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HOW TO USE THIS SOIL SURVEY REPORT

HIS 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 ap-
praising 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 re-
port. 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 capa-
bility unit, range site, or any other group
in which the soil has been placed.

Individual colored maps showing the
velative suitability or limitations of soils
for many specific purposes can be devel-
oped 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. Trans-
lucent 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 limi-
tation for a given use can be colored green,

those with a moderate limitation can be
colored yellow, and those with a severe
limitation can be colored red. :

Farmers and those who work with farm-
ers 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 con-
cerned 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 engineer-
ing descriptions of the soils in the county
and that name soil features that affect en-
gineering practices and structures.

Scientists and others can read about how
the soils were formed and how they are
classified in the section “Formation, C?l,assi-
fication, and Morphology of Soils.”

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

Newcomers in Bevar County may be
especially interested in the section “Gen-
eral Soil Map,” where broad patterns of
soils are described. They may also be in-
terested in the section “Additional Facts
About the County.”

* %k % ok Kk

Fieldwork for this survey was completed
in 1962. TUnless 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. De-
partment of Agriculture, the Texas Agri-
cultural 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 pentag-
onal in shape and is about 45 miles from north to south
and 43 miles from east to west (fig. 1).

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 culti-
vated, 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 se-
quence 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 pro-
files 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 nation-
wide 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 character-
stics. Each soil series is named for a town or other
geographic feature near the place where a soil of that
series was first observed and mapped. San Antonio and

*State Agriculiural Experiment Station

Figure 1.—Location of Bexar County in Texas.

Crockett, for example, are the names of two soil 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 land-
scape. 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 fine sand are two soil types in the
Duval series. The difference in texture of their surface
layers is apparent from their names,

Some soil types vary so much in slope, degree of ero-
sion, 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

1
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sandy loam, a soil type that has a slope range of 1 to &
percent. .

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 scil map are called mapping
units. On most maps detailed enough to be usetful 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 named 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 map-
ping 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 1s called
an undifferentiated group. Crawford and Bexar stony
soils 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 asso-
ciated in a consistent pattern and proportion too intricate
for separate mapping. DBrackett-Tarrant association,
hilly, is an example. An association may also consist of
different types or phases of one soil series. Tarrant asso-
ciation, gently undulating, is an example.

In most areas surveyed there are tracts that ara 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 as-
sembled. 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, ranch-
ers, 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 farm-
ers, 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 behav-
ior 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 suit-
able for a certain kind of farming 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 associa-
tion 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 Pla-
teau. It consists predominantly of soils that developed
over limestone. shows the geographic associa-
tion 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 lime-
stone. The total extent of this association is 239,616
acres, or about 30 percent of the county.

Tarrant soils have a clayey, very dark grayish-brown,
calcareous surface layer that ranges from a few inches
to about 10 inches 1n thickness. On the surface and
within the profile are various amounts of stones, flag-
stones, cobblestones, channery fragments, and gravel.
The underlying material is hard, fractured limestone.
Ab]out 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 cob-
blestones on the surface, and outcropping slabs of lime-
stone give the landscape a “stairstep” appearance. The
slopes range from hilly to very steep. The hills are cone
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Figure 2—Representative pattern of soils in associations 1, 2, and 5.

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. I{rum soils are
moderately deep, dark colored, and clayey. They devel-
oped from slope alluvium on old alluvial fans and in
narrow, sloping valleys. Lewisville soils occur on ter-
races along streams. They are brown, deep, and mod-
erately permeable. Patrick soils are less deep than Lewis-
ville soils, and they have gravel within 3 feet of the
surface.

This association is now occupied by large ranches, mil-
itary 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 ex-
cellent 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.

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, noncalcare-
ous surface layer that is 12 to 16 inches thick. Their
subsurface layer is blocky, reddish-brown clay that de-
veloped 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 lime-
stone 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 char-
acteristic of these soils.

Bexar soils also are moderately deep. They have a
dark-brown to reddish-brown, noncaleareous surface lay-
er that ranges from 6 to 14 inches in thickness and from
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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 lime-
stone 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 1n association 1, occur mainly in the more sloping
areas that border the larger streams. Lewisville and
Houston Black soils oceur 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 sulted to good-
quality pasture grass. Some selected areas can be used
as wildlife preserves and for shooting leases. Deer, tur-
key, and other species of wildlife thrive on this associa-
tion. Other areas are suitable as sites for dude ranches
and other recreational enterprises. Some parts of this
association are being developed for homesites. Home-
sites and locations for public utilities need to be care-
fully 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 Black-
land Prairie, is dissected by many creeks and streams.
It consists predominantly of soils that developed over
chalk and marl but contains some alluvial soils.
[B]shows the geographic association of Austin and Tar-
rant 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 un-
dulating to steep, moderately deep to very shallow, gray-
ish brown, and moderately permeable. They are under-
lain 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 subsoll 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 underly-
ing material consists of alternate beds of hard and soft,
white chalk. About 30 percent of the association con-
sists of Tarrant soils.

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 sor-
ghum, and corn are grown on the acreages that are cul-
tivated, 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 un-
dulating uplands in the eastern and western parts of the
county. The soils are deep, slowly permeable, dark col-
ored, and clayey. Wide cracks form when they dry.
These soils are underlain by caleareous clay and marl of
the Taylor and Navarro formations. The total extent of
this association 1s 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 associa-
tion 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. llouston soils are typically more sloping
than Houston Black soils. About 20 percent of the asso-
clation consists of Houston soils.

Minor parts of this association consist of Ilouston
Black terrace soils (4 percent), Lewisville soils (4 per-
cent), Patrick soils (2 percent), and Tarrant soils, Trin-
ity soils, and Trinity and Frio soils, frequently flooded
(5 percent). Houston Black terrace soils and Lewisville
soils occupy low terraces along the major streams. Hous-
ton Black terrace soils ditfer 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 per-
meable 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 sur-
face. 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 prac-
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Figure 3.—Representative pattern of soils in associations 3, 4, 5, and 6.

ticed. 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 fish-
ponds and small-game farms.

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 out-
wash plains. The lowest lying deposits, adjacent to the
rivers and streams, have washed from surrounding up-
lands 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 under-
lie 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. shows
the geographic association of the alluvial soils in associa-
tions 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 sur-
face 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 con-
sists 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,

Minor parts of this association consist of Venus soils
(4 percent), Patrick soils (4 percent), Frio soils (3 per-
cent), Trinity soils (2 percent), and Houston soils (2
percent). Venus soils are grayish brown, friable, and
Ligh in lime content. They occur on high bottoms along
the rivers and the major streams. Patrick soils are sim-
ilar 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 fri-
able than those soils. Trinity soils are similar to Hous-
ton Black terrace soils but occur on the flood plains
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Figure 4—Parent material and representative pattern of soils in associations 5 and 6.

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 prinecipal
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. On-
site determinations should be made before any construc-
tion is begun.

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

This association occupies bottom lands and low ter-
races along the rivers and major streams and their trib-
utaries. The soils are deep, calcareous clay loams and
clays that are developing in alluvium. Most of the asso-
clation is mearly 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.

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 con-
sists of Frio soils.

Trinity soils are deep, dark-colored, caleareous, 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 con-
sists 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 col-
ored, more clayey, and more deeply developed than
Venus soils. Gullied land occurs as very steep, severely
eroded escarpments between the low terraces and the
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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 cul-
tivated. They contain much free lime, which makes some
plant nutrients unavailable, but they are fairly produc-
tive 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 occa-
sional 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 association 7; Hockley, Webb, and
Crockett soils in association 8; Kufaula soils in associa-
tion 9; and alluvial soils in associations 5 and 6.

The soils in association 7 have a moderately fine tex-
tured or fine textured subsoil. They developed from
sandy clay and sandy clay loam that contains some inter-
bedded sandstone of the Midway formation. These soils
are mostly gently sloping, but along streams where ero-
sion is moderate to severe, they are more strongly slop-
ing. The total extent of this association is 19,968 acres,
or about 2.5 percent of the county.
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San Antonio soils have a dark grayish-brown to brown
surface layer that is clay loam in texture and 6 to 14
inches thick. The 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.

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 per-
meable, 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.

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

Sea Level

Figure 5—Representative pattern of soils in associations 5, 6, 7, 8, and 9.
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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. On-site 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 sondstone

This association is in the southeastern, southern, and
southwestern parts of the county. The soils are pre-
dominantly moderately deep loamy sands that have a
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.

Hockley soils have a light-colored surface layer that
Is loamy fine sand in texture and about 12 to 15 inches
thick. The subsoil 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 associa-
tion.7They are similar to the Crockett soils in associa-
tion 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 (T per-
cent). 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 per-
meable, reddish-brown to reddish-yellow sandy loam to
sandy clay loam. San Antonio soils are closely asso-
clated with Webb soils and are similar to the San An-
tonio 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 facil-
ities 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 with loainy 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 hori-
zontal 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 yellow-
ish-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 IHockley
soils (5 percent) and Duval and Leming soils (5 per-
cent). Hockley and Duval soils occur in the south-
eastern 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 vegeta-
tion, 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.

Descriptions of Soils

This section describes the soil series and mapping units
of Bexar County. The approximate acreage and the

yroportionate 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 1s a symbol in
parentheses. This symbol identifies the mapping unit on
the detailed soil map. Listed at the end of the descrip-
tion of each mapping unit are the capability units, dry-
land 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” 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
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TaBLE 1.—Approximate acreage and proportionate extent of the soils

Symbol Mapping unit Acreage |Percent|| Symbol Mapping unit Acreage | Per-
cent

AuB Austin silty clay, 1 to 3 perecent slopes_| 7, 316 0.9 | KaB Karnes loam, 1 to 3 percent slopes__._| 1, 038 0.1

AuC Austin silty clay, 3 to 5 percent slopes_| &, 372 1.1 || KaC Karnes loam, 3 to 5 percent slopes____| 1, 559 .2

BrE Brackett soils, 12 to 30 percent slopes.| 24, 488 3.1 ]| KeC2 Karnes clay loam, 3 to 5 percent

BrD Brackett soils, 5 to 12 percent slopes__| 5, 785 .7 slopes, eroded _ _ _ . _______.________ 680 .1

BpC Brackett clay loam, 1 to 5 percent Kr Krum complex______________________ 14, 545 1.8
slopes_ _ _ . _.___ 4, 960 .6 || LfB Leming loamy fine sand, 0 to 3 per-

BsC Brackett-Austin complex, 1 to 5 per- cent slopes______.________________ 5,174 .6
cent slopes_______________________ 9, 707 1.2 | LvA Lewisville silty clay, 0 to 1 percent

BtE Brackett-Tarrant association, hilly____| 19, 590 2.5 slopes_ - .. ____._ 46, 538 5.8

Ch Crawford and Bexar stony soils__ .. ___ 35, 807 4.5 || LvB Lewisville silty clay, 1 to 3 percent

Ca Crawfordelay.._____________________ 3, 575 .5 slopes. _ . _____ L ________________ 32,474 4.1

CfA Crockett fine sandy loam, 0 to 1 per- LvC Lewisville silty clay, 3 to 5 percent
cent slopes_______________________ 4,163 .5 slopes_ _ _ . _________._.___________ 760 .1

CfB Crockett fine sandy loam, 1 to 3 per- OrA Orelia clay loam, 0 to 1 percent slopes. 955 .1
cent slopes_______________________ 13, 902 1.8 | OrB Orelia clay loam, 1 to 3 percent slopes_| 2, 582 .3

CkC2 Crockett soils, 2 to 5 percent slopes, PaA Patrick soils, 0 to 1 percent slopes_____ 314 *)
eroded___ . _____ ___________ 3, 526 .4 || PaB Patrick soils, 1 to 3 percent slopes_____ 13,612 1.7

DnB Duval fine sandy loam, 1 to 3 percent PaC Patrick soils, 3 to 5 percent slopes___._ 5,782 .7
slopes_ . _ . ________________ 1, 929 L2 Pt Pits and Quarries_ _____._____________ 2, 691 .3

DnC Duval fine sandy loam, 3 to 5 percent SaB San Antonio clay loam, 1 to 3 percent | 18, 297 2.3
slopes_ _ _ 565 .1 slopes.

DmC Duval loamy fine sand, 1 to 5 percent SaC San Antonio clay loam, 3 to 5 percent 4, 866 .6
slopes . ... ______ 5,874 .7 slopes.

DsC2 Duval soils, 3 to 5 percent slopes, SaC2 San Antonio clay loam, 3 to 5 percent 4,611 .6
eroded_____.___.. . __________ 1,017 .1 slopes, eroded.

EuC Eufaula fine sand, 0 to 5 percent ScB Stephen silty eclay, 1 to 3 percent 1937
slopes_ __ . _______________ 38,903 4.9 slopes.

Fr Frio clay loam___.__________________ 12,765 16 | ScC Stephen silty clay, 3 to 5 percent 623 1

Go Gowen clay loam___________________ 1, 499 .2 slopes.

Gu Gulliedland__._____________________ 4, 160 .5 || TaB Tarrant association, gently undulating_| 62, 691 7.8

HgD Hilly gravelly land_ _________________ 4,132 .5 || TaC Tarrant association, rolling___________ 36, 689 4.6

HkB Hockley loamy fine sand, 0 to 3 per- TaD Tarrant association, hilly____._..____ 32, 996 4.1
cent slopes_ ______________________ 26, 979 3.4 Tb Tarrant soils, chalk substratum, un- 8, 951 1.1

HkC Hockley loamy fine sand, 3 to 5 per- dulating.
cent slopes_____ . _________________ 12,779 1.6 | Te Trinity elay__ ___________________ 1,258 .2

HkC2 Hockley loamy fine sand, 3 to 5 per- Tf Trinity and Frio soils, frequently | 20, 947 2.6
cent slopes, eroded_ __ ... _________ 8,173 1.0 flooded.

HnB Houston clay, 1 to 3 percent slopes___._| 4, 527 .6 || vaA Venus loam, 0 to 1 percent slopes_____ 1,126 .1

HnC2 Houston clay, 3 to 5 percent slopes, VaB Venus loam, 1 to 3 percent slopes___.. 2,375 .3
eroded __. __.____________________ 4,878 -6 | vea Venus clay loam, 0 to 1 percent slopes_| 10, 138 1.3

HnC3 Houston clay, 3 to 5 percent slopes, VeB Venus clay loam, 1 to 3 percent slopes_| 11, 508 1.5
severely eroded . . _______________ 1, 085 -1l veC Venus clay loam, 3 to 5 percent slopes_| 1,299 .2

HoD3 Houston-Sumter clays, 5 to 10 per- WbB Webb fine sandy loam, 1 to 3 percent | 15, 547 2.0
cent slopes, severely eroded_ __ _____ 4, 892 .6 slopes.

HsA Houston Black clay, 0 to 1 percent WbC Webb fine sandy loam, 3 to 5 percent | 5,679 LT
slopes_ . . ____________________._ 2,316 .3 slopes.

HsB Houston Black clay, 1 to 3 percent o o || WeC2 Webb soils, 3 to 5 percent slopes, | 9,158 1.2
slopes_ _ _ . ____________ . _____ 26, 289 3.3 eroded.

HsC H:lllsgg;l_l?ﬁc}i ?Efi}i’_{_)’_t_o_ _5_13?11_0_6_11}__“ 4, 900 6 || WeC3 Webb si)ils, {())i (tio 5 percent slopes, 1, 064 .1

HtA Houston Black clay, terrace, 0 to 1 Severe.y eroce
percent S10pes— -~ ____ 33, 374 4.2 || WmA Willacy loam, 0 to 1 percent slopes__--| 1, 895 -2

HtB Houston Black clay, terrace, 1 to 3 WmB Willacy loam, 1 to 3 percent slopes_.._{ 1,432 .2
percent SIopes - — - ____ 10, 503 13| Za Zavala fine sandy loam_..___.______. 1,199 .2

HuB Houston Black gravelly clay, 1 to 3 Zg Zavala and Gowen soils, frequently 5, 891 .7
percent slopes. __. .. ____________ 27, 839 3.5 flooded.

HuC Houston Black gravelly clay, 3 to 5 Braunig Plant Lake.________________ 1, 320 .2
percent slopes_ _ . _________________ 20, 284 2.6 Mitehell Lake_ o _______ 707 .1

HuD Houston Black gravelly clay, 5 to 8
percent slopes_ _ __________________ 6, 703 .8 Total . ____ 798, 720 | 100. 0

1 Less than 0.05 percent.

have gentle to undulating, convex slopes. They devel-
oped 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,
1t 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
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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 cal-
careous, 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 sim-
ilar to Lewisville soils, which developed from old allu-
vium and are typically less sloping. They are lighter
colored and more deeply developed than the closely
assoclated Stephen soils.

Austin soils are easy to work. They are well drained,
and their capacity to hold water is good. Internal drain-
age 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, play-
grounds, or parks.

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

Figure 6.—Profile of Austin silty clay, showing chalky underlying
material.

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
IIe-3, dryland; ITe-3, irricated ; 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 i1s 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 main-
tain tilth and productivity. (Capability unit Ille-5,
dryland; I1le-5, irrigated; Rolling Blacklands range site)

Bexar Series

The soils of the Bexar series are shallow to moder-
ately 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.

The surface layer is dark reddish-brown clay loam
and is about 18 inches thick. It has very fine, sub-
angular blocky structure and is firm but crumbly when
moist. An estimated 30 percent of it, by volume, 1s 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 be-
comes 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 con-
sist 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 consider-
ably within short distances. ILocally, a thin, discon-
tinuous layer of carbonates in the form of soft concre-
tions and lumps occurs above the limestone bedrock.
Figure T|shows chert and limestone fragments within
the profile of Bexar cherty clay loam.

Bexar soils are ordinarily redder, less clayey, and
more cherty in the surface layer than the closely asso-
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Figure 7.—Profile of Bexar cherty clay loam.

ciated 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.

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 shal-
low, light-colored soils that developed over soft lime-
stone 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 north-
eastern part. The alternate layers of hard and soft lime-
stone give the slopes a “stairstep” appearance. The slope
range 1s 2 to 30 percent.

The surface layer is grayish-brown gravelly clay loam
and 1s about 4 inches thick. This layer has weak, gran-
ular 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 80 per-
cent of this layer, gy 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 lime-
stone that is interbedded with hard limestone and con-
tains 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. Krosion 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 qual-
ity 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 cones (fig. 8). 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 inter-
bedded 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.

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

Figure 8.—Brackett soils, 12 to 30 percent slopes.
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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 gen-
erally 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 cob-
blestones on the surface and in the surface iayer. 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. Runof! is rapid, and ero-
sion is active, even where there is a natural cover of vegeta-
tion. 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. (Capa-
bility unit VIIs—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 subsur-
face layer is silty clay and is about 9 inches thick. The
underlying material is white chalk that can be penetrated
by roots (fig. 9). The profile is deeper than that of
Brackett soils, 5 to 12 percent slopes.

This soil is used as pasture and 1s also cultivated. Tt 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 Jayer have been mixed dur-
ing 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 ero-
sion, conserve moisture, and maintain tilth and fertility.
(Capability unit IVe-7 dryland; Adobe range site)

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 sub-
stratum, 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
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Figure 9.—Profile of Brackett clay loam, 1 to 5 percent slopes,
showing roots in chalky underlying material.

susceptibility to water erosion. Droughtiness is also a
limitation. Fertilization, terracing, contour tillage, seed-
ing 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: capa-
bility 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, seed-
ing, 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)

Crawford Series

The soils of the Crawford series are very dark gray-
ish-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
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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 1s many feet thick.

The surface layer ranges from 6 to 10 inches in thick-
ness. 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 solls. They are more clayey and less red in the
surface layer than Bexar soils. As compared with Brac-
kett 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 vege-
tation ordinarily consists of Texas wintergrass, little
-bluestem, sideoats grama, and buffalograss, and scat-
tered live oak, post oak, and mesquite trees.

Crawford and Bexar stony soils (0 to 5 percent slopes)
(Cb).—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 de-
velopment, and brush control are a few of the necessary
management practices. (Crawford soils: capability unit

VIs-1, dryland; Redland range site. Bexar soils: capa-
bility unit VIs-1, dryland; Redland range site)

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 layer are likely to extend into the subsurface
layers. Limestone ordinarily cccurs 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 IIle-2, dryland; Ille-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, noncal-
careous, 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 i1s sandy clay that has much
free lime in the uppermost few inches and less with
increasing depth. In places the sandy clay is inter-
bedded with sandstone.

The surface layer ranges from 8 to 14 inches in thick-
ness and from dark brown to dark grayish brown in
color. The subsoil ranges from 25 to 40 inches in thick-
ness, 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 distinet to faint. Depth to the lime accumula-
tion ranges from 35 to 50 inches.

Compared with Crockett soils, San Antonio soils have
a browner surface layer and a redder, unmottled sub-
soil; 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 sub-
soil; 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
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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 oceurs 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 slop-
ing 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. )

The surface layer is grayish brown or very dark grayish
brown and is about 14 inches thick. The subsoil 1s 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 culti-
vated, 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 11Is-1, dryland;
I1Is-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, 1 to 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. Suscepti-
bility to water erosion and lack of moisture are limita-
tions. Fertilization, terracing, contour tillage, and prop-
er use of plant residues are needed to help control ero-
slon, conserve moisture, increase water intake, and main-
tain tilth and fertility. (Capability unit IITe-1, dry-
land; ITIe-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 gen-
erally 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. Be-
cause 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 peren-
nial 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 slop-
ing. These soils developed over calcareous sandy ma-
terial and soft sandstone. They occur in the south-
eastern 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.

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 thick-
ness, from dark reddish brown to dark brown in color,
and from fine sandy loam to loamy fine sand in tex-
ture. The subsoil ranges from 20 to 44 inches in thick-
ness, 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 accumula-
tion. They are more permeable and redder in the sur-
face layer and have a less clayey subsoil than Hockley
soils, which have a mottled subsoil.

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 ca-
pacity 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 sor-
ghum, corn, and hay and pasture mixtures. If irrigated,
they are suited to all types of truck crops. Most of the
acreage 1s cultivated.

Duval fine sandy loam, 1 to 3 percent slopes (DnB).—
This soil occurs as small areas, mostly as narrow ridge-
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tops, 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
1s easily worked, but if it is too wet when cultivated, a
plowpan is likely to form. The subsoil consists of mas-
sive, 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 culti-
vated. 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 ercsion and
maintain fertility and tilth. (Capability unit ITe-1,
dryland; Ile-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 sub-
soil consists of massive, porous material and is about 30
inches thick.

This is a fairly productive soil, and most of it is culti-
vated. It is suited to grain sorghum, small grain, sudan-
grass, 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 IIle—4, dryland;
IITe-3, irrigated; Sandy Loam range site)

Duval loamy fine sand, 1 to 5 percent slopes (DmC).—
This soil occurs as small, rounded hills or low, intermit-
tent 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 sudan-
grass 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 con-

trol erosion, conserve moisture, and maintain fertility.
(Capability unit IIIe-9, dryland; IIIs-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. Gen-
erally, 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. Fer-
tilizer and a protective cover of vegetation are needed to
help control erosion, conserve moisture, and maintain
fertility. (Capability unit IVe-5, dryland; IIle-7, irri-
gated; 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 strue-
tureless and is very loose, even when moist.

The subsoll 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
mn 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
1s slightly acid. Few plant roots enter this layer.

The surface layer ranges from 4 to 7 inches in thick-
ness 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.

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
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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 sor-
ghum, 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, and 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, 1 to 5
percent slopes. . )

Nearly all of this soil is in native vegetation. If cul-
tivated, it is highly susceptible to wind erosion. Deep
plowing, which ordinarily helps to control wind erosion,
1s 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 IVe-6, dry-
land; I1Is—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. Tt 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 1s 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 ma-
terial. There are a few beds of water-rounded lumestone
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 sub-
angular 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 col-
ored Gowen soils. They are less brown, less clayey, and
less deeply developed than ILewisville 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 devel-
oped than Frio soils.

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 flood-
ing 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. KExcept 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 sub-
surface 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 Ilimestone
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 1t is cul-
tivated. 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 con-
trol, 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 TTw-1,
dryland; Ilw-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 gray-
ish-brown clay loam and is about 7 inches thick. It has
weak, granular structure and is friable and easy to work.
This layer is noncaleareous.

The subsurface layer is noncalcareous, dark grayish-
brown to very dark brown light elay loam. It is more
compacted and a little more sandy than the surface layer.
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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 thick-
ness 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 mod-
erate. 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 buf-
falograss.

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 occasion-
ally. 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 culti-
vated 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 ITw—1, dryland ; ITw—1, irrigated ; Bottom-
land 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 cal-
careous 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 south-
western 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 VIIs-3, dryland; Clay
Loam 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 75
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 soil;
1t 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 Jand type 1s 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 VIIs-3, dryland; Shallow
Ridge range site)

Hockley Series

The Ilockley series consists of sandy soils that are
deep, light colored, and nearly level to moderately slop-
ing. 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. Tt 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 distinet 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.
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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 prom-
nent.

Hockley soils are associated with Crockett, San An-
tonio, Eufaula, Duval, and Webb soils. They are sandi-
er, 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 sub-
soil. 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 per-
meable subsoil than Duval soils, which have an un-
mottled, 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. The smaller
ones are mostly long and narrow. 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 sub-
soil 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 water-
melons 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. Cul-
tivated 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 8 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 IITe-8, dryland; IIIs-1, ir-
rigated; Deep Sand range site)

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 quarter, 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 IVe-5, dryland; IIIe-7, ir-
rigated; 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 drain-
ageways 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 ma-
chinery 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. Areae
of this soil average abouf 52 acres in size. Included in the
areas mapped are patches of other Hockley loamy fins
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 IHouston series consists of upland soils that are
deep, moderately dark colored, and gently sloping to
strongly sloping. These soils occur in the northeastern,
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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 1t 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 yellow-
ish-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.

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 mulch-
ing, within the soil profile. Locally, the surface layer
may be noncaleareous, 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.
Infernal 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. Tt is inextensive and is mainly in
the eastern part of the county. There is little or no
hazard of water ercsion. 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 eroslon, conserve moisture, and maintain tilth and

productivity. (Capability unit I1Te-2, dryland; IIle-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. Runofl 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, 3 to 5 percent
slopes, severely eroded, of Houston Black clay, 3 to 5
percent slopes, and of Austin silty clay, 8 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 1s 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 [11e-3, dryland;
Rolling Blacklands range site)

Houston clay, 3 to 5 percent slopes, severely eroded
(HnC3).—This soil is inextensive. It occurs as long, nar-
row 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 break-
ing slopes, a thinner surface layer, and moderately severe
rill and gully erosion. In the 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, 3 to 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 1s 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 1n 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
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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 1s 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 1s 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 VIe-2, dryland; Rolling Blacklands range site.
Sumter soils: capability unit VIe-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 upper-
most 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. 1f 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
striucture 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, calcare-
ous clay or marl and has .mottles of olive brown and
gray. There are some shale fragments and gypsum
crystals.

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 ex-
ceeds 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 dis-
continuous. 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 deepl
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 drain-
age. 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 south-
western 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.
Tt 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 TIs-1, dryland; IIs-2,
irrigated ; Rolling Blacklands range site)

Houston Black clay, 1 to 3 percent slopes (HsB).—This
soil occurs as long, smooth, gentle slopes. Tt 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, 1 to 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
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grain, grain sorghum, corn, cotton, flax, sudangrass, and
Hubam sweetclover are suitable crops. Also suitable are
hay and pasture mixtures. 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 I1Te-2, dryland; I1fe-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 con-
sequently has more rapid runoff and is moderately sus-
ceptible 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, 3 to 5 percent slopes,
of Houston Black gravelly clay, 3 to 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 ITTe-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 issimilar 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 near 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 sub-
surface layer is gray clay and is about 15 inches thick.
It has moderate, fine, blocky structure and is extremely
firm but erumbly when moist. The underlying material
varies. It ranges from eclay 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 IIs-1, dryland; IIs-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.

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. Fer-
tilization, terracing, contour tillage, and proper use of
plant residues help to control erosion, conserve moisture,
and maintain tilth and fertility. (Capability unit T1le-2,
dryland; II1Te-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 north-
eastern, 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 drainage-
ways. As compared with Houston Black clay, 1 to 3
percent slopes, this soil 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 ap-
parent 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 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 vege-
tation, and small tracts are In tame pasture. Fertiliza-
tion, terracing, contour tillage, and proper use of plant
residues help to conserve moisture and maintain fertility
and tilth. (Capability unit IITe-2, dryland; IlIe-2,
irrigated ; Rolling Blacklands range site)
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Figure 10.—Gravel on Houston Black gravelly ciay.

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 castern and western parts of the
county. It is more susceptible to water erosion than
Houston Black gravelly elay, 1 to 3 percent slopes, and it
has a thinner surface layver 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 croded.

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 snited to most of
the crops commonly grown in the avea. 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, con-
tour tillage, and proper use of plant residues are needed
to help control erosion, conserve moisture, and maintain
tilth and fertilify. (Capability unit IIIe-3, dryland;
Rolling Blacklands range site)

Houston Black gravelly clay, 5 to 8 percent slopes
(HuD)—This soil 1s 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 suit-
able 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, con-
tour tillage, and proper use of plant residues help to
control erosion, conserve moisture, and maintain tilth
and fertility. (Capability unit IVe-3, dryland; Rolling
Blacklands range site)

Karnes Series

The Karnes series consists of caleareous, 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 Tayer is light brownish-gray or grayish-
brown, calearesus loam and is about 20 mehnes thick. It
has weak, granular structure in the plow layer and mod-
erate, 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.

The under]ying material consists of sandy alluvium
that is light yellowish brown in color, structureless, fri-
able, strongly caleareous, and easily penetrated by roots.
A profile of Karnes loam is shown in [igure 11}

The surface layer ranges from 8 to 24 inches in thick-
ness. Jt 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 sub-
surface 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 214 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 ter-
race soils. They are less brown, less clavey, and less
deeply developed than Lewisville soils, and they have a
lTess distinet 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
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Figure 11.—Profile of Karnes loam to a depth of about 3 feet.
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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 truck crops are grown.

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 sus-
ceptible to water erosion. Also, a thin crust, lighter
colored than the surface layer, tends to form on the sur-
face. Crops grown on the more limy areas are likely to
develop chlorosis, or yellowing of the leaves. Fertiliza-

tion, terracing, contour tillage, and use of plant residues
help to control erosion, conserve moisture, prevent sur-
face crusting, and maintain tilth and productivity.
(Capability unit ITe-3, dryland; Ile-3, irrigated; Clay
Loam range site)

Karnes loam, 3 to 5 percent slopes (KaC).—Tlhis 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. Rumnoff 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. ILime concretions make up about
15 percent of this layer, by volume.

A large part of the acreage is idle or is in native vegeta-
tion. 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 IITe-5, dryland; IIle-5,
irrigated ; Clay Loam range site)

Karnes clay loam, 3 to 5 percent slopes, eroded (KcC2). —
This 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 I1le—6, dryland; Ille-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 plowed. Below that depth, the struc-
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ture 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, sub-
rounded 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 sub-
surface 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 Tar-
rant soils. They are more deeply developed, darker col-
ored, 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 struc-
ture than Trinity and Frio soils, frequently flooded,
which are stratified.

Krum soils are naturally well drained. Internal drain-
age is medium, permeability is moderate, and the capa-
bility 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 stratifi-
cation; 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 unpro-
tected fields. These can be partially obliterated by in-
stalling diversion terraces and by utilizing other con-

servation measures. (Capability unit ITTe-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 distinet yellowish-brown and
gray mottles. It has blocky structure and is very firm
when moist and extremely hard when dry. The lower
part is light brownish gray and has a few distinct yel-
lowish-brown, strong-brown, and gray mottles. It has
blocky structure and 1s 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 clay 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 per-
cent 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 Jayer. 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 mod-
erately 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
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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 ercsion and
maintain tilth and produetivity. (Capability unit I1le—8,
dryland; IIIs-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 Me-
dina 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 sub-
angular 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.

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 86 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 drain-
age and medium internal drainage. Permeability is slow
to moderate. The capacity to hold water is good. Natu-
ral 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 culti-
vated. Small grain, grain sorghum, corn, flax, and cot-
ton 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, 0 to 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. Tt

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 pas-
ture mixtures are suitable crops. Truck crops can be
grown under irrigation. Lack of soil moisture is a limita-
tion. Fertilization, crop rotation, and proper use of plant
residues help to conserve moisture and maintain ferfility.
(Capability unit ITc-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. In-
cluded 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 resi-
dues help to control erosion, conserve moisture, and main-
tain tilth and fertility. (Capability unit ITe-3, dryland;
IIe-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 Lewis-
ville 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.

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 IIIe-5, dryland; Ille-5, irri-
gated; 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.
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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 thick-
ness, 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 in-
ternal drainage. Permeability is very slow. The capac-
ity to hold water is moderate. Natural fertility is mod-
erately 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, south-
eastern, 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 pereent 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 sub-
soil, 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 I1Is—1,
dryland; I1Is-3, irrigated; Hardland range site)

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.
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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 sub-
soil, 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. Conse-
quently, water erosion is a moderate hazard. Terracing
and other conservation measures are needed. (Capa-
bility 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.

The surface layer ranges from 10 to 16 inches in thick-
ness and from dark grayish brown to dark brown in
color. This layer ordinarily ranges from loam to grav-
elly clay loam in texture, but in places it is silty clay

Figure 12.—Profile of Patrick clay loam,
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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 de-
veloped, lighter colored, and more permeable than Hous-
ton Black terrace soils. They are more clayey, less fri-
able, 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 sor-
ghum, 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. TIts 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 1IIs-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 pro-
tected, they are susceptible to water erosion. Fertiliza-
tion, terracing, contour tillage, and proper use of plant
residues help to control erosion, conserve moisture, and
maintain tilth and productivity. (Capability unit I1Ie-7,
dryland; ITIe-6, irrigated; Shallow range site)

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 8 acres to as much as 100 acres in size. Most of t%e
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 grazin
or for wildlife. Some pits or quarries could be converte§
to ponds and then stocked with fish and used as recrea-
tional sites.

San Antonio Series

The San Antonio series consists of deep, moderately
dark colored, nearly level and undulating soils on the
uplands. hese 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, subangu-
lar blocky structure. This layer can be easily worked if
moisture conditions are favorable. If it is tilled exces-
sively, 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
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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 thick-
ness. 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
m 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.

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 mod-
erately high. Water erosion is a hazard. About 85 per-
cent of the acreage is still in native vegetation or per-
manent pasture. 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 and more clayey 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 1s moderately productive of the crops com-
monly grown in the area, and most of the acreage is
cultivated. If unprotected, cultivated fields are suscep-
tible 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 IITe-1, dryland;
IIle-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, 1 to 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 desecribed as representative
of the series.

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

San Antonio clay loam, 3 to 5 percent slopes, eroded
(5aC2).—This socil 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. KExcept 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 thick-
ness 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
1s 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 management need, increases the water
intake and helps to control erosion and maintain fer-
tility. 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 VIe-1,
dryland ; Hardland range site)

Stephen Series

The Stephen series consists of clayey soils that are
moderately dark colored, shallow, crumbly, and calcare-
ous. 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 con-
sists 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
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Figure 13.—Profile of Stephen silty clay.

hardest. A profile of Stephen silty clay is shown in
figure 13.

The surface layer ranges from 12 to 22 inches in thick-
ness 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 con-
sisting of chalk fragments and fine earth, ranges from
2 to 12 inches in thickness.

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 fer-
tility 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 1dle 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 mod-
erate. There are spots in cultivated areas where chalk
rubble is on the surface and within the soil and the sur-
face 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 vellowing of the leaves.
Yields are low to moderate. Cocl-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 1lTe-7, dryland; Ille-6,
irrigated ; Shallow Ridge range site)

Stephen silty clay, 3 to 5 percent slopes (5¢C).—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 areas has a thinuer surface
laver. Rill erosion is evident in many areas, and there are
a few shallow gullies, widely spaced.

Most of the acreage either 1s still in native vegetation
or has been cultivated and is now 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, eastein, and central parts
ot the county.

The surface layer is grayish-brown gravelly clay and
is about 8 inches thick. It has moderate, medium, gran-
ular 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 hmy
concretions.

