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HOW TO USE THIS SOIL SURVEY

HIS SOIL SURVEY contains information

that can be applied in managing farms and
ranches; in selecting sites for roads, ponds,
buildings, and other structures; and in judging
the suitability of tracts of land for farming, in-
dustry, and recreation. v

Locating Soils

All of the soils of De Witt County are shown
on the detailed map at the back of this publica-
tion. This map consists of many sheets made
from aerial photographs. Each sheet is num-
bered to correspond with a number of 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 sym-
bol belongs.

Finding and Using Information

The “Guide to Mapping Units” can be used
to find information. This guide lists all the soils
of the county in alphabetic order by map sym-
bol and gives the capability classification of
each. It also shows the page where each soil is
described and the page for the capability unit
and range site to which the soil has been
assigned.

Individual colored maps showing the rela-
tive suitability or degree of limitation of soils
for many specific purposes can be developed by
using the soil map and the information in the
text. Translucent material can be used as an

overlay over the soil map and colored to show
soils that have the same limitation or suitabil-
ity. For example, soils that have a slight limita-
tion for a given use can be colored green, those
with a moderate limitation can be colored yel-
low, and those with a severe limitation can be
colored red.

Farmers and those who work with farmers
can learn about use and management of the soils
from the soil descriptions and from the discus-
sions of the capability units, the range sites,
and the pasture and hayland groups.

Game managers, sportsmen, and others can
find information about soils and wildlife in the
section “Wildlife Habitat.” ,

Ranchers and others can find, under “Range,”
groupings of the soils according to their suit-
ability for range, and also the names of many of
the plants that grow on each range site.

Community planners and others can read
about soil properties that affect the choice of
sites for dwellings and industrial buildings and
for recreational areas in the sections “Recrea-
tion” and “Engineering.”

Engineers and builders can find, under “En-
gineering,” tables that contain test data, esti-
mates of soil properties, and information about
soil features that affect engineering practices.

Scientists and others can read about how the
soils formed and how they are classified in
tshqlsection “Formation and Classification of the

oils.”

Newcomers in De Witt County may be es-
pecially interested in the section *“General Soil
Map,” where broad patterns of soils are de-
scribed. They may also be interested in the
information about the county given at the be-
ginning of the publication and in the section
“General Nature of the County.”
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SOIL SURVEY OF DE WITT COUNTY, TEXAS

By William M. Miller, Soil Conservation Service

Fieldwork by Roy H. L. Bruns, Thomas E. Cyprian, Larry W. Hausmann,
James E. Bower and Irvin C. Mowery, Soil Conservation Service

United States Department of Agriculture, Soil Conservation Service,
in Cooperation With the Texas Agricultural Experiment Station

DE WITT COUNTY is in the eastern part of south-
central Texas. It is bordered on the north by
Lavaca and Gonzales Counties, on the west by Karnes
_Cpunty, and on the south by Goliad and Viectoria Coun-
ties. The total area of the county is about 910 square
miles, or 582,400 acres. The county is mostly rectan-
gular. The longest part extends from northeast to
southwest, and the shortest from northwest to south-
east (see facing page). Cuero, approximately in the
center of the county, is the county seat.

Farming is the main enterprise. About 90 percent
of the acreage is range, and beef cattle the chief live-
stock. Poultry and dairy farming are also important.
About 10 percent of the acreage is used for crops,
mainly grain sorghum and corn. Smaller acreages are
in cotton, improved pasture, forage sorghum, pecans,
peanuts, and watermelons.

How This Survey was Made

Soil scientists made this survey to learn what kinds
of soil are in De Witt County, where they are located,
and how they can be used. The soil scientists went into
the county knowing they likely would find many soils
they had already seen and perhaps some they had not.
They observed the steepness, length, and shape of
slopes, the size and speed of streams, the kinds of na-
tive plants or crops, the kinds of rock and many facts
about the soils. They dug many holes to expose soil
profiles. A profile is the sequence of natural layers, or
horizons, in a soil; it extends from the surface down
into the parent material that has not been changed
much by leaching or by the action of plant 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 dis-
tant. They classified and named the soils according
to nationwide, uniform procedures. The soil series and
the soil phase are the categories of soil classification
most used in a local survey.

Soils that have profiles almost alike make up a soil
series. Except for different texture in the surface layer,
all the soils of one series have major horizons that are
similar in thickness, arrangement, and other important
characteristics. Each soil series is named for a town or

other geographic feature near the place where a soil
of that series was first observed and mapped. Buchel
and Leemont, 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 char-
acteristics that affect their behavior in the undisturbed
landscape.

Soils of one series can differ in texture of the surface
layer and in slope, stoniness, or some other character-
istie that affects use of the soils by man. On the basis
of such differences, a soil series is divided into phases.
The name of a soil phase indicates a feature that affects
management. For example, Crockett fine sandy loam,
1 to 3 percent slopes, is one of several phases within the
Crockett series.

After a guide for classifying and naming the soils
had been worked out, the soil scientists drew the bound-
aries 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 at the back of this
publication was prepared from aerial photographs.

The areas shown on a soil map are called mapping
units. On most maps detailed enough to be useful in
planning the management of farms and fields, a map-
ping unit is nearly equivalent to a soil phase. 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 kind that have been seen within an area that is
dominantly of a recognized soil phase.

Some mapping units are made up of soils of different
series, or of different phases within one series. Two
such kinds of mapping units are shown on the soil map
of De Witt County: soil complexes and undifferentiated
groups.

A soil complex consists of areas of two or more soils,
so intricately mixed or so small in size that they cannot

‘be shown separately on the soil map. Each area of a

complex contains some of each of the two or more dom-
inant soils, and the pattern and relative proportions
are about the same in all areas. Generally, the name of
a soil complex consists of the names of the dominant
soils, joined by a hyphen., Denhawken-Elmendorf com-
plex, 0 to 3 percent slopes, is an example.

An undifferentiated group is made up of two or more
soils that could be delineated individually but are

1



2 SOIL SURVEY

shown as one unit because, for the purpose of the soil
survey, there is little value in separating them. The
pattern and proportion of soils are not uniform. An
area shown on the map may be made up of only one of
the dominant soils, or of two or more. Crockett soils,
2 to 5 percent slopes, eroded, is an example.

In a few areas surveyed there are places where the
soil material is such that it has not been classified by
soil series, These places are shown on the soil map, but
are only classified in the Great Group. Natraqualfs is
~an example.

While a soil survey is in progress, soil scientists take
soil samples needed for laboratory measurements and
for engineering tests. Laboratory data from the same
kinds of soil in other places are also 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 soil. Yields under defined manage-
ment are estimated for all the soils.

Soil scientists observe how soils behave when used as
a growing place for native and cultivated plants, and
as material for structures, foundations for structures,
or covering for structures. They relate this behavior
to properties of the soils. For example, they observe
that filter fields for onsite disposal of sewage fail on
a given kind of soil, and they relate this failure to the
slow permeability of the soil or its high water table.
They see that streets, road pavements, and foundations
for houses are cracked on a named kind of soil, and
they relate this failure to the high shrink-swell poten-
tial of the soil material. Thus, they use observation and
knowledge of soil properties, together with available
research data, to predict limitations or suitability of
soils for present and potential uses.

After data have been collected and tested for the
key, or benchmark, soils in a survey area, the soil
scientists set up trial groups of soils. They test these
groups by further study and by consultation with
farmers, agronomists, engineers, and others. They then
adjust the groups according to the results of their
studies and consultation. Thus, the groups that are
finally evolved reflect up-to-date knowledge of the soils
and their behavior under current methods of use and
management.

General Soil Map

The general soil map at the back of this survey
shows, in color, the soil associations in the survey area.
A soil association is a landscape that has a distinctive
pattern of soils in defined proportions. It typically con-
sists 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 can 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 survey area,
who want to compare different parts of that area,
or who want to locate large tracts that are suitable for
a certain kind of land use. Such a map is a useful gen-
eral guide for broad planning on a watershed, a wooded
tract, or a wildlife area or for broad planning of rec-
reational facilities, community developments and such
engineering works as transportation corridors. It is not

a suitable map for detailed planning for management
of a farm or field or for selecting the exact location of a
road or building or other structure, because the soils
within an association ordinarily vary in slope, depth,
stoniness, drainage, and other characteristics that
affect their management.

The soil associations in De Witt County have been
grouped into general kinds of landscapes for broad
interpretative purposes. Each of the broad groups and
the 10 soil associations are described on the following

ages.
P Terms denoting texture in the title of most of the
associations apply to the texture of the surface layer.

Deep Loamy and Sandy and Gravelly and Very
Gravelly Sandy Soils of the Uplands

The soils in this group are neutral to acid and have
very low to high available water capacity and very slow
to medium runoff. They are used mostly for range. In
small areas they are used for crops and improved pas-
ture. In some they are mined for gravel. Most of the
soils are well suited to range and wildlife. Many are
suited to pasture and to recreational use. Some of the
less sloping and better drained soils are suited to crops.

