 1 percent.

The surface layer is dark-gray clay. It is calcareous, about 50 inches thick, and slowly
permeable. The subsoil is slowly permeable clay. It varies in thickness. Strata of gravel
occur intermittently at a depth of 4 to 12 feet.

This soil is fertile. It is not subject to water erosion but is flooded occasionally. Corn,
grain sorghum, cotton, and small grain are the main crops. Corn and grain sorghum may
be washed out or lodged if flooding occurs late in spring. Water management is
essential. (Capability unit llw-2, dryland; Bottomland range site)

Trinity and Frio soils, frequently flooded (0 to 1 percent slopes) (Tf).— These
soils occur as narrow, long, and irregularly shaped areas on the flood plains of small
streams and the larger field drainageways. They are mostly in the northern and central
parts of the county. These soils are flooded at least once a year, generally after a heavy
rain. Some areas are subject to a thin deposition of sediments, and others_to scourjng or
shifting. Channels in these areas are poorly defined and of small capacity|(fig. 16).
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Figure 16.—Area of Trinity and Frio soils, frequently flooded.

Of the areas of this unit, about 60 percent consist entirely of Trinity soils. These soils
are 3 to 5 feet deep. The surface layer ranges from clay loam to gravelly clay in texture.
Ordinarily, the subsurface layer is clay, but in places it contains thin loamy strata. About
20 percent of the areas consist of Frio soils. These soils are 3 to 4 feet deep and are
somewhat more clayey and darker colored than the Frio clay loams that occur on the
flood plains of the larger streams and rivers. The other 20 percent of the areas consist of
both Trinity and Frio soils.

Most of the acreage is in native vegetation and is used as pasture. A few areas are
cultivated. Small grain, vegetables, and hay are the main crops. These soils support a
heavy cover of vegetation, which generally consists of elm, hackberry, oak, huisache,
mesquite, and other thorny shrubs, and of Texas wintergrass, johnsongrass, buffalograss,
bermudagrass, and annual weeds. (Trinity soils: capability unit Vw-1, dryland; Bottomland
range site. Frio soils: capability unit Vw-1, dryland; Loamy Bottomland range site)

Venus Series

The Venus series consists of nearly level and gently sloping soils that are deep,
moderately dark colored, and limy. These soils developed in loamy earths. They occur on
terraces or alluvial fans along the main rivers and streams of the county.

The surface layer is dark grayish-brown, moderately alkaline loam or day loam and is
about 14 inches thick. It has weak, granular structure in the plow layer and stronger
granular structure below the plow layer. There are a few worm casts and numerous fine
pores. This layer is easily worked.

The subsurface layer is brown, limy loam or clay loam and is about 16 inches thick. It
has moderate, very fine and fine, subangular blocky structure and fine, granular
structure and is firm but crumbly when moist.

The underlying material is light yellowish-brown or very pale brown loam, sandy clay
loam, or clay loam. This material may be many feet thick. Roots readily enter this layer

_I“Fi. 17 I

The surface layer ranges from loam to clay loam in texture, from dark brown to
grayish brown in color, and from 7 to 20 inches in thickness. A very thin, light-colored
crust tends to form on the surface. The subsurface layer ranges from loam to sandy clay
loam or clay
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Figure 17.—Profile of Venus clay loam. This soil is approximately 20 feet deep.

loam in texture. Limy concretions or lumps of limy material make up about 10 percent of
this layer, by volume. The underlying material consists of deep beds of loamy earths that
range from loam to sandy clay loam or clay loam in texture. There are a few beds of
gravel below a depth of 36 inches.

Venus soils are grayer, less clayey, and more permeable than Lewisville soils. They
are more clayey, less limy, and less sloping than Karnes soils. They have more lime,
accumulations than the Frio soils that occur on the flood plains, but they are not stratified.
Venus soils are lighter colored, less clayey, and more permeable than the terrace phases
of Houston Black clay. They are more deeply developed than Patrick soils, which have
beds of gravel within 3 feet of the surface.

Venus soils are well drained. Internal drainage is medium. Permeability is moderate.
The capacity to hold water is good. Natural fertility is moderately high. Water erosion is a
hazard. Most of the acreage is cultivated. Small grain, corn, grain sorghum, and hay are
the main crops. Some areas are irrigated, and truck crops, such as carrots, potatoes,
sweet corn, and cabbage are grown.

Venus loam, 0 to 1 percent slopes (VaA).—This soil occurs mainly on low terraces
along the larger rivers and streams of the county. It also occurs as narrow bands where
old watercourses once cut through large, smooth areas of Lewisville silty clay. The areas
range from 8 to 130 acres in size. Included in the areas mapped are small tracts of
Lewisville silty clay, and of Patrick soils, 0 to 1 percent slopes.

The surface layer is about 14 inches thick. The subsurface layer about 16 inches thick
is loam but contains more clay than the surface layer. It is firm but crumbly when moist
and contains much lime.
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Most of the acreage is cultivated. Small grain, grain sorghum, and corn are the main
crops. Some areas are irrigated, and truck crops are grown. The soil is easily tilled and
can be worked into a good seedbed, but if it is plowed and cultivated to the same depth
each time, a plowpan forms. Both surface drainage and internal drainage are good. The
hazard of water erosion is only slight. Fertilization, crop rotation, and proper use of plant
residues help to conserve moisture and maintain tilth and productivity. (Capability unit

llc-2, dryland; I-2, irrigated; Clay Loam range site)

Venus loam, 1 to 3 percent slopes (VaB).—This soil occupies small, narrow
terraces that are parallel to and slope toward the major watercourses. It occurs in the
same areas as Venus loam, 0 to 1 percent slopes. The slopes are weakly convex, and in
some small areas the gradient is as much as 5 percent. The areas range from 6 to 125
acres in size. Included in the areas mapped are small tracts of Lewisville silty clay, 1 to 3
percent slopes, and of Patrick soils, 1 to 3 percent slopes.

The surface layer is brown and is about 12 inches thick. The subsurface layer, about 15
inches thick, is pale-brown loam or heavy loam. It is firm but crumbly when moist.

This soil is moderately productive of most dryland crops. It is easily tilled and can be
worked into a good seedbed. Unprotected fields are subject to water erosion. The effects
of rill and sheet erosion are noticeable at the head of drains, and in most areas part of the
surface layer has been removed. Fertilization, terracing, contour tillage, and proper use of
plant residues help to control rill and sheet erosion and prevent the formation of gullies.
(Capability unit Ile-3, dryland; lle-3, irrigated; Clay Loam range site)

Venus clay loam, 0 to 1 percent slopes (VcA).—This soil occurs as smooth terraces
20 to 40 feet, above the flood plains of the San Antonio and Medina Rivers and their main
tributaries. It is in the southern and southwestern parts of the county. Included in the
areas mapped are a few small tracts of Lewisville silty clay, O to 1 percent slopes, of
Patrick soils, 0 to 1 percent slopes, and of Frio clay loam.

This soil is limy and contains many snail shells, worm casts, and fine pores. The
surface layer is about 16 inches thick. The subsurface layer, about 20 inches thick, is clay
loam in texture but is less clayey than the surface layer.

This is a productive soil that is easily worked. Nearly all of it is cultivated. Corn, grain
sorghum, small grain, sudangrass, and cotton are the main crops. Truck crops are grown under
irrigation. Runoff is medium or slow. Crusting and lack of soil moisture are the main limitations.
Establishing a balance between fertility and moisture is also a problem. Fertilization, crop
rotation, and proper use of plant residues are needed to conserve moisture and maintain tilth
and fertility. (Capability unit llc-2, dryland; I-2, irrigated; Clay Loam range site)

Venus clay loam, 1 to 3 percent slopes (VcB).—This soil occurs as gentle slopes,
either between the terraces and the upland soils or between the terraces and the flood
plains. It has a thinner surface layer, stronger slopes, and more rapid runoff than Venus
clay loam, 0 to 1 percent slopes. Included in the areas mapped are small tracts of Patrick
soils, 1 to 3 percent slopes, of Venus clay loam, 0to 1 percent slopes, and of Lewisville
silty clay, 1 to 3 percent slopes.

The surface layer is about 14 inches thick. The subsurface layer, about 20 inches
thick, is clay loam in texture but is less clayey than the surface layer.

This is a fairly productive soil. Most of it is cultivated, and part of it is irrigated. Small
grain, sudangrass, grain sorghum, corn, and cotton are well suited, and track crops can
be grown under irrigation. A crust readily forms on the surface. The hazard of sheet and
gully erosion is moderate. Terracing, fertilization, contour tillage, and proper use of plant
residues are needed to help control runoff and erosion, conserve moisture, and maintain
tilth and fertility. (Capability unit lle-3, dryland; lle-3, irrigated; Clay Loam range site)
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Venus clay loam, 3 to 5 percent slopes (VVcC).—This soil is inextensive. It occurs either
as side slopes along creeks and along the more deeply entrenched field drainageways, or
as short, steeper slopes between terrace benches. It is in the same areas as other Venus
clay loams but is lighter colored and more loamy and friable in the surface layer than those
soils. Included in the areas mapped are patches of Karnes loam, 3 to 5 percent slopes, of
Patrick soils, 3 to 5 percent slopes, and of Lewisville silty clay, 1 to 3 percent slopes.

The surface layer is grayish brown and is about 14 inches thick. The subsurface layer
is very pale brown, limy light clay loam and is about 18 inches thick. This layer is firm but
crumbly when moist.

This soil is easily tilled and can be worked into a good seedbed. It is susceptible to
water erosion. Terracing, contour tillage, and other conservation practices are needed to
help protect the soil from erosion and to maintain tilth and fertility. (Capability unit Ille-5,
dryland; llle-5 irrigated; Clay Loam range site)

Webb Series

The Webb series consists of sandy loams that are moderately deep, moderately dark
colored, and nearly level to gently sloping. These soils are in the southern third of the county.

The surface layer is reddish brown, noncalcareous, and about 12 inches thick. It has weak,
fine, granular structure and is friable when moist and hard when dry. This layer is easily worked.

The subsoil, about 16 inches thick, is reddish-brown sandy clay. It has moderate,
medium, blocky structure, is firm or very firm when moist, and is hard to extremely hard
when dry. This layer is ordinarily noncalcareous, but locally there are a few lime
concretions in the lower part.

The underlying material consists of yellowish-red to yellow sandy clay interbedded
with weakly consolidated sandstone.

The surface layer is generally fine sandy loam in texture, and it ranges from 5 to 18
inches in thickness and from dark brown to reddish brown in color. In places there is a 4-
to 6-inch transitional layer between the surface layer and the subsoil. The subsoil ranges
from 14 to 32 inches in thickness, from red to dark reddish brown in color, and from
sandy clay to clay in texture. The layer of lime accumulation in the underlying material
ranges from weak to prominent.

Webb soils have a more clayey subsoil than Duval soils, which developed over similar
parent material. They are less clayey, less dense, and lighter colored in the surface layer
than San Antonio soils. They are lighter colored throughout the profile than Crockett sails,
which have a clayey, mottled subsoil. They are darker colored, less sandy, and thinner in
the surface layer than Hockley soils, which have a mottled, more permeable subsoil.

Webb soils are naturally well drained. Internal drainage is slow but is adequate for
crops. Permeability is slow. The capacity to hold water is only fair in the surface layer but is
good in the subsoil. Natural fertility is moderate. Water erosion is a hazard. For the most
part, these soils are cultivated. Small grain, grain sorghum, corn, and hay and pasture
mixtures are the main crops. Some areas are irrigated and are used for truck crops.

Webb fine sandy loam, 1 to 3 percent slopes (WbB)—This soil occurs as broad,
gently sloping areas on the uplands in the southern third of the county. The slopes are
generally convex but are concave in a few places at the head of streams. The areas are
oval or irregularly oblong in shape and range from 15 to 160 acres in size. Included in the
areas mapped are patches of Webb fine sandy loam that have slopes of less than 1
percent, of San Antonio clay loam, 1 to 3 percent slopes, of Crockett fine sandy loam, 1
to 3 percent slopes, and of Hockley loamy fine sand, 0 to 3 percent slopes.

The surface layer is reddish or dark brown and is about 12 inches thick. The subsoil is
reddish-brown, blocky sandy clay and is about 16 inches thick. It is slowly permeable. In
most places this layer is noncalcareous, but locally it contains a few line concretions.
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This soil is moderately productive of most dryland crops, and much of it is cultivated. It is
easily tilled and can be worked into a good seedbed if moisture conditions are favorable. If it
is tilled when too wet, it clods and crusts. Runoff is medium to slow. Water erosion is the
main limitation. Fertilization, terracing, contour tillage, and proper use of plant residues are
needed to help control erosion, conserve moisture, and maintain tilth and productivity.
(Capability unit lle-1, dryland; lle-1, irrigated; Tight Sandy Loam range site)

Webb fine sandy loam, 3 to 5 percent slopes (WbC).—This soil occurs as side slopes
along drainageways throughout the southern third of the county. It has smooth, convex or
wavy slopes, and in places the gradient is as much as 7 percent. This soil has a thinner
surface layer, stronger slopes, and slightly more rapid runoff than Webb fine sandy loam, 1
to 3 percent slopes; it also has more inclusions of San Antonio and Hockley soils. The areas
are long and moderately wide and range from 15 to 137 acres in size. Included in the areas
mapped are patches of San Antonio clay loam, 3 to 5 percent slopes, of Hockley loamy fine
sand, 3 to 5 percent slopes, and of Crockett soils, 2 to 5 percent slopes, eroded.

The surface layer is about 8 inches thick. The subsoil, about 18 inches thick, is sandy clay. It
has blocky structure and is firm when moist. This layer is noncalcareous and is slowly permeable.
A large acreage of this soil is cultivated and is planted to the dryland crops commonly grown

in the area. Terracing, contour tillage, and other conservation practices are needed to help
control erosion. (Capability unit Ille-4, dryland; llle-3, irrigated; Tight Sandy Loam range site)

Webb soils, 3 to 5 percent slopes, eroded (WeC2).—These soils occur as side
slopes along the major field drainageways and streams and to a small extent, at the head
of streams. They are mainly in the southeastern parts of the county and within larger
areas of uneroded Webb soils. In places the slope is as much as 8 percent. Rills and
gullies have formed. The surface layer is thinner than that of Webb fine sandy loam, 3 to
5 percent slopes, and is ordinarily redder because it has been mixed with the subsoil
during tillage. The areas are narrow and some are several hundred feet long. Included in
the areas mapped are patches of San Antonio clay loam, 3 to 5 percent slopes, eroded,
of Crockett soils, 2 to 5 percent slopes, eroded, and of Hockley loamy fine sand, 3to 5
percent slopes, eroded.

The surface layer ranges from 0 to 10 inches in thickness, depending on the type and
severity of erosion. The thicker parts occur between the rills and gullies. This layer ranges
from fine sandy loam to sandy clay loam in texture. The sandy clay loams occur in the
gullied or eroded spots and make up an estimated 20 to 25 percent of the acreage. The
subsoil is essentially the same as that described as representative of the series.

For the most part, these soils are now idle or in tame pasture. They are not productive of
cultivated crops, because of the effects of erosion. A terrace system and other conservation
measures, such as contour tillage, fertilization, and proper use of plant residues help to
control erosion. (Capability unit IVe-4, dryland; Tight Sandy Loam range site)

Webb soils, 3 to 5 percent slopes, severely eroded (\WeC3).—These soils occur as
small, widely scattered areas within larger areas of Webb fine sandy loam. They occur as
areas about 5 acres in size on small, narrow ridgetops or as narrow slopes, as much as 15
acres in size, where water has washed away most of the unprotected soil. Runoff is more
rapid than on other Webb soils. Sheet and gully erosion have removed most of the surface
layer and in places part of the subsoil. The parent material, which is exposed in places, is
noticeable because of the predominance of a material locally called iron rock and by the
whitish color of the concretions of calcium carbonate. In small areas between gullies, the
surface layer has been only slightly affected by erosion and is about 4 to 8 inches thick.

These soils ordinarily are not cultivated. Small spots that are within larger areas of
uneroded soils and are cultivated with the surrounding soils generally can be distinguished
in the field by the scantiness of the stand of crops. Diversion terraces on the slopes would
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stabilize the gullies, and the areas could then be reseeded to grass. Applications of
nitrogen and phosphorus would encourage the growth of the grass. Until the grass is
established, only light grazing or none should be permitted. (Capability unit Vle-1, dryland;
Tight Sandy Loam range site)

Willacy Series

The Willacy series consists of deep, dark-colored, nearly level soils. These soils are
on old alluvial outwash plains or terraces in the south-central part of the county.

The surface layer is very dark grayish brown, noncalcareous, and about 15 inches
thick. It has weak, granular structure in the plow layer and weak, subangular blocky
structure below the plow layer. This layer is easily worked.

The subsoil is about 40 inches thick. It contains more clay and is more compact than
the surface layer. The upper part is dark-brown sandy clay loam. It is mostly
noncalcareous but may contain a few concretions of calcium carbonate. The lower part, a
yellowish-brown sandy clay loam, is calcareous. This layer has moderate to weak, fine,
subangular blocky structure and is friable to firm when moist. The underlying material is
very pale brown loam. This material is strongly calcareous and is estimated to be 20 to
25 percent hard concretions of calcium carbonate.

The surface layer ranges from 12 to 20 inches in thickness, from very dark grayish
brown to dark brown in color, and from loam to sandy clay loam in texture. The subsoil
ranges from 25 to 44 inches in thickness and from loam to sandy clay loam in texture.
The sloping soils have a thinner subsoil and loamier parent material. The color in both
the subsoil and parent material ranges from dark grayish brown to yellowish brown.
Depth to the accumulation of calcium carbonate ranges from 35 to 56 inches.

Willacy soils are darker colored, less friable, and less permeable than the strongly
calcareous Frio soils. They are typically less clayey than Lewisville soils and are
noncalcareous. They are lighter colored, less clayey, less deeply developed, and more
permeable than the terrace phases of Houston Black soils. They are less loamy, less
permeable, and less friable than the strongly calcareous Karnes soils.

Willacy soils have slow or medium surface drainage and slow internal drainage.
Permeability is moderate. The capacity to hold water is good. Natural fertility is high.
Water erosion is no problem on the nearly level soils but is a moderate hazard on the
gently sloping soils. For the most part, these soils are cultivated. Corn and grain
sorghum are the main crops. Also suitable are small grain, cotton, and other dryland
crops commonly grown in the area. A large acreage is in tame pasture. A small acreage
is irrigated.

Willacy loam, 0 to 1 percent slopes (WmA).—This soil occurs mainly in the south-central
part of the county. The areas are long and broad and range from 40 to 280 acres in size.
Included areas of an unclassified soil make up as much as 15 percent of the total acreage.

The surface layer of the Willacy soil is very dark grayish brown, about 15 inches thick,
and noncalcareous. The subsoil is dark brown to yellowish brown and is about 10 inches
thick. The upper part contains a few lime concretions, but the lower part is estimated to be 3
to 5 percent concretions of calcium carbonate. This layer is friable to firm when moist. The
included unclassified soil is sandy clay loam or fine sandy loam in texture and is
noncalcareous. The surface layer is very dark grayish brown and about 9 inches thick. It has
weak, fine, granular structure. The subsoil is dark reddish-brown to dark reddish-gray clay. It
has moderate, medium, blocky structure. This layer is mostly noncalcareous. The parent
material is pale-brown sandy clay and contains many concretions of calcium carbonate.

This soil is highly productive of the dryland crop commonly grown in the area. It is
easily tilled and can be worked into a good seedbed. If it is plowed and cultivated to the
same depth each time, a plowplan readily forms. Water erosion is not a hazard.
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Fertilization, contour tillage, and proper use of plant residues will help to increase water
intake and maintain fertility and tilth. (Capability unit llc-1, dryland; I-1, irrigated; Clay
Loam range site)

Willacy loam, 1 to 3 percent slopes (WmB).—This soil generally occurs as slopes
between the nearly level Willacy loams and the lower lying Frio and Karnes soils. It is
associated with other Willacy soils in the county. Besides being more sloping than
Willacy loam, 0 to 1 percent slopes, this soil contains a smaller acreage of the
unclassified soil previously described. The areas are generally long and moderately
narrow and range from 20 to 160 acres in size. Included in the areas mapped are small
tracts of Venus clay loam, 1 to 3 percent slopes, of Karnes loam, 1 to 3 percent slopes,
of Lewisville silty clay, 1 to 3 percent slopes, and of an unclassified soil.

The surface layer is 14 inches thick and is noncalcareous. The subsoil is about 30
inches thick. The upper part is dark-brown sandy clay loam and has fine, subangular blocky
structure. The lower part is yellowish-brown sandy clay loam. It has moderate, fine and very
fine, subangular blocky structure and is firm but crumbly when moist. Fine concretions of
calcium carbonate make up 3 to 5 percent of the lower part of the subsoil, by volume.

This is a moderately productive soil that is easily tilled and can be worked into a good
seedbed. Water erosion is a hazard in unprotected fields. Terracing, contour farming, and
proper use of plant residues help to prevent the formation of gullies. (Capability unit Ile-2,
dryland; lle-2, irrigated; Clay Loam range site)

Zavala Series

The Zavala series consists of deep, moderately dark colored, nearly level alluvial soils.
These soils are in the southern third of the county.

The surface layer is grayish-brown, noncalcareous fine sandy loam and is about 16 inches
thick. It has granular structure and is very friable when moist. This layer is easily worked.

The subsurface layer is gray to grayish brown fine sandy loam and is about 8 inches thick. It
has granular structure and is very friable when moist. This layer is also noncalcareous.

The underlying material is noncalcareous loamy alluvium, in places stratified with sandy
clay, clay loam, and loamy fine sand. This layer is many feet thick.

The surface layer ranges from dark grayish brown to brown in color, from 14 to 25
inches in thickness, and from loam through fine sandy loam to loamy line sand in texture.
The subsurface layer ranges from grayish brown to gray in color, from 7 to 20 inches in
thickness, and from fine sandy loam to loamy fine sand in texture. The underlying material
is mostly recent loamy alluvium washed from the closely associated Webb, Duval, Hockley,
Crockett, San Antonio, and Eufaula soils. It is noncalcareous and in places is stratified with
layers of loam, clay loam, or light sandy clay.

Zavala soils are less clayey, lighter colored, and more permeable than Gowen soils, and
they are lighter colored, less clayey, and less deeply developed than the limy Trinity soils.

Zavala soils have medium surface drainage and medium internal drainage. Permeability
is moderate. The capacity to hold water is only fair. Natural fertility is moderate. Water
erosion is only a slight problem. For the most part, Zavala soils are cultivated. They are well
suited to peanuts, watermelons, and other dryland crops of the area. Native grass and
adapted varieties of perennial grass can be grown also. Yields are moderate.

Zavala fine sandy loam (0 to 1 percent slopes) (Za). — This soil occurs as long,
narrow areas on the high bottoms, or terraces, that border Calaveras Creek, Hondo Creek,
Chupaderas Creek, and EIm Creek in the southern part of the county. It is 8 to 20 feet
above the flood plains of the streams. This soil is seldom flooded, but during heavy rains it
receives runoff from upland soils. Included in the areas mapped are a few small tracts of
Crockett fine sandy loam. This Crockett soil has a thicker surface layer than is typical
because it receives sediments washed from higher lying loamy and sandy loam soils.
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This is a moderately to highly productive soil that is well suited to peanuts,
watermelons, other dryland crops, hay and pasture mixtures, and pecan orchards. This
soil should be cultivated when moisture conditions are favorable, because when moist it
is susceptible to compaction, which reduces water intake and lowers production.
Fertilization and the proper use of plant residues increase water intake and help to
conserve moisture and maintain tilth and productivity. (Capability unit llw-1, dryland;
llw-1, irrigated; Loamy Bottomland range site)

Zavala and Gowen soils, frequently flooded (0 to 1 percent slopes) (Zg).—
These soils are in the southern part of the county where sandy and loamy soils are
predominant. They occur as long, narrow, and irregularly shaped areas on the flood
plains of small creeks and large field drainageways, the channels of which have been
filled, or partially filled, with sediments or erosional debris. These soils are flooded after
each heavy rain and at least once a year. After each overflow, a very thin deposit is left
on the surface or a thin layer is scoured off. This deposition and reworking of the soils
results in an uneven surface.

About 65 percent of this unit consists entirely of Zavala soils, which are
noncalcareous, are 4 to 6 feet deep, and range from fine sandy loam to loamy fine sand
in texture. Their surface layer is generally darker colored than that of Zavala fine sandy
loam, which occurs on low terraces. The subsurface layers are structureless and are
generally stratified with sandy clay loam or loamy fine sand.

About 25 percent of the areas consist of Gowen soils. These soils are noncalcareous,
are 3 to 5 feet deep, and range from clay loam to sandy clay loam in texture. The
subsurface layer ranges from loam to clay loam and in places is stratified with fine sandy
loam or loamy fine sand. The rest of the areas consist of both Zavala and Gowen soils.

These soils support a heavy cover of vegetation that ordinarily consists of cottonwood
and willow trees and an understory of johnsongrass, bermudagrass, and annual weeds.
Nearly all the acreage is in native vegetation and is used mainly as brushy pasture.
Good pastures of common bermudagrass or Coastal bermudagrass can be established.
Small areas are cultivated. (Zavala soils: capability unit Vw-2, dryland; Loamy
Bottomland range site. Gowen soils: capability unit Vw-2, dryland; Bottomland range
site)
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Use and Management of Soils

This section describes the major uses of the soils and the limitations and management
needs of the soils for each of these uses. The capability groupings used by the Soil
Conservation Service are explained, and the soils of the county are grouped according to
their suitability for crops. Also, predicted yields of the major crops are listed. Next the soils
are grouped according to the kinds and amounts of forage they can produce if used as
range. Then the relative suitability of soils for highways and other engineering structures are
discussed. Next is information about urban uses of soils, which is of interest to builders,
homeowners, and city planners, and then a discussion of recreation facilities.

Management of Cultivated Soils

Control of erosion, conservation of moisture, and maintenance of fertility are the main
objectives of the management practices that are described briefly in the following
paragraphs. Erosion is one of the chief hazards in Bexar County. In more than three-
fourths of the county, the slope is more than 1 percent. Consequently, all of the soils
except the coarse-textured ones are subject to accelerated water erosion if cultivated.
The sandy soils are subject to wind erosion.

The type and intensity of management needed vary according to the kind of soil and
the type of farm. Local representatives of the Soil Conservation Service, the Extension
Service, and the Texas Agricultural Experiment Station are available to help determine
management needs and plan the application of practices on specific farms and ranches.

Control of Water Erosion

Whenever the solil is laid bare by cultivation, it is subject to erosion caused by rainfall
and runoff. The degree of erosion depends on the force with which raindrops stir up the
soil and on the amount and speed of runoff. These depend, in turn, on the vegetation,
the texture and structure of the soil, and the length and steepness of slopes (6).

To control water erosion, it is necessary to reduce runoff and increase water intake.
Contour farming, terracing, proper use of crop residues, and establishing grassed
waterways help to accomplish these objectives.

Contour farming.—Contour farming consists of plowing, planting, .and tilling across
the slope, at a constant elevation. The objective is to hold water where it falls and thus
to help control erosion and conserve soil moisture. All terraced fields should be farmed
on the contour. Nearly level fields do not need to be terraced, but they benefit from
contour farming. Sonic fields that are irrigated by sprinkler systems need to be terraced
and farmed on the contour, for protection against erosion.

Terrace ridges serve as guidelines for contour farming. Where there are no terraces,
contour lines can be laid out with an engineer’s level.

Terracing. —Terraces can be designed to reduce runoff and thus control erosion and
conserve moisture, or to divert surplus water from cropland or other areas that need
protectiop—Sloping fields that are cultivated need to be protected by channel-type
terraces |(fig. 18) that will divert water to a pasture or a protected waterway. Such
terraces should be either on the contour or parallel to each other and should have a
uniform grade. For protection of the terrace system, terraced fields should be farmed on
the contour or parallel to the terraces.
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Figure 18.—New diversion terrace, showing water flowing in the channel.

Contour lines for terraces should be laid out by means of an engineer’s level.
Technical assistance can be obtained from a local representative of the Soil
Conservation Service.

Grassed waterways.—Grassed waterways carry outside or surplus water across a
farm in such a way that it will not cause erosion.

Design and preparation of a waterway takes a year or two. After the course of a
waterway is selected, the channel must be shaped to the proper dimensions, then
seeded or sodded with a suitable grass, and fertilized. Examples of suitable grasses are
King Ranch bluestem, Medio bluestem, and bermudagrass. The grass can be grazed or
it can be harvested for hay or for seed. It is necessary to control the height of the
vegetation by means of mowing, shredding, or grazing. Waterways should never be
used as roadways or as livestock lanes.

If the slope is slight and the soils are suitable, drilled small grain or sorghum can be
planted in a waterway instead of grass. Such crops should not be allowed to make seed
but should be cut before maturity and used as a litter crop.

Technicians of the Soil Conservation Service and other agencies can give advice and
assistance in the planning of grassed waterways.

Management of residues.—A good litter of crop residues left on the surface protects
the surface soil against packing rains, reduces crusting, decreases runoff, increases
water intake, and reduces evaporation of soil moisture. It shades the soil, thus reducing
soil temperature. In addition, it adds organic matter to the soil, improves the tilth of the
surface soil, and reduces packing by farm machinery. Applying nitrogen fertilizer to the
crop residues causes the organic matter to decay more quickly.

Crop residues should be protected from grazing and burning. Tillage equipment that
keeps the residues on the surface should be used.

Tillage.—The soil should be tilled only enough to prepare a good seedbed and to
control weeds. Excessive tillage and tillage when the soil is wet destroy the soil structure
and cause a plowpan to form. Poor structure limits water intake and reduces the air
space in the soil. A plowpan restricts the growth of roots. It also slows water penetration
and consequently causes an increase in runoff. Proper tillage equipment is important
also.

Control of Wind Erosion

The wind erosion hazard in Bexar County is less serious than the water erosion hazard. Wind
erosion damages only those soils that have a surface layer of fine sandy texture. Such soils



Soil Survey of Bexar County, Texas 60

occur mainly in the southern third of the county. Effective control of wind erosion involves a
combination of practices, including crop rotation, proper tillage, and residue management.

Management of residues.—Residues from previous crops can be used to help control soil
blowing. They slow down the wind at the ground surface. Standing stubble reduces wind force
more than flattened stubble. Close-spaced stubble is more effective than wide-spaced stubble.

The proper use of crop residues not only protects the soil against blowing but also helps
to conserve moisture, retard evaporation, increase water intake, maintain the organic-matter
content, and improve soil tilth. The amount of residue needed for adequate protection varies,
depending on the nature of the soil. None should be grazed or burned.

Tillage.—Tilling with equipment that leaves the surface of the soil rough and cloddy is a
temporary means of controlling wind erosion. Deep plowing is another common method. It
brings up 3 to 6 inches of the finer textured material from the subsoil, mixes it with the sandy
surface soil, and thus makes the surface layer more resistant to blowing. Usually it is
resorted to help establish vegetation that will provide permanent protection.

Stripcropping.—Stripcropping is the practice of growing protective crops in alternate strips
or bands with other crops. It provides protection against wind erosion for entire fields. The
strips should be narrow and of uniform width, and they should be crosswise to the direction of
the prevailing wind. Suitable protective crops include small grain, grain sorghum, sudangrass,
native or introduced grasses, and vetch or a mixture of vetch and rye.

Cropping systems.—A good cropping system maintains or improves the physical
condition of the soil, protects the soil during the periods when erosion is most likely, aids in
the control of weeds, insects, and diseases, and provides an adequate economic return.

Basically, a cropping system consists of growing crops in a sequence or in a rotation in
which soil-improving crops balance soil-depleting crops in their effect on the soil. Soil-
improving crops are those that leave large amounts of residue.

Each year, about 50 percent of the cultivated land in Bexar County is planted to row
crops, mainly corn, cotton, peanuts, and grain sorghum. In soils that have been used for
row crops for a long time, soil structure has deteriorated, the organic-matter content has
been depleted, and fertility has declined. A cropping system in which soil-improving crops
(fig. 19) are grown at suitable intervals helps to supply organic matter, improve the
structure, maintain fertility, and protect the soil from erosion.

Z I’." . ; [r ;*.""-‘.

Figure 19.—Two soil-improving crops. Vetch is on the left and Brabham peas on the right. Both are
legumes.
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Fertility Management

Most of the soils in Bexar County that have been cropped intensively for a long time
need nitrogen and phosphorus, and some need potassium. These elements can be
supplied by applying commercial fertilizer and barnyard manure.

The use of commercial fertilizer should be based on needs determined by soil tests.
The amount and type needed vary according to the nature of the soil, the crop to be
grown, the previous crop, the season of the year, and the amount of available moisture.
For row crops, it is usually best to band the fertilizer below and to the side of the seed.

Barnyard manure conditions the soil, in addition to supplying plant nutrients. It is
especially beneficial if applied to cut areas or to spots where the soils are high in lime
or very erodible.

Fertilizer is not generally used on dryland soils, because the lack of moisture limits
the response. Field tests have shown, however, that when moisture conditions are
favorable, most soils in Bexar County do respond to fertilization.

Irrigation

In the early 1700’s, the Spanish settlers in Bexar County built dams and canals and
irrigated the soils around the missions. Now, more than 28,000 acres in the county is
irrigated, and the irrigated acreage is likely to increase. Water for irrigation is obtained
from wells, rivers, creeks, and lakes. Wells in the Edwards formation range in depth
from 485 feet in the northern part of the county to more than 1,800 feet in the southern
part. Wells in the Carrizo formation range in depth from 250 to 400 feet. An irrigation
district in the southwestern part of the county receives water from Medina Lake, which
is some 30 miles to the northwest in Bandera County. The water is distributed through
a network of canals and ditches, and much is lost through seepage unless the ditches
are lined (fig. 20). Irrigation water for other areas is pumped from rivers and streams
onto the adjoining soils.

Figure 20.—Concrete-lined ditch. The lining will prevent loss of water.

The quality of the water ranges from good to poor. Some well water is high in
dissolved solids and contains hydrogen sulfide in amounts that exceed 1,000 parts per
million. This water is not suitable for irrigation. It is classed as undrinkable and is
satisfactory for livestock only.
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Among the factors to be considered in designing an irrigation system are the
following: The quality and quantity of water available, the rate of intake and the water-
holding capacity of the soil, the water requirements of the plants to be grown, and the
topography of the area to be irrigated.

An irrigation system must be so designed as to distribute water evenly without
causing erosion, excessive leaching of plant nutrients, waterlogging, or accumulation of
harmful salts. The amount of water applied should be no more than can be retained in
the root zone. In Bexar County, irrigation water is applied by both sprinkler and surface-
flow systems. Surface-flow systems (fig. 21 and fig. 22) are generally used on the finer
textured soils. They provide an even distribution of water only if the grade is uniform and
level or nearly level. For sandier soils or for soils that cannot be leveled economically, a
sprinkler system is preferable.

Figure 22.—Border irrigation.

Capability Groups of Soils

The capability classification is a grouping that shows, in a general way, how suitable
soils are for most kinds of farming. It is a practical grouping based on limitations of the
soils, the risk of damage when they are used, and the way they respond to treatment.



Soil Survey of Bexar County, Texas 63

In this system all the kinds of soil are grouped at three levels: the capability class, the
subclass, and the unit. The eight capability classes in the broadest grouping are
designated by Roman numerals | through VIII. In class | are the soils that have few
limitations, the widest range of use, and the least risk of damage when they are used.
The soils in the other classes have progressively greater natural limitations. In class VIII
are soils and landforms so rough, shallow, or otherwise limited that they do not produce
worthwhile yields or crops, forage, or wood products.

The subclasses indicate major kinds of limitations within the classes. Within most of
the classes there can be up to four subclasses. The subclass is indicated by adding a
small letter, e, w, s, or ¢, to the class numeral, for example, Ile. The letter e shows that
the main limitation is risk of erosion unless close-growing plant cover is maintained; w
means that water in or on the soil interferes with plant growth or cultivation (in some
soils the wetness can be partly corrected by artificial drainage); s shows that the soil is
limited mainly because it is shallow, droughty, or stony; and c, used in only some parts
of the country, indicates that the chief limitation is climate that is too cold or too dry.

In class | there are no subclasses, because the soils of this class have few or no
limitations. Class V can contain, at the most, only subclasses w, s, and ¢, because the
soils in it are subject to little or no erosion but have other limitations that restrict their use
largely to pasture, range, woodland, or wildlife.

Within the subclasses are the capability units, groups of soils enough alike to be suited to
the same crops and pasture plants, to require similar management, and to have similar
productivity and other responses to management. Thus, the capability unit is a convenient
grouping for making many statements about management of soils. Capability units are
generally identified by numbers assigned locally, for example, lle-1 or llle-2.

Soils are classified in capability classes, subclasses, and units in accordance with the
degree and kind of their permanent limitations, but without consideration of major and
generally expensive landforming that would change the slope, depth, or other
characteristics of the soil, and without consideration of possible but unlikely major
reclamation projects.

Many of the soils in Bexar County are suitable for irrigation, and some of these can
be assigned to a more favorable capability unit if irrigated than if dryfarmed. All of the
soils in the county are classified according to their capacity when dryfarmed and those
suitable for irrigation and for which water is now available are classified according to
their capacity when irrigated. The eight classes in the capability system, and the
subclasses and units in Bexar County are described in the list that follows.

Class I. Soils that have few limitations that restrict their use. (No subclasses)
Class Il. Soils that have some limitations that restrict the choice of plants or require
moderate conservation practices.
Subclass llc. Soils that have some limitations because of climate.

Unit llc-1, dryland; I-1, irrigated.—Deep, nearly level, noncalcareous
loams; moderately permeable subsoil.

Unit llc-2, dryland; I-2, irrigated.—Deep, nearly level, strongly calcareous,
medium-textured to fine-textured soils; slowly permeable to moderately
permeable subsoil.

Subclass lle. Soils subject to moderate erosion if they are not protected.

Unit lle-1, dryland; lle-1, irrigated.—Deep, nearly level fine sandy loams;
slowly permeable to moderately permeable subsoil.

Unit lle-2, dryland; lle-2, irrigated.—Deep, nearly level loams; moderately
permeable subsoil.

Unit lle-3, dryland; lle-3, irrigated.—Deep, nearly level, strongly calcareous,
medium textured to fine-textured soils; slowly permeable to moderately
permeable subsaoil.
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Subclass lls. Soils that have moderate limitations of moisture capacity or tilth.

Units lls-1, dryland; l1s-2, irrigated.—Deep, nearly level, slowly permeable,
very hard, calcareous clays that crack when dry.

Subclass llw. Soils that have moderate limitations because of excess water.

Unit llw-1, dryland; llw-1, irrigated.—Deep, nearly level, moderately
permeable fine sandy loams and clay loams on flood plains.

Unit llw-2, dryland.—Deep, nearly level, calcareous clays on flood plains
along creeks and major streams and in depressions on the uplands.

Class Ill. Soils that have severe limitations that reduce the choice of plants, or
require special conservation practices, or both.
Subclass llle. Soils subject to severe erosion if they are cultivated and not
protected.

Unit Illle-1, dryland; llle-1, irrigated.—Deep, nearly level fine sandy loams
and clay loams; very slowly permeable subsoil.

Unit Illle-2, dryland; llle-2, irrigated.—Deep nearly level, slowly permeable,
calcareous clays and gravelly clays that crack when dry.

Unit llle-3, dryland.—Deep, gently sloping, slowly permeable, calcareous
clays and gravelly clays that crack when dry.

Unit llle-4, dryland; llle-3, irrigated.—Deep, gently sloping fine sandy
loams; slowly permeable or moderately permeable subsoil.

Unit Ille-5, dryland; llle-5, irrigated.—Deep, gently sloping, strongly
calcareous loams, clay loams, and silty clays; moderately permeable
subsoil.

Unit Ille-6, dryland; llle-5, irrigated.—Moderately deep, gently sloping,
moderately permeable, strongly calcareous clay loams; eroded.

Unit Ille-7, dryland; llle-6, irrigated.—Shallow to moderately deep, nearly
level, moderately permeable clay loams and silty clays.

Unit Ille-8, dryland; llls-1, irrigated. —Level and nearly level, thick loamy
fine sands; dense, slowly permeable or very slowly permeable subsoil.

Unit llle-9, dryland; llis-2, irrigated.—Deep, nearly level and gently
sloping, thick loamy fine sands; crumbly, moderately permeable subsoil.

Unit llle-10, dryland.—Deep to shallow, gently sloping and sloping, slowly
permeable to moderately permeable clays on old alluvial fans and in
narrow valleys.

Subclass llIs. Soils that have severe limitations of moisture capacity or tilth.

Unit Ills-1, dryland; llIs-3, irrigated.—Deep, nearly level fine sandy loams
and clay loams; very slowly permeable subsoil.

Unit Ills-2, dryland; lIs-2, irrigated.—Shallow, nearly level, moderately
permeable clay loams, clays, or loams.

Class IV. Soils that have very severe limitations that restrict the choice of plants,
require very careful management, or both.
Subclass IVe. Soils subject to very severe erosion if’ they are cultivated and
not protected.

Unit IVe-1, dryland; 1Vs-1, irrigated.—Deep, nearly level, dark-colored clay
loams; very slowly permeable subsoil.

Unit IVe-2, dryland.—Deep, gently sloping, dark-colored, noncalcareous
clay loams; very slowly permeable subsoil.

Unit IVe-3, dryland.—Deep, gently sloping and sloping, dark-colored,
calcareous clays and gravelly clays; slowly permeable subsoil.

Unit IVe-4, dryland.—Deep, gently sloping fine sandy loams; eroded;
slowly permeable subsoil.
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Unit IVe-5, dryland; llle-7, irrigated.—Gently sloping loamy fine sands;
eroded; moderately slowly permeable to very slowly permeable subsoil.

Unit IVe-6, dryland; llis-4, irrigated.—Deep, nearly level and gently
sloping, loose fine sands underlain by sandy clay loam at a depth of 42
to 100 inches or more.

Unit IVe-7, dryland.—Shallow and deep, nearly level and gently sloping,
moderately permeable clay loams and silty clays.

Class V. Soils that are not likely to erode but have other limitations, impractical to
remove without major reclamation, that limit their use largely to pasture or
range, woodland, or wildlife food and cover.

Subclass Vw. Soils too wet for cultivation; drainage or protection not
feasible.

Unit Vw-1, dryland.—Deep, nearly level, dark-colored, calcareous

clays or clay loams on flood plains; frequently flooded.

Unit Vw-2, dryland.—Deep, somewhat granular, noncalcareous fine
sandy loams and clay loams on flood plains; frequently flooded.

Class VI. Soils that have severe limitations that make them generally unsuitable
for cultivation and that limit their use largely to pasture or range, woodland, or
wildlife food and cover.

Subclass Vle. Soils severely limited, chiefly by risk of erosion, if protective
cover is not maintained.

Unit Vle-1, dryland.—Deep, gently sloping fine sandy loams and clay
loams; eroded; slowly permeable or very slowly permeable subsoil.

Unit Vle-2, dryland.—Deep to very shallow, strongly sloping clays;
eroded; slowly permeable subsoil.

Unit Vle-4, dryland.—Deep, gently sloping loamy fine sands; eroded;
slowly permeable subsoil.

Subclass Vls. Soils generally unsuitable for cultivation and limited for other
uses by low moisture capacity, stones, or other soil features.

Unit Vis-1, dryland.—Moderately deep and shallow, noncalcareous
stony clays and cherty clay loams; slowly permeable subsoil.

Unit Vis-2, dryland.—Very shallow, dark-colored stony clays and stony
clay loams over chalk and hard limestone bedrock.

Unit VIs-3, dryland.—Very shallow, rolling and hilly, dark-colored stony
clays and stony clay loams over hard limestone bedrock.

Class VII. Soils that have very severe limitations that make them unsuitable for
cultivation without major reclamation, and that. restrict their use largely to
grazing, woodland, or wildlife.

Subclass Vllis. Soils very severely limited by moisture capacity, stones, or
other soil features.

Unit VlIs-1, dryland.—Very shallow, sloping and strongly sloping, light-
colored, calcareous gravelly to stony clay loams over soft limestone
bedrock interbedded with hard limestone.

Unit VlIs-2, dryland.—Very shallow, hilly or moderately steep, light-
colored, calcareous gravelly to stony clay loams over soft limestone
bedrock interbedded with hard limestone.

Unit VlIs-3, dryland.—Deep gullies, hilly gravelly land, and outcrops of
caliche.

Class VIII. Soils and landforms that, without major reclamation, have limitations
that preclude their use for commercial production of plants and
restrict their use to recreation, wildlife, water supply, or esthetic
purposes. (There are no class VIII soils in Bexar County.)
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In the following pages each capability unit is described, the soils in each are listed,
and some suggestions for use and management are given.

Capability unit lic-1, dryland; I-1, irrigated

The one soil in these units, Willacy loam, 0 to 1 percent slopes, is deep and
noncalcareous. It has a moderately permeable subsoil that ordinarily permits easy movement
of water, air, and roots. This soil is mainly in the south-central part of the county and occupies
less than 1 percent of the acreage. About 90 percent of it is cultivated.

This soil holds moderately large amounts of water available for plants and loses little water
as runoff. If it is cultivated when it is too moist, it is susceptible to compaction and a plowpan
is likely to form. Both compaction and formation of a plowpan interfere with water intake and
root growth.

This soil is well suited to cultivation. Corn and grain sorghum are the chief crops.

Small grain, cotton, and flax are grown also, but less extensively. An example of a
suitable cropping system is 1 year of small grain or grain sorghum and 3 years of cotton.
Occasional crops of Hubam sweetclover or winter peas increase the supply of organic
matter and help to improve tilth.

Insufficient rainfall is the chief hazard in dryland farming. In order to keep these soils
highly productive and in good tilth, it is important to conserve moisture and to utilize
crop residues. The cropping system should provide enough residues to maintain the
organic-matter content of the soil and to keep the surface layer in good tilth. For best
results, residues should be kept on the surface.

This soil is suited to either surface or sprinkler irrigation. The amount of fertilizer to be
applied to irrigated soils is best determined through soil tests.

This soil produces excellent grass. Suitable for pasture are Rhodesgrass, Kleberg
bluestem, Gordo bluestem, blue panicgrass, and Coastal bermudagrass or other
adapted varieties of giant bermudagrass. Sudangrass, sorghum almum, johnsongrass,
and small grain provide good supplemental pasture. Pastures need liberal applications
of nitrogen and phosphate fertilizers.

Capability unit lic-2, dryland; 1-2 irrigated

These units consist of deep, nearly level, strongly calcareous loamy and clayey soils
that have a slowly permeable to moderately permeable subsoil. These soils are—

Lewisville silty clay, O to 1 percent slopes.
Venus clay loam, 0 to 1percent slopes.
Venus loam, 0 to 1 percent slopes.

These soils occur on high, smooth terraces in all parts of the county. Their total
acreage is about 7 percent of the county. About 75 percent of their acreage is cultivated.

Moderately large amounts of water are available to plants, and little water is lost as
runoff. The surface layer is susceptible to compaction when wet and to crusting when
dry, both of which reduce water intake and root growth. The Venus clay loam is
somewhat high in lime in some areas, and crops in these limy places are likely to
develop chlorosis, or yellowing of the leaves.

These soils are productive, easy to manage, and well suited to the crops commonly
grown in the area. Corn and grain sorghum are the chief crops. Cotton, flax, wheat, and
oats are grown also, but less extensively. A suitable cropping system would include
grain sorghum or small grain at least once every 3 years, or grass and legumes once
every 4 years.
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Insufficient rainfall is the chief hazard in dryland farming. In order to keep these soils
highly productive and in good tilth, it is important to conserve moisture and to utilize crop
residues. If kept on the surface, residues improve tilth, help to maintain the supply of
organic matter, and prevent crusting. Barnyard manure reduces the risk of chlorosis.

A row system of irrigation is best for these soils. The amount of fertilizer to be applied
to irrigated soils is best determined through soil tests.

These soils produce excellent grass. Suitable for pasture are Kleberg bluestem,
Gordo bluestem, Medio bluestem, blue panicgrass, and Coastal bermudagrass or other
adapted varieties of giant bermudagrass. Sudangrass, small grain, sorghum almum, and
johnsongrass provide good supplemental pasture. Pastures need liberal amounts of
nitrogen and phosphate fertilizers.

Capability unit lle-1, dryland; lle-1, irrigated

These units consist of deep, nearly level fine sandy loams that have a slowly
permeable to moderately permeable subsoil. These soils are—

Duval fine sandy loam, 1 to 3 percent slopes.
Webb fine sandy loam, 1 to 3 percent slopes.

These soils occur mainly in the southern third of the county. Their total acreage is
about. 2.5 percent of the county. About 68 percent of their acreage is cultivated.

These soils have good capacity to hold water but lose some water through runoff and
are consequently susceptible to erosion.

These soils are productive and are well suited to cultivated crops. They are also
suitable for tame pasture. Close-growing crops and crops that leave large amounts
of residue, such as small grain and grain sorghum, should be grown once every 3
years. Part of the acreage could be planted to such crops every year.

Controlling erosion and maintaining fertility are the chief management requirements.
Terracing and contour tillage help to reduce the amount of runoff. Tillage practices that
keep crop residues on the surface are desirable. If kept on the surface, residues not only
increase the supply of organic matter and improve tilth but also help to control erosion.

These soils can be farmed satisfactorily without terraces if they are stripcropped to
small grain and grain sorghum or if they are used for hay or pasture crops. If the soils are
stripcropped, the strips should be about equal in width and should be moved occasionally.
The amount of fertilizer to be applied is best determined through soil tests.

These soils are suitable for either sprinkler or row irrigation. With a row system,
results are best if the soils are leveled. The cropping system should provide enough
residues to supply organic matter and keep the surface layer in good tilth. An example of
a suitable system is 1 year of small grain or grain sorghum and then 3 years of corn.
Residues should be kept on the surface as long as possible. If a sprinkler system is
used, the cropping system should include small grain or grain sorghum every other year
or a hay or pasture crop every third year. The amount of fertilizer to be applied to
irrigated soils is best determined through soil tests.

Suitable for pasture are weeping lovegrass, blue panicgrass, Medio bluestem,
and Coastal bermudagrass or other adapted varieties of giant bermudagrass. Small
grain, sorghum almum, sudangrass, and johnsongrass provide good supplemental
pasture. Pastures need to be fertilized with nitrogen and phosphate.
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Capability unit lle-2, dryland; lle-2, irrigated

The one soil in these units, Willacy loam, 1 to 3 percent slopes, is deep and noncalcareous
and has a moderately permeable subsoil. This soil occurs mainly in the south-central part of the
county and occupies less than 7 percent of the acreage. About 90 percent of it is cultivated.

This soil has a moderately high capacity to hold water and plant nutrients. It has good
water intake but is susceptible to compaction when moist. Runoff and erosion are hazards.

This soil is well suited to cultivation. It is productive of crops commonly grown in the area
and of native grass and adapted varieties of introduced grass. The cropping system should
include high-residue crops, which supply organic matter and help to control erosion and
conserve moisture. If terracing and contour tillage are used, a suitable cropping system would
be 1 year of grain sorghum and then 2 years of cotton or corn. Winter peas or Hubam
sweetclover should be grown occasionally. For best results, residues should be kept on the
surface.