The surface layer ranges from 5 to 12 inches in thick-
ness. 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.

Sumter soils are lighter colored and less deeply devel-
oped 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
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sloping than Stephen soils. They are less deeply devel-
oped, %ighter 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 ero-
sion 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 limesfone prairies in the northern
third of the county.

The surface layer is very dark grayish-brown, cal-
careous clay Joam and is about 10 inches thick. It has
moderate, fine, subangular blocky structure. This layer
1s crumbly and friable when moist. Limestone fragments
that range from a quarter of an inch to 24 inches in di-
ameter cover about 35 percent of the surface, and angu-
lar limestone fragments of similar size make up an esti-
mated 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 approxi-
mately 8 to 10 percent of this layer, by volume (fig. 14).

The bedrock 1s hard limestone. Explosives or air ham-
mers are needed to excavate both this material and the
fractured limestone in the subsurface layer.

The surface layer ranges from black to very dark gray-
ish brown in color, and from 5 to 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 tex-
ture of this layer is heavy clay loam to clay. The sub-
surface 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 shal-
lower 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. Wafer 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,
featherly bluestem, sideoats grama, plains lovegrass, green
sprangletop, Texas cupgrass, indiangrass, hairy ﬁrop-
seed, buffalograss, and Texas wintergrass. Woody vege-
tation consists of live oak, shin oak, and Ashe juniper.
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Figure 14.—Profile of Tarrant stony clay loam.

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 coun-
ty. The slope 1s 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, cal-
careous, 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 com-
plex, 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 VIs-2, 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
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assoclation, 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 associa-
tion. These soils are dark colored, very shallow, clayey,
and weakly calcareous. They developed over hard lime-
stone and have scattered stones, gravel, channery frag-
ments, 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.

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, fene-
ing, 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 outerops of hard lime-
stone 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. Agricul-
turally 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
776-905—66——3

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 Trin-
ity 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.

Trinity soils have slow surface drainage and slow
internal drainage. Permeability is slow. The capacity
to hold water is good. Natural fertility is high. Oceca-
sional flooding is a hazard. For the most part, these soils
are cultivated. Corn is the main crop. Also suitable are

Figure 15—Profile of Trinity clay.
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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.
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 1s 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. (Capa-
bility unit I1w-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 scouring or shifting. Channels
in these areas are poorly defined and of small capacity
(fig. 16).

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 ¥rio 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_lpercent 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 sup-

It is calcareous,

Figure 16.-—Area of Trinity and Frio soils, frequently flooded.

port a heavy cover of vegetation, which generally con-
sists 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)

Yenus 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 clay 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 [(fig. 17).

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 subsur-
face layer ranges from loam to sandy clay loam or clay
loam in texture. Limy concretions or lumps of limy ma-
terial 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 perme-
able 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 8 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 culti-
vated. 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
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Figure 17.—Profile of Venus clay loam. This soil is approximately
20 feet deep.

small tracts of Lewisville silty clay, and of Patrick soils,
0 to 1 percent slopes.

The surface layer is about 14 inches thick. The sub-
surface 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,

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 Ile—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. 1t 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; Ile-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, 0 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, woriu
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, erop rotation, and proper
use of plant residues are needed to conserve moisture and
maintain tilth and fertility. (Capability unit I1e-2, dry-
land; I-2, irrigated; Clay Loam range site)

Venus clay loam, 1 to 3 percent slopes (VcB).—This soil
occeurs 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 clsy 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,
0 to 1 percent slopes, and of Lewisville silty clay, 1 to 3
percent slopes.

The surface layer is about 14 inches thick. The sub-
surface 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 irrigcated. Small grain, sudangrass, grain
sorghum, corn, and cotton are well suited, and truck 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 ITe-3, dryland; ITe-3,
irrigated; Clay Loam range site)

Venus clay loam, 3 to 5 percent slopes (VcC).—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 inthe 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.
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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 erumbly 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 main-
tain tilth and fertility. (Capability unit IIIe-5, dryland;
IITe-5, irrigated ; Clay Loam range site)

Webb Series

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

The surface layer is reddish brown, noncalcareous, and
about 12 inches thick. It has weak, fine, granular struc-
ture 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

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

The surface layer is generally fine sandy Joam in tex-
ture, 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 sur-
face 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 soils, 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 solls are naturally well drained. Internal drain-
age is slow but is adequate for crops. Permeability is
slow. The capacity to hold water is only fair in the sur-
face 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 (WhB).—
This soil occurs as broad, gently sloping areas on the up-
lands 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 lime concretions.

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 mediwm to slow. Water erosion is the
main limitation. Fertilization, terracing, contour tillage,
and proper use of plant residues are needed to help con-
trol erosion, conserve moisture, and maintain tilth and
productivity. (Capability unit ITe-1, dryland; ITe-1, ir-
rigated; Tight Sandy Loam range site)

Webb fine sandy loam, 3 to 5 percent slopes (Whb(C).—
This soil occurs as side slopes along drainageways through-
out 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 38 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. 1t has blocky struc-
ture and is firm when moist. This layer is noncaleareous
and is slowly permeable.

A large acreage of this soil is cultivated and is planted
to the dryland crops commonly grown in the area. Water
erosion is a hazard. Terracing, contour tillage, and other
conservation practices are needed to help control erosion.
(Capability unit I11le—4, dryland; I1ITe-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 drain-
ageways 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, 3 to 5
percent slopes, eroded.

The surface layer ranges from 0 to 10 inches in thick-
ness, 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.
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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, fer-
tilization, and proper use of plant residues help to con-
trol 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 stabilize
the gullies, and the areas could then be reseeded to grass.
Applications of nitrogen and phosphorus would encourage
the growth of the grass. TUntil the grass is established,
only light grazing or none should be permitted. (Capa-
bility unit VIe-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 out-
wash plains or terraces in the south-central part of the
county.

The surface layer is very dark grayish brown, non-
calcareous, and about 15 inches thick. Tt has weak, gran-
ular 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 eal-
cium 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
solls 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
40 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
soll is sandy clay loam or fine sandy loam in texture and
is noncaleareous.  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 Jayer 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 cul-
tivated to the same depth each time, a plowplan readily
forms. Water erosion is not a hazard. Fertilization, con-
tour tillage, and proper use of plant residues will help
to increase water intake and maintain fertility and tilth.
(Capability unit ITc-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 unclassi-
fied 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 noncaleareous.
The subsoil is about 30 inches thick. The upper part is
dark-brown sandy clay loam and has fine, subangular
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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 calecium 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;
[Ie~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 1s 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 allu-
vium, 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 fine 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 tex-
ture. 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 col-
ored, less clayey, and less deeply developed than the
limy Trinity soils.

Zavala soils have medium surface drainage and me-
dium 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 peren-
nial 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 Elm 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.

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 com-
paction, which reduces water intake and lowers produc-
tion. Fertilization and the proper use of plant residues
increase water intake and help to conserve moisture and
maintain tilth and productivity. (Capability unit [Tw-1,
drvland; ITw-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 pre-
dominant. 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 an-
nual 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; Bot-
tomland range site)

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 In-
formation about urban uses of soils, which is of interest
to builders, homeowners, and city planners, and then a
discussion of recreation facilities.
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Management of Cultivated Soils

Control of erosion, conservation of moisture, and main-
tenance of fertility are the main objectives of the man-
agement practices that are described briefly in the follow-
ing paragraphs. Erosion is one of the chief hazards in

exar 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 Ex-
tension 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 soil is laid bare by cultivation, it is sub-
ject 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 run-
off and increase water intake. Contour farming, terrac-
ing, proper use of crop residues, and establishing grassed
waterways help to accomplish these objectives.

Contour farming.—Contour farming consists of plow-
ing, 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 mois-
ture. All terraced fields should be farmed on the con-
tour. Nearly level fields do not need to be terraced, but
they benefit from contour farming. Some 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 runofl
and thus control erosion and conserve moisture, or to
divert surplus water from cropland or other areas that
need protection. 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.

Contour lines for terraces should be Iaid out by means
of an engineer’s level. Technical assistance can be ob-
tained from a local representative of the Soil Conserva-
tion 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
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*Italic numbers in parentheses refer to Literature Cited, p. 122.

Figure 18—New diversion terrace, showing water flowing in the
channel.

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 pack-
ing rains, reduces crusting, decreases runoff, increases
water intake, and reduces evaporation of soil moisture.
It shades the soil, thus reducing soil temperature. In
addition, 1t 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 res-
idues 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 pre-
pare a good seedbed and to control weeds. Excessive till-
age and tillage when the soil is wet destroy the soil struc-
ture 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 run-
off. Proper tillage equipment is important also.

Control of wind erosion

The wind erosion hazard in Bexar County is less seri-
ous than the water erosion hazard. Wind erosion dam-
ages only those soils that have a surface layer of fine
sandy texture. Such soils occur mainly in the southern
third of the county. Effective control of wind erosion
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involves a combination of practices, including crop rota-
tion, 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. bmndln(r
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 fo 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.

Z'illage—Tilling with equipment that leaves the sur-
face 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. It is only a temporary measure.
Usually it is resorted to to help establish vegetation that
will pm\'lde permanent plote(tlon

S tripcropping. ——Strlpcroppnw is the practice of grow-
Ing 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 di-
rection 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—N\ good cropping system main-
tains or improves the pln‘%lml condition of the soil, pro-
tects 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.

Cach 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 deferiorated, 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, im-
prove the structure, maintain fertility, and protect the
soil from erosion.

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
barnyvard 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 seacon of the vear,
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Vetch is on the left, and
Both are legumes.

Figure 19.—Two soil-improving crops.
Brabham peas on the right.

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 especm]lv 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, be-
cause the lack of moisture limits the response. Field
tests have shown, however, that when moisture condi-
tions are favorable, most soils in Bexar County do re-
spond to fertilization.

Irrigation

In the early 1700’s, the Spanlsh settlers in DBexar
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 ir rigated acreage is likely
to increase. Water for irrigation is obtained from wells,
rivers, creeks, and lakes. Wells in the Edwards forma-
tion range in depth from 485 feet in the northern parc
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 southwest-
ern 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 Jost through seepage un-
less the ditches are Jined [(fig. 20). Irrigation water for
other areas is pumped from rivers and streams onto tle
adjoining soils.

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

million. This water is not suitable for irrigation. It is
classed as undrinkable and is satisfactory for livestock
only.

Xmong the factors to be considered in designing an
irrigation system are the foliowing: 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 dis-
tribute water evenly without causing erosion, excessive
leaching of plant nutrients, waterlogging, or accumula-
tion 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 sys-
tems (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.

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 1s a practical grouping based on limita-
tions of the soils, the risk of damage when they are used,
and the way they respond to treatment.

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 I through VIIL. In
class I 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 progres-
sively greater natural limitations. In class VIII are
soils and landforms so rough, shallow, or otherwise lim-
ited that they do not produce worthwhile yie'ds of crops,
forage, or wood products.

The subclagses indicate major kinds of limitations
within the classes. Within most of the classes there can
be up to four subclasses. The subelass is indicated by
adding a small letter, e, w, s, or ¢, to the class numeral,

776-905—66——4

Figure 21.—Furrow irrigation on Lewisville silty clay, 0 to 1 per-
cent slopes.

for example, ITe. The letter ¢ shows that the main lim-
itation is risk of erosion unless close-growing plant cover
is maintained; ¢ means that water in or on the soil inter-
feres with plant growth or cultivation (in some soils the
wetness can be partly corrected by artificial drainage) ;
¢ shows that the soil is limited mainly because it is shal-
low, droughty, or stony; and ¢, used in only some parts
of the country, indicates that the chief limitation is
climate that is too cold or too dry.

In class I there are no subclasses, because the soils of
this elass have few or no limitations. Class V can con-
tain, 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 pas-
ture, 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 man-
agement. Thus, the capability unit is a convenient group-
ing for making many statements about management of
soils. Capability units are generally identified by num-
bers assigned locally, for example, ITe-1 or IIle-2.

Soils are classified in capability classes, subclasses, and
units in accordance with the degree and kind of their

Figure 22.—Border irrigation.
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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 clas-
sified 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 II. Soils that have some limitations that restrict
the choice of plants or require moderate conservation
practices.

Subclass IIe. Soils that have some limitations
because of climate.

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

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

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

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

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

Unit Ile-3, dryland; Ile-3, irrigated.—Deep,
nearly level, strongly calcareous, medium-
textured to fine-textured soils; slowly perme-
able to moderately permeable subsoil.

Subclass ITs. Soils that have moderate limitations of
moisture capacity or tilth.

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

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

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

Unit ITw-2, dryland.—Deep, nearly level, cal-
careous clays on flood plains along creeks and
major streams and in depressions on the up-
lands.

Class III. Soils that have severe limitations that reduce
the choice of plants, or require special conservation
practices, or both.

Subeclass IIIe. Soils subject to severe erosion if they
are cultivated and not protected.

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

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

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

Unit IITe-4, dryland; I1le-3, irrigated.—Deep,
gently sloping fine sandy loams; slowly perme-
able or moderately permeable subsoil.

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

Unit I1le-6, dryland; IIle-5, irrigated.—Mod-
erately deep, gently sloping, moderately per-
meable, strongly calcareous clay loams; eroded.

Unit IIle-7, dryland; ITle-6, irrigated.—Shal-
low to moderately deep, nearly level, moder-
ately permeable clay loams and silty clays.

Unit ITIe-8, dryland; IIls-1, irrigated.—l.evel
and nearly level, thick loamy fine sands;
dense, slowly permeable or very slowly per-
meable subsoil.

Unit IIIe-9, dryland; I1Is-2, irrigated.—Deep,
nearly level and gently sloping, thick loamy
fine sands; crumbly, moderately permeable
subsoil.

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

Subeclass IIIs. Soils that have severe limitations of
moisture capacity or tilth.

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

Unit IT1s-2, dryland; ITs-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 man-
agement, or both.

Subclass IVe. Soils subject to very severe erosion
if they are cultivated and not protected.

Unit IVe-1, dryland; IVs-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 1Ve-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.

Unit IVe-5, dryland; I1Te-7, irrigated.—Gently
sloping loamy fine sands; eroded; moderately
slowly permeable to very slowly permeable
subsoil.

Unit IVe-6, dryland; IIIs—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.
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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.

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

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

Unit VIe-2, dryland.—Deep to very shallow,
strongly sloping clays; eroded; slowly per-
meable subsoil.

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

Subeclass VIs. Soils generally unsuitable for culti-
vation 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 graz-
ing, woodland, or wildlife.

Subclass VIIs. Soils very severely limited by mois-
ture capacity, stones, or other soil features.

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

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

Unit VIIs-3, dryland.—Deep gullies,
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
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use to recreation, wildlife, water supply, or esthetic
purposes. (There are no class VIII soils in Bexar
County.)

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 Ilc-1, dryland;
I-1, irrigated

The one soil in these units, Willacy loam, 0 to 1 per-
cent slopes, is deep and noncalcareous. It has a moder-
ately 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 com-
paction and a plowpan is likely to form. Both compac-
tion and formation of a plowpan interfere with water in-
take 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 pro-
vide enough residues to maintain the organic-matter con-
tent 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 irri-
gation. The amount of fertilizer to be applied to irri-
gated soils is best determined through soil tests.

This soil produces excellent grass. Suitable for pas-
ture 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 appli-
cations of nitrogen and phosphate fertilizers.

Capability unit Ilc-2, dryland;
I-2,irrigated

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

Lewisville silty clay, 0 to 1 percent slopes.
Venus clay loam, 0 to 1 percent 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 cul-
tivated.

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 crust-
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ing 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.

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, resi-
dues improve tilth, help to maintain the supply of or-
ganic 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 pas-
ture are Kleberg bluestem, Gordo bluestem, Medio blue-
stem, blue panicgrass, and Coastal bermudagrass or
other adapted varieties of giant bermudagrass. Sudan-
grass, small grain, sorghum almum, and johnsongrass
provide good supplemental pasture. Pastures need lib-
eral amounts of nitrogen and phosphate fertilizers,

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

- These units consist of deep, nearly level fine sandy
loams that have a slowly permeable to moderately perme-
able 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 sus-
ceptible to erosion.

These soils are productive and are well suited to cul-
tivated 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 prac-
tices 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 ter-
races 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 Jayer 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 sur-
face 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 panic-
grass, 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 fertil-
ized with nitrogen and phosphate.

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

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

This soil has a moderately high capacity to hold water
and plant nutrients. It has good water intake but is sus-
ceptible 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 sor-
ghum 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 irriga-
tion. Under surface irrigation, an example of a suitable
cropping system is 1 year of small grain or grain sor-
ghum, or of a cover crop, or of a hay or pasture crop,
and then 3 years of cotton or corn. Under sprinkler ir-
rigation, 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 blue-
stem, Gordo bluestem, blue panicgrass, and Coastal ber-
mudagrass or other adapted varieties of giant bermuda-
grass. Small grain, sudangrass, johnsongrass, and sor-
ghum almum provide good supplemental pasture. Pas-
tures need liberal applications of nitrogen and phos-
phate fertilizers.

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

These units consist of loamy and clayey soils that are
deep, nearly level, and strongly calcareous and have a
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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 Ilc-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 de-
velop 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 cot-
ton or corn. A cover crop, such as winter peas, should
be grown occasionally.

Controlling erosion, conserving moisture, and main-
taining fertility are the chief management requirements.
Terracing and contour tillage help to reduce runoff.
Residues should be kept on the surface as long as pos-
sible. Barnyard manure reduces the risk of chlorosis.

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 blue-
stem, Gordo bluestem, blue panicgrass, Medio bluestem,
and Coastal bermudagrass or other adapted varieties
of giant bermudagrass. Small grain, sudangrass, john-
songrass, and sorghum almum provide good supple-
mental pasture. Pastures need liberal applications of
nitrogen and phosphate fertilizers.

Capability unit 1Is-1, dryland;
IIs-2, irrigated

These units consist of deep, nearly level, slowly per-
meable, 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 north-
eastern, 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 sur-
face 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 evapora-
tion 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 broadecast 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, Rhodes-
grass, Kleberg bluestem, Gordo bluestem, Medio blue-
stem, 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 ITw-1, dryland;
ITw-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 loam.

These soils occur along the major rivers and streams
and the larger drainageways. They are flooded occa-
sionally.

These soils are easy to manage. They lose little water
through runoff. The use of some areas is limited be-
cause, 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 croppin
system 1s 1 year of small grain or grain sorghum an
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 resi-
dues 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.
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Suitable for pasture are johnsongrass, Rhodesgrass,
Medio bluestem, blue panicgrass, and Coastal bermuda-
grass or other adapted varieties of giant bermudagrass.
Sudangrass, sorghum almum, small grain, and johnson-
grass provide good supplemental pasture. Pastures need
regular applications of nitrogen and phosphate fertilizers.

Capability unit ITuw-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 occa-
sionally.

Preparing a good seedbed is difficult because the sur-
face layer dries slowly after rains or flooding. If the
soil 1s too wet when 1t is worked, its structure breaks
down and a plowpan forms. Permeability is slow. The
narrow, uneven shape of the areas and the risk of flood-
ing 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 pre-
vent 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 deter-
mined through soil tests. Keeping large amounts of
organic matter or plant residues on the surface or par-
tially 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, johnson-
grass, and small grain provide good supplemental pas-
ture. Pastures need applications of nitrogen and phos-
phate fertilizers.

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

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

Crockett fine sandy loamr, 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 sub-
soil is a stiff, blocky clay that impedes the movement of
water, air, and roots.

These are moderately productive soils. They are mod-
erately well suited to small grain, grain sorghum, corn,
cotton, summer peas, winter peas, flax, sudangrass, Hu-

bam 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 crop-
ping 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 ave Gordo bluestem, blue panic-
grass, weeping lovegrass, Medio bluestem, and Coastal
bermudagrass or other adapted varieties of giant ber-
mudagrass. Small grain, sudangrass, sorghum almum,
and johnsongrass provide good supplemental pasture.
Pastures need liberal applications of nitrogen and phos-
phate fertilizers.

Capability unit Il1e-2, dryland;
IIe-2, irrigated

These units consist of deep, nearly level, slowly per-
meable, 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, 1 to 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 acre-
age is about 11 percent of the county. About 80 percent
of their acreage is cultivated.

It is important to till these soils when moisture condi-
tions 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, sudan-
grass, 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 con-
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trol 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, prevent-
ing the formation of a plowpan, and maintaining fer-
tility 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 ter-
races need protected outlets for removal of excess water.
The outlets should empty into a pasture or into a pre-
pared waterway. The cropping system should include
close-growing crops and perennial grass and legumes.
ATl 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 ap-
plied to irrigated soils is best determined through soil
tests.

Suitable for pasture are King Ranch bluestem, Rhodes-
grass, Kleberg bluestem, Gordo bluestem, Medio blue-
stem, blue panicgrass, and Coastal bermudagrass or
other adapted varieties of giant bermudagrass. Pas-
tures need liberal applications of nitrogen and phosphate
fertilizers.

Capability unit I11e-3, dryland

This unit consists of deep, gently sloping, slowly per-
meable, calecareous 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 § percent slopes.
Houston clay, 3 to 5 percent slopes, eroded.

These soils occur on uplands, mainly in the north-
eastern, 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 needs to be in drilled crops each year.
If the soils are not terraced, an example of a suitable
cropping system is 8 years of drilled crops and then 1
year of a row crop. Another example is 3 years of
grass or Jegumes 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. Keep-
ing 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.

Suitable for pasture are Iing Ranch bluestem, Rhodes-
grass, Kleberg bluestem, Gordo bluestem, Medio blue-
stem, blue panicgrass, and Coastal bermudagrass or other
adapted varieties of giant bermudagrass. Small grain,
sudangrass, sorghum almum, and johnsongrass pro-
vide good supplemental pasture. Pastures need applica-
tions of nitrogen and phosphate fertilizers.

Capability unit Ille-4, dryland;
Il1e-3, irrigated

These units consist of deep, gently sloping fine sandy
loams that have a slowly permeable or moderately per-
meable 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 1s 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 1s 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 ber-
mudagrass or other adapted varieties of giant bermuda-
grass. Sweetclover, such as yellow blossom, Madrid, or
Hubam, are suitable legumes for tame pasture. Small
grain, sudangrass, sorghum almum, and johnsongrass
provide good supplemental pasture. Pastures need lib-
eral applications of nitrogen and phosphate fertilizers.
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Capability unit 111e-5, dryland;
Ille-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.

These soils occur in all but the northwestern and ex-
treme 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. Run-
off 1s excessive.

Small grain, winter peas, and other cool-season crops
are best suited. Corn, cotton, grain sorghum, and sum-
mer 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 1is 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 improv-
ing tilth are the most important management require-
ments. Terracing and contour tillage help to reduce
runoff. Utilizing residues from small grain, grain sor-
ghum, sorghum almum, and other crops improves struc-
ture 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, Rhodes-
grass, Kleberg bluestem, Medio bluestem, Gordo blue-
stem, 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 Ille-6, dryland;
Ille-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 dam-
aged by water erosion. It could be restored to produec-
tivity 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
almum, 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 ap-
plied to the most seriously eroded areas. Nitrogen and
phosphate fertilizers are needed.

Irrigated areas could be planted to tame pasture con-
sisting of bermudagrass or some other perennial grass,
such as King Ranch bluestem, Rhodesgrass, Medio blue-
stem, 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 Ille-7, dryland;
IlIe-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.

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 fer-
tility. Water erosion 1s a slight hazard. The Stephen
soil 1s 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 8 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 im-
portant management requirements. All residues should
be left on the surface. Areas where the underlying ma-
terial is exposed need additional organic matter, which
can be supplied by applying barnyard manure or cotton
burs. Terracing and contour tillage help to reduce run-
off 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 ber-
mudagrass. Small grain, sudangrass, and sorghum al-
mum provide good supplemental pasture. Pastures need
applications of nitrogen and phosphate fertilizers.

Capability unit I11e-8, dryland;
IIIs-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.



BEXAR COUNTY, TEXAS 47

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. Wa-
termelons, 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 deter-
mined 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 fer-
tilized, 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.

These soils are suited to sprinkler irrigation. If they
are irrigated, the cropping system should include erops
that provide enough residue to control wind erosion,
maintain tilth, and supply organic matter. The residues
should be worked into the surface layer. Liberal appli-
cations of nitrogen and phosphate fertilizers are needed.

Capability unit 11le-9, dryland;
HIs-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 soil is fairly productive if properly managed.
Small grain, grain sorghum, corn, peanuts, and water-
melons 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.
Striperopping and leaving grain sorghum stubble as
high as feasible help to reduce the danger of wind ero-
sion. 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 be ap-
plied 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 crop-
land are being converted to tame pasture by seeding,
sprigging, or sodding with proven varieties of grass.
Weeds are controlled and grazing and mowing are regu-
lated 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 blue-
stem, and weeping lovegrass.

Capability unit Ille-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, nar-
row, 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 are not ter-
raced, 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, Rhodes-
grass, Kleberg bluestem, Gordo bluestem, blue panicgrass,
sideoats grama, little bluestem, indiangrass, green spran-
gletop, 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 I11s-1, dryland;
IIIs-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.
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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 modemtely crusty. The subsoil is dense, com-
pact, 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 sys-
tem 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 sy
tem 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, Rhodes-
grass, Kleberg bluestem, Gordo bluestem, blue panic-
grass, and Coastal bermudagrass or other adapted varie-
ties of glant bermudagrass. Small grain, sudangrass,
sorghum almum, and ]ohnsonomss provide good supple-
mental pasture. Pastures need regular apphcfmons of
nitrogen and phosphate fertilizers.

Capability unit 111s-2, dryland;
IIs-2, irrigated

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

These soils are droughty and are susceptib]e to com-
paction when moist. They are Jess productive than asso-
ciated 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 suimble
cropping system 1s 1 year of a drilled crop, such a
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.

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 irri-
gation. 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 surtace. Fertilizer is needed. The amount
to be applied to irrigated soils is best determined through
soil tests.

Suitable for pasture are Kleberg bluestem, Gordo blue-
stem, blue panicgrass, weeping lovegmss, and Coastal
bermudagrass or other adapted varieties of giant ber-
mudadmss

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 pelmedble subsoil. This soil occurs in the south-
ern 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 cot-
ton are grown also, but less extenslvely Native grass
and ddapted 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.

(lonserving moisture and improving tilth and produc-
tivity are the chief management requirements. The crop-
ping system should inc Tude 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
tln:ough soil tests. o

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 panic-
grass, weeping lovegrass, Medio bluestem, Gordo b'ue-
stem, and Coastal bermudagrass or other adapted vavie-
ties of giant bermudama@s Pastures need applications
of mtrowen and phospha‘re 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 slowlv 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 erop, such as small grain or
sudangrass. Sweetclover can be substituted ocmslonally
for grain sorghum.

COIlfI‘O”]DO‘ erosion, conserving moisture, and improv-
ing tilth and productlwty are the chief management
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requirements. If this soil is cultivated, a complete ter-
race system should be installed and all tillage should be
on the contour. The cropping 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, IKleberg 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 S 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, par-
ticularly during heavy rains. Natural fertility is mod-
erately high,

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

Controlling erosion, conserving moisture, and improv-
ing 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, su-
dangrass, sorghum almum, and johnsongrass provide
good supplemental grazing. Pastures need liberal appli-
cations 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 (fig. 23); consequently, tilth is poor.
Many gullies have formed. Runoff collects in these gul-
lied 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

Figure 23.—An eroded Webb soil.
where erosion has exposed the subsoil.
not cultivated.

Note the light-colored areas
The deeper gullies are

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.

Controlling erosion, conserving moisture, and improv-
ing tilth and productivity are the chief management
requirements. Terracing and contour tillage are impor-
tant. 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, sudan-
grass, and sorghum almum provide good supplemental
pasture. Pastures need applications of nitrogen and
phosphate fertilizers.

Capability unit IVe-5, dryland;
Ille-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 cul-
tivated.

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 cul-
tivated crops. An example of a suitable cropping system
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1s 2 years of small grain, 1 year of grain sorghum, and
then 1 year of a row crop. A cover crop can be substi-
tuted for the small grain in the rotation. )

Although these soils are best suited to perennial vege-
tation, 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 plow-
ing 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 nitro-
gen and phosphate fertilizers. The amount to be applied
1s best determined through soil tests.

These solls are best suited to the sprinkler type of
irrigation. They require the same management under
irrigation as they do if dryfarmed.

Suitable pasture grasses are Coastal bermudagrass,
weeping lovegrass, blue panicgrass, Medio bluestem, and
Kleberg bluestem. Small grain and sudangrass provide
good supplemental pasture. Pz}s_tures need applications
of nitrogen and phosphate fertilizers.

Capability unit 1Ve-6, dryland;
IIIs-4, irrigated

The one soil in these units, Eufaula fine sand, 0 to 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
oceurs 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 1s 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 erop. ] ) .

Controlling erosion, conserving moisture, and improv-
ing 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. Fer-
tilizer 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 varie-
ties of giant bermudagrass. Liberal applications of nitro-
gen 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 acre-
age. 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 mod-
erately 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 sys-
tem is 3 or 4 years of small grain and then 1 year of
grain sorghum.

Conserving moisture, controlling erosion, and improv-
ing 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 con-
tour. Terrace outlets should be protected, and excess
water should empty into pastures or into grassed water-
ways. 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
biuestem, blue panicgrass, sideoats grama, little blue-
stem, and johnsongrass. Small grain, sudangrass, sor-
ghum almum, and johnsongrass provide good supple-
mental pasture. Pastures need applications of nitrogen
and phosphate fertilizers.

Capability unit Vw-1, dryland

The soils in this unit, Trinity and Frio soils, fre-
quently flooded, are deep, dark-colored, calcareous clays
or clay loams on flood plains. These soils are near{’y
level and poorly drained. They occur mainly in the
northern half of the county. Their total acreage is about
3 percent of the county. ILess 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 culti-
vated 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 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 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.
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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, fre-
quently flooded, are deep, poorly drained, somewhat gran-
ular, 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 ﬁooﬁing, scouring, and
deposition after every heavy rain. They are moderately
permeable to water, air, and roots. Natural fertility 1s
moderate.

Because of flooding, these soils are not suited to cul-
tivated crops. They are best suited to native grass or
to adapted varieties of introduced grass. They are mod-
erately 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.

Capability unit Vle-1, dryland

This unit consists of deep, gently sloping, eroded fine
sandy loams and clay loams that have a slowly permea-
ble 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
1s cultivated.

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

These soils have been damaged by erosion to the de-
gree 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 modemte%)y productive.

The chief management need is to establish and main-
tain an adequate cover of vegetation. Such management
includes regulation of grazing or mowing, increasing
fertility, improving water intake, and controlling ero-
sion. 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 VIe-2, dryland

The soils in this unit, Houston—Sumter clays, 5 to 10
percent slepes, 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 varle-
ties of perennial grass. They are moderately productive
during seasons of normal rainfall but require careful
management.

Establishing an adequate cover of vegetation by seed-
ing and by regulation of grazing is the chief management
need. Grazing should be regulated so that half the cur-
rent 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 Vle-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 acre-
age. About 45 percent of it is cultivated.

This soil is droughty, moderately low in natural fer-
tility, and low in organic-matter content. It has been
damaged by erosion. Runoff is rapid. Gullies form
readily, and existing gullies increase n size.

Because this soil 1s 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 drain-
ageways can be converted to grassed waterways. Diver-
sion terraces may be needed 1n 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.



52 SOIL SURVEY SERIES 1962, NO. 12

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 lime-
stone 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.

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 mod-
erately productive but require careful management.

Providing an adequate cover of grass that will pro-
tect 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 mnecessary management
practices.

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

Capability unit VIIs-1, dryland

The soils in this unit, Brackett soils, 5 to 12 percent
slopes, are very shallow, light-colored, calcareous grav-
elly 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 suit-
able sites for farm ponds and for wildlife and recrea-
tional areas.

Capability unit VIIs-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 80 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 capac-
ity 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. Defer-
ment 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 suit-
able sites for farm ponds and for wildlife and recrea-
tional areas.

Capability unit VIIs-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.

These land types occur throughout the county but are
inextensive. Less than 5 percent of their acreage is cul-
tivated. 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.
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Predictions of Crop Yields

Table 2 lists the soils of Bexar County and gives pre-
dictions 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

ordi-

nary management; those in the B columns are predic-
tions of ylelds 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 table 2 includes the following

measures:

Consistent use of soil-improving crops, cover
crops, and high-residue crops in the rotations.
Proper management of crop residues.
Conservation of moisture by means of such prac-
tices as terracing and contour farming.

Timely application of fertilizer in amounts de-
termined 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.

TasLu 2.—Predicted average acre yields of the principal crops under two levels of management (dryland)

[Yields in A columns are those obtained under ordinary management; those in B columns are yields to be expected under improved manage-
ment. Dashes indicate that the soil is not commonly used for crops]

Cotton Corn Grain sorghum Wheat
Soil _ o
A B A B A B A B
Lb.of lint | Lb. of lint Bu. Bu. Lb. Lb. Bu. Bu.
Austin silty clay, 1 to 3 percent slopes__ _____________ ___ 200 300 22 36 1, 800 3, 000 14 26
Austin silty clay, 3 to 5 percent slopes___ . ________ 180 275 20 34 1, 600 2, 800 13 24
Brackett soils, 12 to 30 percent slopes_ - _ - __ _ || e
Brackett soils, 5 to 12 percent slopes_ .- __ __ ||| e e
Brackett clay loam, 1 to 5 percent slopes_ ________________ 135 175 11 21 750 1, 350 7 i5
Brackett-Austin complex, 1 to 5 percent slopes:
Brackett . _ _ e 135 175 11 21 750 , 550 7 15
Austin . _ - s 180 275 20 34 1, 600 2, 800 13 24
Brackett-Tarrant association, hilly____ ____ || e
Crawford and Bexar stony soils_ _ _ _ || e
Crawford elay____ . .. 250 325 25 40 2, 200 3, 500 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_ . ____{_______ || oo e
Duval fine sandy loam, 1 to 3 percent slopes._____________ 190 240 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 - ________________ 90 195 10 19 900 1, 600 7 14
Eufaula fine sand, 0 to 5 percent slopes________ . _______ 90 200 10 21 800 1, 500 6 14
Frioclay loam . _ .. ___________ . _____ 245 315 25 37 2,100 3, 300 18 27
Gowen elay loam . __________________________________ 220 320 24 40 2, 000 3, 200 16 30
Gullied land _ _ . - . e e e e et e
Hilly gravelly land__ .. ____ e e e e e
Hockley 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 21 900 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 pereent slopes, eroded . _ ..~ . _____ 225 325 23 37 2, 000 3, 300 20 32
Houston elay, 3 to 5 percent slopes, scverely eroded. ... 215 300 20 34 1, 800 3, 100 17 29
Houston-Sumter clays, 5 to 10 percent slopes, severely
eroded _ _ e e e e e e e e
Houston Black clay, 0 to 1 percent slopes. .- ______________ 300 425 28 42 2, 400 3, 900 25 38
Houston Black elay, 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 33
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. _.______ 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 24 37
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 nercent slopes, eroded___ ________ 190 240 18 30 1, 500 2, 500 12 21
Krum complex_ _ _______ o ______ 200 250 20 32 1, 600 2, 700 13 22
Leming loamy fine sand, 0 toc 3 percent slopes_.___________ 120 235 14 23 1,100 1, 900 10 16
Lewisville silty clay, 0 to 1 percent slopes________.________ 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 pereent slopes_ - _ - ____________ 200 275 20 34 1, 600 2, 800 13 24
Orelia clay 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 26
Patrick soils, 0 to 1 percent slopes. _ - _ _________________._ 180 250 18 28 1, 400 2,200 14 22
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TasLe 2.—Predicted average acre yields of the principal crops under two levels of management (dryland)—Continued

Cotton Corn Grain sorghum Wheat
Soil -
A B A B A B A B
Lb. of lint | Lb. of lint Bu. Bu. Lb. Lb. Bu. Bu.