1. Leming-Papalote association

Nearly level to gently sloping, moderately well drained,
slowly permeable, noncalcareous sandy and loamy soils

This association is on uplands. It makes up about 28
percent of the county. It is about 28 percent Leming
soj%s, 23 percent Papalote soils, and 49 percent minor
soils.

The nearly level to gently sloping Leming soils occupy
broad and narrow areas. They have a surface layer of
pale brown loamy fine sand about 12 inches thick. Be-
low this is about 14 inches of very pale brown loamy
fine sand. The subsoil is about 42 inches thick. The
upper 24 inches is sandy clay that is light brownish
gray in the upper part and light gray mottled with
yellowish brown and red in the lower part. The next
8 inches is reddish yellow sandy clay. The lower 10
inches is very pale brown sandy clay loam. The under-
lying material to a depth of 84 inches is very pale
brown loamy fine sand and weakly cemented sand-
stone.

The nearly level to gently sloping Papalote soils also
are in broad or narrow areas. They have a surface
layer that is light brownish gray fine sandy loam
about 9 inches thick. The subsoil is about 39 inches
thick. The upper 11 inches is light brownish gray sandy
clay mottled with yellowish red and brownish yellow;
the next 20 inches is mottled light gray, brownish yel-
low, and reddish yellow sandy clay; and the lower 8
inches is red clay loam. The underlying material is
pink sandy clay loam.

Also in this association are Sarnosa, Runge, Nueces,
Sarita, Miguel, Orelia, Denhawken, and Elmendorf
soils. Sarnosa, Runge, Nueces, Sarita, Denhawken, and
Elmendorf soils oceupy higher positions on the land-
scapne. The Orelia soils occupy the lower positions.

This association is used mainly for range. A few
areas are farmed. Most of the soils are suited to im-
proved pasture. They are also suited to wildlife and to
recreational use.



DE WITT COUNTY, TEXAS 3

2. Tremona association

Nearly level to gently sloping, somewhat poorly
drqlined, very slowly permeable, noncalcareous sandy
soi

This association, which makes up about 13 percent
of the county, is mainly on uplands. It is about 76 per-
cent Tremona soils and 24 percent minor soils.

The nearly level to gently sloping Tremona soils oc-
cupy irregularly shaped areas. Their surface layer is
loamy fine sand, about 28 inches thick, that is pale
brown in the upper part and very pale brown in the
lower part. The next 12 inches is gray sandy clay mot-
tled with dark yellowish brown and red. The next 18
inches is light gray sandy clay mottled with yellowish
red and yellowish brown. The underlying material to
a depth of 84 inches is mottled white sandy clay loam.

Also in this association are Crockett, Catilla, Ma-
bank, Straber, Denhawken, and Elmendorf soils. Some
are higher on the landscape. Some are lower.

Most areas are used for range. A small part is im-
proved pasture and crops.

This association is best suited to range and pasture.
It is also suited to wildlife and recreation.

3. Silvern-Ellen association

Gently sloping to sloping, well drained and moderately
well drained, moderately and moderately slowly per-
qucsble, noncaleareous gravelly and very gravelly sandy
801

This association is mainly on uplands. It makes up
about 4 percent of the county. It is about 29 percent
Silvern soils, 24 percent Ellen soils, and 47 percent
minor soils.

_The gently sloping to sloping Silvern soils occupy the
higher positions on the landscape. Their surface layer
is about 10 inches of light brownish gray very gravelly
loamy sand. Below this is about 44 inches of pinkish
gray very gravelly loamy sand, 8 inches of mottled
light brown, white, and yellowish red very gravelly
sandy clay loam, and 14 inches of dark red, firm very
gravelly sandy clay loam mottled with light gray. The
underlying material is yellowish brown gravelly sandy
clay loam.

Ellen soils are in lower positions, below Silvern soils,
and are mostly less sloping. They have a pale brown
gravelly loamy sand surface layer about 8 inches thick.
The next 20 inches is very pale brown very gravelly
loamy sand. The next 24 inches is white very gravelly
sandy clay loam mottled with dark red. The underlying
material is mottled white gravelly sandy clay loam.

Also in this association are Garcitas, Straber, and
Tremona soils.

This association is used mainly for range. In some
areas 1the surface layer of the Silvern soils is mined for
gravel. :

4. Fordtran association

Nearly level, very slowly permeable, somewhat poorly
drained, noncalcareous sandy soils

This association is mainly on uplands. It makes up
about 4 percent of the county. It is about 65 percent
Fordtran soils and 35 percent minor soils.

The nearly level Fordtran soils occupy broad areas.

Their surface layer is light brownish gray loamy fine
sand about 16 inches thick. Below this is about 12
inches of light gray loamy fine sand, 8 inches of white
sandy clay mottled with strong brown and red, 12
inches of white sandy clay mottled with rgddlsh yellow
and yellowish brown, and 10 inches of white sandy clay
loam mottled with brownish yellow and red. The under-
lyirllg material is mottled light gray, red, and reddish
yellow. )

Also in this association are Garcitas, Edna, Silvern,
and Ellen soils. Edna soils are in lower positions than
the other soils. ‘ )

This association is poorly suited to crops, but is well
suited to range and wildlife. It is used _mostly .for
range. Most of the association is also suited to im-
proved pasture and recreational use. In most areas
the Fordtran soils have excess water in the surface
layer at some seasons.

Deep and Shallow Loamy Soils of the Uplands

The soils in this group are alkaline and have very
low to medium available water capacity and slow to
rapid runoff. They are used mostly for range. In a few
areas they are used for crops or improved pasture.
They are well suited to range and wildlife. In some
areas they are suited to pasture and to recreathnal
use. In some of the less sloping parts they are suited
to crops.

5. Sarnosa-Shiner association

Nearly level to sloping, well drained, moderately per-
meable, calecareous loamy soils

This association is mainly on uplands. It makes up
about 25 percent of the county. It is about 50 percent
Sarnosa soils, 18 percent Shiner soils, and 32 percent
minor soils.

The nearly level to sloping Sarnosa soils are on side
slopes. Their surface layer is very dark gray fine sandy
loam about 16 inches thick. Below this is about 18
inches of pale brown fine sandy loam over 18 inches
of very pale brown sandy clay loam. The underlying
material is very pale brown fine sandy loam.

The Shiner soils are on the ridgetops. Their surface
layer is light brownish gray fine sandy loam about 6
inches thick. The next 10 inches is very pale brown
gravelly fine sandy loam. The underlying material is
yellow weakly cemented sandstone.

Also in this association are Miguel, Mabank, Runge,
Heiden, Cuero, Monteola, Denhawken, Elmendorf, and
Houston Black soils. All are on the lower parts of the
landscape. The Mabank, Heiden, Cuero, and Houston
Black soils are more common in the eastern part of the
association. The Miguel, Runge, Monteola, Denhawken,
and Elmendorf soils are commonly in the western part.

This association is well suited to range and- wildlife,
but is also suited to pasture and recreational use. It is
used mostly for range. A few areas are in improved
pasture.

Deep Loamy and Clayey Soils of the Uplands

The soils in this group are alkaline to acid and have
medium to high available water capacity and very slow
to rapid runoff. They are used mostly for range. In
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many areas they are used for crops and improved pas-
ture. Most areas are suited to range and wildlife. Many
areas are well suited to improved pasture or to recrea-
tional use., The less sloping, better drained areas are
well suited to crops.

6. Crockett-Mabank association

Nearly level to gently sloping, moderately well drained
and somewhat poorly drained, very slowly permeable,
noncalcareous loamy soils

This association is mainly on uplands. It makes up
about ‘7 percent of the county. It is about 43 percent
Crockett soils, 21 percent Mabank soils, and 36 percent
minor soils,.

Nearly level to gently sloping Crockett soils are on
small ridges at higher elevations. Their surface layer
is fine sandy loam about 9 inches thick. It is brown in
the upper part and dark grayish brown in the lower
part. The subsoil is about 42 inches thick. The upper
16 inches is dark grayish brown clay mottled with
vellowish brown and red; the next 13 inches is light
brownish gray, very firm clay mottled with yellowish
brown and strong brown; the lower 13 inches is mot-
tled brown, light yellowish brown, light gray, and red
firm sandy clay. Below this is about 6 inches of mot-
tled yellowish red and light gray sandy clay loam. The
underlying material is reddish yellow loam.

Mabank soils are in the lower positions. They have a
surface layer of gray fine sandy loam about 7 inches
thick. The subsoil is about 49 inches thick. The upper
12 inches is very dark gray clay, the next 18 inches is
dark gray clay, and the lower 19 inches is gray clay.
The underlying material is light gray sandy clay loam.

Also in this association are Sarnosa, Catilla, Tre-
mona, Wilson, Denhawken, and Elmendorf soils. Wil-
son soils are in the lower areas, and the other soils are
in the irregular, gently sloping, slightly higher areas.

This association is suited to range and wildlife, and
most of it is suited to improved pasture, crops, and
recreational use. It is used mostly for range. A small
part is in improved pasture and crops.