If irrigated, this soil is highly productive. It is suited to sprinkler irrigation and, if leveled, to
surface irrigation. Under surface irrigation, an example of a suitable cropping system is 1 year of
small grain or grain sorghum, or of a cover crop, or of a hay or pasture crop, and then 3 years of
cotton or corn. Under sprinkler irrigation, a good crop rotation consists of 1 year of grain
sorghum or small grain and then 2 years of cotton or corn. Residues need to be kept on the
surface. The amount of fertilizer to be applied to irrigated soils is best determined through soil
tests.

Suitable for pasture are Rhodesgrass, Kleberg bluestem, Gordo bluestem, blue
panicgrass, and Coastal bermudagrass or other adapted varieties of giant bermudagrass.

Small grain, sudangrass, johnsongrass, and sorghum almum provide good supplemental
pasture. Pastures need liberal applications of nitrogen and phosphate fertilizers.

Capability unit lle-3, dryland; lle-3, irrigated

These units consist of loamy and clayey soils that are deep, nearly level, and strongly
calcareous and have a slowly permeable to moderately permeable subsoil. These soils
are—

Austin silty clay, 1 to 3 percent slopes.
Karnes loam, 1 to 3 percent slopes.
Lewisville silty clay, 1 to 3 percent slopes.
Venus clay loam, 1 to 3 percent slopes.
Venus loam, 1 to 3 percent slopes.

These soils occur in all parts of the county. Their total acreage is about 6 percent of
the county. About 65 percent of their acreage is cultivated.

The soils in these units are used and managed in about the same way as those in
capability unit llc-2. They lose more water through runoff than those soils and
consequently are more likely to erode. Locally, some of the Austin, Karnes, and Venus
soils are somewhat high in lime, and crops in these limy places are likely to develop
chlorosis, or yellowing of the leaves.

These soils are well suited to cultivated crops. Corn and grain sorghum are the main
crops. Tame pasture does well also. If the soils are dryfarmed, the cropping system
should include high-residue crops. An example of a suitable system is 1 year of small
grain or grain sorghum and then 2 years of cotton or corn. Another example is 1 year of
grass or legumes and 3 years of cotton or corn. A cover crop, such as winter peas,
should be grown occasionally.

Controlling erosion, conserving moisture, and maintaining fertility are the chief management
requirements. Terracing and contour tillage help to reduce runoff. Residues should be kept on
the surface as long as possible. Barnyard manure reduces the risk of chlorosis.
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If irrigated, these soils are highly productive. They are suited to sprinkler irrigation
and well suited to row irrigation. The cropping system should include high-residue crops,
which supply organic matter and help to keep the surface layer in good tilth. An example
of such a system is 1 year of small grain or grain sorghum and then 3 years of cotton or
corn. Residues should be kept on the surface. The amount of fertilizer to be applied to
irrigated soils is best determined through soil tests.

Suitable for pasture are Rhodesgrass, Kleberg bluestem, Gordo bluestem, blue
panicgrass, Medio bluestem, and Coastal bermudagrass or other adapted varieties of
giant bermudagrass. Small grain, sudangrass, johnsongrass, and sorghum almum
provide good supplemental pasture. Pastures need liberal applications of nitrogen and
phosphate fertilizers.

Capability unit lis-1, dryland; lIs-2, irrigated

These units consist of deep, nearly level, slowly permeable, calcareous clays that
harden and crack severely when dry. These soils are—

Houston Black clay, 0 to 1 percent slopes.
Houston Black clay, terrace, 0 to 1 percent slopes.

These soils occur as large areas, mainly in the northeastern, central, and southwestern
parts of the county. Their total acreage is about 3 percent of the county. The terrace phase
is the more extensive. About three-fourths of their acreage is cultivated.

Preparing a good seedbed is difficult because the surface layer dries slowly after a
rain. If the soils are too wet when they are worked, their structure breaks down and a
plowpan forms.

These are productive soils. Corn and grain sorghum are the main crops. Cotton, flax,
and small grain are grown also, but less extensively. Grass grows well. An example of a
suitable cropping system is 1 year of small grain, sudangrass, or grain sorghum and
then 3 years of row crops. Another example is 1 year of grass or legumes and 3 years of
row crops.

Increasing the water intake, maintaining tilth and fertility, and reducing the loss of
moisture by evaporation are the chief management requirements. Growing perennial
grass or a legume, such as sweetclover, helps to prevent the formation of a plowpan.
Utilizing the residues increases water intake, reduces loss of moisture by evaporation,
and prevents crusting.

These soils are suitable for irrigation, particularly to a row system of irrigation. The
cropping system should include broadcast crops and high-residue row crops, both of
which help to prevent crusting. All residues should be kept on or near the surface as
long as possible. The amount of fertilizer to be applied to irrigated soils is best
determined through soil tests.

Suitable for pasture are King Ranch bluestem, Rhodesgrass, Kleberg bluestem,
Gordo bluestem, Medio bluestem, blue panicgrass, and Coastal bermudagrass or other
adapted varieties of giant bermudagrass. Small grain, sudangrass, sorghum almum, and
johnsongrass provide good supplemental pasture. Applications of nitrogen and
phosphate fertilizers are needed.

Capability unit llw-1, dryland; llw-1, irrigated

These units consist of deep, nearly level, moderately permeable fine sandy loams
and clay loams on flood plains. These soils are—

Frio clay loam.
Gowen clay loam.
Zavala fine sandy loams.
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These soils occur along the major rivers and streams and the larger drainageways.
They are flooded occasionally.

These soils are easy to manage. They lose little water through runoff. The use of some
areas is limited because, as a result of dissection by meandering streams, the surface is
uneven and the fields are irregularly shaped. Occasionally, flooding harms crops and also
damages the soils by scouring and by leaving deposits of fresh sediments.

All crops commonly grown in the area are moderately well suited. Grain sorghum and
corn are the main crops. Native grass and adapted varieties of introduced grass can be
grown also. An example of a suitable cropping system is 1 year of small grain or grain
sorghum and then 3 years of row crops. Another example is 1 year of grass or legumes
or of a cover crop and 3 years of row crops. Winter peas or Hubam sweetclover should
be grown occasionally.

Managing floodwater and maintaining fertility are the chief management requirements.
A cropping system that includes high-residue plants is important. The residues should be
left on or near the surface.

Surface or sprinkler systems of irrigation are suitable. The amount of fertilizer to be
applied to irrigated soils is best determined through soil tests. All residues should be
kept on or near the surface.

Suitable for pasture are johnsongrass, Rhodesgrass, Medio bluestem, blue
panicgrass, and Coastal bermudagrass or other adapted varieties of giant
bermudagrass. Sudangrass, sorghum almum, small grain, and johnsongrass provide
good supplemental pasture. Pastures need regular applications of nitrogen and
phosphate fertilizers.

Capability unit llw-2, dryland

The one soil in this unit, Trinity clay, is deep, nearly level, and calcareous. It is on flood
plains along creeks and major streams and in depressions on the uplands. This soil occurs
as narrow areas crossed by meandering streams and as low-lying terraces. It is flooded
occasionally.

Preparing a good seedbed is difficult because the surface layer dries slowly after rains
or flooding. If the soil is too wet when it is worked, its structure breaks down and a plowpan
forms. Permeability is slow. The narrow, uneven shape of the areas and the risk of flooding
limit the use of the soil for crops.

This soil is well suited to native grass and to hay and pasture mixtures and is moderately
well suited to most cultivated crops grown in the county. Corn is the main crop. Grain
sorghum, cotton, and some truck crops are grown also. The cropping system should
include high-residue crops, such as grain sorghum, small grain, or Hubam sweetclover.
Perennial grass and legumes in the rotation help to prevent the formation of a plowpan, and
broadcast crops or high-residue crops help to prevent surface crusting.

Managing the excess water and maintaining tilth and productivity are the chief
management requirements. The amount of fertilizer to be applied is best determined
through soil tests. Keeping large amounts of organic matter or plant residues on the surface
or partially working them into the surface improves tilth and water intake. It also supplies
organic matter and helps to prevent crusting.

Suitable for pasture are johnsongrass, King Ranch bluestem, Rhodesgrass, and Kleberg
bluestem, and Coastal bermudagrass or other adapted varieties of giant bermudagrass.
Sudangrass, sorghum almum, johnsongrass, and small grain provide good supplemental
pasture. Pastures need applications of nitrogen and phosphate fertilizers.
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Capability unit llle-1, dryland; llle-1, irrigated

These units consist of deep, nearly level fine sandy loams and clay loams that have a
very slowly permeable subsoil. These soils are—

Crockett fine sandy loam, 1 to 3 percent slopes.
San Antonio clay loam, 1 to 3 percent slopes.

These soils occur mainly in the southern third of the county. Their total acreage is
about 4 percent of the county. About 65 percent of their acreage is cultivated.

A crust forms on the surface of these soils. The subsoil is a stiff, blocky clay that
impedes the movement of water, air, and roots.

These are moderately productive soils. They are moderately well suited to small
grain, grain sorghum, corn, cotton, summer peas, winter peas, flax, sudangrass,
Hubarn sweetclover, and perennial grass. If these soils are terraced, an example of a
suitable cropping system is 1 year of broadcast crops, such as small grain and
sudangrass, and then 2 years of cotton or corn. Another suitable system consists of 1
year of grain sorghum planted in rows and then 1 year of cotton. Winter peas or vetch
should be planted occasionally. If these soils are not terraced, they should be in
close-growing crops continuously, or in a rotation in which grass or legume crops,
close-growing crops, and row crops are grown on equal acreages each year. Row
crops should be followed by winter cover crops.

Controlling water erosion, increasing water intake, reducing loss of moisture by
evaporation, and supplying organic matter are the chief management requirements.
Terracing and contour tillage help to protect the soils from water erosion. The
terraces need protected outlets for removal of excess water. The outlets should
empty into a pasture or into a prepared waterway. The cropping system should
include crops that supply organic matter, increase water intake, and prevent surface
crusting. All crop residues should be left on or near the surface. The amount of
fertilizer to be applied is best determined through soil tests.

These soils are suitable for either row or sprinkler irrigation. Irrigated areas need a
crop sequence that provides enough residue to supply organic matter and maintain
tilth. Residues should be kept on or near the surface. The amount of fertilizer to be
applied to irrigated soils is best determined through soil tests.

Suitable for pasture are Gordo bluestem, blue panicgrass, weeping lovegrass,
Medio bluestem, and Coastal bermudagrass or other adapted varieties of giant
bermudagrass. Small grain, sudangrass, sorghum almum, and johnsongrass provide
good supplemental pasture. Pastures need liberal applications of nitrogen and
phosphate fertilizers.

Capability unit llle-2, dryland; llle-2, irrigated

These units consist of deep, nearly level, slowly permeable, calcareous clays and
gravelly clays that crack severely when dry and are very sticky and plastic when wet.
These soils are—

Crawford clay.

Houston Black clay, 1 to 3 percent slopes.
Houston Black clay, terrace, 1to 3 percent slopes.
Houston Black gravelly clay, 1 to 3 percent slopes.
Houston clay, 1 to 3 percent slopes.

These soils occur mainly in the northeastern, central, and southwestern parts of the
county. Their total acreage is about 11 percent of the county. About 80 percent of their
acreage is cultivated.
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It is important to till these soils when moisture conditions are favorable. The soils dry
slowly after rains. If they are tilled when too wet, the surface crusts and a plowpan forms.

These are productive soils. They are well suited to small grain, grain sorghum, corn,
cotton, flax, sudangrass, Hubam sweetclover, summer peas, winter peas, and perennial
grass. Corn and grain sorghum are the main crops. If these soils are terraced, a close-
growing crop every third year maintains tilth and helps to control erosion. An occasional crop
of grass and legumes helps to prevent the formation of a plowpan. If these soils are not
terraced, a broadcast crop should be grown each year.

Controlling erosion, increasing water intake, preventing the formation of a plowpan, and
maintaining fertility and tilth are the chief management requirements. Terracing and contour
tillage help to protect the soils from water erosion if row crops are planted. The terraces need
protected outlets for removal of excess water. The outlets should empty into a pasture or into
a prepared waterway. The cropping system should include close-growing crops and perennial
grass and legumes. All crop residues should be kept on or near the surface. The amount of
fertilizer to be applied is best determined through soil tests.

A row system of irrigation is best for these soils. Leveling is necessary. Residues should
be kept on or near the surface. The amount of fertilizer to be applied to irrigated soils is best
determined through soil tests.

Suitable for pasture are King Ranch bluestem, Rhodesgrass, Kleberg bluestem, Gordo
bluestem, Medio bluestem, blue panicgrass, and Coastal bermudagrass or other adapted
varieties of giant bermudagrass. Pastures need liberal applications of nitrogen and phosphate
fertilizers.

Capability unit llle-3, dryland

This unit consists of deep, gently sloping, slowly permeable, calcareous clays and
gravelly clays that crack severely when dry and are sticky and plastic when wet. These
soils are—

Houston Black clay, 3 to 5 percent slopes.
Houston Black gravelly clay, 3 to 5 percent slopes.
Houston clay, 3 to 5 percent slopes, eroded.

These soils occur on uplands, mainly in the northeastern, central, and southwestern
parts of the county. Their total acreage is about 2 percent of the county. About 70 percent
of their acreage is cultivated.

Preparing a good seedbed is difficult. The soils must be tilled when they are neither
too wet nor too dry. If they are too wet when tilled, the structure breaks down and a
plowpan forms. Natural fertility is moderate to high. The capacity to hold water and plant
nutrients is good. Permeability to water, air, and roots is slow.

Native grass, hay and pasture mixtures, and most crops suited to the area are grown.
Corn and grain sorghum are the main crops. If these soils are terraced, half the acreage
heeds to be in drilled crops each year. If the soils are not terraced, an example of a
suitable cropping system is 3 years of drilled crops and then 1 year of a row crop.
Another example is 3 years of grass or legumes and 1 year of a row crop.

Moderate to severe water erosion, slow water intake, plowpan formation, low fertility,
and poor tilth are the main risks in managing these soils. If the soils are used for row
crops, terracing and contour tillage are needed. The terraces need protected outlets for
removal of surplus water. Including grass and legumes in the crop rotation prevents the
formation of plowpans. Keeping plant residues on the surface or working them into the
surface improves tilth and makes preparation of a seedbed easier. It also helps to
control erosion, increase water intake, and supply organic matter.
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Suitable for pasture are King Ranch bluestem, Rhodesgrass, Kleberg bluestem,
Gordo bluestem, Medio bluestem, blue panicgrass, and Coastal bermudagrass or other
adapted varieties of giant bermudagrass. Small grain, sudangrass, sorghum almum, and
johnsongrass provide good supplemental pasture. Pastures need applications of
nitrogen and phosphate fertilizers.

Capability unit llle-4, dryland; llle-3, irrigated

These units consist of deep, gently sloping fine sandy loams that have a slowly
permeable or moderately permeable subsoil. These soils are—

Duval fine sandy loam, 3 to 5 percent slopes.
Webb fine sandy loam, 3 to 5 percent slopes.

These soils occur mainly in the southern third of the county. Their total acreage is
about 1 percent of the county. About 70 percent of their acreage is cultivated.

The capacity to hold water and plant nutrients is moderate. Water intake is slow, and
water erosion is a moderate or severe hazard in cultivated areas.

These soils are suited to most crops commonly grown in the area and are well suited
to native grass and adapted varieties of introduced grass. Corn, grain sorghum, and
small grain are the main crops. If the soils are terraced, an example of a suitable
cropping system is 1 year of a drilled crop, such as small grain, 1 year of grain sorghum,
and 1 year of a row crop. A cover crop could be substituted for either the small grain or
the grain sorghum. Vetch or winter peas should be planted occasionally. If these soils
are not terraced, they should be in drilled crops continuously or in a rotation consisting
of 3 years of grass and legumes and 1 year of a row crop.

Terracing and contour tillage help to control erosion. The terraces should have
protected outlets for removal of surplus water. The outlets should empty into a pasture
or a prepared waterway. The cropping system should provide enough residue to supply
organic matter, reduce the hazard of erosion, and maintain tilth and fertility. The
residues should be kept on the surface. The amount of fertilizer to be applied is best
determined through soil tests.

These soils are best suited to a sprinkler system of irrigation. The cropping system in
irrigated areas should include high-residue crops, and the residues should be kept on
the surface. The amount of fertilizer to be applied to irrigated soils is best determined
through soil tests.

A considerable acreage that has been used for crops is being converted to tame
pasture. Suitable for pasture are King Ranch bluestem, Rhodesgrass, Medio bluestem,
Gordo bluestem, weeping lovegrass, and Coastal bermudagrass or other adapted
varieties of giant bermudagrass. Sweetclover, such as yellowblossom, Madrid, or
Hubam, are suitable legumes for tame pasture. Small grain, sudangrass, sorghum
almum, and johnsongrass provide good supplemental pasture. Pastures need liberal
applications of nitrogen and phosphate fertilizers.

Capability unit llle-5, dryland; llle-5, irrigated

These units consist of deep, gently sloping, strongly calcareous loams, clay loams,
and silty clays that have a moderately permeable subsoil. These soils are—

Austin silty clay, 3 to 5 percent slopes.
Karnes loam, 3 to 5 percent slopes.
Lewisville silty clay, 3 to 5 percent slopes.
Venus clay loam, 3 to 5 percent slopes.
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These soils occur in all but the northwestern and extreme southern parts of the
county. Their total acreage is about 1.5 percent of the county. About 60 percent of their
acreage is cultivated.

These soils are high in lime and are somewhat droughty. Some crops, such as corn
and grain sorghum, may develop chlorosis, or yellowing of the leaves. Runoff is
excessive.

Small grain, winter peas, and other cool-season crops are best suited. Corn, cotton,
grain sorghum, and summer peas can be grown, but yields are low. Native grass and
hay and pasture mixtures do well on these soils. An example of a suitable cropping
system is 1 year of small grain or sudangrass and 1 year of a row crop. Another
example is 2 years of grain sorghum and 1 year of a row crop.

Controlling erosion, conserving moisture, and improving tilth are the most important
management requirements. Terracing and contour tillage help to reduce runoff. Utilizing
residues from small grain, grain sorghum, sorghum almum, and other crops improves
structure and tilth and provides protection against erosion during heavy rains. Eroded
areas should be kept in high-residue crops continuously, and organic matter, such as
barnyard manure or cotton burs, should be kept on the surface. After 4 or 5 years of
this kind of management, the eroded areas can be managed in the same way as the
uneroded areas.

These soils are suitable for irrigation. If irrigated, they can be planted to tame
pasture of bermudagrass. The amount of fertilizer to be applied to irrigated soils is best
determined through soil tests.

Suitable for pasture are King Ranch bluestem, Rhodesgrass, Kleberg bluestem,
Medio bluestem, Gordo bluestem, blue panicgrass, and Coastal bermudagrass or other
adapted varieties of giant bermudagrass. Small grain, sudangrass, sorghum almum,
and johnsongrass provide good supplemental pasture.

Capability unit llle-6, dryland; llle-5, irrigated

The one soil in these units, Karnes clay loam, 3 to 5 percent slopes, eroded, is
moderately deep, moderately permeable, and strongly calcareous. It is inextensive and
occurs mainly in the south-central part of the county. Nearly all of it is cultivated.

This soil is suited to cultivation, but it has been damaged by water erosion. It could be
restored to productivity if erosion were controlled.

Terracing and contour tillage would help to check erosion. Terraces should have
protected outlets that remove excess water to pastures or grassed waterways. Large
amounts of organic matter are needed to improve structure and tilth. Small grain, winter
peas, sorghum annum, sudangrass, or other high-residue crops should be grown
continuously for 4 or 5 years. Residues should be kept on the surface, and additional
organic matter, such as barnyard manure or cotton burs, should be applied to the most
seriously eroded areas. Nitrogen and phosphate fertilizers are needed.

Irrigated areas could be planted to tame pasture consisting of bermudagrass or some
other perennial grass, such as King Ranch bluestem, Rhodesgrass, Medio bluestem,
and blue panicgrass. Large amounts of fertilizer are needed. The amount to be applied
to irrigated soils is best determined through soil tests.

Capability unit llle-7, dryland; llle-6, irrigated

These units consist of shallow to moderately deep, nearly level, moderately
permeable clay loams and silty clays. These soils are—

Patrick soils, 1 to 3 percent slopes.
Stephen silty clay, 1 to 3 percent slopes.
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These soils occur in all parts of the county. Their total acreage is about 2 percent of
the county. About half of their acreage is cultivated.

These soils are droughty and are low in natural fertility. Water erosion is a slight
hazard. The Stephen soil is limy and is underlain by chalk and chalky marl. The Patrick
soils are underlain by gravel. In many places the chalk or gravel has been exposed by
tillage or by water erosion.

These soils are well suited to native grass and adapted varieties of introduced grass
but are poorly suited to cultivated crops. Cool-season crops grow best. The main crops
are small grain, sudangrass, and grain sorghum. An example of a suitable cropping
system is 3 years of high-residue crops, such as grain sorghum and small grain, and then
1 year of a row crop. Another suitable system is one that consists of 1 year of a cover
crop, 1 year of a drilled crop, and 1 year of a row crop. Winter peas or Hubam sweetclover
should be grown occasionally.

Conserving moisture, controlling erosion, supplying organic matter, and maintaining
fertility are the important management requirements. All residues should be left on the
surface. Areas where the underlying material is exposed need additional organic matter,
which can be supplied by applying barnyard manure or cotton burs. Terracing and contour
tillage help to reduce runoff and control erosion. The amount of fertilizer to be applied is
best determined through soil tests.

Suitable for pasture are blue panicgrass, King Ranch bluestem, Kleberg bluestem,
sideoats grama, and Coastal bermudagrass or other adapted varieties of giant
bermudagrass. Small grain, sudangrass, and sorghum almum provide good
supplemental pasture. Pastures need applications of nitrogen and phosphate fertilizers.

Capability unit llle-8, dryland; llls-1, irrigated

These units consist of level and nearly level, thick loamy fine sands that have a
dense, slowly permeable or very slowly permeable subsoil. These soils are—

Hockley loamy fine sand, 0 to 3 percent slopes.
Leming loamy fine sand, 0 to 3 percent slopes.

These soils occur in the southern third of the county. Their total acreage is about
3.5 percent of the county. About 80 percent of their acreage is cultivated.

The surface layer takes in water well, but the subsoil impedes the movement of
both water and roots. Natural fertility is low. Wind erosion is a slight to moderate
hazard, and the surface is billowy in places.

If properly managed, these soils are productive. Watermelons, peanuts, corn, and
grain sorghum are the main crops. Tame pasture consisting of native grass or of
adapted varieties of introduced grass do well also. An example of a suitable cropping
system is 3 years of drilled crops and then 1 year of a row crop. The row crop should
be followed by a winter cover crop.

Controlling erosion, conserving moisture, supplying organic matter, and maintaining
fertility are the chief management requirements. If the soils are dryfarmed, drilled
crops should be included in the cropping system. Deep plowing helps to maintain a
cloddy surface and serves as an emergency and temporary control of wind erosion.
Grass and weeds should be allowed to grow late in summer and early in fall, as this
increases the amount of organic matter and helps to conserve soil moisture. The
amount of fertilizer to be applied is best determined through soil tests.

Much of the acreage is being converted to tame pasture by seeding, sprigging, or
sodding with proven varieties of grass. Weeds are controlled by cultivation, mowing, or
shredding, or by using chemicals. Pastures are fertilized and grazing or mowing is
controlled until the grass is established. Suitable for tame pasture are Coastal
bermudagrass, Rhodesgrass, blue panicgrass, Medio bluestem, and weeping lovegrass.
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These soils are suited to sprinkler irrigation. If they are irrigated, the cropping
system should include crops that provide enough residue to control wind erosion,
maintain tilth, and supply organic matter. The residues should be worked into the
surface layer. Liberal applications of nitrogen and phosphate fertilizers are needed.

Capability unit llle-9, dryland; llis-2, irrigated

The one soil in these units, Duval loamy fine sand, 1 to 5 percent slopes, is deep
and has a thick surface layer and a crumbly, moderately permeable subsoil. This
soil occurs mainly in the extreme southern part of the county and makes up less
than 1 percent of the acreage. About 85 percent of it is cultivated.

This soil takes in water well but has a moderate to low capacity to store water for
plants. It is slightly to moderately susceptible to wind and water erosion.

This soll is fairly productive if properly managed. Small grain, grain sorghum,
corn, peanuts, and watermelons are the main crops. Native grass and adapted
varieties of introduced grass are well suited also.

A good cropping system is that of keeping the soil in drilled small grain or
sudangrass half the time, or in a cover crop of grass and legumes for 1 year and
then in a row crop for 1 year.

Damage from wind erosion can be limited by keeping a cover of vegetation on
this soil, either by growing a cover crop or by utilizing all plant residues. Small grain,
winter peas, and other cover crops that are planted late in summer or early in fall
generally make enough growth to protect the soil during the blowing season.

Stripcropping and leaving grain sorghum stubble as high as feasible help to
reduce the danger of wind erosion. Residues from all crops should be left on the
surface. They not only protect the soil from blowing but also help to control water
erosion and increase tilth and productivity. The amount of fertilizer to he applied is
best determined through soil tests.

This soil is suited to sprinkler irrigation. If it is irrigated, the cropping system
should include crops that leave large amounts of residue, which supply organic
matter, maintain tilth, and protect the soil from wind and water erosion. All plant
residues should be left on the surface. The amount of fertilizer to be applied to
irrigated soils is best determined through soil tests.

Large acreages of both dryfarmed and irrigated cropland are being converted to
tame pasture by seeding, sprigging, or sodding with proven varieties of grass.
Weeds are controlled and grazing and mowing are regulated so that the grass can
become established. The amount of fertilizer to be applied is best determined
through soil tests. Suitable for tame pasture are Coastal bermudagrass, blue
panicgrass, Rhodesgrass, Medio bluestem, and weeping lovegrass.

Capability unit llle-10, dryland

In this unit is Krum complex, which consists of deep to shallow, gently sloping
and sloping, slowly permeable to moderately permeable clays on old alluvial fans
and in narrow valleys. This complex occupies less than 1 percent of the county.

Less than 15 percent of it is cultivated.

Most of the acreage is in native vegetation because the areas are inaccessible or
because they are long, narrow, and irregularly shaped. Only a small part has been cleared
and cultivated. The shallow soils are droughty; the deeper soils have good capacity to hold
water. Water erosion, the chief limitation, is a moderate to serious hazard.

Small grain is the main crop. Most of it is grazed late in fall and in winter. If the
soils in this complex are terraced, a suitable cropping system is 1 year of a drilled
crop, 1 year of grain sorghum, and 1 year of a row crop, such as corn. If these soils
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are not terraced, a high-residue crop, such as drilled small grain or sudangrass,
should be grown 2 years out of 3. If properly managed, the residues supply organic
matter, improve tilth, and help to control water erosion.

Suitable for pasture are King Ranch bluestem, Rhodesgrass, Kleberg bluestem,
Gordo bluestem, blue panicgrass, sideoats grama, little bluestem, indiangrass, green
sprangletop, and Wilman lovegrass. Small grain, sudangrass, sorghum almum, and
johnsongrass provide good supple-mental pasture. Pastures need applications of
nitrogen and phosphate fertilizers.

Capability unit llis-1, dryland; llis-3, irrigated

These units consist of deep, nearly level fine sandy loams and clay loams that have a
very slowly permeable subsoil. These soils are—

Crockett; fine sandy loam, 0 to 1 percent slopes.
Orelia clay loam, 0 to 1 percent slopes.

These soils are inextensive and occur mainly in the southern and southwestern parts
of the county. Nearly all of their acreage is cultivated.

Internal drainage is very slow. The surface layer is slightly or moderately crusty. The
subsoil is dense, compact, heavy sandy clay or stiff clay that impedes the movement of
water, air, and roots. Most of the rainfall runs off.

Small grain, corn, and grain sorghum are the main crops. Native grass and adapted
varieties of introduced grass grow well. An example of a suitable cropping system is 1
year of a high-residue crop, such as small grain or grain sorghum, and then 1 year of a
row crop. The row crop should be followed by a winter cover crop.

Increasing the water intake and improving tilth are the chief management
requirements. The cropping system should include crops that provide large amounts of
residue. For best results, the residues should be left on the surface. The amount of
fertilizer to be applied is best determined through soil tests.

These soils are suitable for either sprinkler or row irrigation. If they are irrigated, the
cropping system should include 1 year of drilled crops and then 2 years of row crops.
Vetch or winter peas should be grown occasionally; such crops supply organic matter
and help to maintain tilth and fertility. All plant residues should be left on the surface.
Fertilizer is needed. The amount to be applied is best determined through soil tests.

Suitable for pasture are Wilman lovegrass, Rhodesgrass, Kleberg bluestem, Gordo
bluestem, blue panicgrass, and Coastal bermudagrass or other adapted varieties of
giant bermudagrass. Small grain, sudangrass, sorghum almum, and johnsongrass
provide good supplemental pasture. Pastures need regular applications of nitrogen and
phosphate fertilizers.

Capability unit llis-2, dryland; lIs-2, irrigated

The soils in these units, Patrick soils, 0 to 1 percent slopes, are shallow, moderately
permeable clay loams, clays, or loams. These soils occur throughout the county on
terraces along the major streams and rivers. They are inextensive. Most of their acreage is
cultivated.

These soils are droughty and are susceptible to compaction when moist. They are
less productive than associated deeper soils.

Grain sorghum, corn, small grain, and cotton are the main crops. Native grass and
hay and pasture mixtures can be grown also. An example of a suitable cropping system
is 1 year of a drilled crop, such as small grain or sudangrass, and then 2 years of row
crops. Another example is 1 year of grain sorghum and 1 year of a row crop.
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Maintaining productivity and tilth and adapting a cropping system to the inherent soil
limitations are the chief management problems. The cropping system should provide
enough residue to supply organic matter, reduce loss of moisture by evaporation, and
increase water intake. The residues should be left on the surface. The amount of
fertilizer to be applied is best determined through soil tests.

These soils are suited to either sprinkler or row irrigation. If irrigated, they should be
mulched or kept in a cover crop or in grass and legumes for 1 year and then in row
crops for 2 years. All residues should be kept on the surface. Fertilizer is needed. The
amount to be applied to irrigated soils is best determined through soil tests.

Suitable for pasture are Kleberg bluestem, Gordo bluestem, blue panicgrass,
weeping lovegrass, and Coastal bermudagrass or other adapted varieties of giant
bermudagrass.

Capability unit IVe-1, dryland; IVs-1, irrigated

The one soil in these units, Orelia, clay loam, 1 to 3 percent slopes, is deep and dark
colored and has a very slowly permeable subsoil. This soil occurs in the southern third
of the county. It occupies less than 1 percent of the acreage. About 70 percent of it is
cultivated.

This soil has a moderate supply of plant nutrients. Ordinarily, it has poor tilth. The
surface layer is slightly crusty and soaks up only a small amount of rainfall.

Small grain, grain sorghum, and corn are the main crops. Coastal bermudagrass,
sudangrass, flax, and cotton are grown also, but less extensively. Native grass and
adapted varieties of introduced grass are well suited. An example of a suitable cropping
system is 1 year of a drilled crop, such as small grain or sudangrass, and 1 year of a
row crop. The row crop should be followed by a winter cover crop.

Conserving moisture and improving tilth and productivity are the chief management
requirements. The cropping system should include high-residue crops. For best results,
all plant residues should be left on the surface. The amount of fertilizer to be applied is
best determined through soil tests.

This soil is suited to row irrigation. If it is irrigated, the cropping system should include
1 year of a cover crop, or of grass and legumes, or of a drilled crop and then 1 year of a
row crop. All residues should be left on the surface. The amount of fertilizer to be
applied to irrigated soils is best determined through soil tests.

Suitable for pasture are Kleberg bluestem, blue panicgrass, weeping lovegrass,
Medio bluestem, Gordo Bluestem, and Coastal bermudagrass or other adapted varieties
of giant bermudagrass. Pastures need applications of nitrogen and phosphate fertilizers.

Capability unit IVe-2, dryland

The one soil in this unit, San Antonio clay loam, 3 to 5 percent slopes, is deep, dark
colored, and noncalcareous. It has a dense, blocky, very slowly permeable subsoil.

This soil occurs mainly in the eastern and southeastern parts of the county. It makes

up less than 1 percent of the acreage. About 60 percent of it is cultivated.

This soil takes in water very slowly when wet. It is moderately susceptible to water
erosion.

Small grain, grain sorghum, and corn are the main crops. Native grass and adapted
varieties of introduced grass do well also. An example of a suitable cropping system is 1
year of grain sorghum planted in rows and then 1 year of a drilled crop, such as small
grain or sudangrass. Sweetclover can be substituted occasionally for grain sorghum.

Controlling erosion, conserving moisture, and improving tilth and productivity are
the chief management requirements. If this soil is cultivated, a complete terrace
system should be installed and all tillage should be on the contour. The cropping
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system should include crops that leave large amounts of residue. All residues should
be left on the surface. The amount of fertilizer to be applied is best determined
through soil tests.

Much of the acreage is being converted to tame pasture. Suitable for tame
pasture are blue panicgrass, Medio bluestem, Kleberg bluestem, weeping lovegrass,
and Coastal bermudagrass or other adapted varieties of giant bermudagrass. Small
grain, sudangrass, sorghum almum, and johnsongrass provide good supplemental
pasture. Pastures need applications of nitrogen and phosphate fertilizers.

Capability unit IVe-3, dryland

This unit consists of deep, gently sloping and sloping, dark-colored, calcareous
clays and gravelly clays that have a slowly permeable subsoil. These soils are—

Houston clay, 3 to 5 percent slopes, severely eroded.
Houston Black gravelly clay, 5 to 8 percent slopes.

These soils occur mainly in the northeastern, central, and southwestern parts of
the county. They make up about 1 percent of the acreage. About 75 percent of their
acreage is cultivated.

Water intake is good when these soils are dry but very slow when they are wet.
Water erosion is a hazard, particularly during heavy rains. Natural fertility is
moderately high.

Corn, grain sorghum, cotton, and small grain are the main crops. Native grass and
adapted varieties of introduced grass do well. If these soils are cultivated, they should
be in grass and legumes 4 years out of 5 or continuously in drilled crops, such as
small grain and sudangrass.

Controlling erosion, conserving moisture, and improving tilth and productivity are
the chief management requirements. All plant residues should be left on the surface.
The amount, of fertilizer to be applied is best determined through soil tests.

Suitable for tame pasture are deep-rooted grasses, such as King Ranch bluestem,
Rhodesgrass, Kleberg bluestem, and Coastal bermudagrass. Small grain,
sudangrass, sorghum almum, and johnsongrass provide good supplemental grazing.
Pastures need liberal applications of nitrogen and phosphate fertilizers.

Capability unit IVe-4, dryland

This unit consists of Webb soils, 3 to 5 percent slopes, eroded. These soils are
deep, fine sandy loams that have a slowly permeable subsoil. They occur mainly in
the southern third of the county. Their total acreage is about 2 percent of the county.
About half of their acreage is cultivated.

These soils have been damaged by erosion and are somewhat droughty. Erosion
has exposed the dense, blocky subsoil consequently, tilth is poor. Many
gullies have formed. Runoff collects in these gullied areas, thereby increasing the
hazard of erosion.

Small grain, corn, and grain sorghum are the main cultivated crops. Bermudagrass,
sudangrass, flax, and other hay and pasture mixtures are grown also, but less
extensively. If these soils are terraced, an example of a suitable cropping system is 1
year of grain sorghum, 1 year of a cover crop, and 1 year of a row crop. The row crop
should be followed by a winter cover crop. A drilled crop, such as small grain, can be
substituted for the cover crop. If these soils are not terraced, they should be in grass
and legumes for 3 or 4 years and then in grain sorghum for 1 year.
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Figure 23.—An eroded Webb soil. Note the light-colored areas where erosion has exposed the subsoil.
The deeper gullies are not cultivated.

Controlling erosion, conserving moisture, and improving tilth and productivity are the
chief management requirements. Terracing and contour tillage are important. Terraces
should empty into pastures or grassed waterways. The cropping system should include
crops that leave large amounts of residue, and all residues should be left on the surface.
Nitrogen and phosphate fertilizers are needed. The amount to be applied is best
determined through soil tests.

Suitable for tame pasture are Kleberg bluestem, blue panicgrass, Medio bluestem, Gordo
bluestem, weeping lovegrass, and Coastal bermudagrass or other adapted varieties of giant
bermudagrass. Small grain, sudangrass, and sorghum almum provide good supplemental
pasture. Pastures need applications of nitrogen and phosphate fertilizers.

Capability unit IVe-5, dryland; llle-7, irrigated

These units consist of gently sloping loamy fine sands that have a moderately slowly
permeable to very slowly permeable subsoil. These soils are—

Duval soils, 3 to 5 percent slopes, eroded.
Hockley loamy fine sand, 3 to 5 percent slopes.

These soils occur in the southeastern and southern parts of the county. They make
up almost 2 percent of the acreage. About 80 percent of their acreage is cultivated.

The sandy surface layer has low capacity to hold water and plant nutrients. Some
areas have been damaged by wind and water erosion.

These soils are best suited to native grass or to adapted varieties of introduced grass.
Grain sorghum, small grain, corn, peanuts, and watermelons are the main cultivated
crops. An example of a suitable cropping system is 2 years of small grain, 1 year of grain
sorghum, and then 1 year of a row crop. A cover crop can be substituted for the small
grain in the rotation.

Although these soils are best suited to perennial vegetation, they can be farmed if a
continuous cover of plants and plant residues is maintained. A drilled crop should be
included in the cropping system. Deep plowing increases the amount of clay in the surface
layer. The eroded areas can be terraced if enough of the clayey subsoil material is used to
stabilize the terrace ridges. Productivity can be increased by the addition of nitrogen and
phosphate fertilizers. The amount to be applied is best determined through soil tests.

These soils are best suited to the sprinkler type of irrigation. They require the same
management under irrigation as they do if dryfarmed.
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Suitable pasture grasses are Coastal bermudagrass, weeping lovegrass, blue
panicgrass, Medio bluestem, and Kleberg bluestem. Small grain and sudangrass provide
good supplemental pasture. Pastures need applications of nitrogen and phosphate
fertilizers.

Capability unit IVe-6, dryland; llis-4, irrigated

The one soil in these units, Eufaula fine sand, 0to 5 percent slopes, is a deep, loose
sand that is underlain by sandy clay loam at a depth of 42 to 100 inches or more. In
places the slope is as much as 8 percent. This soil occurs in the extreme southern part
of the county. It makes up about 5 percent of the acreage. About 10 or 12 percent of it is
cultivated, and the rest is used as range.

This soil has low capacity to hold water and plant nutrients. It is highly susceptible to
wind erosion and is best suited to perennial vegetation.

Peanuts and watermelons are the main cultivated crops. Small grain, grain sorghum,
and corn are also grown, but less extensively. An example of a suitable cropping system
is 1 year of grain sorghum and then 1 year of a row crop. The row crop should be
followed by a winter cover crop.

Controlling erosion, conserving moisture, and improving fertility are the chief
management requirements. If cultivated, this soil must be protected by maintaining a
continuous cover of plants and plant residues. The residues should be left on the surface.
They not only supply organic matter and help to control wind erosion but also reduce the
loss of moisture by evaporation. Wind stripcropping helps to control soil blowing. The
amount of fertilizer to be applied is best determined through soil tests.

The sprinkler type of irrigation is most suitable. If irrigated, this soil should be planted
to small grain for 1 year and then to a row crop for 1 year. A cover crop or a grass or
legume crop can be substituted for the small grain. A winter cover crop should be
grown also. Fertilizer is needed. The amount to be applied to irrigated soils is best
determined through soil tests.

Large acreages of cropland are being converted to pasture, mostly irrigated tame
pasture. Suitable for pasture are Coastal bermudagrass or other adapted varieties of giant
bermudagrass. Liberal applications of nitrogen and phosphate fertilizers are needed.

Capability unit IVe-7, dryland

This unit consists of shallow and deep, nearly level and gently sloping, moderately
permeable clay loams and silty clays. These soils are—

Brackett-Austin complex, 1 to 5 percent slopes.
Brackett clay loam, 1 to 5 percent slopes.
Patrick soils, 3 to 5 percent slopes.

Stephen silty clay, 3 to 5 percent slopes.

These soils occur mainly in the north-central half of the county. They occupy less
than 1 percent of the acreage. About half of their acreage is cultivated.

For the most part, these soils are so shallow that they cannot store large amounts of
water. They are too droughty to be productive of row crops. They are moderately
susceptible to water erosion. Natural fertility is low.

These soils are best suited to native grass or to adapted varieties of introduced
grass. Small grain is the main cultivated crop. An example of a suitable cropping
system is 3 or 4 years of small grain and then 1 year of grain sorghum.
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Conserving moisture, controlling erosion, and improving tilth are the chief
management requirements. If these soils are cultivated, a complete terrace system
should be installed and all tillage should be on the contour. Terrace outlets should be
protected, and excess water should empty into pastures or into grassed waterways. The
cropping system should provide large amounts of plant residues, and residues should be
left on the surface.

Suitable for pasture are bermudagrass, King Ranch bluestem, blue panicgrass,
sideoats grama, little bluestem, and johnsongrass. Small grain, sudangrass, sorghum
almum, and johnsongrass provide good supplemental pasture. Pastures need
applications of nitrogen and phosphate fertilizers.

Capability unit VW-1, dryland

The soils in this unit, Trinity and Frio soils, frequently flooded, are deep, dark-
colored, calcareous clays or clay loams on flood plains. These soils are nearly level and
poorly drained. They occur mainly in the northern half of the county. Their total acreage
is about 3 percent of the county. Less than 5 percent of their acreage is cultivated.

These soils receive runoff from higher lying soils and are subject to the hazards of
flooding, scouring, and deposition of fresh material. For the most part, they are slowly
permeable to water, air, and roots. Natural fertility is high.

Because of flooding, these soils are not suited to cultivated crops. They are best
suited to native grass or to adapted varieties of introduced grass. They are highly
productive but require careful management.

Maintaining an adequate cover of vegetation is most important. Ordinarily, such
cover can he established by proper seeding and by regulation of grazing and mowing.
Only half the current growth of native grass should be grazed off. Mowing or spraying
helps to keep down undesirable weeds and brush. Brush control may be needed in
some areas. Some scoured or gullied areas may need to be shaped.

These soils are used mostly for permanent hay or as pasture and range. There are
suitable sites for farm ponds and for wildlife and recreational areas.

Capability unit VW-2, dryland

The soils in this unit, Zavala and Gowen soils, frequently flooded are deep, poorly
drained, somewhat granular, noncalcareous fine sandy loams and clay loams on flood
plains. These soils occur mainly in the southern half of the county. Their total acreage is
less than 1 percent of the county. Less than 5 percent of their acreage is cultivated.

These soils receive runoff from higher lying soils and are subject to the hazards of
flooding, scouring, and deposition after every heavy rain. They are moderately
permeable to water, air, and roots. Natural fertility is moderate.

Because of flooding, these soils are not suited to cultivated crops. They are best
suited to native grass or to adapted varieties of introduced grass. They are moderately
productive but require careful management.

Maintaining an adequate cover of vegetation is most important. Ordinarily, such cover
can be established by proper seeding and by regulation of grazing and mowing. Only
half the current growth of native grass should be grazed off. Mowing, spraying, or
shredding helps to keep down undesirable weeds and brush. Brush control may be
needed in some areas. Some scoured or gullied areas may need to be shaped.

These soils are used mostly for permanent hay or as pasture and range. There are
suitable sites for farm ponds and for wildlife and recreational areas.
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Capability unit Vle-1, dryland

This unit consists of deep, gently sloping, eroded fine sandy loams and clay loams
that have a slowly permeable or very slowly permeable subsoil. These soils are—

Crockett soils, 2 to 5 percent slopes, eroded.
San Antonio clay loam, 3 to 5 percent slopes, eroded.
Webb soils, 3 to 5 percent slopes, severely eroded.

These soils occur mainly in the southeastern and southern parts of the county. They
make up less than 1 percent of the acreage. About 35 percent of their acreage is
cultivated.

The organic-matter content of these soils is low, and the natural fertility is moderate to
low. Runoff is rapid, and gullies have formed.

These soils have been damaged by erosion to the degree that they are not suited to
cultivated crops. They are best suited to native grass or to adapted varieties of perennial
grass. They are only moderately productive.

The chief management need is to establish and maintain an adequate cover of
vegetation. Such management includes regulation of grazing or mowing, increasing
fertility, improving water intake, and controlling erosion. Only half the current growth of
native grass should be grazed off. Mowing, spraying, or shredding helps to keep down
weeds, brush, and undesirable plants. Brush control may be needed in some areas.
Diversion terraces may be needed. Some gullies need to be shaped or to be stabilized by
means of erosion-control structures.

These soils are used mostly for permanent hay or as pasture and range. There are
suitable sites for farm ponds and for wildlife and recreational areas.

Capability unit Vle-2, dryland

The soils in this unit, Houston—Sumter clays, 5 to 10 percent slopes, severely eroded,
are deep to very shallow and have a slowly permeable subsoil. These soils occur in the
northeastern, central, and southwestern parts of the county. Their total acreage is less
than 2 percent of the county. About 30 percent of their acreage is cultivated.

These soils are droughty, moderate to low in natural fertility, and low in organic-matter
content. They have been damaged by water erosion. Runoff is rapid, and gullies form
readily. The capacity to store water is fair to poor. Because of the strong slopes and the
damage from erosion, these soils are not suited to cultivated crops. They are best suited
to native grass or to adapted varieties of perennial grass. They are moderately productive
during seasons of normal rainfall but require careful management.

Establishing an adequate cover of vegetation by seeding and by regulation of grazing is
the chief management need. Grazing should be regulated so that half the current growth
of desirable grass is left as a protective cover. Brush control is needed in some areas.
Diversion terraces may be needed in gullied areas. Some gullies need to be shaped, and
some need to be stabilized by means of erosion-control structures.

These soils are used for hay crops or as pasture and range. There are suitable sites for
farm ponds and for wildlife and recreational areas.

Capability unit Vie-4, dryland

The one soil in this unit, Hockley loamy fine sand, 3 to 5 percent slopes, eroded, is
deep and has a slowly permeable subsoil. This soil occurs in the southern third of the
county. It makes up about 1 percent of the acreage. About 45 percent of it is cultivated.

This soil is droughty, moderately low in natural fertility, and low in organic-matter
content. It has been damaged by erosion. Runoff is rapid. Gullies form readily, and
existing gullies increase in size.
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Because this soil is highly susceptible to water erosion, it is not suited to cultivated
crops. It is best suited to native grass or to adapted varieties of introduced grass. It is only
fairly productive.

Establishing a good cover of vegetation is the chief management requirement. Grazing
must be regulated. Brush control may be needed in some areas. Most drainageways can
be converted to grassed waterways. Diversion terraces may be needed in some gullied
areas. In places erosion-control structures are needed to stabilize gullied natural
waterways.

This soil is used mostly for hay crops or as tame pasture and range. There are
suitable sites for farm ponds and for wildlife and recreational areas.

Capability unit Vis-1, dryland

The soils in this unit, Crawford and Bexar stony soils, are moderately deep and
shallow, noncalcareous stony clays and cherty clay loams that have a slowly permeable
subsoil. These soils occur in the northern third of the county. They make up about, 5
percent of the acreage.

Because these soils are so rocky, they are not suited to cultivated crops. They are
best suited to native grass. Natural fertility is high, and nutritious grass grows abundantly.
Careful management is required.

Establishing a cover of perennial native grass that increases in quality and quantity
and protects the soil from erosion is the chief management need. Grazing should be
regulated so that half the current growth of desirable grass is left each year. Range
seeding, brush control, fencing, and water development may be needed.

For the most part, these soils are used as range or for suburban homesites. There are
suitable sites for farm ponds and for wildlife and recreational areas.

Capability unit Vis-2, dryland

This unit consists of very shallow, dark-colored stony clays and stony clay loams over
chalk and hard limestone bedrock. These soils are—

Tarrant association, gently undulating.
Tarrant soils, chalk substratum, undulating.

For the most part, these soils are very shallow and rocky. They have limited capacity
to store water and consequently are droughty. They are moderately high in natural
fertility but only fairly productive. There are, however, small areas of deep and
moderately deep clayey soils that are moderately productive.

These soils are not suited to cultivated crops. They are best suited to native grass.

Establishing an adequate cover of native grass that increases in quality and quantity and
protects the soils from erosion is the chief management need. Grazing should be regulated
so that half the current growth of desirable grass is left each year. Deferment of grazing,
water development, brush control, range seeding, and fencing may be needed.

These soils are used mostly as range or for suburban homesites. There are also
suitable sites for wildlife and recreational areas.

Capability unit Vis-3, dryland

This unit consists of very shallow, rolling and hilly, dark-colored stony clays and stony
clay loams over hard limestone bedrock. These soils are—

Brackett-Tarrant association, hilly (Tarrant soils only).
Tarrant association, rolling.
Tarrant association, hilly.
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These soils are fertile but droughty. They are also susceptible to water erosion. They
are not suitable for cultivation and are best used as range. They are moderately
productive but require careful management.

Providing an adequate cover of grass that will protect these soils from erosion is the
chief management need. Grazing should be regulated so that only half the current
growth is grazed each year. Deferment of grazing, range seeding, water development,
fencing, and brush control are a few of the necessary management practices.

These soils are used mostly as range. There are suitable sites for wildlife and
recreational areas and also for suburban uses.

Capability unit Vlis-1, dryland

The soils in this unit, Brackett soils, 5to 12 percent slopes, are very shallow, light-colored,
calcareous gravelly to stony clay loams over soft limestone bedrock interbedded with hard
limestone. These soils occur mainly in the northwestern part of the county. Their total acreage
is less than 2 percent of the county. Less than 15 percent of their acreage is cultivated.

These soils are droughty and limy. A crust is likely to form on the surface. Natural
fertility is low. Water erosion is a hazard.

These are unproductive soils that are not suited to cultivated crops. They are best
suited to native grass. They need careful management.

The chief management need is to maintain an adequate cover of vegetation. Grazing
should be regulated so that only half the current growth of desirable grass is grazed off.
Deferment of grazing, range seeding, water development, fencing, and brush control are
a few of the necessary management practices.

These soils are used mostly as range. There are suitable sites for farm ponds and for
wildlife and recreational areas.

Capability unit Vlls-2, dryland

This unit consists of very shallow, hilly or moderately steep, light-colored, calcareous
gravelly to stony clay loams over soft limestone bedrock interbedded with hard
limestone. These soils are—

Brackett soils, 12 to 30 percent slopes.
Brackett-Tarrant association, hilly (Brackett soils only).

These soils occur in the northern and northwestern parts of the county. They make
up almost 6 percent of the acreage.

Natural fertility is low, and the water-storage capacity is limited. The surface tends to
crust. Water erosion is the chief hazard. These soils are best suited to native grass.
They require careful management.

Maintaining an adequate cover of vegetation is the chief management need.

Grazing should be regulated so that only half the current growth of desirable grass is
grazed off, Deferment of grazing, range seeding, water development, fencing, and brush
control are a few of the necessary management practices.