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
Pits and Quarries____ ... |||
San Antonio clay loam, 1 to 3 percent slopes__.___________ 220 300 24 35 2, 000 3,200 16 30
San Antonio clay loam, 3 to 5 percent slopes______________ 200 275 22 32 1, 800 2, 800 14 28
San Antonio clay loam, 3 to 5 percent slopes, eroded_______ 18 230 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..___ . _________ 150 200 14 24 1, 000 1, 800 10 18
Tarrant association, gently undulating . __ . _ |||l
Tarrant association, rolling . - _____ | . |\ |
Tarrant association, hilly_ L faee e e e
Tarrant soils, chalk substratum, undulating___ . _________ | ____f_ | ... N R S DU
Trinity elay . 300 425 30 45 2, 500 4, 000 i 26 40
Trinity and Frio soils, frequently flooded . - _ | |||
Venus loam, 0 to 1 percent slopes__._____________________ 220 300 22 36 1, 800 3, 000 15 26
Venus loam, 1 to 3 percent slopes__._____________________ 190 275 21 33 1, 800 2, 600 13 25
Venus clay loam, 0 to 1 percent slopes_ _ - _____________.__. 240 310 24 36 2, 000 3,200 17 26
Venus clay loam, 1 to 3 percent slopes_ . _____ . ____._____ 220 275 22 34 1, 800 2, 800 15 24
Venus clay loam, 3 to 5 percent slopes_ _ _______________.__ 200 265 20 30 1, 600 2, 600 13 22
Webb fine sandy loam, 1 to 3 percent slopes___________.___ 130 260 18 28 1, 300 2,400 14 22
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 S00 1, 800 6 14
Webb soils, 3 to 5 percent slopes, severely eroded__________|_______ | .| |||l
Willacy loam, 0 to 1 percent slopes_ . ___________________ 240 325 24 38 2, 000 3, 300 | 16 28
Willacy loam, 1 to 3 percent slopes_ _____________________ 220 300 22 36 1, 800 3, 000 | 15 26
Zavala fine sandy loam__________ . _____________________ 205 195 20 34 1,700 2, 800 14 25
Zavala and Gowen soils, frequently flooded - ______________|________ e e e e

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 table 2 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 se-
verely eroded soils; and soils that are frequently flooded.

Range?

Native grassland amounts to about 40 percent of the
total land area of Bexar County, or nearly 320,000
acres. T'wo 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 [fig. 24). This area has about 214,000 acres of
rangeland. The other is much smaller. It consists of
about 85,000 acres of sandhills located in the southern
end of the county. The remaining 71,000 acres of range-
land consists of bottom Jlands that are flooded occa-
sionally and of small pastures on approximately 1,000
livestock farms scattered throughout the county. On
almost all the ranches, some cropland is used for sup-
plemental grazing. The chief crops used for temporary
grazing are small grain, sudangrass, and johnsongrass.

The original grass cover of Bexar County consisted
principally of medium height grasses. The rangelands

*This section prepared by Dran Isaacs, range conservationist,
Soil Conservation Service.

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 1s the period when rainfall is heaviest and tempera-
tures are most favorable for the growth of warm-season
grasses. The other growing season is during September
and October. Rainfall is generally lighter durmmg 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 wvalue.
Overgrazed ranges are likely to be short of suitable for-
age 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
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Figure 24.—Typical landscape on Edwards Plateau.

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 pro-
duce 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 descrip-
tions of range sites, native plants are referred to as
increasers, decreasers, and invaders. Increasers and de-
creasers 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 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 origi-
nal 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 orig-
inally 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 ylelds 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 pro-
duce a significantly different kind and amount of climax
vegetation and to require different management. De-
scriptions of the individual sites follow. Each descrip-
tion includes information about the nature of the soils,
the topography, and the native vegetation. Each also
gives predictions of herbage yields. 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 distrib-
uted 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 substratumn, 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 blue-
stem (which makes up 50 percent of the climax vege-
tation), sideoats grama, plains lovegrass, Canada wild-
rye, and green sprangletop.

The increasers are hairy grama, buffalograss, curly
mesquite, slim tridens, Texas wintergrass, and fall witch-
grass. Woody increasers are live oak and shin oak.

As the range condition declines, the site is invaded by
hairy tridens, red grama, tumblegrass, Evax, prickly-
pear, 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 annnals in years
when the moisture supply is favorable. If in poor con-
dition, it yields about 750 pounds. shows the
contrast in appearance between an area of this site in
good condition and an area in poor condition.

LOW STONY HILL RANGE SITE

This site is made up of very shallow, dark-gray, cal-
careous clay loams and clays that have varying amounts
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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.

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 approxi-
mately 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 blue-
stem, 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.

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 ]);)ams 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
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enough to obstruct the movement of livestock (fig. 26).
The slope range is 12 to 45 percent, and the escarpments
along some of the major 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 An-
tonio 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.

The dominant decreasers on this site are little blue-
stem, sideoats grama, tall dropseed, and green sprangle-
top. 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, Lind-
heimer 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 sandbur,
and annual weeds and grasses. Ashe juniper and Texas
persimmon are the primary woody invaders.

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 ylelds 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 1s 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 1s stored in the marl
and chalky marl. The soils in this site are—

Brackett clay loam, 1 to 5 percent slopes.
Brackett soils, 5 to 12 percent slopes.
Brackett soils in Brackett-Austin complex.

Figure 26.—Steep Rocky range site. This area is in good condi-
tion but needs treatment for control of brush.
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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 associa-
tion, 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.

Increasers include seep muhly, Texas wintergrass, tall
grama, feather bluestem, Wright three-awn, and fall
witchgrass. Desirable forbs are orange zexmenia, pitch-
ers sage, and bush sunflower. Texas oak is a woody
increaser in some areas.

Invaders include three-awn, queensdelight, Ashe juni-
per, agrito, and Texas persimmon.

Produectivity 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 scaftered 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 soils in this site are—

Brackett soils, 12 to 30 percent slopes.
Brackett soils in Brackett-Tarrant association, hilly.

Figure 27.—Adobe range site in good condition.

An arvea typical of the Steep Adobe site is reached by
going approximately 12 miles northwest from San An-
tonio 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 ave 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, Lind-
heimer muhly, big bluestem, and switchgrass.

Increasers are tall grama, seep muhly, slim tridens,
fall witchgrass, and orange zexmenia. ILive oak, Texas
oak, and evergreen sumac are woody increasers.

As the range condition declines, the site is invaded by
hairy tridens, red grama, Texas grama, three-awn,
queensdelight, Ashe juniper, and annual grasses and
forbs.

Productivity is fair, even though the soils are shal-
low, 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 phos-
phorus, unavailable to plants. As a result the for.xc is
less palatable to livestock than forage on other sites. Dis-
tribution 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 con-
dition, 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 up-
lands. 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 ap-
proximately 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.

Small areas of Tarrant association, rolling, are mapped
with the soils that make up this site.

The dominant decreasers on this site are little blue-
stem, indiangrass, plains Jovegrass, 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]

This 1s 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
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This area has been invaded by
mesquite and pricklypear.

Figure 28.—Redland range site.

rajﬁ)idly 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 soil 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.

The increasers are Pan American balsamscale, tall drop-
seed, brownseed paspalum, spike bristlegrass, and sideoats
grama. Legumes, such as bundleflower, snoutbean, te-
phrosia, 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 mes-
quite, hickory, and lime pricklyash. Post oak, blackjack
oak, and hickory increase in density (fig. 29).

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 sll)oping 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 ILewis-
ville silty clay, 1 to 8 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 blue-
stem, indiangrass, big bluestem, switchgrass, and Canada
wildrye. Southwestern bristlegrass, threeffower melie,
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 ave part of the climax vegetation.

The principal increasers are Texas wintergrass, silver
bluestem, Scribner panicum, meadow dropseed, sideoats
grama, paspalum, pitchers sage, and Engelmanndaisy.

Invader grasses are red grama, three-awn, tumblegrass,
and all annuals. Invading forbs are croton, queens-
delight, mealycup sage, upright prairie coneflower, rag-
weed, wedgeleaf fogfruit, and sneezeweed. Woody in-
vaders 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 topog-
raphy is such that livestock can move about easily. C‘on-
sequently, 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.
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Figure 29.—Sandy Savannah range site. The vegetation is mostly
post oak, blackjack oak, hickory, and annual weeds and grasses.
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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 sur-
face 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 High-
way 346 crosses the river.

Decreasers in the climax vegetation include switch-
grass, 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 win-
tergrass, plains bristlegrass, and Arizona cottontop.

Invaders include buffalograss, curly mesquite, white
tridens, filly panicum, fall witchgrass, hooded windmill-
grass, ITalls panicum, perennial three-awn, whorled drop-
seed, red grama, and bermudagrass. Mesquite, huisache,
retama, spiny hackberry, and condalia are woody
invaders.

The soils in this site are fertile and have good mois-
ture-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 per-
meable, 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, O to 1 percent slopes.

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, approxi-

mately 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 blue-
stem, little bluestem, Arizona cottontop, plains love-
grass, 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 drolﬁseed, 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. Hoof-
pans and surface crusting are common. If the vege-
tation 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, 0 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, 0 to 1 percent slopes.
Willacy loam, 1 to 3 percent slopes.

Some areas of Gullied land include steep stream em-
bankments.

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 Broth-
ers’ ranch, 1 mile east of ranch headquarters.

The dominant decreasers on this site are cane blue-
stem, silver bluestem, fourflower trichloris, sideoats
grama, plains lovegrass, Texas cupgrass, and Arizona cot-
tontop. There is some little bluestem.

The increasers are spike bristlegrass, Texas winter-
grass, 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.
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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 An-
tonio on U.S. Highway No. 181 and then three-quarters
of a mile east on Elmendorf-Lavernia Road. The pas-
ture is south of the road.

The dominant decreasers on this site are little blue-
stem, 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 pas-
palum, 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 rain-
fall 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 south-
ern 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.

An area typical of the Tight Sandy Loam site is in
a pasture that is east of Old Pleasanton Road, approxi-
mately 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 vegeta-
tion 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, guaya-
an, catclaw, tasajillo, and pricklypear.

This site produces forage of high quality, but if it is
allowed to deteriorate it recovers slowly because it be-

Figure 30.—Tight Sandy Loam site. This area is in poor condition.

Mesquite, cacti, and annual grasses and forbs are all that is grow-

ing. The soils are not protected against erosion or loss of
moisture.

comes 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.

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 80 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.

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 love-
grass.

The increasers are spike bristlegrass, feathery blue-
stem, Pan American balsamscale, sideoats grama, tall
dropseed, brownseed paspalum, fringeleaf paspalum, and
sand dropseed. Invaders include red lovegrass, hooded
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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 neverthe-
less 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 1s 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 eclay 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 vegeta-
tion on this site and include Arizona cottontop, plains
bristlegrass, fourflower trichloris, little bluestem, cane
bluéstem, 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, hui-
sache, 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 black-
Jands, 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 TFrio soils, frequently flooded.
Gowen soils in Zavala and Gowen soils, frequently flooded.

Typical of this site is an area reached by going ap-
proximately 16 miles east from San Antonio on T.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. l.ive 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. Fre-
quent 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 allu-
vium. The site is on the uplands, most commonly paral-
lel 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
%ast.d The area is about 200 yards northwest of Galm

oad.

The decreasers on this site are little bluestem, indian-
grass, plains lovegrass, trichloris, and Arizona cotton-
top. These grasses make up about 60 percent of the
vegetation.

The increasers include sideoats grama, Texas bristle-
grass, 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 tri-
dens, 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 sub-
stratum 1s chalk, marl, or caliche. Limestone gravel is
scattered on. the surface and distributed through the
profile. The slope is predominantly between 1 and 6
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percent but is steeper in a few spots. The topography
15 characterized by low hills. The soils in this site are—
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 pas-
ture reached by going approximately 7 miles northeast
of San Antonio on Nacogdoches Road, then a quarter
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, buffalo-
grass, 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, tasajillo, prickly-
pear, and annual grasses and forbs. Fluisache, 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 manage-
ment 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
catitle.

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, 7s another practice that makes it possible to bal-
ance the size of the herd with the supply of forage.

Removing all livestock from a part of the range dur-
ing the growing season permits the recovery of vegeta-
tion that has been closely grazed. This practice is im-
portant 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 particu-

larly important for pastures that consist of a mixture of
range sites. Such pastures are likely to be grazed un-
evenly because the stock prefer 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 IKdwards 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.

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 speed-
ing the recovery of range that has been overgrazed.
Native grasses are fo be preferred for seeding, because
they will reproduce and provide a lasting cover if not
overgrazed. On the Edwards Plateau, seeding is gen-
erally 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.

Tocal representatives of the Soil Conservation Serv-
ice and the Extension Service are available to help plan
management programs for individual ranches,

Engineering ?

Some soil properties are of special interest to engi-
neers because they affect the construction and mainte-
nance 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 permea-
bility to water, shear strength, compaction characteris-
tics, 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, busi-
ness, residential, and recreational sites.

Make estimates of runoff and erosion character-

istics for use in designing structures and plan-

ning dams for soil and water conservation.

3. Make preliminary estimates of the engineering
properties of soils for use in planning the con-
struction 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

1o

*This section prepared by J. C. Warp, agricultural engineer,
Soil Conservation Service.
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storage areas, and in planning detailed soil sur-
veys 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 infor-

mation useful in designing and maintaining
structures.

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 con-
struction in a particular area.

el

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 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 un-
familiar 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 accord-
ing to the system approved by the American Association
of State Highway Officials (7). 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 indi-
cated 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 estimated classifications of the soils in Bexar
County according to both systems are given in table 3.

Soil properties and engineering interpretations

Mable 8 which begins on page 64, gives descriptions
of the soils mapped in Bexar County and estimates of
specified properties of each soil that are significant in
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engineering. Following are brief explanations of those
headings n 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 an-
other in the same soil.

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 (see table 8 in 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 ex-
erted 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 hard-
ness is graded by using common minerals as standards.
The scale is as follows: 1, tale; 2, gypsum; 3, calcite;
4, fluorite; 5, apatite; 6, orthoclase; 7, quartz; 8, topaz;
9, corundum; 10, diamond.

In [fable 4, which begins on page 74, are interpreta-
tions based on the estimated properties described in
table 3, the test data recorded in table 5, and field expe-
rience. The interpretations were formulated after con-
sultation 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 adequnate, 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 quali-
ties need to be compensated for in the design of flexible
pavement by increasing the thickness of the base mate-
rial above the subbase, and in the design of rigid pave-
ment by increasing the thickness of the pavement or
adding a base-course layer.

Road fill—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,
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Classification Percentage passing sieve—
Depth
Map Soil name Description of horizons to from
symbol depth indicated surface 1inch No. 4 No. 10 No. 200
(typical) USDA texture Unified AASHO (25,4 mm.)| (4.7mm.) | (2.0 mm.) (0.0754
mm,
In.

AuB Austin silty clay, 1 to | About 26 to 56 inches of cal- 0to28.__.. Siltyelay.....___. CH..___.._.___ A-T . 95 to 100..-| 95 to 100_._| 90 to 100___| 75 to 90_.._
3 percent slopes. careous, very crumbly silty

AuC Austin silty clay, 3 to clay, over altered chalk. 28 to45.__ | Siltyclay....._ ... CLorCH____| A-6or A-7__| 95 to 100__ | 95 to 100.__| 85 to 100___| 70 to 85.___
5 percent slopes

8pC Brackett clay loam, 8 to 18 inches of strongly cal- Otol5..___ Clayloam. .. ____| CLor ML- A-6or A-4._i 900t 100 85t0100_.__{ 75t090.___| 65 to 85 ___
1 to 5 percent careous clay loam, over CL.
slopes. layers of soft, chalky lime-

stone.

BrD Brackett soils, 5 to 4 to 12 inches of calcareous Otol2._.__ Clayloam._....._. | CL.._.___.____ A-6or A-7__| 90 to 100___| 85 to 100___{ 75 to 90____| 65 to 85 ___
12 percent slopes. clay loam, loam, or silty

BrE Brackett soils, 12 to clay loam, over chalk, mar],

30 percent slopes. and soft limestone; angular
pebbles and fragments on
the surface and in the solum.

BsC Brackett-Austin com-
pley, 1 to 5 percent
slopes.

Brackett.._ _____. See description of Brackett
clay loam, 1 to 5 percent
slopes (BpC).

Austin.___.______ See description of Austin
silty clays (AuB, AuC).

BtE Brackett-Tarrant
association, hilly

Brackett__________ See description of Brackett
soils (Brd, BrE).

Tarrant____._____. See description of Tarrant
associations (TaB, TaC,
TaD).

Ca Crawford clay. 17 to 45 inches of slowly 0to34 ... Clay ccee MH-CH_.___. A-T ... 90 to 100-._| 85 to 100__.} 85to 100_..| 70to 90.__.

permeable, calcareous clay
over hard limestone; lime-
stone fragments on surface
and in profile, but make up
Jess than 10 percent of
volume.

Cb Crawford and Bexar
stony soils.

Crawford _________ See description of Crawford
clay (Ca).

Bexar._..____.____ 14 to 22 inches of cherty clay 0to 17 Cherty clay loam | GCor CL...__ A-4, A-6,0r | 80t0 100_..| 50 to 80..._| 25t0 75..._| 20 to 50____
loam or loam, over 6 to 14 to loam. A-2
inches of clay that is 50 per- | 17 to 28....1 Cherty clay.._____ GC_ . A2 . 30to50.._.| 30to45____| 30to40.___| 20to 30._._
cent chert; chert limits
shrink-swell potential.

Hard limestone below a
depth of 16 to 36 inches.

CfA Crockett fine sandy Abhout 8 to 14 inches of non- 0to10___._ Fine sandy loam__| SMor SC____. A-20or A-4__| 95t0 100___| 95 to 100._..{ 95 to 100...{ 20 to 50____
loam, 0 to 1 percent calcareous fine sandy loam, | 10 to 44___.| Sandy clay to SC, CL, or A-6or A-7__| 95to 100.__| 95 to 100___| 95 to 100.__| 45 to 60____
slopes. over 25 to 40 inches of slow- sandy clay CH.

cfB Crockett fine sandy 1y permeable, noncalcareous loam.
loam, 1 to 3 percent sandy clay or heavy sandy | 44to72__._| Sandyclay_.._____ Clieeee | Abo .. 95 to 100...{ 95 to 100_..] 95 to 100...] 45 to 60....
slopes. clay loam, which grades to

CkC2 Crockett soils, 2 to § unconsolidated, calcareous
percent slopes, sandy clay to sandy clay
eroded. loam. Shale and sandstone

at a depth of 4 to 10 feet.
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Underlying material to a depth of 10 feet
- . Available Unit dry Potential volu- | Electrical resis- Range in )
Permeability Reaction water weight metric change tivity at depth depth to e . .
category (PVC) of 4 feet 1 underlying Description of underlying material Hardness (Mohs
material scale)
In.jhr. pH In.fin, Lb.[cu. ft. Ohms/ce. In.
08tol.2.____ 7.9t084..__] 0.16t0 0.18__| 75t0 105_..__ Critical or mar- | 700 to 1,600__._| 26 to 56._____ About 27 inches of thin-bedded altered chalk | Mostly less than
ginal, with vertical fractures; restricted permea- 2.5.
1.0to1.4_ ____ 79t0o84_.__! 0.16 to 0.18._| 80 to 110.__._{ Marginal or non- bility. Below a depth of about 72 inches, thin-
critical. bedded chalk and occasional hard strata; very
restricted permeability.
10to1.2_____ 79to84____| 0.14t00.16..| 90 to 120__.__ Critical or mar- | 1,000 to 2,200__| 8 to 18.____._ Jointed, fractured, thin-bedded altered chalk Mostly less than
ginal. in upper part; occasional layers of hard lime- 2.5; some strata
stone; limestone becomes harder with in- more than 2.5,
creasing depth.
1.0to1.2.____ 79to84.___| 0.14t00.16__; 90 to 120_____| Critical or mar- | 1,800 to 2,800__f 4to12_._____| About 8 inches of jointed, fractured, thin- | Mostly less than
ginal. bedded altered chalk or marl. Below a depth 2.5; some strata
of 20 inches, altered chalk or soft limestone more than 2.5.
and occasional layers of bard limestone;
limestone becomes harder with increasing
depth,
02t00.5.____{ 6.2t07.0_.___| 0,18 t00.21__] 75t0105_____ Very critical....._. 850 t0 1,100 .| 17to 45 _____ IIard, crystalline limestone; thick bedded and | More than 2.5.
fractured; cracks filled with clay; upper part
weathered and smooth. Shale or marly clay
instead of limestone in a few places,
1.0to1.5_.. | 6.6to73._._| 0.16 to 0.18__| 95t0 125.___. Noncritical . ._.__ 1,800 to 2,600__( 16 to 36..____ IIard, crystalline limestone; thin bedded to | More than 2.5,
thick bedded; coarsely fractured, both vert-
0.1t002._.__| 6.6t07.3..__]| 0.18 t0 0.21._] 115 to 130____| Very critical or ically and horizontally, but becomes more
critical. nearly massive with increasing depth.
1.0tol5.__._ 6.0t07.3.___] 0.08 to 0.13__| 100 to 125____{ Nongcritical....____ 1,100 to 1,600. .} 48 to 120_____ Sandy shale, or interbedded shale and weakly | Less than 2.5,
06to08._.__[ 6.3t07.3..__{ 0.18t0 0.21__| 80 to 120_____ Critical or to strongly cemented sandstone, underlain
marginal, by soft to hard, calcareous sandstone and
cemented sandy earth,
06t01.0_____[ 7.9to8.4____] 0.18 t0 0.21__| 100 to 125 _._| Marginal or non-
critical.
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Classiﬁcatioﬁ Percentage passing sieve—
Depth
Map Soil name Description of horizons to from .
symbol depth indicated surface 1inch No. 4 No. 10 No. 200
(typical) USDA texture Unified AASHO (25.4mm.) | (4.7mm.) | (2.0 mm.) (0.0731
mim.
In.

DnB Duval fine sandy About 10 to 26 inches of Otold ... Fine sandy loam..[f SMor SC_____ A-20r A-4_.] 9510 100_..| 95 to 100___} 95 to 100___| 20 to 50....
loam, 1 to 3 percent brown to reddish-brown, 14 to 62__._| Light sandy clay | SC, CL, or A~4or A-6..] 95t0100.._) 95 to 100...| 95 to 100.._| 45 to 60_.__
slopes. slightly acid, friable fine loam. SM.

DnC Duval fine sandy sandy loam, over 20 to 44
loam, 3 to 5 percent inches of reddish, slightly
slopes. acid light sandy clay loam;

below this is weakly
stratified sandy loam,
sandy clay loam, and, in
places, soft sandstone.

DmC Duval loamy fine 12 to 26 inches of loamy fine 0to16..___ Loamy fine sand_.| SM__.___...__ A-2or A-4._| 95t0 100___]|-95 to 100...| 95 to 100_..| 15 to 40_.__
sand, 1 to 5 percent sand, over 20 to 46 inches 16 to 60__..| Sandy clay loam__| §C, CL, SM, | A~4or A-6..| 95to 100___{ 95 t0 100.._| 95 to 100.._] 45 to 60____
slopes. of sandy loam to sandy or SM-~SC.

DsC2 | Duval soils,3to 5 clay loam; below this is
percent slopes, sandy shale interbedded
eroded. with weakly cemented

sandstone.
EuC Eufaula fine sand, 0 30 to 72 inches of rapidly Oto74._._. Fine sand......... SW.o el A-lor A-3.__
to 5 percent slopes. permeable, noncalcareous YL 5 Sandy clay loam. _

fine sand, over 12 to 72
inches of fine sand with
thin horizontal lenses of
sandy loam, overlying
sandy clay loam at depths
of 49 to 120 inches or more.

Fr Frio clay loam. About 25 to 45 inches of cal- 0to35..... Clay loam. ... .. CLor CH....| A-6or A-7._| 95 to 100...} 85to 100___| 75 to 85.___| 65 to 85....
careous clay loam, over 11
to 47 inches or more of loam | 35 to 84+__| Loam with thin GM, SM, or | A-20or A-6__| 95t0100___| 40t0 90____| 40t0 90____| 25t0 90...__
or stratified clay loam and strata of clay CL.
sandy loam; underlain lo- loam and sandy
cally by beds of gravel or loam.
alternate beds of gravel and
loamy matetial at depths
of 36 to 72 inches or more.

Go Gowen clay loam. About 36 to 54 inches of non- | 0 to 48...__ Clay loam....__.__ Clo_.__._. A-6_ . 95 to 100._.| 95 to 100__.| 85 to 100...| 55 to 80....
calcareous light clay loam,
over noncalcareous, strati- 48 to 60+4. | Clay loam with CL, ML-CL, | A-6or A-4..| 95t0 100...[ 95 to 100___| 85 to 100___| 35 to 60..._
fied alluvium. thin strata of SC, or SM-

sandy loam and SC.
sandy clay.

Gu Gullied land. Streambank escarpments and
gullied areas along stream-
banks; soil material so
variable that properties
cannot be estimated.

HgD Hilly gravelly land. Mostly gravel pits and
caliche outcrops; little soil;
so variable that properties
cannot be estimated.

HkB Hockley loamy fine About 12 to 25 inches of non- | 0to 16.___. Loamy finesand.__| SM___________ A-2o0r A—4__| 95 t0 100._.| 95 to 100.._| 95 to 100___| 15 to 40-___
sand, 0 to 3 percent calcareous loamy fine sand, | 16 to 40....| Sandy clay or SCor CL.__.._ A-7or A-6__| 95t0o 100...| 95 to 100._.| 95 to 100.._| 45 to 60-.._
slopes. over about 17 to 47 inches of sandy clay loam.

HkC Hockley loamy fine noncalcareous sandy clay 40 to 72.._.| Sandy clay loam 8¢, CL, or A-7or A-6._| 95t0 100...| 95 to 100...| 95 to 100___{ 45 to 60....
sand, 3 to 5 percent to sandy clay loam, over with weakly SM-8C.
slopes. many feet of weakly strati- cemented sand-

HkC2 | Hockley loamy fine fied sandy clay loam and stone,
sand, 3 to 5 percent sandy loam or interbedded
slopes, eroded. sandy shale and sandstone,

See footnote at end of table.
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Underlying material to a depth of 10 feet
Available Unit dry Potential volu- | Electrical resis- Range in
Permeability Reaction water weight metric change tivity at depth de tgh to
category (PVC) of 4 feet 1 undlgrlying Description of underlying material Hardness (Mohs
material scale)
In.thr. pH In.fin. Lb.jcu. ft. Ohms/cc. In.
1.0to1.5.....| 6.0t06.5....{ 0.08to 0.13._| 100 to 125_.._] Noneritical ..__.._. 1,200 t0 1,800._| 48t096._____ Weakly stratified sandy loam and sandy clay | Less than 2.5.
10to 15 ... 5.5t06.5..._.] 0.10t00.15_.} 95to 120_____ Critical or loam with thin strata of weakly cemented
marginal. sandstone,
20t03.0_..__ 6,110 7.3....| 0.07 to 0.09..] 100 to 125.___| Nonecritical _._____ 1,400 to 1,800 _] 54to72.____. Sandy and loamy earths with thin strata of | Less than 2.5,
1.0to1.5.._. 6.1to 7.3___.| 0.12 to 0.14._| 105 to 125....| Marginal or non- weakly cemented sandstone.
critical.

3.0t05.0.__._ 5.5t06.3__..| 0.04t0 0.07_.| 100 to 135__..| Nonecritical..___._. 1,400 to 1,800._|.49 to 120._.__ Very porous fine sand. .. .o oo cociaicoao Less than 1.
15t02.5.....[ 6.0to7.5....| 0.10t0 0.12._| 75to 120__... Noncritical.
1.0to2.0..__. 79to84____| 0.14to 0.16..} 90to 120_____ Marginal . __.____ 600 to 1,600....| 36 to 72 or Massive or loose loamy sediments interbedded | Loamy sediments

more. with gravel. less than 1; peb-
1.5t02.54-__| 7.9to84..._| 0.14 to 0.16._| 90 to 120_.... Marginal. bles more than

2.5,

1.0to1.5._._ 6.0to 7.3..-._| 0.14 to 0.16._| 90 to 120_____ Critical ._.__..___. 650 to 1,100_.___| 36 to 60 or Massive, stratified alluvium; layers of sandy | Less than 1.

more. clay, clay loam, loam, and sandy loam.
1.0to 2.54._.1 7.3to8.4....| 0.14 to 0.16_.} 100 to 125.___| Critical to non-

critical.
2.0t03.0.__.. 5.5t0 7.0....| 0.10 to 0.14__| 100 to 125____| Noncritical _..___. 1,000 to 1,600._} 48 to 96_..._. Sandy clay loam or light sandy clay with | Fine earth less
06to08...._( 55t06.5..__| 0.18t00.21__| 95 to 120_____ Critical or mar- weakly cemented sandstone. than 1; sand-
ginal. stone less than
0.6to1.0._.__|6.1to7.3....] 0.16 to 0.18._| 105 to 125__..| Critieal or mar- 2.5.
ginal.
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Classification Percentage passing sieve—
Depth
Map Soil name Description of horizons to from
symbol depth indicated surface 1 inch No. 4 No. 10 No. 200
(typical) USDA texture Unified AASHO (25.4mm.) | 4.7mm.) | (2.0 mm.) (0.074)1
mm,
In.

HnB Houston clay, 1 to 3 24 to 62 inches of slowly per- 0to25..__. 95 to 100_._| 95 t0 100.._} 95 to 100___| 80 to 85____
percent slopes. meable, calcareous clay; 25to 44____ 95 t0 100._.| 95 to 100_._| 95 t0 100_..} 80 to 85.___

HnC2 | Houston clay, 3 to 5 contains a little gravel (less | 44 to 624..| Marly clay_ ..__.__ CHor CL____. A-7or A-6__| 95t0 100.__| 95to 100.__; 95t0 100...| 80 to 85_.._
percent slopes, than 7 percent); underlain
eroded. by clay, chalk, or marl.

HnC3 | Houston clay, 3 to 5
percent slopes,
severely eroded. !

I

HoD3 | Houston-Sumter
clays, 5 to 10 per-
cent slopes, se-
verely eroded.

Houston__._______ See description of Houston
clays (HnB, HnC2,
HnC3).
Sumter .____..___. About 5 to 12 inches of brown. | 0 to 8.__... Gravelly clay; 5 CHor CL_..__ A-7 . 95 to 100___ 95 to 100...| 90 to 100___{ 90 to 100...
ish to yellowish, calcareous to 8 percent
clay, over marly clay that chert fraginents.
contains numerous lime
concretions; the material
below a depth of about 84
inches may be shaly.

HsA Houston Black clay, About 38 to 64 inches of slow- | 0to 50...__ Clay o e__ CH. __________ A-T . 95t0100...| 95t0 100._.| 95 t0 100___| 80to 85____
0 to 1 percent 1y permeable, calcareous 50to 62....| Clay tosiltyclay..| CH or CL.__.| A-7to A-6._| 95t0100.__| 95t0o 100._.| 95 to 110...; 80to 85..._
slopes. clay and about 10 to 24

HsB Houston Black clay, inches of clay or silty clay;

1 to 3 percent some gravel (less than 7
slopes. percent); marl, chalk, or

HsC Houston Black clay, marly clay at a depth of
3 to 5 percent about 48 to 84 inches.
slopes.

HtA Houston Black clay, | About 42 to 60 inches of cal- Oto58..__. A7 . 95 t0 100___{ 95 to 100.._} 95to 100___| 80to 90..__
terrace, 0 to 1 per- careous clay, over about 18 58 to 80___. A-7. . 95t0100..| 95t0 100.__! 90 to 100.__| 75t0 90._..
cent slopes. to 24 inches of clayey allu- 80 to 120 .| Gravelly clay A~7or A~2__| 95t0100.__| 60to 100.__| 50to 100._.| 35t0 85 .__

HtB Houston Black clay, vium, which grades to loam.
terrace, 1 to 3 per- gravelly alluvium of vary-
cent slopes. ing textures at o depth of

58 to 120 inches.

HuB Houston Black grav- | 36 to 60 inches of gravelly cal- | Oto 48 ..._ Gravelly clay_.._. GC_ . A2 . 70t0100.._| 60to 100_..{ 50to 100.__| 50to 85..__
elly clay, 1 to 3 per- careous clay; 10 to 20 per- 48to60+..| Clay ... ___ CHor GC..__| A-7or A-2..| 80t0 100...] 75t0 100___| 60to 100.__| 45 to 85..._
cent slopes. cent gravel; overlying clay

HuC Houston Black grav- and marly clay.
elly clay,3to 5
percent slopes. *

HuD Houston Black grav-
elly clay, 5to 8
percent slopes.

KaB Karnes loam, 1 to 3 20 to 44 inches or more of cal- | 0to 38..__. Loamoreclayloam.| CL or ML~ A-6or A-4._. | 95t0100___| 95t0 100.__| 95 to 100...| 80to 90_.._
percent slopes. careous loam to light clay CL.

KaC Karnes loam, 3 to 5 loam, over stratified allu- 38 to 60+.| Stratified loam, CL, ML-CL, | A-6,0r A4, | 50t0100.__; 40t0 90.._.{ 40t0 90.._.| 25t0 90..__
percent slopes. vium. Gravel in some clay loam, SM, or GM.| A-2

KcC2 Karnes clay loam, 3 places at a depth of 48 sandy loam, and
to 5 percent slopes, inches or more. gravelly loam.
eroded.

Kr Krum complex. Predominantly clay; about 0to30._... Clay e CH. ... A-7 90t0 100__.] 90to 100___| 85t0o 95_._.| 75t0 90.___

18 to 36 inches of dark-

gray, calcareous clay, over 30t050..._| Clay._ _oo.o.._.. CH. ... A-7 . 90to 100._.| 90to 100.._| 85to 95..__| 75 to 90.___
about 12 to 20 inches of cal-

careous light clay, over 50to 62_._.| Clay and lime- CH.____._ . ___ A-7 . 85t095..._} 85t0100... 75t085..__| 60to 80_._.
clayey marl or clay; some stone fragments.

profiles contain limestone

fragments and calcium

carbonate concretions.

See footnote at end of table.
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Underlying material to a depth of 10 feet

marginal,

- . Avwvailable Unit dry Potential volu- | Electrical resis- Range in
Pernteability Reaction water weight metric change tivity at depth depth to o . )
category (PVC) of 4 feet 1 underlying Description of underlying material Hardness (Mohs
material scale)
In. fhr. pH In.lin. Lb.feu. ft. Ohms/cc. In,
03t00.5._.._| 76to84.__.| 0.18t00.21__| 75t0105_____ Very critical..__.. 250 to 750 _____ 48 to 60______ Calcareous clay and shaly clay; irregular joint- | Less than 1,
01to02.___.  76to84__._| 0.18t00.21__| 75to 105__._. Very critical. _____ ing and cleavage. Grades to less altered
T.ess than T6to84 ____ 0214 ______ 80 to 110_____ Very critical to material,
0.1. marginal.
02t004 ... 79t084__._| 0.18to 0.21__{ 80to 110__... Very critical or 1,300t0 1,700__| Sto12_______ Calcareous clay to a depth of about 84 inches; | Less than 2.5.
critical. shaly clay bhelow; irregular jointing and
cleavage.
0.4t00.6. _._| 7.6 to8.4____| 0.18t00.21__|{ 75t0 105_____ Very critical _.___. 170 t0 900_._.__ 48 to84. ... Calcareous clay; shaly clay in some profiles | Less than 1.
0.1t00.2_____ 7.9t08.4____| 0.18t00.21__{ 80to 110___._ Very critical or below a depth of about 84 inches; shaly clay
critical. has irregular jointing and cleavage.
0.3t00.5.__-- 7.9t08.4___./ 0.18t00.21__} 75t0 105_____ Very critical_____. 300t0950______| 72to 120 or Loose gravel of chert and limestone, mixed with | Fine earth less
0.4t00.8_____ 7.9t08.4.___| 0.18t00.21_[ 80to 115___._ Very critical. more. varying amounts of sand; some coarse frag- than 1; pebbles
0.5to1.54_..| 7.9t08.4..._| 0.14t0 0.18__| 90 to 125_____| Critical or mar- ments more than 3 inches in diameter. Lo-| more than 2.5,
ginal, cally, gravel may be strongly cemented with
lime, or it may be capped with a thin layer
of caliche.
0.5t00.8_._.- 7.9t08.4.___| 0.17t00.18_.] 115t0 130__..| Very critical______ 400t01,100____| 36 t060______ Marly clay, or soft, dense shale, or soft, fissile | Pebbles, more
0.2t00.4___._ 7.9t08.4____| 0.18t00.21__| 75t0 105..___ Very critical or shale; irregular cleavage or massive. than 2.5; fine
critical. earth less than 1,
2.0t02.5...._| 7.9t08.4_...10.12t0 0.14__| 85t0 120 ___. Noneritical ____.__ 1,300 to 1,700_-| 20 to 44 Loamy alluvium, underlain in places by gravel | Less than 1;
inches or below a depth of about 48 inches or more. pebbles more
2.5+ o 7.9t08.4.._| 0.08t00.10__| 95t0125_____ Nonecritical._._____ more than 2.5.
0.8t01.0...__ 79to8.4.___| 0.16t00.18._| 75to 105___..| Very critical or 700t0 1,100_.__| 30to 56_.__.. Limestone; either massive, or fractured and | Limestone frag-
critical, embedded in clay; depth to bedrock is more ments more
08t01.0..._. 7.9to8.4.___| 0.16t00.18__| 95t0 125. .. Very critical or than 5 feet. than 2.5; rest of
critical. material less
08to1.0._.... 7.9t084__._| 0.16t00.17._| 100 to 130____| Very critical to than 1.
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Classification Percentage passing sieve—
Depth
Map Soil name Description of horizons to from
symbol depth indicated surface 1 inch No. 4 No, 10 No. 200
(typical) USDA texture Unified AASHO (25.4mm.)| (4.7 mm.) | (2.0 mm.) (0.07‘)1
mm,
In.