7. Sarnosa-Monteola association

Nearly level to sloping, well drained and moderately
well drained, moderately and very slowly permeable,
calcareous loamy and clayey soils

This association is mainly on uplands. It makes up
about 6 percent of the county. It is about 50 percent
Sarnosa soils, 29 percent Monteola soils, and 21 percent
minor soils.

The nearly level to sloping Sarnosa soils are on the
side slopes. Their surface layer is very dark gray fine
sandy loam about 16 inches thick. Below this is about
18 inches of pale brown fine sandy loam and about 18
inches of very pale brown sandy clay loam. The under-
lying material is very pale brown fine sandy loam.

Monteola soils are in the higher areas. Their surface
layer is very dark gray clay about 30 inches thick. Be-
low this is about 10 inches of grayish brown clay and
12 inches of very pale brown clay. The underlying ma-
terial is mottled very pale brown and yellow clay.

Also in this association are Papalote, Miguel, Runge,
Shiner, Denhawken, and Elmendorf soils. The Shiner
soils are on the ridgetops, and the other soils are in
lower areas.

This association is well suited to range, wildlife, and
recreational use. The less sloping areas are suited to
crops. Most of the association is used for range. Part
of it is in crops and improved pasture.

8. Weesatche-Papalote association

Nearly level to gently sloping, well drained and mod-
erately well drained, moderately and slowly permeable,
noncalcareous loamy soils

This association is mainly on uplands. It makes up
about 5 percent of the county. It is about 55 percent
Weesatche soils, 20 percent Papalote soils, and 25 per-
cent minor soils.

The gently sloping Weesatche soils are in the higher
positions. They have a surface layer of dark gray clay
loam about 8 inches thick. The subsoil is sandy clay
loam about 22 inches thick. The upper 9 inches is dark
grayish brown, the next 13 inches is reddish brown
mottled with red, and the lower 8 inches is reddish yel-
low mottled with red. The underlying material is about
22 inches of pink loam over stratified, white loamy
earth and weakly cemented calcium carbonate.

Papalote soils, also gently sloping, are in lower areas.
They have a surface layer of light brownish gray fine
sandy loam about 9 inches thick. The subsoil, about 39
inches thick, is mottled light brownish gray sandy clay
in the upper 11 inches, mottled sandy clay in the next
10 inches, and red clay loam in the lower 8 inches. The
underlying material is pink sandy clay loam,

Also in this association are Leming, Miguel, Runge,
Orelia, Sarnosa, Shiner, Denhawken, and Elmendorf
soils. All but the Shiner and Sarnosa soils are in lower
areas.

This association is suited to range and wildlife. Most
areas are also suited to pasture and recreational use.
Some less sloping areas are suited to crops. Most of the
association is in range. Some of it is farmed, and some
is in improved pasture.

9. Heiden-Houston Black association

Nearly level to gently sloping, very slowly permeable,
well drained and moderately well drained, calcareous
clayey soils

This association is mainly on uplands. It makes up
about 2 percent of the county. It is about 45 percent
Heiden soils, 22 percent Houston Black soils, and 33
percent minor soils.

The gently sloping Heiden soils are on higher parts
of the landscape. Their surface layer is dark grayish
brown clay about 30 inches thick. The next 12 inches
is grayish brown clay. The underlying material to a
depth of 60 inches is light olive silty clay.

The nearly level to gently sloping Houston Black
soils also are on higher parts of the landscape. They
have a surface layer of very dark gray clay about 6
inches thick. The next 34 inches is dark gray clay that
is mottled with yellowish brown in the lower part. Be-
low this, to a depth of 74 inches, is grayish brown clay
mottled with yellowish brown. The underlying mate-
rial is grayish brown clay mottled with yellowish
brown.

Also in this association are Sarnosa, Crockett, Wil-
son, and Mabank soils, all of which are on lower parts
of the landscape.
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This association is well suited to range and wildlife
and in most areas is well suited to crops and improved
pasture. It is also suited to recreational use. Most of the
association is used for native range. A small part is in
crops and improved pasture.

Deep Loamy and Clayey Soils of the Bottom Land

The soils in this group are alkaline and have high
available water capacity and slow to very slow runoff.
They are used mostly for range, but in some areas they
are used for crops and in a few for improved pasture.
The soils are well suited to range and wildlife. In most
areas they are also well suited to improved pasture,
crops, and recreational use.

10. Meguin-Trinity association

Nearly level, moderately and very slowly permeable,
well drained and somewhat poorly drained, calcareous
loamy and clayey_soils

This association is mainly on bottom land. It makes
up abput 6 percent of the county. It is about 65 percent
Meguin soils, 10 percent Trinity soils, and 25 percent
minor soils.

The Meguin soils have a dark grayish brown surface
layer of silty clay loam about 12 inches thick. Below
this is 6 inches of grayish brown silty clay loam over
26 inches of pale brown silty clay loam. The under-
lying material is very pale brown loam.

The Trinity soils have a surface layer of dark gray
clay about 86 inches thick. Below this is dark gray clay
a;bout 28 inches thick. The underlying material is gray
clay.

Also in this association are Buchel, Sinton, and De-
gola soils.

This association is well suited to range, improved
pasture, and crops. It is also suited to wildlife and
recreational use. Most of it is used for range. A small
part is in crops and improved pasture, and a few areas
are in pecan trees.

Descriptions of the Soils

Thig section describes the soil series and mapping
units in De Witt County. Each soil series is described
in detail, and then, briefly, each mapping unit in that
series, Unless it is specifically mentioned otherwise, it
is to be assumed that what is stated about the soil
series holds true for the mapping units in that series.
Thus, to get full information about any one mapping
unit, it is necessary to read both the description of the
mapping unit and the description of the soil series to
which it belongs.

An important part of the description of each soil
series is the soil profile, that is, the sequence of layers
from the surface downward to rock or other under-
lying material. Each series contains two descriptions
of this profile. The first is brief and in terms familiar
to the layman. The second, more detailed, is for those
who need to make thorough and precise studies of soils.
Color terms are for dry soil unless otherwise stated.
The profile Qescrlbed in the series is representative for
mapping units in that series, If the profile of a given
mapping unit differs from the one described for the

series, these differences are stated in describing the
mapping unit, or they are apparent in the name of
the mapping unit. The percentage of coarse fragments
is a volume measurement.

As mentioned in the section “How This Survey Was
Made,” not all mapping units are members of a soil
series. Natraqualfs, for example, do not belong to a
soil series, but nevertheless, are listed in alphabetic
order along with the soil series.

Preceding the name of each mapping unit is a sym-
bol in parentheses. This symbol identifies the mapping
unit on the detailed soil map. Listed at the end of each
description of a mapping unit is the capability unit,
range site, and pasture and hayland group to which
the mapping unit has been assigned. The page for the
description. of each- interpretative group can be found
by referring to the “Guide to Mapping Units” at the
back of this survey.

The acreage and proportionate extent of each map-
ping unit are shown in table 1. Many of the terms used
in describing soils can be found in the Glossary at the
end of this survey, and more detailed information
about the terminology and methods of soil mapping
can be obtained from the Soil Survey Manual (3).!

Branyon Series

The Branyon series consists of deep, nearly level,
calcareous clayey soils of the uplands. These soils
formed in calcareous clayey alluvial sediments.

In a representative profile the surface layer is clay.
The upper 36 inches is dark gray, and the lower 14
inches is gray. The underlying material to a depth of
84 inches is light gray silty clay.

These soils are moderately well drained and have
slow runoff. Water enters rapidly when the soil is dry
and cracked, but permeability is very slow when the
soil is moist and the cracks are closed. The available
water capacity is high.

Most areas have been used for crops, but are now
used for grazing. Some have been established to im-
proved pasture grasses, and some are in range.

Representative profile of Branyon clay, 0 to 1 per-
cent slopes, 10.8 miles north on U.S. Highway 183
from the intersection of U.S. Highways 183 and 87
in Cuero, 0.75 mile west on a county road; 0.7 mile
north and northwest on a private road to a house;
650 feet west of house along a private road; 30 feet
south; in crops:

Ap—o0 to 6 inches, dark gray (10YR 4/1) clay, very dark
gray (10YR 3/1) moist; moderate very fine granu-
lar structure; extremefy hard, very firm, sticky
and plastic; few fine roots; few ferromanganese
concretions; calcareous; moderately alkaline;
abrupt smooth boundary.

A11—6 to 36 inches, dark gray (10YR 4/1) clay, very dark
gray (10YR 8/1) moist; moderate medium angu-
Tar blocky structure that forms parallelepipeds;
extremely hard, very firm, sticky and plastic; few
fine roots; few fine calcium carbonate concretions;
few fine ferromanganese concretions; common
coarse grooved slickensides; calcareous; moder-
ately.alkaline; gradual wavy boundary.