These soils are used mostly as range. There are suitable sites for farm ponds and for
wildlife and recreational areas.

Capability unit Vlis-3, dryland

This unit consists of deep gullies, hilly gravelly land, and outcrops of caliche. There is
little or no soil. The land types in this unit are—

Gullied land.
Hilly gravelly land.
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These land types occur throughout the county but are inextensive. Less than 5
percent of their acreage is cultivated. They are best suited to native grass, but they are
not productive and the vegetation is scanty and of poor quality.

Maintaining an adequate cover of vegetation is the chief management need.

Grazing should be regulated so that only half the current growth of native grass is
grazed off. Deferment of grazing, fencing, range seeding, and brush control are a few of
the necessary management practices. These land types are used mostly as range.
There are suitable sites also for wildlife and recreational areas.

Predictions of Crop Yields

Iists the soils of Bexar County and gives predictions of average acre yields of
the principal crops under two levels of dryland management. The figures in the A
columns are predictions of yields under ordinary management; those in the B columns
are predictions of yields under improved management but are not assumed to represent
the maximum obtainable.

The improved management used to obtain the yields given in the B columns of
includes the following measures:

1. Consistent use of soil-improving crops, cover crops, and high-
residue crops in the rotations.
2. Proper management of crop residues.
3. Conservation of moisture by means of such practices as terracing
and contour farming.
4. Timely application of fertilizer in amounts determined by soil and
crop needs.
Timely tillage, seeding, and harvesting.
Timely measures for control of weeds, insects, and plant diseases.
Selection of proven better varieties of crops, timely planting, and
proper spacing.

No o

Ordinary management is management that is deficient in one or more of the
measures that make up a program of improved management.

The predictions in are based on information obtained from farmers and on the
results of long-term experiments. No predictions of yields are given for miscellaneous
land types and for the soils that are not commonly used for the specified crops. Such
soils include those mapped in associations; some steep, stony, or severely eroded soils:
and soils that are frequently flooded.

Range

This section prepared by Dean Issacs, range conservationist, Soil Conservation Service.

Native grassland amounts to about 40 percent of the total land area of Bexar County, or
nearly 320,000 acres. Two areas in the county are used primarily for range. The larger of
these is the Edwards Plateau, which is a limestone area in the northern third of the county

This area has about 214,000 acres of rangeland. The other is much smaller. It
consists of about 35,000 acres of sandhills located in the southern end of the county. The
remaining 71,000 acres of rangeland consists of bottom lands that are flooded occasionally
and of small pastures on approximately 1,000 livestock farms scattered throughout the
county. On almost all the ranches, some cropland is used for supplemental grazing. The
chief crops used for temporary grazing are small grain, sudangrass, and johnsongrass.
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Figure 24.—Typical landscape on Edwards Plateau.

The original grass cover of Bexar County consisted principally of medium height
grasses. The rangelands have been grazed by domestic livestock since early in the 1700's,
when the Spanish missions were established. Grazing has been both heavy and
continuous and has resulted in deterioration of the plant cover and in excessive crusting of
the soil. The better forage plants have decreased, and brush and other inferior plants have
increased.

Production of range vegetation is affected by the climate. In Bexar County, there are
two well-defined growing seasons. The season of greatest production extends through
April, May, and June. In most years, this is the period when rainfall is heaviest and
temperatures are most favorable for the growth of warm-season grasses. The other
growing season is during September and October. Rainfall is generally lighter during this
period than in spring, and cool temperatures at night during the last part of the fall
season slow the growth of warm-season grasses. High temperatures and low rainfall
retard the growth of forage plants during July and August. In December, January,
February, and March, warm-season plants grow very slowly because of the short days,
cool temperatures and low rainfall. High humidity and misty weather during this period
often cause standing dry grass to deteriorate in food value. Overgrazed ranges are likely
to be short of suitable forage during this part of the winter season.

Range sites and condition classes

Rangeland is classified into range sites according to its ability to produce native
vegetation. Different kinds of range produce different kinds and amounts of grass. The
inherent productive capacity of different areas of rangeland depends principally on the
combined effects of the soils and the climate. Each range site has its own soils and
environmental conditions, and these produce a characteristic plant community.

Climax vegetation is the stabilized plant community on a particular range site. It
reproduces itself and makes only small adjustments over a period of years, so long as the
environment remains unchanged. In the descriptions of range sites, native plants are
referred to as increasers, decreasers, and invaders. Increasers and decreasers are a part of
the climax vegetation.

Livestock graze selectively and seek the plants that are the most palatable. Decreasers
are steadily reduced or killed out under heavy continuous grazing because the livestock
generally prefer them. Increasers are plants that begin to spread when the decreasers begin
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to decline. These plants are commonly shorter and less palatable than the decreasers. If the
increasers are grazed heavily, they may decline and be replaced by invader plants. Invaders
are plants normally not present in the climax vegetation. Many are plants not suitable for
grazing, such as brush, and others are less palatable, low-growing grasses and weeds.

Four range condition classes are recognized. The classes are based on degree of
departure from the original or climax vegetation brought about by grazing or other use. They
show the difference between what is now growing on the site and the native vegetation that
originally grew on that particular site. Range condition is expressed as follows: A range is in
excellent condition if 75 to 100 percent of the vegetation is of the same kind as in the original
stand. It is in good condition if the percentage is between 50 and 75, in fair condition if the
percentage is between 25 and 50 and in poor condition if the percentage is less than 25.

Good range management requires recognition of the range site and determination of
range condition. Range that is kept in good or excellent condition provides optimum forage
yields and is protected against excessive erosion and loss of water. Local representatives of
the Soil Conservation Service can help make range-site and range-condition determinations
and can help in the planning of a management program that will improve or maintain the
condition of the range.

Descriptions of range sites

The soils of Bexar County have been grouped into ten major range sites and eight minor
ones. The major sites are called Rocky Upland, Low Stony Hill, Steep Rocky, Adobe, Steep
Adobe, Redland, Sandy Savannah, Valley, Loamy Bottomland, and Rolling Blacklands. The
minor sites occur as small scattered tracts.

Each site differs enough from all the others to produce a significantly different kind and
amount of climax vegetation and to require different management. Descriptions of the
individual sites follow. Each description includes information about the nature of the soils,
the topography, and the native vegetation. Each also gives predictions of herbage vyields.
The predictions are based partly on records of yields from clipped plots and partly on
estimates. They represent air-dry weight of herbage. Woody plants are not included.

Rocky Upland Range Site

This site is made up mainly of very shallow, dark-gray, calcareous clay loams and clays
that have varying amounts of stones, flagstones, cobblestones, gravel, and channery
fragments scattered on the surface and distributed through the profile. These soils are
predominantly 6 to 10 inches deep, but there are pockets of deeper soil and also spots
where bedrock is exposed. The soils in this site are—

Tarrant association, gently undulating.
Tarrant soils, chalk substratum, undulating.

Small tracts of the Redland site and of the Adobe site are commonly associated with
the Rocky Upland site, and some are included within areas of the Rocky Upland site.

Areas typical of the Rocky Upland site are reached by going approximately 8 miles
northwest from San Antonio on Culebra Road, then about 2.5 miles north on Tezel
Road. The areas are in pastures on either side of the road.

The dominant decreasers on this site are little bluestem (which makes up 50 percent
of the climax vegetation), sideoats grama, plains lovegrass, Canada wildrye, and green
sprangletop.

The increasers are hairy grama, buffalograss, curly mesquite, slim tridens, Texas
wintergrass, and fall witchgrass. Woody increasers are live oak and shin oak.
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As the range condition declines, the site is invaded by hairy tridens, red grama,
tumblegrass, Evax, pricklypear, buffalo-bur, mealycup sage, and three-awn. Ashe
juniper is the main woody invader.

Yields of forage vary, depending on the depth of the soil. Low moisture-holding
capacity limits productivity, but rain that falls as small showers is utilized effectively,
because of the rocky surface.

If in excellent condition, this site yields about 4,000 pounds per acre of grasses,
forbs, and annuals in years when the moisture supply is favorable. If in poor condition, it
yields about 750 pounds. Figure 25 shows the contrast in appearance between an area
of this site in good condition and an area in poor condition.

Figure 25.—Rocky Upland range site. The pasture on the right of the fence is in good condition, and
the one on the left of the fence is in poor condition.

Low Stony Hill Range Site

This site is made up of very shallow, dark-gray, calcareous clay loams and clays
that have varying amounts of stones, cobblestones, flagstones, channery fragments,
and gravel scattered on the surface and distributed through the profile. The depth of
these soils ranges from 5 to 12 inches but is predominantly less than 6 inches. There
are scattered pockets of deep soil. The underlying limestone is cracked and fissured,
and the cracks contain some soil fines. The soils in this site are—

Tarrant soils in Brackett-Tarrant association, hilly.
Tarrant association, rolling.

An area typical of the Low Stony Hill site is approximately 12 miles northeast of San
Antonio on Bulverde Road, half a mile north of its intersection with Evans Road and to
the west of the road.

The dominant decreasers on this site are little bluestem, indiangrass, sideoats
grama, green sprangletop, plains lovegrass, and Texas cupgrass.

The increasers are hairy dropseed, buffalograss, Texas wintergrass, feather
bluestem, Wright three-awn, and perennial legumes. Woody increasers are scrubby live
oak and shin oak. Forbs classed as increasers or as part of the climax vegetation are
bush sunflower, orange zexmenia, and sagewort.

As the range condition declines, this site is invaded by purple three-awn, hairy
tridens, Texas grama, red grama, queensdelight, annual grasses and forbs, Ashe
juniper, Texas persimmon, and Texas oak.
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This site is productive if well managed. It is seldom bare of vegetation, partly because
moisture is held among the surface rocks and in the fissures in the underlying limestone.
If in excellent condition, this site yields about 3,750 pounds of herbage per acre in

favorable years. If in poor condition, it yields about 1,000 pounds.

Steep Rocky Range Site

This site is made up of very shallow, very dark grayish-brown, calcareous clay
foams and clays that have stones, cobblestones, flagstones, channery fragments,
and gravel scattered on the surface and distributed through the profile. Stones,
limestone fragments, and exposures of bedrock cover from 40 to 70 percent of the
surface. Stones and fragments make up 20 to 50 percent of the soil mass, by
volume. The terrain is rough enough to obstruct the movement of livestock|(fig. 26)
The slope range is 12 to 45 percent, and the escarpments along some of themajo
streams are very steep. The only mapping unit in this site is—

Tarrant association, hilly.

An area typical of the Steep Rocky site is reached by going approximately 13
miles northwest from San Antonio on U.S. Highway No. 87, then 1 mile west and
southwest on Heuermann Road. The area is half a mile southeast of the road, in a
large pasture.

Figure 26.—Steep Rocky range site. This area is in good condition but needs treatment for control
of brush.

The dominant decreasers on this site are little bluestem, sideoats grama, tall
dropseed, and green sprangletop. Indiangrass and big bluestem grow in pockets of
deeper soil, and Canada wildrye in clumps of shin oak on the ridges.

The increasers are slim tridens, Wright three-awn, fall witchgrass, and Texas
wintergrass. Palatable browse plants include skunkbush sumac, evergreen sumac,
Lindheimer silktassel, and kidneywood. Texas oak, Lacey oak, and live oak are woody
increasers.

As the range condition declines, the site is invaded by three-awn, Texas grama, red
grama, mat sandbar, and annual weeds and grasses. Ashe juniper and Texas
persimmon are the primary woody invaders.
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If in good or excellent condition, this site yields about 3,600 pounds of herbage
per acre in favorable years. If in poor condition, it yields as little as 750 pounds.

Adobe Range Site

This site is made up of shallow, strongly calcareous, light-gray clay loams, silty clay
loams, and loams. Gravel and channery fragments, from half an inch to 8 inches in
diameter, cover from 3 to 35 percent of the surface. The topography is undulating and
rolling; the slope range is 3 to 14 percent. The depth of the soils ranges up to 14
inches, but in some places there is almost no soil, and the underlying marl, chalky
marl, and limestone are very near the surface. Water is stored in the marl and chalky
marl. The soils in this site are—

Brackett clay loam, 1 to 5 percent slopes.
Brackett soils, 5to 12 percent slopes.
Brackett soils in Brackett-Austin complex.

An area typical of the Adobe site is approximately 13 miles west of San Antonio
on Potranco Road, 1 mile beyond the intersection of Potranco Road and Talley
Road, in a pasture south of the road.

Small areas of Krum complex and Tarrant association, rolling, are mapped with
the soils that make up this range site.

The climax vegetation consists of mid and tall grasses (fig. 27). It includes little
bluestem, which makes up 50 to 80 percent of the vegetation, plains lovegrass, tall
dropseed, hairy dropseed, and sideoats grama. Minor amounts of indiangrass and
Lindheimer muhly grow in pockets of deeper soil.

Figure 27.—Adobe range site in good condition.

Increasers include seep muhly, Texas wintergrass, tall grama, feather bluestem,
Wright three-awn, and fall witchgrass. Desirable forbs are orange zexmenia, pitchers
sage, and bush sunflower. Texas oak is a woody increaser in some areas.
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Invaders include three-awn, queensdelight, Ashe juniper, agrito, and Texas persimmon.

Productivity is limited because the soils are shallow and low in fertility. Keeping a
protective litter on the surface is difficult. If unprotected, the surface crusts readily, and the
crust slows water intake. The free lime in the soil tends to tie up plant nutrients, especially
phosphorus. Consequently, the forage is less palatable to livestock than forage on other
sites, and distribution of grazing becomes a problem. It may be necessary to supply
supplemental feed that contains phosphorus.

If in excellent condition, this site yields about 4,000 pounds of herbage per acre. If in
poor condition, it yields about 500 pounds.

Steep Adobe Range Site

This site is made up mainly of very shallow, light-gray to yellowish, strongly
calcareous clay loams, silty clays, and clays that have gravel, channery fragments,
cobblestones, and stones scattered over the surface and distributed through the profile.
These soils are hilly or steep. The slopes are long, and the hills are cone shaped or
nearly so and are separated by low saddles. Numerous ledges of hard limestone give
the slopes a “stairstep” appearance. The sails in this site are—

Brackett soils, 12 to 30 percent slopes.
Brackett soils in Brackett-Tarrant association, hilly.

An area typical of the Steep Adobe site is reached by going approximately 12 miles
northwest, from San Antonio on Bandera Road, then north on the Scenic Loop, 1 mile
beyond its intersection with Babcock Road. The area is 600 feet west of the highway, in
a large pasture.

The decreasers on this site are mid grasses. They include little bluestem, which
makes up 50 to 75 percent of the vegetation, plains lovegrass, sideoats grama, and
hairy dropseed. Minor decreasers that grow where the moisture supply is favorable are
indiangrass, Lindheimer muhly, big bluestem, and switchgrass.

Increasers are tall grama, seep muhly, slim tridens, fall witchgrass, and orange
zexmenia. Live oak, Texas oak, and evergreen sumac are woody increasers.

As the range condition declines, the site is invaded by hairy tridens, red grama,
Texas grams, three-awn, queensdelight, Ashe juniper, and annual grasses and forbs.

Productivity is fair, even though the soils are shallow, because the parent material
stores moisture and can be penetrated by plant roots. Erosion and crusting become
severe if the plant cover is depleted. The free lime in the soils makes some nutrients,
especially phosphorus, unavailable to plants. As a result the forage is less palatable to
livestock than forage on other sites. Distribution of grazing becomes a problem, and
supplemental feed containing phosphorus should be supplied for the livestock.

If in excellent condition, this site yields 3,500 pounds of herbage per acre in favorable
years. If in poor condition, it yields about 1,000 pounds.

Redland Range Site

This site is made up of very dark brown to reddish-brown, clayey, noncalcareous
soils of the limestone uplands. Stones, coarse chert and gravel are scattered on the
surface and distributed through the profile. These soils are 14 to 30 inches thick over
limestone. The topography is nearly level to gently sloping. The soils in this site are—

Crawford clay.
Crawford and Bexar stony soils.

Areas typical of this site are reached by going approximately 8 miles north from San
Antonio on U.S. Highway No. 281, then east approximately 1 mile on Redland Road.
The areas are in pastures on either side of the road.
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Small areas of Tarrant association, rolling, are mapped with the soils that make up
this site.

The dominant decreasers on this site are little bluestem, indiangrass, plains
lovegrass, Canada wildrye, and big bluestem. Ten percent of the site has a canopy of
post oak and blackjack oak.

The increasers are sideoats grama, Texas wintergrass, hairy dropseed, silver
bluestem, and cane bluestem. Post oak and blackjack oak also tend to spread.

As the range condition declines, the site is invaded by curly mesquite, three-awn,
Evax, and other annual forbs and grasses, and also by mesquite, huisache, and prickly-
pear (fig. 28).

Figure 28.—Redland range site. This area has been invaded by mesquite and pricklypear.

This is one of the most productive range sites in the county, and the forage it
produces is of high quality because phosphorus and other essential nutrients are
available in adequate amounts. The vegetation recovers rapidly after grazing. Control of
grazing may be the only management requirement. If post oak is so thick that the grass
cannot grow, girdling the oak generally provides adequate control.

If in excellent condition, this site yields about 6,000 pounds of herbage per acre in
favorable years. If in poor condition, it yields about 2,000 pounds.

Sandy Savannah Range Site

This site is made up of deep, pale-brown fine sands underlain at variable depths by
rapidly permeable sandy loam or sandy clay loam. The topography is gently sloping or
billowy and undulating. The slope ranges up to 10 percent but is predominantly between
2 and 4 percent. The site is in the southern part of the county and is locally called the
sand hills. The only sail in this site is—

Eufaula fine sand, 0 to 5 percent slopes.

Areas typical of the Sandy Savannah site are reached by going approximately 10
miles south from the San Antonio city limits on State Highway 346, then three-quarters
of a mile east on Jett Road. The areas are on both sides of the road.

The climax vegetation is of the savannah type. The dominant decreasers, which
make up about 75 percent of the herbaceous vegetation, are little bluestem, crinkle-awn,
indiangrass, switchgrass, and purpletop. The site is characterized by an overstory of
post oak, blackjack oak, and hickory.
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The increasers are Pan American balsamscale, tall dropseed, brownseed paspalum,
spike bristlegrass, and sideoats grama. Legumes, such as bundleflower, snoutbean,
tephrosia, lespedeza, dalea, mimosa, and partridgepea, are native to this site, and also
grapevines, smilax, poison-oak, and poison-ivy.

As the range condition declines, the site is invaded by fringeleaf paspalum, sand
dropseed, red lovegrass, hooded windmillgrass, gummy lovegrass, tumble lovegrass,
and fringed signalgrass, along with such woody plants as mesquite, hickory, and lime
pricklyash. Post oak, blackjack oak, and hickory increase in density (fig. 29).

Figure 29.—Sandy Savannah range site. The vegetation is mostly post oak, blackjack oak, hickory, and
annual weeds and grasses.

The fertility of the soils in this site is low. The water-holding capacity per foot of
depth is low, but the soils are so deep that they store enough moisture for tall grasses
and trees.

If in excellent condition, this site produces 5,000 to 5,500 pounds of herbage per acre
in favorable years. If in poor condition, it produces about 1,000 pounds.

Valley Range Site

The soils that make up this site are deep, moderately permeable, calcareous,
grayish-brown to dark-gray clays and clay loams. These soils are in long, narrow valleys
in the limestone prairies. They are predominantly nearly level or gently sloping but
include small areas that are steeper. The only mapping unit in this site is—

Krum complex.

Included in this complex are small areas of Lewisville silty clay, 1 to 3 percent slopes,
and of Trinity and Frio soils, frequently flooded.

An area typical of the Valley site is reached by going approximately 13 miles north
from San Antonio on U.S. Highway No. 281 and then approximately 1 mile west on
Borgfeld Road. The area is in a pasture south of the road.

The dominant decreasers on this site are little bluestem, indiangrass, big bluestem,
switchgrass, and Canada wildrye. Southwestern bristlegrass, threeflower melic, eastern
gamagrass, white tridens, and vine-mesquite are minor decreasers. Maximilian
sunflower is a common decreaser forb. Oak motts and open stands of other large trees
are part of the climax vegetation.

The principal increasers are Texas wintergrass, silver bluestem, Scribner panicum,
meadow dropseed, sideoats grama, paspalum, pitchers sage, and Engelmanndaisy.
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Invader grasses are red grama, three-awn, tumblegrass, and all annuals. Invading
forbs are croton, queensdelight, mealycup sage, upright prairie coneflower, ragweed,
wedgeleaf fogfruit, and sneezeweed. Woody invaders include hackberry and mesquite.

This is a productive site. The soils are fertile and have high water-holding capacity.
The forage is of high quality, the water supply is adequate, and the topography is such
that livestock can move about easily. Consequently, this site is likely to be heavily
grazed.

If in excellent condition, this site yields about 6,500 pounds of herbage per acre in
favorable years. If in poor condition, it yields about 2,000 pounds.

Loamy Bottomland Range Site

The soils that make up this site are deep, brownish-gray clay loams, silty clay loams,
and fine sandy loams that are flooded occasionally but are well drained. They are
predominantly level but have a slightly uneven surface in places. The site includes the
flood plains of the Medina River, the San Antonio River, Cibolo Creek, Leon Creek,
Salado Creek, and other major streams. The soils in this site are—

Frio clay loam.

Frio soils in Trinity and Frio soils, frequently flooded.
Zavala fine sandy loam.

Zavala soils in Zavala and Gowen soils, frequently flooded

Typical of the Loamy Bottomland site are areas on either side of the Medina River,
approximately 5 miles south of the San Antonio city limits, where State Highway 346
crosses the river.

Decreasers in the climax vegetation include switchgrass, big bluestem, indiangrass,
little bluestem, four-flower trichloris, plains lovegrass, southwestern bristle-grass, vine-
mesquite, and big cenchrus.

Increasers make up 25 percent of the vegetation and include silver bluestem, sideoats
grama, Texas wintergrass, plains bristlegrass, and Arizona cottontop.

Invaders include buffalograss, curly mesquite, white tridens, filly panicum, fall
witchgrass, hooded windmill-grass, Halls panicum, perennial three-awn, whorled
dropseed, red grama, and bermudagrass. Mesquite, huisache, retama, spiny hackberry,
and condalia are woody invaders.

The soils in this site are fertile and have good moisture-supplying capacity. Conditions
are favorable for the growth of tall grasses and trees. Large trees are common, and the
underbrush is dense enough to create a problem. Areas that are flooded frequently are
likely to become weedy.

If in excellent condition, this site yields about 8,500 pounds of herbage per acre in
favorable years. If in poor condition, it yields about 2,000 pounds.

Rolling Blacklands Range Site

The soils that make up this site are deep, slowly permeable, calcareous, gray to dark-
gray clays. The slopes are smooth and rather long. The gradient ranges from 0 to 8
percent but is predominantly between 1.5 and 4 percent. The soils in this site are—

Austin silty clay, 1 to 3 percent slopes.

Austin silty clay, 3 to 5 percent slopes.

Austin soils in Brackett-Austin complex, 1 to 5 percent slopes.

Houston clay, 1 to 3 percent slopes.

Houston clay, 3 to 5 percent slopes, eroded.

Houston clay, 3 to 5 percent slopes, severely eroded.

Houston soils, in Houston-Sumter clays, 5 to 10 percent slopes, severely eroded.
Houston Black clay, 0 to 1 percent slopes.
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Houston Black Clay, 1 to 3 percent slopes.

Houston Black clay, 3 to 5 percent slopes.

Houston Black clay, terrace, 0 to 1 percent slopes.
Houston Black clay, terrace, 1 to 3 percent slopes.
Houston Black gravelly clay, 1 to 3 percent slopes.
Houston Black gravelly clay, 3 to 5 percent slopes.
Houston Black gravelly clay, 5 to 8 percent slopes.

Small areas of Trinity and Frio soils, frequently flooded, are mapped with the soils of
this site.

An area typical of the Rolling Blacklands site is in a pasture north of Benz-Englemann
Road, approximately 6 miles northeast of San Antonio and 1.25 miles west of the intersection
of Benz-Englemann Road and Farm-to-Market Road 1516.

The climax vegetation on this site consisted of grass and some scattered stands of live
oak. The decreasers include twoflower trichloris, sideoats grama, silver bluestem, little
bluestem, Arizona cottontop, plains lovegrass, plains bristlegrass, alkali sacaton, and
lovegrass tridens.

The increasers are curly mesquite, spike bristlegrass, pink pappusgrass, fall witchgrass,
slim tridens, and Wright three-awn.

As the range condition declines, the site is invaded by whorled dropseed, red grama, hairy
tridens, Texas grama, purple three-awn, Halls panicum, and annuals. Woody invaders
include spiny hackberry, blackbrush acacia, mesquite, guayacan, whitebrush, pricklypear,
Texas colubrina, kidneywood, agrito, condalia, and tasajillo.

The soils in this site are highly fertile, but intake of water is slow because the surface layer
is clayey. Hoofpans and surface crusting are common. If the vegetation is removed, erosion
is a hazard.

If in excellent condition, this site yields 3,500 to 4,500 pounds of herbage per acre in
favorable years. If in poor condition, it yields about 1,000 pounds.

Clay Loam Range Site

The soils that make up this site are moderately deep, dark-brown to grayish-brown,
calcareous clay loams, silty clay loams, loams, and light clays. They are nearly level or
gently undulating. The slope range is 0 to 8 percent, but slopes of less than 3 percent
predominate. The soils in this site are—

Gullied land.

Karnes loam, 1 to 3 percent slopes.
Karnes loam, 3 to 5 percent slopes.
Karnes clay loam, 3 to 5 percent slopes, eroded.
Lewisville silty clay, O to 1 percent slopes.
Lewisville silty clay, 1 to 3 percent slopes.
Lewisville silty clay, 3 to 5 percent slopes.
Venus loam, 0 to 1 percent slopes.
Venus loam, 1 to 3 percent slopes.
Venus clay loam, 0 to 1 percent slopes.
Venus clay loam, 1 to 3 percent slopes.
Venus clay loam, 3 to 5 percent slopes.
Willacy loam, O to 1 percent slopes.
Willacy loam, 1 to 3 percent slopes.

Some areas of Gullied land include steep stream embankments.

Typical of the Clay Loam site is an area reached by going 5 miles south from the San
Antonio city limits on Applewhite Road. This area is on the Walsh Brother’s ranch, 1 mile
east of ranch headquarters.
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The dominant decreasers on this site are cane bluestem, silver bluestem, fourflower
trichloris, sideoats grama, plains lovegrass, Texas cupgrass, and Arizona cottontop.
There is some little bluestem. The increasers are spike bristlegrass, Texas wintergrass,
pink pappusgrass, buffalograss, curly mesquite, and fall witchgrass.

As the range condition declines, the site is invaded by Halls panicum, Texas grama,
hooded windmillgrass, sand dropseed, red grama, purple three-awn, and hairy tridens.
Woody invaders include mesquite, condalia, whitebrush, spiny hackberry, blackbrush,
acacia, agrito, persimmon, pricklypear, and tasajillo.

In the steeper parts of this site, the soils are susceptible to erosion, especially if they
lack a cover of vegetation. Natural recovery of the forage plants is slowed by the growth
of brush. Fertility is high, and the water-holding capacity is high. The rate of water intake
is moderate, except where the surface is crusted.

If in excellent condition, this site yields 4,000 to 4,500 pounds of herbage per acre in
favorable years. If in poor condition, it yields about 850 pounds.

Sandy Loam Range Site

The soils that make up this site are deep, moderately permeable, reddish-brown fine
sandy loams. The slopes are undulating and fairly long. The gradient ranges from 1 to 6
percent. The soils in this site are—

Duval fine sandy loam, 1 to 3 percent slopes.
Duval fine sandy loam, 3 to 5 percent slopes.

An area typical of this site is in a pasture reached by going approximately 10
miles southeast from San Antonio on U.S. Highway No. 181 and then three-
quarters of a mile east on Elmendorf-Lavernia Road. The pasture is south of the
road.

The dominant decreasers on this site are little bluestem, silver bluestem, cane
bluestem, Arizona cottontop, sideoats grama, plains lovegrass, and lovegrass
tridens.

The increasers are spike bristlegrass, fall witchgrass, pink pappusgrass, hairy
grama, Reverchon panicum, Texas wintergrass, hooded windmillgrass,
buffalograss, Wright three-awn, curly mesquite, and sand dropseed.

Invading grasses are purple three-awn, fringeleaf paspalum, red grama, Texas
grama, red lovegrass, Halls panicum, gummy lovegrass, and tumble windmillgrass.
Woody invaders include mesquite, whitebrush, spiny hackberry, condalia, Texas
colubrina, tasajillo, and pricklypear.

This site has no particular problems or limitations. The natural fertility is high,
and small amounts of rainfall are used effectively.

If in excellent condition, this site yields 4,000 to 5,000 pounds of herbage per
acre in favorable years. If in poor condition, it yields about 1,000 pounds.

Tight Sandy Loam Range Site

The soils that make up this site, which is in the southern third of the county, are deep,
reddish-brown to grayish-brown, noncalcareous fine sandy loams that have a slowly
permeable clay subsoil. They are nearly level or gently sloping. These soils are—

Crockett fine sandy loam, 0 to 1 percent slopes.
Crockett fine sandy loam, 1 to 3 percent slopes.
Crockett soils, 2 to 5 percent slopes, eroded.
Webb fine sandy loam, 1 to 3 percent slopes.
Webb fine sandy loam, 3 to 5 percent slopes.
Webb soils, 3 to 5 percent slopes, eroded.

Webb soils, 3 to 5 percent slopes, severely eroded.
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An area typical of the Tight Sandy Loam site is in a pasture that is east of Old
Pleasanton Road, approximately 6 miles south of San Antonio, and half a mile south of
the intersection of Old Pleasanton Road and Trumbo Road.

The decreasers on this site are Arizona cottontop, feathery bluestem, fourflower
trichloris, little bluestem, sideoats grama, lovegrass tridens, and plains lovegrass.

Increasers make up about 40 percent of the vegetation and include spike
bristlegrass, pink pappusgrass, hairy grama, hooded windmillgrass, Reverchon
panicum, and fall witchgrass.

Invaders include red grama, Halls panicum, purple three-awn, annual weeds, and
such woody plants as whitebrush, mesquite, lotebush, spiny hackberry, guayacan,
catclaw, tasajillo, and pricklypear.

This site produces forage of high quality, but if it is allowed to deteriorate it recovers
slowly because it becomes infested with brush (fig. 30). Erosion is a hazard unless an
adequate cover of vegetation is maintained. Water intake is moderate, except when the
surface layer is saturated.

Figure 30.—Tight Sandy Loam site. This area is in poor condition. Mesquite, cacti, and annual
grasses and forbs are all that is growing. The soils are not protected against
erosion or loss of moisture.

If in excellent condition, this site yields about 4,000 pounds of herbage per acre in years
of average rainfall. If in poor condition, it yields about 800 pounds.

Deep Sand Range Site

The soils that make up this site are gently sloping, deep, pale-brown to brown loamy fine
sands that have a subsoil of sandy clay or sandy clay loam. The surface layer is 18 to 30
inches thick. This site is in the southern part of the county. It was originally an open prairie
and had no woody overstory, but it has been invaded by mesquite trees. The soils in this site
are—

Duval loamy fine sand, 1 to 5 percent slopes.

Duval soils, 3 to 5 percent slopes, eroded.

Hockley loamy fine sand, 0 to 3 percent slopes.
Hockley loamy fine sand, 3 to 5 percent slopes.
Hockley loamy fine sand, 3 to 5 percent slopes, eroded.
Leming loamy fine sand, 0 to 3 percent slopes.
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Typical of the Deep Sand site is the area south and east of the intersection of
Applewhite Road and Neal Road, approximately 8 miles south of San Antonio.

The climax vegetation on this site is characterized by tall and mid grasses. The
dominant decreasers are seacoast bluestem, crinkle-awn, switchgrass, indiangrass,
purpletop, big bluestem, Scribners panicum, and sand lovegrass.

The increasers are spike bristlegrass, feathery bluestem, Pan American balsamscale,
sideoats grama, tall dropseed, brownseed paspalum, fringeleaf paspalum, and sand
dropseed. Invaders include red lovegrass, hooded windmillgrass, gummy lovegrass,
Silveusgrass, tumble lovegrass, fringed signalgrass, and many forbs and annuals. Mesquite
and pricklypear are the principal woody invaders.

The forage is of low quality. Water intake is rapid, so small amounts of rainfall are
utilized, but nevertheless it is difficult to keep production high if the range is used
continuously.

If this site is in excellent condition, it yields about 6,000 pounds of herbage per acre
in favorable years. If it is in poor condition, it yields about 1,500 pounds.

Hardland Range Site

The soils that make up this site are deep, dark grayish-brown to dark-brown clay
loams and sandy clay loams that have a subsoil of very slowly permeable clay. They
are on uplands in the southern part of the county. The topography is nearly level or
gently sloping. The soils in this site are—

Orelia clay loam, 0 to 1 percent slopes.

Orelia clay loam, 1 to 3 percent slopes.

San Antonio clay loam, 1 to 3 percent slopes.

San Antonio clay loam, 3 to 5 percent slopes.

San Antonio clay loam, 3 to 5 percent slopes, eroded.

An area typical of this site is in a pasture that is reached by going approximately 10
miles southwest from San Antonio on Old Pearsall Road, then three-quarters of a mile
north on Shepherd Road. The pasture is west of the road.

Decreasers make up about 65 percent of the vegetation on this site and include
Arizona cottontop, plains bristlegrass, fourflower trichloris, little bluestem, cane
bluestem, and vine-mesquite.

The increasers are pink pappusgrass, spike bristlegrass, buffalograss, curly
mesquite, and Texas wintergrass.

Common invaders are red grama, red three-awn, Texas grama, tumble windmillgrass,
coneflower, mesquite, huisache, and lotebush.

The soils in this site are droughty and poorly aerated. Erosion is a slight hazard.
Water may stand for a while on level areas.

If in excellent condition, this site yields 4,500 pounds of herbage per acre in years
of average rainfall. If in poor condition, it yields about 1,000 pounds.

Bottomland Range Site

The soils that make up this site are deep, dark-gray, calcareous clays. They are on
the flood plains of the large drainageways and streams that drain the blacklands, and
they are flooded frequently. The grasses are those that can withstand flooding. The
soils in this site are—

Gowen clay loam.

Trinity clay.

Trinity soils in Trinity and Frio soils, frequently flooded.
Gowen soils in Zavala and Gowen soils, frequently flooded.
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Typical of this site is an area reached by going approximately 16 miles east from
San Antonio on U.S. Highway No. 90, then 4 miles south on Farm-to-Market Road
1518. The area is east of the point where Farm-to-Market Road 1518 crosses
Martinez Creek.

Decreasers, principally switchgrass and sacaton, make up a large percent of the
potential vegetation on this site. Other decreasers are fourflower trichloris,
southwestern bristlegrass, little bluestem, indiangrass, sideoats grama, vine-mesquite,
and plains lovegrass.

The increasers are white tridens, spike bristlegrass, Texas wintergrass, silver
bluestem, pink pappusgrass, and Arizona cottontop.

Invaders include buffalograss, curly mesquite, fall witchgrass, spiny hackberry, and
devilweed aster. Small-head sneezeweed and upright prairie coneflower are also
common invaders. If the range is in poor condition, these plants may dominate. Live
oak, elm, hackberry, and pecan trees are common on this site.

The soils in this site are fertile. Water intake is slow, but the available moisture
capacity is very good. Frequent floods add to the moisture supply.

If in excellent condition, this site yields 7,000 to 7,500 pounds of herbage per acre in
years of average rainfall. If in poor condition, it yields about 2,500 pounds.

Shallow Range Site

The soils that make up this site are shallow, gray to grayish-brown clays, clay loams,
and sandy clay loams, ordinarily underlain by gravel or highly calcareous alluvium. The
site is on the uplands, most commonly parallel to large drainageways. The soils in this
site are—

Patrick soils, 0 to 1 percent slopes.
Patrick soils, 1 to 3 percent slopes.
Patrick soils, 3 to 5 percent slopes.

Typical of this site is an area in a large pasture reached by going approximately 14
miles northwest of San Antonio on Culebra Road and then about 2 miles north on Galm
Road, to the point where the road turns east. The area is about 200 yards northwest of
Galm Road.

The decreasers on this site are little bluestem, indiangrass, plains lovegrass, trichloris,
and Arizona cottontop. These grasses make up about 60 percent of the vegetation.

The increasers include sideoats grama, Texas bristlegrass, vine-mesquite, curly
mesquite, buffalograss, and Texas wintergrass.

As the range condition declines, the site is invaded by red grama, red three-awn,
Halls panicum, slim tridens, and annual grasses and forbs. Woody invaders are
mesquite, spiny hackberry, lotebush, huisache, catclaw, and blackbrush acacia.

Although the soils in this site are moderately high in natural fertility, production of
forage is limited by lack of water. Water intake is moderate, and the water-holding
capacity is limited. The steeper slopes erode if left without a cover of vegetation.

If in excellent condition, this site yields 4,500 pounds of herbage per acre in years of
average rainfall. If in poor condition, it yields about 850 pounds.

Shallow Ridge Range Site

The soils that make up this site are very shallow or shallow, highly calcareous, light
brownish-gray clay loams, silty clays, and gravelly clay loams. The substratum is chalk,
marl, or caliche. Limestone gravel is scattered on the surface and distributed through the
profile. The slope is predominantly between 1 and 6 percent but is steeper in a few
spots. The topography is characterized by low hills. The soils in this site are—
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Hilly gravelly land.

Sumter soils in Houston-Sumter clays, 5 to 10 percent slopes, severely eroded.
Stephen silty clay, 1 to 3 percent slopes.

Stephen silty clay, 3 to 5 percent slopes.

An area typical of the Shallow Ridge site is in a pasture reached by going
approximately 7 miles northeast of San Antonio on Nacogdoches Road, then a
guarter of a mile north on Stahl Road. The pasture is west of the road.

The climax vegetation on this site is characterized by mid grass and scattered live
oak trees. The dominant decreasers are little bluestem, sideoats grama, wildrye, and
plains lovegrass.

Increasers are bristlegrass, Texas wintergrass, buffalograss, curly mesquite, slim
tridens, and fall witchgrass. Live oak, which forms a 5-percent crown canopy in the
climax vegetation, is an increaser, also.

As range condition declines, this site is invaded by three-awn, red grama, agrito,
condalia, tasaijillo, pricklypear, and annual grasses and forbs. Huisache, mesquite,
Texas persimmon, and mescalbean are the principal woody invaders.

Low water-holding capacity keeps the productivity of this site fairly low. Small
amounts of rainfall are utilized effectively, however, because of the gravel on and in
the soils.

If in excellent condition, this site yields about 3,200 pounds of herbage per acre in
favorable years. If in poor condition, it yields 750 pounds or less.

Management of rangeland

The principal requirements for good range management are selecting the kind of
livestock to which the range is best suited, limiting grazing to protect the plant cover,
and making seasonal adjustments in the number of livestock to make the best use of
the available forage.

On the Edwards Plateau, the climax vegetation is a combination of grass, browse,
and forbs. It provides suitable grazing for cattle, sheep, and goats. Grazing by sheep
and goats may help to prevent the spread of brush and weeds. In the southern part
of the county, the vegetation is such that the range is best suited to cattle.

Grazing should be controlled so that no more than half of the annual growth of the
major forage plants is removed. By so limiting the use of the range, the plant cover
can be maintained and the gain per animal can be increased. It is advisable to keep
some pasture in reserve or to have a source of supplemental feed for times when the
growth of range vegetation is poor. Keeping some readily salable livestock, rather
than all breeding stock, is another practice that makes it possible to balance the size
of the herd with the supply of forage.

Removing all livestock from a part of the range during the growing season permits
the recovery of vegetation that has been closely grazed. This practice is important
not only for maintaining the quality of the forage but also for insuring adequate cover
for control of erosion and conservation of moisture. It is particularly important for
pastures that consist of a mixture of range sites. Such pastures are likely to be
grazed unevenly because the stock prefers the vegetation of one site over that of the
others. Deferment gives all parts of the range an equal chance for recovery.

Preventing overuse of one site or one part of a pasture is a problem in the.
Edwards Plateau. Distribution of grazing by cattle can be encouraged by placing salt,
supplemental feed, and water in the areas least used. Fencing between sites may be
necessary. Goats and sheep will graze on the higher, rougher parts of the range,
which cattle avoid.
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On some range sites, brush control may be necessary to keep mesquite,
pricklypear, and other invading woody plants from crowding out the grass. Some
brush should be left to provide food and cover for wildlife.

Seeding is necessary for converting cropland and idle land to range and seeding
may be advisable for speeding the recovery of range that has been overgrazed.
Native grasses are to be preferred for seeding, because they will reproduce and
provide a lasting cover if not overgrazed. On the Edwards Plateau, seeding is
generally needed only in fields that have been cultivated and in areas that have been
burned. The vegetation in areas that have been used only for grazing will recover
naturally, because the rocks and brush that cover much of the surface protect the
grass and keep it from being damaged by brush-control measures. In other parts of
the county, brush control is likely to destroy the grass and make range seeding
necessary.

Local representatives of the Soil Conservation Service and the Extension Service
are available to help plan management programs for individual ranches.

Engineering

This section prepared by J.C. Ward, agricultural engineer, Soil Conservation Service.

Some soil properties are of special interest to engineers because they affect the
construction and maintenance of roads, airports, pipelines, building foundations, facilities for
water storage, erosion-control structures, drainage systems, and sewage-disposal systems.
The properties most important to an engineer are permeability to water, shear strength,
compaction characteristics, drainage, shrink-swell characteristics, grain size, plasticity, and
pH. Topography, the depth to bedrock, and the depth to the water table are important, also.

Information in this report can be used to—

1. Make soil and land use studies that will aid in the selection and
development of industrial, business, residential, and recreational sites.

2. Make estimates of runoff and erosion characteristics for use in designing
structures and planning dams for soil and water conservation.

3. Make preliminary estimates of the engineering properties of soils for use in
planning the construction of farm ponds, irrigation systems, and other
structures for soil and water conservation.

4. Make preliminary evaluations of soil and ground conditions that will aid in
selecting locations for highways, airports, residential construction, and
storage areas, and in planning detailed soil surveys at the selected
locations.

5. Locate probable sources of sand, gravel, topsoil, and other construction
material.

6. Correlate performance of engineering structures with soil mapping units,
and thus develop information useful in designing and maintaining
structures.

7. Determine the suitability of soil units for cross-country movement of
vehicles and construction equipment.

8. Supplement information obtained from other published maps, reports, and
aerial photographs for the purpose of making maps and reports that can be
used readily by engineers.

9. Develop other preliminary estimates for construction in a particular area.

With the use of the soil map for identification, the engineering interpretations reported
here can be useful for many purposes. It should be emphasized that they may not
eliminate the need for sampling and testing at the site of specific engineering works
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involving heavy loads and where the excavations are deeper than the depths of layers
here reported. Even in these situations, the soil map is useful for planning more detailed
field investigations and for suggesting the kinds of problems that may be expected.

Some of the terms used by soil scientists may be unfamiliar to engineers and other
personnel, and some words, such as soil, clay, silt, sand, aggregate, and granular have
special meanings in soil science. These terms are defined in the Glossary.

Engineering classification systems

Most highway engineers classify soil materials according to the system approved by
the American Association of State Highway Officials (1). In this system, soil materials
are classified in seven principal groups. The groups range from A-1, in which are
gravelly soils of high bearing capacity, to A-7, which consists of clay soils that have low
strength when wet. In each group the relative engineering value of the soil material is
indicated by a group index number. Group indexes range from 0 for the best material to
20 for the poorest.

Some engineers prefer the Unified soil classification system (8). In this system, soils
are grouped in 15 classes. There are eight classes of coarse-grained soils, identified as
GW, GP, GM, GC, SW, SP, SM, and SC; six classes of fine-grained soils, identified as
ML, CL, OL, MH, CH, and OH; and one class of highly organic soils, identified as Pt.
Particle-size distribution is the basis for the GW, GP, SW, and SP classes. Particle-size
distribution, liquid limit, and plasticity index form the basis for the GM, GC, SM, and SC
classes and for all the classes of fine-grained soils.

The estir,ilf]-‘.ff fTssifications of the soils in Bexar County according to both systems
are given in|table 3.

Soil properties and engineering interpretations

gives descriptions of the soils mapped in Bexar County and estimates of
specified properties of each soil that are significant in engineering. Following are brief
explanations of those headings in table 3 that are not self-explanatory.

Permeability refers to the rate at which water moves through the uncompacted soil. It is
measured in inches per hour, and the rate differs from one horizon to another in the same sail.

Available water refers to the approximate amount of capillary water in a given soil
when that soil is wet to field capacity. When the soil is air dry, this amount of water will
wet it to a depth of 1 inch without deeper percolation.

Unit dry weight was determined by standard AASHO procedures (Proctor density
test, 3 layers, 25 blows each layer, using a 5.5-pound rammer and a 12-inch drop). The
figures represent a range for the soil type. The values shown are for guidance only. For
design and construction control, the soils at the construction site should be tested.

Measurements of the electrical resistivity of some soils were available (seein
the section “Underground utility lines”). Estimates of the resistivity of the other SoilS were
based on tests of similar soils.

Each of the categories of potential volumetric change indicates a range in swell index.
Swell index, expressed as pounds per square foot, refers to the pressure exerted by a
given soil against a restraining force when the soil expands as a result of an increase in
moisture content. “Very critical” indicates a swell index of more than 4,725 pounds per
square foot; “critical,” a range of 3,200 to 4,725 pounds; “marginal,” a range of 1,675 to
3,200 pounds; and “noncritical,” an index of less than 1,675 pounds per square foot.

Estimates of the hardness of the underlying material are according to the Mohs scale,
a system in which hardness is graded by using common minerals as standards. The
scale is as follows: 1, talc; 2, gypsum; 3, calcite; 4, fluorite; 5, apatite; 6, orthoclase; 7,
quartz; 8, topaz; 9, corundum; 10, diamond.
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In re interpretations based on the estimated properties described in
the test data recorded in[table 5] and field experience. The interpretations were
formulated after consultation with engineers of the city of San Antonio.

Road subbase.—Any of the coarse-grained soils can be used as subbase material. Those
of class GW are best (2). Only slightly less desirable are poorly graded gravels and such silty
gravels as are in class GP. Soils of class GC are reasonably good as subbase material, those
of class SM are good to adequate, and those of class SC are fair for use under pavement of
suitable design. Fine-grained soils are no better than fair as subbase material. If they are
used, their poorer qualities need to be compensated for in the design of flexible pavement by
increasing the thickness of the base material above the subbase, and in the design of rigid
pavement by increasing the thickness of the pavement or adding a base-course layer.

Road fil.—The soils most suitable for use as subbase are also those most suitable for use
as fill. Soils of the GP and SM classes can be used where conditions are favorable and are
better than those of the GC class (2). Soils of the other groups can be used if their limitations
are considered in designing the pavement.

Wearing surface.—For untreated wearing surfaces, the sand-clay-gravel mixtures (class
GC) are generally the most satisfactory (2). Results are best if the plasticity index is between 5
and 10 and the percentage of fines is not too large. Soils of the SC class are fair to good. Most
fine-grained soils are not satisfactory.

Foundations.—Suitability for foundations of low buildings (no more than three stories
high) depends mainly on the strength and consolidation characteristics of the soil, on the
suitability of the soil for compaction, and on the shrink-swell potential of the undisturbed soil
(2). Soils of the GW class are best for this purpose. (There are no GW soils in Bexar
County.) Soils in classes GP, GM, GC, SW, SP, SM, and SC are rated fair to good. Soils of
the CL and CH classes have a high shrink-swell potential and may expand when wet.
Thorough soaking of such soils before construction is begun helps to reduce the hazard.
Loose, uniformly graded sands of the SM class are likely to liquefy during construction
operations if they are below the water table.

Properly compacted fill ordinarily is strong enough to support low buildings. The nature of
the subsoil on which the fill is placed controls the load-carrying capacity.

Low embankments of sewage lagoons.—Stability, permeability, and percolation
characteristics of soils affect suitability for use in low embankments around sewage lagoons.
Such embankments generally are less than 6 feet high. Ordinarily, they are built from more
or less homogeneous material found at the site. The soil on which an embankment is to be
built should be investigated, as well as the soil material that is to be used in the
embankment, because seepage under the embankment is possible, even if the
embankment itself is built from relatively impervious material.

Soils of the GC, GM, SC, and SM classes best meet the requirements for low
embankments (2). Soils of the MH, ML, CL, and CH classes are satisfactory if used in
combination with those of the GC, SC, GM, and SM classes, but if used alone they are likely
to be unstable and erodible and, consequently, to have excessive maintenance requirements.
At many sites, the available soil material is so permeable that a core of impermeable material
is needed in an embankment. Soils of the GC, SC, CL, and CH classes are suitable core
material.

Storage-area lining.—If a compacted earth lining is needed to seal a sewage lagoon or a
water-storage reservoir, soils of the GC, SC, CL, and CH classes are the best to use (2).
These same soils and also those of the GM and SM groups can be used if a lining is needed
mainly for protection against erosion and only secondarily for reduction of seepage.

Filter fields for sewage disposal.—For filtering septic tank effluent, soils of classes GP, GM,
GC, SP, and SM are the best materials. Sandy and gravelly soils of classes GW and SW are
too coarse to be good filter material and may permit unfiltered effluent to spread through a
large area. Cementation is not unusual in the silty and clayey sands and gravels of classes
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GM, GC, and SM, and it impairs their use for sewage-disposal purposes. Percolation tests are
needed to determine the value of these soils. Soils of the SC class are fair as filtering
materials. Soils of the CL and CH classes are not likely to be satisfactory (2). The rate of
absorption is slower in such soils than in coarser textured soils, and consequently a larger
disposal field and more tile lines are needed.

[Table 4 Fates the soils of Bexar County at five levels according to their limitations for
use in filter fields. The ratings are for undisturbed soil. The degree of limitation depends
upon absorptive capacity; permeability; depth to the water table; depth to rock, sand, or
gravel; slope; and proximity to a stream or other body of water.

Pond reservoirs.—Soils of classes GC, SC, CL, and CH provide the best sites for pond
reservoirs. These soils are so nearly impervious that little water is lost through seepage.
Soils that have some layers that are predominantly silty or sandy (classes MH and SM) are
less suitable for this purpose, but they may be satisfactory if they also include layers of less
permeable material. Soils of the GP class generally are readily permeable and
consequently are unsuitable for reservoir areas. Some can be used if compacted or if the
reservoir is lined or sealed with impervious material.

Pond embankments.—Soils suitable for sewage-lagoon embankments are also suitable
for pond embankments. Those of the GC, SC, and SM classes best meet the requirements.
Clayey soils (CL and CH classes) and silty soils (ML class) are likely to be unstable and
erodible if used alone in embankments, but they can be used if the slopes of the
embankments are nearly flat. Some permeable soils can be used if compacted impervious
material is used for a core. The soils on which an embankment is to be built should be
investigated, as well as the soil material to be used in the embankment, because seepage
under the embankment is possible even if the embankment itself is built of impervious
material.