LB Leming loamy fine 13 to 30 inches of noncal- 0to22.... | Loamy finesand .| SM._____..____ A-20r A-4__| 9510100 95t0 100...} 95 to 100...| 20 to 50.___
sand, 0 to 3 percent careous loanmy fine sand, 28 to 42 ___| Sandy clay_______. CL or SC_. A-Tor A-6._| 95t0 100...] 95 to 100___| 95 to 100.__| 45 to 60.___
slopes. over 12 to 32 inches of very

slowly perineable, slightly 24 . Heavy sandy SCorCL.___. A6 ___ 95 t0100...1 95t0 100.__| 95 to 100_..| 45 to 60.___
ealcareous clay or sandy clay loam,

clay, over calearcous sandy

clay.

LvA Lewisville silty clay, | About 27 to 60 inches of eal- Oto44..._. Siltyelay. ... ] CL____________ A-6. ... 95 to0 100...7 95 t0 100.._| 95 t0 100___| 85 to 80.___
0to 1 percent careous, ntoderately crumb-
slopes. 1y silty clay or heavy clay 44 to62.. | Siltyclayloam.__.| CL_.___._____ A6 . 95 t0 100__ | 90 to 100.._| 90to 100.. | 80to 90 ___

LvB Lewisville silty clay, loam; grades to loamy
1 to 3 pereent alluvium; rounded concre-
slopes. tions of ealcium carbonate ;

LvC Lewisville silty clay, and soft masses helow a 62 to 844 | Clay loam grad- CL, ML, A-6or A—4__| 95t0 100 .| 90 to 100...| 90 to 80..__| 65 to 80..._
3 to 5 percent depth of 36 to 60 inches; ing to gravelly SM, or
slopes. gravel in some places at loam in the GM.

a depth of 5 to 12 feet. lower part.

OrA Orelia clay loam, 7 to 17 inches of slowly per- 0to12___ Sandy clay loam. | CL._________ | A-7 _______ 95 to 100-._| 95t0 100._._| 95to 100_._| 80 to 90____
0to 1 percent meable, noncaleareous
slopes. sandy clay loam, over 28 12t038..__| Sandyclay. .. ._.| CLorCH___ | A-7_____.___ 95t0100._.| 95to 100.._! 95 to 100___| 80 to 90__

OrB Orelia clay loan:, to 48 inches of slightly cal- 38to60+. .| Clay____._.. _____ CH..________ A7 95to 100. .| 95t0 100___| 95 to 100...| 80to 90____
1 to 3 percent careous sandy clay or clay,
slopes. over calcarcous clay or clay

loami,
PaA Patrick soils, 0 to 1 10 to about 30 inches of cal- Oto17.__._ Clay loam_____ —---| CL, ML-CL, | A6, A—4,0r | 95t0 100___| 85 t0 100.._| 80 t0 95_.__.| 50 t0o 85..._
- percent slopes. careous clay loam, loam, or CH. A-7,

PaB Patrick soils, 1 to 3 silty clay loam, and light 17 to 60+4__| Gravel bed con- GMor GC____{ A-2_________ 25t050___.| 20t0 50____| 15t0 50..._| 10 to 40.___
percent slopes. clay; underlain by porous taining loamy

PaC Patrick soils, 3to 5 gravelly material that may soil material.
percent slopes. be several feet thick and in

places is cemented in the
uppermost 3 or 4 inches;
gravel consists of liniestone
and chert and ranges in size
from ¥4 inch to more than
3 inches.

Pt Vits and Quarries_____ No engineering uses.

SaB San Antonio clay About 6 to 15 inches of non- Oto8 ... 9510 100___| Y5 to 100__.1 95 to 100___| 80 to 85.___
loam, 1 to 3 percent calcareous clay loam to 81028 ... 95 to 100___{ 95 to 100.-.1 95 to 100__.{ 80 to 85_.._

I slopes. sandy clay loam, over 28 to 60.__ | Clay loam_________ : A-6 or A~7._] 95t0 100___| 95 to 100___| 95 to 100_._| 80 to 85.._.

SaC San Antonio clay about 17 to 30 inches of 60 to 120.__| Clay Joam and Cli A-6or A~4._| 9510 100__.| 95 to 100.__' 95 to 100_._| 80 to 85.___
loam, 3 to 5 percent noncaleareous clay to heavy sandy clay
slopes. clay loam; at a depth of 26 loam, with some

SaC2 San Antonio clay to 45 inches, vellowish clay interbedded
Toam, 3 to 5 percent loam and large sandstones sandstone.
slopes, eroded. that oceur erratically.

ScB Stephen silty clay, 1 10 to 22 inches of calearcous, 0to18._.__ Silty elay_ ... CHorCL____| A-7_________ 95 t0 100___} 95 to 100._.| 90 to 100__.| 85to 90_.._
to 3 percent slopes. crumbly silty clay contain- | 18 to 24____| Silty clay and soft

ScC Stephen silty clay, 3 ing few chalk fragments chalk.
to 5 percent slopes. over 2 to 12 inches of chalk 24 to 304..| Chalk,

rubble with fine earth in
the interstices, over chalk
that is hard in the upper
few inches and alternatingly
soft and hard below.

TaB Tarrant association, 5 to 12 inches of caleareous Oto10.____ Clay loam.__._.____ CLor CH____. A-7_______. 60t0 95| 60to 95 _._| 60t0 90..._| 60to 85.___
gently undulating. clay tc clay loam contain-

TaC Tarrant association, ing many limestone frag-
rolling. ments, over 7 to about 12

See footnote at end of table.
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776-905—66——6

Underlying material to a depth of 10 fect
Available Unit dry Potential volu- | Electrical resis- Range in
Permeability Reaction water weight metric change tivity at depth deptgh to
category (PVC) of 4 feet 1 underlying Description of underlying material Hardness (Mohs
material scale)
In.jhr. pH In.jin. Lb.Jcu. ft. Ohms/ec. In.
1.0to1.5._.__ 6.0t07.3.___| 0.07to 0.09._| 100to 125.__.| Nonecritical.. _____ 1,000 to 1,600 42 to 62.__.__| Stratified loamy fine sand and clay; massive. .| T.ess than 1.
0.6to08._._ 6.0to7.3..__{ 0.18to 0.21__] 80t0 120___._ Critical or
marginal.
l.0tol.2.__.. 7.9t084._..{ 0.14 to 0.16..| 100to 125____| Critical or
marginal.
1.0to1.2.__..| 7.9to8.4___| 0.16 tc 0.18__| 85 t0o 110..__. Very critical or 550 t0 1,100._._| 36 to 60.____. Friable, massive, loamy alluvium; gravel at | Less than I;
critical. depth of 5 feet or more and generally at pebbles in the
1.0t02.0.._..] 7.9to 8.4.._.| 0.16 to 0.18._| 90 to 120___..| Critical or depth of at least 10 feet. underlying
marginal. gravel beds
more than 2.5.
1.0to5.04+... 7.9to84.___| 0.10t0 0.16._| 100to 125____| Marginal._________
0.6t008.____ 681t07.3.___] 0.18t00.21__{ 90to 120___._ Critical or 750 t0 1,300._..| 30 to 65_____.| Calcareous clay or clay loamn containing few | Mostly less than
marginal. to common gypsum crystals and few con- 1; gypsum
0.6to 08 __. 7.9t08.4.___| 0.20to 0.23._| 90 to 120._.__| Critical___ cretions and soft lumps of lime. crystals 2, and
0.2t00.5._...| 7.9t0o84_.._| 0.20t0 0.23..] 90 to 120._...| Critical___ limme concretions
3.
1.0t01.5._..{ 7.9t08.4____| 0.17 0 0.18__| 90 to 125, or | Critical or mar- 1,200 to 1,700 _| 10t0 30....__ Loose gravel beds which in some places have | More than 2.5.
75 to 105. ginal. hard caliche or cemented gravel in the upper
20to50+___| 79to84.___| 0.14to 0.16__] 115 to 130__..| Noneritical._...___ part.
08t01.0_. _.| 6.3t0o7.0____| 0.18 to 0.21.__| 90 to 120____. Critical .. __._..__._. 750 t0 1,300____| 30 to 120__... Rounded floatrock consisting of strongly ce- | Soil material less
07t008...._| 74to7.8._._[ 0.20t0 0.23__| 75 to 105.____ Criticalo..____..__ mented, massive sandstone; stones are than 1; sand-
06to08.__. 7.9to8.4____| 0.20 to 0.23_..| 90 to 120.____ Critical. . several feet in diameter and are embedded in stone more than
08tol.0..... 7.9to84.__.| 018 t0 0.21_ _| 90 to 120_..__ Noneritical.....__ soil material; they occur every 100 to 300 feet 2.5.
and lie at various angles.
08tol.2._ ... 79to84___.] 0.16 to 0.18._| 75t0105.._.-- Critical._o.ccoooo_ 1,050 t0 1,500._| 10t0 22_.._.. Alternating layers of hard and soft chalk; hard | Mostly less than
in upper few inches and alternatingly soft 2.5; some strata
and hard below. more than 2.5,
1.0tol1.5.__._. 7.3to84..._| 016 t0 0.18__| 75to 105__.__ Marginal .. ._____ 1,500 to 3,400._| 12 to24._____ Crystalline limestone; platy and fractured; | More than 2.5.
thin bedded in uppermost 2 or 3 feet; thicker
bedded at greater depths.
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TaABLE 3.—Brief descriptions of soils and estimates

[Dashes in columns indicate there were

Classification Percentage passing sieve—
Depth
Map Soil name Description of horizons to from
symbol depth indicated surface 1 inch No. 4 No. 10 No. 200
(typical) USDA texture Unified AASHO (25.4mm.) | (4.7mm.) | (2.0 mm.) (0.0731
mm,
Continued— In.

TaD Tarrant association, inches of fractured lime-
hilly. stone containing fine earth

in interstices, over fractured
limestone.

Tb Tarrant soils, chalk About 5 to 10 inches of Oto8 _.___ Gravelly clay GCor CL__._ A-6or A-7._| 80to 95 80t0.95____} 60to 90..._} 50to 80____
substratum, gravelly clay loam, over loam.
undulating. chalk.

Tc Trinity clay. About 40 to 70 inches of 0ta65...__ Clay .. oo CH......__.. A-T . 95 to 100.__| 95 to 100___ 85:t0 100_._{ 80to 90.___

slowly permeable calcareous
clay; substratum is strati-
fied clayey alluvium that,
in places, contains gravel
layers.

Tf Trinity and Frio
soils, frequently
flooded.

Trinity . ..._______ See description of Trinity
clay (Tc).

Frio. . ooooceeonoo- See description of Frio
clay loam (Fr).

VaA Venus loam, 0to 1 30 to 62 inches of calcareous 0to30..... Heavy loam...___. CL or ML~ A-6or A4..{ 95t0100...| 95t0 100__| 9510 100___| 80 to 90__._
percent slopes. loam to light clay loam, CL.

VaB Venus loam, 1 to 3 over lcamy alluvium or 30to 62.._.| Heavy loam._______ Cler ML~ A-6or A—4._| 95t0100._.| 95t0 100...| 95t0 100___| 75t0 85.___
percent slopes. gravel. ClL.

VcA Venus clay loam, 0 to | About 16 to 50 inches of cal- 0to 16 Clayloam___...__. CL_.._... A-7or A-6__} 95to 100__.| 95 to 100_..| 95 to 100___| 80 to 90___.
1 percent slopes. careous clay loam to loam, 16 to 36._..| Lightclayloam___ | CL____________ A-7or A-6__| 95t0 100_..} 90 to 100__.| 85 to 100._.| 75 t0 85 ___

veB Venus clay loam, 1to | over loamy alluvium; 36 to 72__..| Heavyloam______. CL, ML,or | A-6or A-2._| 95t0100__.} 40t0 90..._| 40 t0 $0..__| 25 t0 90__._
3 percent slopes. gravel, cemented in places, GM.

VcC Venus clay loam, 3 fo below a depth of 6 feet.

5 percent slopes.

WhB Webb fine sandy About 5 to 18 inches of non- Otol2___.. Fine sandy loam__| SM or SC.__._| A-4or A-2__| 95t0 100.__| 95 to 100___| 85 to 1C0._.| 25 to 50____
loam, 1 to 3 percent calcareous sandy loam, over | 12 to 26_._.| Clay loam over 8C,CLor A-Tor A-6._| 95t0100...| 95to 100__ | 60 t0 100__ | 45 to 60.___
slopes. 18 to 38 inches of noncal- sandy clay. CH,

WbC Webb fine sandy careous sandy clay, clay, or | 26 to 48____| Light sandy clay 8C,CL, or A-6or A-7._| 75t0100_..| 75t0100__.| 60 to 100___] 45 to 60.___
loam, 3 to 5 percent heavy sandy clay loam, interbedded SM-SC.
slopes. over calcareous sandy clay with sandstone

WeC2 | Webb soils, 3 to 5 per- to sandy clay loam; frag- in lower part.
cent slopes, eroded. ments of altered sandstone

WeC3 | Webb soils, 3 to 5 per- common below a depth of

cent slopes, severely 30 inches.
eroded.

WmA | Willacy loam, 0 to 1 35 to 56 inches of noncalcare- Otols ___ Loam._..........__ CL, or ML- A-6or A—4__| 95t0 100___| 9510 100__.] 95t0o 100__.| 70 to 85 ___
percent slopes. ous loam to sandy clay CL

WmB | Willacy loam, 1to3 loam, over calcareous sandy | 15 to 564..| Sandy clayloam..| CL_.__________ A-6or A-7__| 95t0 100.__| 95 t0 100__.{ 95t0 100._.| 80 to 85..._
percent slopes, clay loam to loam underlain | 54 to 120...| Heavy loam....___ ML-CL,ML, | A-4.____ . __ 95t0 100__. 95 to 100__.} 85 to 100__.| 70 to 85.__.

in places by gravel. SM,or GM.

Za Zavala fine sandy About 21 to 45 inches of fine Oto24___.. Fine sandy loam__| CL-ML______ A4 _______. 95 t0 100__.| 95to 100___| 95t0 100.__| 55 to 75__._
loam. sandy loam to loam, over 24 to 62-__| Stratified light CL____________ A-T . 95t0 100__.| 95t0100__.] 90 to 100__.| 70 to 85.___

stratified loamy and clayey and heavy
sediments. sandy clay
loam,

Zg Zavala and Gowen
soils, frequently
flooded.

Zavala____________ See description of Zavala fine
sandy loam (Za).

Gowen_.____._____ See description of Gowen clay
loam (Go).

1 For soils in which bedrock was at a depth of less than 4 feet, readings were made in the soil fines just above the bedrock.



BEXAR COUNTY, TEXAS

of soil properties significant in engineering—Continued

no data on which to base an estimate]

73

Underlying material to a depth of 10 feet
Available Unit dry Potential volu- | Electrical resis- Range in
Permeability Reaction water weight metric change tivity at depth de th1 to
category (PVC) of 4 feet ! un dgrlying Description of underlying material Hardness (Mohs
material scale)
In./hr. pH In.fin. Lb.jeu. ft. Ohms/cc. In.
08to1.0.___. 7.9t083._._| 0.16 to 0.18__| 95t0125__.__ Marginal_._________ 1,800 to 2,700 _| 5t0 10____.__ Platy, fractured chalk; thin bedded and soft | Some more and
in upper part, harder in lower strata. some less than
2.5,
02t004.__ .| 78to84.._.10.18t00.21._| 75t0105_..._ Very critical..__.__ 350 to 750 ____. 40to 70.___..| Clayey and gravelly alluvium; massive; | Less than1.
strata of gravel occur erratically.
20t02.5 .. 79to84._ | 0.12t00.14__| 8510 120_____ Noncritical..____ _-1 1,300 to 2,300. .} 36 to 62.___._ Loamy alluvium; massive; underlain in places | Loamy alluvium
by gravel. lessthan 1; grav-
20t02.5.__-.| 79t084.__.]| 0.12t0 0.14__| 90to 120.___. Noneritical .__.____ el more than
2.5.
1.0tc1.2._.__ 7.9t084._._] 0.14 to 0.16__| 90 to 120_____ Marginal_______.___ 1,100 to 1,800. | 16 to 50_____._ Loamy alluvium; some stratification; under- | Loamy alluvium
1.0to1.5..___ 0.14 to 0.16..| 90 to 120.____ Marginal . .______. lain by gravel that may be cemented locally. less than 1;
1.0t0 5.04-__| 7.9t08.4____| 0.14 to 0.16__| 90 to 130_____ Noneritical ... ___ gravel more than
2.5.
1.0to1.5.____ 6.6tc7.3..__| 0.14 to 0.16__] 90 to 125_____ Noneritical._...___ 900 to 1,500_...{ 30to 56____._ Sandy clay to sandy clay loam with weakly | Less than 2.5.
0.6to0.8.____ 6.6t07.3..._| 0.16 to 0.18._| 80 to 120_.___ Critical or mar- consolidated sandstone.
ginal.
06to1.0.____ 73to84.___| 0.14 to 0.18__| 90to 125..__._ Marginal or non-
critical.
1.0to1.5...__ 7.0t07.5.._._] 0.14 to 0.16._| 90t0 120.____ Noncritical _______ 800t0 1,500._._| 35t0 56___.__ Crumbly, limy loamy sediments underlain in | Less than 1.
places by gravel.
1.0tol.5...__ 79to84.___| 0.14 to 0.16..} 90to 120.._.. Noncritical...__.._
1.5t03.0+...[ 7.9t08.4..__| 0.10t0 0.16__| 85to 115.____ Noneritical....._..
1.0to1.5._.__ 6.31t0 7.0_.._| 0.08 to 0.13__] 90 to 120...._ Noncritical.....__. 1,100 to 1,800. .| 21to 45..____| Loamy alluvial sediments stratified with | Less than 1.
10to1.5..___ 6.3to 7.5._._( 0.08 to 0.13_.| 90 t0 120_..__ Noneritical ... ____ clayey sediments.
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TaBLe 4.—FEngineering
Suitability for— Suitability as source of—
T N Degree of limita-
Soil and map symbols Foundations for ;| Low embank- | Compacted tion for use as
‘Wearing low buildings | ments for sew- | earthlining | sewage-disposal
Road subbase Road fill surface (undisturbed age lagoons | for water reser- field Topsoil Sand or gravel
(untreated) conditions) (less than 6 ft. voirs and
high) sewage lagoons
Austin silty clay Poor_ ... i Not suitable..| Notsuitable__| Fair_ _______...__ Fair ... Good._...._____ Moderate.._.._. Fair or poor; | Not suitable ___.
(AuB, AuC). high lime
content.
Brackett clay loam Poor__ ... Poor__.....___ Poor__.._.._.. Good______._.___ Fair______.____ Good______.__. Severe___.._____ Poor. _________ Not suitable. ___
(BpC).
Brackett soils (BrD, Good below Good below Poor____.__.___ Good____._.__.__ Fair_ ____._____ Good ... Moderate or Poor_____.___._ Not suitable__.__
BrE). depth of 6 depth of 6 severe; extra
inches. inches. storage area
needed.
Brackett-Austin
complex (BsC):
Austin____.________ Poor__________ Not suitable_ .| Not suitable__| Fair._______ ... Fair.___._____ Good.___....___ Moderate. . ___...| Fair or poor; Not suitable___.
high lime
content.
Brackett__......___ Good below Good below Poor.. .. .. Good......_.._. Fair..._._.___ Good.__..___.. Moderate or Poor.......... N ot suitable_ ..
depth of 6 depth of 6 severe; extra
inches. inches. storage area
needed.
Brackett-Tarrant asso-
ciation, hilly (BtE):
Brackett._.___._.._| Goodbelow Good below Poor.._____.__ Good.___......_ Fair ... Good._._.._.__ Moderate or Poor. ... ... Not suitable. .
depth of 6 depth of 6 severe; extra
inches. inches. storage area
needed.
Tarrant. . ..._____ Poor..______.. Poor ... Poor_____.____ Good_.__._._____ Poor; very (€277 SRR Severe; lime- Not suitable._| Fair; bedrock
shallow. stone at can be
depth of 1 crushed for
foot. gravel.
Crawford clay (Ca)_.... Poor. _.__.____ Poor_ ... Poor_._.._.._.. Poor; cracks to | Fair..._______. Good....._.._ Severe; lime- Fair._._____. Not suitable___.
dangerous ex- stone bedrock
tent when at depth of 2
dry. to 3 feet.
Crawford and Bexar Poor_ ... Poor.___.._._. Poor.__._.____ Fair; hard lime- | Fair_._________ Fair; stones.. .| Severe; lime- Poor.__.._____ Not suitable_ ..
stony soils (Cb). stone bedrock stone bedrock
at a depth of at depth of 2
2 to 3 feet. to 3 feet.
Crockett fine sandy Good or fair.__| Good or fair__.| Fairorpoor._.| Fair.__.________. Good ... ... Good below Severe; extra Good (surface | Not suitable. ...
loam (CfA, CfB). depth of 1 storage area layer).
Crockett soils (CkC2). foot. needed.
Duval loamy fine sand | Good-_._.___. Good.-_..____. Good or fair___| Fair____ Fair if surface | Poor......_._. Slight... ... __.. Fair...__.__.__ | Not suitable.. __
(OmC). soil and sub-
Duval soils (DsC2). soil are
mixed.
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wmierpretations
Properties affecting use in—
Ponds Properties affecting suit- Drainage Corrosion Susceptibil-
Diversion ability for irrigation characteristics potential ity to erosion
Terraces terraces Waterways
Reservoir Embankment

Moderate permeability; Fair stability Soil properties Soil properties Erosion hazard; | High lime content; Good or fair_.___ High_______. Slight to
surface layer needs core; with flat favorable, favorable. high lime chlorosis hazard. severe.
chalky mar! at depth of slopes; high content,

4 to 9 feet. lime content.

Slow permeability; chalky | Poor stability_._| Shallowness; Shallowness; Erosion hazard; | Shallowness; high lime Fair ... _____ Moderately | Slight to

marl at depth of 2 feet. chalky marl chalky marl shallowness; content; chlorosis high. severe.
at depth of 2 at depth of 2 high lime hazard.
feet. {eet. content.

Moderate permeability; Fair stability___| Shallowness; Shallowness; Shallowness; Shallowness; not suitable | Good or fair__.._ Moderately | Moderate.
limestone interbedded chalk or frac- chalk or frac- not suitable. for irrigation. high.
with chalk at depth of 1 tured lime- tured lime-
foot. stone at depth stone a{ depth

of 1 foot, of 1 foot,

Moderate permeability; Trair stability Soil properties Soil properties Erosion hazard; | lligh lime content; Good or fair.___. High ___.... Slight to
surface layer needs core; with flat favorable. favorable. high lime chlorosis hazard. severe,
chalky marl at depth of slopes; high content.

4 to 9 feet. lime content.

Moderate permeability; Fair stability_. .| Shallowness; Shallowness; Shallowness; Shallowness; not suitable | Good or fair_.___ Moderately | Moderate.
limestone interbedded chalk or frac- chalk or frac- not suitable. for irrigation. high,
with chalk at depth of 1 tured lime- tured lime-
foot. stone at depth stone at depth

of 1 foot. of 1 foot.

Moderate permeability; Iair stability.._.| Shallowness; Shallowness; Shallowness; sShallowness; not suitable | Good or fair_____ Moderately | Moderate.
limestone interbedded chalk or frac- chalk or frac- not suitable. for irrigation. high.
with chalk at depth of 1 tured lime- tured lime-
foot. stone at stone at

depth of 1 depth of 1
foot. foot.

Slow permeability; hard Irair stability Shallowness; Shallowness; Shallowness; Shallowness; lilmestone at | Poor; prac- Moderately | None to
limestone at depth of 1 with flat litvestone at limestone at linestone at depth of 1 foot; non- tically im- high. moderate.
foot. slopes. depth of 1 depth of 1 depthof 1 arahble soils. pervicus.

foot; non- foot; diver- foot; erosion
arable soil. sions not fea- hazard.
sible on hilly
soils.

Slow permeability; lime- I air stability Soil properties Soil properties Soil properties Siow permeability; high Ifair internal High.______. Moderate.
stone bedrock at a depth with flat favorable. favorable. favorable. water-holding capacity; drainage; bed-
or 2 to 3 feet. slopes; high limestone bedrock at rock ata

shrink-swell depth of 2 to 3 feet. depth of 2 to
potential. 3 feet.

Slow permeability; lime- Fair stability Not needed; Soil properties Not needed; Slow permeability; lime- | Slow internal Moderately | None or
stone bedrock at depth with flat level, non- favorable; stony, non- stone bedrock at depth drainage; high. slight.
of 2 to 3 feet. slopes; high arable soils. very stony. arable soils. of 2 to 3 feet; too stony bedrock at

shrink-swell to be cultivated. depth of 2 to
potential. to 3 feet.

Slow perimeability; surface | Fair stability Soil propertics Soil properties Erosion hazard; | Very slow perimeability Poor; practi- High...____. Slight or
material needs core; with flat favorable; favorable. soil crusts in subsoil; high water- cally imper- moderate.
sandy shale and sand- slopes. terraces not when dry; holding capacity; tend- vious.
stone at depth of 4 to 10 needed if establishing ency toward salinity.
feet. slope is 1 per- vegetation is

cent or less. difficult.

Rapid permeability; exces- | Fair stability__.| Sandy texture; Poor stability; Erosion hazard; | Rapid intake of water; Good__.________ Moderately | Moderate.
sive seepage. poor stability; not suitable. siltation frequent applications high.

not suitable. hazard. needed; suitable for

sprinkler irrigation
only.
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TaBLE 4.—Engineering

Suitability for— Suitability as source of—
Degree of limita-
Soil and map symbols Foundations for | Low embank- Compacted tion for use as
Wearing low buildings | ments for sew- | earth lining sewage-disposal
Road subbase Road fill surface (undisturbed age lagoons | for water reser- field Sand or gravel
(untreated) conditions) (less than 6 ft. voirs and
high) sewage lagoons
Duval fine sandy loam | Poor_._.___._.. Good - ... Poor._.____._| Good._____.___. Good. .- Good- ... Moderate_ .. ... Not suitable._. -
(DnB, DnC).
Eufaula fine sand Poor_________ Fair._________| Fairo___....___ Fair___._________ Poor; seepage | Poor__.__._.__ Slight______._____ Good; well-
(EUC). hazard. graded sand.
Frio clay loam (Fr), Fair below Fairbelow | Poor__........ Poor; occasional | Poor; occa- Good--__.____ Severe; occa- Fair; scattered
depth of 2 depth of 2 flooding. sional flood- sional flood- beds of gravel.
feet. feet, ing. ing.
Gowen clay loam (Go). | Poor.._.._... Poor..._......| Poor. .. Falr .. Poor; occa- Good ... ... Severe; occa- Not suitable_. -
sional flood- sional flood-
ing. ing.
Gullied land (Gu). Poor._......_ Poor....._.._.| Poor.......__. Poor. ... Not suitable; | Good...-..-- Not suitable_ .- Falr; gravel at
steep. various depths.
Hilly gravelly land Variable_____ Variable.____. Variable_.____ Variable____..._ Variable__.___ Variable______ Variable_______. Variable_.__.___
(HgD).
Hockley loamy fine Good.aeeeo Fair ._________ Good or fair._.} Fair.____________ Good if sur- Poor in sur- Moderate. ._____ Not suitable..._
sand (HkB, HKC, face layer face layer;
HkC2). is removed. good below
depth of 2
feet.
Houston clay (HnB, Poor. ... Poor........._| Poor. ___._____ Poor; cracks Fair _________ Good..oeeeoo Not suitable; Not suitable____
HnC2, HnC3), to dangerous cracks when
extent when dry; extra
dry. storage area
needed.
Houston-Sumter clays
(HoD3):
Sumter______...._._ Poor__._._._. Poor__._.__._.| Poor..._______ Poor; cracks Fair......_.._. Good_..._._... Not suitable; Not suitable____
to dangerous cracks when
extent when dry; extra
dry. storage area
needed.
Houston. ..o Poor- ... Poor..._.____) Poor.__.._____ Poor; cracks Fair .....__._._ Good_._______ Not suitable; Not suitable. __.
to dangerous cracks when
extent when dry; extra
dry. storage area
needed.
llcuston Black clay Poor. . ..o_..__ Poor.____._.._| Poor.._____._. Poor; cracks Fair..__.______ Good....______ Not suitable; Not suitable.___
(HsA, HsB, HsC). to dangerous cracks when
extent when dry; extra
dry. storage area
needed.
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Properties affecting use in—

potential.

slope is 1 per-
cent or less.

dry.

tion.

Ponds Properties affecting suit- Drainage Corrosion Susceptibil-
Diversion ability for irrigation characteristics potential ity to erosion
Terraces terraces Waterways
Reservoir Embankment

Moderate permeability; Fair or poor Soil properties Soil properties Soil properties Moderate permeability____| Good._______.___ High________ None to

sandstone in substratum. stability. favorable. favorable. favorable; moderate.
erosion hazard
on strongest
slopes.

Rapid permeability; exces- | Poor stability_._.| Poor stability; Poor stability; Erosion hazard; | Rapid permeability; Excellent ______| High._______ None to
sive seepage. not suitable. not suitable. siltation suitable for sprinkler moderate.

hazard. irrigation only.

Moderate permeability; Good stability - _{ Not needed, Occasional Occasional Moderate permeability; Good...______.._|High .______ Moderate.
scattered Leds of gravel. because of flooding; flooding; occasional flooding.

topography. limited appli- siltation
cation be- hazard.
cause of
topography.

Moderate to rapid permea- | Fair stability . _.| Not needed, Soil properties Occasional Moderate permeability; Good ____.._____ High__._____ None.
bility; excessive seepage. because of favorable; flooding; moderate water-holding

topography. limited appli- siltation capacity; occasional
cation be- hazard. flooding.
cause of
topography;
occasional
flooding.

Erosion hazard; steep Fair stability__ .| Steep slopes; Steep slopes; Steep slopes; Steep slopes; nonarable; Good___._._.___ High________ Severe.
slopes. nonarable; lack of out- erosion not suitable for irriga-

not suitable lets; limited hazard. tion.
for terracing. application.

Variable . oo ____ Variable . .._._._ Variable________ Variable.___.....| Variable. _.___.__ Variable_ ______._______... Variable. ._.____ Variable.__.| Variable.

Permeable surface layer; Fair stability; Poor stability; Poor stability; Erosion hazard; | Droughty surface layer; Fair; slow in- High________ Moderate,
slow permeability at surface mate- limited appli- limited appli- siltation haz- good water-holding ternal drain-
depth of 5 or 6 feet; rial may be cation if soil cation if soil ard; difficult capacity in subsoil. age.
needs good core, placed in is eroded. is eroded. to establish

back toe vegetation.
section.

Slow permeability; strong- | Fair stability Soil properties Soil propertics Poor soil-mois- High water-holding ca- Poor; practi- Very high___| Slight to
1y calcareous marly clay with flat favorable. favorable; ture relation- pacity; slow permeability; cally imper- severe.
at depth of 5 to 8 feet, slopes; high soil cracks ship; soil steep slopes not suitable vious.

shrink-swell when dry. cracks when {for irrigation.
potential. dry.

Slow permeability; strong- | Fair stability Shallowness; Shallowness; Shallowness; Shallowness; steep slopes; | Poor; practi- High _______ Moderate to
1y calcareous marly clay with flat strongly cal- strongly cal- steep slopes; not suitable for irriga- cally imper- severe.
at depth of 5 to 14 slopes; high careous marly careous marly poor soil-mois- tion. vious
inches. shrink-swell clay at depth clay at depth ture relation-

potential. of 5 to 14 of 5 to 14 ship; soil
inches. inches. cracks when
dry.

Slow permeability; Fair stability Soil properties Soil properties Poor soil-mois- High water-holding ca- | Poor; practi- Very high.__| Slight to
strongly calcareous marly with flat favorable. favorable; soil ture relation- pacity; slow permea- cally imper- severe.
clay at depth of 5to 8 slopes; high cracks when ship; soil bility; steep slopes not vious
feet. shrink-swell dry. cracks when suitable for irrigation.

potential. dry.

Slow permeability; Fair stability Soil properties Soil properties Poor soil-mois- | High water-holding ca- Poor; practi- Very high__._| Moderate or
strongly calcareous with flat favorable; favorable. ture relation- pacity; slow permea- cally imper- severe.
shaly clay at depth of slopes; high terraces not ship; soil bility; strongest slopes vious,

7 to 10 feet. shrink-swell needed if cracks when not suitable for irriga-
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Soil and map symbols

Suitability for—

Foundations for

Low embank-

Compacted

Degree of limita-
tion for use as

Suitability as source of—

Wearing low buildings | ments for sew- | earth lining sewage-disposal
surface (undisturbed age lagoons | for water reser- field Topsoil Sand or gravel
(untreated) conditions) (less than 6 ft. voirs and
high) sewage lagoons
Houston Black clay, Poor.._____.__ Poor; cracks to Fair.__._______ Good...._____. Not suitable; Fair___________ Fair; gravel
terrace (HtA, HtB). dangerous cracks when at depth of
extent when dry; extra to 12 feet.
dry. storage area
needed.
Houston Black Good__._______ Poor; cracks to | Good or fair___| Good.._....___ Not suitable; Fair ______.___ Not suitable____
gravelly clay (HuB, dangerous extra storage
HuC, HuD). extent when area needed;
dry. cracks.
Karnes loam (KaB, Poor_._.._.___ Good_...._.__.__ Fair.______._. Fajr ... Moderate.._._._. Fair; high Fair; scattered
KaC). lime con- gravel beds
Karnes clay loam tent. at depth of
(KeC2). 3 to 10 feet.
Krum complex (Kr). Poor.________. Poor; cracks...__ Fair___________ Good.ooam . Moderate_..____ Fair (surface Not suitable_ ___
layer).
Lemiing loamy fine Fair ... Fair ... Good or fair.__| Poor in sur- Moderate or Fair._______.__ Not suitable____
sand (LfB). face layer; severe.
good below
a depth of
2 fect.
Lewisville silty clay Poor._...__.__ Poor; cracks to Fair.__________ Good......____ Moderate.._____| Fair___________ Tair; gravel
(LvA, LvB, LvC). dangerous may be found
extent when at depth of
dry. 5 to 12 feet.
Orelia clay loam Poor..._...... Fair or poor.____ Fair....______ Good_...______ Very severe; Good..____..__ Not suitable_ . __
(OrA, OrB). extra storage
area needed.
Patrick soils (PaA, Poor.._...___. Good or fair__._. Fair__________. Good_ceooa . Slight____...____ Good (surface | Good; gravel at
PaB, PaC). layer). depth of 2 or
3 feet.
Pits and Quarries Not appli- Not applicable..! Not appli- Not appli- Not applicable. .| Not appli- Not applicable. _
(Pt). cable. cable. cable. cable.
San Antonio clay loam Poor__________ Poor_.____._.____ Fair___________ Good _....__.._ Very severe; Fuir; limited | Not suitable. _._

(SaB, SaC, SaC2).

extra storage
area needed.

thickness.
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Properties affecting use in—

at depth of about 9 feet.