A12—36 to 50 inches, gray (10YR 65/1) clay, dark gray
(10YR 4/1) moist; moderate medium angular
blocky structure that forms parallelepipeds; very

‘7I;a1ic numbers in parentheses refer to Literature Cited,
p.
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TABLE 1.—Approximate acreage and proportionate extent of the soils

Soil Acres | Percent Soil Acres | Percent
Branyon clay, 0 to 1 percent slopes _________ 840 0.1 |t Nueces-Sarita complex, 0 to 5 percent
Buchel clay, occasionally flooded —__________ 2,930 5 slopes _ 5,800 1.0
Catilla fine sand, 0 to 5 percent slopes —_____ 8,970 1.5 || Orelia fine sandy loam, 0 to 2 percent
Crockett fine sandy loam, 0 to 1 percent slopes __ 11,260 2.0
slopes 1,500 .2 | Papalote fine sandy loam, 0 to 1 percent
Crockett fine sandy loam, 1 to 3 percent slopes 1,240 2
slopes 11,400 1.9 | Papalote fine sandy loam, 1 to 3 percent
Crockett fine sandy loam, 3 to 5 percent slopes 43,430 7.5
slopes 3,400 .6 || Runge fine sandy loam, 0 to 1 percent
Crockett-soils, 2 to 5 percent slopes, eroded __ 7,370 1.3 slopes _ 2,680 4
Cuero sandy clay loam, 0 to 2 percent Runge fine sandy loam, 1 to 38 percent
slopes 6,930 1.2 slopes 16,000 2.7
Degola clay loam, occasionally flooded ._.___ 1,640 .3 | Runge fine sandy loam, 3 to 5 percent
Degola soils, frequently flooded ____________ 3,280 6 slopes ; 2,740 5
Denhawken-Elmendorf complex, 0 to 3 Sarnosa fine sandy loam, 0 to 1 percent
ercent slopes 16,800 2.9 slopes 2,400 4
Edna finé sandy loam, 0 to 1 percent slopes —_| 2,650 .5 || Sarnosa fine sandy loam, 1 to 3 percent
Ferris soils, 3 to 6 percent slopes, eroded __._. 1,330 2 slopes _ 33,900 5.8
Fordtran loamy fine sand, 0 to 1 percent Sarnosa fine sandy loam, 3 to 5 percent
slopes 15,320 2.6| slopes ____ 34,630 6.0
Garcitas gravelly loamy fine sand, 0 to 3 ) Sarnosa fine sandy loam, 5 to 8 percent
percent slopes 8,810 1.5 slopes __ 13,030 2.2
Goldmire very gravelly soils, 1 to 8 Sarnosa soils, 8 to 5 percent slopes, eroded __ 9,440 1.6
percent slopes 3,270 .6 || Shiner fine sandy loam, 1 to 5 percent
Heiden clay, 1 to 3 percent slopes __._______ 2,490 A4 slopes 16,390 2.8
Heiden clay, 3 to 5 percent slopes __________ 3,050 .5 || Shiner fine sandy loam, 5 to 8 percent
Houston Black clay, 0 to 1 percent slopes ___ 770 1| _ slopes 10,400 1.8
Houston Black clay, 1 to 3 percent slopes ___ 2,230 4 || Silvern-Ellen complex, 1 to 8 percent slopes_-| 12,500 2.2
Leemont clay, 3 to 5 percent slopes ________ 6,980 1.2 | Sinton loam 1,630 3
Leemont clay, 5 to 8 percent slopes ________ 940 .2 || Straber loamy fine sand, 0 to 1 percent
Leming loamy fine sand, 0 to 5 percent slopes 3,500 .6
slopes 47,060 7.9 | Straber loamy fine sand, 1 to 5 percent
Lupe gravelly sandy clay loam, 1 to 8 slopes 12,670 2.2
percent slopes 2,920 .5 || Tremona loamy fine sand, 0 to 5 percent
Mabank fine sandy loam, 0 to 1 percent slopes 50,000 8.6
slopes 6,840 1.2 | Tremona gravelly loamy sand, 1 to 5 percent
Mabank fine sandy loam, 1 to 3 percent slopes 24,220 4.2
slopes 5,510 .9 | Trinity clay, occasionally flooded ___________ 3,320 .6
Meguin silty clay loam, occasionally Trinity clay, frequently flooded ____________ 1,930 3
flooded 19,370 3.3 || Valco sandy clay loam, 1 to 8 percent
Meguin soils, frequently flooded ____________ 9,500 1.7 slopes _ 770 1
Miguel fine sandy loam, 3 to 5 percent Weesatche sandy clay loam, 1 to 3 percent
slopes 5,980 1.0 slopes ___ 22,500 3.9
Miguel fine sandy loam, 8 to 5 percent Weesatche sandy clay loam, 3 to 5 percent
slopes, eroded 3,670 .6 slopes _.. 3,870 NG
Monteola clay, 0 to 1 percent slopes ___._____ 1,880 .3 || Wilson clay loam, 0 to 1 percent slopes _____ 9,620 1.7
Monteola clay, 1 to 8 percent slopes ________ 8,500 1.5 | Wilson clay loam, 1 to 3 percent slopes .____ 4,170 N
Natraqualfs 350 .1 | Zalla fine sand, occasionally flooded ________ 4,180 q
Total 582,400 100.0

hard, very firm, sticky and plastic; common fine
caleium carbonate concretions; few fine ferroman-
ganese concretions; many fine slickensides; cal-
careous; moderately alkaline; gradual wavy

boundary.

AC1—50 to 70 inches, light gray (10YR 7/2) silty clay,
light brownish gray (10YR 6/2) moist; moderate
medium angular blocky structure; very hard, very
firm, sticky and plastic; few soft masses and weakly
cemented concretions of calcium carbonate; few
fine ferromanganese concretions; calcareous; mod-
erately alkaline; gradual wavy boundary.

AC2—170 to 84 inches, light gray (10YR 7/2) silty clay,
light gray (10YR 6/2) moist, few fine distinct
yellowish brown (10YR 5/4) mottles; moderate
medium angular blocky structure; very hard, very
firm, sticky and plastic; calcareous; moderately
alkaline.

The solum is 60 to 90 inches thick. The A horizon is 40 to
70 inches thick. It is dark gray or very dark gray in the
upper part and gray in the lower part. Common slickensides
are below a depth of about 12 to 24 inches. The extremes of

amplitude or waviness of the boundary between the A and
AC horizons vary from abcut 4 to 17 inches. In most years
cracks at least 1 centimeter wide extend to a depth of 20
inches and remain open from 90 to 150 days.

The AC horizon is gray, light gray, light brownish gray,
grayish brown, pale brown, or light yellowish brown. The
texture is clay or silty clay.

BrA-—Branyon clay, 0 to 1 percent slopes. This
nearly level soil is on ancient terraces. Areas range
from 30 to 150 acres or more in size. They are irregular
in shape. ) )

Included in some mapped areas of this soil are 1- to
4-acre areas of Wilson, Houston Black, and Heiden
soils. Also included are areas of Branyon clay that have
slopes of 1 to 3 percent. Included soils make up less
than 10 percent of any mapped area.

This Branyon soil is well s.uited_ to crops, but most
areas are now used for grazing livestock. A feW are
used for crops. Some are in improved pasture of intro-
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duced grasses. Soil blowing and water erosion are slight
hazards. Capability unit IIw-3; Blackland range site;
pasture and hayland group 7A.

Buchel Series

The Buchel series consists of deep, nearly level, cal-
careous clayey soils of low terraces. These soils formed
in clayey alluvial sediments.

In a representative profile the surface layer is dark
gray clay about 16 inches thick. The next 52 inches is
clay. It is grayish brown in the upper 24 inches and
light brownish gray in the lower 28 inches. The under-
lying material to a depth of 84 inches is light gray clay.

These soils are moderately well drained and have
slow runoff. Water enters rapidly when the soil is dry
and cracked, but permeability is very slow when the
soil is moist and the cracks are closed. The available
water capacity is high.

Most areas are used for range. Some are used for
grops, some for improved pasture, and some for pecan

rees. .

Representative profile of Buchel clay, occasionally
flooded, 4.7 miles north on U.S. Highway 183 from the
intersection of U.S. Highways 183 and 87 in Cuero;
0.6 mile west and south on a county road; 0.6 mile
west-northwest through a cattle guard to the northeast
corner of a field; 350 feet west and 150 feet south; in
crops:

Ap—o0 to 16 inches, dark gray (10YR 4/1) clay, very dark
gray (10YR 3/1) moist; moderate fine subangular
blocky structure; very hard, firm, very sticky; com-
mon fine roots; few snail shell fragments; calcar-
eous; moderately alkaline; gradual wavy boundary.

AC1—16 to 40 inches, grayish brown (10YR 5/2) clay,
dark grayish brown (10YR 4/2) moist; moderate
medium angular blocky structure; common paral-
lelepipeds tilted 30° to 45° from the horizontal;
few slickensides; very hard, firm, very stickf', very
plastic; common fine roots; few snail shell frag-
ments; calcareous; moderately alkaline; gradual
wavy boundary.

AC2—40 to 68 inches, light brownish gray (10YR 6/2)
moist clay; common parallelepipeds tilted 30° to
45° from the horizontal, parting to weak fine sub-
angular blocky structure; extremely hard, very
firm, very sticky, verf plastic; few intersecting
slickensides; few weakly cemented calcium carbon-
ate concretions; calcareous; moderately alkaline;
gradual wavy boundary.