Test data

Seventeen soil samples taken from soils of six different series have been analyzed to
determine particle-size distribution, plastic limit, liquid limit, and shrinkage characteristics
and to establish engineering classifications. The tests were performed by the Texas
Highway Department and the results were reviewed by the Bureau of Public roads, U.S.
Department of Commerce. The data obtained in these tests are recorded inftable 5.

Suburban Development

Suburban residential development and the accompanying extension of public utilities
and establishment of business and recreational facilities create a need for soils information
somewhat different from the information needed for purposes of agriculture. Land
appraisers, realtors, city planners, builders, and others need to have facts that will help
them to know what sites are suitable for homes or other buildings and what areas should
be reserved for other uses. Homeowners want to landscape their property and to protect it
against the particular erosion hazards of built-up communities.

The Soil Conservation Service and the city of San Antonio cooperated on a special soil
survey designed to provide the kind of facts needed for the planning of suburban
development.

Foundations

Bexar County has large areas of clay soils in which the clay mineral montmorillonite
is abundant. Such soils are poor materials in which to set building foundations. They
swell when wet then shrink and crack when dry, and in so doing they exert such
pressure that walls and foundations will crack unless, and sometimes even if, specially
reinforced|(fig. 31 |anci fig. 32)] The soils most likely to cause damage are the Houston
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clays, the Houston Black clays, Crawford clay, and the Lewisville silty clays. Plasticity
index and swell index indicate whether a soil is likely to shrink and swell enough to
damage foundations. Several soil samples furnished by the Soil Conservation Service
were tested on the FHA'’s “potential volume change” meter.shows the swell
index of each of the samples, as determined by the tests, and the plasticity index,
determined from the swell index.
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Figure 31.—Wall of a schoolhouse built on Houston Black clay. The cracks result from the shrinking
and swelling of the soil material.

Sewage-disposal systems

Suburban expansion results in an increased number of septic-tank systems for
sewage disposal. The effectiveness of these systems depends largely on the
absorptive capacity, permeability, depth, and slope of the soils within the filter field.
Also important are the groundwater level and proximity to streams or other bodies of
water
In the limitations of the soils for use in filter fields are rated at five levels,
from none to very severe. By using the soil map to identify the soils and then referring
to the ratings in table 4, it is possible to get a general idea of how well septic-tank
systems would function in a selected area. Nevertheless, it is advisable to make a
detailed inspection of the soils at the exact site that is to be used as a filter field.

Control of runoff and erosion

When the natural vegetation is removed and large expanses are covered with
pavement and buildings, the amount of runoff from an area increases and the pattern
of runoff changes. Runoff after a heavy rain may be two to ten times as great as when
the same land was used for farming. The runoff concentrates in streets and gutters,
instead of flowing into natural, meandering waterways, and the result is flooding and
deposition of sediments on the lower areas.

The unusual amount and pnnatural pattern of runoff in built-up areas may result in
severe erosion of homesites [fig. 33)|unless measures are taken to keep the water
spread out and moving slowly, or to divert it from areas it could damage or to
direct it so it will flow on an erosion-resistant surface, such as concrete or a dense sod.
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Figure 32.—Damage to foundation of church built on Houston Black clay. This building is less than
2 years old.

Figure 33.—Erosion in ungraded yards.
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Erosion-control measures that are practical for protection of small residential tracts
include the following:

1. Locating driveways, walks, and fences on the contour, or if that is not feasible,
straight across the slope.

2. Grading to make the surface level or gently sloping. Before grading is begun,
the topsoil should be removed and stockpiled, so it can be replaced on the
graded surface.

3. Building diversions that will intercept runoff and keep it from flowing across
erodible areas. The diversion structures themselves should be protected with
grass.

4.  Constructing or improving waterways. Heavy runoff in built-up areas can turn
natural waterways into gullies. Shaping and smoothing waterways and
establishing sod in them help to prevent gullying. Artificial waterways can be
created by cutting ditches, shaping them, and establishing sod in them. In
some cases it may be practical to line a small ditch with concrete or to use tile
or a pipeline instead of a ditch.

5. Draining seep spots and waterlogged areas with tile or other facilities.

Technical assistance may be needed in the planning of diversions, waterways, and
drainage facilities, in order to be sure that the capacity is adequate for the volume of runoff
that_can be expected.

Table 4[shows what soils in Bexar County are most susceptible to erosion and which are
likely to need artificial drainage.

Figure 34.—Terraces and retaining walls built to prevent water erosion in landscaped yards.

Gardening and landscaping
Mr. Frank L. Willis, local nurseryman and gardening editor, assisted in the preparation o

Suburban homeowners who want to landscape their homes need to know what
kinds of soils their properties include and to what kinds of flowers, shrubs, and trees
these soils are best suited.

The ideal soils for yard and garden plants are those that have a deep root zone, a
loamy texture, a balanced supply of plant nutrients, plenty of organic matter in various
stages of decomposition, adequate water-supplying capacity, good drainage, and a
granular or crumb structure that allows free movement of water, air, and roots. A degree
of acidity or alkalinity suitable for the particular plants to be grown is also important.
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Roses, most annual flowers, most vegetables, and most grasses grow best in soils that
are neutral or only slightly acid. Some other plants—azaleas and rhododendrons for
example—need acid soils.

There are many kinds of soils in Bexar County, and many of them differ considerably
from the ideal in texture, depth, permeability, and other characteristics that affect their
suitability for flowers, shrubs, and trees. Success in gardening and landscaping depends
on recognition of the limitations of the soils for such uses and on the practice of

management that will offset the limitations.

I, the soils of Bexar County are grouped according to texture, reaction, and
other characteristics that affect suitability for garden and yard plants. Each group is
rated according to the relative suitability of the soils for specified plants, and some of the
limitations and management needs are noted. The individual soils are described in
Description of the Soils.gives information on permeability and reaction of
individual soils.

Underground utility lines

Water mains, gas pipelines, communication lines, and sewer pipes that are buried in
the soil may corrode and break unless protected against certain electrobiochemical
reactions resulting from the inherent properties of the soil.

All metals corrode to some degree when buried in the soil, and some metals corrode
more rapidly in some soils than in others. The corrosion potential depends on the
physical, chemical, electrical, and biological characteristics of the soil—for example,
oxygen concentration, concentration of anaerobic bacteria, and moisture content— and
on external factors, such as manmade electrical currents. Design and construction also
have an influence. The likelihood of corrosion is intensified by connecting dissimilar
metals, by burying metal structures at varying depths, and by extending pipelines
through different kinds of soils.

Although electrical resistivity is only one factor in corrosion, measurements of that
property permit a classification of probable corrosion potential. The soils of Bexar
County were tested with an electrical-resistivity meter, which measures resistance to a
flow of current. Most of the soils were tested for resistivity at a depth of 4 feet, because
the gas and water lines in San Antonio are ordinarily at that depth. Soils in which
bedrock is less than 4 feet below the surface were tested just above the bedrock. The
results of the tests and interpretations based on the tests are shown iinimum
and maximum readings were recorded, and averages were determined arithmetically.
The measurements were made when the soils were wet to field capacity. The results are
stated in terms of ohms per cubic centimeter. A low value indicates low resistivity (or
high conductivity) and a high corrosion potential. The ranges in resistivity were
translated into categories of corrosion potential as follows:

Very high......cooooiiiiii. 0 to 750 ohms per cubic centimeter

High oo 750 to 1,500 ohms per cubic centimeter
Moderately high ................... 1,500 to 3,000 ohms per cubic centimeter
Moderately low..................... 3,000 to 10,000 ohms per cubic centimeter
10 10,000 to 50,000 ohms per cubic centimeter
Very low .....c.oooeeeiiiiiiiinienenn, 50,000 to 100,000 ohms per cubic centimeter

In soils that have a high shrink-swell potential, stresses created by volume changes
can break cast iron pipe. To prevent breakage, it may be necessary to cushion the pipes
with sand. Gravelly and stony soils that have a high shrink-swell potential present
another problem. Volumetric changes can cause the gravel and stones to rub against
buried pipes and damage protective coatings that were applied to prevent corrosion.
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Samples of some of the major soils in and near San Antonio have been tested to
obtain data gn potential volumetric change. The results of the laboratory tests are
presented injtable 9.|Estimates of potential volumetric change for all the soils in the
county are given in| table 3|

Difficulty in digging trenches for the installation of water mains, gas mains, and sewers
can be foreseen if the nature of the material underlying the soils is known.
includes a description of the material underlying each of the soils to a depth of 10 feet.
From that table it is possible to learn which soils are shallow over rock, which are sandy
and subject to sloughing, and which have other characteristics that are likely to cause
problems.

Public Health

Soils data have many applications to public health problems, including the problems
of sewage disposal, maintenance of a pure water supply, prevention of disease, and
provision of safe and adequate shelter.

Sewage lagoons, septic tank systems, and sewer lines need to be so located and
constructed that seepage or drainage from them can not pollute water supplies.
Leakage from sewage lagoons built of unsuitable soil material is one cause of pollution.
Wells, streams, and lakes can become contaminated by runoff from clogged filter fields,
T? [ffd percolation of septic tank effluent can result in pollution of underground water.
Table 4| Engineering Interpretations, shows the degree of limitation of each of the soils

for use as filter fields and as a source of material for construction of sewage lagoons.
The soil map shows the major drainageways of the county and can be used as a
general guide in locating filter fields.

In selecting sites for sanitary land fills, it is important to consider the topography and
drainage of the area and the characteristics of the soils, including texture, permeability,
reaction, and the nature of the underlying material. The soil map can be useful in
locating sites and identifying the soils.ives estimates of the pertinent
properties of the soils.

The stability of the soils is of major importance in the location of sewerlines. If the
gradeline is interrupted, the sewerage system breaks down and a public-health hazard
results. Tables 3, 6, and 8 provide information on volumetric change and corrosion
potential that can be of value in locating pipelines and in planning for the protection of
pipelines against corrosion and breakage.

Mosquitoes, fleas, and other disease-carrying insects breed in stagnant water. By
use of the soil map and the soil descriptions, it is possible to identify areas subject to
flooding and areas likely to be ponded from time to time because of nearly level
topography or poor internal drainage. Once these possible trouble spots are located, the
health hazard can be controlled by spraying to eliminate insects and installing drainage
systems to remove the standing water that attracts insects.

Suitable shelter is a major factor in the protection of health. Particularly important is
protection against flooding. Floodwater is a disease carrier, it causes sewage systems to
fail, and if it stagnates it attracts disease-carrying insects. No public housing should be
allowed to be built where there is danger of flooding or of ponding of surface runoff.
Special problems exist around shopping centers and other suburban developments
because the concentration of runoff from paved and built up areas may overtax the
drainage facilities.

Selection of sites where the soils are suitable for foundations is also essential.

Some of the soils in Bexar County shrink and swell enough to crack foundations and
walls. A health hazard results because rainwater seeps in through the cracks and
insects collect in the moist spots. A study of the soil map and the soil descriptions can
help planners to foresee and avoid such difficulties.
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Recreation

City dwellers in increasing numbers are turning to outdoor activities for recreation.
Owners of farms, ranches, and woodlands within easy reach of cities thus have an
opportunity for a new and potentially profitable enterprise: the development of facilities
for camping, picnicking, fishing, hunting, golfing, and other forms of outdoor recreation

The nature of the soils affects the suitability of an area for recreational uses.
lists the soils of Bexar County and shows the estimated degree of limitation of each soi
for some of the principal kinds of recreational facilities. Five degrees of limitation are
recognized: none, slight, moderate, severe, and very severe. The uses for which the
soils are rated and the bases for the ratings are described briefly in the following
paragraphs.

Paths and trails for foot traffic.—Paths and trails for hiking, nature study, and
photography should preferably be in areas from which the native vegetation has not
been removed. Soils of the Bexar, Brackett, Crawford, and Tarrant series are particularly
well suited to these purposes. Soils on bottom lands are suitable during the seasons
when they are not flooded.

Riding trails and wagon roads.—On dude ranches, vacation farms, and farms close
to large cities, horseback riding and hayrides are popular. Suitable trails and roads can
be maintained on most of the soils of Bexar County. Sites for barns and other buildings
and fields for growing livestock feed need to be carefully selected.

Picnic grounds.—Picnicking accommodations should be uncrowded and should have
suitable areas for parking cars. Generally it is advantageous to locate picnic grounds
where there are opportunities for hiking, fishing, swimming, or other activities. Slope,
wetness, texture, productivity, and erosion hazard are among the soil characteristics that
determine the degrees of limitation given in fable 10. The soils rated as having slight or
no limitation are productive soils that are of [bamyTine sand to clay loam texture, contain
few stones, have a slope of no more than 7 percent, and are well drained or moderately
well drained and safe from flooding. Poorly drained soils, steeper soils, finer textured
and coarser textured soils, and stony soils are not suitable.

Campgrounds.—Campgrounds for overnight and weekend camping need to be on
soils that are suitable without surfacing for parking cars and trailers and that have no
hard layers to interfere with setting tent pegs. Slope, drainage, texture, stoniness,
productivity, flood hazard, and erosion ha among the characteristics that
determine degrees of limitation shown in|table 10.|The soils rated as having slight or no
limitation are productive, moderately permeable, and moderately well drained soils, have
a surface texture of loamy fine sand to clay loam, contain few stones, have a slope of
between 2 and 7 percent, are safe from overflow, and are no more than moderately
erodible. Poorly drained, very slowly permeable soils that are stony or have a more
sandy or more clayey texture and a slope of more than 12 percent are considered to
have severe limitations, as are soils that are subject to ponding or flooding.

Building sites.—On-site investigation is necessary in the selection of locations for
homes and cottages, for picnic sheltersand for washrooms and other service buildings.
On the basis of the ratings given inftable 10,some soils can be eliminated from
consideration, but even within areas of soilS that are considered to have slight or no
limitation, there are likely to be spots unsuitable for building sites. Slope, drainage,
rockiness, productivity, shrink-swell potential, flood hazard, and erosion hazard are
among the soil characteristics that determine the degrees of limitation. Favorable
characteristics are good or moderately good drainage, a slope of no more than 12
percent, low shrink-swell potential, good productivity, no more than a moderate erosion
hazard, safety from flooding and ponding, and freedom from stoniness. Poor drainage,
stoniness, slopes of more than 35 percent, high shrink-swell potential, or a hazard of
flooding or ponding constitute severe limitations.
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Playgrounds, intensive and extensive.—Intensive play areas include basketball,
volleyball, badminton, horseshoe, and croquet courts; diamonds for baseball and softball;
and areas for swings, seesaws, and other playground equipment. Playgrounds for intensive
use should not be surfaced, but they do need a cover of vegetation over most of the area.
The degree of limitation of a soil for this use depends largely on wetness, flood hazard,
permeability, texture, stoniness, slope, productivity, and erosion hazard. The soils rated as
having slight or no limitation are stone-free sandy clay loams to loamy fine sands that have
a slope of no more than 3 percent and are well drained or moderately well drained,
moderately permeable to rapidly permeable, moderately to highly productive, safe from
flooding and ponding, and no more than moderately erodible. The soils rated as severely
limited are those that have a texture either coarser than loamy fine sand or finer than sandy
clay loam, are gravelly or stony, are poorly drained, have slopes of more than 8 percent,
are very slowly permeable, or are subject to flooding.

Extensive play areas are not subjected to such concentrated use and consequently can
encompass soils of a wider range of characteristics. Such areas may include wildlife
sanctuaries, archery ranges, bridle paths, and undisturbed areas that offer opportunity for
nature study (fig. 35). The degree of limitation of a soil for these uses depends largely on
wetness, flood hazard, slope, texture, productivity, and erosion hazard. Soils considered to
have slight or no limitation are not subject to flooding or ponding, but they may range from
clay loam to loamy fine sand in texture, from good to imperfect in drainage, and from high
to low in natural fertility. The slope may be as much as 20 percent. Soils that are marshy
or are frequently flooded are not suitable, nor are those that include large outcrops or
escarpments of rock.

Figure 35.— This area is not suitable for use as a playground for intensive use, but it could be
developed as an archery range or a wildlife sanctuary

Hunting areas.—Adequate and suitable food and cover are the principal requirements
for attracting game in numbers sufficient for good hunting. |I able 10 Ehows the degree of
limitation of each of the soils in Bexar County as an environment for the principal kinds of
game birds and animals.

Upland birds, such as qualil, cloves, and turkeys, need brush and trees for cover. For
food they need grain crops, seed crops, grasses, legumes, and wild herbaceous upland
plants. Wetness, productivity, slope, and degree of erosion are among the soil
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characteristics that determine the degrees of limitation. The soils that have slight or no
limitation are well drained to imperfectly drained, are moderate to high in natural fertility,
have slopes of no more than 12 percent, and are no more than moderately eroded. The
most severely limited soils are low in natural fertility, severely or very severely eroded,
marshy, or extremely rocky.

Ducks and other wetland birds need areas of water, in addition to food and cover. The
soils should be suitable either for excavated ponds or for shallow impoundments. Wetness,
slope, productivity, permeability, depth to bedrock, and nature of the parent material are
among the soil characteristics that determine the degrees of limitation. The soils that have
slight or no limitation are those that have very slowly permeable subsoils and are wet or
marshy, level or depressional, and fertile enough to produce wetland plants for food and
cover. Well-drained upland soils are not suitable.

Deer, the principal big game in this county, need an environment in which there are
brush and trees for natural cover and grain crops, seed crops, grasses, legumes, and wild
herbaceous forage crops for food. Wetness, productivity, and slope are among the soil
characteristics that determine the degrees of limitation. The soils that have slight or no
limitation are well drained to imperfectly drained, are moderately to highly productive, and
have slopes of less than 35 percent. The soils most severely limited are those that are
marshy and those that are flooded for long periods.

Small game, such as rabbits, squirrels, and opossums, need an environment that provides
food and cover in the form of grain crops, seed crops, grasses, legumes, wild herbaceous
upland plants, brush, and trees. Wetness, productivity, slope, and degree of erosion are
among the soil characteristics that determine the degree of limitations. The soils considered
to have slight or no limitation have slopes of less than 20 percent and are well drained to
imperfectly drained, moderate to high in natural fertility, and no more than moderately
eroded. The soils most severely limited are those that consist mostly of outcrops or
escarpments and those that are marshy, severely eroded, or low in natural fertility.

Fishponds.—On-site investigation is needed in the selection of sites for fishponds. On
the basis of some soils can be eliminated from consideration, but even within
areas of soils that have little or no limitation, there are likely to be areas that would not be
satisfactory for ponds. The soil material must be suitable both for the dam and for the
bottom of the pond. Slope, permeability, texture, depth to bedrock, and nature of the
parent material are among the soil factors that determine the degrees of limitation shown

in table 10.|i$ptors that are important in the choice of a pond site but are not
table 10

reflected in are the size of the drainage area, the hazard of siltation, the need for
spillways, and the need for control of runoff and erosion.
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Formation, Classification, and Morphology of Soils

In this section the factors that have affected the development and composition of the
soils in Bexar County are considered, the soils are classified by higher categories
according to the system of classification now in use in the United States, the main
morphological characteristics of the soils are presented, and a typical profile of a soil of
each soil series in the county is described. Complete physical and chemical data for
these soils are not available.

Factors of Soil Formation

The characteristics of the soil at any one point on the earth are determined by
climate, plant and animal life, type of parent material, relief and drainage, and time. All
five of these soil-forming factors come into play in the genesis of every soil. The relative
importance of each differs from place to place; sometimes one is more important and
sometimes another.

Climate and plant and animal life are the active factors of soil formation. They act on
the parent material that has accumulated through the weathering of rocks and slowly
change it into a natural body that has genetically related horizons. The effect of climate
and plane and animal life are conditioned by relief. The parent material also affects the
kind of profile that will be formed and in extreme cases, as when the parent material
consists of pure quartz sand, determines it almost entirely. Little can happen to quartz
sand, and most soils derived from it have very faint horizons. Finally, time is required for
the changing of the parent material into a soil profile. Usually, a very long time is
required for the development of distinct horizons.

The interrelationships among the factors of soil formation are complex, and the
effects of any one factor cannot be isolated and identified with certainty. It is convenient,
however, to discuss the factors of soil formation separately and to indicate some of their
probable effects. The reader should always remember that the factors interact
continually in the processes of soil formation and that the interactions are important to
the nature of every soil.

Climate

Bexar County has a modified subtropical climate, predominantly continental in winter
and marine in summer. Precipitation is fairly well distributed throughout the year; it is
heaviest in spring and early in fall. Evaporation is fairly high, and rainfall seldom wets
the soil below the root zone. The amount of rainfall has been great enough to leach the
calcium carbonate from the upper horizons of some soils, but not great enough to leach
it entirely from the soil. Consequently, many of the soils have a layer in which calcium
carbonate has accumulated. Many of the younger soils have free lime throughout the
profile. In other soils, most of the plant nutrients have been leached from the root zone,
and fine clay particles have been moved down in the profile and have accumulated to
form a slowly permeable horizon.

Wind has been a minor factor in the development of the soils of the area, but it has
affected soil development to some extent, particularly in the extreme southern part of the
county. It has contributed to weathering of parent materials, has reworked some
deposits, and has shifted material from place to place.
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Living organisms

Vegetation, micro-organisms, macro-organisms, and other forms of life that live on
and in the soil contribute to soil development. The type and amount of vegetation are
important. They are determined partly by the climate and partly by the kind of parent
material.

The climate of Bexar County was favorable to mid and tall grasses and hardwood
trees. The nature of the parent material determined whether the vegetation would be
the open savannah type of tall grasses and hardwood forest, as on the deep sands, or
mid grasses and scattered hardwoods, as on the limestone hills.

The mixed vegetation contributed large amounts of organic matter to most soils of
the area. Decaying grass leaves and stems were left on the soil surface, and fine roots
were left throughout the solum. The network of tubes and pores left by these decaying
roots hastened the passage of air and water through the soil and provided abundant
food for bacteria, actinomycetes, fungi, and other micro-organisms.

Earthworms are the most conspicuous form of animal life in the soil. Despite the low
rainfall in this area and periods when the solum is completely dry, earthworms have
had an important part in soil development. Worm casts, which are common in the
Austin, Willacy, Frio, and Lewisville soils, facilitate the movement of air, water, and
roots in the soil.

The influence of man on the soil-forming factors should not be overlooked. At first,
he fenced the range, stocked it, and permitted it to be overgrazed. Then he plowed the
land and planted crops. By poorly timed tillage and the use of heavy machinery, he
compacted the soil in some areas and reduced aeration and infiltration of water. By
harvesting the crops, exposing the bare soil to the elements, and allowing runoff and
wind erosion, he reduced the amount of organic matter and the proportion of silt and
clay particles in the plow layer. In some areas he has changed the moisture regime by
irrigating. These activities, most of which have taken place within the past 75 years,
have had a marked effect on the soils of the county.

The way man treats the soil in future years will affect its further development.

Parent material

Bexar County is underlain by formations in the Trinity, Fredericksburg, Washita,
Midway, Wilcox, and Claiborne geological groups and by formations in the Gulf and
Recent series (3). These groups and series differ greatly. Each consists of one or more
formations that contain limestone, chalky limestone, chalk, shaly clay, marly clay, sandy
clay, calcareous clay, sand, or sandstone.

Most of the soils in the northern third of the county formed in material associated with
the Trinity, Fredericksburg, and Washita groups. The Tarrant soils are underlain by hard
limestone, generally of the Glen Rose formation in the Trinity group and of the Edwards
formation in the Fredericksburg group. The Brackett soils are underlain by chalky
limestone and marly clay of the Comanche Peak formation in the Fredericksburg group.
The Crawford and the Bexar soils have developed over cherty limestone of the
Georgetown formation in the Washita group and of the Edwards formation in the
Fredericksburg group.

Material from formations in the Gulf series has influenced soil development in the
central third of the county. The Austin and the Stephen soils developed over chalk and
soft limestone rubble of the Austin chalk and Anacacho limestone formations. The
Houston, the Houston Black, and the Sumter soils developed over the calcareous clay,
shaly clay, and marl of the Navarro and Taylor formations.
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The Midway, Wilcox, and Claiborne are the principal groups in the southern third
of the county. The Wills Point clay formation in the Midway group consists mainly of
sandy clay and underlies the San Antonio, the Orelia, and the Willacy soils and
some of the Webb soils. The undifferentiated sand, clay, and sandstone formations
in the Wilcox group underlie the Crockett, Leming, Hockley, Duval, and Webb soils
and some of the San Antonio soils, all of which have a surface layer of sandy loam
or loamy sand and a clay subsoil.

The Carrizo sand formation in the Claiborne group underlies the Eufaula soils,
which have a deep profile of sand or loamy sand texture. Some of the Hockley,
Duval, and Webb soils developed from material of the Mount Selman formation in
the Claiborne group. This formation is inextensive. It is made up largely of fine
sand, silty clay, and clay.

Alluvial deposits of recent or ancient geologic time occur along the principal
rivers and streams of the county. The lowest lying deposits constitute the parent
material of soils on the flood plains. Many of these are reworked from time to time,
and new sediments are deposited. Consequently, there is little soil development
and the horizons are indistinct. There is, however, a textural profile composed of
layers of clay, clay loam, or fine sandy loam. The Frio, Trinity, Gowen, and Zavala
soils, all of which are on the flood plains, formed in this kind of parent material. The
thicker, higher lying deposits of alluvium and some clayey outwash material
constitute the parent material from which the Venus, Patrick, Karnes, and
Lewisville soils formed. In some areas, ordinarily near the base of the formation,
there are thick beds of gravel.

Relief

Relief, or the lay of the land, influences soil development through its effect on
drainage and runoff. If other factors of soil formation are equal, the degree of profile
development depends mainly upon the average amount of moisture in the soil.
Soils on steep slopes absorb less moisture and normally have less well developed
profiles than those on gentle or nearly level slopes. Some steep areas have so
much runoff that, geologic erosion almost keeps pace with the weathering of rocks
and the formation of soils. Conversely, soils in the more nearly level areas
generally absorb more of the water that falls and are less likely to erode.
Depressions or concave areas receive extra water through runoff from adjacent
slopes, and in these areas the soils may be wet for long periods. The wetness
affects the rate of horizon development.

Thus, through the general influence of runoff and drainage, relief inhibits some
processes of horizon differentiation and hastens others. Soils that form from the
same kind of parent material but in different positions within the landscape are
likely to have unlike profiles. Relief, then, is a local factor rather than a regional
factor in soil formation.

The distinctness of horizons within a soil profile and the total thickness of the
solum are closely related to relief. Ordinarily, soils that have a thick solum and
distinct horizons occur on gentle slopes; soils on stronger slopes have a thinner
solum and less distinct horizons. Except for sandy soils, which are permeable and
generally well drained, the soils in level or nearly level areas are likely to be dense,
slowly permeable, and poorly drained.
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Time

Time is required for the formation of a mature soil from parent material. Some
materials that have been in place for only a short time have not been influenced
enough by climate, relief, and living organisms to have developed well-defined,
genetically related horizons. The bottomland soils, such as the Frio and Trinity
soils, are good examples of soils that have weakly developed profiles.

Some deep soils that have indistinct horizons or in which the profile consists of
A and C horizons are considered young and immature. The Venus, Karnes, and
Austin soils are good examples of deep, immature soils.

Soils on steep slopes are generally immature, because geologic erosion resulting
from relief has overcome the influence of other soil-forming factors. The Tarrant and
Brackett soils are excellent examples of steep, immature soils. Soils that have been
in place for a long time and have approached equilibrium with their environment are
mature soils. These soils show marked horizon differentiation. Ordinarily they are well
drained and occupy nearly level to gently sloping areas. The Crockett, San Antonio,
and Webb soils are good examples of mature soils.

Classification and Morphology of Soils

Classification consists of an orderly grouping of defined kinds of soils into classes
in a system designed to make it easier to remember soils, including their
characteristics and interrelationships. Soils are placed in narrow classes or groups so
that their behavior within farms, ranches, or counties can be studied. They are placed
in broad classes so that the soils of continents or other large areas can be compared.
In the comprehensive system of soil classification followed in the United States (5),
the soils are placed in six categories. Beginning with the most inclusive, the six
categories are the order, the suborder, the great soil group, the family, the series,
and the type.

There are three orders and thousands of types. The suborder and family
categories have not been fully developed and thus have been little used. Attention
has been given largely to the classification of soils into soil types and series within
counties or comparable areas and to the subsequent grouping of series into great
soil groups and orders. The terms “soil series” and “soil type” are defined in the
section “How This Soil Survey Was Made.”

Classes in the highest category of the classification scheme are the zonal,
intrazonal, and azonal orders (4). The zonal order is made up of soils having evident,
genetically related horizons that reflect the predominant influence of climate and
living organisms in their formation. In the intrazonal order are soils having evident,
genetically related horizons that reflect the influence of topography or parent material
over the effects of climate and living organisms. In the azonal order are soils that lack
distinct, genetically related horizons, commonly because of youth, resistant parent
material, or steep topography.

All three soil orders are represented in Bexar County. Soil of two orders, and even
of all three, may occur within a single field.

A great soil group consists of a large number of soil series, the soils of which have
many internal features in common. All of the soils in all series within one group will
have the same number and kinds of horizons. The horizons may differ in thickness
and distinctness, but they must be recognizable. The great soil group category also
reflects a number of relationships in soil genesis and indicates to some degree the
fertility of the soils and their suitability for crops.

The classification of the soil series of Bexar County by order and great soil group is
shown in the following tabulation.
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Order and great soil group

Zonal— Series
Reddish Chestnut...........c.c.cooiiiiiiiinnenn, Duval, San Antonio, Webb, Willacy.
Reddish Prairie ...........ccovvviiiiiieiiecnn, Bexar, Crockett.
Red-Yellow Podzolic................ccvevinnnnnn. Eufaula, Hockley.

Intrazonal—
GrumMUSOl ..., Austin, Crawford, Houston, Houston

Black, Krum, Lewisville, Patrick.

Planosol........oouieiiiiii, Leming, Orelia.
Rendzina .......ccooveviiiiiiiiii Stephen.

Azonal—
Alluvial .......oooiii Frio, Gowen, Trinity, Zavala.
LithOoSOl ... Brackett, Tarrant.
ReQOSOl ... Karnes, Sumter, Venus.

Zonal order

The zonal soils in Bexar County are classified into three great soil groups: Reddish
Chestnut soils, Reddish Prairie soils, and Red-Yellow Podzolic soils.

Reddish Chestnut Soils

Reddish Chestnut soils have a brown to reddish-brown surface horizon that is hard
when dry. The subsoil is reddish brown to red and is firmer and finer textured than the
surface soil. The lower part of the subsoil is calcareous. These soils developed under a
mixture of grass and shrubs in a warm-temperate, subhumid climate.

The Reddish Chestnut great soil group is represented in this county by soils of the
Duval, San Antonio, Webb, and Willacy series.

Reddish Prairie Soils

Reddish Prairie soils have a dark reddish-brown, slightly acid to medium acid surface
soil that grades through somewhat finer textured, reddish material to the parent material.
These soils formed under tall grasses in a humid to subhumid, warm-temperate climate.

The Reddish Prairie great soil group is represented in this county by the soils of the
Bexar and Crockett series. These soils (Bexar and Crockett) are at the westernmost
edge of the Reddish Prairie range and are transitional toward the Reddish Chestnut
soils.

Red Yellow Podzolic Soils

Red-Yellow Podzolic soils have a thin surface layer of litter and acid humus; a thin
organic-mineral Al horizon; a thicker, light, colored, leached A2 horizon; a thick, red,
yellowish-red, or yellowish-brown B horizon that shows some accumulation of clay and
sesquioxides; and a relatively sandy C horizon. These soils formed under deciduous or
coniferous or mixed forest in a humid, warm-temperate climate.

The Red-Yellow Podzolic great soil group is represented in this county by the soils of
the Hockley and Eufaula series. These soils lie near the westernmost edge of the Red-
Yellow, Podzolic range, which covers the greater part of the southeastern United States.
They are detached from the main body of the Red-Yellow Podzolic soils that extend
eastward from eastern Texas.
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Intrazonal order

The intrazonal soils in Bexar County are classified into three great soil groups:
Grumusols, Planosols, and Rendzinas.

Grumusols

Grumusols have a profile that is rather high in clay and relatively uniform in
texture. They are marked by signs of local movement resulting from shrinking and
swelling as they become dry and then wet. Many of these soils have a thick, dark-
colored A horizon over a limy C horizon; others are uniform in appearance except
for signs of churning. The parent material is high in clay or in alkaline earths.
Grumusols occur chiefly in a tropical or subtropical climate where wet and dry
seasons alternate.

The Grumusol great soil group is represented in this county by the soils of the
Austin, Crawford, Houston, Houston Black, Krum, Lewisville, and Patrick series. The
Austin and Patrick soils are transitional toward Brunizems. They do not exhibit the
high degree of shrinking and swelling that the Houston and Houston Black soils do.
The peds are subangular blocky in shape, and slickensides have not been
observed.

Planosols

Planosols have one or more horizons abruptly separated from and sharply
contrasting with an adjacent horizon because of high clay content, cementation, or
compactness. Some Planosols have a B horizon that is very high in clay, which is
separated by an abrupt boundary from an A horizon that is comparatively low in clay.
Other Planosols have a fragipan (a compact or brittle, seemingly cemented horizon)
below a B horizon that contains some accumulated clay. Planosols form under either
grass or trees in a temperate to subtropical, subhumid to humid climate.

The Planosols in Bexar County have a dark-gray to grayish-brown, eluviated A
horizon that ranges from sandy clay loam to loamy fine sand in texture. They formed
under grass-shrub vegetation on a nearly level to gently sloping, concave surface. They
are underlain by sandy clay and some interbedded sandstone.

The Planosol great soil group is represented in this county by the soils of the Orelia
and Leming series. Leming soils are transitional toward Reddish Chestnut soils.

Rendzinas

Rendzinas have a brown or black, friable surface horizon underlain by light-gray
or pale-yellow, soft, limy material. These soils formed under grass or a mixture of
grass and trees in a humid to semiarid climate.

The Rendzina great soil group is represented in this county by soils of the
Stephen series. Stephen soils are nearly level to moderately sloping and have a
convex surface. They are moderately permeable and poorly drained to moderately
well drained. The texture of the surface layer ranges from light clay to clay loam and
silty clay loam.

Azonal order

The azonal soils in Bexar County are classified into three great soil groups:
Alluvial soils, Lithosols, and Regosols.

Alluvial Soils

Alluvial soils consist of transported and relatively recently deposited material that
has been only slightly modified by soil-forming processes.
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The Alluvial great soil group is represented in this county by the soils of the Frio,
Gowen, Trinity, and Zavala series. These soils are nearly level or gently sloping and
occur on first bottoms or on low terraces along the main rivers, streams, and drains of
the area.

Lithosols

Lithosols have no clearly expressed soil morphology. They consist of freshly and
imperfectly weathered masses of rock fragments.

The Lithosol great soil group is represented in this county by the soils of the Brackett
and Tarrant series. Ordinarily, these soils are steep.

Regosols

Regosols lack definite genetic horizons. They are developing from deep,
unconsolidated or soft rocky deposits.

The Regosol great soil group is represented in this county by the soils of the Karnes,
Venus, and Sumter series.

Detailed Descriptions of Soil Profiles

In the pages that follow, a typical profile of a soil of each series represented in Bexar
County is described in detail, and the range in major characteristics within the limits of
each series is discussed.

Austin Series.—Austin soils are moderately deep, dark grayish-brown, well-drained
silty clays that developed over the Austin chalk or the Anacacho limestone formation.
Soils of this series occur in the northeastern and central parts of Bexar County. They
are predominantly gently sloping, but the slope range is 1 to 6 percent.

Austin soils are lighter colored, are less clayey, have more free lime, and are more
permeable than Houston Black soils; they are more deeply developed and lighter
colored than Stephen soils and the Tarrant soils that have a chalk substratum; and they
are more permeable and less clayey than Houston soils. They are similar to Lewisville
soils, which developed from old alluvium and are typically less sloping.

A typical profile of a cultivated Austin silty clay is just off Stahl Road, about half a mile
northwest of its intersection with Nacogdoches Road; the site is approximately 25 yards
to the right of the road.

Ap—O0 to 8 inches, dark grayish-brown (10YR 4/2) silty clay; very dark grayish
brown (10YR 3/ 2) when moist; moderate, fine, granular structure; hard
when, dry, friable when moist, sticky when wet; contains a few, very fine,
hard CaCO, concretions; a few worm casts; strongly calcareous; clear,
smooth boundary.

Al11—8 to 15 inches, dark grayish-brown (10YR 4/2) silty clay; very dark grayish
brown (10YR 3/2) when moist: strong, fine, subangular blocky structure;
hard when dry, firm but crumbly when moist, sticky when wet; contains a
few, fine, hard CaCO, concretions; a few worm casts; strongly calcareous;
gradual boundary.

A12—15 to 28 inches, grayish-brown (10YR 5/2) silty clay; dark grayish brown
(10YR 4/2) when moist; strong, fine, subangular blocky structure; hard
when dry, firm but crumbly when moist, sticky when wet; contains a few,
fine and very fine, hard CaCO, concretions: a few worm casts; strongly
calcareous; gradual boundary.
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AC—28 to 45 inches, pale-brown (10YR 6/3) silty clay; brown (10YR 5/3) when

moist; moderate, medium and fine, subangular blocky structure; very
hard when dry, firm but crumbly when moist, sticky when wet; contains
a few, fine, hard CaCO, concretions; strongly calcareous; clear, wavy
boundary.

C—45 to 72 inches +, very pale brown (10YR 8/3), soft chalky marl; darker
very pale brown (10YR 7/3) when moist; weak, fine, subangular blocky
structure in the uppermost 10 inches, then grading to weak fragments

and partings; firm when moist, hard when dry; very strongly calcareous;

common to many, fine and medium, hard and soft CaCO, concretions
and masses of limy material; many shale partings in the lower part.

121

The thickness of the A horizon ranges from 16 to 30 inches. The color ranges from
very dark brown to grayish brown (hue of 10YR, dry values of 2 to 5.5, and chromas of

1.5 to 2). The texture is silty clay; the clay content is 40 to 48 percent.
The thickness of the AC horizon ranges from 12 to 26 inches. The color ranges

from dark grayish brown to pale brown (hues of 10YR and 2.5YR, dry values of 4 to 6,

and chromas of 2 to 3).

Depth to the C horizon is typically about 45 inches but ranges from 24 to 55 inches.

The substratum is chalk or chalky marl and contains few to many shale partings.

Bexar Series.—Bexar soils are moderately deep, dark reddish-brown, well-drained

cherty clay loams or gravelly loans. They developed under grass-forest vegetation

over hard limestone of the Georgetown and Edwards formations. Soils of this series
occur in the northern third of the county. They are predominantly gently sloping, but

the slope range is 0 to 8 percent.
Bexar soils are redder, less clayey, and more cherty in the surface layer than

Crawford soils; they are more deeply developed, redder, and less limy than Tarrant

soils; and they are more deeply developed than the closely associated Yates soils,
which are not mapped in Bexar County.

A typical profile of Bexar cherty clay loam is just off Redland Road, 1 mile north
and northwest of its intersection with Jones-Maltsberger Road; the site is 50 feet
west of the road, in a large pasture.

A11—0 to 8 inches, dark reddish-brown (5YR 3/2) cherty clay loam; dark reddish

brown (5YR 2/2) when moist; moderate, fine and very fine, subangular
blocky structure; sticky and plastic when wet, firm but crumbly when

moist, hard when dry; contains angular chert fragments (approximately 15

percent by volume); pH 6.0; clear, smooth boundary.

A12—38 to 18 inches, dark reddish-brown, (5YR 3/3) cherty clay loam; dark
reddish brown (10YR 3/2) when moist; very fine and fine, subangular
blocky structure; sticky and plastic when wet, firm but crumbly when

moist, hard when dry; contains angular chert fragments (approximately 40

percent by volume); pH 60; abrupt, wavy boundary.

B2t—18 to 27 inches, dark reddish-brown (2.5YR 3/4) cherty clay; dark reddish

brown (2.5YR 2/4) when moist; strong, very fine, blocky structure; peds

have nearly continuous clay films: sticky and plastic when wet, very firm
when moist, very hard when dry; contains very large, irregular fragments

of chert and limestone (approximately 15 percent by volume); pH 6.5;
abrupt, wavy boundary.

R—27 to 32 inches +, pinkish-white (5YR 8/2), calcareous, soft limestone and
hard, crystalline limestone bedrock; pinkish gray (5YR 7/2) when moist.
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The thickness of the A horizon ranges from 14 to 22 inches. The texture ranges
from cherty clay loam to gravelly loam. The color ranges from dark brown to reddish
brown (hues of 7.5YR and 5YR, dry values of 3 to 4, and chromas of 2 to 3).

The thickness of the B horizon ranges from 6 to 14 inches. The color ranges from
red to dark reddish brown (hues of 2.5YR and 5YR, dry values of 3 to 4, and chromas
of 4to 6).

The thickness of the solum ranges from about 16 to 36 inches and not uncommonly
covers this entire range within a distance of 50 feet or less. The reaction ranges from
slightly acid to mildly alkaline. The fragments of chert and hard limestone range from %
inch to 5 inches in diameter. They cover 3 to 25 percent of the surface and make up 15
to 50 percent of the solum by volume.

Brackett Series.—Brackett soils are well-drained, grayish-brown, clayey,
strongly calcareous Lithosols. They developed over soft limestone interbedded with
hard limestone, mainly of the Comanche Peak formation. Soils of this series are
extensive in Bexar County and occur as wide areas on the limestone prairies in the
northern third of the county. The slope range is 2 to 30 percent. Moderately steep
slopes predominate.

Brackett soils are lighter colored, less clayey, and less stony than Tarrant soils;
they are less red, less clayey, more limy, and less deeply developed than Crawford
soils; they are lighter colored and contain more lime than the Tarrant soils that
developed over chalk; they are less deeply developed and lighter colored than
Stephen soils; and they are lighter colored, less deeply developed, more limy, more
crusty, and more sloping than Austin soils. A typical profile of Brackett stony clay
loam is just off Scenic Loop Drive, 1 mile north of its intersection with Babcock Road;
the site is in a large pasture, approximately 600 feet west of the drive.

A1—O0 to 4 inches, grayish-brown (2.5Y 5/2) stony clay loam; dark grayish brown
(10YR 4/2) when moist; contains gravel and limestone fragments
(approximately 20 percent by volume) ranging from 1/4 inch to 6 inches in
diameter; weak, granular structure; crusty and hard when, dry, friable when
moist; very strongly calcareous; abrupt, irregular boundary.

AC—4 to 12 inches, light brownish-gray (2.5Y 6/2) clay loam; grayish brown (2.5Y
5/2) when moist; contains soft limestone and lenses of chalky marl
(approximately 30 percent by volume); weak to moderate, fine, granular
structure; hard when dry, friable when moist; very strongly calcareous; clear,
smooth boundary.

R—12 to 20 inches +, thin-bedded to thick-bedded limestone containing lenses of
chalky marl or calcareous clay; interbedded with strata of hard limestone.

The thickness of the Al horizon ranges from 0 to 10 inches. The texture (excluding
the gravel and stones) ranges from clay loam to light, clay. Some areas are free of
gravel and stones. The color of the Al horizon ranges from gray to light brownish gray
(hues of 10YR and 2.5Y, dry values of 4.5 to 6, and chromas of 1 to 2).

The thickness of the AC horizon ranges from 4 to 16 inches. The color ranges from
light brownish gray to light gray (hues of 10YR and 2.5YR, dry values of 6 to 7, and
chromas of 1 to 2). In places this horizon is lacking or very thin.

In the rocky phases, limestone rocks and fragments that range from ¥ inch to 10
inches in diameter cover 12 to 80 percent of the surface. The amount of rock increases
near the narrow ledges, where harder limestone crops out, and decreases on the wider
benches. The amount increases where the benches get smaller and closer together on
the upper part of the slopes.
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Crawford Series.—Crawford soils are moderately deep, well-drained, very dark
brown stony clays or clays. They developed under the savannah and the forest types of
vegetation, over hard limestone of the Georgetown and Edwards formations. Soils of
this series occur in the northern third of the county. They are mainly nearly level to
gently sloping, but the slope range is 0 to 8 percent.

Crawford soils are deeper, redder, and less limy than Tarrant soils; and they differ
from Bexar soils in that they are more clayey and less red in the surface layer and lack a
Bt horizon. As compared with Brackett soils, which are very shallow, they are deeper,
are darker colored, are less limy, and developed over harder limestone.

A typical profile of Crawford stony clay is just off U.S. Highway No. 281 North,
approximately 6 miles north of Loop 410; the site is in a pasture, 70 feet west of the
highway.

A11—0 to 8 inches, very dark grayish-brown (10YR 3/2) stony clay; very dark
brown (10YR 2/2) when moist; moderate, fine, granular and subangular
blocky structure; sticky and plastic when wet, very firm but crumbly when
moist; noncalcareous; pH 7.5; gradual boundary.

A12—8 to 22 inches, brown (7.5YR 4/2) stony clay; dark brown (7.5YR 3/2) when
moist; moderate, fine, blocky (wedge-shaped) structure; sticky and plastic
when wet, very firm but crumbly when moist; noncalcareous; pH 7.5;
gradual boundary.

A13—22 to 34 inches, reddish-brown (5YR 5/3) stony clay; dark reddish brown
(5YR 3/3) when moist; moderate, fine, blocky (wedge-shaped) structure;
sticky and plastic when wet, very firm but crumbly when moist;
noncalcareous; pH 8.0; abrupt, irregular boundary.

A13 and R—34 to 42 inches, weathered limestone; estimated to be 10 to 15
percent, by volume, yellowish-red (5YR 5/6) clay in the cracks, crevices,
and interstices between the fractured strata; calcareous; pH 8.0; many
roots.

R—42 to 50 inches +, relatively unfractured limestone bedrock.

The color of the A11 horizon ranges from very dark brown to dark reddish brown
(hues of 10YR and 5YR, dry values of 2 to 4, and chromas of 2 to 3). The thickness
ranges from 6 to 10 inches. The texture ranges from clay to coarse cherty clay. From 5
to 40 percent of this horizon consists of limestone and chert fragments that range in
diameter from ¥4 inch to 24 inches. A nonstony phase of this soil occurs. Besides being
almost free of coarse fragments, it is slightly redder than is typical of Crawford soils.

The color of the A13 horizon ranges from dark reddish brown to dark brown
(hues of 5YR and 7YR, dry values of 3 to 4, and chromas of 3 to 4). The reaction
ranges from slightly acid to mildly alkaline. Depth to hard limestone bedrock ranges
from 17 to 45 inches.

Crockett Series.—The Crockett series consists of well-drained, dark grayish-brown
to brown soils of the Reddish Prairie group. They developed over calcareous sandy clay
loam and sandy clay formations of the Wilcox group. Soils of this series occur in the
southern third of Bexar County. They are nearly level to gently sloping; the slope range
is 0 to 5 percent.

Crockett soils are less clayey than San Antonio soils, which have a browner surface
layer and a redder, unmottled subsoil; they are less clayey in the surface layer and
lighter gray than Orelia soils, which have a compact, unmottled subsoil; they are less red
throughout the profile than Webb and Duval soils; and they have a thinner, less sandy
surface layer and a less sandy, less permeable subsoil than Hockley soils.
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A typical profile of Crockett fine sandy loam is near the intersection of Sulphur
Springs Road and Stuart Road; the site is west of a small cemetery and across the
road front the main entrance to East Central High School.

A11—0 to 5 inches, brown (10YR 5/8) fine sandy loam; dark brown (10YR 4/3)
when moist; weak, fine, granular structure to structureless; very friable to
loose when moist; noncalcareous; pH 6.0; clear, smooth boundary.

A12—5 to 10 inches, dark-brown (10YR 4/3) fine sandy loam; darker brown (10YR 3/3)
when moist; slightly more clayey than the A1l horizon; weak, fine, granular
structure to structureless; very friable when moist, hard when dry;
noncalcareous; pH 6.0; abrupt boundary.

B21t—10 to 20 inches, brown (7.5YR 4/2) light sandy clay; dark brown (7.5YR 3/2)
when moist; common, fine, distinct, red and gray mottles; moderate, medium
and fine, blocky structure; extremely hard when dry, very firm when moist,
sticky and plastic when wet; nearly continuous, slightly darker coatings on
ped surfaces; noncalcareous; pH 6.5; gradual boundary.

B22t—20 to 26 inches, brown (10YR 5/3) light sandy clay; dark brown (10YR 4/3)
when moist; common, fine, distinct, red and reddish-yellow mottles;
moderate, medium and fine, blocky structure; extremely hard when dry, very
firm when moist, sticky and plastic when wet; noncalcareous; pH 6.5; gradual
boundary.

B3—26 to 44 inches, reddish-yellow (7.5YR 6/6) sandy clay loam; strong brown
(7.5YR 5/6) when moist; few, fine, distinct, yellowish-red and grayish-brown
mottles; moderate, medium and coarse, blocky structure; very hard when
dry, very firm when moist, sticky when wet; slightly calcareous; pH 8.0;
gradual boundary.

Clca—44 to 56 inches, very pale brown (10YR 7/4) sandy clay; light yellowish brown
(10YR 6/1) when moist; common, medium, prominent, reddish-yellow and
gray mottles; estimated to be 10 to 15 percent of layer, by volume, medium
and fine, hard and soft CaCO, concretions; moderate, medium, blocky
structure; strongly calcareous; pH 8.0; gradual boundary.

C2—56 to 72 inches +, very pale brown (10YR 7/4) sandy clay; light yellowish brown
(10YR (3/4) when moist; common, fine, distinct, reddish-yellow and gray
mottles; contains a few, fine, hard CaCO, concretions and a few, medium and
fine, sandstone partings; weakly calcareous in the upper part, noncalcareous
below 60 inches; no structure observed.

The thickness of the A horizon ranges from 8 to 14 inches. The texture is mostly fine
sandy loam, but in some places it is loamy fine sand. The color ranges from dark grayish
brown to brown (hues of 10YR and 7.5YR, dry values of 3 to 5, and chromas of 2 to 3).

The texture of the B horizon ranges from sandy clay loam to sandy clay. The
structure ranges from moderate, medium and fine, blocky to moderate, coarse, blocky.
The color ranges from brown to dark brown (hues of 10YR and 7.5YR, dry values of 3 to
4, and chromas of 2 to 3). Mottles range from few to many, from fine to medium, and
from faint to distinct. Colors include red, yellow, and gray.

Depth to the Clca horizon, the horizon of carbonate accumulation, is ordinarily about
40 inches but ranges from 35 to 50 inches. This horizon is strongly to weakly
calcareous; the lime content decreases with depth. Both of the C horizons are sandy
clay loam or sandy clay in texture. In color they range from pale brown through yellowish
brown to brownish yellow. The C2 horizon is weakly calcareous in the upper part and
noncalcareous where it grades to unconsolidated shale and sandstone, which begin at a
depth of 4 to 10 feet.
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Duval Series.—Duval soils are well-drained Reddish Chestnut soils of the uplands.
They developed over undifferentiated sand, clay, and sandstone formations of the
Wilcox group. Soils of this series are inextensive in Bexar County. They occur as
scattered areas in the southern third of the county. They are mainly gently sloping, but
the slope range is 1 to 6 percent.