Slow permeability; strong-
ly calcareous marly clay
at depth of 5 to 9 feet.

Moderate to rapid permea-
bility; gravel heds at
depth of 3 to 10 [eet.

Aoderate permenbility;
fractured lilestone at
depth of 3 to 7 feet.

Moderate permeability;
exeessive seepage.

Moderate permeability;
excessive seepage,

Slow permeability _________

AModerate pernteabitity;
limestone gravel at
depth of 2 or 3 fect;
excessive seepage.

Not applicable

Slow permeability; sand-
stone at depth of 6 to
10 feet.

with flat
slopes; high
shrink-swell
potential.

I"air stability;
high shrink-
swell poten-
tial.

Good stability;
moderate to
rapid permea-
bility.

air stability
with flat
slopes; high
shrink-swell
potential.

“air stability
with fat
slopes.

“air stability
with fiat
slopes; high
shrink-swell
potontial.

Fair stability . _

Not applicable_.

Iair stability
with flat
slopes.

"air stability ...

favorable.

Soil properties

favorable. ter- :

races not fea-
sible if slope
is more than
6 percent,

Soil properties
favorable.

Soil properties
favorable.

Poor stability . __

So0il properties
favorable;
terraces nog
necded if
slope is 1 per-
cent or less,

Fair stability:
terraces not
needed if
siope is 1
percent or
less.

Shallowness;
gravel at
depth of 2 or
3 feet.

Not applicable. .

Soil properties
favorable;
need fairly
strong gra-
dient for
drainage.

favorable;
soil eracks
when dry.

Soil properties
lavorahle; soil
cracks when
dry.

Soil properties
favorahie.

Soil propertics
favorable.

Poor stability _

Soil propertics
favorable,

Soil properties
favorabie.

Shullowness;
gravel at
depth of 2 or
3 feet.

Not applicable__

Soil cracks
when dry;
need fairly
strong gra-
dient for
drainage.

ture relation-
ship; soil
cracks when
dry.

Poor soil-mois-
ture relation-
ship; soil
cracks wlien
dry.

Low water-hold-
ing capacity;
high litne con-
tent; mainte-
nance of vege-
tation difii-
cult.,

. Soil properties

favorable,

Saudy texture;
erosion haz-
ard; siltution
hazard.

Soil properties
favorable,

Proor soil-
wmoisture rela-
tionship;
tendency to
crust when
dry; establish-
ing vegetation
is difticult.

Shallowness;
gravel at
depth of 2 or
3 fect.

Not applicable .

Tendency to
crust and
clod; estab-
lishing veg-
etation is
difficult.

ITigh water-holding capac-
ity; slow permeability;
steep slopes.

Aloderate to rapid permea-
bility; bigh lime con-
tent; strongest slopes
not suitable for irriga-
tion.

Moderate permeability;
high water-holding
capacity.

Stow permeability in sub-
soil; rapid permeability
in surface layer; mod-
erate water-holding
capacity.

Moderate permeability
moderate water-holding
capacity.

Very slow permeability;
high water-holding
capacity: suitability
questionable,

Shallowness; gravel at
.depth of 2 or 3 [ect;
mederate permeability.

Not applicable

Slow pernicability: high
water-holding capacity;
suitability questionable.

tically imper-
vious; season-
al water table
at depth of
more than 6
feet.

Poor: practically
impervious,

Excellent.._.____

Good or fair__.__

Good or fair ____

Poor; imper-
vious.

Not applicable__

Poor; imper-
vious.

Very high___

High

High .. ___

[ligh

Not appli-
cable.

Ponds Properties affecting suit- Drainage Corrosion Susceptibil-
# Diversion ability for irrigation characteristics potential ity to erosion
- Terraces terraces Waterways
Reservoir Embankment
Slow permeability; gravel Fair stability Soil properties Soil properties P oor soil-mois- Slow permeability __ _.___ Poor; prac- Very high___| None.

Moderate or
severe,

Slight or
moderate.

Slight or
nioderate.

None to
moderate.

None to
moderate,

None or
slight,

Slight or
moderate.

Not appli-
cable,

Moderate or
severe,
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Suitability for—

Low embank-

Compacted

Degree of limita-

Suitability as source of—

Soll and map symbols Road subbase Road fill V::;ars};g;g Fl%?%aﬁtillﬁrilxslgrg T m:ngslgog Osggf' fo?avrvtgytéﬂmgr- sglv?rggtg{i%SSO?SI Sand or gravel
(untreated) (undisturbed (legs thgn 6 it. voirs an%se field
conditions) high) sewage lagoons
Stephen silty clay Poor.__...____ Poor_________ Poor._________ Fair; cracks Fair__________. Good._________ Severe._____.____ Not suitable _.
(ScB, $¢0). but is shallow
over chalk or
limestone.
Tarrant association_____ Poor_________. Poor. __._____ Poor..______. Good_..________. Poor; very Good....______ Severe; lime- Fair; bedrock
(TaB, TaC, TaD). shallow. stone at depth can be
of 1 foot. crushed for
gravel.
Tarrant soils, chalk Good or fair Foor. ... Poor_.________ Good . ... . Poor.._ __._._. Fair; many Severe; chalk at Not suitable. ..
substratum, below depth chalk frag- depth of 8 to
undulating (Tb). of & to 12 ments in 12 inches.
inches. surface
layer.

Trinity clay (Te)------- Poor_.________ Poor_.____._. Poor_.__..___. Poor; cracks to Fair.__._______ Good.._____._. Severe; extra Fair; scattered
dangerous ex- storage area gravel beds at
tent when needed. depth of 4 to
dry. 12 feet.

Trinity and Frio soils,

irequently flooded
(T1).

Trinity - ____ Poor._____.___ Poor____.___. Poor_..______. Poor; cracks to Fair...._______ Good.._...___. Severe; extra Fair; scattered
dangerous ex- storage area gravel beds at
tent when needed. depth of 4 to
dry. 12 feet.

Frio__.____________ Fair below TFair below Poor_.________ Poor; occasional | Poor; ocea- Good__________ Severe; occa- Fair; scattered

depth of 2 depth of 2 flooding. sional flood- sional flood- gravel beds.
feet. feet. ing. ing.

Venus loam (VaA, Poor.__._____. Poor._____.___ Poor.__.__.___ Fair..___________ Fair_._________ Good._...______ Moderate. .. ... Fair; scattered

VaB). gravel beds at

Venus clay loam (VcA, depth of

VcB, VeC). ahout 6 feet.
Webb fine sandy loam | Good or fair.__| Good or fair.__| Good or fair.__| Poor_ ... _______. Good.... ... Poor in sur- Severe; extra Not suitable.___
(WbB, WbC). face layer; storage area
Webb soils (WeC2, good below needed.
WeC3). adepthof 1
foot.
Willacy loam (WmA, Poor.____.___. Poor____._._. Poor...._._._. Fair. ... Good..___.__. Good.__..___.. Slight_ ________._ Fair; scattered
WmB). gravel beds at
depth of 4 to
12 feet.
Zavala fine sandy loam | Poor__.._______ Poor.___...___ Poor______.___ Fairo_._____.____ Good---.______ Fair.______.___ Slight. _.________ Not suitable_.._
(Za).
Zavala and Gowen Fair or poor_._| Fair.___._____ Fair.__________ Not suitable; Fair or poor.._| Good to poor; | Slight _________ Notsuitable..__
soils, frequently occasional variable
flooded (Zg). flooding. texture.
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Properties affecting use in—

Ponds Diversion * Properties affecting suit- Drainage Corrosion Susceptibil-
Terraces terraces Waterways ability for irrigation characteristics potential ity to erosion
Reservoir Embankment

Slow permeability; Poor stability_..| Shallowness_.___ Shallowness ... Shallowness; Shallowness; chalk at Poor.___________ Migh_ _______ Moderate.
shallowness; chalk at high lime con- depth of 18 to 24 inches,
depth of 18 to 24 inches. tent; estab-

lishing veg-
etation is
difficuit,

Slow permeability; hard Fair stability Shallowness; Shallowness; Shallowness; Shallowness; limestone at | Poor; prac- Moderately | None to
limestone at depth of with flat limestone at limestone at limestone at depth of 1 foot; nonar- tically im- high. moderate,
1 foot, slopes. depth of 1 depth of 1 depth of 1 able soil. pervious,

foot; nonar- foot; diver- foot; erosion
able soil. sions not hazard.
feasible on
hilly soils.

Moderate permeability; Fair stability___| Shallowness; Shallowness; Shallowness; Shallowness; chalk at Poor; prac- Moderately | None to
shallowness; chalk chalk at chalk at chalk at depth of 8 to 12 inches; tically im- high. moderate,
at depth of 8 to 12 depth of 8 to depth of 8 to depth of 8 to nonarable. pervious.
inches. 12 inches; 12 inches. 12 inches.

nonarable
soil.

Slow permeability; gravel Fair stability Not needed, be- | Overflow haz- Overflow haz- Slow permeability; high Poor; prac- Very high.__| None.
at depth of 4 to 12 feet with flat cause of ard. ard; siltation water-holding capacity; tically im-
in some areas. slopes; high topography. hazard. overflow hazard. pervious.

shrink-swell
potential.

Slow permeability; gravel Fair stability Not needed, be- | Overflow haz- Overflow haz- Slow permeability; high Poor; prac- Very high.__| None.
at depth of 4 to 12 feet with flat cause of ard. ard; siltation water-holding ecapacity; tically im-
in some areas. slopes; high topography. hazard. overflow hazard. pervious.

shrink-swell
potential.

Moderate permeability; Good stability__| Notneeded, be- | Occasional Occasional Moderate permeability; Good.___._.._.__ High__.__.__ Moderate
scattered gravel beds. cause of flooding; lim- flooding; sil- occasional flooding.

topography. ited applica- tation hazard.
tion because
of topog-
raphy.

Moderate to rapid perme- | Fair stability Soil properties Soil properties Soil properties Moderate permeability; Good______._____ High. ______ None to
ability; high lime con- with flat favorable; ter- favorable. favorable; strongest slopes not severe.
tent; gravel at depth of slopes. races not siltation haz- suitable for irrigation.

6 feet. needed if ard if slope is
slope is 1 per- less than 1
cent or less. percent.

Slow permeability; surface | Fair stability....| Fair stability....| Soil properties Lrosion hazard; | Slow permeability in sub- | Slow permea- High_______. Slight to
layer needs core; sand- favorable. siltation haz- soil; moderate water- bility. severe.
stone at depth of 6 to 10 ard. holding capacity.
feet.

Moderate permeability; Fair stability Not used, be- Overflow haz- Overflow haz- Moderate permeability; Good-...________| High__ ______ None to
gravel at depth of 4 to with flat cause of ard. ard. overflow hazard. moderate.
12 feet in some areas. slopes. topography.

Moderate permeability; Fair stability_...| Not used, be- Use of diver- Siltation haz- Moderate permeability; Good_._.________ High._______ None or
excessive seepage. cause of sions limited ard. low water-holding ca- slight.

topography. because of pacity.
topography.

Moderate permeability; Fair stability._..| Not used, be- Use of diver- Siltation haz- Moderate permeability .. | Good...___._____ High_ ___.__ None or
excessive seepage. cause of sions limited ard. slight.

topography. because of

topography.
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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 build-
ings (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 shrink-swell hazard. ILoose, uniformly
graded sands of the SM class are likely to liquefy dur-
ing 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, per-
meability, 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 investi-
gated, as well as the soil material that is to be used In
the embankment, because seepage under the embank-
ment 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 MII, 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 un-
stable and erodible and, consequently, to have excessive
maintenance requirements. At many sites, the available
o1l 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 reser-
voir, 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 cec-
ondarily for reduction of seepage.

TABLE 5.—FEngineering

[Tests performed by the Texas Highway Department in aceordance with standard

I
| |
|
Soil name and location of Texas report Depth from Shrink- | Shrink- | Lineal
samples Parent material No. surface Horizon age age shrink-
limit ratio age
Austin silty clay: Inches Percent Percent

8 miles NE. of San Antonio | Chalky marl_________. 61291-R____| 0to28_______ Al ____ 1 1. 98 19. 6
on Nacogdoches Road 61-292-R____| 28to 45__.___ AC._________ 11 1. 99 18.0
and 0.5 mile NW. on 61-293-R_.._| 45t0o72_____.| C____________ 14 1. 92 14. 8
Stahl Road. (Modal)

1.25 mile E. of Randolph Chalky marl._________ 61-246-R____| 0to 16_______ Al ____ 12 1. 91 20. 2
Boulevard in Robards, 61-247-RR____| 16 to 36______ AC__________ 10 1. 98 20. 3
along Tocpperwein Road. 61-248-R__.__| 36 to 51___.___ Co .. 25 1. 58 4.1
(Heavy)

0.3 mile N. and 0.4 mile E. | Chalky marl__________ 61-267-R____| Oto16.._____ Al.__________ 12 1. 90 16. 8
of Lockhill-Selma Road 61-268-R_.__| 16t0o30______ AC___ . __ 13 1. 91 16. 5
and on West Avenue. 61-269-R_.___| 30to 66______ Co . 19 1. 73 8 7
(Light)

Houston Black clay, terrace:

0.25 mile E. of Sam Hous- Old alluvium__________ 61-288-R____{ 0to30__.____ Al __________ 11 1. 98 23.0
ton High School in San 61-289-R____| 30to 52______ AC__________ 11 1. 99 23. 2
Antonio on F-M Road 61-290-R____| 52to 72.._.__ Coe 12 2. 00 21. 0
1346. (Modal)

0. 25 mile 8. of U.S. High- Old alluvium__.__._.__| 61-276-R____| 0to34_______ Al __ 9 2. 02 19. 9
way No. 90 East, at in- 61-277-R____| 34to 54_.____ AC__.______. 9 2. 04 22.1
tersection of Graytown 61-278-R___._| 54to 84______ Coe . i 10 2. 09 20. 5
Road and Pfeil Road.

(Light)

See footnotes at end of table.
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Filier 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 ma-
terial 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 GM,
GC, and SM, and it impairs their use for sewage-dis-
posal purposes. Percolation tests are needed to deter-
mine 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 tex-
tured soils, and consequently a larger disposal field and
more tile lines are needed.

Table 4 rates 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 limita-
tion 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, CI., 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 predom-
inantly silty or sandy (classes MH and SM) are less
suitable for this purpose, but thev may be satisfactory
if they also include layers of less permeable material.

test data

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—Solls suitable for sewage-lagoon
embankments are also suitable for pond embankments.
Those of the GC, SC, and SM classes best meet the re-
quirements. 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 em-
bankment is to be built should be investigated, as well
as the soil material to be used in the embankment, be-
cause 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 differ-
ent series have been analyzed to determine particle-size
distribution, plastic limit, liquid limit, and shrinkage
characteristics and to establish engineering classifica-
tions. The tests were performed by the Texas Highway
Department and the results were reviewed by the Bu-
reau of Public Roads, U.S. Department of Commerce.
The data obtained in these tests are recorded in[table 3.

procedures of the American Association of State Highway Officials (AASIO)]

Mechanical analysis ! ‘\ Classification
|
Percentage passing sieve 2— Percentage smaller |
than *— Liquid| Plas-
limit | ticity
. index AASHO Unified 3

No.a| No | o | o Roo)' 0.05 | 0.005 | 0.002

-i L4-in. | 1-i 3/_s s/ s 10 40 60 20( .05 .005 | 0.002

Zin. | Len | L. | Gacin. | 34-in. rr(ﬁIl?) (2.0 | (0.42 | (0.25 (0.074] mm. | mm. | mm.

mm.) | mm.) | mm.) | mm.)
______________________________ 100 96 87 87 84 83 63 52 56 33 | A-7-6(18)___| CH.
________________________ 100 99 95 85 84 82 81 60 48 52 32 | A-7-6(18)...| CH.
________________________ 100 99 97 95 94 91 90 67 51 46 27 | A-7-6(16)__.| CL.
,,,,,,,,,,,, 100 98 98 98 98 94 03 91 90 61 50 63 35 | A-7-6(20).__| CH.
____________ 100 99 99 98 97 86 86 84 83 63 53 60 34 | A-7-6(20)_..| CH.
____________ 100 98 97 88 72 50 46 38 36 20 13 33 8 | A—4(1).__._.| SM-SC.
____________ ... 100 99 81 80 77 75 54 40 52 27 | A-7-6(17)...| CH.
,,,,,,,, |2 100 97 71 71 68 67 51 40 50 28 | A-7-6(15)___| CL.
____________ 100 99 99 99 98 94 94 91 90 60 42 38 17 | A-6(11)_____|] CL.
______________________________ 100 99 98 98 86 83 63 56 71 44 | A-7-6(20).__| CH.
________________________ 100 99 99 95 95 85 83 63 56 72 45 | A-7-6(20)___| CH.
100 97 94 90 76 61 47 39 38 34 33 25 21 64 39 | A-2-7(4).___| GC.
,,,,,,,, oo} 100 99 98 97 82 77 48 43 56 35 | A-7-6(19).__| CH.
________________________ L .____] 100 98 98 86 83 56 49 64 45 | A-7-6(20)___{ CH.
________________________ b l___.| 100 98 97 86 83 54 47 57 39 | A-7-6(19)_..| CH.
|
I |
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Soil name and location of Texas report Depth from Shrink- | Shrink- | Lineal
samples Parent material No. surface Horizon age age shrink-
limit ratio age
Inches Percent Percent
Crawford stony clay: ‘

6 miles N. of Loop 410 in Limestone____________ 61-294-R____| Oto 10_______ Al 15 1. 83 1.5
San Antonio on U.S. 61-295-R____| 10to 18 _____ AC__________ 12 1. 89 16. 1
Highway No. 281. 61-206-R____; 18 to 34_____. Co . 15 1. 82 18. 9
(Modal)

2 miles W. of U.8. High- Limestone_____.___.____ 61-273-R____] 0to10_______ AL ... 10 1. 96 22.5
way No. 281 North, on 61-274-R_.__| 10to28______ AC _________ 8 2. 01 25.0
outer loop from San 61-275-R____| 28 t0 90______ Co_ ... 15 1. 89 12,7
Antonio. (Heavy)

0.1 mile 8. on Jones-Malts- | Limestone____________ 61-270-R____| Oto 10_______ Al . 13 1. 89 14. 6
berger Road from Lock- 61-271-R____| 10to20______ B2-1_________ 12 1.9 22. 0
hill-Selma Road. 61-272-R____| 26to 36______ Co . 13 1. 89 20. 9
(Light)

Crockett fine sandy loam:

6.25 miles K. of San Antonio | Sandy clay with a few | 61-282-R____| 0to10_______ Al ___ 16 1.77 2.6
on Sulphur Springs Road. lenscs of sandstone. 61-283-R..__| 10to44______ B2 and B3____ 11 1. 96 16. 3
(Modal) 61-284-R_ . _ _| 44to72______ Ceaand C____ 12 1. 92 13. 2

0.3 mile N. of Briggs Road | Sandy clay with a few | 61-249-R____| Oto 11_______ Al . 14 1. 83 2.9
on Kinney Road. lenses of sandstone. 61-250-R___.| 11 to 40_.__.__ B2 __ 11 1. 99 14. 9
(Heavy) 61-251-R____| 40 to 48_____._ Cea._________ 11 1. 97 13.0

0.9 mile N. of U.S. High- Sandy clay with a few | 61-261-R1____| O0to 13_____ __ Al ___ 16 1.77 ¢ 2.3
way No. 87 on Pittman lenses of sandstone. 61-262-R____| 13 to 26______ B2 ___ ______ 12 1. 92 15. 6
Road. (Light) 61-263-1.___} 26 to 36______ Cea_.________ 15 1. 85 11. 5

Lewisville silty clay:

2.5 miles S. of San Antonio | Old alluvium__________ 61-279-R_._ .| 0to26_______ Al ____ 13 1. 92 15. 6
on Texas Highway No. 61-280-R____| 26 to 48______ AC. _______ 11 2. 00 17.0
346. (Modal) 61-281-10____| 48to 72_.____ Cea_________. 13 1. 96 13.5

1 mile E. of Applewhite Old alluvium______ ____ 61-252-R____| 0to38.______ Al _______ 10 1.96 1 18.1
Road on Mauerman 61-253-R____} 38to H6______ AC_________. 10 2. 01 19.7
Road. (Heavy) 61-254-R_.__| b6to 84 _ _ Co_ o __.__ 11 2. 04 17.1

1 mile W. on Noyes Road | Old alluvium__________ 61-2556-R____ | O0to 18 ______ Al . 14 1. 88 14.6
from State Highway 346. 61-256-R____| 18 to 38______ AC__________ 12 1. 93 15.7
(Light). 61-257-R____| 38to50______ Cea__________ 13 1. 95 15. 6

Webb fine sandy loam:

0.8 mile 8. of Martinez on | Sandstone and some | 61-285-R____| 0to12_______ Al ______ 16 1. 78 4.9
F-M Road 1516. shale. 61-286-R____| 12t038._____ B2 and B3____ 11 1. 98 16. 5
(Modal). 61-287-R__._..| 38 to 58 ______ Cea_.._______ 13 1. 90 16. 7

12 miles E. of San Antonio. | Sandstone and some | 61-264-R____| 0to 13_______ Al ______ 15 1. 84 8.5
(Heavy). shale. 61-265-R_____ 13 to38______ B2 and B3.___ 13 1. 92 15. 0

61-266-R____! 38 to54______ Cea__________ 17 1.78 10. 2

1 mile E. of U.S. Highway | Sandstone and some | 61-258-R____! Oto15.______ Al ___ 19 1. 68 1.7
No. 281 South, on F-M shale. 61-259-R____| 15to21______ Bl ________ 13 1. 90 12. 6
Road 1518. (Light). 61-260-R . . --| 46 to 62______ Coo . 17 1.78 8.7

! Mechanical analyses according to AASHO Designation: T method, and the material coarser than 2 millimeters in diameter is
88-57 (1). Results by this procedure may differ somewhat from excluded from calculations of grain-size fractions. The mechanical
results obtained by the soil survey procedure of the Soil Conserva- analysis data used in this table are not suitable for naming textural
tion Service (SCS). In the AASHO procedure, the fine material classes for soils.
is analyzed by the hydrometer method, and the various grain-size 2 Based on sample as received in laboratory. Laboratory test
fractions arc calculated on the basis of all the material, including data not corrected for amount discarded in field sampling.

that coarser than 2 millimeters in diameter.

In the SCS soil #SCS and BPR have agreed to consider that all soils having

survey procedure, the fine material is analyzed by the pipette plasticity indexes within two points of the A-line are to be given a
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Mechanical analysis 1 Classification
Percentage passing sieve 2— Percentage smaller
than 2— Liquid| Plas-
limit | ticity
index AASHO Unified 3
No. 4| No. No. No. No.
2-in. | 134-in.| 1-in. | 3%-in. | %-in 4.7 10 40 60 200 0.05 | 0.005 | 0.002
mm.) | (2.0 | (0.42 | (0.25 |(0.074 mm. | mm. | mm.
mm.) | mm.) | mn.) | mm.) |
—
__________________ 100 99 97 93 74173 70 66 39 32 40 21 | A-6(11) _.__| CL.
100 99 96 93 90 89 88 78 78 76 74 59 43 19 26 1 A-7-6(16)___| ClL.
______ 4100 99 95 88 84 81 78 78 77 76 69 66 63 37 | A-7-6(20)___; CII.
5100 96 92 91 89 89 88 81 81 78 74 53 45 70 38 | A-7-5(20).__| MH-CH.
5100 97 94 93 91 89 87 w7 77 75 74 56 50 7T 43 | A-7-5(20)_.._| MIH-CII.
604 86 72 65 56 48 39 28 26 21 20 15 10 412 21 | A-2-7(1)____| GC.
______ 100 98 92 87 84 82 79 78 71 68 44 37 45 24 1 A-7-6(14).__+ CL.
____________ 100 99 98 98 97 95 95 92 90 80 73 72 30 | A-7-5(20)___] MIUI-CII.
7100 98 94 86 70 59 55 54 54 52 51 44 40 69 35 | A-7-5(12)___| MH-CH.
____________________________________ 100 099 93 33 30 14 13 20 30 A-2-4(0)____; SM.
,,,,,,,,,,,,,,,,,,,,,,,,, 100 99 98 04 92 . 62 58 39 34 48 31 | A-7-6(14)___| CIl..
______________________________ 100 99 98 95 54 53 37 35 40 25 | A-6(10)_____| CL.
____________________________________ 100 99 96 46 37 16 13 19 4 | A-4(2)______I SM\-SC.
,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,, 00| 98 97| 70| 65| 49| 45| 42| 26! A-7-6(14). | CL.
,,,,,,,,,,,,,,,,,, 100 99 99 98 97 96 64 55 38 35 37 23 | A-6(11)_____! CL.
,,,,,,,,,,,,,,,,,,,,,,,,,,,,,, 100 99 99| 96| 44| 34| 14| 12| 20 31 A-4(2)______, SM.
,,,,,,,,,,,,,,,,,,,,,,,,,,,, 100 99| 981 96 62! 56! 41 39 | 17| 31| A-7-6(14)___| CL.
__________________ 1007799 99 98| wr| w2 571 400 33, 30 39 25 AGU0..... CL.
|
! i |
i t '
[ I SO U S 100 08 97 88 84 53 44 48 26 | A-7-6(16)__._! CL.
__________________ | __.__| 100 99 98 94 93 85 83 55 46 49 29 | A-7T-6(17)___! CL.
,,,,,,,,,,,,,,,,,, 100 97 87 83 80 80 70 65 40 32 40 23 | A-6(12)_..__} CL.
______________________________ 100 99 97 96 86 82 58 49 52 29 | A-7-6(18)___; CH.
________________________ 100 98 94 92 91 84 80 56 49 57 36 | A-7-6(19)___| CH.
,,,,,,,,,,,,,,,,,, 100 99 97 91 88 87 79 .76 18 1 40 48 30 | A-7-6(18)___| CL.
[N PR N PO P S 100 98 97 85 81 50 i 41 46 24 | A-7-6(15)__.| CL.
[ I JEUU ISR 100 99 96 95 85 &1 59 49 48 26 | A-7-6(16)___; CL.
SR R PR PR 100 90 81 78 78 72 70 51 41 47 28 | A-7-6(16)._.| CL.
S U PR : 100 99 98 97 96 57 45 21 19 24 7 A44)- . MIL-CL.
- 100 99 98 98 97 95 93 93 72 65 48 45 47 28 | A-7-6(16).__| CL.
JERS P DU P 100 99 96 94 94 77 69 43 35 52 33 | A-7-6(18)___| CII.
[ERR P 100 97 95 94 93 66 54 29 26 32 16 | A-6(9)___.__ CL.
[ FEU F N P 100 99 98 97 97 77 58 46 44 46 25 | A-7-6(15)___| CL.
,,,,,,,,,,,,,,,,,, 100 99 95 92 90 89 71 58 30 26 39 21 | A-6(12)___._| CL.
,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,, 100 99 98 73 55 15 14 23 3| A-4(8)__.____.| ML.
SRR SRR NI S 100 99 96 93 92 80 67 41 38 39 22 | A-6(13)____.! CL.
________________________ 100 99 99 98 98 83 71 30 26 34 16 | A-6(10)_____| CL.
I

borderline classification.

obtained by this use are SM-SC and MH-CH.

¢ Twenty-six percent of this sample consisted of fragments
between 134 and 3 inches in size, and 13 percent consisted of frag-
These coarse fragments were

ments more than 3 inches in size.
discarded in field sampling.

5 Twenty-three percent of these samples consisted of fragments

Examples of borderline classifications

ments more than 3 inches in size.

discarded in field sampling.

more than 3 inches in size.
in field sampling.

between 2 and 3 inches in size, and 16 percent consisted of frag-

8 One hundred percent passed the 3-inch sieve.
7 Twenty-eight percent of this sample consisted of fragments
between 2 and 3 inches in size, and 2 percent consisted of fragments
These coarse fragments were discarded

These coarse fragments were
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Suburban Development

Suburban residential development and the accompany-
ing extension of public utilities and establishment of
business and recreational facilities create a need for
soils information somewhat different from the informa-
tion needed for purposes of agriculture. Land apprais-
ers, 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 com-
munities.

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 founda-
tions. 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 and fig. 32). The soils
most likely to cause damage are the Houston clays, the
Houston Black clays, Crawford clay, and the Lewisville
silty eclays.

Plasticity index and swell index indicate whether a
soll is likely to shrink and swell enough to damage foun-
dations. Several soil samples furnished by the Soil Con-
servation 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.

Sewage-disposal systems

Suburban expansion results in an increased number of
septic-tank systems for sewage disposal. The effective-
ness of these systems depends largely on the absorptive
capacity, permeability, depth, and slope of the soils

Figure 31.—Wall of a schoolhouse built on Houston Black clay.
The cracks result from the shrinking and swelling of the soil
material.

Figure 32.—Damage to foundation of church built on Houston
Black clay. This building is less than 2 years old.

within the (ilter field. Also important are the ground-
water level and proximity to streams or other bodies of
water (7).

In table 4, 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 vsed 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 pat-
tern 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 unnatural pattern of runoff

in built-up_areas may result in severe erosion of home-
sites [(fig. 23)) unless measures are taken to keep the
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TaBLE 6.—Swell index and plasticity index of tested samples

[Data furnished by Dox WEICHLEIN, deputy chief architect, Federal Housing Administration]
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Sample Soil type Location of sample Depth sampled Swell Plasticity
No. index index
In. Lb./sq. ft.
1 | Lewisville silty elay._________ South of San Antonio; 0.5 mile west of Somerset | 22 to 24______ 2, 500 20. 0
Road on Interstate Highway 35.
2 | Venuseclay loam_____________ South of San Antonio; 0.1 mile south of Von Ormy | 23 to 25______ 1, 700 14. 8
on Interstate Highway 35.
3 | Venuselay loam_ ____________ Southwest of San Antonio; 0.1 mile northwest on | 18 to 24____ 1, 075 10. 7
F-M Road 2173 from Old Pearsall Road; near
Southwest High School. I
4 | Venuseclay loam_____________ Southwest of San Antonio; near interscetion of | 16 to 21_____.! 450 5.8
Macdona-Lacoste and Jungman Roads. : : .
5 | Lewisville silty clay__________ Southwest of San Antonio; 1 mile south of Highway : 1Sto 21____ __ 1 3,575 44.2
90 West, on Mechler Road, across from irrigation ! :
well. '
6 | Austin silty elay_____________ West of San Antonio; at intersection of Talley Road : 20to22______} 3,925 30. 8
and Potranco Road (F-M Road 1957).
7 | Brackett clay loam___________ West of San Antonio; 1.5 miles west on Potranco | 12to 14______ 2, 025 17. 0
Road (F-M Road 1957) from intersection with
Hunt Lare.
8 | Houston Black elay__________ West of San Antonio; 1 mile south of Potranco Road | 15t0 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 | 18to 22 . _ 4, 975 39.0
Potranco Road (F-M Road 1957); across road
from Essar Ranch headquarters.
10 | Austinsilty elay_____________ West of San_Antonio; at northwest corner of inter- | 18 to 20______ 2, 500 20.0
section of Loop 410 and Bandera Road.
11 | Austin silty elay____________. Northeast of San Antonio; 0.5 mile west on O’Connor = 18 to 22 _ 3, 300 26. 0
Road from U. S. Highway 81 North.
12 | Brackett clay loam___________ Northeast of San Antonio; 0.5 mile northwest on | 12to 15.. . _ 775 8.5
: Lockhill-Selima Road from Nacogdoches Road.
13 | Brackett clay loam___________ Northeast of San Antonio; 0.4 mile northeast on | 14 to 16______ 2,175 18. 0
Stahl Road from O’Connor Road.
14 | Houston Black Clay___ ... | Northeast of San Antonio; 0.2 mile southwest from | 1S to 22______ 10, 000+ 77. 04+
Converse on F-M Road 1976 (Gibbs-Sprawl Road).
15 | Houston Black elay._.________ East of San Antonio; 0.6 mile north of Kirby on F-M | 15 to 20______ 6, 550 56. 5
Road 1976 (Gibbs-Sprawl Road).

Figure 33.—FErosion in ungraded yards.

the slope.

1o

water spread out and moving slowly, or to divert it from
areas it could damage (fig. 34), or to direct it so it will
flow on an erosion-resistant surface, such as concrete or
a dense sod. Erosion-control measures that are practical
for protection of small residential tracts inc{)ude the
following:

erosion in landscaped yards.

1. Locating driveways, walks, and fences on the
contour, or if that is not feasible, straight across

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.

Figure 34.—Terraces and retaining walls built to prevent water
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The diversion structures themselves should be
protected with grass.

4. Constructing or improving waterways. Heavy
runoff in built-up areas can turn natural water-
ways into gullies. Shaping and smoothing wa-
terways 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

SOIL SURVEY SERIES 1962, NO.
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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, which begins on page, 74, shows what soils
in Bexar County are most susceptible to erosion and
which are likely to need artificial drainage.

Gardening and landscaping

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

TasLE 7.—Relative suttability of soils

[“Good” indicates that soils have only minor limitations; “fair,” that soils have one

Plant

Soil group

Sands and loams; neutral or
slightly acid; moderately per-
meable to slowly permeable sub-
soil (Duval, Webb, and Willacy
soils)

Loams and clays; alkaline and cal-
careous; moderately permeable
subsoil (Austin, Frio, Gowen,
Lewisville, Patrick, and Venus
soils)

Fine sands; deep; slightly acid
(Eufaula, Hockley, and Leming
soils)

Flowers:

Agapanthus_________
Amaryllis__ - _______

Anemone__________._

Aster, annual_______

Aster, perennial_____

Bird-of-paradise____

Good. Add organic matter_____._

Good. Fertilize each year, add
organic matter.

Good. Fertilize each year, add
organic matter.

Good. Fertilize, add organic
matter, keep moist.

Good. Fertilize, add organic
matter. (Plants will bloom
twice a year if fertilized.)

Fair. Fertilize, add organic
matter, keep moist.

Fair; too limy; chlorosis prob-
lem. Add organic matter.
Good. Fertilize each year, add

organic matter.
Fair; too limy. Fertilize each
year, add organic matter.

Fair; too limy; chlorosis problem.
Fertilize, add organic matter.
Fair; too limy; chlorosis problem.
Fertilize, add organic matter.

Fair; too limy; chlorosis problem.
Fertilize, add organic matter.

Bleedingheart_______| Good. Fertilize, keep in good Fair; too limy. Fertilize, add
tilth. organic matter.
Caladium ___ _______ Good. Water regularly, keep in Fair; too limy, but plant may
good tilth. adapt. Fertilize, keep in good
tilth.
Canna_ ____________ Good. Fertilize, keep moist______ Fair; too limy. Fertilize, keep
moist.
Chrysanthemum ____| Good. Fertilize, keep in good Fair; too limy; chlorosis problem.
tilth. Fertilize, add organic matter.
Cornflower_ ______.__ 00d . _ . Good__ . __.___
Croeus_- - —_._____. Good. Plant bulbs deep, fertilize | Good. Plant bulbs deep, fertilize
every year. every year.
Gladiolus___________ Good. Plant bulbs deep, fertilize | Good. Plant bulbs deep, fertilize
at transplanting time. at transplanting time.
Dahlia__.________. _| Good. Water twice a week, Fair; too limy. Water twice a

Daisy, shasta_______

Daylily . _________._ Good. Fertilize, keep in good
tilth.

Hibiscus_ - . ____.___ Good. Fertilize, add organic
matter, water often.

Hollyhoek_.________ Good. Fertilize, water often._ _ . __

Hyacinth________.__._| Good__________________________

fertilize, add organic matter.

Good. Fertilize, add organic
matter.

week, fertilize, add organic
matter.

Good. Fertilize, add organic
matter.