C—68 to 84 inches, light gray (10YR 7/2) clay, light
brownish gray (10YR 6/2) moist; massive; ex-
tremely hard, very firm, very sticky, very plastic;
few weakly cemented calcium carbonate concre-
tions; calcareous; moderately alkaline.

The solum is 46 to 78 inches thick. The A horizon is 12 to

32 inches thick and is dark gray or very dark gray. The

texture between depths of 10 and 40 inches is clay or silty

clay. Clay content ranges from 45 to 60 percent. The ampli-
tude of waviness of the boundary between the A and AC
horizons ranges from 5 to about 16 inches. The AC horizon
is light brownish gray, grayish brown, or pale brown. The

C horizon is light gray, pale brown, or very pale brown.

Bu—Buchel clay, occasionally flooded. This nearly
level s011_ is on terraces along the outer edges of the
flood plain. It is flooded on the average of once each 4
to 10 years. Areas are irregular in shape and range
from about 25 to 140 acres in size,

Included in some mapped areas of this soil are 3- to
8-acre areas of a soil that is similar to the Buchel soil
but has a lighter colored surface layer, and small nar-

row areas of a soil that is similar to the Buchel soil
but has a thicker, dark-colored surface layer. Also in-
cluded are narrow 2- to 4-acre areas of Meguin soils.
Included soils make up less than 15 percent of any
mapped area.

Most areas are used as range. Several areas are used
for crops and a few are established to improved pas-
ture. Some are used for pecan trees. The hazards of
soil blowing and water erosion are slight. Capability
unit ITw—3 ; Clayey Bottomland range site; pasture and
hayland group TA.

Catilla Series

The Catilla series consists of deep, nearly level to
gently sloping, noncalcareous sandy soils of the up-
lands. These soils formed in sandy to loamy material
that has been reworked by wind.

In a representative profile the surface layer is fine
sand about 46 inches thick. It is light brownish gray
in the upper 10 inches and very pale brown in the lower
36 inches. The next layer is sandy clay loam to a depth
of 75 inches. It is light yellowish brown in the upper
19 inches and light gray in the lower 10 inches.

These soils are moderately well drained and have
very slow runoff. Permeability is moderately slow, and
the available water capacity is low.

Most areas are used for range. A few are in improved
pasture.

Representative profile of Catilla fine sand, 0- to 5
percent slopes, about 4 miles north of Cuero to the
junction of U.S. Highways 183 and 77A; then north
on U.S. Highway 77A, 4.9 miles to the Edgar Com-
munity on U.S. Highway 77A; then 0.15 mile east,
0.95 mile south, and 0.55 mile east on a county road,
and 310 feet south of road corner; in a pasture:

A1—0 to 10 inches, light brownish gray (10YR 6/2) fine
sand, brown (10YR 4/38) moist; single grained;
loose, very friable; common roots; slightly acid;
clear smooth boundary.

A2—10 to 46 inches, very pale brown (10YR 8/4) fine sand,

" very pale brown (10YR 7/4) moist; single
grained; loose, very friable; few fine roots; few
fine siliceous pebbles; medium acid; clear wavy
boundary.

B21t—46 to 52 inches, light yellowish brown (10YR 6/4)
sandy clay loam, yellowish brown (10YR 5/4)
moist; few fine and medium distinct light ‘gray
(10YR 7/1) mottles; weak coarse blocky struc-
ture; very hard, firm; few fine roots; many me-
dium pores; strongly acid; gradual smooth bound-

: ary.

B22t—52 to 65 inches, light yellowish brown (10YR 6/4)
sandy clay loam, yellowish brown (10YR 5/4)
moist; common coarse prominent dark red (10R
3/6) and few fine faint light gray (10YR 7/1
mottles; weak coarse blocky structure; very hard,
firm; few distinct clay films in pores; about 5 per-
cent plinthite within the dark red mottled areas;
strongly acid; gradual smooth boundary.

B23t—65 to 75 inches, light gray (10YR 7/1) sandy clay
loam; many coarse dark red (10R 8/6) and few
fine and medium yellowish brown (10YR 5/4)
prominent mottles; weak coarse blocky structure;
very hard, firm; about 10 percent plinthite within
the dark red mottled areas; strongly acid.

The solum is 60 to more than 100 inches thick.

The Al horizon is 8 to 16 inches thick. It is grayish
brown, light brownish gray, pale brown, or very pale brown.
Reaction is slightly or medium acid. Coarse fragments of
siliceous pebbles in the Al and A2 horizons range from
none to about 10 percent.
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The A2 horizon is 22 to 44 inches thick. It is brown, very
pale brown, light gray, or white loamy fine sand or fine
sand. Reaction is slightly or medium acid.

The B2t horizon is pale brown, very pale brown, light
yellowish brown, yellowish brown, or light gray mottled in
shades of red, yellow, and gray. Mottles are few or common
in the upper part, but increase in abundance and size with
increasing depth. Some profiles are as much as 10 percent
coarse fragments, mainly siliceous pebbles. The B2t horizon
is medium acid through very strongly acid.

CaC—cCatilla fine sand, 0 to 5 percent slopes. This
nearly level to gently sloping soil 1s on uplangs. Areas
range from 15 to 200 acres or more in size. They are
irregular to oval in shape.

Included in some mapped areas of this soil are 1-
to 5-acre areas of Tremona soils. Included soils make
up less than 12 percent of any one mapped area.

This soil is poorly suited to crops. Nearly all the
acreage is used for range. A few scattered areas are in
improved pasture, Soil blowing is a severe hazard, and
water erosion a slight hazard. Capability unit ITe-9;
Deep Sand Savannah range site; pasture and hayland
group 9B.

Crockett Series

The Crockett series consists of deep, nearly level to
gently sloping, noncalcareous loamy soils of the up-
lands. These soils formed in clay or shale interbedded
with sandier material.

In a representative profile the surface layer is fine
sandy loam about 9 inches thick. It is brown in the
upper part and dark grayish brown in the lower part.
The subsoil is about 42 inches thick. The upper 16
inches is mottled dark grayish brown clay, the next
13 inches is mottled light brownish gray clay, and the
lower 13 inches is mottled brown sandy clay. The next
6 inches is mottled light gray sandy clay loam. The
underlying material to a depth of 84 inches is reddish
yellow loam,

These soils are moderately well drained and have
slow to rapid runoff. They are very slowly permeable.
The available water capacity is high.

Most areas are used as range. A few are used for
crops, and a few are in improved pasture.

Representative profile of Crockett fine sandy loam,
1 to 3 percent slopes, 2.4 miles west on a county road
from the intersection of U.S, Highway 77A (business)
and U.S. Highway 77A (bypass) at the southwest edge
of Yoakum; 1.3 miles south on a county road: 0.95
mile west; 0.25 mile north on private road; 150 feet
east and 40 feet south of road; in range:

Ap—O0 to 4 inches, brown (10YR 5/3) fine sandy loam, dark
brown (10YR 4/3) moist; weak fine granular
structure; very hard and crusty dry, very friable
moist; common fine roots; few fine siliceous peb-
bles; medium acid; abrupt wavy boundary.

Al—4 to 9 inches, dark grayish brown (10YR 4/2) fine
sandy loam, very dark grayish brown (10YR 3/2
moist; weak fine granular structure; very hard,
very friable; common fine roots; medium acid;
abrupt wavy boundary.

B21t—9 to 25 inches, coarsely mottled dark grayish brown
(10YR 4/2) and reddish brown (5YR 4/4) clay;
common fine yellowish brown (10YR 5/4) and red
(2.5YR 4/6) mottles: peds are coated with dark
grayish brown (10YR 4/2) coatings; strong me-
dium blocky structure; extremely hard, very firm,
very sticky and plastic; few fine roots between
peds; many thick clay films; few fine siliceous
pebbles; slightly acid; gradual boundary.

B22t—25 to 38 inches, coarsely mottled light brownish gra
(10YR 6/2) and yellowish brown (10YR 5/6
clay; common medium faint yellowish brown
(10YR 5/4) and a few fine distinct strong brown
(7.5YR 5/6) mottles; moderate to strong medium
and coarse blocky structure; extremely hard, very
firm, sticky and plastic; few fine roots; many thick
clay films; slightly acid; gradual boundary. L

B23t—38 to 51 inches, mottled brown (10YR 5/3), light
yellowish brown (10YR 6/4), light gray (10YR
7/2), and red sandy clay; weak coarse blocky
structure; very hard, very firm, sticky; mildly al-
kaline; gradual wavy boundary.

B3—51 to 57 inches, distinctly and coarsely mottled light
gray (10YR 7/2) and yellowish red (5YR 5/6)
sandy clay loam; massive; hard, firm, slightly
sticky; few thin clay films; mildly alkaline; grad-
ual boundary.

C—>57 to 84 inches, reddish yellow (7.5YR 6/6) loam, red-
dish yellow (7.5YR 6/6) moist; massive; slightly
hard, friable; calcareous; moderately alkaline. °

The solum is 40 to 60 inches thick. The A horizon is 4 to
12 inches thick. It is brown, grayish brown, or dark grayish
brown. Reaction ranges from medium acid through neutral.