Duval soils are less slowly permeable and are less clayey in the B horizon than Webb
soils. They are less brown, less clayey, and less slowly permeable than San Antonio
soils, which have a distinct horizon of calcium carbonate accumulation within 60 inches
of the surface. As compared with Hockley soils, they have a darker colored A horizon,
are more permeable, and have a less clayey B horizon that lacks mottles.

A typical profile of Duval fine sandy loam is just off Farm-to-Market Road 1518
(Rockport Road), 0.3 mile west of U.S. Highway No. 281 South; the site is in a cultivated
field, 100 feet north of the road.

Ap—O0 to 7 inches, brown (7.5YR 5/4) light fine sandy loam; dark brown (7.5YR 4/4)
when moist; structureless; nonsticky and nonplastic when wet, very friable
when moist, soft and loose when dry and winnowed; pH 6.5; abrupt, smooth
boundary.

Al1—7 to 14 inches, reddish-brown (5YR 5/4) fine sandy loam; darker reddish brown
(5YR 4/ 4) when moist; weak, granular structure; nonsticky and nonplastic
when wet, very friable when moist, soft when dry; pH 6.5; abrupt, smooth
boundary.

B2t—14 to 40 inches, yellowish-red (5YR 4.5/6) light sandy clay loam; yellowish red
(5YR 4/6) when moist; weak, prismatic structure to weak, blocky structure;
patchy clay films on peds; peds very porous; slightly sticky and slightly
plastic when wet, friable when moist, hard when dry; pH 5.5; gradual, wavy
boundary.

B3—40 to 54 inches, yellowish-red (5YR 5/6) light sandy clay loam; yellowish red
(5YR 4/6) when moist; weak, prismatic structure to massive; very porous;
slightly sticky and slightly plastic when wet, friable to firm but crumbly when
moist, hard when dry; pH 6.0; gradual, wavy boundary.

C—b54 to 62 inches +, very pale brown. (10YR 7/4) light sandy clay loam to loam
mixed with weakly cemented sandstone; light yellowish brown (10YR 6/4)
when moist; massive and compacted; nonplastic and nonsticky when wet,
very friable when moist, soft to slightly hard when dry; pH 6.0.

The color of the A horizon ranges from dark reddish brown to brown (hues of 2.5YR
and 7.5YR, dry values of 3to 5, and chromas of 2 to 4). The thickness is typically about
14 inches but ranges from 10 to 26 inches. The texture ranges from fine sandy loam to
loamy fine sand.

The color of the B horizon ranges from reddish brown to yellowish red (hues of 2.5YR
and 5YR, dry values of 4 to 5, and chromas of 5 to 6). The thickness of this horizon ranges
from 20 to 44 inches. The texture ranges from heavy fine sandy loam to a light sandy clay
loam; the clay content is 17 to 25 percent. The B horizon appears massive, but in open pits
and road cuts it can be seen to have a weak, coarse, prismatic or a weak, coarse, blocky
structure. The peds in the B2t horizon are partially coated with thin clay films. The peds are
porous and have some dark stains on the surfaces.

The underlying material is yellowish to reddish sandy clay loam interbedded with
soft, red and yellow, weakly cemented sandstone. The yellow strata are glauconitic.

Eufaula Series.—The Eufaula series consists of deep, loose, well-drained, pale-
brown sandy soils that developed over the Carrizo sand formation. Soils of this series
occur in the extreme southern part of Bexar County and are fairly extensive. The
topography is gently sloping to billowy or undulating; the slope range is 1 to 10 percent.
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Eufaula soils are sandier than either Hockley or Duval soils and have a thicker surface
layer and a less clayey subsoil. They are more sloping, sandier, and less clayey than
Crockett soils.

A typical profile of Eufaula fine sand is 2.4 miles south of the intersection of
U.S. Highway No. 281 and Farm-to-Market Road 1518 (Rockport Road); the site is in a
pasture, between 60 and 70 feet west of the highway.

A11—0 to 7 inches, light brownish-gray (10YR 6/2) fine sand; dark grayish brown
(10YR 4/2) when moist; single grain; nonsticky and nonplastic when wet,
loose when moist, loose when dry; pH 6.0; clear, wavy boundary,

A12—7 to 42 inches, very pale brown (10YR 7/3) fine sand; brown (10YR 5.5/3)
when moist; single grain; nonplastic and nonsticky when wet, loose when
moist, loose when dry; pH 6.0; abrupt, wavy boundary.

B and C1—42 to 80 inches, pale-brown (10YR 6/3) fine sand; nearly continuous,
alternate bands of yellowish-red (5YR 5/6 dry) sandy loam, ¥ to % inch
thick and 2 to 4 inches apart; structureless; fine sand strata slightly hard
when dry; sandy loam strata hard when dry, very friable to friable when
moist; pH 6.5; gradual, wavy boundary.

C2—80 to 120 inches, red (2.5YR 5/6) light sandy clay loam; red (2.5YR 5/6) when
moist; massive; slightly sticky when wet, friable when moist, extremely hard
when dry; pH 6.5to 7.0.

The thickness of the A horizon ranges from 30 inches to more than 72 inches in
thickness. The color of the thin A11 horizon ranges from grayish brown to pale brown
(hue of 10YR, dry values of 4 to 6, and chromas of 2 to 3). The texture of this layer is
fine sand.

The thickness of the B and C1 horizon ranges from 12 inches to more than 72
inches. The bands, or lenses, are '/, to ¥ inch thick and 2 to 6 inches apart. The lenses
are brittle when dry but are friable and easily crushed when moist.

Frio Series.—The Frio series consists of calcareous, nearly level, moderately deep,
grayish-brown or dark grayish-brown, poorly drained to moderately well drained soils.
These soils are on bottom lands and are subject to occasional overflow. They are
developing from fine-textured and medium-textured alluvial sediments transported from
nearby slopes. The vegetation consists of grass, brush, and trees.

Frio soils are more clayey, darker colored, less limy, and less sloping than Karnes
soils; they are more deeply developed, more limy, and lighter colored than Gowen soils;
and they are less brown, less clayey, and less deeply developed than Lewisville soils.
Frio soils are similar to Venus soils, which occur on the higher terraces, but they are
more stratified and receive accumulations of sediments. They are also similar to Patrick
soils, which have gravel within 3 feet of the surface and are less deeply developed.

A typical profile of Frio clay loam is in the southwestern part of the county, on the flood
plain where Pearsall Road crosses the Medina River; the site is about 200 feet
northwest of the crossing.

A11—0 to 20 inches, grayish-brown (10YR 5/2) clay loam; dark grayish brown
(10YR 4/2) when moist; weak, granular structure; slightly sticky when wet,
friable when moist, hard when dry; numerous pores 1 milimeter in size; a
few worm casts and fragments of snail shells; calcareous; pH 8.0; gradual
boundary.

A12—20 to 25 inches, light brownish-gray (10YR 6/2) this" loam; grayish brown
(10YR 5/2) when moist; weak, granular structure; slightly sticky when wet,
firm but crumbly when moist, hard when dry; calcareous; pH 8.0; gradual
boundary.
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C1—25 to 35 inches, pale-brown (10YR 6/3) clay loam; brown (10YR 5/3) when
moist; massive; slightly stick, when wet, firm but crumbly when moist, hard
when dry; strongly calcareous; pH 8.0; gradual boundary.

C2—35 to 84 inches +, very pale brown (10YR 7/3) loam stratified with thin layers
of clay loam and sandy loam; pale brown (10YR 6/3) when moist; massive;
slightly sticky when wet, firm but crumbly when moist, hard when dry;
strongly calcareous.

The thickness of the A11 horizon ranges from 8 to 25 inches. The texture, as a result
of the deposition and reworking of sediments by floodwater, ranges from clay loam to
loam. The color of this horizon ranges from grayish brown to dark grayish brown (hue of
10YR, dry values of 4 to 5, and chroma of 2).

The thickness of the A12 horizon ranges from 5 to 20 inches, and the texture from
silty clay loam and clay loam to loam. The color ranges from light brownish gray to
brown (hue of 10YR, dry values of 5 to 6, and chromas of 2 to 3).

Below a depth of 25 to 30 inches, the texture ranges from light loam to stratified loam
and clay loam. Water-rounded limestone gravel occurs at a depth of 36 inches to more
than 72 inches.

Gowen Series.—The Gowen series consists of deep, dark grayish-brown,
noncalcareous soils on bottom lands. These soils are developing from fine-textured and
medium-textured recent alluvium transported from nearby slopes. They are inextensive
in Bexar County and occur as nearly level areas on the flood plains of the major creeks
that drain the eastern and southeastern parts of the county. The vegetation is grass.

Gowen soils are lighter colored, less limy, and less clayey than Trinity soils; they are
darker colored and less sandy than Zavala soils; and they are less alkaline than Frio
soils.

A typical profile of a cultivated Gowen clay loam is just off Farm-to-Market Road 1346,
about a quarter of a mile southeast of St. Hedwig; the site is in a field, approximately
300 yards west of the road.

Ap—O0 to 7 inches, dark-brown (10YR 4/3) clay loam; very dark grayish brown (10YR 3/2)
when moist; weak, granular structure; slightly sticky and plastic when wet, firm
when moist, very hard when dry; pH 6.0; clear, smooth boundary.

Al1—7 to 48 inches, dark grayish-brown (10YR 4/2) light clay loam; very dark brown
(10YR 2/2) when moist; massive; porous; slightly sticky when wet, friable
when moist, slightly hard when dry; pH 5.6.

C—48 to 60 inches +, grayish-brown (10YR 5/2) clay loam; dark grayish brown
(10YR 4/2) when moist; thin strata of sandy loam and sandy clay; massive;
porous; pH 7.0.

The thickness of the Ap horizon ranges from 6 to 10 inches. The color ranges from
very dark grayish brown to brown (hue of 10YR, dry values of 2 to 5, and chromas of 1.5
to 3). The darker colors occur where the soils are slightly finer textured and are in native
vegetation. The texture is predominantly light clay loam.

The thickness of the Al horizon ranges from 36 to 51 inches. The texture ranges
from heavy loam to clay loam; the estimated clay content is 22 to 35 percent. This
horizon is medium acid to neutral and is noncalcareous.

The substratum below a depth of 48 to 54 inches is variable. The texture is likely to
range from sandy clay, mottled in places, to stratified sandy loam and clay loam.

Hockley Series.—The Hockley series consists of deep, well-drained, pale-brown
loamy fine sands that developed over undifferentiated sand and sandy clay of the Wilcox
and Claiborne groups. Soils of this series occur on the sandy upland prairies in the
southern third of the county. The slope range is 0 to 5 percent.
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Hockley soils are associated with Crockett, San Antonio, Eufaula, Duval, and Webb
soils. They are more sloping, more sandy, and lighter colored than Crockett soils, which
have a well-defined layer of lime accumulation; they are lighter colored and have a less
clayey surface layer and subsoil than San Antonio soils, which have an unmottled
subsoil; and they have a thinner, less sandy, darker colored surface layer than Eufaula
soils. Hockley soils are less red throughout the profile and have a less loamy, less
permeable subsoil than Duval soils, which have a massive, unmottled subsoil. They are
sandier and less red than Webb soils, which have a blocky, unmottled, red subsoil.

A typical profile of Hockley loamy fine sand is in the southeastern part of the county,
just west of Elmendorf, near the intersection of Farm-to-Market Road 1518 and
Borregas Road; the site is in a cultivated field, 120 feet south of the road.

Ap—O0 to 8 inches, pale-brown (10YR, 6/3) loamy fine sand; dark brown (10YR 4/3)
when moist; weak, granular structure; nonsticky when wet, very friable when
moist, loose when dry; pH 6.0; clear, smooth boundary.

A12—8 to 16 inches, pale-brown (10YR 6/3) loamy fine sand; dark brown (10YR 4/3)
when moist; weak, granular structure; nonsticky when wet, very friable when
moist, loose when dry; pH 6.0; abrupt, smooth boundary.

B21t—16 to 20 inches, yellowish-brown (10YR 5/4) sandy clay loam; dark yellowish
brown (10YR 4/4) when moist; few, faint mottles of yellowish red (5YR 5/6
moist); massive to weak, blocky structure; sticky and slightly plastic when
wet, firm when moist, very hard when dry; slightly darker coatings on ped
surfaces; pH 5.5; clear, wavy boundary.

B22t—20 to 33 inches, yellowish-brown (10YR 5/4) sandy clay loam; slightly more
clayey than the B21t horizon; dark yellowish brown (10YR 4/4) when moist;
common, fine, distinct mottles of yellowish red (5YR 5/6 moist); moderate,
fine, blocky structure; sticky and plastic when wet, firm when moist, very hard
when dry; pit 5.6; gradual, wavy boundary.

B3—33 to 40 inches, yellowish-red (5YR 5/6) sandy clay loam; yellowish red (5YR 4/6)
when moist; a few, fine, distinct mottles of red (10R 4/6 moist) and light yellowish
brown (10YR 6/4 moist); moderate, medium, blocky structure; firm when moist,

hard when dry; pH 6.5; gradual, wavy boundary.

C—40 to 60 inches +, reddish-yellow (7.5YR 6/6) sandy clay loam; strong brown
(7.5YR 5/6) when moist; interbedded with weakly cemented sandstone;
slightly sticky when wet, friable when moist; contains a few CaCO,
concretions (less than 1 percent by volume); pH 7.0.

The thickness of the A horizon ranges from 12 to 25 inches. The texture is typically
loamy fine sand, but in some areas the surface layer has been winnowed and the
texture is almost fine sand. The color of this horizon ranges from pale brown to brown
(hues of 7.5YR and 10YR, dry values 4 to 6, and chromas of 2 to 4).

The thickness of the B horizon ranges from 17 to 30 inches. The texture is sandy clay
loam; the estimated clay content is 22 to 35 percent. The color ranges from brown to
yellowish brown (hues of 7.5YR and 10YR, dry values of 4 to 5, and chromas of 2 to 6).
The mottles in this horizon range from faint to prominent and are yellowish red, red, and
brownish yellow. The peds in the B2t horizon have distinct coatings on their surface. On
the gently sloping areas where Hockley soils are associated with Crockett soils, the ped
surfaces are coated and stained with darker colors in the upper 2 to 4 inches of the B2t
horizon.

The C horizon ranges from yellowish red to reddish yellow in color and from sandy
clay loam to light sandy clay in texture.
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Depth to the accumulation of calcium carbonate ranges from 46 to 84 inches. The
amount of calcium carbonate ranges from a few concretions to an estimated 5 percent
by volume. About 23 percent of the acreage has calcium carbonate accumulations
within 60 inches of the surface.

Hockley soils are medium acid to slightly acid in the upper part of the profile and
become more alkaline with depth.

Houston Series.—The Houston series consists of well-drained, dark grayish-brown
to brown Grumusols that developed over strongly calcareous clays of the Taylor and
Navarro formations, under a cover of grass. Soils of this series occur in the
northeastern, eastern, south-central, and southwestern parts of the county. The slope
range is 0 to 10 percent.

Houston soils have a thinner, lighter colored surface layer than Houston Black soils;
they are less sloping, more deeply developed, less limy, and somewhat darker colored
than Sumter soils; they are more clayey, less limy, less granular, and less permeable
than Austin soils; and they are more deeply developed, lighter colored, less granular,
and less permeable than the very shallow Tarrant soils that have a chalk substratum.

A typical profile of Houston clay is just off Miller Road, 0.4 mile northwest of Gibbs-
Sprawl Road; the site is in a pasture, approximately 90 feet south of Miller Road.

A11—0 to 14 inches, grayish-brown (2.5Y 4.5/2) clay; dark grayish brown (2.5Y 3.5/2)
when moist; weak, fine and very fine, blocky structure; sticky and plastic when
wet, extremely firm but crumbly when moist, extremely hard when dry;
calcareous; pH 8.0; 1 to 2 percent of the surface is covered with rounded chert
fragments and quartzite gravel ¥ inch to 2 ¥z inches in diameter; gradual
boundary.

Al12—14 to 25 inches, grayish-brown. (2.5Y 5/2) clay; dark grayish brown (2.5Y 4/2)
when moist; moderate, fine, blocky (wedge-shaped) structure; sticky and plastic
when wet, extremely firm but crumbly when moist, extremely hard when dry;
calcareous; pH 8.0; contains a few, fine CaCO, concretions; gradual boundary.

AC—25 to 44 inches, light yellowish-brown (2.5Y 6/4) clay; light olive brown (2.5Y 5/4)
when moist; common streaks of grayish brown (2.5Y 5/2 dry); moderate, fine,
blocky (wedge-shaped) structure; sticky and plastic when wet, extremely firm
when moist, extremely hard when dry; 5 to 8 percent, by volume, hard and soft
CaCO, concretions; strongly calcareous; pH 8.0; gradual, wavy boundary.

C—44 to 62 inches +, pale-yellow (2.5Y 7/4), strongly calcareous clay; light
yellowish brown (2.5Y 6/4) when moist; contains mottles of grayish brown
(2.5Y 5/2 dry); massive; extremely firm when moist extremely hard when dry;
contains a few (1 percent or less by volume), very fine, hard CaCO,
concretions and a few (less than 1 percent by volume) shale partings.

The combined thickness of the Al1, A12, and AC horizons varies within short distances
and ranges from 24 to 62 inches. The horizon boundaries are wavy, depending on the
microrelief. The solum is thinner on the microridges than in the microdepressions.

The color of the Alland A12 horizons ranges from very dark grayish brown to light
olive brown (hues of 10YR and 2.5Y, dry values of 3to 5, and chromas of 1 to 3). The
lighter colors occur where Houston soils are associated with Austin and Tarrant soils,
and the darker colors occur where they are associated with Houston Black soils.

The color of the AC horizon ranges from dark grayish brown to light yellowish brown
(hues of 10YR and 2.5Y, dry values of 4 to 6, and chromas of 2 to 4). The thickness of
this horizon ranges from 12 to 24 inches.

The color of the C horizon ranges from pale yellow to olive yellow (hue of 2.5Y). This
horizon may be mottled with yellow and may contain altered shale fragments that retain
the shape of the original cleavage plane. There are gypsum crystals in most places.
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Houston soils are mildly to strongly calcareous. In places there are rounded
fragments of chert and quartzite gravel. These fragments range from % inch to 2 ¥
inches in diameter and cover 1 to 3 percent of the surface.

Houston Black Series.—The Houston Black series consists of well-drained, black or
dark-gray noncrusty Grumusols that developed in calcareous clay and marl of the Taylor
and Navarro formations. Soils of this series occur mainly in the northeastern, south-
central, and southwestern parts of the county. They are extensive and agriculturally
important. They are predominantly gently sloping, but the slope range is 0 to 8 percent.

Houston Black soils are darker colored, less granular, less permeable, less limy, and
more clayey than Austin soils; they are less brown and generally less sloping than
Houston soils; they are darker colored than the very shallow, gravelly Tarrant soils that
developed over chalk; and they are darker colored, more deeply developed, and
typically less sloping than Sumter soils.

A typical profile of a cultivated Houston Black clay is just off Foster Road, three-
quarters of a mile north of its intersection with Benz-Englemann Road; the site is in a
field, approximately 100 feet west of Foster Road.

Ap—oO0 to 8 inches, very dark gray (10YR 3/1) clay; black (10YR 2/1) when moist;
weak, very fine, blocky structure; sticky and plastic when wet, extremely firm
and crumbly when moist, extremely hard when dry; calcareous; pH 8.0; 3 to
5 percent of the surface is covered with chert or quartzite gravel ¥4 inch to
2% inches in, diameter; abrupt boundary.

A1—8 to 38 inches, very dark gray (10YR 3/1) clay; black (10YR 2/1) when moist;
moderate, fine and very fine, blocky (wedge-shaped) structure; sticky and
plastic when wet, extremely firm when moist, and extremely hard when dry;
the lower 12 to 14 inches contains a few, fine, hardened CaCO, concretions;
calcareous; pH 8.0; diffuse boundary.

AC—38 to 50 inches, gray (10YR 5/1) clay; dark gray (10YR 4/1) when moist;
common streaks of grayish brown and olive brown; moderate, medium,
blocky (wedge-shaped) structure; sticky and plastic when wet, extremely firm
when moist, extremely hard when dry; contains a few, very fine crystals of
gypsum and a few, fine, hard and soft CaCQO, concretions; pH 8.0; gradual
boundary.

C—50 to 62 inches +, very pale brown (10YR 7/4) clay; light yellowish brown
(10YR 6/4) when moist; a few, fine, distinct mottles of olive brown and
gray; weak, blocky structure; sticky and plastic when wet, extremely firm
when moist, extremely hard when dry; common, medium, hard and soft
CaCO, concretions and a few, very fine gypsum crystals.

The texture of the Ap, A1, and AC horizons is clay. The thickness of the solum
ranges from 28 to 60 inches.

The color of the Ap and Al horizons ranges from black to dark gray (hues of 10YR
and 2.5Y, dry values of 2 to 4, and chroma of 1). The combined thickness of these
horizons is 28 to 40 inches. Quartzite gravel or subrounded fragments of chert, % inch
to 3 inches in diameter, may cover as much as 8 percent of the surface. (If they cover
more than 8 percent of the surface, the soil is mapped as Houston Black gravelly clay.)

The color of the AC horizon ranges from dark gray to grayish brown (hues of 10YR
and 2.5Y, dry values of 4to 5, and chromas of 1 to 2). The thickness ranges from 10 to
24 inches. A few, fine and very fine crystals of gypsum and concretions of calcium
carbonate may occur in the lower part of this horizon.

About 20 percent of the acreage of Houston Black clay has a discontinuous layer, 10
to 24 inches thick, that is 30 to 60 percent gravel. The fragments are ¥z inch to 3 inches
in diameter.
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The C horizon of Houston Black clay, which is an upland soil, differs from that of
Houston Black clay, terrace. The C horizon of the upland soil consists of calcareous clay,
marly clay, and shaly clay, and it ranges in color from light gray to light yellowish brown. In
the C horizon of the terrace soil, the texture ranges from clay loam to sandy loam, the
color ranges from reddish yellow through dark brown to light gray, and there is a stratum
consisting of soft concretions of calcium carbonate that range from % inch to 3 inches in
diameter. A stratum of gravel may occur in some profiles at a depth of 6 to 12 feet.

Karnes Series.—The Karnes soils are well-drained, highly calcareous, light
brownish-gray loams that developed in strongly calcareous loamy alluvium. Soils of this
series are not extensive in Bexar County. They occur on high bottoms or stream
terraces, some 5 to 30 feet above the present streambeds. They are predominantly
nearly level to moderately sloping.

Karnes soils are more friable, are lighter colored, and contain more free lime than the
nearby Frio soils; they are lighter colored and less clayey than the terrace phases of
Houston Black soils; and they are lighter colored, have weaker horizonation, are less
clayey, and have a less distinct horizon of lime accumulation than Lewisville soils.

A typical profile of a cultivated Karnes loam is in the southwestern part of the county,
near the northwest corner of the intersection of Gross Lane and Mechler Road the site is
in a field, 50 feet from the corner.

Ap—aO0 to 8 inches, light brownish-gray (10YR 6/2) loam; grayish brown
(10YR 5/2) when moist; weak, granular structure; slightly sticky when
wet, very friable when moist, and slightly hard when dry; strongly
calcareous; pH 8.0; clear, smooth boundary.

A11—8 to 20 inches, light brownish-gray (10YR 6/2) loam; grayish brown
(10YR 5/2) when moist; moderate, fine, granular structure; slightly sticky
when wet, very friable when moist, and slightly hard when dry; strongly
calcareous; pH 8.0; gradual boundary.

A12—20 to 38 inches, light brownish-gray (10YR 6/2) loam; brown (10YR 5/3)
when moist; weak to moderate, fine, granular structure; slightly sticky
when wet, very friable when moist, slightly hard when dry; strongly
calcareous; pH 8.0; contains fine, segregated threads of CaCO,
(approximately 1 to 2 percent by volume); gradual or clear boundary.

[IC—38 to 60 inches +, very pale brown (10YR 7/4) loamy alluvium; light
yellowish brown (10YR 6/4) when moist; strongly calcareous: pH 8.0.

The thickness of the solum ranges from 20 to 44 inches.

The color of the Ap and A1l horizons ranges from dark grayish brown to brown (hue of
10YR, dry values of 4.5 to 6, and chromas of 2 to 3). The texture is predominantly loam
but ranges from light clay loam to silt loam and loam. The combined thickness of these
horizons ranges from 8 to 24 inches.

The color of the A12 horizon ranges from light gray to yellowish brown (hue of 10YR,
dry values of 5to 7, and chromas of 2 to 4). The texture is the same as that of the Ap and
Al11 horizons. The thickness ranges from 10 to 25 inches.

The texture of the C horizon ranges from sandy clay loam through loam to sandy loam.
The color ranges from yellow to very pale brown. If present, the gravel stratum is at a
depth of 4 to 10 feet. Pebbles are water rounded, are coated with calcium carbonate, and
range from % inch to 2 % inches in diameter.
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Krum Series.—The Krum series consists of well-drained, very dark gray to dark-
brown, calcareous, granular soils that are developing under grass in slope alluvium
washed from limestone prairies. Soils of this series occur in the northern third of the
county. The slope range is 1 to 7 percent.

Krum soils are lighter colored and deeper than Tarrant soils; they are darker colored,
more deeply developed, and less limy than Brackett soils; they resemble Lewisville soils
but are typically more sloping and occur in different topographic positions; they are more
deeply developed than Patrick soils, which have gravel within 3 feet of the surface; and
they are more deeply developed, have stronger horizonation, and are less stratified than
Trinity and Frio soils, frequently flooded.

A typical profile of Krum clay is just off Borgfeld Drive 0.7 mile east of its intersection
with Blanco Road; the site is about 400 feet south of the road, in a pasture.

A11—0 to 18 inches, very dark grayish-brown (10YR 3/2) clay; very dark
brown (10YR 2/2) when moist; moderate, fine and very fine, granular
structure; sticky and plastic when wet, firm but crumbly when moist;
calcareous; pH 8.0; contains very fine (1 millimeter in diameter),
subrounded fragments of limestone (approximately 1 to 2 percent by
volume); gradual boundary.

A12—18 to 26 inches, dark grayish-brown (10YR 4/2) clay; very dark grayish
brown (10YR 3/ 2) when moist: moderate, fine and very fine, granular
structure; sticky and plastic when wet, firm but crumbly when moist;
calcareous; pH 8.0; contains very fine (1 to 2 milimeters in diameter),
subrounded fragments of limestone (approximately 2 to 3 percent by
volume); wavy boundary.

A13—26 to 36 inches, grayish-brown (10YR 5/2) clay; dark grayish brown
(10YR 4/2) when moist; moderate, fine and very fine, granular and
subangular blocky structure; sticky and plastic when wet, firm but
crumbly when moist; calcareous; pH 8.0; contains very fine (1to 2
millimeters in diameter), subrounded fragments of limestone
(approximately 2 to 3 percent by volume); gradual boundary.

AC—36 to 50 inches, dark yellowish-brown (10YR 4/4) clay; dark yellowish
brown (10YR 3/ 4) when moist; weak, subangular blocky structure;
sticky and plastic when wet, firm to very firm when, moist; calcareous;
pH 8.0; contains very fine (1 to 2 millimeters in diameter), subrounded
fragments of limestone (approximately 3 to 5 percent by volume);
gradual boundary.

C—50 to 62 inches +, yellowish-brown (10YR 5/4) clay; dark yellowish brown
(10YR 4/4) when moist; weak, subangular blocky structure; sticky and
plastic when wet, very firm when moist; strongly calcareous; pH 8.0;
contains very fine and fine, subrounded fragments of limestone and
hard concretions of CaCO, (approximately 5 to 7 percent by volume).

The A horizon ranges from 18 to 36 inches in thickness and from clay to clay loam in
texture. In color it ranges from very dark brown to brown (hue of 10YR, dry values of 2
to 5, and chromas of 2 to 3).

The color of the AC horizon ranges from brown to light yellowish brown (hues of
10YR and 7.5YR, dry values of 4 to 6, and chromas of 3 to 4).

The C horizon is at a depth of 40 to 55 inches. It ordinarily consists of yellowish-
brown clay to marl mixed with scattered, subrounded fragments of hard limestone.

There are scattered, large fragments of hard limestone on the surface in places.
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Leming Series.—The Leming series consists of well-drained, light-colored, sandy
Planosols that intergrade toward Reddish Chestnut soils. These soils developed over
calcareous sandy clay loam and sandy clay formations of the Wilcox group. They occur in
the southern third of the county. They are nearly level and gently sloping.

Leming soils are associated with Eufaula, Hockley, Crockett, and Orelia soils. They
are less sandy than Eufaula soils, which consist of fine sand to a depth of more than 30
inches; they have a blocky B2t horizon that is firmer and more clayey than that of Hockley
soils; they are lighter colored throughout the solum than Crockett soils, which lack a
lighter colored A2 horizon; and they have a less gray, less loamy A horizon and a more
mottled Bt horizon than Orelia soils.

A typical profile of a cultivated Leming loamy fine sand is in the southwestern part of
the county, near Somerset; the site is in a cultivated field, 150 feet south of Briggs Road
and 1.3 miles west of its intersection with Kenny Road.

Ap—O0 to 6 inches, light brownish-gray (10YR 6/2) loamy fine sand; dark
grayish brown (10YR 4/2) when moist; structureless; nonsticky and
nonplastic when wet, very friable when moist, loose when dry;
medium acid; pH 6.0; clear, smooth boundary.

A1—6 to 19 inches, grayish-brown (10YR 5/2) loamy fine sand; very dark
grayish brown (10YR 3/2) when moist; structureless; nonsticky and
nonplastic when wet, very friable when moist, loose when dry;
medium acid, pH 6.0; clear, wavy boundary.

A2—19 to 22 inches, light grayish-brown (10YR 6/2) loamy fine sand; grayish
brown (10YR 5/2) when moist; structureless; nonsticky and nonplastic
when wet, friable when moist, slightly hard when dry; medium acid,;
pH 6.0; abrupt boundary.

B21t—22 to 28 inches, grayish-brown (10YR 5/2) sandy clay; dark grayish
brown (10YR 4/2) when moist; common, fine, distinct mottles of
yellowish brown and gray; moderate, medium, blocky structure;
extremely hard when dry, very firm and dense when moist; slightly
darker coatings on ped surfaces; few fine pores; slightly acid; pH 6.5;
gradual lower boundary.

B22t—28 to 42 inches, light brownish-gray (10YR 6/2) light sandy clay;
brown (10YR 5/3) when moist; few, medium, yellowish-brown, strong-
brown, and gray mottles; weak, blocky structure; extremely hard when
dry, very firm and dense when moist; contains a few weakly cemented
ferromanganese concretions in lower part; a few pores; pH 7.0;
gradual lower boundary.

Clca—42 to 46 inches, light-gray (10YR 7/2) heavy sandy clay loam; light
brownish gray (10YR 6/2) when moist; few, distinct, coarse, strong-
brown and grayish mottles; weak, blocky structure; very hard when
dry, very firm when moist; contains fine, hard CaCO, concretions
(approximately 5 percent by volume) and a few, soft ferromanganese
concretions; weakly calcareous; pH 8.0; gradual lower boundary.

C2—46 to 60 inches +, light-gray (10YR 7/2) heavy sandy clay loam; light
brownish gray (10YR 6/2) when moist; structureless; very hard when dry,
very firm when moist; contains a few, fine, hard CaCO, concretions;
alkaline to weakly calcareous; pH 8.0.

The combined thickness of the A horizons is typically about 20 inches but ranges
from 13 to 30 inches.
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The color of the Ap and Al horizons ranges from grayish brown to light brownish gray
(hues of 10YR and 2.5Y, values of 5 to 7, and chromas of 1 to 2). Reaction ranges from
medium acid to neutral.

The A2 horizon ranges from light gray to light brownish gray in color when dry. If the
combined thickness of the A horizons is less than 16 inches, the A2 horizon may be
lacking. The boundary between the A2 and B21t horizons ranges from abrupt to clear.

The texture of the Bt horizon ranges from dense sandy clay loam to very firm sandy
clay or light clay; the clay content is an estimated 30 to 48 percent. The color ranges
from grayish brown through light brownish gray to light gray. Mottles are few to common
and are yellowish brown to strong brown or pale olive. Accumulations of calcium
carbonate range from none to about 10 percent by volume.

The parent material consists of noncalcareous to weakly calcareous, light-colored,
faintly to prominently mottled sandy clay loam to sandy clay. Reaction is neutral to
strongly alkaline.

Lewisville Series.—The Lewisville series consists of deep, dark grayish-brown to
brown, well-drained soils. These soils developed under grass from calcareous alluvial
sediments of ancient age. They occur on nearly level to gently sloping terraces above
the flood plains of the San Antonio and Medina Rivers and their main tributaries.

Lewisville soils are deeper than Patrick soils, which have beds of gravel within 3 feet
of the surface; they are browner, less clayey, and more friable than Houston Black soils;
they are more deeply developed and less clayey than Austin soils; and they are less
gray, are less loamy, and contain less free lime than Venus soils.

A typical profile of a cultivated Lewisville silty clay is just off Schaefer Road,

0.85 mile east of Farm-to-Market Road 1518; the site is approximately 100 feet north of
Schaefer Road.

Ap—O0 to 6 inches, very dark grayish-brown (10YR 3/2) silty clay; very dark brown
(10YR 2/2) when moist; weak, fine and very fine, granular and subangular
blocky structure; crumbly and friable when moist, hard when dry;
calcareous; few, very fine, hard CaCO, concretions; pH 8.0; clear, smooth
boundary.

Al1—6 to 24 inches, very dark grayish-brown (10YR 3/2) silty clay; very dark
brown (10YR 2/2) when moist; moderate to strong, fine, blocky structure;
firm and crumbly when moist, hard when dry; strongly calcareous; pH 8.0;
contains a few, very fine and fine CaCO, concretions; gradual boundary.

AC—24 to 44 inches, brown (7.5YR 5/4) silty clay; dark brown (7.5YR 4/4) when
moist; moderate, medium and fine, blocky structure; very firm but crumbly
when moist, very hard when dry; strongly calcareous; pH 8.0; contains a
few, fine CaCO, concretions; gradual or diffuse boundary.

C—44 to 62 inches +, reddish-yellow (7.5YR 6/6) silty clay; strong brown (7.5YR 5/6)
when moist; weak, blocky structure; firm when moist, hard when dry; strongly
calcareous; contains common, medium and fine, hard CaCO, concretions and
coarse masses of limy material.

The solum is 27 to 60 inches thick. The color of the surface layer ranges from very
dark grayish brown to brown (hues of 10YR and 7.5YR, dry values of 3 to 5, and
chromas of 2 to 3).

The combined thickness of the Ap and Al horizons ranges from 14 to 28 inches. The
texture ranges from light clay and clay loam to silty clay; the clay content is typically
about 44 percent but ranges from 32 to 55 percent.

The color of the AC horizon ranges from reddish brown to pale brown (hues of 5YR
and 10YR, dry values of 4 to 6, and chromas of 2 to 4). The thickness is about 20 inches
but ranges from 16 to 38 inches.



Soil Survey of Bexar County, Texas 135

The C horizon consists of highly calcareous alluvium. It contains common to many,
medium to fine CaCO, Concretions, and also lumps that are as much as 1 inch in diameter.
The texture ranges from silty clay to gravelly loam. The color ranges from reddish brown to
very pale brown (hues of 5YR and 10YR, dry values of 4 to 7, and chromas of 3 to 4). Strata
or beds of water-rounded, limestone pebbles coated with calcium carbonate may occur in
the lower part of this horizon, toward the base of the alluvial mantle.

Orelia Series.—Orelia soils are dark-gray Planosols that developed over calcareous
clay and marl of the Wills Point clay formation. The vegetation was grass. These soils
are nearly level or gently sloping. They occur in the eastern, southeastern, and
southwestern parts of the county.

Orelia soils are darker colored than Crockett soils and more clayey in the surface
layer. Their subsoil is more compacted than that of Crockett soils and is unmottled. They
are less clayey, less sloping, and darker colored than San Antonio soils; and they are
less clayey, less limy, less deeply developed, and more slowly permeable than the
terrace phases of Houston Black soils.

A typical profile of Orelia sandy clay loam is in the southwestern part of the county,
just off Wheeler Road, 3.5 miles north of its intersection with Luckey Road; the site is
approximately 50 feet east of Wheeler Road.

Ap—O0 to 6 inches, dark-gray (10YR 4/1) sandy clay loam; very dark gray (3/1)
when moist; weak, granular structure to massive; slightly sticky when wet,
firm but crumbly when moist, hard when dry; a thin ("/, inch), hard crust
forms at the surface when the soil is dry; noncalcareous; pH 7.5; clear,
wavy boundary.

Al1—6 to 12 inches, dark-gray (10YR 4/1) sandy clay loam; very dark gray (10YR 3/1)
when moist; moderate, fine, irregular blocky structure; firm when moist, hard
when dry; noncalcareous; pH 8.0; clear, wavy boundary.

B2t—12 to 28 inches, dark-gray (10YR 4/1) sandy clay; very dark gray (10YR 3/1)
when moist; moderate, medium and coarse, blocky structure; sticky when wet,
very firm when moist; noncalcareous; a few, fine CaCO, concretions (less than
1 percent by volume); pH 8.0; gradual boundary.

B3ca—28 to 38 inches, gray (2.5Y N 5/0) sandy clay; dark gray (2.5Y N 4/0)
when moist; moderate, medium, blocky structure; sticky and plastic when
wet, very firm when moist, extremely hard when dry; calcareous; common,
fine CaCO, concretions (approximately 5 percent by volume); pH 8.0;
gradual boundary.

C1—38 to 46 inches, gray (10YR 6/1) clay; gray (10YR 5/1) when moist;
massive; sticky and plastic when wet, extremely hard when dry; weakly
calcareous; fine CaCO, concretions (approximately 2 percent by volume);
also a few, fine gypsum crystals; pH 8.0; gradual boundary.

C2—46 to 60 inches +, light-gray (2.5Y 7/2) clay; light brownish gray (2.5Y 6/2)
when moist; a few distinct mottles of brownish yellow; massive; sticky and
plastic when wet, extremely hard when dry; weakly calcareous; hard and
soft CaCO, concretions (approximately 3 to 5 percent by volume); a few,
fine gypsum crystals.

The thickness of the A horizon ranges from about 7 to 17 inches. The color ranges from
very dark gray to gray (hues of 10YR and 2.5Y, dry values of 3to 5, and chromas of 0 to 1).
The structure is weak, fine, granular to subangular blocky. The surface is crusty.

The thickness of the B horizon ranges from 28 to 48 inches and the texture from sandy
clay to clay. The color ranges from dark gray to gray (hues 10YR and 2.5YR, dry values of 4
to 5, and chromas of 0 to ). The structure is blocky (irregular) and grades from moderate to
strong and from fine to coarse.
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The C horizons are calcareous clays or clay loams and range from light gray to yellowish
brown in color. Depth to the calcium carbonate accumulation ranges from 26 to 50 inches.
Gypsum crystals are few to common and range from fine to medium in size.

Patrick Series.—Patrick soils are well drained, dark brown to very dark grayish brown,
granular, and calcareous. They developed from ancient alluvium. The vegetation was grass.
These soils occur on terraces of the streams that drain the limestone prairies of the county.
They are underlain within a depth of 3 feet by porous beds of waterworn limestone gravel.
They are nearly level to gently sloping.

Patrick soils are less deeply developed than Lewisville and Karnes soils; they are
shallower, less clayey, and more permeable than the terrace. phases of Houston Black soils;
they are shallower, less friable, more clayey, and less limy than Frio and Venus soils; and
they are less deeply developed and less clayey than Krum soils and occupy a lower
topographic position.

A typical profile of a Patrick soil is in the northwestern part of the county, just off Babcock
Road; the site is 100 yards north of the curve of Pembroke and Rochelle Roads.

A11—0 to 12 inches, very dark grayish-brown (10YR 3/2) clay loam; very dark
grayish brown (10YR 3/2) when moist; moderate, fine, granular structure;
slightly sticky and plastic when wet, friable when moist, slightly hard when
dry; calcareous; pH 8.0; contains very fine (1 milimeter in diameter)
limestone fragments (up to 5 percent by volume); gradual, clear boundary.

A12—12 to 17 inches, brown (7.5YR 4/2) clay loam; dark brown (7.5YR 3/2) when
moist; moderate, fine, granular structure; slightly sticky and plastic when
wet, friable when moist, slightly hard when dry; calcareous; pH 8.0; very
fine (1 millimeter in diameter) limestone fragments (2 or 3 percent by
volume); abrupt, smooth boundary.

[IC—17 to 60 inches +, porous bed of water-rounded limestone gravel that ranges
up to 2 % inches in diameter.

The thickness of the solum is ordinarily 16 to 18 inches but ranges from 10 to 30 inches.

The thickness of the A11 horizon ranges from 10 to 16 inches. The color ranges from very
dark grayish brown to dark brown (hues of 7.5YR and 10YR, dry values of 2 to 4, and chromas
of 2 to 3). The texture ranges from loam through gravelly clay loam to silty clay and light clay.

The thickness of the A12 horizon ranges from 5 to 14 inches, and the texture from loam
to clay loam. The color ranges from dark brown to brown (hues of 7.5YR and 10YR).

The C horizon contains fragments that range in size from pebbles an eighth of an inch in
diameter to cobblestones as much as 8 inches in diameter. The larger cobblestones occur
near the base of the limestone prairies, from which they were derived. In places the gravel
beds are weakly to strongly cemented with calcium carbonate in the uppermost 2 to 4
inches. In some areas, patrticularly along Cibolo Creek in the eastern part of the county,
there is a horizon of white caliche about 2 to 3 feet above the porous gravel beds. This
horizon occurs where there are second-level terraces, about 30 feet above the flood plains
of the creeks. It is discontinuous, is weakly to very strongly calcareous in the uppermost 2 to
3inches, and is underlain by alternate strata of porous gravel and sandy sediments.

San Antonio Series.—The San Antonio series consists of deep, well-drained, dark-
brown to reddish-brown soils of the Reddish Chestnut group. These soils developed over
calcareous clay loam, clay, and sandstone, under a cover of grass. Solis of this series occur
in the eastern and southern parts of the county. The slope range is 1 to 6 percent.

San Antonio soils are associated with Crockett soils, but they are more clayey in the
surface layer than those soils, and they have an unmottled subsoil; they are redder than
Orelia soils; they have a more clayey surface layer and a denser, more clayey subsoil
than Webb soils; and they are less sandy and darker colored than Hockley soils.
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A typical profile of San Antonio clay loam is just off Foster Road, half a mile south of
Boldtville, and then half a mile west on Lodi Road; the site is in a field, approximately 75
yards west of the road.

Ap—O0 to 8 inches, dark-brown (10YR 4/3) clay loam; darker brown (10YR 3/3) when
moist; a few fragments of iron or chert rock scattered on the surface; cloddy;
slightly sticky when wet, firm when moist, very hard when dry;
noncalcareous; pH 6.5; abrupt boundary.

B2t—8 to 20 inches, dark reddish-brown (5YR 3/2) clay; darker reddish brown
(5YR 2/2) when moist; strong, medium, blocky structure; very firm when
moist, extremely hard when dry; distinct, continuous coatings on peds;
noncalcareous; pH 6.5; gradual, clear boundary,

B3—20 to 28 inches, reddish-brown (5YR 4/4) clay; dark reddish brown (5YR 3/4)
when moist; weak, blocky structure; discontinuous clay films on peds; firm
when moist, extremely hard when dry; few, fine CaCO, concretions; pH 7.5;
gradual boundary.

Clca—28 to 40 inches, light yellowish-brown (10YR 6/4) clay loam; yellowish brown
(10YR 5/4) when moist; few, fine, faint, reddish-yellow and brown mottles;
weak, blocky structure; firm when moist, very hard when dry; fine concretions
and soft lumps of CaCO, (estimated 5 to 10 percent by volume); pH 8.0;
gradual boundary.

C2—40 to 60 inches +, very pale brown (10YR 7/4) clay loam; light yellowish brown
(10YR 6/4) when moist; few, fine, distinct mottles of reddish yellow and
brown; few, fine CaCO, concretions and scattered lumps of limy material.

The thickness of the Ap horizon ranges from 6 to 15 inches. The texture ranges from
fine sandy loam through loam to sandy clay loam and clay loam. The color ranges from
very dark grayish brown to brown (hues of 7.5YR and 10YR, dry values of 3to 5, and
chromas of 2 to 3).

The thickness of the B horizon ranges from 17 to 30 inches but is ordinarily about 20
inches. The texture ranges from heavy clay loam to clay; the clay content is 35 to 50
percent. The color ranges from dark reddish brown to brown (hues of 5YR and 10YR,
dry values of 3to 5, and chromas of 3 to 6). Locally, this horizon may be faintly mottled.

The horizon of carbonate accumulation is weakly to strongly expressed and is at a
depth of 26 to 45 inches.

The parent material consists of calcareous clay loam, which commonly becomes less
clayey with depth and may be interbedded with limestone. Sandstone partings in the C
horizon range from none to common. Sandstone boulders are scattered throughout the
profile.

Stephen Series.—The Stephen series consists of shallow, well-drained, very dark
grayish-brown, calcareous soils that developed over the Austin chalk and Anacacho
limestone formations, under a cover of grass. Soils of this series occur in the
northeastern, central, and northwestern parts of the county. The slope range is 1 to 7
percent.

Stephen soils are associated with Austin, Brackett, and Houston Black soils, and
Tarrant soils, chalk substratum. Stephen soils are shallower than Austin soils; they are
deeper than Tarrant soils; they are darker colored than Brackett soils; and they are
browner, less clayey, more limy, and less deeply developed than Houston Black soils.
All of these associated soils formed from the same kind of material as Stephen soils.

A typical profile of Stephen silty clay is just off Randolph Boulevard, 0.2 mile west of
the O’Connor Road intersection and the road into Robards Development; the site is in an
idle field, approximately 75 yards southeast of the boulevard.
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A11—0 to 15 inches, very dark grayish-brown (10YR 3/2) silty clay; very dark brown
(10YR 2/2) when moist; few, fine fragments of hardened chalk; moderate, fine,
granular structure; no distinct ped coatings; slightly sticky when wet, friable
when moist; calcareous; gradual, lower boundary.

A12—15 to 18 inches. dark grayish-brown (10YR 4/2) silty clay; very dark grayish
brown (10YR 3/2) when moist; few fragments of hardened chalk; strong,
medium and fine, granular structure; slightly sticky when wet, friable when
moist; calcareous; abrupt, irregular boundary.

R and A12—18 to 24 inches, rubble consisting of platy fragments of hardened chalk
(stained top and bottom with fine earth); fragments are several inches in
diameter; fine earth also in interstitial areas between the platy, hardened
fragments. The fine earth is a dark grayish-brown (10YR 4/2) silty clay; very
dark grayish brown (10YR 3/2) when moist; abrupt, lower boundary (bedding
plane).

R—24 to 30 inches +, alternate beds of hard and soft, white (10YR 8/2) chalk; light
gray (10YR 7/2) when moist; very hard cap at the top. The cap can be broken
with a crowbar, and the underlying chalk can be cut with ditching machinery.

The thickness of the A horizon ranges from 12 to 22 inches. The color ranges from very
dark gray to grayish brown (hues of 7.5YR and 10YR, dry values of 3to 5, and chromas of
1 to 3). The texture ranges from light silty clay to heavy clay loam (about 35 to 45 percent
clay). The CaCO, content of the A horizon ranges from 5 to 40 percent, and the content of
chalk fragments from O to 15 percent, by volume.

The R and A12 horizon is 2 to 12 inches thick. The fragments in this horizon are ¥4 inch
to 10 inches in diameter.

Sumter Series.—The Sumter series consists of well-drained, grayish-brown to yellowish-
brown, calcareous, clayey Regosols that developed over strongly calcareous clay or marl of
the Taylor and Navarro formations. Soils of this series occur in the northeastern, eastern, and
central parts of the county. They are of minor extent. The slope range is 5 to 10 percent.

Sumter soils are lighter colored, more sloping, and less deeply developed than Houston
and Houston Black soils; they are lighter colored than the Tarrant soils that developed over
chalk or chalk rubble; and they are lighter colored, less deeply developed, and more strongly
sloping than Stephen soils.

A typical profile of Sumter gravelly clay is just off Toepperwein Road, 1 mile east from
Randolph Boulevard; the site is the steep gravelly slope to the right of the road.

A1—O0 to 8 inches, grayish-brown (2.5Y 5/2) gravelly clay; dark grayish brown (2.5Y 4/2)
when moist; moderate, medium, granular structure; estimated to be 5 to 8
percent chert fragments that are as much as 3 inches in diameter; slightly hard
when dry, crumbly and friable when moist, sticky and slightly plastic when wet;
strongly calcareous; clear or gradual boundary.

C—8 to 84 inches +, pale-yellow (2.5Y 7/4) marl or clay; light yellowish brown (2.5Y 6/4)
when moist; numerous, soft and hard CaCO, concretions; many plant roots;
massive; very strongly calcareous.

The thickness of the A horizon ranges from 5 to 12 inches. The texture is gravelly
clay or clay. The color ranges from dark grayish brown to light olive brown (hue of 2.5Y,
dry values of 4 to 5, and chromas of 2 to 4). The darker colors are on the more gentle
slopes. The proportion of gravel on the surface and within the solum ranges from less
than 2 percent to 15 percent, by volume. The fragments are from % inch to 3 inches in
diameter.

The C horizon may extend to a depth of many feet. Numerous roots extend down into
this calcareous clay or marly clay.
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Tarrant Series.—The Tarrant series consists of well-drained, very dark grayish-
brown, calcareous, clayey Lithosols that developed over hard limestone of the Glen
Rose and Edwards formations. These soils are extensive in Bexar County and occur
throughout the limestone prairies in the northern part of the county. They are gently
undulating to moderately steep; the slope range is 3 to 30 percent.

Tarrant soils are darker colored, less limy, and more clayey than Brackett soils, which
developed over softer limestone; they are less deeply developed and less clayey than
Crawford soils, which are noncalcareous; and they are shallower, less red, and more
clayey than Bexar soils.

A typical profile of Tarrant stony clay loam is just off Tezel Road, 1 mile south of
its intersection with Guilbeau Road; the site is approximately 50 feet east of Tezel
Road.

A11—0 to 10 inches, very dark grayish-brown (10YR 3/2) stony clay loam;
about 20 percent, by volume, angular limestone fragments that range
from Y4 inch to 24 inches in diameter; very dark brown (10YR 2/2) when
moist; compound moderate, fine, subangular blocky and granular
structure; crumbly and friable when moist, sticky when wet; weakly
calcareous; pH 7.5; abrupt, irregular boundary.

R and A12—10 to 18 inches, limestone; dark grayish-brown (10YR 4/2) clay loam
(approximately 8 to 10 percent by volume) in cracks and interstitial spaces
between the thin limestone strata; roots common in these filled cracks.

R—18 to 25 inches, fractured limestone.

The thickness of the A horizon ranges from 5 to 12 inches, and the texture,
excluding the limestone fragments, from clay to clay loam. The color ranges from black
to very dark grayish brown (hue of 10YR, dry values of 2 to 3, and chromas of 1 to 2).
Limestone fragments cover 20 to 50 percent of the surface and make up 10 to 60 percent
of the solum, by volume. The fragments range from ¥ inch to 25 inches in diameter.