Fair; too limy. Fertilize, keep in
good tilth.

Good. Fertilize, add organic
matter, water often.

Good. Fertilize, water often_ _ ___

Fair; toolimy___________________

Good. Fertilize, add organic
matter.

Fair; droughty, low in organie-
matter content, low in fertility.

Good. Fertilize each year, add
organic matter, water reg-
ularly.

Fair; too sandy. Fertilize, con-
dition, water often.

Good. Fertilize, keep in good
tilth.

Poor; low fertility, inadequate
organic-matter content.

Fair. Fertilize, add organic
matter.

Good. Fertilize, keep in good
tilth, water regularly.

Good. Fertilize, keep moist_.____

Poor; low fertility, inadequate
organic-matter content.

Good____ L __.__

Good. Plant bulbs deep, fertilize
every year.

Good. Plant bulbs deep, fertilize
at transplanting time, water
often.

Fair; droughty. Water often,
fertilize, add organic matter.

Good. Fertilize, add organie
matter, water regularly.

Fair; somewhat droughty.
tilize, add organie matter.

Fer-

Good. Fertilize, add organic
matter, water regularly.

Fair; droughty. Water often,
fertilize.

Good. Water regularly_ . ________
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supply of plant nutrients, plenty of organic matter
In various stages of decomposition, adequate water-sup-
plying 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. Roses,
most annual flowers, most vegetables, and most grasses
grow best in soils that are neutral or onlv slightly acid.
Some other plants—azaleas and rhododendrons for ex-
ample—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 rec-

for specified yard and garden plants

or two major limitations;

ognition of the limitations of the solls for such uses
and on the practice of management that will offset the
limitations

In [fable 7}* the soils of Bexar County are grouped
accordmg 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 on pages 8 to 36 of this report, and table
3, which begins on page 64, gives information on per-
meability and reaction of individual soils.

*Mr. FrRaANK L. WILLIS, local nurseryman and gardening editor,
assisted in the preparation of this table.

‘‘poor,”” that soils have many major limitations]

Soil group—Continued

Sandy and clayey loams; neutral; dense

Clays; calcareous; slowly permeable (Hous-

Mostly nonarable soils; shallow or very

add organic matter.

Good. TFertilize each year, add organic
matter.

Fair; slow permeability. Fertilize each
vear, add organic matter.

Fair; slow permeability. Fertilize, keep
moist.

Good. Fertilize, add organic matter___...

Fair; low fertility, inadequate organic-
matter content.

Fair; poor internal drainage. Fertilize, Poor; too clayey.
add organic matter. matter.
Fair; poor internal drainage. Fertilize,

keep in good tilth. Fertilize.

Good. Fertilize, keep moist - _._ - ______

Fair; poor internal drainage_ . __________.__

subsoil, fertilize, add organie matter.
organic matter.
Fair; poor internal drainage. Fertilize,

water.
Good. Fertilize, add organic matter_._____
Fertilize, add

Fair; poor internal drainage.

organic matter. adapt. Fertilize,

Fair; poor internal drainage. TFertilize, add | Fair; slow
organic matter, water often.

Good. Water often, fertilize____________.

Good. Fertilize, add organic matter_______

Fair; too limy, slow permeability.
ize each year, add organic matter.

Fair; too limy; chlorosis problem. Fertil-
ize, add organic matter.

Fair, too limy; chlorosis problem. Fertil-
ize, add organic matter.

Good. Fertilize, keep in good tilth________

Fertilize, add organic

Poor; poor internal drainage, too limy.

Fair; too limy. Fertilize, water oceasionally._

dition clayey soils by adding sand and

Poor; too limy, fertilize, add organic matter_

Good. Keep in good tilth________________

Fair; too clayey, too limy, but plants will

condition by adding

sand and organic matter.

internal
water occasionally.

Good. Fertilize_____

Fair; too limy_______

subsoil (Crockett, Orclia, and San ton and Houston Black soils) shallow; stony; neutral or calcareous
Antonio soils) (Bexar, Brackett, Crawford, Stephen, and
Tarrant)
Poor; poor internal drainage. Fertilize, Poor; too clayey, too limy________________ Poor; droughty, stony, or too limy.

Fair (shallow soils) or poor (very shallow
and stony soils).

Fertil- Poor; droughty, stony, or too limy.

Poor; droughty, stony, or too limy.

Fuair; shallow or stony.

Fair; shallow or stony. Water often.
Poor; droughty, stony, or too limy.

Poor; droughty, stony, or too limy.

Poor; droughty, stony, or too limy.

Poor; shallow, stony, or too limy.

Good_ . Good - _ _ . Fair; shallow or stony.
Poor; slow permeability (bulbs may rot). | Fair; slow permeability. Fertilize, add | Poor; shallow or stony.
Add organic matter. organic matter.
Fair;slow permeability. Deep-till to open | Fair; slow permeability. Fertilize, con- | Poor; shallow, droughty, or stony.

Poor; droughty, stony, or too limy.

Fair; shallow or stony.

Poor; droughty, stony, or too limy.

drainage. Fertilize, | Fair; droughty. Water twice a week.

Fair; shallow or stony.

Poor; shallow, stony, or too limy.
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TasLe 7.—Relative suitability of soils

[“Good” indicates that soils have only minor limitations; “fair,” that soils have one

Plant,

Soil group

Sands and loams; neutral or
slightly acid; moderately per-
meable to slowly permeable sub-
soil (Duval, Webb, and Willacy
soils)

Loams and clays; alkaline and cal-
careous; moderately permeable
subsoil (Austin, Frio, Gowen,
Lewisville, Patrick, and Venus
soils)

Fine sands; deep; slightly acid
(Eufaula, Hockley, and Leming
soils)

Flowers—Continued

Lily ...

Petunia_.__________
Phlox, perennial_____

Poppy, oriental. _ ___

Ranunculus_________

Zinnia _ . ___________

Shrubs:

Azalea_____________

Barbados-cherry _ _ __
Bottlebrush_________
Bougainvillaea_ _____

Butterfiybush___.___

Bridalwreath

Camellia_ . _________

Jasmine, yellow_____

Mockorange.. . ______

Good. Fertilize, keep in good
tilth.

Good. Fertilize, add organic
matter.

Fair; not alkaline enough. Fer-
tilize, add organic matter.

Good. Water often, fertilize with
phosphate, add organic matter.

Good. Fertilize, add organic
maftter.

Good. Fertilize, keep in good
tilth.

Fertilize every year, add

organic matter.

Good. Fertilize, add organic
matter, water twice a week.

Good. Fertilize, keep in good
tilth.
Good. Fertilize, add organic

matter, water twice a weeck.

Good. TFertilize twice a year,
add organic matter, water
regularly.

Good_ _ .. _______

Good. Fertilize__.______________

Good. Fertilize, keep in good
tilth.

Good. Fertilize, add organic
matter.

Good. Fertilize, add organic
matter.

Good. Fertilize twice a year,
add organic matter, water
regularly.

Fair; somewhat droughty. Water
regularly.

Good. Fertilize twice a year, add
organic matter, water regularly.

Fair; not acid enough. Add or-
ganic matter, fertilize, water
regularly.

Good. Fertilize, keep in good
tilth.

Good. Fertilize, add organic
matter.

Fair; too limy.
good tilth.

Good. Fertilize, add organic
matter.
Good. XKeep in good tilth________

Fertilize, keep in

Good. Fertilize with phosphate,
add organie matter.

Good.
tilth.

Fair; too limy. Fertilize every
year, add organic matter.

Fertilize, keep in good

Fair; too limy. Fertilize, add
organic matter, water twice a
week.

Fair; tco limy; chlorosis problem.
Fertilize, add organic matter.

Fair; too limy. Fertilize, add
organic matter, water twiee a
week.

Good_ ___ o ______.____

Poor; too limy. Acidify with
sulfur, fertilize twice a year,
water regularly.

Good. Add organic matter

Good. Fertilize_. ... __________

Good. Fertilize, keep in good
tilth.

Poor; too limy. Acidify with
sulfur, add organic matter,
fertilize.

Good. Fertilize, keep in good
tilth.

Poor; too limy. Acidify with
sulfur, add organic matter,
fertilize twice a year, water
regularly.

Good. Water twice a week_______

Poor; too limy. Acidify with sul-
fur, add organic matter, fertilize,
water regularly.

Good._______________ . ________

Good. Fertilize, and water
regularly.

Poor; too limy; chlorosis prob-
lem. Acidify, fertilize, add
organic matter.

Good. Fertilize, maintain tilth_ __

Poor; too limy. Acidify with sul-
fur, add organic matter, fertilize.

Fair; somewhat droughty. Fer-
tilize, add organic matter, keep
moist.

Good. Water regularly, fertilize,
add organic matter.

Poor; too sandy, too acid.___.____

Good. Water often, fertilize with
phosphate, add organic matter.

Good . __ ...

Good. Fertilize, add organic
matter.

Good. Water regularly, fertilize,
keep in good tilth.

Good. Fertilize every year,
add organic matter, water
regularly.

Good . _ o ___.

Fair; droughty. Fertilize, add
organic matter, water often.

Good. Fertilize, keep in good
tilth.

Fair; droughty. Fertilize, add
organic matter, water often.

Good. Fertilize twice a vear,
add organic matter, water
often.

Good. Fertilize, water
occasionally.

Good. Fertilize, add organic
matter, water regularly.

Good. Fertilize, keep in good
tilth.

Good. Fertilize, add organic
matter.

Good. Fertilize, keep in good
tilth.

Good. Fertilize twice a year,
add organic matter, water often.

Fair; droughty, low in fertility . _._

Good. TFertilize twice a year, add
organic matter, water often.

Good. Fertilize, water regularly.__
Fair; not acid enough. Fertilize,
add organic matter.

Good.
tilth.

Good. Fertilize, add organic
matter.

Fertilize, keep in good
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Soil group—Continued

Sandy and clayey loams; neutral; dense

Clays; calcareous; slowly permeable (Hous-

Mostly nonarable soils; shallow or very

tilize, deep-till to open subsoil, keep
moist.
Good. Fertilize, add organic matter______

Fair; not alkaline enough. Fertilize, add
organic matter.

Fair; slow permeability. Water often,
fertilize with phosphate, add organic
matter.

Good. . .

Fair; slow permeability. add
organic matter.

Good. Fertilize, keep in good tilth__._____

Fertilize,

Fair; slow permeability. Fertiligze every
year, deep-till to open subsoil, add
organic matter.

Fair; poor internal drainage may cause
root rot.

Fair; poor internal drainage. Fertilize,
add organic matter, water twice a week.

Fair; slow permeability; root growth
limited. Fertilize, add organic matter.

Fair; poor internal drainage. Fertilize,
add organic matter, water twice a week.

Deep-till to
fertilize twice a year,

Fair; poor internal drainage.
open subsoil,
water regularly.

Good. Add organicmatter______________

Good. Fertilize, add organic matter______

Good. Fertilize, keep in good tilth_______

Poor; poor internal drainage may cause
root rot.

Good. Fertilize, keep in good tilth_______

Fair; poor internal drainage. Deep-till to
open subsoil, fertilize twice a year,
water regularly.

Fair; somewhat droughty . __.___________

Fair; poor internal drainage. Deep-till to
open subsoil, add organic matter, fer-

tilize, water regularly.
Good .

Poor; slow permeability, not acid enough_.
Good. Fertilize, keep in good tilth. ______

Poor; poor internal drainage may cause
root rot.

condition by adding sand and organic
matter.
Good. Keepin good tilth______.__._______

Good. Keepin good tilth____.___________
Fair; too clayey, slow permeability. Fer-

tilize, condition by adding sand and
organic matter.

Good - ..
Poor; too limy, slow permeability__._._____
Good. Keepin good tilth________________

Fair; too limy, slow permeability. Fertilize
every year, add organic matter.

Fair; poor internal drainage may cause
root rot.

Poor; too limy, slow permeability. Fertilize,
add organic matter.

Fair; too clayey, too limy, slow permea-
bility, chlorosis problem, root growth
limited.

Fer-

Poor; too limy, slow permeability.
tilize, add organic matter.

Poor; too limy, poor internal drainage.___._

Good. Keep in good tilth____________.____
Good. Fertilize, add organic matter.______
Good. Fertilize, keep in good tilth________

Poor; too limy; poor internal drainage_ . ___

Good. Fertilize, keep in good tilth________
Poor; too limy; poor internal drainage __ ___
Good. Waterregularly__________________

Poor; too limy, poor internal drainage_ ____
Good - _ L _.____.

Poor; slow internal drainage; too limy;
chlorosis problem.
Good. Fertilize, keep in good tilth____.__

Poor; too limy, slow permeability___.______

subsoil (Crockett, Orelia, and San ton and Houston Black soils) shallow; stony; neutral or calcareous
Antonio soils) (Bexar, Brackett, Crawford, Stephen, and
Tarrant)
Fair; very slowly permeable subsoil. Ter- | Fair;toolimy, slow permeability. Fertilize, | Poor; droughty, stony, or too limy.

Fair; droughty or stony.

Poor; droughty or stony.

Poor; droughty or stony.

Fair; shallow or stony.

Poor; droughty, stony, or too limy.

Fair; shallow or stony.

Poor; droughty, stony, or too limy.

Fair (shallow soils) or poor (stony, very

shallow soils).
Poor; droughty, stony, or too limy.

Poor; droughty, stony, or too limy.
Poor; droughty, stony, or too limy.
Fair; shallow or stony.

Poor; shallow soils too limy or too stony;
very shallow soils too droughty.

Fair (shallow soils) or poor (very shallow
and stony soils).

Fair (shallow soils) or poor (very shallow and
stony soils).

Fair; shallow or stony.
occasionally.

Poor; shallow, stony, or too limy.

Fertilize, water

Fair; shallow or stony.

Poor; shallow soils too limy or too stony;
very shallow soils too droughty.

Poor; too droughty or too stony.

Poor; shallow soils too limy or stony; very
shallow soils too droughty.

Fair; droughty, stony, or low in fertility.
Fair; droughty, stony, or low in fertility.

Poor; droughty, stony, or too limy.

Poor; droughty. Fertilize, water regularly.

Poor; shallow, stony, or too limy.
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TasLE 7.—Relative sustability of soils

[“Good” indicates that soils have only minor limitations; ‘“fair,” that soils have one

Plant

Soil group

Sands and loams; neutral or
slightly aeid; moderately per-
meable to slowly permeable sub-
soil (Duval, Webb, and Willacy
soils)

Loams and clays; alkaline and cal-
careous; moderately permeable
subsoil (Austin, Frio, Gowen,
Lewisville, Patrick, and Venus
soils)

Fine sands; deep; slightly acid
(Eufaula, Hockley, and Leming
soils)

Shrubs—Continued
Oleander_. _________.

Pyracantha._._______

Quince, flowering____
Trees:

Arborvitae._______.

Ash, Arizona._______
Cape-jasmine_______

Cedrus deodara_ . ___

Cherry, flowering.____

Crabapple, flowering_

Crapemyrtle._______

Dogwood_._._-_____

Elm, American______
Halepensis____._.___
Japanese black pine__
Live oak___________
Magnolia___._______
Peach_._____.______

Good. Fertilize, water occa-

sionally.
Good. Fertilize, keep in good
tilth.
Good. Fertilize, water regularly__
Good. Fertilize, water regularly __
Good. Fertilize, water regularly. _
Good. Fertilize twice a year,
keep in good tilth, water
regularly.
Good. Fertilize, water regularly__

Good. Fertilize, add organic
matter.

Good. Fertilize, add organic
matter.

Good. Fertilize at time of
pruning.
Good. Fertilize twice a year,

add organic matter, water
regularly.

Good. Fertilize, water regularlv__
Good. Fertilize, water regularly__
Good. Fertilize, water regularly._
Good. Fertilize, water regularly__
Good. Water regularly__________
Good. Fertilize, water regularly_ _
Good. TFertilize, water once a
week.

Good. Fertilize, water regularly__
Good. Fertilize, water regularly.__

Good. Fertilize, water occa-
sionally.

Fair; too limy. Acidify with sul-
fur, add organic matter, fertilize.

Good. Fertilize, water regularly__

Good. Fertilize, water regularly__

Good. Fertilize, water regularly__

Poor; too limy. Acidify with
sulfur, add organic matter,
fertilize, water regularly.

Fair; too limy, but tree will
adapt. Fertilize, water
regularly.

Poor; too limy. Acidify with
sulfur, add organic matter,
fertilize.

Poor; too limy. Acidify with
sulfur, add organic matter,
fertilize.

Good. Fertilize at time of
pruning.

Poor; too limy. Acidify with
sulfur, add organic matter,
fertilize twice a year, water

regularly.
Good. Fertilize, water regularly__
Good. Fertilize, water regularly__
Good. Fertilize, water regularly_ _
Good. Fertilize, water regularly_ _
Good. Keep moist______________
Good. Fertilize, water regularly__
Good. Tertilize, water once a
week.
Good. TFertilize, water regularly. _
Good. Tertilize, water regularly_ .

Good. Fertilize, water often_____

Good. Fertilize, water regularly,
keep in good tilth.
Good. Fertilize, water regularly__

Good. Fertilize, water often.____

Good. Fertilize, water often.____

Good. Fertilize twice a year,
keep in good tilth, water often.

Good. Fertilize, water often_ . . __

Good. Fertilize, keep in good
tilth.

Good. TFertilize, keep in good
tilth.

Good. Fertilize at time of
pruning.

Good. Fertilize twice a year,
add organic matter, water
often.

Good. Fertilize, water regularly. _
Good. Fertilize, water often.____
Good. Fertilize, water often. ____
Good. Fertilize, water often__ ___
Good. Wateroften_.____._______
Good. Fertilize, water often. ____ i
Good. Fertilize, water twice o
week.

Good. Fertilize, water often. .- __
Good. TFertilize, water often_ _ . __
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Soil group—Continued

Fair; poor internal drainage. Deep-till to
open subsoil, add organic matter, fertilize,
water regularly.

Good. TFertilize, water regularly

Poor; poor internal drainage may cause
root rot.

Poor; poor internal drainage may cause
root rot.

Good. Fertilize at time of pruning

Fair; poor internal drainage. Deep-till to
open subsoil, add organic matter, fertilize
twice a year.

Good. Fertilize, water regularly . ________
Good. Fertilize, water regularly _ _ _______
Good. Fertilize, water regularly_________
Good. TFertilize, water regularly_________
Good. Keep moist. .o _________

Fair; poor internal drainage. Fertilize,
water.
Good. Fertilize, water once a week_____ -

Good. Fertilize, water regularly._ _______
Good. Fertilize, water regularly_ - _______

Poor; too limy, poor internal drainage

Fair; too limy.
ly.

Fertilize, water occasional-
Poor; too limy, slow permeability ._ ... ___.__

Poor; too limy, slow permeability___

Good. Fertilize at iime of pruning

Poor; too limy; poor internal drainage_ - . __

Good. Fertilize, water occasionally . _ . ____
Good. Fertilize, water oceasionally. . _____
Good. Fertilize, water occasionally_ - _____
Good. Fertilize, water occasionally . - _____
Good. Water oceasionally . - _____________
Fair; slow permeability. Condition by

adding sand and organic matter, fertilize,
water.
Good. Fertilize, water occasionally. . _____

Good. Fertilize, water oceasionally . . ____
Good. Fertilize, water occasionally_ _ _____

Sandy and clayey loams; neutral; dense | Clays; calcareous; slowly permeable (Hous- | Mostly nonarable soils; shallow or very
subsoil (Crockett, Orelia, and San ton and Houston Black soils) shallow; stony; neutral or ecalcareous
Antonio soils) (Bexar, Brackett, Crawford, Stephen, and

Tarrant)

Good. Fertilize, water occasionally_______ Good. Tertilize, water oceasionally_ . _____ Fair. Fertilize, water often.

Good. TFertilize, keep in good tilth_______ Fair; too limy. Acidify with sulfur, add Poor; droughty or too limy.

organic matter, fertilize.

Good. Fertilize, water regularly ... __ Good. Fertilize, water regularly . - _____ Fair; droughty. Fertilize, water often.

Good. Fertilize, water regularly___.______ Good. Fertilize, water oceasionally .. . __ Fair; droughty. Fertilize, water often.

Good. Fertilize, water regularly .________ Good. Fertilize, water oceasionally _ _ _____ Fair; droughty. Fertilize, water often.

Poor; droughty or too limy.

Fair; too limy. TFertilize, water often.

Poor; droughty or too limy.
Poor; droughty or too limy.

Fair or good. Fertilize at time of pruning.

Poor; shallow soils too limy or too stony;
very shallow soils too droughty.

Fair; droughty. Fertilize, water often.
Fair; droughty. Fertilize, water often.
Fair; shallow. Fertilize, water often.
Good. Fertilize, water regularly.

Fair; droughty. Water often.

Fair; droughty. Fertilize, water often.

Fair; droughty. Fertilize, water often.

Fair; droughty. TFertilize, water often.
Fair; shallow. Fertilize, water often.
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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 electrobiochemi-
cal 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 character-
istics of the soil—for example, oxygen concentration,
concentration of anaerobic bacteria, and moisture con-
tent—and on external factors, such as manmade electri-
cal currents. Design and construction also have an
influence. The likelithood 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 in table 8. Minimum 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 conduec-
tivity) and a high corrosion potential. The ranges in
resistivity were translated into categories of corrosion
potential as follows:

Very high_ .. ______________ 0 to 750 ohms per cubic centi-
meter

High _____________________ 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

Low__.______ ___ __ ___ . 10,000 to 50,000 ohms per cubic
centimeter

Verylow__________________ 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 cush-
lon the pipes with sand. Gravelly and stony soils that
have a high shrink-swell potential present another prob-
lem. Volumetric changes can cause the gravel and stones
to rub against buried pipes and damage protective coat-
ings that were applied to prevent corrosion.

Samples of some of the major soils in and near San
Antonio have been tested to obtain data on potential
volumetric change. The results of the laboratory tests
are presented in Estimates of potential volu-
metric change for all the soils in the county are given
in table 3, which begins on p. 64.

SOIL SURVEY SERIES 1962, NO. 12

TaBLE 8.—FElectrical resistivity and corrosion potential

[Except as otherwise indicated in footnotes, determinations were
made on soil fines at a depth of 4 feet]

Elcctrical resistivity

Corrosion-poten-

Soil type (ohms per cubic centi- tial category
meter)
Low ITigh Average
Austin silty clay___ __ 700 | 1,600 | 1,450 ; Very high to
moderately
high.
Brackett clay loam 1__| 1,000 | 2,200 | 1, 550 | Iligh or mod-
erately high.
Bexar stony soils 1. __| 1,800 | 2,700 | 2, 200 | Moderately high.
Crawford stony 1,800 | 2,600 | 2,200 | Moderately high.
soils.!
Crawford clay 1______ 850 | 1,100 930 | High.
Crockett fine sandy 1,100 | 1,600 | 1,330 | High or mod-
loam. crately high.
Duval loamy fine 1,400 | 1,800 | 1, 580 | High or mod-
sand. erately high.
Duval fine sandy 1,200 | 1,800 | 1,440 | High or mod-
loam. erately high.
Eufaula fine sand 2___{ 1,400 | 1,800 | 1, 580 | High or mod-
crately high.
Frio clay loam______ 600 | 1, 600 940 | Very high to
moderately
high.
Gcwen clay loam  ___ 650 | 1, 100 870 | Very high or
high.
Hockley loamy fine 1,000 | 1,600 | 1,360 Highg or mod-
sand. high.
Houston elay________ 250 750 600 | Very high.
Houston Black clay__ 170 900 480 | Very high or
high.
Houston Black clay, 300 950 390 Veryghigh or
terrace. high.
Houston Black 400 | 1, 100 740 | Very high or
gravelly clay. high.
Karnes loam_____.___ 1,300 | 1,700 | 1, 500 | High or mod-
erately high.
Krum complex_____. 700 | 1, 100 890 | Very high or
high.
Leming loamy fine 1,000 | 1, 600 | 1, 360 Highg or mod-
sand. 2 erately high.
Lewisville silty 550 | 1,100 810 | Very high or
clay. high.
Orelia clay loam 2____ 750 | 1, 300 890 | High.
Patrick soils 1. ______ 1,200 | 1,700 | 1,490 | High or mod-
erately high.
San Antonio clay 750 | 1, 300 880 | High.
loam.
Stephen silty clay 1_.| 1,050 | 1,500 | 1,300 | High.
Sumter elay 1. ______ 1,300 | 1,700 | 1,580 | High or mod-
. erately high.
Tarrant soils :_______ 1, 500 | 3,400 | 1,940 | Moderately high
or moderately
low.
Tarrant soils, chalk 1,800 | 2,700 | 2, 500 | Moderately high.
substratum. !
Trinity elay_________ 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.
Zavala fine sandy 1,100 | 1,800 | 1,400 | High or mod-
loam. erately high.

! Determinations made on soil fines above bedrock.
2 Not tested, but similar to soils that were tested.
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Tests performed

Labora- Depth USDA texture Volu- Lineal
Map Soil tory Horizon from (field determina- Liquid | metrie | shrink-
symbol sample surface tion) limit ! | shrink- age?
number age?
Inches

AuB Austin silty clay, 1 to 3 percent slopes. 61 | A1_________ 6 to 16 | Heavy silty clay___ 57.1 48.0 19. 8
57 | AC________ 16 to 30 | Silty elay_________ 45.8 42,0 16. 5
56 | Co_________ 30 to 64 | Chalky marl______ 38.2 35.7 13.8
AuB Austin silty elay, 1 to 3 percent slopes. 60 | Al ____ 8 to 16 | Silty clay.._______ 49. 6 44. 8 18. 0
59 | AC___._.__ 16 to 30 | Silty elay.._______ 45.1 40. 4 15. 6
58 1 Coo. .. 30to 60 | Chalk. .. ________ 36.7 25.9 9.5
Cb Crawford component of Crawford and 12 0 Al ______ 0 to 12 | Gravelly clay loam_ 25.5 43.3 17. 4
Bexar stony soils. 11 | B2.___.___. 12to28 | Clay.___.________ 71. 8 51. 5 21, 4
Cb Crawford component of Crawford and 9 Al ________ 0to 10 | Stony clay________ 43.7 41. 3 16.0
Bexar stony soils. 10 Coooo_. 18 to 34 | Stony clay________ 69. 5 52.7 22.0
CfB Crockett fine sandy loam, 1 to 3 percent 63 | Al2._______ 6 to 12 | Fine sandy loam. _ 23.1 8.5 2.9
slopes. 65 1 B2t________ 12 to 34 | Sandy elay.______ 57.0 46. 0 18.7
CfB Crockett fine sandy loam, 1 to 3 percent 66 | Al2________ 8t0 12 | Finesandy loam___ 23. 8 3.1 1.1
slopes. 62 | B3t_.__.___ 25to 36 | Sandy clay loam. __ 45.2 38. 2 14. 8
Fr Frio clay loam. 98 | Al1________ 71022 | Silty elay_________ 38. 0 34. 1 13. 0
100 | Co_____.____| 22t052 | Silty clay loam____ 34. 6 27. 4 10. 0
Fr Frio clay loam. 1] A12________ 7to16 | Silty elay_________ 42. 6 36. 4 13. 6
35 | A13________ 16 to 46 | Silty clay_________ 45. 5 40. 5 15. 8
Go Gowen clay loam. 104 | Al __ .. __ 12 to 38 | Sandy clay loam___ 30. 6 14. 5 5.0
107 | AC....____ 38 to 54 | Sandy clay loam___ 29. 8 25.0 9.1
Go Gowen clay loam. 101 | A1_________ 8to24 | Clay loam________ 58. 4 26. 1 9.7
- 110« AC________ 24to48 | Clay loam________ 26. 5 28. 6 10. 5
HkB Hockley loamy fine sand, 0 to 3 percent 83 | All..______ 6 to 22 | Loamy fine sand___ 26. 0 6.7 2.3
slopes. 84 | B22t.__.____ 22to44 | Sandy clay____.__ 44. 5 35.5 13. 6
HkB Hockley loamy fine sand, 0 to 3 percent 87 | All._..____ 7 to 16 | Loamy fine sand___ 25. 4 8.5 2.9
slopes. 89 | B22t_._____ 20 to 33 | Sandy clay.___.___ 45.9 37.5 14. 6
HnB Houston clay, 1 to 3 percent slopes. 7AI2 .. S8to21 | Clay_.___.______._. 46. 9 42. 8 17. 0
51 AC__...___ 21t036 | Clay__.._._______ 55.1 47.2 19. 2
6] Co....____| 36to050 | Clay__.__________ 53. 0 46. 3 18. 8
HnB Houston clay, 1 to 3 percent slopes. 4 | Al12________ 8to24 | Clay___.o._._____ 48. 3 45.1 18. 2
31 AC___.____ 24to34 | Clay _____..__.___ 48.1 43. 0 17.2
21 Co_ L . 34t060 | Clay__.__.________ 40. 6 41. 5 16. 1
HnB Houston clay, 1 to 3 percent slopes. 22 0 A12_______ 8t016 | Clay_____________ 48. 8 47. 0 19. 1
2| AC.._.____ 16to42 | Clay_________.__.__ 60. 9 47.9 19.5
HnB Houston clay, 1 to 3 percent slopes. 86 | Al2________ 8to24 | Clay___________.__ 64. 5 47. 9 19. 5
76 | AC____.__. 24t036 | Clay____.________ 53. 4 47.9 19.5
HnB Houston clay, 1 to 3 percent slopes. 88 | A12________ 6tol8 | Clay___._________ 48. 6 34.7 13. 3
80 | AC__._.___ 18t032 | Clay____._______. 49. 8 44. 2 17.8
HsB Houston Black eclay, 1 to 3 percent 23 | A1l _______ 8tol18 | Clay_______._____ 62. 7 52. 4 22. 0
slopes. 8| A12_______ 18to42 | Clay. ..o _____ 59. 4 50. 9 21.0
24 | Co___..____ 42 to 64 | Calcareous clay___ 38.1 28. 6 10. 3
HsB Houston Black clay, 1 to 3 percent 25 | A11_______ 8to21 | Clay___..________ 53. 5 47.2 19. 2
slopes. 20 | A12_______ 21to40 | Clay.________.____ 70. 0 51.8 21.6
28 1 Co______.. 40 to 64 | Caleareous clay.___ 74. 5 50.9 21.0
HsB Houston Black clay, 1 to 3 percent 26 | A11_______ 6to20 | Clay____.__._____ 48. 6 48. 5 19. 6
slopes. 27 | A12_______ 20t050 | Clay__ .. ._______ 60. 9 46. 4 18. 8

See footnotes at end of table.

T776—905—66——7
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Labora- Depth USDA texture Volu- Lineal
Map Soil tory Horizon from (field determina- Liquid | metric | shrink-
symbol sample surface tion) limit ! | shrink-| age3
number age?
Inches

HsB Houston Black clay, 1 to 3 percent 39 | A11____ . ___ 6t018 | Clay _____.__.__._ 61.7 48.5 20. 0
slopes. 37V A12._______ 18to40 | Clay_____________ 60. 1 49. 1 20. 1
38 | Co_oo___ 40to 72 | Clay.___________ 70. 4 55. 4 23. 8
HsB Houston Black eclay, 1 to 3 percent 31 [ A1l ____ 6tol16 | Clay____.._______ 43.0 27. 4 10. 0
slopes. 34 | A12________ 16to40 | Clay________.____ 48. 6 44.3 17. 8
32| Coo______ 40to 60 | Clay_____________ 30. 8 44. 6 18.0
HsB Houston Black clay, 1 to 3 percent slopes. 33 | A1l ______. 8tol18 | Clay.__..._______ 61. 9 46. 3 18. 8
30 | Al2_______._ 18t038 | Clay_..__________ 52.9 45.7 18. 6
HtA Houston Black clay, terrace, 0 to 1 per- 54 | Al1________ 8t030 | Clay_____________ 60. 9 54. 8 23.0
cent slopes. 52 | A12________ 30to 52 | Clay.._..____._ __ 64. 7 54. 8 23.0
55 | Co________. 52t072 | Clay_.___________ 61.3 53.9 22,7
HtA Houston Black clay, terrace, 0 to 1 per- 49 | Al1________ 8t028 | Clay____.________ 52.0 49.1 20. 2
cent slopes. 50 | A12________ 28to 54 | Clay______ _______ 50. 2 47.9 19. 2
HtA Houston Black clay, terrace, 0 to 1 per- 51 | All_______. 8t020 | Clay___________.__ 49. 6 48. 8 20.0
cent slopes. 53 | Al2.__.____ 20to 54 | Clay_____________ 52.9 49. 4 20. 2
HtA Houston Black clay, terrace, 0 to 1 per- 40} A11_______. 8t036 | Clay.__ . _________ 64. 0 53.9 23.0
cent slopes. 42 ) Al12________ 36t048 | Clay___._________ 60. 2 51. 8 21. 6
41 C________ 48to 72 | Clay__ ___________ 73. 1 54. 3 23. 2
HtB Houston Black clay, terrace, 1 to 3 per- 43 | A1l _____ 8to32 | Clay________..____ 46. 3 45. 2 18.2
cent slopes. 36 | A12._.____ | 32to48 | Clay_____________ 32. 4 48. 8 20. 0
HtB Houston Black clay, terrace, 1 to 3 per- 91 | AT ________ 7t028 | Clay_.___________ 52.0 47. 2 19. 2
cent slopes. 108 | ACL_______ 28t056 | Clay_____________ 66. 3 55.0 23.0
HB Houston Black clay, terrace, 1 to 3 per- 105 | A1._______. 7t028 | Clay.___ . ________ 71.0 48. 5 19. 6
cent slopes. 95 | AC_______. 281060 | Clay_._.__________ 60. 9 50. 6 21.0
LvA Lewisville silty clay, 0 to 1 percent slopes. 46 | Al______.__ 7to24 | Clay_______._____ 54. 8 46. 1 18. 6
45 | ACo.______ 24t038 | Clay.___ ________ 42.7 40. 5 15.7
44 | Clea_______ 38to60 | Clay___._________ 49. 4 46.5 18.8
LvA Lewisville silty clay, 0 to 1 percent slopes. 47 Al __ 6to28 | Silty clay_______.__ 41. 3 39.5 15.2
48 | AC________ 28to42 | Clay.. __________ 45.0 42,1 16. 5
LvA Lewisville silty clay, 0 to 1 percent slopes. 20 | Al ________ 6to 20 | Clay loam________ 30.4 36.7 14.0
16 | ACo_______ 20 to 38 | Clay loam________ 48. 2 38.9 15.0
LvA Lewisville silty clay, 0 to 1 percent slopes. 18 | A1l __.___. 0to 15 | Light clay________ 68. 8 46.0 18.7
19 | A12._______ 15to 36 | Light clay._______ 64. 1 45.2 18. 3
LvB Lewisville silty clay, 1 to 3 percent slopes. 92 | A1_________ 7t025 | Clay._.__________ 50. 2 45. 5 18. 3
96 | AC_______. 25t036 | Clay____________._ 50.9 46.7 19.0
LvB Lewisville silty clay, 1 to 3 percent slopes. 93 | Al_________ 6to24 | Clay_____________ 58.3 48. 2 19. 8
94 | AC._._____ 241035 | Clay___..__._____ 53. 4 47.0 19. 2
PaA Patrick soils, 0 to 1 percent slopes.4 14 | Al_________ Oto 14 | Siltyelay_________ 60. 3 46. 1 18. 8
13| AC._______ 14t026 | Clay...__________ 66. 5 45. 2 18.3
PaA Patrick soils, 0 to 1 percent slopes. 17 | Al ________ 0to 10 | Clay loam________ 49. 2 36. 3 14.0
16 | AC________ 10 to 18 | Clay loam________ 43. 9 37.0 14. 3
SaB San Antonio clay loam, 1 to 3 percent 69 | Al and 8t020 | Clay loam________ 46. 5 35.0 13. 4

slopes. B2t.
73 | B3._._._____ 20to 30 | Light clay._______ 59. 4 39.0 15.1
72 | Al and 6to 17 | Clay loam________ 33.7 31. 5 11.8

Bat.
71 | B3_____.___ 17 to 28 | Light elay_.._____ 40.3 34.7 13.3
Te Trinity elay. 77 0 ALl _______ 8to34 | Clay________.___. 46. 5 45. 5 18. 3
90 | A12________ 34to42 | Clay_______.______ 51. 5 43.6 17. 4

See footnotes at end of table.
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TasLe 9.—Test dete on liquid limit end volumetric shrinkage of selected soils—Continued

Labora- Depth USDA texture Volu- Lineal
Map Soil tory Horizon from (field determina- Liquid | metric | shrink-
symbol sample surface tion) limit ! | shrink- | age3
number age ?
Inches
Tf Frio component of Trinity and Frio soils, 102 | A11________ 12 to 26 | Clay loam________ 33.9 32.5 12.3
frequently flooded. 106 | AC________ 26t036 | Clay____.________ 62. 0 50.0 20. 7
Tf Frio component of Trinity and Frio soils, 109 | A11________ 8to 25 | Clay loam________ 33.9 32.5 12. 3
frequently flooded. 103 | C_____.___ 25t048 | Clay loam________ 44. 9 42. 3 16. 8
VcA Venus clay loam, 0 to 1 percent slopes___ 82 | Al_________ 8 to 18 | Silty clay loam____ 42. 1 32. 5 12. 3
81 | Cl______.__ 26 to 84 | Silty clay loam____ 40. 8 31. 5 11.9
VcA Venus clay loam, 0 to 1 pereent slopes. _ 79 | Al___. ____ 7 to 18 | Silty clay loam____ 38.7 33.3 12. 8
75 | Cl_________ 25 to 80 | Silty clay loam____ 37. 8 35.0 14. 4
WbB Webb fine sandy loam, 1 to 3 percent 67 | AB________ 10 to 14 | Sandy clay loam___ 33.5 20. 8 7.5
slopes. 74 | B2t ___ . 14 to 26 | Sandy clay loam___ 44, 6 40. 5 15. 8
70 | Clea....____| 32to 38 | Sandy clay loam___ 38.3 35. 4 13. 6
WhbB Webb fine sandy loam, 1 to 3 percent 64 | A1_________ 0to 8 | Finesandy loam___ 27.8 12. 8 4.5
slopes. 68 | B2t________ 14 to 20 | Sandy clay . _ _____ 47. 5 37.5 14. 6
Zg Zavala component of Zavala and Gowen 97 | A11________ 8 to 40 | Fine sandy loam___ 23. 9 16. 7 6.0
soils, frequently flooded. 99 | AC________ 40 to 60 | Loamy fine sand___ 19. 6 6.7 2.3

! Percent moisture.
2 Percent of volume at liquid limit. Measured according to
Texas Highway Department Test Method Tex—107-E.