The B2t horizon ranges from 26 to 50 inches in thickness.
It is dark grayish brown, grayish brown, brown, light
brownish gray, yellow, red, or olive. Mottles are few to
common in shades of olive, yellow, red, brown, or gray. The
texture is clay loam, clay, or sandy clay; the upper 20 inches
is 35 to B0 percent clay. Reaction ranges from slightly acid
through mildly alkaline in the upper part of this horizon
and from medium acid through mildly alkaline in the lower
part.

The B3 horizon is 6 to 16 inches thick. It is light gray,
vellowish red, or light olive brown. Mottles range from
none to common in shades of yellow, red, brown, or gray.
The texture ranges from sandy clay loam to clay. Reaction
ranges from slightly acid to mildly alkaline. .

The C horizon is 40 to 60 inches below the surface. It is
reddish yellow, reddish brown, or brownish yellow. The
texture is loam to sandy clay. Reaction ranges from very
slightly acid to moderately alkaline. The content of calcium
carbonate concretions ranges from 0 to 10 percent. -

CrA—Crockett fine sandy loam, 0 to 1 percent slopes.
This nearly level soil is on uplands. Areas range from
about 10 to 150 acres in size and are oval to irregular
in shape. The surface layer is grayish brown fine sandy
loam about 11 inches thick. Below this is about 7 inches
of dark grayish brown clay having a few reddish brown
mottles, 17 inches of light brownish gray clay mottled
with yellowish brqwn, and 14 inches of grayish brown
clay. The underlying material to a depth of 62 inches
is reddish yellow clay. _

Included in some mapped areas of this soil are oval
to narrow areas of Mabank soils less than 4 acres in
size and a few, small, oval-shaped areas of Cuero soils.
Included soils make up less than 15 percent of any one
mavoped area.

This Crockett soil is best suited to range. Most areas
are uséd for grazing livestock. Several are cropped. A
few are in improved pasture. Soil blowing and water
erosion are slight hazards. Capability unit I1Is-2; Clay-
pan Prairie (BL) range site; pasture and hayland
group 8A.

(.]rB——Crocket.t fine sandy loam, 1 to 3 percent slopes.
This gently sloping soil is on uplands. Areas are about
12 to 180 acres or more in size and are long to irregular
in shape. This soil has the profile described as repre-
sentative of the series.

Included in some mapped areas of this soil are 2-
to 3-acre areas of Mabank soils and a few areas, less
than 1 acre each, of Cuero soils. Included soils make
up less than 12 percent of any one mapped area.
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This Crockett soil is not well suited to crops. Only a
few small areas are cropped. Most areas are used for
range. Some are in improved pasture. Soil blowing is
a slight hazard, and water erosion a moderate hazard.
Capability unit IITe~1; Claypan Prairie (BL) range
site; pasture and hayland group 8A.

CrC—Crockett fine sandy loam, 3 to 5 percent slopes.
This gently sloping soil is on uplands. The areas range
from 10 to 100 acres in size, but are dominantly about
30 acres. They are irregular in shape. The surface layer
is brown fine sandy loam about 4 inches thick. Below
this is about 5 inches of dark grayish brown fine sandy
loam, 8 inches of dark grayish brown clay mottled with
red and dark yellowish brown, about 24 inches of gray-
ish brown clay mottled with strong brown, and about
8 inches of light brownish clay. The next layer to a
depth of 78 inches is reddish yellow clay loam.

This soil is used mostly for range. It is not well suited
to crops, but a few areas are cultivated. Soil blowing is
a slight hazard, and water erosion a severe hazard. A
few areas are in improved pasture. Capability unit
IVe-1; Claypan Prairie (BL) range site; pasture and
‘hayland group 8A.

CsC2—Crockett soils, 2 to 5 percent slopes, eroded.
These gently sloping soils are on uplands. Areas are
irregular in shape. They average about 75 acres in size,
but some are as large as 700 acres. The original fine
sandy loam surface layer has been thinned by erosion,
and in places more than half of it has been removed. In
some places all of the original layer has been removed
and the present layer is clay loam or clay. Gullies 5 feet
deep and 10 feet wide have formed in some areas.

The surface layer is grayish brown fine sandy loam
about 7 inches thick. In sequence downward is about
12 inches of brown clay mottled with brownish yellow
and red, 13 inches of light brownish gray clay mottled
with brownish yellow and light brownish gray, and
15 inches of light olive brown sandy clay mottled with
light gray and brownish yellow. Below this to a depth
of 60 inches is brownish yellow sandy clay.

Crockett soils are poorly suited to crops. Almost all
areas are in range. A few are in improved pasture.
Soil blowing is a slight hazard, and water erosion a
severe hazard. Capability unit IVe-5; Claypan Prairie
(BL) range site; pasture and hayland group 8A.

Cuero Series

The Cuero series consists of deep, nearly level to
gently sloping loamy soils of the uplands. These soils
formed in calcareous loamy material that contains thin
strata of weakly cemented sandstone.

In a representative profile the surface layer is dark
grayish brown sandy clay loam about 8 inches thick.
The subsoil is about 20 inches of sandy clay loam. It is
very dark grayish brown in the upper 8 inches and
brown in the lower 12 inches. The next 35 inches is
clay loam. It is reddish brown in the upper part and
light brown in the lower part. The underlying material
to a depth of 90 inches is pale yellow, weakly cemented,
calcareous sandstone,

These soils are well drained and have slow runoff.
They are moderately permeable. The available water
capacity is high.

These soils are well suited to crops, and a few areas

are cropped. Most areas are used for range. A few are
in improved pasture.

Representative profile of Cuero sandy clay loam, 0
to 2 percent slopes, 10.6 miles north on U.S. Highway
183 from the intersection of U.S. Highway 183 and
U.S. Highway 87 in Cuero; 1.6 miles east on Farm
Road 951; 1.5 miles north on a county road; 200 feet
east along a field boundary and 50 feet north of field
boundary; in range:

Al1—0 to 8 inches, very dark grayish brown (10YR 3/2)
sandy clay loam, very dark brown (10YR 2/2)
moist; weak fine granular structure; slightly hard,
friable, slightly sticky; common fine roots; many
worm casts; neutral; gradual smooth boundary.

B1t—8 to 16 inches, very dark grayish brown (10YR 3/2)
sandy clay loam, very dark brown (10YR 2/2)
moist; moderate medium prismatic structure part-
ing to moderate medium subangular blocky;
slightly hard, firm, slightly sticky; commeon fine
roots; many fine pores; few thin cfay films; neu-
“tral; gradual smooth boundary.

B21t—16 to 22 inches, brown (7.5YR 4/2) sandy clay loam,
dark brown (7.5YR 3/2) moist; strong medium
subangular blocky structure; hard, firm, sticky;
few fine roots; many fine pores; continuous thin
clay films; mildly alkaline; gradual smooth bound-

ary.

B22t—22 to 28 inches, brown (7.5YR 5/4) sandy clay loam,
dark brown (7.5YR 4/4) moist; strong medium
and coarse subangular blocky structure; hard,
firm, slightly sticky; few fine roots; continuous
thin clay films; mildly alkaline; gradual smooth
boundary.

B3ca—28 to 40 inches, reddish brown (5YR 5/4) clay loam,
reddish brown (6YR 4/4{) moist; strong medium
and coarse subangular blocky structure; hard,
firm, slightly sticky; few fine roots; few thin clay
films; few segregations of calcium carbonate in
coatings on surfaces of peds and in fine concre-
tions; calcareous; moderately alkaline; gradual
smooth boundary.

Cca—40 to 63 inches, light brown (7.5YR 6/4) clay loam,
brown (7.5YR 5/4) moist; massive; slightly hard,
firm, slightly sticky; common threads and concre-
tions of caYcium carbonate; few soft sandstone
fragments; calcareous; moderately alkaline; dif-
fuse wavy boundary.

C2—63. to 90 inches, pale yellow (2.5Y 8/4) weakly ce-
mented calcareous sandstone containing seams and
pockets of calecareous clay loam.

The solum is 30 to 60 inches thick. Depth to segregated
calcium carbonate in the form of threads, films, or soft
masses ranges from 22 to 36 inches.

The A and Blt horizons are dark gray, very dark gray,
grayish brown, dark grayish brown, very dark grayish
brown, or dark brown. The Blt horizon is sandy clay loam
or clay loam. Reaction is neutral or mildly alkaline.

The B2t horizon is dark grayish brown, brown, reddish
brown, or dark reddish brown. It is sandy clay loam or clay
loam. The clay content is 25 to 35 percent. Reaction is mildly
alkaline or moderately alkaline. The B3ca horizon is reddish
brown, dark brown, brown, or light yellowish brown.

The calcium. carbonate equivalent of the Ceca horizon
ranges from 15 to 40 percent. The C horizon ranges from
weakly cemented calcareous sandstone to massive calcar-
eous loamy earth.

CuB—Cuero sandy clay loam, 0 to 2 percent slopes.
This nearly level to gently sloping soil is on uplands.
Areas range from about 8 to 100 acres in size, but are
dominantly about 40 acres. They are irregular and long
in shape.