Trinity Series.—The Trinity series consists of deep, dark-gray clayey soils on bottom
lands. These soils are developing under grass, from calcareous, fine-textured recent
alluvium transported from nearby slopes. They occur along the flood plains of the major
streams in the eastern and southwestern parts of the county. They are nearly level.

Trinity soils are more clayey and more slowly permeable than the lime-free Gowen
soils; they are less sandy, contain less free lime, and are less permeable than Zavala
soils; they are similar to the terrace phases of the Houston Black soils but are on bottom
lands and are flooded occasionally; and they are darker colored, less limy, and less
friable than Frio soils.

A typical profile of Trinity clay is along the north bank of Martinez Creek where Farm-
to-Market Road 1516 crosses the creek; the site is about 150 feet east of the road.

A11—0 to 50 inches, dark-gray (10YR 4/1) clay; very dark gray (10YR 3/1) when
moist; moderate, medium, blocky structure; sticky and plastic when wet,
very firm when moist, very hard when dry; calcareous; pH 8.0; gradual
boundary.

A12—50 to 65 inches +, gray (10YR 5/1) clay; dark gray (10YR 4/1) when moist;
weak, blocky structure; sticky and plastic when wet, very firm when moist;
calcareous; pH 8.0.

The thickness of the A horizon ranges from 40 to 70 inches. The color ranges from
black to grayish brown (hues of 10YR and 2.5Y, dry values of 2 to 5, and chromas of N to
2). The texture is clay. In places there are strata of waterworn gravel 4 to 12 feet below the
surface. In some places the material below a depth of 30 inches is slightly mottled.
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Venus Series.—The Venus series consists of deep, moderately dark colored, well-drained,
calcareous Regosols that developed in loamy material containing an appreciable amount of
calcium carbonate. These soils usually occupy terraces or alluvial fans. They are extensive in
this county.

Venus soils are grayer, less clayey, and more permeable than Lewisville soils; they are
more clayey, less sloping, and less calcareous than Karnes soils; they are similar to Frio
soils, which occur on the flood plains, but they are not stratified and they have more lime
accumulations than those soils; they are lighter gray, less clayey, and less slowly
permeable than Houston Black clay, terrace; and they are similar to Patrick soils, which
are less deeply developed and have beds of gravel within 3 feet of the surface.

A typical profile of Venus loam is about 1.4 miles east of the headquarters of
Randolph Air Force Base; the site is in a cultivated field, 100 feet north of Schaefer
Road and 1.10 miles northeast of Farm Road 1518.

Ap—-O0 to 7 inches, dark grayish-brown (10YR 4/2) heavy loam; very dark grayish
brown (10YR3/2) when moist; weak, fine, granular structure; hard when dry,
friable when moist; a few, fine fragments of snail shells; calcareous; pH 8.0;
clear, smooth boundary.

Al1—7 to 14 inches, dark grayish-brown (10YR 4/2) heavy loam; very dark grayish
brown (10YR 3/2) when moist; moderate, fine, granular structure; hard when
dry, friable when moist; a few, fine fragments of snail shells; calcareous; pH
8.0; gradual boundary.

AC—14 to 30 inches, brown (10YR 5/3) heavy loam; dark brown (10YR 4/3) when
moist; moderate, fine and very fine, subangular blocky structure and fine,
granular structure; hard when dry, firm but crumbly when moist; a few worm
casts and threads of CaCO,; calcareous; pH 8.0; diffuse boundary.

C—30 to 62 inches, light yellowish-brown (10YR 6/4) heavy loam; yellowish brown
(10YR 5/4) when moist; weak, subangular blocky structure; very hard when
dry, firm but crumbly when moist; concretions and soft lumps of CaCO,
(about 5 percent by volume); calcareous; pH 8.0.

The thickness of the A horizon is typically about 14 inches but ranges from 7 to 20
inches. The color ranges from dark brown to grayish brown (hues of 7.5YR and 10YR, and
values of less than 3.5 when soil is moist and 5.5 when soil is dry). Reaction in the Al
horizon ranges from neutral to moderately alkaline.

The texture of the AC horizon ranges from loam to sandy clay loam or clay loam; the
clay content is about 18 to 35 percent. Concretions, lumps, or threads of CaCO, in the AC
and C horizons range up to 10 percent, by volume. The CaCO,equivalent of the C horizon
ranges from about 10 percent to 50 percent or more. Gravel beds, some of which are
several feet thick, occur at a depth of more than 36 inches in many profiles.

Webb Series.—The Webb series consists of well-drained, moderately deep, reddish-
brown soils of the Reddish Chestnut group. These soils developed over sandy clay,
calcareous clay, and interbedded sandstone formations in the Wilcox group. They occur
throughout the southern third of the county and are fairly extensive. The slope range is 0 to
7 percent.

Webb soils have a more clayey subsoil than Duval soils, which developed over similar
parent material; they are less clayey in the surface layer and are lighter colored and less
dense than San Antonio soils; they are lighter colored throughout the profile than Crockett
soils, which have a clayey, mottled subsoil and they are darker colored and less sandy than
Hockley soils and have a thinner surface layer.

A typical profile of a cultivated Webb fine sandy loam is just off Ladd Road, 0.6 mile
east of Wisdom Road and 0.2 mile west of Miles Road; the site is in a field,
approximately 100 feet north of the road.
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Ap—O0 to 6 inches, reddish-brown (5YR 4/4) fine sandy loam; dark reddish brown
(5YR 3/4) when moist; weak, fine, granular structure; hard when dry, very
friable when moist, nonsticky when wet; noncalcareous; pH 7.0; clear
boundary.

Al1—6 to 12 inches, reddish-brown (5YR 4/3) fine sandy loam; dark reddish brown
(5YR 3/3) when moist; weak, fine, granular structure; very friable when moist,
slightly hard when dry; porous; noncalcareous; pH 7.0; gradual boundary.

AB—12 to 18 inches, dark reddish-brown (5YR 3/4) clay loam; darker reddish brown
(5YR 3/3) when moist; weak, subangular blocky structure; friable when moist,
hard when dry; noncalcareous; pH 7.0; gradual boundary.

B2t—18 to 26 inches, reddish-brown (5YR 5/4) sandy clay; reddish brown (5YR 4/4)
when moist; moderate, medium and fine, blocky structure; firm when moist,
very hard when dry; slightly calcareous; pH 7.5; gradual boundary.

Clca—26 to 38 inches, light yellowish-brown (10YR 6/4) light sandy clay; yellowish
brown (10YR 5/4) when moist; weak, blocky structure; extremely hard when
dry, firm when moist; medium and fine, hard CaCO, concretions
(approximately 30 percent by volume); common partings of fine and medium
sandstone; strongly calcareous; pH 8.0; gradual boundary.

C2—38 to 48 inches +, yellow (10YR 7/6) sandy clay and interbedded sandstone;
brownish yellow (10YR 6/6) when moist; soft lumps of CaCO, (5 percent by
volume); calcareous.

The thickness of the A horizon is typically about 12 inches but ranges from 5 to 18
inches. The color ranges from dark reddish brown to brown (hues of 5YR and 7.5YR,
dry values of 3 to 5, and chromas of 2 to 4). The texture is ordinarily fine sandy loam,
but in a few places it is very fine sandy loam.

The texture of the transitional, or AB, horizon ranges from heavy fine sandy loam to
sandy clay loam. The color of this horizon resembles that of the A horizon in some
places and that of the B horizon in others. In some profiles the transitional horizon is
lacking.

The texture of the B horizon ranges from heavy sandy clay loam through sandy clay
to clay; the clay content ranges from 32 to 55 percent. The color of this horizon ranges
from dark reddish brown to red (hues of 5YR to 2.5YR, dry values of 3to 5, and
chromas of 4 to 6). The B3 horizon, if present, is similar to the B2t horizon in color but is
mottled locally with grayish brown to yellowish brown.

The horizon of calcium carbonate accumulation ranges from weak to prominent. The
parent material ranges from reddish-yellow sandy clay loam to stratified beds of soft
sandstone and yellowish-brown to yellow sandy clay. The reaction is alkaline. Locally, a
few reddish sandstone fragments occur in all horizons.

Willacy Series.—The Willacy series consists of deep, well-drained, very dark grayish-
brown Reddish Chestnut soils that developed from old alluvium or outwash sediments of
ancient age. Soils of this series occur in the south-central part of the county. They are not
extensive. They are nearly level, but the slope range is 0 to 3 percent.

Willacy soils are darker colored, less friable, and less permeable than the nearby
Frio and Karnes soils; they are similar to Lewisville soils but are less clayey than those
soils and are lime free in the surface layer; and they are less clayey and less slowly
permeable than the terrace phases of Houston Black soils.

A typical profile of a cultivated Willacy loam is just off Mauermann Road, 1 mile west of its
intersection with Old Pleasanton Road; the site is approximately 50 yards north of the road.

Ap—-O0 to 6 inches, very dark grayish-brown (10YR 3/2) loam; very dark brown (10YR 2/2)
when moist; weak, granular and subangular blocky structure; slightly sticky when
wet, friable when moist; noncalcareous; pH 7.0; gradual boundary.
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Al1—®6 to 15 inches, very dark grayish-brown (10YR 3/2) loam; very dark brown
(10YR 2/2) when moist; weak, subangular blocky structure; slightly sticky
when wet, friable when moist; noncalcareous; pH 7.5; gradual boundary.

B2t—15 to 34 inches, dark-brown (7.5YR 3/2) sandy clay loam; slightly more
clayey than the Al horizon; very dark brown (7.5YR 2/2) when moist;
moderate to weak, fine, subangular blocky structure; friable when moist,
hard when dry; pH 7.5; noncalcareous, but becomes weakly calcareous in
lower part; few, fine, soft and hard CaCO, concretions; gradual boundary.

B3—34 to 54 inches, yellowish-brown (10YR 5/4) sandy clay loam; dark yellowish
brown (10YR 4/4) when moist; moderate, weak, medium and fine,
subangular blocky structure; firm when moist, hard when dry; strongly
calcareous; contains fine, hard and soft CaCO, concretions
(approximately 3 to 5 percent by volume); pH 8.0; gradual boundary.

Cca—54 to 62 inches +, very pale brown (10YR 7/4) heavy loam; light yellowish
brown (10YR 6/4) when moist; weak, blocky structure; very strongly
calcareous; contains hard and soft CaCO, concretions that are as much
as 1 inch in diameter (approximately 20 to 25 percent by volume).

The thickness of the A horizon ranges from 12 to 20 inches, and the texture from
loam to sandy clay loam. The color ranges from very dark brown to dark grayish
brown (hue of 10YR, dry values of 2 to 4, and chromas of 2 to 3).

The texture of the B2t horizon ranges from loam to sandy clay loam, and the
thickness from 12 to 25 inches. The color ranges from dark brown to grayish brown
hues of 10YR and 7.5YR, dry values of 3 to 5, and chromas of 2 to 4). The combined
thickness of the B2t and B3 horizons is 25 to 44 inches.

The depth to the Cca horizon ranges from 35 to 56 inches. The texture of this
layer ranges from heavy loam to clay loam and silty clay loam.

Zavala Series.—The Zavala series consists of deep, grayish-brown to brown soils
that, are developing from recent alluvial sediments transported from nearby soils.
Soils of this series occur as scattered areas in the southern third of the county. They
are predominantly nearly level, but the slope range is 0 to 3 percent.

Zavala soils are less clayey, lighter colored, and more sandy than Gowen soils;
they are less clayey, lighter colored, and less deeply developed than Trinity soils; and
they are sandier, less limy, and more permeable than Frio and Karnes soils.

A typical profile of Zavala fine sandy loam is near the county line on U.S. Highway
No. 181 South, where the highway crosses Calaveras Creek; the site is 100 feet west
of the highway, in a pasture south of the creek.

A11—0 to 16 inches, grayish-brown (10YR 5/2) fine sandy loam; very dark
grayish brown (10YR 3/2) when moist; moderate, fine and medium,
granular structure; nonplastic when wet, very friable when moist, hard
when dry; slightly acid; pH 6.5; clear, smooth boundary.

A12—16 to 24 inches, gray (10YR 5/1) fine sandy loam; very dark gray (10YR 3/1)
when moist; moderate, medium, granular structure; nonplastic when wet,
very friable when moist, hard when dry; slightly acid; pH 6.5; gradual,
smooth boundary.

C1—24 to 56 inches, dark-gray (10YR 4/1) sandy clay loam; very dark gray
(10YR 3/1) when moist; massive; porous; slightly sticky when wet, friable
when moist, hard when dry; slightly acid; pH 6.5; gradual boundary.

C2—56 to 62 inches +, dark-gray (10YR 5/1) light sandy clay to heavy sandy clay
loams; very dark gray (10YR 3/1) when moist; massive; porous; slightly
sticky and slightly plastic when wet, friable to firm when moist, hard when
dry; slightly acid; pH 6.5.
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The thickness of the A11 horizon ranges from 14 to 25 inches. The color ranges
from dark grayish brown to brown (hue of 10YR, dry values of 4 to 5, and chromas
of 2to 3). The texture is predominantly fine sandy loam but in some small areas it is
loamy fine sand and loam. The reaction ranges from alkaline to slightly acid. This
horizon is noncalcareous.

The A12 horizon in some places appears to be slightly cemented when dry, but it is
permeable and it softens when moistened. The color ranges from gray to brown and
yellowish brown (dry value of 5 and chromas of 1 to 4). The thickness of this horizon
ranges from 7 to 20 inches, and the texture from fine sandy loam through loam to sandy
clay loam.

The parent material, or C horizon, consists of noncalcareous, recent alluvium. In
places it is stratified with layers of loam, clay loam, or light sandy clay.

Additional Facts About the County

The recorded history of Bexar County begins in the early part of the 18th century,
though Spanish explorers had camped at the site of San Antonio as early as 1600. The
mission of San Antonio de Valera (the Alamo) was founded in 1718. San Antonio, then
known as San Fernando de Bexar, was the first municipality in the Spanish province of
Texas, and in 1772 it became the seat of government of Spanish Texas.

When Texas became independent, in 1836, Bexar County extended from the
Panhandle to the Rio Grande and west to El Paso. In this area there are now 128
counties, and the present Bexar County has an area of 1,247 square miles.

San Antonio was at first a military stronghold and then the center of a livestock
industry. Around 1840, new settlers, of German origin, introduced more intensive
methods of farming, but livestock raising continued to dominate in the economy of the
county. After the Civil War, cattle from the ranges of Southern Texas were assembled at
San Antonio for the drive to midwestern markets. Railroad service, established in 1877,
brought many new settlers and added to the importance of the city as a livestock center.

By 1900, the population of San Antonio was 53,000 and the population of Bexar
County was 69,000. Industries related to agriculture, such as flour milling and the
manufacture of farm implements, began to flourish. Lumber was brought in, and
woodworking became an important industry.

Since 1900, overall expansion of the economy has been rapid. Oil has contributed
indirectly to this growth, although Bexar County itself has relatively small deposits of
petroleum. Since 1899, only about 17 million barrels of crude oil (approximately 1
percent of the total for the State) has been produced in this county. But there are large
deposits in surrounding counties, and many producers and operators make their
headquarters in Bexar County. Refineries in the county can handle about 6,000 barrels
a day. Approximately 3 million cubic feet of natural gas is produced annually.

Deposits of stone, clay, sand, and gravel of commercial value are common in the
county. Clay suitable for use in the manufacture of building brick, ceramic tile, and heavy
clay products is mined from open pits. Limestone suitable for use in the production of
cement is plentiful. Crushed limestone is prepared for use in road building, in the
manufacture of concrete, and as railroad ballast.

Climate
Climatological data in this section supplied by U.S. Weather Bureau, San Antonio, Texas.

The location of Bexar County on the edge of the Gulf Coastal Plain results in a
modified subtropical climate, predominantly continental in winter and marine in summer.
Winters are mild, and summers are hot. Rainfall is fairly well distributed through the
year, and the total is sufficient for the needs of most crops. From April through
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September, rain generally falls during thunderstorms, and fairly large amounts fall in a
short time. In winter, most of the precipitation is in the form of light rains or drizzle, but
thunderstorms and heavy rains may occur in any month. Hail of damaging intensity is
infrequent, but light hail often falls during thunderstorms in spring. A measurable
amount of snow falls only once in 3 or 4 years.

Table 11 gives data on average and extreme temperatures and on average,
maximum, and minimum amounts of rain and snow. These data are from records kept
at the local station of the U.S. Weather Bureau. Since 1942, the station has been at the
San Antonio International Airport. From 1939 to 1942, it was at Stinson Field. Before
1939, it was in downtown San Antonio. Data recorded at the previous locations have
been adjusted in accordance with observations made at the present site.

Northerly winds prevail during most of the winter, and southeasterly winds from the
Gulf of Mexico prevail during the summertime and sometimes for long periods during the
winter. No tornadoes of any consequence have been experienced in the immediate area.
Tropical storms from the Gulf of Mexico, 140 miles away, occasionally cause strong
winds and heavy rains in the county. A wind of 74 miles per hour, the greatest velocity
recorded in the county, occurred as a tropical storm moved inland over the eastern part
of the county in August 1942.

Relative humidity is close to 80 percent during the early hours of the day throughout
the year and drops to around 50 percent late in the afternoon.

In San Antonio, the sun shines for about 50 percent of the daylight hours in winter,
and for more than 70 percent in summer. Skies are clear more than 35 percent of the
time and cloudy about 30 percent. Low stratus clouds often develop during the latter part
of the night, but usually the clouds dissipate before noon and the skies are clear during
the afternoon.

Temperature is affected by variations in topography, proximity to bodies of water,
differences in air drainage, and differences in wind velocity and wind direction. In Bexar
County, variations in topography result in significant differences in the length of the
freeze-free season from one part of the county to another.

In the northern part of the county, the period between the last 32° temperature in
spring and the first in fall averages 245 days, and the period between the last 28°
temperature in spring and the first in fall averages 275 days. The average date of the last
32° temperature in spring is March 16, and the average date of the first in fall is
November 16. The chance is 1 in 5 that a temperature of 32° will occur after March 31 in
spring or before November 11 in fall.

In the southern part of the county, the period between the last 32° temperature in
spring and the first in fall averages 275 days, and the period between the last 28°
temperature in spring and the first in fall averages 305 days. The average date of the last
32° temperature in spring is March 1, and the average date of the first in fall is December
1. The chance is 1 in 5 that a temperature of 32° will occur after March 16 in spring or
before November 14 in fall.

Relief and Drainage

Three physiographic resource areas are represented in Bexar County: the Edwards
Plateau, the Blacklands, and the Rio Grande Plain.

The northern third of the county is part of the Edwards Plateau, a rugged, hilly area
that ranges from 1,100 to 1,900 feet in elevation. The bedrock in this area consists of
beds of limestone that dip slightly toward the southeast. The plateau is dissected by
many small streams and is drained by Cibolo Creek and Balcones Creek. It is the
location of the headwaters of Culebra Creek, Leon Creek, and Salado Creek, all of which
flow southeastward.
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Extending southwestward across the central part of the county is the Balcones fault
zone, which makes up most of the area known as the Blacklands. This zone is underlain
by fault blocks of limestone, chalk, shale, and marl. The bedrock dips gently toward the
southeast. The elevation ranges from 700 to 1,000 feet and the topography is undulating
and hilly. The San Antonio River, which rises within the city limits of San Antonio and
flows southeastward, drains part of the Blacklands. Other parts are drained by tributaries
of the Medina River and of Cibolo Creek.

The Rio Grande Plain is a nearly level or undulating prairie. It is underlain by beds of
marl, clay, sandy clay, and poorly consolidated sand that dip sharply toward the southeast.
The altitude ranges from 450 to 700 feet, and the slope is toward the southeast. This area is
drained by the Medina River, the San Antonio River, and Cibolo Creek, and their tributaries.

The general soil map, which is at the back of this report, shows the major drainageways of
the county.

Water Supply

Underground water is abundant in most parts of Bexar County. Water to supply farms and
municipalities is generally drawn from wells that tap the water stored in the Edwards
limestone formation and in associated limestone formations of the Balcones fault zone. This
underground reservoir is recharged partly by direct infiltration of rainwater and partly by
seepage from surface streams, but mainly by underflow from streams in counties to the
west. The major sources are the streams that originate in Medina, Uvalde, Bandera, Real,
and Kinney Counties and that cross the limestone outcrops immediately below the Balcones
escarpment. The average rate of recharge is estimated to be 465,000 acre-feet per year, or
415 million gallons per day. Approximately 200 million gallons per day is available for
withdrawal in Bexar County.

The quality of the underground water stored in the limestone formations differs significantly
on opposite sides of a line that starts east of Randolph Air Force Base, runs southwest,
intersects U.S. Highway No. 81 south of San Antonio, and parallels that highway
southwestward to the county line. Northwest of this line, the water, although hard, is
chemically suitable for consumption and for irrigation. It is free of hydrogen sulfide and
contains less than 500 parts per million of dissolved solids. Southeast of the line, the water
contains hydrogen sulfide and generally has more than 1,000 parts per million of dissolved
solids. The concentration of hydrogen sulfide increases with distance from the line. This
water is not satisfactory for most uses, but it can be used for irrigation if the content of
dissolved solids is moderate.

Water for livestock comes mostly from farm ponds, perennial streams and rivers, or wells.
If the soil is too sandy or too shallow to permit the construction of ponds and there are no
perennial streams, all water for livestock has to come from wells (3).

Some farmers and homeowners, mainly in the northeastern and eastern parts of the
county, have to haul water or use cistern water.

Agriculture

In 1959, there were 1,950 farms in Bexar County, almost 30 percent fewer than in 1954.
A total of 577,478 acres, more than 70 percent of the county area, was in farms. The
average size of farms was just over 296 acres, which was less than one-third of the average
for the State.
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Livestock.—More than half of the acreage in farms is range, and livestock, mainly beef
cattle, are a major source of agricultural income. The numbers of the principal kinds of
livestock on farms in the county in 1959 were as follows:

Number

Cattle and calVes........cccoevieiiiiieeeeee, 76,807
MilK COWS....oniviiiei e 11,995

Horses and MUIES .......ocvviviiiiiiee e 1,457
HOQS @Nnd PIgS ... cevmieiiieiiiiee e 17,905
Sheepand lambs ... 7,948
Goats and KidS........cccuvveviiiiiiiii, 16,506
Chickens (4 months old and over) ............c..ccoeee. 157,538

Most of the beef cattle are locally raised animals of high quality. Most herds consist of
purebred bulls and grade cows, but there are some purebred herds. The herds are
generally culled annually, and the old or inferior animals are sold. This practice brings
about a gradual improvement in the quality of the herds.

Most of the large ranches are in the northern and northwestern parts of the county. At
least a few cattle are kept on almost all farms, because crop production is risky and the
livestock furnish some income if a crop fails.

Beef cattle ordinarily are kept on range or improved pasture all year. During winter,
cottonseed cake and bundle feed are provided to supplement the forage. During
summer, cattle may be pastured on sudangrass or other introduced grasses, in order to
allow the native range grasses to rest during part of the growing season.

Cattle are sold mainly at the San Antonio stockyards, the major marketing center for
the south and south-central Texas ranching country.

Dairying is of commercial importance because of the proximity of the large local
market of San Antonio and the nearby military bases. Local dairies do not produce
enough dairy products to supply this market, and much of the needed supply has to be
shipped in from other areas. Most of the dairy herds are of high quality.

Hogs are the only livestock raised on some farms, but hog production has never
been high, largely because of a shortage of suitable feed. Most of the hogs raised are
marketed locally.

Horses and mules have declined sharply in numbers since the use of tractors
became widespread. A few horses are still used in ranching, but most of the horses in
the county are owned by riding stables or riding clubs and used solely for recreational
activities.

Sheep are raised mostly on ranches in the northern and northwestern parts of the county,
commonly as part of livestock enterprises that depend mainly on beef cattle. Some sheep
are marketed locally for meat, but generally sheep are raised for their wool.

On many ranches, goats have replaced sheep. They are commercially valuable
chiefly for mohair, but a few herds of Spanish goats are kept to supply goat milk. Some
kids are marketed locally for meat. The largest goat market in the State is at the San
Antonio stockyards.

Some chickens are kept on most farms and ranches. The few commercial poultry
enterprises are large. They partly supply the local market for poultry and poultry
products.
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Many kinds of crops are grown in Bexar county. The 1959 acreages of the main
crops were as follows:

Acres
(00 ] a1 () g | -1 TSP ERPR SO 22,966
(0] o1 (] gE=Y1 = To = 2RO EP SRR 1,333
Sorghum fOor grain OF SEEM........coooi i 36,540
SOrghUM fOF SHAQE .....evveeiee e e e e eaaaaea e 5,311
Small grain® for grain 0F SEEA .........c.ceivivevieriiieti ettt 5,110
[ D 0] =T =YY o U UUPUPRR 519
(0] 1 (o] o S 1,983
oo ez 1o Y=Y I (413 IO 684
CADDAGE ... e 611
L= T (0 ] £ SN 872
YT A oo ] o PR 933
Yo U= U] o PP PPRPOTPPPRNt 146
WALEIMEIONS ... . e e e e e e e e e e e et er e e e e e e e eeeaaeeaeeaeeeeeeesasannnnnnes 505
[ ST= 11U £ 2,816

Number of trees

of bearing age

Pecans (improved OrCRANAS) ........coocuiiiiieeeiiiee et 3,334
Pecans (Wild trees or SEEAIINGS)......uuiiiiiiiiiie i 9,722

!t Qats, wheat, and barley.
? Does not include acreage for farms with less than 20 acres harvested.

Corn is grown on most soils of Bexar County, but it grows best on the fine-textured
and medium-textured soils. Land that is to be planted to corn is generally prepared in
January and February by plowing or bedding and harrowing. Planting begins in February
and continues through the middle of May. Corn is planted in rows. It is usually cultivated,
by tractor, two or three times before it is about 18 inches high. The crop is harvested
between the latter part of August and the end of October, by mechanical pickers or by
hand. Most of the corn grown in Bexar County is either sold on the local markets and
milled into cornmeal or flour or is used to feed cattle on farms or local feedlots.

Sorghum is grown on all soils in the county. Unless irrigated, it does best on fine-
textured and medium-textured soils. Land to be planted to grain sorghum is generally
prepared in January and February, usually by plowing or bedding and harrowing. Grain
sorghum is ordinarily planted in rows but may be drilled. Planting begins late in February
and continues through April, and hegari may be planted as late as July. The crop is
cultivated two or three times to kill weeds and other undesirable vegetation. Most of the
crop is harvested by combine in June, July, and August. Some is cut and used for silage
or is harvested in bundles for feed.

Small grains grow best on the fine-textured and medium-textured soils. The land is
usually plowed and harrowed, and then, if there has been enough rainfall, the seed is
planted by drilling in October and November. Oats is the small grain most extensively
grown in this county, but wheat and barley are grown also. Oats and wheat are usually
grazed in winter or early in spring. Both mature in May and are harvested with
combines. Some of the oats is cut for hay and baled to be used for feeding livestock.

Vegetables, peanuts, watermelons, and various legumes (vetch, winter peas, Hubam
clover, and others) are minor crops. The soils on which vegetables are grown undergo
intensive preparation before seeding and are cultivated many times, either by tractor or
by hand, while the crop is growing. Harvest is at various times of the year; the objective
is to have the crop ready for harvesting at the time when its market value will be
greatest. Peanuts and watermelons are planted on the coarser textured soils. The
seedbed is prepared by plowing and harrowing, and the seed is planted in rows.
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Peanuts are cultivated once or twice while they are growing. Some are harvested as
early as May or June, but under dryland farming most are harvested in August and
September. Watermelons are harvested in June and July.

Industry

San Antonio is the marketing and shipping center for the south Texas agricultural
region, which produces livestock, fruits and vegetables, pecans, cotton, grain sorghum,
and other grains in large quantities. Food processing is the county’s main nhonfarm
industry. Meat-packing is the most important component of this industry, economically,
and brewing is second. Also significant in the economy are flour milling, pecan shelling
and packaging, and the manufacture of bakery products and of Mexican foods. A
substantial local garment industry produces mainly work clothing and sportswear for
men and boys but also turns out uniforms and children’s and infants’ outerwear. Other
industries include printing and publishing; the manufacture of stone, clay, glass, and
fabricated metal products; and the production of machinery for road construction, of
refrigerators and air conditioners, and of assorted other types of machinery.

Transportation and Markets

Bexar County is served by three major rail lines, which provide direct connections to
the eastern, northeastern, and western sections of the United States. In addition, two of
these lines provide connections with the principal cities in Mexico through the border
cities of Laredo, Eagle Pass, and Brownsville.

Services of five airlines link Bexar County directly to the East and West Coasts and to
South America, and complete connecting services facilitate rapid transport of cargo and
passengers to all major points in the United States.

Approximately 30 truck lines that have terminals in San Antonio serve all the State
and connect with lines serving all parts of the Nation. Truck service between San
Antonio and the coastal ports of Houston, Galveston, and Corpus Christi is especially
important in terms of volume. Major highways, including five United States highways,
extend in all directions from San Antonio.

The network of farm-to-market roads and rural roads is excellent. Very few roads are
impassable in bad weather. Most of the improved roads are of earth and gravel. Each
year more are improved and hard surfaced.
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Glossary

Alluvium. Soil material, such as sand, silt and clay, that has been deposited on land
by streams.

Available moisture capacity. The capacity of a soil to hold water in a form available
to plants. Amount of moisture held in soils between field capacity, or about one-
third atmosphere of tension, and the wilting coefficient, or about 15 atmospheres
of tension.

Calcareous soil. A soil containing enough calcium carbonate (often with magnesium
carbonate) to effervesce (fizz) visibly when treated with cold, dilute hydrochloric
acid.

Caliche. A more of less cemented deposit of calcium carbonate in many soils of
warm-temperate areas, as in the Southwestern States. The material may consist
of soft, thin layers in the soil or of hard, thick beds just beneath the solum, or it
may be exposed at the surface by erosion.

Clay. As a soil separate, mineral soil particles that are less than 0.002 millimeter in
diameter. As a soil textural class, soil material that is 40 percent or more clay,
less than 45 percent sand, and less than 40 percent silt. (See also Texture, soil.)

Clay film. A thin coating of clay on the surface of a soil aggregate. Synonyms: clay
coat, clay skin.

Claypan. A compact, slowly permeable soil horizon that contains more clay than the
horizon above and below it. A claypan is commonly hard when dry and plastic or
stiff when wet.

Concretions. Grains, pellets, or nodules of various sizes, shapes, and colors that
consist of concentrations of compounds or of soil grains cemented together. The
composition of some concretions is unlike that of the surrounding soil, Calcium
carbonate (CaCO,) and iron oxide are examples of material commonly found in
concretions.

Consistence, soil. The feel of the soil and the ease with which a lump can be
crushed by the fingers. Terms commonly used to describe consistence are—

Loose.—Noncoherent; will not hold together in a mass.

Friable.—When moist, crushes easily under gentle pressure between thumb
and forefinger and can be pressed together into a lump.

Firm.—When moist, crushes under moderate pressure between thumb and
forefinger, but resistance is distinctly noticeable.

Plastic.—When wet, readily deformed by moderate pressure but can be
pressed into a lump; will form a “wire” when rolled between thumb and
forefinger.

Sticky.—When wet, adheres to other material, and tends to stretch
somewhat and pull apart, rather than to pull free from other material.

Hard.—When dry, moderately resistant to pressure; can be broken with
difficulty between thumb and forefinger.

Soft.—When dry, breaks into powder or individual grains under very slight
pressure.

Cemented.—Hard and brittle; little affected by moistening.

Erosion. The wearing away of the land surface by wind and running water, and other
geological agents.

Flood plain. Nearly level land, consisting of stream sediments, that borders a stream
and is subject to flooding unless artificially protected.

Hardpan. A hardened or cemented soil layer.
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Horizon, soil. A layer of soil, approximately parallel to the surface, that has distinct
characteristics produced by soil-forming processes.

Liquid limit. The moisture content at which the soil passes from a plastic to a liquid
state. In engineering, a high liquid limit indicates that the soil has a high content
of clay and a low capacity for supporting loads.

Plasticity index. The numerical difference between the liquid limit and the plastic
limit; the range of moisture content within which the soil remains plastic.

Plastic limit. The moisture content at which a soil changes from a semisolid to a
plastic state.

Poorly graded, soil. A soil material consisting mainly of particles of nearly the same
size. Because there is little difference in size of the particles in poorly graded soil
material, density can be increased only slightly by compaction.

Profile, soil. A vertical section of the soil through all its horizons and extending into
the parent material.

Reaction, soil. The degree of acidity or alkalinity of a soil, expressed in pH values. A
soil that tests to pH 7.0 is precisely neutral in reaction because it is neither acid
nor alkaline. An acid, or “sour,” soil is one that gives an acid reaction; and
alkaline soil is one that is alkaline in reaction. In words, the degree of acidity or
alkalinity is expressed thus:

pH pH
Extremely acid ........cococovevrrereniene below 4.5 Neutral.......ccoceeenncrceees 6.6t07.3
Very strongly acid.........ccccveererinenne 45t05.0 Mildly alkaline........c.cccceevurunnene 74t07.8
Strongly acid.......cccveeirecienineene 51t05.5 Moderately alkaline................ 79t08.4
Medium acid........cccovevvrerrrerinnene 5.61t06.0 Strongly alkaline..........c.cc...... 8.51t09.0
Slightly acid.......ccceoveiinecerene 6.1t106.5 Very strongly alkaline... 9.0 and higher

Relief. The elevations or inequalities of a land surface, considered collectively.
Sand. As a soil separate, individual rock or mineral fragments 0.05 to 2.0 millimeters
in diameter. Most sand grains consist of quartz, but sand may be any mineral
composition. As a textural class, soil that is 85 percent or more sand and not

more than 10 percent clay.

Silt. As a soil separate, individual mineral particles that range in diameter from the
upper limit of clay (0.002 millimeter) to the lower limit of very fine sand (0.05
millimeter). As a textural class, soil that is 80 percent or more silt and less than
12 percent clay.

Solum. The upper part of a soil profile, above the parent material, in which the
processes of soil formation are active. The solum in mature soils includes the A
and B horizons. Generally, the characteristics of the material in these horizons
are unlike those of the underlying material. Living roots and other plant and
animal life characteristic of the soil are largely confined to the solum.

Structure, soil. The arrangement of primary soil particles into compound particles or
clusters that are separated from adjoining aggregates and have properties unlike
those of an equal mass of unaggregated primary soil particles. The principal
forms of soil structure are—platy (laminated), prismatic (vertical axis of
aggregates longer than horizontal), columnar (prisms with rounded tops), blocky
(angular or subangular), and granular. Structureless soils are (1) single grain
(each grain by itself, as in dune sand) or massive (the particles adhering together
without any regular cleavage, as in many claypans and hardpans).

Subsoil. Technically, the B horizon; roughly, the part of the profile below plow depth.

Surface soil. The soil ordinarily moved in tillage, or its equivalent in uncultivated soil,
about 5 to 8 inches in thickness. The plowed layer.

Texture, soil. The relative proportions of sand, silt, and clay particles in a mass of
soil. The basic textural classes, in order of increasing proportion of fine particles,
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are sand, loamy sand, sandy loam, loam, silt loam, silt, sandy clay loam, clay
loam, silty clay loam, sandy clay, silty clay, and clay. The sand, loamy sand, and
sandy loam classes may be further divided by specifying “coarse,” or “very fine.”

Topsoil. A presumed fertile soil or soil material, ordinarily rich in organic matter, used
to topdress roadbanks, lawns, and gardens.
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Tables

The Tables in this soil survey contain information that affects land use planning in this survey area. Current data
tables may be available within the Web Soil Survey.


jennifer.lamotte
Text Box
The Tables in this soil survey contain information that affects land use planning in this survey area.  Current data tables may be available within the Web Soil Survey.
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Tasre |.—Approrimale acreage and proportionate ertent of the soils
Symbol Mapping unit Acreage | P Symbol Mapping unit Acreage | Per-
cent
AuB Austin silty clay, 1 to 3 percent slopes.| 7, 316 0.0 || KaB Karnes loam, 1 to 3 percent slopes_ .| 1,038 0l
AuC ustin silty olay, 3 to 5 percent slopes.| §, 372 L1 || KaC Karnes loam, 3 to 5 percent slopes__..| 1, 550 .2
BrE 1t soils, 120 30 percent slopes_| 24, 488 3.1 || KeC2 Karnes clay loam, 3 to 5 pereent
BrD tt soils, 5 to 12 percent slopes._| 5, 785 o | slopes, ed .
BpC Brackett elay loam, 1 to 5 percent Kr Krum complex_ R 1.8
slop 4, 160 .6 || LiB Leming Iualnv fine sand, 0
BsC Brackett-Austin comp! cent sl [
cent slopes_____ - 9,707 L2 Lva Ial!wisvilie mlt.y clay, 0to 1 percent
BtE Brackett-Tarrant ameintiun, hi.lly. | 19, 500 25| 0 | slopes. e eeceeeee 58
Ch Crawford and Bexar stony soils_.._._ .| 35, 807 4.5 || LvB Lawia\rilla silty clay, 1 to 3 percent
Ca Crawford elay o o oo oot 3, 675 FB U N e e e a e e e 41
CfA Cmclsetti fine sandy loam, 0 to 1 per- ik 5 LvC Imlrmille silty clay, 3 to 5 percent )
cent slopes - oo oo el , 163 B | Y B . gt et .
CciB Crockett fine sandy loam, 1 to 3 per- OrA O'relia clay lonm, 0 to 1 percent slopes. 955 i
LT S 13, 902 L8| OrB Orelia clay loam, 1 to 3 percent slopes.| 2, 582 B
CkC2 Crockett soils, 2 to 5 percent slopes, Pak Patrick soils, 0 to 1 percent slopes...... 41
........................... 3, 526 .4 || PaB Patrick lai!.s 1to3d slopes 13, 612 1.7
DnB Duval fine sandy loam, 1 to 3 percent PaC Patrick soils, 3 to 5 percent slopes_. - , T82 .7
........................... 1,929 L2 P Pits and Quarrm..-____.__._‘_-... 2,601 .
DnC Dnval t’mn sandy loam, 3 to 5 percent to5 i SaB San Azonio clay loam, 1 to 3 percent 18, 207 2.3
DmC Duval ﬁnﬁi'ﬂ_ﬁﬁ ‘s;ﬁ;:l- T ;.;;&. . percen L ’ , SaC Sanninl.oniu clay loam, 3 to 5 percent | .4, S66 .6
slopes. . oo oo 5, 874 ’
DsC2 Duval soils, 3 to 5 percent slopes, SaC2 Ban fntonin clay loam, 3 to 5 percent | 4,611 .6
s e e il | to17| 1 alopea.nmdhy oy
Eul FEufaula fine sami. 0to 5 parunt ScB Stephen silty clay, 1 to 3 percent 03| M
4.0 slopes.
Fr L6 | 5cC Stephen silty elay, 3 to 5 pereent 623 1
Go -2 slopes.
Gu 3 .5 |l TaB Tarrant i gently ing_| 62,601 7.8
HgD Hilly gravelly land - 4,132 LB || TaC Tarrant associntion, mllmg. —-a-| 36, 659 4.6
HkB Hockley loamy fine sand, 0 to 3 per- TaD Tarrant assoeiation Iullg ...... 2, 006 4.1
eont Blopes. - oo 26, 979 340 Tb Tarrant soils, chalk substratum, un- | & 951 L1
HkC Hockley loamy fine sand, 3 to 5 per- dulating.
ey ks v nd, 3 to 5 per- it WA PO Triniy “aad” Frio soils, frequently 20007 | 26
HkC2 ockley loamy fine sal to 5 per- Ti nity an o soils, frequent 5 :
cent slo; eroded. oo eiien 8,173 1.0 flooded.
HnB Houston elay, 1 to 3 percent slopes. .. 4, 527 .6 || Vaa Venus loam, 0 to 1 percent slopes____ .| 1, 126 o |
HnC2 Houston clay, 3 to 5 percent slopes, VaB Venus loam, 1 to 3 percent slopes_ ... 2,375 .3
erodod. . - oo oosail 4,878 L0 || VeA Venus elay ioarn, 0 to 1 percent slopes_| 10, 138 L3
HnC3 Houston elay, 3 to 5 percent slopes, VcB Venus clay loam, 1 to 3 percent slopes.| 11, 508 L5
severely croded. - e e oo 1, 085 .1 vec Venus clay loam, 3 to 5 percent slopes.| 1, 200 .2
HoD3 Houston-Sumter clays, 5 to 10 per- WhEB Webb fine sandy loam, 1 to 3 pereent | 15, 547 2.0
cent sl , severely eroded. ... 4, 802 .6 slopes
HsA Huustnn lack elay, 0 to I percent — g WhbC Wl:bb fine sandy loam, 3 to 5 percent | 5,670 ¥}
3 . slopes.
H , | 0,158 1.2
sB 26, 280 33 WeC2 Wubb soils, 3 to 5 percent slopes
HAG WeC3 | Webb solls, 3 to 5 percent slopes, | 1,004 "
HIA 4, 900 -8 severely eroded
E WmA Willacy loam, 0 to 1 percent slopes__..| 1, 805 2
HtB 83,474 £ WmB Willacy loam, 1 to 3 percent slopes_ 1,432 .3
t 10, 503 L3 2a Zavala fine sandy loam. ... _____.. 1,109 .2
HuB ¥ : k1 Zavala and Gowen soils, frequently | 5, 801 T
27,830 | 35 flooded. =
HuC Braunig Plant Lake. oo ooeeeeooooooo 1, 320 .2
pe: slopes 20, 254 2.6 Mitchell Lake. oo nmmeeemeaee 707 3 |
elly clay, 5 to 8
Hul ”‘:,“:;‘.1',‘. B.'.Tf,,’;"?f__f’.“_ Siliioh o708 | .8 TobBlan e eeeennmmnmennnmeea 708,720 | 1000

It Less than 0,05 percent.
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TasLe 2.—Predicted average acre yields of the principal crops under two levels of management (dryland)

[Yields in A columus are those obtained under

inB

¥ t; those in
ment. Dashes indicate that the soil is not commonly w

m;g’ialdu to be expected under improved manage-

for crops]
Cotton Corn Grain sorghum Wheat
Soil ®
A B A B A B A B
Lb.oflint | Lb,oflint |  Bu, Bu, I b, Bu, Bu,
Austin silty elay, 1 to 3 percent slopes. 200 300 22 361 1, 3, 000 14 26
Austin silty clay, 3 to 5 percent slopes. 180 275 20 34| 1,600 | 2 800 13 24
Brackett soils, 1% to 30 percent slopes
Brackett soils, 5 to 12 percent slopes. __
Brackett clay loam, 1 to 5 percent slopes._ .. __
Brackett-Austin complex, 1 to 5 percent slopes
_________________ - 135 175 11 21 7 1, 550 7 15
e 180 275 20 34 1,600 | 2,800 13 24
B Tarrant AT N AV IS SRS S SR EESa SRR M
Crawford and Bexar stony soils. . - - oo ooeoeeoeoececcccaccfocmcaaafommmaesafommee e e ERieEts EER R
Crawford elay. .o e 250 325 25 40 | 2,200 | 3, 23 35
Crockett fine sandy loam, 0 to 1 percent slopes.. 150 275 17 28 | 1,400 | 2 400 12 20
Crockett fine sandy loam, 1 to 3 percent slopes 125 250 15 26| 1,200| 2 200 10 18
Crockett soils, 2 to 5 percent slopes, eroded. ..o ooomoo|omae .| TPt [PETERR) (SRt SELANED S Lo Lyd IPIPE -y [yt~
Duval fine sandy loam, 1 to 3 percent slopes__ 190 40 17 26 | 1,400 | 2,400 14 22
Duval fine sandy loam, 3 to 5 percent slopes. - 175 230 16 25| 1,300 2,300 13 21
Duval loamy fine sand, 1 to 5 percent slopes. . - 95 200 11 20 950 | 1,650 7 14
Duval soils, 3 to 5 percent slopes, eroded. .. 2 090 195 10 19 000 | 1, 600 0 14
Eufaula fine sand, 0 to 5 percent glopes. y 90 200 10 21 800 | 1,500 6 14
Frio clay 1oam. _cccvsmmcacacciaaas d 245 315 25 37| 2,100 | 3,300 18 r1
Gowen clay loam____ .. _____ - 220 320 24 40 ) 3, 200 16 30
LT 11 B ROt NS S SnaEs ESSSS NS - EE FORRTE L
TR0 g ot S et O e B B e e T
.rloc{ley loamy fine sand, 0 to 3 percent slopes. . . 100 225 12 22 1,000 | 1,800 8 15
Hockley loamy fine sand, 3 to 5 percent slopes. . ... . 90 210 11 21 000 | 1,700 7 14
Hockley loamy fine sand, 3 to 5 percent slopes, eroded.___. 80 200 10 20 800 | 1,600 6 13
Houston clay, 1 to 3 percent slopes_ ... _._....._. = 225 325 23 37| 2,000 3 300 20 32
Houston clay, 3 to 5 percent slopes, eroded . ... i 225 325 23 37| 2,000 | 3,300 20 32
Houston clay, 3 to 5 percent slopes, severely eroded. ... 215 300 20 34| 1,800 3,100 17 29
Houston-Sumter clays, 5 to 10 percent slopes, severely
Houston Black elay, 0 to 1 percent slopes._. - 300 425 28 42| 2,400 | 3,900 25 38
Houston Black clay, 1 to 3 percent slopes. . - 275 350 26 38| 2,200 3,700 23 36
Houston Black clay, 3 to 5 percent slopes....... - 245 325 24 35| 2,000 3, 400 21 a3
Houston Black clay, terrace, 0 to 1 percent slopes. - 300 425 28 42| 2,400 [ 3,900 25 38
Houston Black clay, terrace, 1 to 3 percent slopes. 5 275 350 26 38| 2,200| 3,700 23 36
Houston Black gravelly clay, 1 to 3 percent slopes = 280 360 27 40 | 2,300 [ 3,800 ¥ a7
Houston Black gravelly clay, 3 to 5 percent slopes - 255 330 25 36 | 2,100 | 3,500 22 34
Houston Black gravelly clay, 5 to 8 percent slopes : 235 300 21 32| 1,800 3,200 17 29
Karnes loam, 1 to 3 percent slopes........_._. ] 190 275 21 33 | 1,800 2,600 13 25
Karnes loam, 3 to 5 percent slopes. ... ....... - 175 260 18 30 1,600 | 2,400 12 24
Karnes clay loam, 3 to 5 percent slopes, eroded 3 190 240 18 30| 1,500 | 2, 500 12 21
Krum complex. . oo oo voooccoocccmcmmam e .| 200 250 20 32| 1,600 ) 2,700 13 2
Leming loamy fine sand, 0 to 3 percent slopes. 5 120 235 14 23| 1,100 | 1,800 10 16
Lewisville silty clay, 0 to 1 percent slopes.. 5 245 345 25 40| 2,100 | 3,400 16 28
Lewisville silty clay, 1 to 3 percent slopes. _ 225 320 23 38| 1,900 | 3,000 16 28
Lewisville silty clay, 3 to 5 percent slopes. . 200 275 20 34| 1,600 2 800 13 24
Orelia elay loam, 0 to 1 percent slopes. _ . 220 300 24 35| 2,000 3,200 16 30
Orelia clay loam, 1 to 3 percent slopes. 200 275 22 30| 1,800 | 3,000 12 ?6
Patrick soils, 0 to | percent slopes. . . 180 250 18 28| 1,400 | 2,200 14 2
Patrick soils, 1 to 3 percent slopes. 160 225 16 26 | 1,200 | 2,000 12 20
Patrick soils, 3 to 5 percent slopes. 150 200 14 24 1,000 | 1,800 10 18
LT R TIE T T R — P ———— S —— S P SRt IES il s e
San Antonio clay loam, 1 to 3 percent slopes.. - 220 300 35| 2,000 3,200 16 30
San Antonio clay loam, 3 to 5 percent slopes.... .. i 200 275 22 32 ( 1,800 2, 800 14 28
San Antonio elay lonm, 3 to 5 percent slopes, eroded - 185 230 20 30| 1,600 | 2,600 12 26
Stephen silty clay, 1 to 3 percent slopes. . ........ - 160 225 16 26| 1,200 2, 000 12 20
Stephen silty clay, 3 to 5 percent slopes_. - 1,000 | 1,800 10 18
Tarrant intion, gently undulating
Tarrant association, rolling. .. ___._
Tarrant association, hilly.______________
Tarrant soils, chalk substratum, undulating.
Ty Ay - oo cec s n s nrmae
Trinity and Frio soils, frequently flooded.
Venus loam, 0 to 1 percent slopes.__
Venus loam, 1 to 3 percent slopes__
Venus clay loam, 0 to 1 percent sloj 2, 000 i
Venus clay loam, 1 to 3 percent slopes. 1,800 | 2,800 15 24
Venus clay loam, 3 to 5 percent slopes___ 1, 600 | 2,600 13 22
Webb fine sandy loam, 1 to 3 percent slopes 1,300 | 2,400 14 29
Webb fine sandy loam, 3 to 5 percent slopes_ . 100 225 13 24 | 1,000 [ 2, 000 8 16
Webb soils, 3 to 5 percent slopes, eroded ... .. 80 200 11 22 800 | 1,800 G 14
Webb soils, 3 to 5 percent slopes, severely eroded . ______|________ TSR Ty SRR, i S Rl SR A e
Willacy loam, 0 to 1 percent slopes. . -....... i 240 325 24 38| 2,000 3, 300 16 28
glllnliyﬂlnmm. ldtola percent slopes. . - gﬁg ?lngg 22 36| 1,800 | 3,00 15 26
Vil esandy loam. oo - 20 34| 1,700 | 2,800 14 2
Zavala and Gowen soils, frequently flooded - o oo e e emec oo e e a e e e ?
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Tanre 3.—Brief deseriptions of soils and estimates of soil properties significant in engi
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Tasur 3.—Brief descriptions of soils and estimates of soil propertics significant in engineering—Continued

[Prusthen b= ovlursns Esdlicats thare were 50 data o which 0 base s estimate]
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Seplh indicaled s tines | Nad | Ma10 | Ne w0 ||Fermeshiing | Besction .u...--u-...;..,q liulﬂ.!? ?.Jnhﬂ... ]
itypheal) | TSDA testare Deified ANSHO | (e (07 mem) | (20 mm) e ¥ eabegary (PVC) ol flert | |Mm Description of smderying maborial Iardnes (Meds
n tubr, Pl Tafis. | Lhjew . To

AtolL....| Fisesmody kom...| M or 80| A-2ord4..| W6ka 0| #0a100,_| Wte 00| Mto 0. | LOIOLS. ... S eateks.. ) nmienar. | 00t | Neocritieal......| 12000 1508, 48 ... Weakly staliSed mndy joum snd sody ciay | Les thaa 25
loom, [ ted peroend | bewwn baseddisblrown, | Wibo @l | Light sendy clay | SC.CLor | A-for A-6.) 5600 100 5500 100_.| 5680 100 aSto 0| | 180005 ) S5takS .| OO 015 | 95 te 1| Critialor Joum wilh (ki straks of weakly comentel
vloges, gty acid, iuble fine =% ML tmarghal. mndtane.
Duval e sandy suely loasz. orer 20 ta 40
loum, 3 bo § peroesd | Inches of mddish, slightly

Duval loamy fing 12803 inches of loamy fine | DEs 16| Lowny fsesand | S ... | A-Bor A-i..] W00 100 M550 100 S5 80 100_..| D50 00 .| | 2adedn.... | &1EsTE .| 07000 HOte 1| Noseritial......| L6010 190, His T Bandy and lsstey esrths with dhis strsls of | Less San 24,
nd, ) lo Bpercent | st aver 0 to 46 lnches | 1600 80| Saady clay loazm..| 80, CL, BML | A-dor A-..| 05 0o 100...[ $980 100.| #4580 100...| dSt0B0._..| | LotsLS.... o e a ] 01200 .| DS te 1| Marginad or nos- wrakly grmenied andstene.
doper o mady Wi 1o sandy or BM-EC. exftical.