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.
Table 3, which begins on page 64, 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 dis-
ease, 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, and rapid percolation of septic-tank effluent
can result in pollution of underground water. Table 4,
Engineering Interpretations, which begins on page 74,
shows the degree of limitation of each of the soils for
use as filter flelds and as a source of material for con-
struction 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, per-
meability, reaction, and the nature of the underlying

3 Percent of one original dimension at liquid limit. )
4 This sample was Lewisville silty clay that was included in an
area mapped as Patrick soils, 0 to 1 percent slopes.

material. The soil map can be useful in locating sites
and identifying the soils. Table 3, which begins on
page 64, gives 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 inter-
rupted, the sewerage system breaks down and a public-
health hazard results. Tables 3, 6, and 8 provide infor-
mation 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 sub-
ject to flooding and areas likely to be ponded from time
to time because of nearly level topography or poor inter-
nal 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 sew-
age 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 pond-
ing of surface runoff. Special problems exist around
shopping centers and other suburban developments be-
cause the concentration of runoff from paved and built-
up areas may overtax the drainage facilities.

Selection of sites where the soils are suitable for foun-
dations is also essential. Some of the soils in Bexar
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County shrink and swell enough to crack
and walls.

culties.

Recreation

City dwellers in increasing numbers are turning to

cre; Owners of farms,
ranches, and woodlands within easy reach of cities thus

have an opportunity for a new and potentially profit-

outdoor activities for recreation.

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 descrip-
tions can help planners to foresee and avoid such diffi-
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foundations

12

able enterprise: the development of facilities for camp-
ing, picnicking, fishing, hunting, golfing, and other forms
of outdoor recreation.

The nature of the soils affects the suitability of an
area for recreational uses.

Table 10 lists the soils of

Bexar County and shows the estimated degree of limi-
tation of each soil for some of the principal kinds of
recreational facilities. Five degrees of limitation are

recognized: none, slight, moderate, severe, and very se-
vere. The uses for which the soils are rated and the
bases for the ratings are described briefly in the follow-
ing paragraphs.

TasLe 10.—Degrees of limitation of soils for

See footnote at end of table.

Soil Paths and trails Riding trails and Picnic grounds Campgrounds
for foot traffic wagon roads
Austin silty clay, 1 to 3 pereent slopes_____________ Moderate_____-___ Slight____________ Moderate.__..___..| Moderate.._______
Austin silty clay, 3 to 5 percent slopes___ .. _______ Moderate. ... _.__| Slight____________ Moderate_____.___ Moderate_____-___
Brackett clay loam, 1 to 5 percent slopes. ___._.___.| Moderate._._______ Slight ____________ Slight____.____.___ Good. ____.______
Brackett soils, 5 to 12 percent slopes_ _____________ Slight .- ..____. Slight.______._..__ Slight__ . _________ Moderate_____ ...
Brackett soils, 12 to 30 percent slopes_ ____________ None__ _...____. Moderate.___.____| Moderate_________ Severe_ _ ______._.
Brackett-Austin complex, 1 to 5 percent slopes_____ Moderate __._____ Slight._____.__.____ Moderate_____.__.. Severe __________
Brackett-Tarrant association, hilly_ _______.________ None____________ Moderate__._______ Slight__ .. ..___.___ Moderate_____..__
Crawford clay_ ... _________ Moderate___._.____ Moderate_ .. ____ Moderate.______.__ Moderate_____.___.
Crawford and Bexar stony soils _._________________ None__ .. _______ Moderate_ ... ____ Moderate______.___ Severe_ _ . _______
Crockett fine sandy loam, 0 to 1 percent slopes.___._ Moderate_._______ Slight__.________. Slight___.__.______ Slight__ . .___._
Crockett fine sandy loam, 1 to 3 percent slopes.____ Moderate.._._____ Slight__ . _________ Slight. . _______.___ Slight .- _____
Crockett soils, 2 to 5 percent slopes, eroded . ._.____ Severe_ _____.__... Severe_ - ____.___.._ Severe.___.._._____ Severe_ . ... __.._
Duval loamy fine sand, 1 to 5 percent slopes. . .____ Moderate_ _____._ Slight_._____..._._ Slight . __.._______ Slight____________
Duval fine sandy loam, 1 to 3 percent slopes_._____ Moderate_____.____ Slight____________ Slight ... _______ Slight____________
Duval fine sandy loam, 3 to 5 percent slopes__._____ Moderate.... ____ Slight____________ Slight .. ________ Slight____________
Duval soils, 3 to 5 percent slopes, eroded___________ Moderate ... ___ Moderate _.._..___ Moderate_________ Moderate . __..___
Eufaula fine sand, 0 to 5 percent slopes_.__________ Moderate__....___ Severe . . __.._____ Severe_ . _________ Severe_ . _-_-_.___
Frioelay loam.__________________________________ Moderate . __.___ Slight___ ... Slight_.__________ Slight . . _.__.___
Gowen clay loam _ _ . _____________ o ..._ Moderate_____.___ Severe - _ .- ___.... Severe_ _ - .- _. Severe_ _ __...____
Gullied land ___ . ____ Severe._ _ oo .—.-- Very severe___...._ Very severe . __._.__ Severe___________
Hilly gravelly land______________________________ Moderate____.__-_ Severe_ - _..______ Severe._ - ____.-___ Severe_ _ .- _-__.__
Hockley loamy fine sand, 0 to 3 percent slopes______ Moderate____.._._| Slight______.______ Slight .- __.____.___ Slight__. .. _____
Hockley loamy fine sand, 3 to 5 percent slopes______ Moderate_____.___ Slight____________ Slight. .. __.____ Slight__. .. ___
Hockley loamy fine sand, 3 to 5 percent slopes, eroded.| Severe____.______ Moderate_____.___ Moderate. . ......__ Moderate...______
Houston clay, 1 to 3 percent slopes_.__.___________ Moderate_________ Moderate_._._..____ Moderate_________ Severe__ ______.___
Houston clay, 3 to 5 percent slopes, eroded_.________ Moderate__.______ Moderate___._.____ Moderate___._____ Severe_ __________
Houston clay, 3 to 5 percent slopes, severely eroded__} Moderate___.______ Moderate___._____ Moderate_._______ Severe_ _.____.____
Houston-Sumter clays, 5 to 10 percent slopes, se- | Moderate_________ Severe_ _ ___._____ Severe.__________ Severe_ _ _______._
verely eroded.
Houston Black elay, 0 to 1 percent slopes__________ Moderate_________ Moderate_.._..._._| Moderate_________ Severe_ . .________
Houston Black clay, 1 to 3 percent slopes._._______ Moderate___.___._ Moderate_.____.__ Moderate___._____ Severe__ _________
Houston Black clay, 3 to 5 percent slopes_.__..____ Moderate________. Moderate_._______ Moderate_________ Severe. _ __.._.__.
Houston Black clay, terrace, 0 to 1 percent slopes...| Moderate_________ Moderate_._______ Moderate_________ Severe__ ____..___.
Houston Black clay, terrace, 1 to 3 percent slopes_..| Moderate.__._____ Moderate_________ Moderate__.______ Severe_ _ __.._.____
Houston Black gravelly clay, 1 to 3 percent slopes__| Moderate___.._.__ Severe._.________ Moderate__.._.____ Severe_ . __.__.____
Houston Black gravelly clay, 3 to 5 percent slopes_ _| Moderate...._____ Severe___________ Moderate_._...___ Severe__ ____.__._.
Houston Black gravelly clay, 5 to 8 percent slopes__| Moderate___..____ Severe. - _._______ Moderate_____.._._ Severe_ _ .. ___._.__
Karneés loam, 1 to 8 percent slopes________________ Moderate_....____ Slight_ .. _________ Slight_ ... .____ Slight____________
Karnes loam, 3 to 5 percent slopes_ . _____________ Moderate. ... ___ Slight.___________ Slight____________ Slight.____.______
Karnes clay loam, 3 to 5 percent slopes, eroded_____| Moderate___.____.| Slight _______.____ Slight____________ Stight__._________
Krum eomplex._ - - - i Slight. . ______ Moderate_____.____ Moderate.._______ Moderate ... ...
Leming loamy fine sand, 0 to 3 percent slopes____.. Moderate . _.____ Moderate_________| Moderate.__..____| Moderate_________
Lewisville silty clay, 0 to 1 percent slopes__________ Moderate_._______ Slight____________ Moderate .. ___._._ Moderate________.
Lewisville silty clay, 1 to 3 percent slopes__________ Moderate_______._ Slight________.____ Moderate____ ____ Moderate________.
Lewisville silty clay, 3 to 5 percent slopes___.______ Moderate.___.____ Slight____ ... Moderate_________ Moderate_.________
Orelia clay loam, 0 to 1 percent slopes._______.._._ Moderate _..._____ Slight . ___________ Moderate_________ Moderate__.______
Orelia clay loam, 1 to 3 percent slopes__________.__ Moderate____.____ Slight. - ________ Moderate. ... _._ Moderate__....___
Pitsand Quarries_____________________________.. L) J O . | J ()
Patrick soils, 0 to 1 percent slopes__ - . ___________ Moderate_________ Shlght_ - _________ Slight___ .. _._.____ Slight__ - _._.___
Patrick soils, 1 to 3 percent slopes_ _ - ______._.____ Moderate_. __._____1 Slight___..________ Slight_ ____.______ Slight___ ... _.___
Patrick soils, 3 to 5 pereent slopes_ _______________ Moderate_____._.__ Slight__..._._____ Slight____._______ Slight____________
San Antonio clay loam, 1 to 3 percent slopes. . _____ Moderate_________ Moderate______.__ Moderate_________ Moderate___._____
San Antonio clay loam, 8 to 5 percent slopes_______ Moderate______... Moderate_________ Moderate_________ Moderate_____..__




Paths and trails for foot traffic—Paths and trails for

BEXAR COUNTY, TEXAS

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
Soils on bottom lands are suitable during the

purposes.

seasons when they are not flooded.

Riding trails and wagon roads—On dude ranches, va-
cation farms, and farms close to large cities, horseback
riding and hayrides are popular.
roads can be maintained on most of the soils of Bexar
County. Sites for barns and other buildings and fields

Suitable

development as recreational facilities
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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

trails and

characteristics that determine the degrees of Jimitation
given in table 10. The soils rated as having slight or no
limitation are productive soils that are of loamy fine
sand to clay loam texture, contain few stones, have a
slope of no more than 7 percent, and are well drained

Sites for Playgrounds Hunting areas
cottages and Fishponds
utiiity buildings
Intensive Extensive Upland birds | Wetland birds Big game Small game
Moderate__.___ Moderate_______ Moderate______. Moderate_____ Severe.______ Moderate.____ Moderate.____ Slight.
Moderate______ Moderate._.____ Moderate____.__| Moderate. .__. Severe._.__.. Moderate_____ Moderate_____ Slight.
Moderate_.____ Moderate__.____ Moderate_..____ Moderate____. Moderate.__._ Slight___.___. Slight_.______ Severe.
Moderate___..__ Severe_________ Moderate_______ Moderate_____ Severe_______ Slight._______ Moderate_____ Severe.
Severe__ .. ____ Severe_________ Moderate_______ Moderate_____ Very severe___| None_.__._____ Moderate_____ Severe.
Moderate____.__| Severe_________ Moderate_.___.__| Moderate_____ Severe_______ Slight_._______ Moderate_____ Severe.
Moderate.___ . _| Severe__._._____. Slight .- ...___ Moderate...__ Severe_______ Slight________ Moderate____. Severe.
Severe. ...____ Moderate_______| Slight__________ Slight___.____. Moderate_____ None__._.___._ Slight________ Moderate.
Severe________ Severe_._______ Slight__________ Slight________ Moderate_____ None...__._.__ Slight________ Severe.
Slight_ .. ______ Slight._ .. _._..._ Slight__ _.______ Slight___.____ Slight________ Moderate.._._ Slight_.__..__ Slight.
Slight___._____ Slight__ .. ____._ Slight____.______ Slight_.__.____ Slight_._______ Moderate___.__ Slight_____.___ Slight.
Moderate...___ Severe.____.____ Moderate_______ Moderate_____ Slight._______ evere_ _ . ____ Moderate_____ Slight.
Slight_ ... __ Slight - ______ Slight__ .. ____._ Slight _____._. Moderate__.__ Moderate_.___ None_______. Slight.
Slight_________ None_____._____ Slight__ ._._____ Slight________ Moderate_____ Moderate_____ None._.______ Slight.
Slight_______._ None..__._.___ Slight___._._.__ Slight__.___.__ Moderate..___ Moderate_____ None._______ Slight.
Moderate______ Moderate______._ Moderate____.__ Moderate_____ Moderate_____ Severe. . ._._. Moderate____._ Moderate.
None__.._.___ Severe_ ________ Moderate_______ Moderate_____ Severe_______ Moderate__.__ Slight________ Severe.
Severe_ _____._ Severe._ . ______ Moderate._.__ . Slight________ Slight________ Slight________ None. . _._____ Moderate.
Severe. .. _.____ Severe. ..__.___._ Moderate_______ Slight________ Slight_._.___. Slight__._____ None________ Slight.
Severe_ .. ..___ Moderate_______ Moderate_______ Moderate_____ Very severe__.| Severe_._.____ Moderate_____ Very severe.
Moderate._____| Severe_________ Moderate_._____ Moderate.____ evere_ ____._._ Moderate_____ Slight________ Severe.
Slight..________ Slight . ________ Slight . _._.____ Slight___.__.__ Slight________ Moderate_____ Slight________ Slight.
Slight_____._._ Slight__________ Slight______.__ Slight—_______ Slight _____ Moderate_____ Slight . _____ Slight.
Moderate______ Moderate_._.___ Moderate_______ Moderate___._ Slight._______ Severe.._____ Moderate _____ Moderate.
Severe. - ___._ Moderate_.___ .. Slight..________ Slight.___.___ Slight________ Moderate_____ Slight________ None.
Severe. .. ______ Moderate.._____ Slight_._____.___ Slight__ . __.__ Slight._____.__ Moderate_____: Slight________ None
Severe___.____| Moderate.______| Slight__________{ Slight._______ Slight________ Moderate_ Slight________ None.
Severe_________ Severe____.___. Moderate_______ Modcrate___._ Moderate_____ Severe.______| Moderate.____ Moderate.
Severe_ ____.__ Moderate_______ Moderate. .. ____ Slight__.______ Slight________ Slight________ Slight________ None.
Severe_ . ____.__ Moderate_______ Moderate_______ Slight_______. Slight____.._.__ Slight________ Slight________ None.
Severe________ Moderate_______ Moderate.._____ Slight____._.._ Slight_..______ Slight________ Slight . ______ None.
Severe_. . ____.__ Moderate_____._ Moderate_______ Slight._______ Slight________ Moderate_____ Slight .. __._ None.
Severe_________ Moderate. ._.___ Moderate__ ... . Slight____.___ Slight_.___.__ Moderate. Slight________ None.
Severe_ _______ Severe_ _ _______ Moderate._..___ Slight________ Slight_.__.____ Moderate_____ Slight________ None.
Severe._______ Severe_ _____.__ Moderate.___.__ Slight________ Slight________ Moderate_____ Slight________ None.
Severe_ _______ Severe._ _______ Moderate_______ Slight_.__._____ Slight________ Moderate_____ Shight_______. None.
Moderate___.__ Slight__________ Slight__________ Slight__ . _____ Severe_ . _____ Moderate._.__ Slight_______. Moderate.
Slight_________ Slight____.__.___ Slight___ . ______ Slight_____.__ Severe_ . _____ Moderate_____ Slight_______. Moderate.
Moderate____._ Slight____.._____ Slight__________ Slight . __ .. __. Moderate_____ Slight . _____ Slight______.. Moderate.
Severe.____.._ Moderate_.____._ Slight __________ Slight________ Moderate . __ Slight ___.____ Slight_____._.| Moderate.
Slight_______-- Moderate____.__ Moderate____.__ Slight________ Slight________| Moderate_____ Slight___.____] Slight.
Moderate______ Moderate_______ Slight._________ Slight__..____ Slight________ Severe_ . _.___ Slight ... Moderate.
Moderate____._- Moderate . _.__ Slight __________ Slight_______ Slight .______ Severe.___.__ Sl} ght________ Moderate.
Moderate_____ - Moderate___ __ __| Slight__.____.___ Slight________ Slight.__.___. Severe_ ___._. Slight _.__.__ I}Ipde rate.
Moderate._____ Moderate__..___ Slight_ ___.______ Slight ________ Slight____.____ Moderate_____ Slight____.___ Slight.
Moderate______ Moderate_______ Slight_ _____.____ Slight____.___ ?ll)ight ________ %\:[odel‘ate ,,,,, ?ll)lght ,,,,,,,, ?}l;ght.
Ny Yo . Yoo U I ) [ ¢S S ).
Moderate._____ Sl)ight __________ élight_ [ Slight_____.___ Slight___._.__ Moderate_____ Slight_._.___. Severe.
Moderate._____ Slight__________ Slight . _________ Slight________ Slight________ Moderate . _ Sl}ght eeeo--1 Severe.
Moderate ._____ Slight - _._____ Slight__________ Slight___ . ___ Slight . _______ Moderate ____ Slight___.___. Severe.
Moderate______ Moderate_____._ Slight___..__.__ Slight_.____._. Slight___.____ Moderate_____ Slight .______ Slight.
Moderate_._____ Moderate__..__. Slight .- ._____ Slight___.____ Slight________ Moderate_____ Slight _______ Slight.
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TaBLE 10.—Degrees of limitation of soils for

Soil Paths and trails Riding trails and Picnie grounds Campgrounds
for foot traffic wagon roads
San Antonio clay loam, 3 to 5 percent slopes, eroded_| Moderate_ . ___ Moderate_______._ Moderate_________ Moderate ________
Stephen silty clay, 1 to 3 percent slopes____________ Moderate_._______ Slight..__________ Moderate_________ Moderate_________
Stephen silty clay, 3 to 5 percent slopes____________ Moderate_________ Stight____________ Moderate_________ Moderate_.___.____
Tarrant association, gently undulating_____________ None_.__.________ Moderate_.___ ___| Moderate_________ Moderate.._______
Tarrant soils, chalk substratum, undulating________ Slight____________ Slight_______. .- Slight____________ Moderate.________
Tarrant association, rolling_______________________ None__.____ . _.__ Moderate_.______. Moderate___._____ Moderate_________
Tarrant association, hilly _______.__ . __________ None_.___ . __ Severe_..____ . _ Severe___________ Severe_ _ . ._______
Trinity clay___ .. ________ . _____ Severe. ... _____._ Severe. .. ______.__ Severe_ _________. Severe_ .. ________
Trinity and Frio soils, frequently flooded_ - ________ Severe.__________ Severe_ _____.____ Severe_ _ .________ Severe. . ________
Venus loam, 0 to 1 percent slopes_ ________________ Moderate_________ Slight___.________ Slight___.________ Slight____________
Venus loam, 1 to 3 percent slopes_________________ Moderate_________ Slight____________ Slight.___________ Slight____________
Venus clay loam, 0 to 1 percentslopes___________ _ Moderate__.._____| Slight____________ Slight____________ Slight____________
Venus clay loam, 1 to 3 percent slopes_ ___________ Moderate__.____.__ Slight____________ Slight____________ Slight__._________
Venus clay loam, 3 to 5 percent slopes_.____________ Moderate_________ Slight___________. Slight____ . _____ Slight____________
Webb fine sandy loam, 1 to 3 percent slopes________ Moderate.__..____| Slight____________ Slight____________ Slight____________
Webb fine sandy loam, 3 to 5 percent slopes__._____ Moderate_________ Slight_.._.__.____ Slight____________ Slight______.______
Webb soils, 3 to 5 percent slopes, eroded_._________ Severe_ __________ Severe_ . _________ Severe_ .. ________ Severe_ _ _________
Webb soils, 3 to 5 percent slopes, severely eroded __| Severe___________ Severe. . .________ Severe. - _ .. _.____ Severe_ _.______.__
Willacy loam, 0 to 1 percent slopes .. _______ Moderate__.._.___| Slight____________ Slight____________ Slight____________
Willacy loam, 1 to 3 percent slopes____.____. ______ Moderate_________| Slight__..________ Slight____________ Slight_ ... _____
Zavala finesandy loam . ____________ . ____ Severe_ __________ Moderate . _______| Severe__ . ________ Severe. . _________
Zavala and Gowen soils, frequently flooded______.__1| Severe___________ Severe_ - _._____._ Severe_ . _________ Severe_ _ ___.______

1 Not rated.

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 week-
end 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 hazard are among the characteristics that
determine degrees of limitation shown in table 10. The
soils rated as having slight or no limitation are produc-
tive, 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 per-
cent 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
Eicnic shelters, and for washrooms and other service

uildings. On the basis of the ratings given in table 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 un-
suitable 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 charac-
teristics 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 85 percent, high shrink-swell potential, or a hazard
of flooding or ponding constitute severe limitations.

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, permea-
bility, 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 perme-
able to rapidly permeable, moderately to highly pro-
ductive, 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 con-
centrated use and consequently can encompass soils of
a wider range of characteristics. Such areas may in-
clude 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 consid-
ered to have slight or no limitation are not subject to
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Sites for Playgrounds Hunting areas
cottages and Fishponds
utility buildings
Intensive Extensive Upland birds | Wetland birds Big game Small game

Moderate____. Moderate_____.. Slight__________ Slight _______ Slight . ____ Moderate_____ Slight________ Slight.
Moderate...___ Moderate______. Slight__________ Moderate_____ Severe_______ Moderate_____ Moderate____. Scvere.
Moderate__.__. Moderate. . ..__. Slight__________ Moderate_____ Severe. ... __. Moderate. . _ Moderate. . _ Severe.
Moderate______| Severe_________ Moderate_______ Moderate_--._ Severe_ . _____ None________ Slight________ Very severe.
Slight_ .. ______ Moderate____.__ Slight_.________ Moderate_____ Severe.__.___ Slight________ Slight________ Very sevcere.
Moderate______ Severe_________ Moderate._.____ Moderate_____ Severe_ . _____ None____..__. Slight.__.____ Very severe.
Severe________ Severe. ________ Moderate_______ Slight________ Severe__ . ____ None._______ Slight_____.__ Very severe.
Scevere. ... ____ Severe_ .. _____ Moderate_____ __ Slight________ Slight__ . __ Moderate_____ Slight . _ Slight.

Very severe.._ .| Sovere_ ._______ Moderate_ . ___ Slight__ ._ . ___ Slight____ . ___ Slight________ None________| Noue.
None_.._______ Slight_ . ________ Slight._________ Slight________ Scevere_ . __ i Moderate. Slight________ Moderate.
None_________ Slight__ . _._____ Slight__________ Slight________ Severe. . ____ Moderate_____ Slight________ Moderate.
Slight__.______ Slight . _______ P Slighto_________ Slight________ Moderate.___. Moderate_____ Slight________ Moderate.
Slight__ .. _____ Slight _________  Slight._ .~ Slight________ Moderate_____ Moderate Slight . _____. © Moderate.
Slight. ... ____ Slight._________ " Slighto . ________ Slight________ Moderate__..__ Moderate_ . __ Slight . ______ ¢ Moderate.
Slight_. ... ___ Slight________.__ Slight_.___ __-——| Slight________ Shlight________ Moderate_____ Slight ... ___ i Slight.
Slight_________ Slight__________ Shight__________ Slight________ Slight__._____ Moderate_____ Slight___.____ . slight.
Moderate to Severe. . ______ Moderate_______ Moderate_____ Moderate_____ Severe - oL Moderate_____ ‘ Slight.

severe.
Moderate to Severe_ _ .. ____ Moderate_____ - Moderate_____ Moderate. ___ Severe. . _.__| Moderate_____ i Slight.
severe.

Slight_________ Slight__________ Slight.______.__ Slight . _______ Moderate_____ Moderate_____ Slight._______ Moderate.
Slight_________ Slight__ - ... ___ Slight__________ Slight________ Moderate..___ Moderate_____ Slight________ Moderate.
None_________l Severe_________ Fair_ ... __ Slight___ . ____ Slight________ Moderate_____| Slight_____.__ | Moderate.
Very severc_._.. Severe._...___. Moderate_._.___| None________| Moderate_____ Slight________ None_____.__ i None.

flooding or ponding, but they may range from clay loam
to 10‘11ny fine sand in texture, from rrood to imperfect
in drainage, and from high to low in natural fertility.
The blope may be as much as 20 percent. Soils that
are marshy or are frequently flooded ave not suitable,
nor are those that include large outcrops or escarpments
of rock.

Hunting areas—Adequate and suitable food and cover
are the principal requirements for attracting game in
numbers suflicient for good hunting. Table 10 shows the
degree of limitation of each of the soils in Bexar County
as an environment for the principal kinds of game birds
and animals,

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.

Upland birds, such as quail, doves, and turkeys, need
brush and trees for cover. Ior food they need grain
crops, seed crops, grasses, legumes, and wild herbaceous
upland plants. W etnebs, ploductlvny slope, and degree
of erosion are among the soil characteristics that deter-
mine 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 pe1cent 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 10cl\v

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, produectivity, permeability, depth to bed-
rock, and nature of the parent material are among the
soil characteristics that determine the degrees of limita-
tion. 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 ave brush and trees for nat-
ural 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 imper-
fectly 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.
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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 limi-
tations. The soils considered to have slight or no limi-
tation 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 1nvestigation is needed in the
selection of sites for fishponds. On the basis of table 10,
some so0ils 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, per-
meability, 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. Other fac-
tors that are important in the choice of a pond site but
are not reflected in table 10 are the size of the drainage
area, the hazard of siltation, the need for spillways, and
the need for control of runoff and erosion.

Formation, Classification, and
Morphology of Soils

In this section the factors that have affected the de-
velopment and composition of the soils in Bexar County
are considered, the soils are classified by higher cate-
gories according to the system of classification now in
use in the United States, the main morphological char-
acteristics of the soils are presented, and a typical pro-
file of a soil of each soil series in the county is de-
scribed. 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 soll. 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 mate-
rial 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
planc 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
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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 for-
mation 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 forma-
tion separately and to indicate some of their probable
effects. The reader should always remember that the
factors interact continually in the processes of soil for-
mation and that the interactions are important to the
nature of every soil.

Climate

Bexar County has a modified subtropical climate, pre-
dominantly continental in winter and marine in sum-
mer. Precipitation is fairly well distributed throughout
the year; it is heaviest in spring and early in fall. Evap-
oration 1s 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.

Living organisms

Vegetation, micro-organisms, macro-organisms, and
other forms of life that live on and in the soil con-
tribute 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 econtributed 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 pro-
vided 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, earth-
worms 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.
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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 pro-
portion 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 af-
fect its further development.

Parent material

Bexar County is underlain by formations in the Trin-
ity, 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, Fred-
ericksburg, 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 devel-
oped over cherty limestone of the Georgetown forma-
tion in the Washita group and of the Edwards formation
in the Fredericksburg group.

Material from formations in the Gulf series has in-
fluenced 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.

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.
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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 indistinet. There is, however, a tex-
tural 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 lyin
deposits of alluvium and some clayey outwash materia
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 develop-
ment 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 pro-
files 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 dif-
ferentiation 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 dis-
tinct horizons occur on gentle slopes; soils on stronger
slopes have a thinner solum and less distinet horizons.
Except for sandy soils, which are permeable and gen-
erally well drained, the soils in level or nearly level
areas are likely to be dense, slowly permeable, and
poorly drained.

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
bottom-land soils, such as the Frio and Trinity soils, are
good examples of soils that have weakly developed
profiles.

Some deep soils that have indistinet horizons or in
which the profile consists of A and C horizons are con-
sidered young and immature. The Venus, Karnes, and
Austin soils are good examples of deep, immature soils.
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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, im-
mature soils. Soils that have been in place for a long
time and have approached equilibrium with their en-
vironment 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 exam-
ples of mature soils.

Classification and Morphology of Soils

Classification consists of an orderly grouping of de-
fined kinds of soils into classes in a system designed to
make it easier to remember soils, including their charac-
teristics and interrelationships. Soils are placed in nar-
row 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 sys-
tem of soil classification followed in the United States
(8), 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 de-
veloped 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 for-
mation. 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, com-
monly 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 oceur
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 aleo 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__.___ Duval, San Antonio,

Webb, Willacy.
Reddish Prairie_____ . __ Bexar, Crockett.

Red-Yellow Podzolic_ - _ Eufaula, Hockley.

Intrazonal—
Grumusol. . _ . __ Austin, Crawford,
Houston, Houston
Black, Krum, Lewis-
ville, Patrick.
Planosol__ ____________ Leming, Orelia.
Rendzina__ .. ________ Stephen.
Azonal—
Alluvial . - _ _. Frio, Gowen, Trinity,
Zavala.
Lithosol ... __________ Brackett, Tarrant.
Regosol__ .. _________. Karnes, Sumter,

Venus.

Zonal order

The zonal soils in Bexar County are classified into
three great soil groups: Reddish Chestnut soils, Red-
dish 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 hu-
mid, warm-temperate climate.

The Red-Yellow Podzolic great soil group is repre-
sented 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 Pod-
zolic 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 compact-
ness. 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, seem-
ingly 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 mix-
ture 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 con-
vex 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.
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ALLUVIAL SOILS

Alluvial soils consist of transported and relatively
recently deposited material that has been only slightly
modified by soil-forming processes.

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 de-
veloping 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 Iimits of each series is discussed.

Avustin SeriEs.—Austin soils are moderately deep,
dark grayish-brown, well-drained silty clays that devel-
oped 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 predom-
inantly 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 ap-
proximately 25 yards to the right of the road.

Ap—0 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;
containg 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; con-
cretions; 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 strueture; hard when dry,
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firm but crumbly when moist, sticky when wet;
contains a few, fine and very fine, hard CaCO; con-
cretions; a few worm casts; strongly caleareous;
gradual boundary.

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 CaCQ: 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 7/8)
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; con-
cretions and masses of limy material; many shale
partings in the lower part.

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 25YR, 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 grav-
elly loams. They developed under grass-forest vegeta-
tion 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.

Al11—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-—8 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 struec-
ture; sticky and plastic when wet, firm but crumbly
when moist, hard when dry; contains angular chert
fragments (approximately 40 percent by volume) ;
pH 6.0; 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 lime-

stone (approximately 15 percent by volume) ; pH
6.5; abrupt, wavy boundary.
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R—27 to 32 inches +-, pinkish-white (5YR 8/2), calcareous,
soft limestone and hard, crystalline limestone bed-
rock; pinkish gray (5YR 7/2) when moist.

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 25YR and 5YR, dry values of 3 to 4,
and chromas of 4 to 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 14 inch to 5
inches in diameter. They cover 8 to 25 percent of the
surface and make up 15 to 50 percent of the solum, by
volume.

Brackerr Serizs.—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 serles 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.

Al1—0 to 4 inches, grayish-brown (2.5Y 5/2) stony clay loam;
dark grayish brown (10YR 4/2) when moist; con-
tains 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; con-
tains soft limestone and lenses of chalky marl (ap-
proximately 30 percent by volume); weak to mod-
erate, fine, granular structure; hard when dry, fri-
able 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 A1l 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 2.5Y, dry values of 6 to
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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 14 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 outf, and decreases on the wider benches. The
amount increases where the benches get smaller and
closer together on the upper part of the slopes.

Crawrorp 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 lime-
stone. o

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.

Al1—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; non-
calcareous; 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; mod-
erate, fine, blocky (wedge-shaped) structure; sticky
and plastic when wet, very firm but crumbly when
moist; noncalcareous; pH 8.0; abrupt, irregular
boundary.

Al13 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 inter-
stices between the fractured strata; caleareous; pH
8.0; many roots.

R—42 to 50 inches -}, relatively unfractured limestone bed-
rock.

The color of the A1l 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 thick-
ness 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 1j 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 red-
dish 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 alka-
line. Depth to hard limestone bedrock ranges from 17
to 45 inches.
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Crockerr Series.—The Crockett series consists of well-
drained, dark grayish-brown to brown soils of the Red-
dish Prairie group. They developed over calcareous
sandy clay loam and sandy clay formations of the Wil-
cox 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, un-
mottled subsoil; they are less clayey in the surface layer
and lighter gray than Orelia soils, which have a com-
pact, unmottled subsoil; they are less red throughout
the profile than Webb and Duval soils; and they have
a thinner, Jess sandy surface layer and a less sandy, less
permeable subsoil than Hockley soils.

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 from the main entrance to East Central High
School.

Al1l—0 to 5 inches, brown (10YR 5/3) 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.

to 10 inches, dark-brown (10YR 4/3) fine sandy

loam ; darker brown (10YR 3/3) when moist; slight-

ly more clayey than the All horizon; weak, fine,
granular structure to structureless; very friable
when 1oist, 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,
distinet, 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 bound-
ary.

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 mot-
les; moderate, medium and coarse, blocky structure;
very hard when dry, very firm when moist, sticky
when wet; slightly calcareous; pH 80; gradual
boundary.

Clca—44 to 56 inches, very pale brown (10YR 7/4) sandy
clay ; light yellowish brown (10YR 6/4) 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 struc-
ture ; strongly calecareous; pH 8.0; gradual boundary.

C2—56 to 72 inches -, very pale brown (10YR 7/4) sandy
clay; light yellowish brown (10YR 6/4) when moist;
common, fine, distinct, reddish-yellow and gray mot-
les; contains a few, fine, hard CaCO: concretions
and a few, medium and fine, sandstone partings;
weakly calcareous in the upper part, noncaleareous
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).

Al12—5
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The texture of the B horizon ranges from sandy clay
loam to sandy clay. The structure ranges from mod-
erate, 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.