Included in some mapped areas of this soil are 1- to
3-acre areas of Sarnosa, Mabank, and Crockett soils.
Included soils make up less than 12 percent of any
mapped area.
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This soil is well suited to crops, and several areas
are farmed to crops commonly grown in the county.
Most areas are used for range. A few are in improved
pasture. The hazards of soil blowing and water erosion
are slight. Capability unit IIe—4; Clay Loam range site;
pasture and hayland group 7C.

Degola Series

The Degola series consists of deep, nearly level, non-
calcareous loamy soils of the bottom land. These soils
formed in loamy alluvium.

In a representative profile the surface layer is clay
loam about 30 inches thick, The upper 6 inches is dark
gray, the next 8 inches is very dark gray, and the
lower 16 inches is dark gray. The underlying material
to a depth of 70 inches is sandy clay loam. It is gray in
the upper part and white in the lower part.

These soils are well drained and have slow runoff.
They are moderately permeable, and the available wa-
ter capacity is high.

Most areas are used for range. Some are in improved
pasture, and a few are cropped.

Representative profile of Degola clay loam in an area
of Degola soils, frequently flooded, 10 miles northeast
on Farm Road 1447 from the intersection of U.S. High-
way 183 and Farm Road 1447 in Cuero to a paved
county road; then 0.65 mile northwest on a paved
county road, 0.15 mile southwest and 0.85 mile north-
east on a county road, and 250 feet east-southeast of
the gate; in range:

A11—0 to 6 inches, dark gray (10YR 4/1) clay loam, very
dark gray (10YR 3/1) moist; moderate very fine
subangular blocky structure; hard, firm, sticky;
many fine roots; neutral; clear smooth boundary.

A12—6 to 14 inches, very dark gray (10YR 3/1) clay loam,
black (10YR 2/1) moist; strong medium subangu-
lar blocky structure; hard, firm, sticky; common
fine roots; neutral; clear smooth boundary.

A13—14 to 30 inches, dark gray (10YR 4/1) clay loam,
very dark gray (10YR 8/1) moist; weak very
fine subangular blocky structure; hard, firm, sticky;
few fine roots; neutral; clear smooth boundary.

C1—30 to 36 inches, gray (10YR 5/1) sandy clay loam,
dark gray (10YR 4/1) moist; massive; few fine
dark brown segregations of iron manganese; neu-
tral; gradual smooth boundary.

C2—36 to 70 inches, white (10YR 8/2) sandy clay loam,
light gray (10YR 7/2) moist; common medium
distinct brownish yellow mottles; massive; very
hard, firm; few very thin strata of fine sandy loam
texture; few to common soft masses of calcium
carbonate; few fine siliceous pebbles; mildly alka-
line; gradual smooth boundary.

The A1l horizon is 6 to 16 inches thick. It is very dark
gray, dark gray, gray, dark grayish brown, or grayish
brown. The texture is loam or clay loam.

The A12 horizon is 0 to 20 inches thick. It is very dark
gray, dark gray, gray, very dark grayish brown, dark gray-
ish brown, or grayish brown. The texture is sandy clay loam
or clay loam. The clay content of the 10- to 40-inch control
section is 22 to 35 percent.

The C horizon is 30 to 50 inches below the surface. It is
gray, very pale brown, or white.

De—Degola clay loam, occasionally flooded. This
nearly level soil occurs as long and irregular areas on
bottom land along creeks. Areas range from 12 to 150
acres or more in size, but dominantly are about 50
acres. Slopes are 0 to 1 percent. Flooding occurs once
31‘ more in 4 to 10 years during the period April to

une.

The surface layer is dark grayish brown clay loam
about 32 inches thick. The underlying material to a
depth of about 72 inches is gray clay loam.

Included in some mapped areas of this soil are small
areas of Meguin, Trinity, and Zalla soils. Also included
are small areas where the surface layer is less than 20
inches thick and areas where it is fine sandy loam.
Included areas make up less than 15 percent of any one
mapped area.

This Degola soil is well suited to crops, and about
one-third of the acreage is cropped. Most areas are in
range. A few are in improved pasture. Soil blowing
and water erosion are slight hazards. Capability unit
IIw-2; Loamy Bottomland range site; pasture and hay-
land group 1C.

Dg—Degola soils, frequently flooded. These nearly
level soils occur as long, irregular areas along the flood
plains of creeks. They have the profile described as
representative of the series. The surface layer is clay or
clay loam. Areas range from 15 to 200 acres or more
in size, but are dominantly about 50 acres. Slopes are
0 to 1 percent. These soils are flooded one or more times
in 1 to 4 years.

Included in some mapped areas of this soil are 1-
to 6-acre areas of Meguin and Trinity soils. Also in-
cluded are small areas where the surface layer is less
than 20 inches thick. Included soils make up less than
12 percent of any mapped area.

Degola soils are not farmed because flooding is a
hazard. Most of the acreage is used as range. A few
areas are in improved pasture. Soil blowing and water
erosion are slight hazards. Capability unit Vw-1;
Loamy Bottomland range site; pasture and hayland
group 1C.

Denhawken Series

The Denhawken series consists of deep, nearly level
to gently sloping, calcareous loamy soils of the uplands.
These soils formed in calcareous clayey marine shale.

In a representative profile the surface layer is gray-
ish brown clay loam about 6 inches thick. The next 44
inches is light brownish gray clay loam. The under-
lying material to a depth of 82 inches is pink clay loam.

These soils are well drained and very slowly per-
meable. Runoff is slow, and the available water capac-
ity is high.

These soils are used mostly as range. They are suited
to crops, and a small acreage is cropped. A few areas
are in improved pasture.

Representative profile of Denhawken clay loam, in
an area of Denhawken-Elmendorf complex, 0 to 3 per-
cent slopes, 11 miles south of U.S. Highway 183 from
the intersection of U.S. Highways 87 and 183 in Cuero;
then 0.6 mile northwest on a county road, 1,750 feet
north on a private road, and 100 feet east-southeast;
in range:

Al1—0 to 6 inches, grayish brown (10YR 5/2) clay loam,
dark grayish brown (10YR 4/2) moist; weak fine
granular structure; hard, friable; common fine
roots; few fine siliceous pebbles; calcareous; mod-
erately alkaline; gradual wavy boundary.

B21—6 to 28 inches, light brownish gray (2.5Y 6/2) clay
loam, grayish brown (2.5Y 5/2) moist; moderate
medium and fine angular blocky structure; very

hard, very firm; common fine roots; evident pres-
sure faces; few fine calcium carbonate concretions;
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calcareous;
boundary.

B22ca—28 to 50 inches, light brownish gray (2.5Y 6/2)
clay loam, grayish brown (2.5Y 5/2) moist; com-
mon medium distinct yellowish brown (10YR 5/4)
mottles; moderate medium and fine angular blocky
structure; very hard, very firm; few fine roots;
evident pressure faces; about 8 percent soft masses
of calcium carbonate; calcareous; moderately alka-
line; gradual wavy boundary.

Cca—b50 to 82 inches, pink (7.5YR 7/4) clay loam, light
brown (7.5YR 6/4) moist; massive; very hard,
very firm; few fine ferromanganese concretions;
common fine calcium carbonate concretions; cal-
careous; moderately alkaline.

The Al horizon is 5 to 10 inches thick. It is grayish
blrown, brown, or pale brown. The texture is clay loam or
clay.

The B21 horizon is 6 to 18 inches thick. It is light brown-

ish gray, grayish brown, brown, or pale brown. The texture
is clay loam or clay.

The B22ca horizon is 12 to 22 inches thick. It is light
brownish gray, grayish brown, brown, or pale brown. Mot-
tling ranges from none to common, medium, yellowish brown
to pink. The texture is clay loam or clay.

The Cea horizon is 40 to 64 inches below the surface. It is
light reddish brown, reddish brown, pink, or light brown.
The content of soft masses of calcium carbonate ranges from
a few to as much as 40 percent by volume.

DuB—Denhawken-Elmendorf complex, 0 to 3 per-
cent slopes. This nearly level to gently sloping mapping
unit is on uplands. It is about 60 percent Denhawken
soils, 34 percent Elmendorf soil, and 6 percent Crock-
ett, Miguel, and Wilson soils. Areas are irregular in
shape and about 8 to 300 acres in size. The Denhawken
soil is on microhighs about 2 to 8 inches higher than
the adjoining microdepressions. The Elmendorf soil is
in the microdepressions.

Included in mapped areas of these soils are oval-
shaped areas, 6 to 14 acres in size, where the slope
is about 4 percent. Included areas make up less than
15 percent of any one mapped area.

These soils are suited to crops. Only a few areas are
cropped. A few are in improved pasture. Most are used
as range. The hazards of soil blowing and water erosion
are slight. Capability unit IITe—4 ; Blackland range site;
pasture and hayland group 7A.

moderately alkaline; gradual wavy

Edna Series

The Edna series consists of deep, nearly level, non-
calcareous loamy soils of the uplands. These soils
formed in loamy to clayey unconsolidated sediments
on marine terraces.