Evlanl fise mod 0 | 3010 T2 inches of raphdly Blof_....| Finemod. ... | SW ... A-locA-3 sotnse | ssteas | ontsanr | 1o0toms. | Nencrial....... 10900 1,600, | € 10 120......| Very poros foe mnd. oo | Lot UmB L
tor§ pereenl slapes. | pofmeshle. boscalcareous | T .o | Saady day deam. | 8T, A4 15tets . Je0seTs . adneair. | Hie ... Nencitial

of | Musive of loose lonmy sedinents interhodded | Ly sdimests
with pravel. s Thas 1; pebe

i
:
]
!
LH

£047 inche or mormelbam | Klo S| Loamwith thin | GM, §M, of [ A-Zer deb..| 010300 @tof [ Mo, .| B toM...| | 15025+, | T90EA....| DI bo ki) 00 bo 130 | Marginal, i B
o abratified clay Joam snd strala of clay Cl B

Gewea chay laam. Abost ¥ lo M lcheyolmen- | Ofe#l . | Clayles........| [ P—— — Wik 100, ko 100l S e b0 | Ml M0.! (1 ope1s . | eBlaza...) W tens | w0 | Critieml e @010 1000. | 36 ea0dor | Masstve, stratified aluvinos lyees of mndy | Lessihan 1.
‘calammoas Hght clay lam, o ehay, claf boarm, loam, wad ey bam.
aver heoealeamoms, sratl- | 400 004 | Cliylsm wilh | CL ML-CL, | A-or A | oba 100 | sseo 100 .| sta s | Btos.| | omozst...| 73toke .| L tons | 10t ren | Critiesl io mos-

ackley loamy fins | Aboat 12 tn %% foches of nos- | 8ba 18| Loy fesed, | 83| A-Sor A-d| Wb

Mo 100._| Wee 100 1540 #0__| lassere | minwmnse. oo | Noseritiemt | 1jo0nte pame..| Siom.. | Sendy chy bum or Eght samly day with Fine earth ke
tand, e 3 percent | ealeasooun loamy Sne sand, | 16 bo 40| Bandy chuyer SCor CLo....| A-Tuor A5 [

ETTE TR ta §
W0 100 e L AR | gt .| S5 000, IN 030, | 8810 B Critioad of mas weakly cemested saduane, thaa 1] el

FEF

Hockley loamy fine ‘Doncaleareous sandy ciy | W0 TI..| Sandy chipleam | SC, CLoer | A-Ter A-bi| Wiln Mo 100, | 0 po 10| AS ol | g perm .. | ANieTA....| W8 oe 008 | 1080 K2, | Critical srmur- 0
mnd 300 5 porcent | Besmndy ciay boamm, prr wizh wrakly BM-8Q. emal,




158

Soil Survey of Bexar County, Texas

Tanre 3.—Brief deseriptions of soils and estimates of seil properties significant in engineering—Continued

|Draabes in columzs indicate there weny no dats on which b bese an essimate]
D Clamification. Prreolage puosizy sieve— _ Vinelertying material fo & depth of 10 et
bl 5ol nama Description of herisons be [ Availsble | Usitdry | Potential vols | Eleotricslsests. ™
a-“_ depith indicated surfsce 1 lnch M4 Ma. 10 Ne.®0 | Permeshility | Heaction wuter wrght mmrtric chaner z-m- m
(Ryplesl) | USIDA tasture Unified AASHO | (Sdmm)| ((Tma) | QOmm) | @R estegary (FVC) -l!l.u_n. [ Fheseription of under| ying maternd Hardsess (Mshs
fa. Injtr, B Tain. Abjen. . Okmnee. I

HeS | Hosstoncluy, 1153 | 4 o &2 foches of siowly per- | @te 25| Chy. J T —— | Wm0l w100 S5 eenn_f s di. (e 0S| TEt R .| 008102 | TS oo des...| Veryeital... | m0w . Wiet ... Calcareons clay and skuly el iregatas joint- | Las than 1,
pencent sopes. ‘manble, cultannons ey HH .| Chy. CH. AT ennene] W 10100 S50 100, BG40 JOB._.| SRGe 8. | QN to02 . THleSA ... | O0Ste0d | THades...| Vieryeritesl .. =g and cleavape. Orsdes 5o das altered

HaC? | Hoovionday, 31a § ‘conilais & Hidle ravel (s | 4 to @24} Marly oy ...l CHee Clo_| A-7or A4, 980100 S50s 100 S50e B00,| 898885 | Lewilan TAE ] B L L RIL A Wiy eritical t material.
parcent slapes, ‘than 7 peroent); underlais TR marpzal
wooded. ‘b clay, chalk, or mact.

HC3 | Fsestom ey, 3 to |
percent shapes,

HeDd | Hemton-Somter
by, o 10 par- 1
cent tlapes, 4
wrely eroded,

Heaston.........{ ‘See descriptien of Houssa
chp (Hind, HaCl,
HaC3},
Bumber_.. ..o Aboat § bo 13 Inches of brown | 93ad....| Gravellyclay;§ | CHor OL. ] A-To oo WS 0000, | $5 00 1000 9010 DOB, | 9008 10| gopsad. .. | 79w ka | G586 &2 .| 56 110 Very aritical or 1300 10 1,700, Bio 12 ...} Caicansus chay 1o deplh of aloot 84 inche; | Less than 2.5,
1% b peliswlh, mlearrom 12§ peveest eritiesl. bly cay bebw, el jointiag and
clay, ower marky chuy Ehat chert [ragrsents. dewmage.
rontalns ramees e
concretionx: tse material
beborwr u depch of sbout 84
itnches may be shaly.
A Hooston Black clay, | Abeut 351084 inches ol slow. | 010304 Oy oo f CH.. AT o W0 DO B DN WSRO SRl | g gana | T EteR AL [..lIEn..F._ Miows .| Veryeritieal . ... IOaS0R__...| WM. Calearecus clays shaly clay 0 some profles | Les than |
Btal percent Iy permeable, calaseous | 3900 82| Clay to silty choy.| CHlorOL..| A-ThoA-S.{ 5050000 S8 Lo 00| BStollo| SOOBS. .| ppome...| T9L0Md...| aitean. ] st | Veryedtial or Thelear u. depth ol abect 54 fches; shaly clay
oD clay and sbout 10 1o 3. critfieal. b Imegalar ombag and cleavags.
HisB | Houstom Black clay, | [Esches of cduy o sllty chuy;
128 3 parcent. soine pravel (less than
Almfet percent); marl, chalk, o

HsC Hauston Back clay, marly chay st s depth of
28 5 pereest: wbout 68 5o 88 lockes.
spes.

Hox: | vt Ronek chiey, | Joqut 40 lm 0 ach o - | BA-S . Y. £ [ iommen: vy bodedom Pednirony Bodobongy FX TV ONS L TTT R FETTTT TR TSto 105, Very critical. ... 300 10 960, .| 7260 EMlor | Loose gruvel ofchert and lisestoos, miued wich | Fine earth bess
fermaon, 0'to 1 par- Eatrous ciay, oPerabeat 15 | 580080 | CBF..oocceaaceie CLoe Ol AT vaeeena| B B2 B to 100, O Lo 180 | THbo .| L a g | Tpgesd | GlEbs Mto 85| Vierycritical, more. ‘warying smoania of saods sme powe fag- | Chan I pebbles
. a3t inchus ofchouy i | ST | Cmmlly iy | CLae GO A-Tor-i. 8500100 WOln d0N.| M0C0 100 B0 Bl |y g gy 14 7 B1amd e mon s win s Critical o s ety more thas 3 inches b dlumeter, Lo mene than 35,

HiB | Homtos Bisck ciny, | witm, wisich rraden to e pinal. w2y, el may bystrongly cemented with
terrace, 1 1o Biper. pravelly alluvium of vary- [Eme, or It may be capped with & thin lager
cent sloges. ing bostares ut & Segth of of caliche.

8 to 124 Inches.

Mgl | Hseston Black peav. | 38 to 0 inches of gravelly e | 010 88.....| Gravedty ey ... OC. oooceeed A2 f 2000100 | 6010000, B0 100 b8l o ne rniany L nirianns | 10500 00| Vry erttical.....| 40000 1,000, .| 3680 80, .| Mty huy, or soft, dense skale, or s, fsile | Pebibles. mars
ity ey, | todper. | easvous chuy; Mo d0per- | 4880 B ChY.eovscevsnens] CHor GO...| A-Tor A2 Wto100. | To 10100 S0bp 100 | M5t ds..| 0 20 ranst lewana] 1500 00| Ve eitionl w s Srppilas chotigs or i then 25 fae
ok slaped. nt gruvel; overiyicg cla; ritdeall etk e than

G Haoaston Biack grav- | aod mardy dsy.
iy Sy, Bta s
perTeas thoprd.

HuD | Houson Black grav-
elly day, § o
TSt SEpE

HaB Earpesloam, 183 | 2000 i inchessr meen ol el | 0ta 28| Loamorclayloam.| CLor ML~ | A-SorA-L. | 850100 .. 550 100, | & to 100 | SO0 B0 temik rotmad|nen ) seeim | Moscrisiead .| 130000 LTOD..| M0 W Leamy s¥viem, enderisin in plases by pravel | Less than 12

Ksrnes kam, 3 o e i Al | 38604 Birtited b, ctositct, | st wact| s fwwm_|non. | swn_ g | el s Saychucubon Sl s | ook —

L [ A kst ' - -~ = ? S0 .| Nomeriteal ... ore [Ty
prroend siopes. [T T — ety loasm, EM o GM.] AL A5t L L Rl il

WeC? | Karnes chuy loam, 3 plces ab w depth ol & sandy ka2, aed
8§ percent gopes, | inches of mate. pravelly foam |
eroded.

K Erum compler. Predomizantly ciay;sbost (0523 M.....| Chy. CH. AT o 100} Bte 100 | BS U0 RS TEla M. = 40..| 3019 85| Limestone; either musive, or fractured and | Lisestons frag-

15206 Inches of dart- | ey 08010 T3 AW, | 01| Veryaialer | M1 i asnbeddd In cha; degets 39 Dodack b scwe | - Tk meone
[ ATET T A R LT B S—— OH. o eiea I C A— B0k 100 | BOe 100 | BSte SE. thaam § feet. than 15 rest o
about 13 tn 30 inches of oul. ] I BB L0 ..o TH OB, LI6In OIS Mo 15| Very oriticl o o
‘cannoes Bebt clay, ever sonedt | Chuy and Bme- [ - OSSO I L MR SSEaBS._| S5is - o than 1
i ey STy s R |_ Bteln .| 7900 R4 B160 LI7..| 10010100, ..| Very eritical bo
profies coatsts Umestone.
Frag=eats and aldam
‘arbosats eoscretiont 1

See fostnote af ead of table



159

TasLe 3.—Brief descriptions of soils and estimates of soil properties significant in engineering—Continued

[Daskes in eolumem indicass thees were e duts on which 1o base an estimate]

Soil Survey of Bexar County, Texas

Clamificstion Percentage passisg shrve— Uniderlying material b a deplh of 10 5et
Deseription al Berimas to frozs Awailable Unit dry Polential volu- | Electrical resis- n
el ndoated Permeability | Resction weight metri at depily
it | veok ot | v | ansmo [ chiom| Wik | crmsy ﬂ-u,.!l orl ety (V0 | T ekt Mm. Desiptionsdoniing sl | Mo toka
I Indie, A s | e Qhmpiee. In.

Wie dWinchesolmcacal- | B0 ... Loumy fios st of $M.oeeeoeee | A-For A0, 95 0 00...| 95 C0T00...] B340 100..| 20 bo .|| LOL0 1S .| GOtOTA. .| U070 A | 1001602, .| Nomesitiesl ... | 2,000 (0 1,600, | €200 60.....| Scrasified boumy fing soad wud elay; massive... | Less than L
erecaslomy Snemnd, | Stofr. | Bandydhy......| CLeeSC....| A-TorA-5.| 8540000 | S50 100 8510000 _.| 43 0o, .| | Md o S| 0TI, oo 0| B ta . .| Celtialar
aver 12 b 22 Inches of vary marginal,
slowly penneshie, sighly | @+ | Hevy mady B0 o Clecan | A-eeoe ] B L0100 85 Lo 00| 55 42000, 45 o R0....| bl TomEA. .. A 0| 10010 12S. | Celtical o
talearsons chay or fandy iy loam, marginal.
clay, aver culcarous mady
clay.

e | Aot 2T bo 8 Inches ol ol | 309 H....| By elay. ... D ACLISSEE [ 1 NN 5600 F00...| 85 Eo 100 85 ta 00 .| 850e80 | [ 10eor .| THt0EA... | QIS Ots | S5 t0 00 .| Verpoitialor [ 5000 LABL...| 3610 6. ... Prishls, massive, loamy allevinm mwve st | Femihan i
oaTeons, medersiely crumb- nitieal. dopths of § et or more wed peserally ot |  pebilesin the
Iy slity chporbmavyclay | Sitof.| Sy chaydosm | CLerecereen | Al 85 te 00 ( 90 Cad00...| 00 la B00... B8RS0 | 10toRe .| THIeEA. .| GBS0 RIE | Betanm. | Critlealar depch of at lesat 10 ket ‘underiyizg
fsam; grades o kmy ‘marginal. el beds
alizvium; roended conore. e than 25,
thenus od ealsiem Sartonate

3 and ot masses below & oo 844 | Clay bam ged- | CL, ML, Afer A4/ 9500000 | 00 Lotb0._. 80 80| S5 Co®. | oo ses...| TSR0, Ript R, | MO 1N .| Maginal ...
depth of 38 40 60 lncher, Ing togravelly | SM. e
raved ln saree places at leasrt n tha M.
adepthol 5o 1T et lorwer part.

7o 7 inches of siowly per- | Oin 12 | Sendyeluydoam. | CLe.oeveeee | AT | 8 tab0n | @5 tato | S to 00 | B0to%0 | | pgpons. .| 680073, | nastwem..| s9so1m0....| Critiater THI101,900....| 3040 85._._...| Calcareons clay or clay Joam contalning few | Mos(ly lessthan
meable, noncalorvous marginal, 0 common gypenm crystals sod kew cone | L grpenms
mndy clay kam, gver 3% s .| Seadyebay. .| CLoor Ol | AT orrean] 8550100 O3 Lo 000|540 100, | BOLO90....| | Qg innd.....| 20084 | no0toas | Sowrsn . | Ceitieal .. ... eretions end S0 lureps of lima, ryatali L, and
o 48 inches ol slightiy cal- | 3880 60| CBF.omr e, CH. o] AT 9500000 | B to 000 540100, BOLoB0..| [ pypons....| 700084, | R20se ey | 0001t ... Critoal.......... i s concrelions
caseous mady cay or eley, £ S
over ealemmoue dlay o £y
Joem

B2l | Mteabouldinches elfeal | Wiko IT_f Clayboam. . CL, ML-CL, | A6, A~ or | S500100 | BStotte. | 80008 | S00R_| |y pyyns. | 7omse. . | miTioom. .| s isser | Criealormer | 1,200 60 1700, | 004030 ..| Loose pravel bods which i some pisces bove | More thaa 1.5
2 "«nﬂd_l”llfh._.. i - .-Hnmmni r._—ph T, | gl ‘e cnliche o cemenied gravel b hawppe
0 @) Gravel bed eom- - o AR 250050 b0 1S L | il | 18w 13| Woseriest .| part.

e Ritors by parees S A0S .| T EAL L LI 0. 115
Ty soll material.

e sevenal feoet thick s in

places s cemented In the

uppermost 3 or 4 Inches;

el eedmists of Rmestate

524 chert and ranges In size

From 3 fach to more thez

3 inches,

Mo engloeering e,

About 810 15 inckes of nog- (7 S s ] TR . ——— F I— TR TR TR T - B [ Crisieal, o1, | amie 10| Resaded Sestrock consbting of srengly - | Soil material lesa
ealcarsous clay loum 13 B | Oy CEL AT S5 0000 8 10000 95 to100.. B0 408 H"W..H. H._hﬂl “uﬁ.. “"! Crigkead.. =] - mented, mamive mnditoce; smanes wre | (han );sed-
sndy clay Joam, over oM. | Clay st O Ao A-T..| 95 00100 W5 10000, 8500100 80085 | opiina | 7gunad,. | 60 co0n | 90 4e M .| Critial. ‘saverad st Io dismetor wad sre-emboddenl 3 | adens insrethen
about I7 e Clapbomend | Ol Ao A | 95001001 B8 10000, 8500108 800085 | gy royg | T9asad.| Q1610031 ] 50 te 12D Noocritieal____. ‘3ol maderial: they cocer every 190 (oW et | 25
nenskareses day 4 bévy sandy clay = and lleat varioos saghes.
lay lomm; at a depth of lomm, with some

% nehes, yelowish eluy Eterbedded
loam and large sanditones. mnditare.
that ccoer erratically.

o1 | 106022 Inches of calesroons, | Dto 18.....| S5ty ey CHet OL, oo AeTovrenen| 9000 000, 86 0100 0010 00| BS t000....| 16| Ceitien o 100, 50...| 1080 2| ANemsting buyers afhard and soft chalk; hand | Mosthy bess than
erumbly siuy clay oostaln- | 1810 M....| SEy clay sod st WA A TSR USRI | W | In upper frw Baches snd siternatingly seft | 25; some sty
g e ki fraqgrments. chalk. s bard belowr, mor thas 25
v din chalt | M to304_| Chalk,
rulbie with fins earth is
the Imerstions, over chalk
that is bard b 3o upper
e Inches aasd alternatingly
soft pad b T,

.H“""n."!ll Gtett__| Chaylam.._._{ CLorCl - S L S wren | woe. | @ul.foese | leanas | saswess. | 7w | Marpiee 1,500 fo 3400 [3in M. D.E!--EI -I_..l_.ln ufuhn.h!u! Blore (hea 15
Ing maay limestone bug- Il 1 preaer Septis.
meman, o7er Tl about 12




160

Tanee 3.—Brief descriptions of soile and of seil propert gnificant in eng ing—Continued
[Duashes In ectamng ladicals ther were oo dabs an which ts base sa estimate]
Classtosin Prerentaps pasisg shere— Cnderiyiag matarial o 3 depth af 19 et
o] M ooy e toa | dne | dew | mexe ||remebiny | mecios | A | e | ek e | ey o o L
(trpical) | UEDA tetore Unitied AASTO |(Sdmn) | @imn) | Eomm) L] talegary f =y Mm Pieariplion o sndeiying matrrial Hardoess (Mobs
Costinmed— e (% pir Tafie Lhgm. Ohmaler. i
00 | Tarmt amoristion, |  Enches of irctooed Eme-
by, msoe cnnitaining fine et

I imierations, ever Inctared

limarsiore.

Tocrand poils, chalt | Aboot 5 bo Minchessl | Diem... Cirwveily ciay GCer CLo..| A-for A-T..{ S0b0 86| S0caB...| 0case..| soo .| oamre | 70esna_ |ooseanis | oocobas | Mlaegisal .| 1,500 002,30 | 500 00.....| Phaky, Iractured chalk; fhin bedded sad soll | Some mons sad
mbstratum, praveily chuy loam, genr Jomm, I wpper part, teedir in lower strsta. porne bess thaa
uighting. chulk, 25

TFrelaity clay. Alboat 80 43 T dnckes ol s .| Clay. CH. 1. saponi | sscanon fssbaton | sonese. || preenn o (e ) ol Verperiieal .| 10070 M| Clupey sod prawelly alleviss: mssive; | Les b

slowly pormeabie calcows srala of graerd oocur eratically.
ey ambstetom i strats-

(il ey alleviae that,

I placrs, contains pravel

Eyrers. |

“Trinity assd Fris
i, dreqently
Mooded,

Trinlty.........| Boe description of Triniky
ey (Tel.
- P— NS
ey o (Fri.
A Nemesloam, S8l 30 1o &2 inches ol calearcoes osadn .| Heary k.| CLor ML~ | A-Sor A4 | 55 o bRL_{ 55 bo b0 | 55 bo 00 | S600 8. 2ot 2. ... THea b .| M3 po 004, | 86 totom .| Noneritieall .| 1,300 0o 2,300, .| 3 ve &2 ... | Lossy allavium; wassivr; enderivin in places | Loy allsvium
oot sdopes. e 4 Bght clry loam, CL. by pravel. ey han 1 pras -
VaB | Vesmulem, itad ‘ever losmy alievham o Bwe | Baryhan. .| Clor M- | A-for A6 | soraom | sscoron |eocosen | Toooss.. |l sesses | aomabd.| ameoei | | Noerital.......] uhl.._.wl
percent sipes. el
Wek | Veoms day bouss, 06 | About 18 lo b isches feal- | 0po 1| Claylosm .. { CLo ... | &-Tor A, | sanenm | sssaion. | o5 seam | sesom. || Loks 1. .| TGN .. UL TS ET™E R V2 R— 1,300 b 1,800, .| Wit 80...... | Leamy slleviam; some stratiiontion; mder- | Loamy allsvium:
§ persend sopes. earoous cluy bowm fajemm, | d6te .| Light claplosm f Ol | A-Tor A6} v9000m | 000 | B5ta 000 | T5noBs. || Lons1s . T B A o L M Marprald bl ey el Lt oy be comended loodly. | kemvilma I
WeB | Veomscaylosm, Lie | over lesmy sllaviemc Maart_.| Bevyloam . CL, ML or | A-farA-2.| sste0m | sosese | dotota. | 25eom0.{| Lok S| 7o toRA....| 056 o 06| B0ke EML_.| Nomeritial .. ‘aravel. mere than
pepoeed slopes. wraeed, cemended i places, (78 s
ol | Wenns dlay bousm, 3 (ST

5 pereena skpen.

WhE | Webk lloe mady Albeul 5 ta 38 Inclen of meo- tokt..} Floesandy loam..| SM er5C.... | A-dor4-2..| sssanm | ssse 0| B8 om0 [ 2spob0__ || Loga 15 BSbTI. A b QIR 0k 135, | MNoncritical .| 900 ba 1S00...| 3050 5. .| Susdy clay be mady eday kam with weakly | Less fan 15,
loum, 1 fa3 prrorst | ealenroous sandy losm, over | 124a4..| Clag lesmever | B0, CLor | A-TorA-h.|8000m | ssnedm | oacadon | wsposo. || a6sa 0 | 66073 06 b0 018..] Sie 138 .| Critisl or mar. eommoidaned madsione,

shopes. 188238 inchies of noncal- mndy day. CH, giml

WhE ehb Boe smndy carrons mody duy, ey, or | Sosdal ) Lightmadyclay | BC,CL,ar | A-SerA-7.| TSea0o0 | mmnenm | oocosm | 4stom . || dstona.. .. T3 bod .| LB B0 QUS| S0 tn 138 Mfwrgioad ermeon-
losm, Yol porornt | bravy mady clay lom, Intervedded BM-EC. eritiend
dopes. orer calemreom mndy disy with mndstone.
WaCD | Webb solls, ThaBper- | fasandy clay loam; frag- I larwrer part.
eni opes, eroded. | mermtn of alternd sadstoon
WeCl | Webb solls, 8o Sper- | pommon Below s depth
cred topes, pevercly 20 Inchn,
el
WA | Wiy kam, 26 1 56 inches of noncalowre- | Bde 15| Losm .| CL oML~ | Aford-d. | mstn 100 | 5o e, | ssioion | eess. || Losods... f 7oba7s. .| aintoaus. | st mm.| Nonerwial ... 000,500, 35ke 88 .....| Crambly, By Mamy sedimests enderisin in | Lessthas L
peroent slapes. ‘ou loarm bo smndy dlay =" pilicrs by pravel.
WmB | Wilacy Joum, 1093 | loem, over calewreoss musdly | 1S o 56| Sendy chy b | OLooe..o...| A-Sor -7 6o 100 | 05 1o 0, 98 4000 e f| Lotars 78t k... | R de s, | 0oL | Neseritiasl.........|
peroeat sloges. clay loam fo b oaderiain M| Hearyoam. | ML-CL ML, | A~ ... &t 100, | #6tn 100, | &30s 300 | 704085 LSt L0+, Ed.. eodseans | BStols | Nemoital ...
b places by ravel. BM, or GM,

Zavals foe smndy bt 2 4 A8 Inches of fne | 00| Finemady boam. | CL-ML.| A ] i 000 | ssisi00...) sseim | sssans. || Lods1s 38T | noteaun..| pote 10| Noneritical .| 1100 bo La00. | 0 ie 85 | Loamy aBuvis] sediments stratifed with | Less thes b
hoam_ sutcdy loam tolourn, over | Mlo &34 | BtratSed Beht | L. f 4T e SR 00| W0 I00f G@be 0 | Teeas. || LAelS ..} 6300 TS| 00 oGN] POBe NN | Nemeritical.... .| clapes sdiments.

stratified Jommy and clayey nd tesry
sediments. ey clay
lomm,

Zavals il Gewen
solls, inequently
Booded.

T, — Bew description of Tavals fise
smadly loaen (24}

Gowen | Ber decription of Gowes day
bomsz (Gl

Soil Survey of Bexar County, Texas

! Fr solin in wikelh bedrork was o1 & depth of less than § foet, teacings were made In U soil Snes Jost wbeere (b bednock.



161

Soil Survey of Bexar County, Texas

TanLe 4.—Engineering interpretations
Sulabllity for— Sultability a3 soarrs Properites afleciing we In—
Suil and snp syssbals Feundations fer | Low smhank- | Compasted | tlon for Ponds. ...H“:-ﬁ;
1)
% Mool subbase | Foad M F e—."._l!.l l—t“lll- llhvlf_n...ll. ] Togesil Sand oe gravel Tesraces _u-_ll Waterwayn L]
(untatod) | ‘comditions) | ek han §. | - vomand Reservor Embakment
Bigh) sewage bgoans
ustin sy clay o, Fllalin walintde. .| Falr............| Far. ... Gsod. SRR Moderate | Falr e poee; ol | Moderate Ball preperties | Eoll properties | Erosion bassed; | Iigh Bema contest:
(hu, AuC), Tnigh Hme surisos lager neods cone: | with Sat Iavorsbie. warahle. Bigh Eme ehlopusis hazsrd,
content. elalky mmar] at depil wiopes; bigh comtant,
ot lme centent.
Treackett chay losam [Poar. e Potr, Poar. ool Fuir [0 L S — Poc. et mitable. ..\ | Siow pormeability; chalky high lima
(BeCh. mard it dopdh ol 2 fret. chalky masd chalky marl shallowness; content; ellotosls
ut dopith o 3 depeh hig lime hazard,
o, oot content,
Teackedt solls (BeD, | Good below jood below | Poer. oo, Falr fiod Moderateor | Poor..ooce. multable, .|| Maderste i Shallgwpess: | Shallowness; ek suttabis
BrE). deptholg | degath saver; eatra limestons interbedded chalkor bac | chalkorfrac- | notsuitable. | dor krigation,
Inches. Iches, sorage aen willy chalk at depth of 1 Sured Beme- tured Nisie-
Deeded, foat, stoncaldepth | slone st depih
Trackeitaastin oot ol foat.
comples {B3C): 5
Austin, ... Pusr, Not sitable..| Not sultable. .| Palr....o| Fubr,. .| Oood......_.| Moderste_ ... | Falrorpoor; | Mot wsitable. ... | Moderats Eresion lmasril: | 1igh lime costent;
Tigh lin surisce liyer nesds cove; | with fat taverabie. Tavoralie. high lime chilanesh baard,
conlesl, chalky s at depdh of wapes bigh content.
4508 et liroe content.
Dracke, Good below | Poar Gead.... L J {7 R Modersteoe | Por...... snieable. .. { | Mfoderate permeability; st r.r
degih dlepth of mowere; eatra. le=entone inlezbediled chulkorirae- | chalkor esc- | netmeitshle | for brigation
Inches. inches. BOTNpe aren with einlk ut degthof | tured line- tured lme-
eeded Soot. sameabdepth | stone st depih
foat. ok,
Brackelt- Tarrast aso-
elation, hilly (81
Baackett..........| Goodbelew | Good below | Pror. | Good... b1 S e TP S — Not sulisb
depth of idepah ol e FElE Himestome nberbodded chalkor frac- | chalkertrse |  notssitsbile. for irvigadios.
Incher. Inehes, slarage srma with rhalX st depth of | ‘tared lime- tured e
Dended. foot. stane 2t sane st
depth el 1 dapt ol 1
feot. toal,
o T BN § e Poor...oo..| Poor, ... Goodl..... Poor;very | Geesl. Elw laard
alov. o at Enbe lmestane ok dlepth of | licasionent | lmestons st | limestonest | depth el 1 lok: met
denth of erushed foe ool slopes. depth ol et of L dept aralie mils,
foal ravel. foak: pos- oot ditver- Fouk, erusdan
arable soil. dons potfess | Barand,
sl om by
oty
Crawlyrd ehay (C8) o] Poor.....coee | Poet. Foar. Poorerachs te | Fabr..........| Good.........| Bevwre;Bme- | Fabr. ... How el properties | Soll properties | slow porsealility; b
dangerous o5 wame bedrock sloms bedrock ul & depth | with st tavorabie. tavarable, Faverable. waterbolding capaeity;
tewrt when atdepth e tedint. slopes; high e bedsock
dry. tod el sharik-gwell deplh ol 2 103 fee!
potentisl.
Crawbndsnd Bemar | Poof. cocucan] PO, ooocenee | PO oove o] Pl T e | Pl Fair; stomes | Bovwra; Bome- | Poee........... | Not suliabi How Fale atabill Bl prepertian S
whomy sl (Ch), stomm brubrock. Bome bedrock stone bedock al depth | with fiat Tevel, nos- Tavoesbia ‘slomy, man- st bebrock ad dp
depth of atdenth 2 3 ek, slopeschigh | srsblegsole | wery stoay. arabie saflt. 5.3 leet; 5o stany
tot, Theet, sherink wadl ‘be cultivated,
pobential,
Crockett fine mindy | Good ar fulr...| Goodoe tair...| Farorposr...| Palr. ......... .| Cood..._.._| Good below | Bevere;exirn | Good (vartses Show : i, il des | Godl pevgertios ey slow .,
losm (CIA, CIE). Septh sorgrare | Bayer). asalnriad peeds cooe; with flat. faverable; Eavorable, sell crusts Ty sabsall: high wakes-
Coucheld sala {EHCT). Bet. oeed. mody dalyspdmad- | shepen. Lerraces mol whendry: | bebling eapacity; lend-
dene st degth of & b 30 maded il eatablishing iy bewand sy,
el wlopa s 1 pet- wegetation s
ot o fess, e
vl oy fin and | Good........... | Coed. Good or fair. | Pabr._......_ | Fulr Fooetue | Poor..........| Blight.. Fdr. esoes. | Falr Basly textare; Ereslen hasard; | Hapid intake of water;
(BmC). sell nrd gk sive mepags. poor stability; | not smitable, | slitalin Iresgaeat applicstions
Duvalsalis (D33}, il are mksiails, [osmery eded; sultshle for
lzed. sprimkler Eerigation
L




162

Soil Survey of Bexar County, Texas

"Tans 4.—Engineering interprelations—Continued

Guizsbiiny for— SultabiliLy s soutey of— Projerties et iong o G-

of lhnlia-
il Corrasion
Mt we "R |imm] o | EESS - - PR | W2 | S |4
| o | N | S |SiEn (Same S T g
hlgh) sewage lagoony
L o L JVURRE ' ™ RIS § 7 S S SR ¥ S [ - Modinite. ... L — Mt sl .|| Moderale prrmeability, | Pulrorpoor | Sodl prepertien Good. oo Mhgh .
(D=8, DnC). ndutone in sutatrstutn, | stabily, Exvorabie, faverable. Auroralile;
eruston hazard
an hrongest
slrpes.
‘Esturh fioe el Peer.......... | Pulr Fuir, T, Fout.....oo..| BlGHL......... Poor.........| Doodswell. terzmabilnly: Toce stabiiy....| Poor siabllity; | Poor stabilily; | Eresion basard; | Rapld permeshllity; Encellent R
(el hagard, yeaded mail. -uﬂ!i! o motimitable, | hotmultable, | sitatin sulahle for sprinkier
hagard, Evigatien saly.
Friochylum (Fr). | Fairbelow | Puirbelow | Poor. Poor; seraslonal | Poor; o0 | Glood L - — ¥ Modersls Noteeded, | Owcasions] | Ocokasd | Mdrale permealility; | Good. ..oooovo| Migh. ce.s
el degih Houelng. wlora] floned- ‘shomil oo bads afgeomel. || sextioeed beds of gravel. Ibecase of Reoding; L ocatiefial toling.
ket fort. ng. Ieg. Sopegraphy. | HScfappll | altstien
rathm be- e,
e o
tapography.
L R L [TSu S o] Pootgoccae | ood..cone.f Sevemoome | Oood....o.. & Moderste o Falr Notoended, | Soll properties | Ocessbomal Moderste permeshility; | Good . oocanisans| Tligh.......
sotal flood- shnmal food- by escemive sepage. Became of taverslie: footiag; mederats witer-halding
g ng. topognphy. | lemdied appll. |  siltstlen exgacily: soeaslomal
catlen be- hanard, Eoding,
cause of
tagoEnphy;
-
Hisoding.
il dead (G Prer. Thoor. | SO N— [ T— e, Fair stabiiy....| Stecp slopes; | Blocpslopes; | Storpulopes; | Storp slopes; semeableg | Good, ..., Migh. ...
Heep, kot depde. || glopen. ' monarables lack ol cut- erosion ot mmitable: for i
sotmitshle | letsiBmbied | bmeed, tlen.
tor teeracing. | spplication,
lygivalyiand - | Vorlbie..... Vackel b R Voslable......| Vel ....| Vortabie. ... sl ... it Wasiable | vartata.._.... arkbl. .....| Vot .| Variable, . .ooeo| Vil oooeoeicrrenn] Vastabl........| Varlalde
200,
Toeckiey loamy Mt | B00ermneesnd FUE e oo ot Bit,.| Fait.e..........| oodifrur | Poorio mr | Moderate......| Falr..._.. Motusitse.._ || permestig mrtsee lager; | Vale stsbility; | Poor stabiity; | Poorstabllity; | Hrosion haaard; | Deouphiy watfacs biyer; | Fair; tow e | ighcooco
ol {HAS, HEC, facm bayer Face duyer; _t-_,c.-l.nn.h.-“.. surisee male- | Bimited appi |  limitied sppll- | siltation has | poed waler-bebding temal drin-
- P | el o depihad S or  fet; dalmigte | ool | comEwed | k@l | cpey el e
Sk mordy poeed o ipheerd b e s wodel o etablish
('8 ek o v tain
section
Toouiten day (M08, | POOL. .ooveeod OO oeroeeed TN, o] i erackt | Pt [ T— Fr.......... Sow Tale stability High waterbaldieg oo | Puoe; pracil- | Very Wigh..]
HeC2, Hell), dmagprreus erucks when Iy caleareocy marly clay | with flat favorable, Eaverabic; tae pelstion- | poclly; sowpermehiliy;|  exlly imper.
el d; e Mopthals kel | abges bigh wilots | sbiprssl | sterppes neksltable|  vieus
dry. seagn ad shriskawell when dry. erachs when | ot rvigatlon.
nded. polential. dry.
TRseten Sumster elsyy
(HoD3):
I S— b B O L T [ VS ' " T O o : Palr siabllity " Pooe; peactl | Tigh ...
s  hepingd ek oty duy | wintar | | megwei | sty | swepskpe | ostsabe ki | ol -
extent when oy et at depthaf§ o 1 Aaped; High carvos ety | cavous marky | poce sell-mobi-|  Hoa. ot
o, storage seea faches. shrinkawdll | clyatdepih | daysidepes | ot
s petemtial, | ofSll alsts i shis; ol
actes. fachen. erachy whin
dry.
Tomtem............ Toar. |1 — Foor. Poorerscks | Fadr. ... | Oped..........] b 5T — Elow Fulr stalsiity T iigh e | Toor; practl | Very bgh_|
bl i simegly calcievom mardy | with fat tavoealde, farorabli soll| turerelstion. |  paciy: showpermes | culy e
St ey e ciyatdeptholStay | slepes bigh eradawhen | saipgsell | Ly eepshomoct | vias
dry. seeagr anvs ot shrinkawll A enckywhen | waitable for Eriptien.
‘meeded, potential. .
Boirten Biackdxy | Poer.coeeed) Pooteooooeo] Toor. .| Tour; el | Flr............ [ T— Falr. S Pl stability High waterholding s~ | Poorpeactl | Ver high
,,,,,, HiC), to dangeroa crachs when streagly calcareos wilh st Aaworahie; Tarorable, ture relstlon- | pacily; Mo pannes- cally fmper-
o ridd shaly chspatdepthal | slopes; bigh | e nst skl ll Bl sirenpet sepes | viow.
b - 1o 0 fet. dhrikaw) | meeded f erickswhes | et nuilable b brige
pteniisl, slope 1s 1 pur- iy, tan,
et ot s,




163

Soil Survey of Bexar County, Texas

Tanre 4. —Engineering inferpretations—Continued

Baitabllity foe— ‘Sultabity as soanvs of— Properiies iflecting use in—
Sell ol map symbols Feundatisns for | Low embask- | Compacted ﬁﬂl‘!’l Foaia sulte Coresien. | Busceplibil-
R Wearing | Jow bulldings | ssents loe sew- | earih lining. I-lml.l! S Difversian: s Fﬂnlhlhﬂl .. petential | ity 1o erosicn
= {untreated) | conditlens) __“ﬁ. ih.| veknand s e Ressrvoir Enitankment .
Hoaston Blsckelay, | Poor... ... |TPocr..........| Poor........| Pooriemcksto | Falr.........| Gioed.......... Falr. Fuir; gravel i ] Poor soll-mols- | Stow permestdlivy. ... | Poor; prac Very high._.| Nene,
Leracs (HILA, HIS). \nngrrous cracks when st degah of R depth ef aboutpioer, |  wih flst Invuratile, tavorabie; ture relation- tirally fmper-
extent when dryjmtr £ 17 et apes; high sail erseks shigy; sol it seaseti.
dry. MOrREE W whriskwell Iem dry, onacks when o wader Labile
necded. pesential. &y tdepthof
mots tan
leet,
Hauston Black [T R Falr. Goad...........| tiood er fatr..{ Usod..o.....! Falr Not sultable. .| | Stew Fale stalility; | Soll peogerties | Soll preperties | oo ssil-mals- | High Very high .,
eravelly chay (HuB, damgrros eira storage Iy mlcareous marly clay | high sheink- favoraie, ter- | Eavorsble,sall | tueerelation- | Byislow permsability: | bmpervious, severe,
Hul, HuD). exteml when arm mended; af dhepth of § 5 9 femt, swell patess. maoe 0ot Ses- | ofacks when g sudl atoep sdepen,
dry. oracks. tial, dtle ilslope | . ermcs when
s mmare than. ibry.
& pereent.
Karnes Joam [Ka8, Peor insur. | Poor n sur. Poor..._._.] Good...........|Falr .. .| Fabr .| Moderale...._| Falr; high Falr: sesttered Mosersto 40 Fupdd penmes. | Cioed stabitity; | Sall properties | Soll properties | Low Ereelient.......| Migh........| Saght e
Hag). lace buyer; thoe buyer; lime oo pravel beds lity; pravel beds st moderade to lavoeaile, tavorable, Ing capacity; iy, bigh lime con- mnlerate.
Rarnes clay Joam good below | good belew test. st degith of depth of 3 £ 10 feet, raphd permes- gl line corr | ded; slragrst o )
[N depthal 3 depth of 3 30010 et Ity tent; mainte wat sudlalie for imiga
el et mance of vege- | tlon.
Rstion diifi-
ol
Krum comfiles (Ko}, | Poor......... | Poor Foar. uasf Pl Goodcie oo Moderate. ...\ Fulr (uefiey | Notsuitable. ...| | Modersls perneabilily; | Falestabillity | Soll properties | Sail properties | Soil properties | Moderase pormealaiity, | Goolordair... | Wigh . | SEght o
layerh. tractyred Emeilone at wigh flat lavorabile. Laveesble, tavomabile, Bigh wter-hobding modernte.
depth ol 380 T et slopes: hrigh eupmeity,
swiak-ywell
posential.
Leming by fine. Good—.......... [ RO—— b | [ SUSSSSSS Good or fair...| Poot lnmr- | Moderats or | [ Notmillable. ...| | Soderats pernability; | Fairstabiility,. | Poer stalility. . | Pooe stability. .| Sandy testure; | Sou permesbility in ssiv | Good o lar ... | ligh..... | Nuoe ta
sand {LIE). Die bayer; | savere. enreasive soepmge. woston hap | oll; raphd permeabdliiy mrerase.
ood el ard; slitstion | i mrtste byper; mod
depth ol hasard. wrale wakr-elding
T ot wajaily.
Lewlseilie ity elay | Poof..o.oooer| 100Feenrns] | S— TPeor; eracknio | PN} God...oev | Moderute,......| Folf........... Fur; pravel Moderale Sall properties | Mloderaio pormnabiitiiy; | Good. ..o Migh........| Nooets
{LwA, L8, LeC), dungerous, wmay b found | | pureasive soegge. with Fat lavorable; Lavoenble, Lavorabile, msaderste water-Bolding maderase,
eatenl when st degth of opes. tarraces ot apeaity.
Ary. R N needed |
slop 51 pera
ool o last,
Oiredia, chay bosin Peor...coen | | ——— Peee..........| Falrerpoor.....| Falfe........| Goodooo .| Viery sevene [ [ I— Net sultable. .. ility..........| Fabestabill + | Boll preperties | Voor selt- Nery dow permesbility; | FPoor; lmjper- liigh.........| Neoeor
(Qra, OrB), eatr slomp with fat terraces not. favorabie, muolstare rely | bigh water-belding wioma, alight.
e pecded. shepes; high mredded 11 tlonship; eapity: milkability
shristsaell sope i | lendency Lo ganslionable.
poscitial. perientor erust when
e dry; establish
|=g vegriation
i udt.
Patrick wmils (Pah, Cood or e | Falr belew b S Oeod ot blr.....| Falr.....ccae.| oo oo.. | Blighl...........| Good turhoe | Good; pavelat | | Atoderaty ¥ . Shaltx e gravel sl [ ER— Tigh...... Blight or
Padl, PaC). belowr chepi | e of yee). deptboiter | | fimestone gravel st gruelat pravel st erare at degth o 20 3 etz mnderate,
ofiflinctes. | o8 Inches, et depth o 2o 3 fest; deptheiZor | depthel?or | deptholZor | mederate permesbility.
enoniive sewpage. Tleet. Fleet et
Pitsand Guarries Matappll- | Matappll- | Natappll- | Notapplicshle..| Notappll- | Netsgpll. | Notappiloatle, | Notappll | Mot applicable. | | ¥ot sppisealibe ... o le..| Sot spplicalile... dicalsh Nat applicalde.........| Mot applicable...| Nol appll- | Not appdl.
{18 rubile. cuble. cable. eatile. ondle bl rabile, cable,
[T TRl S S — b — | USRS VSN ' I Very sevene: ! ot | . les | Bell erachs Tendesey ta | Slow permeahility: high | Poor: lmper. | Iligh ... et of
15a8, 5aC, SaC2. entra slomee icknens. stome st depth o 6 13 ‘with st Iuraralile: whes dry; cnast and water-hodding comeity; | vious, Ve,
e eeded. et lopes, noed faiaty Deed laisty clod; estab- saitalillity qoestionshle,
¥brong gri ‘stromg grae lishing veg-
dient for lient for wtation bs
dralnage. dralzage. difieult.




164

Soil Survey of Bexar County, Texas

TasLe 4.—Engineering interpretations—Continued

Gultability lat— Saltability s soures of— Fropesties affecting use n—
[rr— Dagros of tmite- Poasls e
Sull and map symichs coring | Foungations ot | oenta for sew- ﬂ L LT3 D _.Hnun_luEI._u. e o I Hutoeptibil-
Tosdssbbess | Roud 011 aurtace o Jagoons lea.ll.!.-ﬂ!l_ Togaail Sand o raved Tutraces terraces Watermwapy or Irtigation posential | Iy to-crosien
(umtreated) onm k. | e fr— [ram—
gty sewage lagoons
Blephen. sty clay o S L~ S— Poor...... | Pairiende | Fairoo.{ Good.......| Severe..........| Fuir (ourkacs | Notmsibable....| | Siaw permosshisney: IPoce stability....| Bhalowness. .| Shalowmess. .| Shallowness; Pear Musderate.
(528, S=C)- bt tn slullow Raer). ‘natlowress; chals ot Bigh lme coo- | cept® of 16 te 4 lnches,
wver chalker Arpth of 1810 M nches, fents estalr-
mestone. labirg ey
etation b
diffirsit,
Tarmnt assechitice: | S— b — Poer...... Gead....c.oe. Proos; wery Goodl.......| Bevere; Bme- | Not sultable. . : vy (¥ Poer: prac- Mlodetatedy | Nose b
(TaB. TaC, TaDi shallew. #ice ut deplh by estone ut depih with st Emesicoest | Hmmtonest | limestos depth of 1 boot; penar- | tically - gk, mederate.
ot crushed lor T alope, depth ol 1 depttiof L depils of | abble soil. oo,
el st nenar- foot; dfver- Feog; ermtan
bl woil. siens ot hasard
Beastible oo
hilly sails.
Tarrant soils, ehalk Gosdor bulr | Poee..........| Foor Geed.nee Pect.........| ol mumy | Severe; chalknt | Falr fmrises chalk 3t Poar; prac- Moderately | Nese lo
substratum, belw depth chailtineg. | depth lager). shallowness: ehalk chalitat chalk b chalk sl depth of § bo 12 inches; | tieally fm- Bigh, moderate.,
undulsting (Th). ol ments i Inghes. st dhepithof depthatSio | dephelSte | depthers nenarsbie. pervious,
et | minnad fnches. 12 Incbes; 12 bnchas, 12 ke,
uyer, mocarahla
sail.
Trinity elay (Tel. .. .| Posr. Pt POor e Foer; eracky Pl Good._ ... ke Saw gravel | Falrstability | Mot nesded, be- | Overfow bas- | Overow bar- | Siow penseshility; gh | Poar: prae- Very bigh.| Nane.
dasgerows 3 slorage anes rurel beds afddep i o4 10 12 e, wilh Sat canse ol il ard:station | water-halding capacity; | tieally Im-
teni when needed. depth, n some mreas. shopes; high topography. hasard ‘overilow hasard pervions.
dary. 12 det, htink rell
potntial
“Trizity sndd Frio pals,
treguentiy flooded
.
Trinity. Four.. .| Poor, Poor oo exakcs Falr, [T R— Fur., Falr; pealtered Siow permeshility; gravel | Fuir stabllity ot needed, be- | OverBow baa- | Overflow bua- | Slow parmesbity; bigh | Poor; prase Wery bighe.._| None.
danperous e- sLorage wes. el beds ol depth o et with flat caume af and, s sltatlon | walerhsling capacity; | Healiy bn-
ent when mooded. depts ol e e, soges: hith [ hasmnd. ‘overtiow basard. pervious.
&, 12 fout. shrnk el
polential.
Frle. Fairbelow | Falrbelow | Poar.........| Poor; oecasional | Poor; oces || Good......... Sermeeccs- | Good........ i, scatierel odersle permeabillty; | Good stabllity. .| Mot neodsd, be- | Ovrasional Creeaslonal Moderats permeabity: | Good............ High...........| Stederate
depith depth Sooding. wianal food: gramel Bede. soaltered gravel bedn e ol feoding; bm- | Soeding; sl- ‘ceasions] Hooding.
Jest. ot b ing. ‘topography. |5 mpplica. Ealion hassrd
fien becausy
of tapog-
raphiy.
Vemgilsam (Vah, | Poer. Posr..... | RS | " R S Oood—.._..| Mpderate... ... [ — Furjseattersd | yrosensy toraghd perme | Fuirpiabillty | Soll properties | 5ol properties | Soll properties | Moderate pormestility; | Goed——.......... L — Nt
el. Sl bads. sbility; high liane coa- with st tavarsble; ter- | fwvorable. Tuverably; strengest slopes nat evere.
Vienaas clay Joam (e depth of Leat; pruvel a8 deplis of shoges. raesmat aliigtion buz- | sabtable for ieripation
¥el o). aboat 6 feel. s ‘mewdied i AT shope b
slope is | per- loss Ghan 1
emlor les. perceal.
Wibh S gandy lmn | Goodor tair....| Coodior fakr...| Goodor far..| PoOf. . eeceeemae. Goed. ... Poorinmr | Seversenws | Oood....... st ssitahle. o srice | Poie e Gall praperties | Ervsien hurand; | Siow permeabllity in sob- | Sow permes- | High__..| Sligh! to
WEE, WhC). Haow bayes; faruge wws. laper noeds oo, 32l Bwceable, siatiom has- | soil; moderate wake- bility. sevare
Welshy oy [WeC2, poodbelow | mesded. stome ot deplh e, ‘Eoiding capecit;
WaCI. adepthsl) foet.
foot.
Willaey b {Wim, | P oo 0 S . w———) Samum— " WS WS E———— [ T I Fuls; peatiersd Modsrate prmestility; | Fuirstubility | Notwsed,be- | Oveflow has- | Ovesflow has- | Modenste permeability; | Oeod....... | Kligh... Hona o
b 2 | ik pavelatdeplholdte | withfat canse of and. il awerfisw hasanl moderate.
gl o 12 foet In soime acead. stapes, bapograpay.
12 feet.
Zavals e sandy kam | Poor. Tour. Poar..........| Fair. 2 N | T SRS - ¥ T— [ S— Soderate Netused be | Usolfdive- | Sbationbar | Moderste permebllity; | Ooodo.o..... High. .| Nonsar
e exreasive seepge. cause of sons limited | and. Now wator-hobding ca- L
bopograply. ocaase of pacity.
topography.
Eavals and Gomen Fulr or poor...| Far. . Netsuitable; | Fairor poor...| Good 1o poor; | Slight........._| Goed..........| Nat Moderat Netused, be | Useoldiver- | Sltatlon bst | Abwlerwie permeability..... | Cood. ... Migh. . Nosser
slls, frequenity socasional variabls excessive seepage. camse of somsiEmited | aed. alight,
flooded (2g). Saoding. texture. Nopophks, Rcannn of
topography.
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Tasv 5.—Engineering test dota
[Tests performed by the Texas Highway Department in accordance with standard procedures of the American Assolation of State Highway Offiials (AASHO))

Mechanical analysis ! Classification
P ing sieve *— P ller
Soil name and location of Tews report | Depth from Lineal WS DA e ojﬁ«_ws - Liquid] Plas-
sariles Parent material No. surface Horizon shrink- limit, | ticity
age : index| AASHO | Unified ?
No.4| No. | No. | No. | No.
Yin, o, | e, | e, | a7 | 10| 40| 0 | 200 | 005 | 0005 | 0002
mmy | 20 | (042 | (0.25|(0.074) mm. | mm. | mm.
mm,) | mm.) | mm.) | mm.)
Es_m;“”gm_w"q? A Chalky marl (1-201-R.....| 0t m_mr. L0 "

miles NE. of Sun Antonio | Chalky marl...........| 61-201-R....| 010 %6....... ’ W6 100 00| 87| 87| 84| 83| 63| 52| 66| 33| A-7-B(18)...| CH.
on Nacogdoches Road O1-02-R.....| Blodi.... LOOL Ol 100 09 05| 85| 84| 82| 81| 60| 48| 52| $2|A--6(18)...| CHL.
and 0.5 mile NW. on O1-208-R.... 510 T2...... LR MBI 100] 99| 07| 95| G| 01| 0| 6| 51| 46| 2[A-6(10)...] CL,
Stahl Road. (Modal)

125 mile E. of Randolph | Chalky marl .| 01-246-R.....| Oto I0...... 101 5 5 | AT .| on.
Boulevard in Robards, 01-247-R....| 161030......| AC....._._. 0 1.8 w% “w ww “w ww ﬁ mw w“ M mw mw Muc w‘m Z”“Mw“w CH,
m_o%_w,_ﬁss Rond. O-248R..... 3610 5L.oc.f O %] 138 e 100 08| OT| 88| 72| 0| 46| 38| 96| 20| 13| 3| 8| A4()......| BM-SC.