Duvar Series.—Duval soils are well-drained Reddish
Chestnut soils of the uplands. They developed over un-
differentiated 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 distinet horizon of cal-
cium carbonate accumulation within 60 inches of the sur-
face. As compared with Hockley soils, they have a
darker colored A horizon, are more permeable, and have
a less clayey I 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.

A1—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; slight-
ly 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, prismatie structure to massive; very porous;
slightly sticky and slightly plastic when wet, fri-
able to firm but crumbly when moist, hard when
dry; pH 6.0; gradual, wavy boundary.

C—54 to 62 inches -+, very pale brown (10YR 7/4) light
sandy clay loam to loam mixed with weakly ce-
mented 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 red-
dish brown to brown (hues of 25YR and 7.5YR, dry
values of 3 to 5, and chromas of 2 to 4). The thickness
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1s 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 25YR 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 ap-
pears 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 par-
tially 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.

Evuravra 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.

Eufaula soils are sandier than either Hockley or Du-
val 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.

All—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.

Al12—7 to 42 inches, very pale brown (10YR 7/3) fine sand;
brown (10YR 5.5/3) when moist; single grain; non-
plastic 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 yellow-
ish-red (5YR 5/6 dry) sandy loam, %4 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.
to 120 inches, red (25YR 5/6) light sandy clay
loam; red (2.5YR 5/6) when moist; massive; slight-
ly sticky when wet, friable when moist, extremely
hard when dry; pH 6.5 to 7.0.

The thickness of the A horizon ranges from 30 inches
to more than 72 inches in thickness. The color of the
thin A1l 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 145 to 14 inch thick and 2 to 6 inches apart. The
lenses are brittle when dry but are friable and easily
crushed when moist.

Frio Srries.—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

C2—80
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to occasional overflow. They are developing from fine-
textured and medium-textured alluvial sediments trans-
ported 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 ter-
races, but they are more stratified and receive accumula-
tions 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 south-
western 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.

Al1—O0 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

millimeter in size; a few worm casts and fragments
of snail shells; calcareous; pH 8.0; gradual bound-

ary.

A12—20 to 23 inches, light brownish-gray (10YR 6/2) clay
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.

to 35 inches, pale-brown (10YR 6/3) clay loam;
brown (10YR 5/3) when moist; massive; slightly
sticky when wet, firm but crumbly when moist, hard
when dry; strongly calcareous; pH 8.0; gradual
boundary.

(2—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 A1l horizon ranges from 8 to
25 inches. The texture, as a result of the deposition and
reworking of sediments by floodwater, ranges from clay
Joam 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 me-
dium-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.

C1—25
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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 800 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—T7 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 4-, 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 A1l horizon ranges from 36 to
54 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 non-
calcareous.

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.

Hockrey 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 serles occur on the
sandy upland prairies in the southern third of the
county. The slope range is 0 to 5 percent.

Hockley soils are associated with Crockett, San An-
tonio, 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 accumula-
tion; 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—0 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.
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 fri-

able when moist, loose when dry; pH 6.0; abrupt,
smooth boundary.

Al2—8
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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, firmr 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 jyellowish brown (10YR 4/4) when
moist; common, fine, distinct mottles of yellowish
red (5YR 5/6 moist) ; moderate, fine, blocky struc-
ture; sticky and plastic when wet, firm when moist,
very hard when dry; pH 5.6; gradual, wavy bound-
ary.

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; slight-
ly sticky when wet, friable when moist; contains a
few CaCO; concretions (less than 1 percent by vol-
ume) ; 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
clalg in texture.

epth 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
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soils; and they are more deeply developed, lighter col-
ored, 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.

Al11—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; I
to 2 percent of the surface is covered with rounded
chert fragments and quartzite gravel % inch to 2%
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 firmr but crumbly when
moist, extremely hard when dry; calcareous; pH
8.0; contains a few, fine CaCQ; 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, ex-
tremely hard when dry; 5 to 8 percent, by volume,
hard and soft CaCO: concretions; strongly cal-
careous; pH 8.0; gradual, wavy boundary.

C—44 to 62 inches -, pale-yellow (2.5Y 7/4), strongly cal-
careous clay; light yellowish brown (25Y 6/4)
when moist; containg 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 A11, A12, and AC hori-
zons 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 micro-
ridges than in the microdepressions.

The color of the A1l and A12 horizons ranges from
very dark grayish brown to light olive brown (hues of
10YR and 2.5Y, dry values of 3 to 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 mot-
tled with yellow and may contain altered shale frag-
ments that retain the shape of the original cleavage
plane. There are gypsum crystals in most places.

Houston soils are mildly to strongly calecareous. In
places there are rounded fragments of chert and quartz-
ite gravel. These fragments range from 14 inch to 214
inches in diameter and cover 1 to 3 percent of the surface.

Houston Brack 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
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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 devel-
oped, 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—0 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.

Al1—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 CaCOs 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 CaCO: con-
cretions; 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 CaCOs
concretions and a few, very fine gypsum crystals.

The texture of the Ap, Al, 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, 14, 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
4 to 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 14
inch to 3 inches in diameter.

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 cal-
careous 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
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yellow through dark brown to light gray, and there is
a stratum consisting of soft concretions of calcium car-
bonate that range from 14 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 devel-
oped in strongly calcareous loamy alluvium. Soils of
this serles 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 predom-
inantly 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 Lewis-
ville 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—O0 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 bound-
ary.

Al11-—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 bound-

ary.

A12—20 toy38 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.

IIC—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 Joam 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 5 to 7,
and chromas of 2 to 4). The texture is the same as that
of the Ap and A1l 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 14 inch to 214 inches in diameter.

Krom Series—The Krum series consists of well-
drained, very dark gray to dark-brown, calcareous, gran-
ular soils that are developing under grass in slope allu-
vium washed from limestone prairies. Soils of this
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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 Tar-
rant soils; they are darker colored, more deeply devel-
oped, 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 devel-
oped, 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 millimeters in diameter), subrounded fragments
of limestone (approximately 2 to 3 percent by vol-
ume) ; 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 (1 to 2 millimeters in diameter), sub-
rounded 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 (ap-
proximately 38 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 plas-
tic when wet, very firm when moist; strongly cal-
careous; pH 8.0; contains very fine and fine, sub-
rounded fragments of limestone and hard concretions
of CaCO; (approximately 5 to 7 percent by volume).

The A horizon ranges from 18 to 86 inches in thick-
ness 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 ordi-
narily 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.

Lemineg Sermes.—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 forma-
tions of the Wilcox group. They occur in the southern
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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 hori-
zon; 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 1s 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—0 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; me-
dium acid; pH 6.0; clear, smooth boundary.

Al—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; me-
dium 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; me-
dium 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; ex-
tremely 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; con-
tains a few weakly cemented ferromanganese con-
cretions 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 gray-
ish mottles; weak, blocky structure; very hard when
dry, very firm when moist; contains fine, hard
CaCO; concretions (approximately 5 percent by vol-
ume) and a few, soft ferromanganese concretions;
weakly calcareous; pH 8.0; gradual lower bound-
ary.

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.

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). Reac-
tion ranges from medium acid to neutral.

The A2 horizon ranges from light gray to light brown-
ish 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.
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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. Accu-
mulations 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. o ) )

Lewisvitte Sermes.—The Lewisville series consists of
deep, dark grayish-brown to brown, well-drained soils.
These soils developed under grass from calcareous allu-
vial 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
CaCOs; concretions; pH 8.0; clear, smooth boundary.

Al—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 cal-
careous; 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 cal-
careous; pH 8.0; contains a few, fine CaCO; con-
cretions; 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; very
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.

The C horizon consists of highly calcareous alluvium.
It contains common to many, medium to fine CaCQOs
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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.

Oreria Sertes.—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 oc-
cur 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 unmot-
tled. 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 per-
meable 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.

Al—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 vol-
ume) ; pH 8.0; gradual boundary.

B3ca—28 to 38 inches, gray (2.5Y N 5/0) sandy clay; dark
gray (25Y N 4/0) when moist; moderate, medium,
blocky structure; sticky and plastic when wet, very
firm when moist, extremely hard when dry; cal-
careous; common, fine CaCO; concretions (approxi-
mately 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 dis-
tinct 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 3 to 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 of 10YR and
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2.5Y, dry values of 4 to 5, and chromas of 0 to 1). The
structure is blocky (irregular) and grades from mod-
erate to strong and from fine to coarse.

The C horizons are calcareous clays or clay loams and
range from light gray to yellowish brown in color. Depth
to the calcium ecarbonate accumulation ranges from 26
to 50 inches. Gypsum crystals are few to common and
range from fine to medium in size.

Parrick Serims.—Patrick soils are well drained, dark
brown to very dark grayish brown, granular, and cal-
careous. 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 IHouston
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 northwest-
ern part of the county, just off Babcock Road; the site
is 100 yards north of the curve of Pembroke and Rochelle
Roads.

Al11—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 millimeter in diameter) lime-

stone 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 38/2) 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.

IIC—17 to 60 inches -}, porous bed of water-rounded lime-
stone gravel that ranges up to 2% inches in di-
ameter.

The thickness of the solum is ordinarily 16 to 18 inches
but ranges from 10 to 30 inches.

The thickness of the A1l 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.

%he thickness of the A12 horizon ranges from 5 to 14
inches, and the texture from Joam 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 cob-
blestones 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, particu-
larly 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
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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
3 inches, and is underlain by alternate strata of porous
gravel and sandy sediments.

Sax 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. Soils 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 red-
der than Orelia soils; they have a more clayey surface
layer and a denser, more clayey subsoil than Webb soils;
ar{il they are less sandy and darker colored than Hockley
soils.

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, ap-
proximately 75 yards west of the road.

Ap—0 to 8 inches, dark-brown (10YR 4/3) clay loam;
darker brown (10YR 3/3) when moist; a few frag-
ments 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—S8 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, con-
tinuous 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 CaCOs; 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 4, 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 scat-
tered 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 3 to 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
3 to 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
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the C horizon range from none to common. Sandstone
boulders are scattered throughout the profile.

StePHEN SeriEs.—The Stephen series consists of shal-
low, well-drained, very dark grayish-brown, calcareous
soils that developed over the Austin chalk and Ana-
cacho limestone formations, under a cover of grass. Soils
of this series occur in the northeastern, central, and north-
western 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 substra-
tum. 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 Ran-
dolph 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 south-
east of the boulevard.

Al11—O0 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; mod-
erate, fine, granular structure; no distinet ped coat-
ings; slightly sticky when wet, friable when moist;
calcareous; gradual, lower boundary.

Al2—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 Al12—18 to 24 inches, rubble consisting of platy frag-
ments 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 3 to 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
CaCOy; content of the A horizon ranges from 5 to 40 per-
cent, and the content of chalk fragments from 0 to 15
percent, by volume.

The R and A12 horizon is 2 to 12 inches thick. The
fragments in this horizon are 14 inch to 10 inches in
diameter. )

Sumrer 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 ex-
tent. 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
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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 Boule-
vard; the site is the steep gravelly slope to the right of
the road.

Al—0 to 8 inches, grayish-brown (2.5Y 5/2) gravelly clay;
dark grayish brown (2.5Y 4/2) when moist; mod-
erate, 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—S8 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 CaCOs; 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 1/ inch to 8 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.

TarranT SertEs.—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
1s 8 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.

Al11—0 to 10 inches, very dark grayish-brown (10YR 3/2)
stony clay loam; about 20 percent, by volume, an-
gular limestone fragments that range from % inch
to 24 inches in diameter; very dark brown (10YR
2/2) when moist; compound moderate, fine, sub-
angular 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-brqwn
(10YR 4/2) clay loam (approximately 8 to 10 per-
cent 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 frag-
ments, 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 1to 2).

Limestone fragments cover 20 to 50 percent of the
surface and make up 10 to 60 percent ofp the solum, by
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volume. The fragments range from 14 inch to 25 inches
in diameter.

Trintry 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 per-
meable 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.

VEnus Series—The Venus series consists of deep,
moderately dark colored, well-drained, calecareous Rego-
sols that developed in loamy material containing an ap-
preciable amount of calcium carbonate. These soils usu-
ally occupy terraces or alluvial fans. They are extensive
in this county.

Venus soils are grayer, less clayey, and more perme-
able 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 ac-
cumulations 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
oi 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—0 to 7 inches, dark grayish-brown (10YR 4/2) heavy
loam; very dark grayish brown (10YR 3/2) 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
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dry, friable when moist; a few, fine fragments of
snail shells; calcareous; pH 8.0; gradual bound-
ary.

A(C—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.

(—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 A1l 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.

Wess 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 col-
ored 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
1s 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.

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; non-
calcareous; pH 7.0; clear boundary.

Al—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; ncncal-
careous; 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; firmm 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)
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when moist; weak, blocky structure; extremely
hard when dry, firm when moist; mediumr 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 25YR, dry values of 3 to 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 sand-
stone fragments occur in all horizons.

Wirracy Sertes.—The Willacy series consists of deep,
well-drained, very dark grayish-brown Reddish Chestnut
soils that developed from old alluvium or outwash sedi-
ments of ancient age. Soils of this series occur in the
south-central part of the county. They are not exten-
sive. 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—0 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; non-
calcareous; pH 7.0; gradual boundary.

Al—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
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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.

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

CaCQ; concretions (approximately 3 to 5 percent by

volume) ; pH 8.0; gradual boundary.

Cea—b54 to 62 inches -+, very pale brown (10YR 7/4) heavy
loam; light yellowish brown (10YR 6/4) when
meist; weak, blocky structure; very strongly cal-
careous; contains hard and soft CaCOs concretions
that are as much as 1 inch in diameter (approxi-
mately 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 Cea horizon ranges from 35 to 56
inches. The texture of this layer ranges from heavy loam
to clay loam and silty clay loam. )

Zavara 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 struc-
ture; 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 loam; 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.

The thickness of the A1l horizon ranges from 14 to
25 inches. The color ranges from dark grayish brown

B3—34
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to brown (hue of 10YR, dry values of 4 to 5, and chro-
mas of 2 to 8). The texture is predominantly fine sandy
Joam 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 non-
calcareous, 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 Fer-
nando de Bexar, was the first municipality in the Span-
ish 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 inten-
sive 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 mid-
western 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. In-
dustries 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 de-
posits 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. ILimestone
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suitable for use in the production of cement is plentiful.
Crushed limestone is prepared for use in roadbuilding,
in the manufacture of concrete, and as railroad ballast.

Climate °

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 sum-
mer. 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 September, rain generally falls during thunder-
storms, 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 1s
infrequent, but light hail often falls during thunder-
storms in spring. A measurable amount of snow falls

only once in 3 or 4 years.

gives datZ on average and extreme tempera-
tures 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 Interna-
tional 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 ad-
justed in accordance with observations made at the pres-
ent site.

Northerly winds prevail during most of the winter,
and southeasterly winds from the Gulf of Mexico pre-
vail during the summertime and sometimes for long
periods during the winter. No tornadoes of any conse-
quence 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 veloc-
ity 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 drain-
age, 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

5 Climatological data in this section supplied by U.S. Weather
Bureau, San Antonio, Tex.
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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 tempera-
ture 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 tempera-
ture 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 Ed-
wards 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.

Extending southwestward across the central part of
the county 1s the Balcones fault zone, which makes u
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 topog-
raphy 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 mar], 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 so1l map, which is at the back of this re-
port, 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 lime-
stone formations of the Balcones fault zone. This under-
ground 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
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the Balcones escarpment. The average rate of recharge
1s estimated to be 465,000 acre-feet per year, or 415 mil-
lion 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 south-
westward to the county line. Northwest of this line, the
water, although hard, 1s chemically suitable for consump-
tion 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 hydro-
gen sulfide and generally has more than 1,000 parts per
million of dissolved solids. The concentration of hydro-
gen 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 mod-
erate.

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 live-
stock has to come from wells (3).

Some farmers and homeowners, mainly in the north-
eastern 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.

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
%{ilrllds of livestock on farms in the county in 1959 were as
ollows:

Number

Cattle and ealves________ . __________._..__. 76, 807

Milk COWS_ _ e 11, 995
Horses and mules________________________._______ 1, 457
Hogs and pigs___________________________________ 17, 905
Sheep and lambs_ . __ .. 7, 948
Goats and kids___ __ _________________________.___. 16, 506
Chickens (4 months old and over) .________________ 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 in-
ferior 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. Dur-
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[From records kept at the local station of the U.S. Weather Bureau.
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Tasre 11.—Temperalure
During the periods

Temperature

Average

Month heating-

Average Average Monthly Record Record degree-

daily daily average ! high 23 Year low 2 Year days 14

maximum ! | minimum ?
°F. °F. °F. °F. °F.

Januvary...___________ ________ 62. 3 41. 6 52. 0 87 1943 0 1949 428
February. .___________________ 66. 1 44. 7 55. 4 92 1959 6 1951 268
March. . ______________._.__ 72. 4 49. 6 61. 0 97 | 91950 21 191948 195
April . . ___ 78. 8 57. 6 68. 2 99 1951 34 1945 39
May_ . ____ 85. 2 65. 4 75.3 101 1955 44 1954 0
June_ _______________________ 91. 6 72. 2 81.9 103 1960 58 | ¢ 1955 0
July- .. 94. 0 73. 9 84.0 106 1954 65 1942 0
Auvgust__ ... ___________ 94. 2 73. 4 83. 8 106 1953 62 1961 0
September_ __ . ____.__________ 88.5 68. 7 78. 6 102 1951 41 1942 0
October______________________ 81. 5 59. 6 70. 6 95 1956 34 1957 31
November.___._______________ 70. 4 48 5 59. 5 91 | ® 1951 23 1959 204
December.__________________. 65. 4 42. 0 53. 7 90 1955 14 1950 263
Year_ .. _________ 79. 2 581 68. 7 106 | ° 1954 0 1949 1, 549

! Based on records for the period 1931-60 and adjusted to reflect
observations made at present location of station.
2 Based on a 20-year record, 1942 to 1962.

ing 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 stock-
yards.

Some chickens are kept on most farms and ranches.
The few commercial poultry enterprises are fairly large.
They partly supply the local market for poultry and
poultry products.

# Exceeded at prior location by temperature of 107° F., recorded
in August 1909.

¢ Calculated from a base of 65° F.

5 Based on a 19-year record.

Many kinds of crops are grown in Bexar County. The

1959 acreages of the main crops were as follows:
Acres

Corn for grain__________________ o __.___ 22, 966
Corn for silage_ _ __ . o __ 1, 333
Sorghum for grain or seed_ _ _______________________ 36, 540
Sorghum for silage________________________________ 5,311
Small grain ! for grain or seed______________________ 5,110
Flax for seed_____ ____ o _____. 519
Cotton. . _ . _ .. 1, 983
Potatoes (Irish) .. ___ ______ . __.__. 2 684

abbage__ ____________ L ____..___ 611
Carrots_ . . . 872
Sweet corn. _ _ _ __ _____ . ________ 933
Squash__ . ________ 146

atermelons_________ . ______________.____________ 505
Peanuts o ____ 2, 816

Number of trees

of bearing age

Pecans (improved orchards)
Pecans (wild trees or seedlings)

1 Qats, wheat, and barley.
2 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 bed-
ding 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 har-
vested 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-tex-



BEXAR COUNTY, TEXAS

and precipitation data
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of records, the station has been at three different locations in the San Antonio area]

Precipitation Snow and sleet
Average Maximum Minimum Maximum Average | Maximum Maximum
total ! for Year for Year in 24-hr. Year total 5 for Year in 24-hr. Year
month § month 5 period 5 & month 57 period 5 8
In. In. In. In. In. In. In.
1. 74 4. 57 1958 0. 25 1951 2. 83 1945 0.4 4.7 1949 4.7 1949
1. 65 3. 90 1945 .03 1954 2,27 1958 .1 1.2 1958 1.2 1958
1. 67 4. 19 1957 .03 | 21961 2. 36 1945 19 ) 21959 (19 ? 1959
2. 87 9. 32 1957 .14 1955 2.77 1946 0 0 |- --__ 0 ...
3. 45 8. 22 1957 17 1961 4. 29 1957 0 0 oo _.. 0 Jo-eoo---
2. 95 8. 26 1949 .27 1956 6. 18 1951 0 0 | 0 joo.o-_..
2. 09 8 19 1942 (9 1944 6. 97 1958 0 0 |o_-_____ 0 |ooaooao-
2. 36 6. 15 1950 0 1952 5. 57 1950 0 0 |o_-_-_.___ 0 |o---__.--
3. 49 15. 78 1946 . 06 1947 6. 87 1946 0 0 jo_--_-___ 0 |---.__-
2. 50 9. 56 1942 9 1952 5. 29 1942 0 0 j--___-- [V P
1. 37 4. 47 1952 .13 | 21950 1. 92 1952 10y .3 1957 .3 1957
1.75 4. 16 1944 . 03 1950 2. 89 1944 9 9 91960 19 91960
27. 89 15. 78 1946 0 1952 6. 97 1958 .5 4.7 1949 4.7 1949

¢ Exceeded at prior location by precipitation of 7.08 inches in a
24-hour period, recorded in October 1913.

7 Exceeded at prior location by a monthly total snowfall of 6.4
inches, recorded in January 1926.

tured soils. Land to be planted to grain sorghum is gen-
erally 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 un-
desirable 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. 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.

8 Exceeded at prior location by a maximum of 24 inches in a 24-
hour period, recorded in January 1940.

¢ Also occurred in earlier years.

10 Trace.

Industry

San Antonio is the marketing and shipping center for
the south Texas agricultural region, which produces live-
stock, fruits and vegetables, pecans, cotton, grain sor-
ghum, and other grains in large quantities. Food proc-
essing is the county’s main nonfarm industry. Meat-
packing is the most important component of this indus-
try, economically, and brewing is second. Also signifi-
cant in the economy are flour milling, pecan shelling
and packaging, and the manufacture of bakery products
and of Mexican foods. A substantial local garment in-
dustry produces mainly work clothing and sportswear
for men and boys but also turns out uniforms and chil-
dren’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, north-
eastern, 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
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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 1n 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 ten-
sion, 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 concre-
tions 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 crushbed by the fingers. Terms commonly used to
describe consistence are—
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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 artifi-
cially protected.

Hardpan. A hardened or cemented soil layer.

Horizon, soil. A layer of soil, approximately parallel to the surface,
that has distinet 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 in-
creased 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, ex-
pressed 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 alka-
line soil is one that is alkaline in reaction. In words, the degree
of acidity or alkalinity is expressed thus:

pH pH

Extremely acid____ below 4.5 Neutral.___________ 6.6 to 7.3
Very strongly acid. 4.5 to 5.0 Mildly alkaline______ 741078
Strongly acid______ 5.1 to 5.5 Moderately alkaline__ 7.9 to 8.4
Medium acid--_-__ 5.6 to 6.0  Strongly alkaline____ 8.5 to 9.0

Slightly acid______ 6.1 to 6.5 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 tex-
tural class, soil that is 85 percent or more sand and not more
than 10 percent clay.

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 com-
pound 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

Silt.
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rounded tops), blocky (angular or subangluar), and granular. Texture, soil. The relative proportions of sand, silt, and clay

Structureless soils are (1) single grain (each grain by itself, as in particles in a mass of soil. The basic textural classes, in order

dune sand) or massive (the particles adhering together without of increasing proportion of fine particles, are sand, loamy sand,

any regular cleavage, as in many claypans and hardpans). sandy loam, loam, silt loam, sit, sandy clay loam, clay loam,
Subsoil. Technically, the B horizon; roughly, the part of the profile silly clay loam, sandy clay, silty clay, and clay. The sand,

below plow depth. loamy sand, and sandy loam classes may be further divided by
Surface soil. The soil ordinarily moved in tillage, or its equivalent specifying “coarse,” or “very fine.”

in uncultivated soil, about 5 to 8 inches in thickness. The Topseil. A presumed fertile soil or soil material, ordinarily rich in

plowed layer. organic matter, used to topdress roadbanks, lawns, and gardens.

O
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GUIDE TO MAPPING UNITS

[See table 1, page 9, for acreage and proportionate extent of soils; see table 2, page 53, for estimates
of average yields of the major crops; see table 3, page 64, table 4, page 74, and table 5, page 82, for
engineering properties of the soils]

Capability unit Range site

Map Dryland Irrigated
sym-
bol Mapping unit Page [Symbol Page | Symbol Page| Name Page
AuB Austin silty clay, 1 to 3 percent

SlopeS------cmmem e 10 Ile-3 42 1le-3 42 | Rolling Blacklands 59
AuC Austin silty clay, 3 to 5 percent

slopes-----------cmmmmoo oo 10 [Ille-5 46 | 111e-5 46 | Rolling Blacklands 59
BpC Brackett clay loam, 1 to 5 per-

cent slopes----=-vmocncamanoonn 12 IVe-7 50 (None) -- | Adobe 56
BrD Brackett soils, 5 to 12 percent

Slopes--mmmmmme e 12 |VIIs-1 52 (None) -- | Adobe 56
BrE Brackett soils, 12 to 30 percent

slopes-=----mmmmmm o 11 |Vils-2 52 | (None) -- | Steep Adobe 57
BsC Brackett-Austin complex, 1 to 5

percent slopes----------------- 12 | ----- SR Mt S- | T --
Brackett-we-oocmooaomee oo -- IVe-7 50 (None) -- | Adobe 56
AUSEIN--mrem e e -- IVe-7 50 (None) -- | Rolling Blacklands 59

BtE Brackett-Tarrant association,

Y 12 {------ . . --
Brackett---eeccaaoaoma oo --  |Vils-2 52 (None) -- Steep Adobe 57
Tarrant-----ececmmmmaoaann -- Vis-3 52 (None) -- Low Stony Hill 55

Ca Crawford clay-------cccoooaoonoo 13 {Ille-2 44 | 11le-2 44 | Redland 57
Cb Crawford and Bexar stony soils--- 13 |------ -- | - R .-
Crawford-----=commmenoaaooo- --  |VIs-1 51 (None) -- | Redland 57
BeXar-----------cmmccamaaas --  |VIs-1 51 | (None) -- | Redland 57

CfA  Crockett fine sandy loam, O to 1

percent slopes------=ecoeoouooo 14 I1Is-1 47 | I11s-3 47 | Tight Sandy Loam 60
CfB  Crockett fine sandy loam, 1 to 3

percent slopes------o-ooomooooo 14 |Ille-1 44 | 1Ille-1 44 | Tight Sandy Loam 60
CkC2 Crockett soils, 2 to 5 percent

slopes, eroded-------ccmcaconn- 14 |Vie-1 51 | (None) -- | Tight Sandy Loam 60
DmC Duval loamy fine sand, 1 to 5

percent slopes----------------- 15 I1le-9 47 I11s-2 47 | Deep Sand 60
DnB  Duval fine sandy loam, 1 to 3

percent slopes----------------= 14 |1le-1 42 | 1le-1 42 | Sandy Loam 60
DnC Duval fine sandy loam, 3 to 5

percent slopes------==---ccmaan 15 |Ille-4 45 | 11le-3 45 | Sandy Loam 60
DsC2 Duval soils, 3 to 5 percent

slopes, eroded------cmoccooano- 15 |Ive-5 49 | 11le-7 49 | Deep Sand 60
EuC Eufaula fine sand, O to 5 percent

Slopes=-mmm oo 16 |IVe-6 50 | 111s-4 50 | Sandy Savannah 58
Fr Frio clay loam----------=-cmmmu- 16 |IIw-1 43 [ 11w-1 43 | Loamy Bottomland 59
Go Gowen clay loam-----------cce-n-n 17 |1Iw-1 43 | TIw-1 43 | Bottomland 61
Gu Gullied land----mrm-cccmemcaaanas 17  |VIis-3 52 | (None) -- | Clay Loam 59
HgD Hilly gravelly land---------c---- 17  |Viis-3 52 | (None) -- | Shallow Ridge 6l
HkB Hockley loamy fine sand, O to 3

percent slopes-----~-=cecaooooo 18 |IIle-8 46 | I1Is-1 46 | Deep Sand 60
HkC Hockley loamy fine sand, 3 to 5

percent slopes-«---===ceeouomon 18 |Ive-5 49 | 11lle-7 49 )} Deep Sand 60
HkC2 Hockley loamy fine sand, 3 to 5

percent .slopes, eroded--------- 18 |VIe-4 51 (None) -- | Deep Sand 60
HnB Houston clay, 1 to 3 percent

Slopes-comccemmcmm oo 19 JIlle-2 44 | 111e-2 44 | Rolling Blacklands 59
HnC2 Houston clay, 3 to 5 percent

slopes, eroded-------cccmunmnano. 19 jIlle-3 45 1 (None) -- | Rolling Blacklands 59




BEXAR COUNTY, TEXAS 125

GUIDE TO MAPPING UNITS--CONTINUED

Capability unit
| Range site

Map Dryland Irrigated
sym-
bol Mapping unit Page | Symbol Page | Symbol Page | Name Page
HnC3 Houston clay, 3 to 5 percent

"slopes, severely eroded-------- 19 1ve-3 49 (None) -- Rolling Blacklands 59
HoD3 Houston-Sumter clays, 5 to 10

percent slopes, severely

eroded------cccmmmmmmimmaaaao 19 | ----- LR B e B --

Houston------ccececmoaoon o -- | Vie-2 51 | (None) -- | Rolling Blacklands 59
Sumter-------c-c-mmmemae o -- | Vie-2 51 | (None) -- | Shallow Ridge 61

HsA Houston Black clay, O to 1 per-

cent slopes---------w---omaooo_ 20 | I1s-1 43 | 1Is-2 43 | Rolling Blacklands 59
HsB Houston Black clay, 1 to 3 per-

cent slopes----==-------cec__- 20 | Ille-2 44 |1lle-2 44 [Rolling Blacklands 59
HsC Houston Black clay, 3 to 5 per-

cent slopes=------cemeeoaoo.- 21 | I1le-3 45 | (None) --- | Rolling Blacklands 59
HtA  Houston Black clay, terrace,0 to

1 percent slopes------~-------- 21 | IIs-1 43 |1Is-2 43 | Rolling Blacklands 59
HtB Houston Black clay, terrace, 1 to

3 percent slopes---------=«----- 21 | I1Ie-2 44 | 11le-2 44 | Rolling Blacklands 59
HuB Houston Black gravelly clay, 1 to

3 percent slopes--------------- 21 | I1le-2 44 |11le-2 44 [ Rolling Blacklands 59
HuC Houston Black gravelly clay, 3 to

5 percent slopes--------------- 22 | 11le-3 45 | (Nome) -- |Rolling Blacklands 59
HuD Houston Black gravelly clay, 5 to

8 percent slopes----------c-ouo- 22 | IVe-3 49 [ (None) -- | Rolling Blacklands 59
KaB Karnes loam, 1 to 3 percent

Slopes---emmmmmmm e 23 | 1le-3 42 |1le-3 42 | Clay Loam 59
KaC Karnes loam, 3 to 5 percent

SlOpeS--rmemmm e mme oo 23 [ IIle-5 46 |1lle-5 46 | Clay Loam 59
KeC2 Karnes clay loam, 3 to 5 percent

slopes, eroded---------------o_- 23 | 11ile-6 46 |I1le-5 46 | Clay Loam 59
Kr Krum complex-----wccoooommoaao oo ‘24 | I1le-10 47 {(None) -- [Valley 58
LfB Leming loamy fine sand, O to 3

percent slopes-=-«----mcmuoa__- 24 | 111e-8 46 [II1s-1 46 | Deep Sand 60
LvA  Lewisbille silty clay, O to 1

percent slopes=w---ccmooooooooo 25 | 1lc-2 41 [1-2 41 [Clay Loam 59
LvB Lewisville silty clay, 1 to 3 per-

cent slopes------ceoommmmmnan 25 | 1le-3 42 [1le-3 42 |Clay Loam 59
LvC Lewisville silty clay, 3 to 5 per-

cent Slopes-=----ceecooocoooaon 25 | 11le-5 46 |I1le-5 46 |Clay Loam 59
OrA Orelia clay loam, O to 1 percent

SlopeS------- e 26 | I1Is-1 47 J111s-3 47 |Hardland 61
OrB Orelia clay loam, 1 to 3 percent

'S1lOpes-me-mmmmm e 26 | IVe-1 48 [1Vs-1 48 1Hardland 61
PaA Patrick soils, O to 1 percent

§lopes-=---mmm e 27 | 11ls-2 48 |1ls-2 48 [Shallow 61
PaB Patrick soils, 1 to 3 percent

Slopes=mmmmmm e o 27 |1ile-7 46 |11le-6 46 |Shallow 61
PaC Patrick soils, 3 to 5 percent

slopes-c-cmmmmcma el 27 | 1Ve-7 50 {(None) -- |Shallow 61
Pt Pits and Quarries---=------o----_- 27 f----- S S i [T --
SaB San Antonio clay loam, 1 to 3

percent slopes----------mao__-_ 28 | Ille-1 44 |11le-1 44 |Hardland 61
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Map
sym-
bol
SaC
SaC2
ScB
ScC
TaB
Tb
TaC
TaD

Tc
Tt

VaA
VaB
VcA
VeB
VeC
WbB
WbC
WeC2
WeC3
WmA

WmB

Za
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Mapping unit

San Antonio clay loam, 3 to 5 per-
cent slopeSe--w-emmemmomomoocua-
San Antonio clay loam, 3 to 5 per-
cent slopes, eroded-----«=cco---.
Stephen silty clay, 1 to 3 percent

Stephen silty clay, 3 to 5 percent
Slopes==--mm-mcmeu e eea oo
Tarrant association, gently
undulating--------------~-«-~---
Tarrant soils, chalk substratum,
undulating---c=e=ecccmemmrononnoo-
Tarrant association, rolling------
Tarrant association, hilly--------
Trinity clay-=-c-ermmccmmoceecene
Trinity and Frio soils, frequently
flooded----emocommccccc e

Venus loam, O to 'l percent slopes-
Venus loam, 1 to 3 percent slopes-
Venus clay loam, 0 to l percent

Webb fine sandy loam, 1 to 3 per-
cent slopes--=---c-s-emomumonnan-
Webb fine sandy loam, 3 to 5 per-

cent slopes------c---cocooooomoo
Webb soils, 3 to 5 percent slopes,

eroded-=mmmmeommcm e e o
Webb soils, 3 to 5 percent slopes,

severely eroded--------cccmm-n-oo-
Willacy loam, O to l percent

Zavala and Gowen soils, frequently
flooded-----me-ccmmcmcme e

U,

GUIDE TO MAPPING UNITS--CONTINUED

Capability unit
Range site
Dryland Irrigated
Page Symbol Page | Symbol Page | Name Page
28 IVe-2 48 (None) -- Hardland 61
28 Vie-1 51 (None) -- Hardland 61
29 I1le-7 46 I1le-6 46 Shallow Ridge 61
29 IVe-7 50 | (None) -- | Shallow Ridge 61
30 | vis-2 52. | (None) -- | Rocky Upland 55
31 Vis-2 52 | (None) -- | Rocky Upland 55
30 Vis-3 52 | (None) -- | Low Stony Hill 55
31 Vis-3 52 | (None) -- | Steep Rocky 56
32 IIw-2 44y (None) -- | Bottomland 61
32 | ----- SO I P .
-- Vw-1 50 [ (None) -- | Bottomland 61
-- Vw-1 50 | (None) -- | Loamy Bottomland 59
32 I1lc-2 41 | 1-2 41 | Clay Loam 59
33 1le-3 42 | 11e-3 42 | Clay Loam 59
33 I1c-2 41 | 1-2 41 | Clay Loam 59
33 1le-3 42 | 1le-3 42 | Clay Loam 59
33 Ille-5 46 | Ille-5 46 | Clay Loam 59
34 Ile-1 42 | 1le-1 42 | Tight Sandy Loam 60
34 I1le-4 45 [ I1le-3 45 | Tight Sandy Loam 60
34 IVe-4 49 | (None) -- | Tight Sandy Loam 60
35 Vie-1 51 (None) -- | Tight Sandy Loam 60
35 Ilc-1 41 I-1 41 | Clay Loam 59
35 Ile-2 42 Ile-2 42 Clay Loam 59
36 I1Tw-1 43 | ITw-1 43 | Loamy Bottomland 59
36 | ----- - | - R e --
- Vw-2 51 [ (None) -- | Loamy Bottomland 59
-- Vw-2 51 | (None) -- | Bottomland 61
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