0.3 mile N, and 04 mile E. | Chalky marl.......... fl-267-R....  0tol6....... Moo 12 L9 168l . ! 9| o | A7-sum .| cH.
of Lockhill-Selma Road 61-208-R....| 16t080.....] AC. ... B Lo sl W% Mw .ﬂ wﬁ__ MM Mw M“ n“ WE Vi _._.IM;W:. CL.
ﬂw@__ﬂmﬁ__iég_a. 61-260-R......| 3010 6...... o B (O 1 (| e ol o o8| of| 04| ol oo| 60| 4| 38| 17| A6uN...| CL.

B
Houston Black eluy, terrace: _ e

025 ﬁ_“mm mﬁ_ywnu _._mhs. 0ld allaviwm........... Ww.ﬁm w% wﬁ_m | PP 1l _% B0 1 00 Hum WW Ww ww wm wu_a “w w“ .q_,w nm H.“um %W o
fon Hig in San -280-R....| 3010 42.. 1 L %21 7 0 70| G,
i on M Rond iR Rt ol twl Lo 00| OT| 4| O0| TG 61| 47| 30| 38| 34| 3| 2| 2A| 64| 30[A27¢)... G
1346, (Modal)

0.25 mile 8, of US, High- | Old alluvium..........| 01=276-R....| Otodd... o 202 1090 1 |k 7-6010)....| CH.
sy N0 00, GT-R.- o1 TR TT I o o e s e 1 B TR AR A B R A e
tersection of Graytown b1-278-R.....| Mto8d.. 0 200 208 | Lo 00| o8| o7| 86| & | 4| 47| 5| 39| A-7-6019)...| CHL
Toad and Pleil Road, o
(Light)

See lootnotes at end of table,
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TasLe 6.—Suwell index and plasticity index of tested samples

[Data furnished by Dox Weicaue, deputy chief architect, Federal Housing Administration]

167

Sample Soil type Location of sample Depth sampled |  Swell | Plasticity
No. index index
Ihag. ft.
1| Lewisville silty clay.. . .| Bouth of Ban Antonio; 0.5 mIIe west of Somerset 2, 500 20.0
Road on Interstate Hi ighwa,
2 | Venus clay loam....... .| South of San Antonio; 01 mifa south of Von Ormy 1, 700 14.8
on Interstate H lghv.ny 3
3 | Venus clay loam._____._____.| Southwest of S8an Antonio; 0.1 mile northwest on 1,075 10.7
F-M Road 2173 from dld Pearsall Road; near
Southwest High School.
4 | Venuselay loam_____........ Southwest of San Antonio; near int.eraection of | 16 to 21 450 58
Macdona-Lacoste and Jungman
5 | Lewisville silty clay._.... .| Bouthwest of San Antonio; 1 mile south af Highway | 18 to 21 5, 575 4.2
B{LuWest on Mechler Raali across from irrigntion
6 | Austin silty elay__..._...____ West of San Antonio; at intersection of Talley Road 3,925 308
and Potranco Road (F-M Road 1957).
7 | Brackett clay loam........__.| West of San Antonio; 1.5 miles west on Potranco 2,025 17.0
Road (F-M Road 1057) from intersection with
Hunt Lave, ;
§ | Houston Black elay.......... West of San Antonio; 1 mile south of Potranco Road | 15 to 20_. 8, 425 70.8
(F-M Road 1957) on Hunt Lane; on Essar Ranch.
9 | Lewisville silty elay_.........| West of San Antonio; 2 miles from Loop 410 on | 18t022._ .. _. 4,075 30.0
Potranco Road (F-M Road 1957); across road
from Essar Ranch headquarters.
10 | Austin silty elay..._........_| West of San Antonio; at northwest corner of inter- | 1810 20._..__ 2, 500 20,0
section of Loop 410 and Bandera Road.
11 | Austin silty clay_........_...| Northeast of San Antonio; 0.5 mile west on 0'Connor | 18to 22._____ 3, 300 26.0
Road from U. 8. nghwny 81 North.
12 | Brackett elay loam......._...| Northeast of S8an Antonio; 0.5 mile northwest on | 12 to 15...._. 775 8.5
Lockhill-Selma Road from Nacogdoches Road.
13 | Brackett elay loam._____.____. Northeast of San Antonio; 0.4 mile northeast on | 14 to 16.._._. 2,175 18.0
Stahl Road from 0'Connor Road.
14 | Houston Black Clay......... | Northeast of San Antonio; 0.2 mile southwest from | 18 to 22._____ 10, 000+ 704
Converse on F-M Road 1976 (Gibbs-Spraw] Road).
15 | Houston Black elay..__...... East of San Antonio; 0.6 mile north of Kirby on F- 15t020...... 6, 550 a6, 5

Roud 1976 (Gibbs-Spraw] Road).
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Tante 7—Relative suitability of soils for specifed yard and gorden plants
[“Goud" ndictesthat sl haveonly mince Viniathos; “ai” that ol ave cne o bwo mor imkations; “poor,” that soll heve many mejor liiathons]

Sail group Soil group—Continued
Plant Sands and loams; neutral or | Losmsand clays; alkaline and cal- Sandy and clsyey losms; neutral; dense | Clays; ealeareous; showly ble (Hous- | Mostly nonarsble sils; shallow or very
dlightly acid; moderately per- |  careous; permeable | Fine sands; deep; &a’ﬁ”& subsoil (Crockelt, Orelis, and San ton and Houston soils) shallow; sony; neutral or calearcous
mesble bo slowly lesub- | subsoil (Austin, Gowen, | (Fufauls, Hockley, and g | Antonio soils) (Bexar, Brackett, Crawford, Stephen, and
sofl (Duval, Webb, and Willaey | Lewisville, Patrick, and Venus |  eoils) Tarrant)
solle) sails)
Flowers:
Appanthus. ........| Good. Add organic mabler........ Fair; too limy; chlorosis prob- | Good. Fertiliee, add orgunic Poor; poor internal drainage, Fertilive, | Poor; too clayey, Lo limy. .....eeeennne. Poor; droughty, stony, or toa limy.
lem.  Add organie matter, matier, add organie matter, 3
Amaryllis............| Good. Fertilize each year, add | Good. Fertilize each year,add | Fair; droughty, low in organic- Good. Fertilize each year, add organie | Good. Fertilize, add onganie mather.........| Fair (shallow soils) or poor (very shallow
%«Q—:ﬁ organic matler, matter content, bow in fertility, | matter, and stony soils).
Aoemone........... Fertllize ench year, add | Fair;too limy, Fortiliseeach | CGood. Ferlilize each year, add | Fair; slow bility, Fertilizeeach | Puir; boo limy, slow permeability. Fertil- | Poor; droughty, slony, or too limy.
organic matier, year, add organic matter. “ﬁ_u__r matter, water reg- vear, add organic matter, ise each year, add organic matler,
Aster, annual.......| Good, Fertilize, add organic Fair; toa limy; chlorosis problem. Pw__,s.!é_. Fertilize, con- | Puir; slow permeability, Fertilize, keep | Fair; too limy; chlorosis problem. Ferlil- | Poor; droughty, stony, or too limy.,
malter, ﬂmusﬁ Fertilize, add organic matter, dition, water often. moist. iae, add organie matier,
Aster, perennial. .....| Good, Fertilioe, add Fuir; toa limy; chlorosis problem. | Good. F_E_&.xsv?uuﬂ Good, Fertilize, ndd organic matler........| Pair, too limy; chlorosis problem. Fertil- | Fuir; shallow or stony.
Ewa ﬁﬂ-whh_!r.. Fortilize, ndd organie matter. |  tilth. {ae, add organic matter.
. {wiee a year
Bird-of-paradise.......| Fair. Fertilize, add organic Fair; toa limy; ehlorosis problem. | Poor; low fertility, inadequate Fair; low fertllty, inadequate organic- | Good. Fertilise, keep in good tilth..........| Fair; shallow or stony. Water offen,
matter, keep moist, Fertilie, add organic matter, arganic-matter content. makier content.
Bedingbeart........| Good, Fertilae, keep in good | Fairjtooliny. Fertilize, add | Pakr, Fertlize,addorgsie | Fair; poor internal draimage. Pertiie, | Poor; too cayey.  Fertilize, add arganie | Poor; droughty, stony, or o fimy,
tilth. aorganic matier, matter, _.&ﬁ_ﬁ__w matier, mabter.
Caladium. ..........| Good. Water regularly, keep in | Fair; too limy, but plant may Good. Fertilize, keep in good Fair; poor internal drainage. Fertilise, | Poor; poor internal drainage, too limy. Poar; droughty, stony, or oo limy,
wod tilth. “ﬂ —ﬁ_ Fertiliee, keep in good |  tilth, :.Eaﬁrh.. keep in good bilth, Fertilize.
Canns.........c... Good.  Fertiline, keep moist........ Fuir; too limy, Fertilize, keep | Good Fertiize, keep moish.......| Good. Ferdilize, keep moist. —........... Fair;toolimy, Fertilive, water oceasionally.| Poor; droughty, stony, or 100 limy.
moist.
Chrysanthemun......| Good, Fertilive, keepingood | Pair; too limy; chlorosis problem. | Poor; low fertility, inadequate | Pair; poor internal drainage..... .nv...| Poor; oo limy, 100 clayey..ernmueeeannns Poar; shallow, stany, or too limy.
tilth. Fertilise, add organie msiter, au_sfisﬁ content.
Cornflower. .........| Good. Good Good Good..... Fair; shallow or stony.
Crocus.............| Good, Plant bulbs deep, fertilize | Good. Plant bulbs deep, fertilize | Good. Plant bulbs deep, fertilise | Poor: slow permeability (bulbs may rot). | Fair; slow permeability. Fertilize, add | Poar; shallow or stomy.
amﬂ_ every wﬂ. naﬁw ’ Add organic matter, organie matter, .
Gladiols...........| Good bulbs deep, fertilize | Good, bulbs deep, fertilize | Good, bulbs deep, fertilize | Fair; slow permeability. to open | Fair; slow permeability, Fertilioe, con- | Poor; shallow, droughty, or stony.
ot transplanting time, ot transplanting time. ot rmepleaig b, et sbsol, fertiioe, odd orgavie mader, | diion "_.ﬂ sall by adding sand sad
organie matter,
Dahls. ............ Good.  Water twice n week, Fuir; too limy, Water twices | Fair; droughty. Whateroften, | Fuir; internal drainage. Fertilize, | Poor; too limy, fertiline, dd organic matder.| Poor; droughty, stony, or oo limy.
e o ol | vl e, |, g e, e ¥
matler.
Daisy, shasta....... Good. Teriflize, ndd organic | Good. Fertilize, add organie | Good. Fertilize, sdd organic | Good. Fertiline, add organie matter........| Good. Keep in good tith..................| Fair; shallow o stony.
Daylily Good. Fortlze, keepingood | Fair; toolimy. Fertlize, keep in | Pair .-ﬁ..ﬁa;q; Fair;poor internal drainage. Fertilize,udd | Fair; too clayey, too limy, but plants wil | Poor; droughty, stony, or toe
iy ............ r; Y. 3 SOMER] Y. Fe- ir; te e, Fert 'nir,; ey, y f , stony, ar too limy.
o good tih, P | Vil add egniotttr. | sepei natier . e, J.mas privi
Organie matler,
Hibiseus. .......... Good,  Fertilize, add organie Good. Fertilise, add organic Good. Fertilize, ndd onganie Fair; poor internal draloage, Fertilize, add | Pair; slow internal drainage. Fertline, | Fair; droughty, Water twice a week,
mather, water often, matier, water oflen, matter, water rly. organle matter, water often. waber oecasionally,
Hollybock..........| Good. Ferlise, water often. .| Good.  Fertlze, wter cften..... Fai gty Vel oo ok o, .o Good. Fertlize.o..- .- -] Fair; shallow or stony,
ert
Hyacinth...........| Gosd............ Fair; t0o limy. | Good.  Water regulaely.........| Good.oooo oo Pt 00 By oo Pooe; shallow, stany, or 0o limy.
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Taste 7.—HRelative suitability of soils for specified yard and garden plants—Continued

[*“Good" indicates that soils have only minor limitations; “fair,"" that soils have one or two major limitations; ““poor,’’ that soils have many major Hmitations]

Sail group

Boil group—Continued

T Bgeeidy o

H%nﬂ% soils; shallow or very
i stony; peutml leareous
{Bexar, Baacketl Crawlord, Stephan, aad

Falr; too Fertilize, keep in | Fair; somewhat droughty. Fer-
na&:-_.—ﬂb.q &-’E&ﬂ.‘&-ﬁ!ﬂai
Good.  Fertilize, add organic Good.  Water

matber, add organic

Good. Keep in good tikth. ._.......| Pocr; too sandy, 100 acid.

Good. Fertilise with phosphate, | Good. Water often, fortilize with
add organic matter. phosphate, add erganie matter.

veseennas| Good.  Fertilize, add organic
matter, water twice a week.

covereenr| Good Fertlize, heep i good

Good.  Fertilize, ndd organic
‘mather, water twice & week.

Goodd. Fertilize twice a year,

wecnnens| GOOd, Fertllzg..o.merneeenens
Qﬂ_ﬁr Fertilize, keep in good
eeeee-| Good. Fertilize, ndd organie

Good.  Fertilize, ndd organie

Fuir; somewhat droughty. Water

aa.u,nwmﬂ.ﬁsis:ﬁin

oeganie matter, whter reguinrly.
Banareinnne.| Good,  Fertilie, waier. ...,
ganic matter, fertilise, water

o] GO P s, ke et ond
ereonnes] Good. Fertilize, sdd organie
matter.

Soil Survey of Bexar County, Texas

ir; tao limy, Fertilire,add | Fair; droughty.
: wF:«E.....-EJﬂ_s- E.ip:ﬁwsq.’aﬁe.fr

mnl
Fait; 40 limy, chlorosis problem. Goad. Fertlse, kecp in gaod

Fair; too limy. Fertilise, ndd Fhir; droughty. Fertilize, add
....!E.Lr... water twice a iru-mﬁ.quﬂru.r

o] G000 e Boad - il
Poor; too limy. with Good. Fertilize twice o year,
u -i_.—.«mﬂﬁzwu! add organic matter, .,aﬁ
l-#«bwﬁrlﬂ. often,
ceen-| Good. organic matter_ ... Good, Fertilie, water

tilth,

tilth.
Poor; too limy.  Acidify with Good. Fertilize, add organic

"WEEP-..& organic matier, matter.

Good. Fertilive, keep in good | Good. Fertilis, keep in good

Poor: too limy.  Acidify with Good. Fertilize twice n year,
ndd organie matter, water often.

tilth. 1ilth.

3 iy w:
mlfur, ndd organic matter,
fertilize twice & vear, water
el

larly.
Good, sw-‘ﬁn_.lronlzr.::: Fair; droughty, low i fertility. ...

oo Timy.  Acidify with . Ferlilize t . i
B e B A R B ek

'aaeene| Good. Keep in good tlth....eceee.n

Falr; , slow eability, i

Ty g B
makter.

Good. Keep in good tilth....oooeeeee

Fair: too , slow permeability, T
Rilize, it by adding sand -ﬂm
noﬂ”n_n!z—ﬂ.

i e Eﬁ-ﬂ“ﬂﬁrﬂ-& organic

Good, Fertllze, kosp n good | Gt Pevtits. Tonts 1 good

Poor; poor intersal dminage may cause
Good. Fertilize, keep in good tilth........

Fair; somewhat droughly. .o oeeeeeeaae..| Good. Water regularly. .. ...

| Poor: too fimy, slow ..Ralmm.e._..i.:.t.
vene-s| Good, Keep in good tilth............

Fair; too limy, dow permeability, Fertilis
every vear, add organic mattor.

Fair; poor internal dm may cause
Toot ot o, oy

| Poor: , show permeability, Fortilize,
P ._.._w.ﬂ.h.wﬂa-n? Sl

Fuir; too too limy, slow -
i elayey, n.. permea.

Good. Fortilize, keep in good tlth_ ...
Poor; too limy; poor internal drainags.. ...

Poor; teo limy, poor internal drainnge._ . .. .|

‘water rega 2
*Ooed.. .. T ceee) Good. . aree e
Good.  Fertilive, and water Good.  Fertilire, water regularly. .|

 Poor; too liay; chlorusis prob~ | Fair; pot acid Fertilize
lom.  Acidify, fertiliar, add oo e '

o matter.

Good. " Fertiise, maiotain tith..| Good, Fertilise, kecp fn good
Poes; too limy.  Acidify with sul- | Good. Fertilize, add organic

tilth,

Tur, sdd organie matter, fertilive. matter.

Poor; slow permeability, not scid encugh. .

Good, Fertilize, keep in good tilth.
Poor; poor inkernal drainage may cause

Good.  Fertilies, keep in good tilth.. ... |
Poor; too limy, slow permeability.... ...

Poor; droughty, stony, or too limy,

wneee| Fair; droughty or stony.
-v-| Poor; droughty or stony.

Poaor; droughty or stony.

Fair; shallow or stony.
Poor; droughty, steny, or teo limy.

--vn.| Fair; shallow or stony.

Poor; droughty, stony, or too Hmy,

u-w .
5 e o o G,
Poor; droughty, stany, or too limy,

Poor; droughty, stony, or too limy,
Poor; droughty, stony, or too limy.
Fair; shallow or stony.

Poor; shallow soils too oo i
e&q!ﬁEﬂBEsoﬂ.ﬂ_M-«:. Hoay:

ceessrnnnnannnns| Fuir (shallow soils) or poor {very shallow

and stony soils),
Falr (shallow
noﬁ-!:e.!gi?i_..é;-&

eesenens| Fair; shallow or stomy. Fortilice, water

?E."E-ual..lnu«. or toa limy.
Fair; shallow or stony.

P Ay 2 e e

~-s=+--| Poor; too droughty or oo stony.

Poor; shallow soils too lmy or stony; very
‘shallow sails too droughty.

eens| Fair; droughty, stony, or low in fertility,

Fair; droughty, stony, or low in fertility.

i | Poor; droughty, steny, or too limy.

Poor; droughty, Fertilise, water regularly.

.| Poor; shallow, steny, or too limy.
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Tanvg 7—Relative suitabilily of soils for specified yard and gorden plants—Continued
[“Good” indicates that soils have only minor limitations; “fair,” that soils have one or two major limitations; “poor,” that soils have many msjor limitations)

Soil group Soil group—Continued
TPlant Sands and loams; neutral or | Loamsand clays; alkaline and eal- Sandy and clayey loams; neutral; donse | Clays; ealoarsous; slowly ble (Hous- z”ﬂ_% nonarable eoils; shallow or very
slightly acid; moderately per-| careous; moderately permeable | Fine sands; deep; slightly acid subsoil (Crockett, Orelia, snd San ton and Houston Bluck soils) w; stony; neutral or calcareous
meable to slowly permeablesub- | - subsoil (Austin, Frio, Gowen, | (Eufauls, Hockley, and Leming Antonio soils) M.wﬁ.._._ Brackett, Crawford, Stephen, and
goil (Duval, Webb, and Willacy |  Lewisville, Patrick, and Venus | soils) ‘arrant)
soils) soils)
Shrubs—Continued

Oleander............ Good. __?:Es. waler oeeas gw&m_;s water ocea- Good, Fertilize, water often__ .|| Good. Fertilize, water oceasionally.......| Good. Fertilize, water occasionally....... Fair. Fertilize, water often,
sionally. sionally.

Pyracantha......... Good. Fertilize, keep in good Fair; too limy. Acidify with sul- | Good. Fertilize, water regularly, || Good. Fertilize, keep in good tilth. ....... Fair; too limy,  Acidify with sulfur, add | Poor; droughty or too limy.
tilth, fur, add organic matter, fertilize. |  keep in good tilth, u.umuan matter, fertilize.

Quinee, fowering....| Good. Ferlilize, water regularly_.| Good. Fertilize, water regularly..| Good. Fertilize, water regularly..|| Good. Fertilize, water regularly......... Good. Fertilize, water regularly..........., Fair; droughty. Fertilize, water often,

Trees:

Arborvitae.........| Good. Fertilize, water regularly..| Good. Fertilize, water regularly..| Good, Fertilize, water often. . _. . Good.  Fertilize, water regulary. ........ Good. Fertilize, water occasionally ... Fair; droughty. Fertilize, water often.

Ash, Arizona........| Good, Fertilize, water regulurly..| Good. Fertilize, water regularly..| Good. Fertilize, water often......|| Good. Fertilize, water regularly......... Good, Fertilize, water occasionally .. .....| Fair; droughty, Fertilize, water often.

Cape-josmine ... ...| Good. Fertilize twice a year, Poor; too limy,  Acidify with Good. Fertilize twice a year, Fair; poor internal drainage. ill to | Poor; too limy, poor internal drainage. . ...| Poor; droughty or too limy,
keep Ju.ﬁ. tilth, water .“5_.__“_.. add ahqnunw__”.a-_wg. keep in good tilth, water often, aﬁgan organic matter, fertilize,
regularly. erti water re s W v, !

Cedrus deodara. . ... 08%_.& Fertilize, water regularly... E.wmpso m%m_m_._ﬂ“wﬁﬁqﬂ Good. -Fertilize, water often . ... Good. Fertilize, water regularly......... m_a_EnSE_..q. Fertilize, water occasional- | Fair; too limy. Fertilize, water often.

adapt. ilize, water Iy,

Cherry, fRowering....| Good. Fertilize, add organic H.Su“..sh_“__ﬁ. Acidify with Good.  Fertilize, keep in good Poor; poor internal drainsge may cause | Poor; too limy, slow permeability._._...... Poor; droughty or too limy.
matter, ﬁeﬁ add organic matter, ilth. Took ot

fertilize.
Crabapple, flowering. | Good. Fertilize, add organic Poor; too limy,  Acidify with Good, Fertilize, keep in good Poor; poor internal drainage may cause | Poor; too limy, elow permeability.......... TPoor; droughty or too limy.
matter. ““.m_.h_..p add organie matter, tilth. rook rot,
jze,
Crapemyrile.........| Good. Fertilize ot time of Good. Fertilize at time of Good. Fertilize ot time of Good, Fertilize at time of pruning........ Good. Fertilize at time of pruning......... Fairor good. Fertilize at time of pruning,
i ning. ning,.

Dogwood...........| mﬂﬁﬁ _wﬂz_ﬁﬁa_.a:ﬁ. ?.___w_sa_i.__.‘ Acidify with Q_U.m_ *«RW_E twice & year, Fair; poor internal drainage, till to | Poor; too limy; poor internal drainage. . .. .| Poor; shallow soils too limy or too stony;
add organie matter, water sulfur, add organio matter, add organic matter, water open subsoil, add organie matter, fertilize very shallow soils too droughty.
regularly, ﬁﬁmﬁ“ Lwice & year, water often, twice & year.

y.

Elm, American. ... .| Good, Fertilize, water regularly.. nnﬂm: Fertilize, water regularly..| Good. Fertilize, water regularly.| | Good. Fertilize, water regularly. ........ Good, Fertilize, water oceasionally.. .....| Fair; droughty. Pertilire, water often.

Halepess. ... Good. Fertilize, water regularly...| Good. Fertilize, water RMdE_“._“.. Good. wﬁ__m"m. water %ﬂa Good. Fertilize, water regularly. ........| Good. Fertilize, water oceasionally.. .| Fair; droughty. Fertilize, water often,

Japanese black pine..| Good, Fertilize, water regularly_ .| Good. Fertilize, water regularly. .| Good, Fertilize, water often. . Good. Fertilize, water regularly. ... | Good. Fertilise, water oceasionally... .| Fair; shallow. ~Fertilize, water often.

Live oak...... ~-| Good. Fertilize, water regularly__| Good. Fertilize, water regularly. | Good. Fertilize, water often. .| | Good. Fertilize, water regularly. .| Good. Fertilie, wter ocexsionally_ | Good. Fertilize, water regulsrly.

Mgl ol Vol oy G Kep ol Gond Watrofn._._. | Qo Komp mait ) ool Wt ooy s oy, Wl

............. . Fertilize, water regularly. . . Fertilize, water 2 ; il . | Fair; poor in drainage. ; 2 ition uir; ; Wl .
. ae, water regularly. .| Good. Fertilise, water often §§ 1, Eﬁngﬁﬁﬂ.ﬁazﬁ. ot e,
water.
. Fertilize, water once s | Good.  Fertilize, water once & Good. Fertilize, water twice o Good. Fertilize, water once a week.......| Good. Fertilize, water oceasionally......... Fair; droughty. Fertilize, water often,
week. week. week,
. Tertiline, water regularly...| Good. Fertilize, water regularly..| Good. Fertilize, water often. .| | Good. Fertilize, water regularly. ... Good. Fertilize, water ovcasionally. ... Fair; droughty, Fertilize, water often.
. Fertilize, Eﬁa?aﬂ: Good, mﬁﬁﬁn -_._.amm__aﬁ_w: Good, mﬁémsqusqzﬁ..... Good. Fertilize, water regularly. ........ Good. Fertilize, water occasionally....... Fair; shallow. Fertilize, water often.
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TasLe 8.—Electrical resistivity and corrosion poleatiol

[Except as otherwise indicated in footnotes, determinations were
made on soil fines at a depth of 4 feet]

Electrical resistivity Corrosion-poten-
Soil type (ohms per cubic centi- tial category
meter)
Low High Average
Austin silty clay___ .. 700 | 1,600 | 1,450 | Very high to
moderately
high.
Brackett clay loam '__| 1,000 | 2,200 | 1, 550 | High or mod-
erately hiﬁ.
Bexar stony soils'___| 1,800 | 2,700 | 2,200 | Moderately high
Crmﬁifaord stony 1,800 | 2,600 | 2,200 | Moderately high.
s0i
Crawford clay '______ 850 | 1, 100 930 | High.
Crockett ﬁne sandy 1,100 | 1,600 | 1, 330 ngh or rnod-
loam. erately h:ix.
Duval loamy fine 1,400 | 1,800 | 1, 580 | High or o
sand. erately higll.
Duval fine sandy 1,200 | 1,800 | 1, 440 | High or mo
loam. erately high.
Eufaula fine sand *.__| 1,400 | 1, 800 | 1, 580 H]gm or mo
tely high.
Frio clay loam______ 600 | 1, 600 940 | Very high to
moderately
high.
Gowen clay loam____ 650 | 1, 100 870 Veﬁy }l;nigh or
igh.
Hockley loamy fine 1,000 | 1,600 | 1,360 | High or mod-
sand. high.
Houston elay.....--- 250 750 600 | Very high.
Houston Black clay... 170 900 480 Vctll'y lIlngh or
15
Houston Black clay, 300 950 330 | Very high or
terrace. high.
Houston Black 400 | 1, 100 740 | Very hxgh ar
gravelly clay. hig
Karnes loam________ 1,300 | 1,700 | 1, 500 ngh or mod-
erately high.
Krum complex._.._. 700 | 1,100 890 Veﬁy lt:i gh or
1 .
Lemmg loamy fine 1,000 | 1, 600 | 1, 360 High or modl-
sand, erately high.
Le'wlnaaﬂlle silty 550 | 1, 100 810 Vegy lllugh or
clay igh.
Orelia clay loam *____ 750 | 1, 300 890 | High.
Patrick soils '....__.| 1,200 | 1,700 | 1,490 | High or mod-
erately high.
Saln Antonio clay 750 | 1, 300 880 | High.
Stephen silty olay *__| 1,050 | 1, 500 | 1,300 | High.
Sumter elay ' . ... 1,300 | 1,700 | 1,580 | High or mod-
erately high.
Tarrant soils 1_______ 1, 500 | 3,400 | 1, 940 | Moderately hi
or moderately
ow.
Tarrant soils, chalk 1,800 | 2,700 | 2,500 | Moderately high.
substratum. !
Trinity clay .- —---- 350 750 570 | Very high.
Venus loam. ... 1,300 | 2,300 | 1,820 | High or mod-
erately high.
Venus clay loam_____ 1,100 | 1,800 | 1,300 | High or mod-
erately high.
Webb fine sandy 900 | 1,500 | 1,290 | High.
loam.
Willacy loam________ 800 | 1, 500 960 | High.
stala fine sandy 1,100 | 1,800 | 1,400 | High or mod-
loam. erately high.

1 Determinations made on soil fines above bedrock.
* Not tested, but similar to soils that were tested.
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TasLe 9.—Test data on liquid limit and volumetric shrinkage of selected soils
[Samples supplied by Soil Conservation Service and by William R, Hunter, special ijeuls engineer, city of San Antonio. Tests performed

172

by Materials Testing Laboratory, city of San Antonio)
. Labora- ) Depth USDA texture Volu- | Lineal
Map Soil tory Horizon from (field determina- | Liquid | metric | shrink-
symbol sample surface tion) limit! | shrink- | age?
number age?
Inches

AuB Austin silty clay, 1 to 3 percent slopes, 61 6to 16 | Heavy silty clay_..| 57.1 48.0 10.8
57 16 to 30 | Silty elay.-....__. 45.8| 420| 165
6 30 to 64 | Chalky marl. 8.2 37T 13.8
AuB Austin silty clay, 1 to 3 percent slopes. 60 8tol6 | Siltyelay...._._..| 49.6 | 44.8 18,0
59 16 to 30 | Silty clay.. 45.1 40. 4 15.6
58 30 to 60 | Chalk... 36.7| 250 9.5

Cb Crawford component of Crawford and 13| Aoz 0to12 | Gravellyclay loam.| 25.5| 43.3 17.4
Bexar stony soils. 11| B2........| 12t028 | Clay.coooooooo. 7.8 5L5 21, 4
Cb Crawford component of Crawford and 9| Al.........| 0to10 | Stony clay........ 43.7( 413 16. 0
Bexar stony soils, 10 Commneeeeel 18 to 34 | Stony clay......_. 69.5 527 2.0
ci8 Crockett fine sandy loam, 1 to 3 percent 63 | Al2..___. 6 to 12 [ Fine sandy loam..| 23.1 8.5 29
slopes. 65 | Bat....... 12 to 34 | Sandy elay..._... 57.0| 46.0 18.7

CiB Crockett fine sandy loam, 1 to 3 percent 66 [ Al12.__.....] B8tol2| Finesandyloam_..| 23.8 3.1 1.1
slopes. 62| Bat........ 2510 36 | Sandyclayloam...| 45.2| 382 148
Fr Frio clay loam. 08 | All.____._.| T7to22|SBiltyelay......._..| 38.0| 341 13.0
100 | Coooeeoooof 221052 | Silty clay loam....| 34.6| 27.4 10.0
Fr Frio clay loam. : 1l I ) | A— Tto16 | Silty elay...._._.. 42,6 [ 364 13.6
35| A3 16 to46 | Silty clay.....__.| 45.5| 40.5| 158

Go Gowen clay loam. 104 | Al._______.| 12t0o38 | Sandyclayloam___| 30.6| 14.5 5.0
107 | AC........| 38to54 | Sandyclayloam...| 29.8 25.0 01
Go Gowen clay loam. {11 1 . b P §to24 | Clay loam....._.. 8.4 261 0.7
110 | AC........ 24to 48 | Clay loam___._... 26.5 28,6 10.5
HkB Hockley loamy fine sand, 0 to 3 percent 83| All.....-_ 6t022 | Loamy finesand_..| 26.0 6.7 2.3
slopes. 84 | B22t.......| 22to44 | Sandy clay....... 4.5 355 13.6
HkB Hockley loamy fine sand, 0 to 3 percent 87| Al 7to16 | Loamy finesand...| 254 85 2.9
slopes. 80| B22t ... 20 to 33 | Sandy clay....... 45. 9 3.5 14.6
HnB Houston clay, 1 to 3 percent slo . b SR Sto2l 46.9 | 42.8 17.0
! TR e 4 [ M— 21 to 36 55.1| 4.2 192
6| Ceaeaaao| 36to50 53.0 46. 3 18.8
HnB Houston clay, 1 to 3 percent slopes. 4| AlL......-. Bto24 48.3 | 451 18,2
3| AC........| 24t034 481 43.0 17.2

| | ([ ¢ SR 34 to 60 40.6 41. 5 16.1

HnB Houston clay, 1 to 3 percent slopes. 2 Al s §to 16 48.8 | 47.0 19.1
8 AGE et 16 to 42 60.9 47.0 19.5
HnB Houston clay, 1 to 3 percent slopes. 86 | Al2..... 8 to 24 64.5 47.9 19.5
76 | ACeceeeeee 24 to 30 53.4 47.9 19,5
HnB Houston clay, 1 to 3 percent slopes. 88 fito 18 48.6 | 347 13.3
80 18 to 32 49.8 44.2 17.8
HsB Houston Black clay, 1 to 3 percent 23 8to18 62,7 524 22,0
slopes. 8 18to 42 50.4 50.9 21.0
24 42 to 64 38.1 28.6 10,3
HsB Houston Black clay, 1 to 3 percent 25 Sto21 53.5 47.2 10.2
’ glu:pta:. A ” 29 21 to 40 70.0 5L 8 2.6
28 40 to 64 4.5 50,9 L0
HsB Houston Black clay, 1 to 3 percent 26 6 to 20 48.6 | 48.5 1.6
; piseiny . b 7 200 50 60.9| 64| 188

slopes,

See footnotes at end of table,
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Tasre 9.—Test data on liguid limit and volumetric shrinkage of selected soils—Continued

Labora- Depth USDA texture Volu- | Lineal
Map Boil tory Horizon from (field determina- | Liquid | metric | shrink-
symbol sample surface tion) limit! | shrink- | age?
num age?

HsB Houston Black clay, 1 to 3 percent 30 6.7 48,5 20.0
slopes. 37 60. 1 40. 1 20.1

38 70.4 65,4 288

HsB Houston Black elay, 1 to 3 percent 31 43.0 27. 4 10.0
slopes. 34 48.6 | 44.3 17.8

32 30.8 44. 6 18.0

HsB Houston Black clay, 1 to 3 percent slopes. 33 (All.....| Btol8| Clay........ ... 619 46. 3 18.8
30| Al2........| 18t038 | Clay_..oo.......|] 529 45.7 18.6

HtA Houston Black clay, terrace, 0 to 1 per- 54 | Allo......| 8t0o30 | Clay 60. 9 54.8 23.0
cent slopes. 52 [ Al2.. 30 to 52 | Clay 64.7 5.8 23.0

55 ] Cucaaaiiaa 52to 72 | Clay. 61.3 53.9 2.7

HiA Houston Black clay, terrace, 0 to 1 per- 40 | All._.....] Bto28 | Clay........_._. 52.0 40.1 20,2
cent glopes, 50 (Al2.......| 2Bto 54 | Clay ........_... 50.2 47.9 10.2

HtA Houston Bluck clay, terrace, 0 to 1 per- 51 | All.____...| B8to20 49.6 48. 8 20.0
cent slopes. 20 to 54 52.9 40. 4 20.2
HtA Houston Black clay, terrace, 0 to 1 per- 8§ to 36 64.0 53.9 23,0
cent slopes. 36 to 48 60, 2 51.8 21.6

48 to 72 731 54.3 23.2

Hig Houston Black clay, terraee, 1 to 3 per- 8 to 32 46.3 | 45.2 18.2
cent slopes. 3210 48 32.4 48.8 20.0

HtB Houston Black clay, terrace, 1 to 3 per- 7 to 28 52.0 47.2 19,2
eent slopes. 28 to 56 66. 3 55.0 2.0

HiB Houston Black clay, terrace, 1 to 3 per- 7to 28 7.0 48. 5 19. 6
eent slopes. 28 to 60 60.9 50. 6 21.0

LvA Lewisville silty clay, 0 to 1 percent slopes. 7to 24 5.8 46.1 18. 6
L it 24 10 38 27| 05| 157

38 to G0 49. 4 46. 5 18.8

LvA Lewisville silty clay, 0 to 1 percent slopes. 6 to 28 41.3 30.5 15.2
i Ly .imi 28 to 42 45.0 | 4201 16.5

LvA Lewisville silty clay, 0 to 1 percent s . 61020 | Clay loam..._.... 30.4 36, 7 14.0
i e opes 20 to 38 | Clay loam_ ... 48.2| 380 15.0

LvA Lewisville silty clay, 0 to 1 percent s % 0to 15 | Light clay........ 68. 8 46. 0 18.7
2 e ot 15to 36 | Light elay........ 64.1 45.2 18.3

LvB Lewisville silty elay, 1 to 3 percent slopes. Tt025 | Clay.coeeceae--. 50. 2 45. 5 18.3
! 906 | ACZZ2TT00 25 t0 36 | Clay.T2 77 50.9| 46.7| 19.0

LvB Lewisville silty clay, 1 to 3 percent slopes. | [ Y C———" Gto24 | Clay. ..o 58. 3 48. 2 19. 8
TENARRE 94 | ACTZTITT 24 to 35 | Clay.-..1o11 53.4| 47.0| 190.2

PaA Patrick soils, 0 to 1 percent slopes.t 14 | Al..__.._..| Otol4| Siltyelay......... 60. 3 46.1 18.8
13| AC........ 14 to 26 C]lj‘...‘.y ......... 66. 5 45.2 18.3

PaA Patrick soils, 0 to 1 percent slopes. 1k (6 . M—— 0to 10 | Clay loam._.__._. 40,2 36. 3 14.0
= i 15 | ACG. 20T 10 to 18 | Clay loam. ... 42.0| 370 14.3

SaB San Antonio clay loam, 1 to 3 percent 60 | Al and 8to 20 | Clay loam____.__. 46. 5 35.0 13. 4

slopes. B2t.

73| Bdo..... 20 to 30 | Light clay........ 50. 4 39.0 15.1

72 AlBazJ:fl 6to17 | Clay loam......__ 33.7 3L35 1.8

71| B3.....coo| 171028 | Lightelay. ... 40.3 4.7 13.3

Te Trinity clay. 7 | All______| 8tod4 | Clay ......_..... 16.5 | 455 18.3
90 | A12. ... 3to42 | Clay. coeomeaannns 51.5 43.6 17.4

See footnotes at end of table,
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TanLe 9.—Test daie on tiquid limit and volumetric shrinkage of selected soils—Continued

Labora- Depth USDA texture Volu- | Lineal
Map Boil tory Horizon from (field determina- | Liquid | metrie | shrink-
eymbol sample surince tion) limit ! | shrink- | age?
nw age?

T Frio component of Trinity and Frio soils, 102 33.9 32.5 12.3
frequently flooded. 106 62. 0 50. 0 20.7
Ti Frio component of Trinity and Frio soils, 108 330 32.5 12.3
frequently flooded. 103 44.0 42. 3 16. 8
Vea Venus elay loam, 0 to 1 percent slopes. .. 82 8 to 18 | Silty clay loam.___ 42.1 2.5 12. 3
81 26 to 84 | Silty clay loam____| 40.8 3L 5 1.9
Ved Venus elay loam, 0 to 1 pereent slopes. . i 3 O % ] 7 to 18 | Silty clay loam____ 38.7 33.3 12.8
75 | Cloo.......| 25to 80 | Silty clay loam.____ 3.8 35.0 14. 4
WbE Webb fine sandy loam, 1 to 3 percent 67 10 to 14 | Sandy elay loam_..| 33.5 20.8 7.5
slopes, T4 14 to 26 | Sandy clay loam...| 44.6 40. 5 15. 8
70 32 to 38 | Bandy clay loam_.. 38.3 35.4 13. 6
WhE Webb fine sandy loam, 1 to 3 percent 64 | Al Oto 8 | Finesandy loam___| 27,8 12.8 4.5
slopes. 68 | B2t........| 14to20 mndy elay._ . ... 47.5 3.5 14. 6
Zg Zavala component of Zavala and Gowen a7 &to 40 | Fine sandy loam___| 23,9 16. 7 6.0
soils, frequently flooded. 09 40 to 60 | Loamy fine sand___| 19.6 6.7 2.3

I Percent moisture,

* Percent of volume at liguid limit. - Measured according to
Texas Highway Deparbment

est Method Tex-107-E.

* Pereent of one ori|
4 This sample was

nal dimension at liquid limit.
isville silty clay

hat was included in an

area mapped as Patrick soils, 0 to 1 percent slopes.
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Tasre 10.—Degrees of limitation of soils development as recreational facililies

Hunting areas

Soil Paths and trails | Riding trails and Picnic grounds Campground | cottages and
for foot traffie wagon reads utility buildings

Wetland birds | Big game Small game

Moderate. .
Moderate......| Moderate........| Moderate_......| Moderate.....| Moderate.__._| Blight._.._...
Moderate......| Severe___._....| Moderate.......| Moderate .| Severe.......| Slight........} Moderate.....
Bevere........
Moderate_..__ .| Severe.........| Moderate.......| Moderate. .. | Severe.......]
Moderate. .....| Severe.........| Slight..........| Moderate.....} Severe.......
e e o B R soeeni Severe........
?ﬂnﬂﬂﬂ%ﬂ.ﬂ-ﬂﬂg.ﬁawm-::.w ........... Bevere........| Bevere._.......| Blight..........| Slight........| Moderate.....| None........
Crocket L] ly , 0 to | percent slopes_ ... Blight. .| Slight__________| Slight___.___._.| Slight._____._| Slight._.____.| Moderate___.
Crockett, fine sandy loam, 1 to 3 percent slopes_..._. - | Slight. ... .....| Slight_.__.__._| Blight_..._.___.| Blight._......| Slight........| Moderate_._..
Crookett soils, 210 § vt slopes, eroded . ... - | Moderate.__._.| Severe_..._....| Moderate.......| Moderate_....| Slight........| Bevere.......
Duval loamy fire , 1 to 5 percent slopes___. ... - | Slight.........| Slightcceoeo...| Slight..oe......| Slight_.._.._.| Moderate_._..| Moderate_....
Duval fine sandy loam, 1 to 3 percent slopes._..__. . | Blight..._.....| None..........| Slight..........| Blight........| Moderate_____| Moderate__._.
Duval fine sundy loam, 3 to 5 percent slopes. ... - | Skght..eveee--| None. .| Slight_________.| Blight.....__.| Moderate_.__.
Duval soils, 3 to & t slopes, eroded........... Moderate.
Eufauls fine sand, 0 to 5 percent slopes. ... None.......
Fripoly lowm . i i i aa s imncasa Bevere. ...
Gowen clay bAm. . oo Severe. . ......
Gulbied band ... oo Bevere. . ...
Hackiy sy o ad, 103 pasont g e
my 3 perceal | TR
Hoekley loamy fine sand, 3 to § percent slopes. ... Slight. ...
Hoekley loamy fine sand, 3 to 5 percent slopes, eroded Moderat
Houston clay, 1 to 3 percent slopes.. ... Bevere_ ...
Houston clay, 3 to 5 percent slopes, eroded___._._ Severe ...
it ol st ey s
ous \¥'S, e ere. ...
H E&.u;ani&a.& 0ol slopes Sev
oushon w0 to 1 perocnt slopes._ ... ere.. .
Houston Black elay, 1 to 3 percent slopes_....._... Bevere. . ...
Houston Black elay, 3 to 5 percent slopes.......... Severe___.....|
Houskon Black elay, terrace, 0 to 1 percent slopes._ Severe________|
Houston Black clay, terrace, 1 to 3 percent - Severe_.
Houston Black gravelly clay, 1 to 3 percent slopes. Severe_......-|
Houston Black gravelly clay, 3 to 5 percent slopes. . Severe_ . ......
Houston Black gravelly elay, 5 to 8 percent slopes. . Severe. .. oo
Earnes loam, 1 to 3 percent slopes ... ........_| Moderate.
Karnes 3 to 5 percent slopes. ... ... Slight....
Karnes elay loam, 3 to 5 percent slopes, eroded . ... Moderate. ...
Tomig bavay low il 0103 paid ogas. - o —
y fine sand, percent slopes. ... j E—
Lewisville silty clay, 0 to 1 percent shopes_ .. ....... Em__..urw ......
Lewisville silty chy, 1 to 3 percent slopes... ... Moderte. ...

Lewisville silty elay, 3 to 5 percent slopes. .........
Orelin clay loam, 0 to 1 percent slopes. ... |
Orelia clay loam, 1 to 3 percent slopes. ..

Pits and (i e

Patrick soils, 0 to 1 percent slopes. ... foderate
Patrick soils, 1 to 3 percent slopes_ .. _...ocoooioas Modemte. ...
Putrick soils, 3 to 5 percent slopes. . ... .. Modemte.___..

San Antondo clay loam, 1 to § percent. slopes_......
Ban Antonio clay loam, 3 to 5 percent slopes__ ...

Ses footmote at end of table.

Modorats-———~-| Moderaie———.| S8 ” e -l
Modemie. ... - S e i e -
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Tanug 10.—Degrees of limilation of soils for development as recreational fucilities—Continued

Soil

Paths and trails
for foot, traffic

Riding trails and
wagon roads

Pienie grounds

Campgrounds

Bites for
cottages and
utility buildings

Playgrounds

Hunting areas

Intensive

Extensive

Upland birds | Wetland birds | Big game

San Antonio clay loam, 3 to 5 percent slopes, eroded.
Slephen silty clay, 1 to § percent slopes.............
Slephen silty clay, 3 to 5 percent slopes............
Tarrant association, gently undulating...........__|
Tarrant soils, chalk substratum, E&w—

._,z._.-u:sea.__s_3_=_"_n.:::::.::::.:
Tarrant ation, hilly
Trinity

oo Slight oo Slight...........| Moderate

Moderate......| Severe.......| Moderate

Mdarat,

Trinity -_M Fria soils, frequently flooded ...
Venus loam, 0 to 1 percent slopes

Venus loam, 1 to 3 percent slopes...........
Venus clay _85. 0 to 1 percent slopes

Venus clay loam, 1 to 3 percent slopes.
Venus clay loam, 3 to 5 percent slopes. ... aia
Webb fine sandy loam, 1 to 3 pereent slopes.........
Webb fine sandy loam, 3 to 5 percent slopes..... ...
Webb soils, 3 to 5 percent slopes, eroded...........

Webb soils, 3 to 5 percent slopes, severely eroded.....
Willacy loam, 0 to 1 peroent slopes.. . ....oevnennne

Willacy loam, | 10 3 percent slopes_..-.-..._....
Pﬁ_-_.e_:-u&szﬂﬁ i

Zavala and Gowen soils, frequently flooded.........

.| Moderate......

| Not rated.
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Taste 11.—Temperature and precipitation data
[From records kept at the local station of the U.8, Weather Bureau. During the periods of records, the station has been aé three different locations in the San Antonio area]

Temperature Precipitation Snow and slegt
Average
Month heating-
Average | Average | Monthly | Record Record egree- ?.2% Maximum Mininum Maximum Average | Maximum Maximum
daily daily average! | high?? | Year Jow? Year | days!! fotal for Year for Year | in2dhr | Year | fotal® for | Year | in24hr | Year
s | i month’? month ? period ¥ month 7 period ¥
F, °F, ‘R °F *F In, I, In. In, In In,
623 41.6 52.0 87| 1M3 0 1040 428 L7 457 1058 0.25 | 105l 283 1045 0.4 47
66.1 #“1 55.4 02| 1950 6 105 208 1,65 300 1045 03| 1054 227 1038 1 1.2
724 40,0 61.0 07 | 1950 211048 105 167 410 18 .03 | #1061 236 | 1045 (m )
78 51.6 08.2 9 1051 M| IMh 30 .87 90,82 [ 1987 4| 1055 277 146 0 0
85.2 65,4 76.3 101 | 1955 44| 1954 0 345 82| 1957 T 1961 420 1957 0 0
0.6 72 819 108 | 1960 58 | 11955 0 205 826 1949 21| 1056 618 1051 0 0
0.0 73.9 840 106 | 1954 65 | 1042 0 2,09 819 1042 (" 1044 6.97 | 1058 0 0
W2 3.4 83.8 106 | 1953 62| 1961 0 236 6.15 | 1050 0 1052 5.57 | 1950 0 0
85 8.7 78.6 02| 1951 4] 1942 0 349 15,78 | 1046 06 | 1047 6.87 | 1046 0 0
8.6 0.6 70.6 95| 1956 1957 3l 250 0.56 | 1042 " 1952 529 1942 0 0
0.4 485 50.5 01| 1051 3 1959 M4 137 447 1052 18 (1950 192 1952 U] 3
5. 4 420 5.7 90| 1056 14| 1060 23 175 416 1944 03] 1950 280 1944 (L] 0]
7.2 81 687 106 | ¥ 1954 0] 1049 1,540 7.8 16.78 | 1046 0 1052 6.07| 1958 8 47
1 Based on records for the period 1031-60 and adjusted to refleet Excoeded at prior location by temperature of 107° F. recorded  # Exceeded at prior location by precipitation of 7.08 inchesina ¥ Exceeded at prior location by & masimum of 24 inches in a 24-
N in August 1000, 4-Jur period, ocorded n Octokr 1913, hour period, asﬂaﬁis__.w_. 1940,

observations made at present location of station,
* Based on a 20-year record, 1942 fo 1962,

* Caleulated from o base of 65° F.

§ Based on a 10-year record.

1 Exveeded ot
inches, recorded in January 1926,

prior location by & monthly fotal snowfall of 0.4

¥ Also oceurred in earlier years.
" Trace, e
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