In a representative profile the surface layer is gray
fine sandy loam about 7 inches thick. The next 27 inches
is gray clay. The next 50 inches is light gray sandy
clay loam.

These soils are poorly drained and have very slow
runoff. They are very slowly permeable, and the avail-
able water capacity is high.

Most areas are used for range.

Representative profile of Edna fine sandy loam, 0 to
1 percent slopes, 11 miles southeast on U.S. Highway
87 to Thomaston from the intersection of U.S. High-
ways 183 and 87 in Cuero; 9 miles northeast on county
road to a cattle guard; 0.25 mile northwest on a private
road in the Gohlke oilfield; 1.2 miles southwest on oil-
field road; 0.45 mile north-northwest on an oilfield road
to a point 275 feet south of a “T” road intersection.

This point is 120 feet north of a low ponded area and
85 feet west of the private road:

A1—0 to 7 inches, gray (10YR 6/1) fine sandy loam, gray
(10YR 5/1) moist; weak granular structure; mas-
sive; extremely hard, very friable; common fine
roots; slightly acid; abrupt wavy boundary.

B21tg—7 to 20 inches, gray (10YR 5/1) clay, dark gray
(10YR 4/1) moist; moderate coarse blocky struc-
ture;. extremely hard, very firm, sticky and plas-
tic; few fine roots; common clay films; few fine
siliceous pebbles; slightly acid; gradual wavy
boundary.

B22tg—20 to 34 inches, gray (10YR 5/1) clay, dark gray
(10YR 4/1) moist, common medium distinct light
gray (5Y 6/1) mottles, gray (5Y 5/1) moist;
weak medium blocky structure; few fine roots be-
tween peds; few clay films; neutral; gradual wavy

. boundary.

B31g—34 to 72 inches, light gray (2.5Y 7/2) sandy clay
loam, light gray (2.5Y 6/2) moist; few medium
distinet yellowish brown mottles; weak medium and
coarse blocky structure; very hard, firm, slightly
sticky and plastic; common medium ferromanga-
nese concretions; mildly alkaline; gradual wavy
boundary.

B32g—172 to 84 inches, light gray (2.5Y 7/2) sandy clay
loam, light brownish gray (2.5Y 6/2) moist; com-
mon medium distinet yellow (10YR 7/8) mottles;
weak medium and coarse blocky structure; very
hard, firm, slightly sticky; common medium ferro-
manganese concretions; mildly alkaline,

The solum is 60 to 100 inches thick. The A horizon is 5 to
10 inches thick. It is gray, dark gray, or light gray. Reaction
ranges from medium acid to neutral.

The B2tg horizon is 24 to 40 inches thick. It is gray, light
gray, or dark gray. Mottles are few to common in shades of
yellow, brown, olive, light gray, or gray. The texture ranges
from clay to sandy clay. Reaction is from medium acid to
neutral.

The B3g horizon is 24 to 60 inches thick. It is gray, light
gray or light yellowish brown mottled with yellow, brown,
or olive. The texture ranges from sandy clay to clay loam.
Reaction ranges from neutral through moderately alkaline.

EdA—Edna fine sandy loam, 0 to 1 percent slopes.
This nearly level soil is on uplands. Areas range from
15 to 80 acres in size, but dominantly are about 25
acres. They are oval in shape. Surfaces are concave and
slopes are dominantly less than 0.5 percent.

Included in some mapped areas of this soil are a few
1- to 2-acre mounds of Fordtran soils. small low spots
of Wilson soils, and a few areas of Edna soils where
slopes are up to 2 percent., Included soils make up as
much as 12 percent of some mapped areas.

This soil is poorly suited to crops. It is used as native
range., The hazards of soil blowing and water erosion
are slight. Capability unit IIIw—1; Claypan Prairie
(CO) range site; pasture and hayland group 8A.

Ellen Series

The Ellen series consists of deep, gently sloping to
sloping, noncalcareous gravelly sandy soils of the up-
lands. These soils formed in ancient stream terrace or
delta deposits of sand and gravel.

In a representative profile the surface layer is pale
brown gravelly loamy sand about 8 inches thick. Below
this is about 20 inches of very pale brown very gravelly
loamy sand, 24 inches of white very gravelly sandy
clay loam mottled with dark red, and 24 inches of white
gravelly sandy clay loam mottled with light brownish
gray and dark red. The underlying material to a depth
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of 84 inches is white gravelly sandy clay loam mottled
with light gray and red.

These soils are moderately well drained and have
slow runoff. Permeability is moderately slow, and the
available water capacity is very low.

Nearly all the acreage is range. Some areas have been
mined for gravel.

The Ellen soils in De Witt County are mapped only
with Silvern soils. .

Representative profile of Ellen gravelly loamy sand
in an area of Silvern-Ellen complex, 1 to 8 percent
slopes, 4.8 miles southeast on U.S. Highway 87 from
the intersection of U.S. Highways 87 and 77A in Cuero
to its intersection with a county road; then 2.8 miles
northeast on a county road, 0.9 mile southeast on a pri-
vate road, 0.4 mile south and southwest on a private
road to a gravel pit entrance, and 400 feet southwest;
in range:

Al1—0 to 8 inches, pale brown (10YR 6/3) gravelly loamy
sand, brown (10YR 5/3) moist; weak very fine
granular structure; soft, very friable; common
fine roots; 35 percent rounded siliceous pebbles;
medium acid; clear smooth boundar&

A2—8 to 28 inches, very pale brown (10YR 8/4) very
gravelly loamy sand, very pale brown (10YR 7/4)
moist; weak very fine granular structure; soft,
very friable; few fine roots; 52 percent rounded
siliceous pebbles; medium acid; clear wavy bound-

ary.

B21t—28 to 52 inches, white (10YR 8/1) very 'gravelly
sandy clay loam, light gray (10YR 7/1) moist;
common medium and coarse prominent dark red
(10R 3/6) mottles; weak fine and very fine sub-
angular blocky structure; hard, firm, sticky,
slightly plastic; few fine roots; few pores; about
5 percent plinthite that occurs in the red mottled
areas; thin clay films on sand grains and in pores;
51 percent rounded siliceous pebbles mostly 1 to 3
inches in diameter; extremely acid; gradual wavy
boundary.

B22t—b52 to 76 inches, white (10YR 8/2) gravelly sandy
clay loam, light izray (10YR 7/2) moist; many
coarse prominent light brownish gray (10YR 6/2)
and dark red (10R 3/6) mottles; moderate fine
and very fine subangular blocky structure; hard,
firm, sticky, slightly plastic; distinet thin clay
films; 40 percent rounded siliceous pebbles and 10
percent cobbles; very strongly acid; gradual wavy
boundary.

C—76 to 84 inches, white (10YR 8/1) gravelly sandy clay
loam, light gray (10YR 7/1) moist; common me-
dium and coarse prominent red (2.5YR 4/8) mot-
tles; massive; hard, firm, slightly sticky; 38 percent
rounded siliceous pebbles mostly less than 1 inch
in diameter; strongly acid.

The solum is 60 to 80 inches thick. The A horizon is 20 to
40 inches thick. The A1l horizon is pale brown or light
brown. The A2 horizon is very pale brown, light brown, or
pink. The content of gravel ranges from 85 to 60 percent
in the upper 8 inches and from 50 to 80 percent in the lower
part. Reaction is medium acid or slightly acid.

The Bt horizon is 25 to 55 inches thick. It is white or light
gray. Mottles are many, coarse, and prominent in shades of
red, brown, or gray. The content of gravel ranges from 50
to 80 percent in the upper part of the Bt horizon and from
35 to 65 percent in the lower part. Reaction is extremely
acid or very strongly acid in the upper part and very
strongly acid or strongly acid in the lower part.

Elmendorf Series

The Elmendorf series consists of deep, noncalcar-
eous, nearly level to gently sloping loamy soils of the
uplands. These soils formed in calcareous clayey ma-
rine shale.

In a representative profile the surface layer is dark
gray clay loam about 10 inches thick. Below this is
about 6 inches of very dark gray clay loam, 14 inches
of dark gray clay loam, 10 inches of gray clay loam,
ixnd 40 inches of pale brown to very pale brown clay
oam,

These soils are well drained and have slow runoff.
Permeability is very slow, and the available water ca-
pacity is high.

These soils are suited to crops, and a few areas are
cropped. Most areas are used for range. A few are in
improved pasture.

The Elmendorf soils in De Witt County are mapped
only with Denhawken soils. )

A representative profile of Elmendorf clay loam in
an area of Denhawken-Elmendorf complex, 0 to 3 per-
cent slopes, 11 miles south on U.S. Highway 183 from
the intersection of U.S. Highways 183 and 87 in Cuero;
then 0.6 mile northwest on a county road to a gate, and
1,750 feet north on a private road and 100 feet south-
east; in range:

A1—0 to 10 inches, dark gray (10YR 4/1) clay loam, very
dark gra§ (10YR 3/1) moist; weak very fine sub-
angular blocky structure; hard, friable; common’
fine roots; neutral; clear wavy boundary.

B1t—10 to 16 inches, very dark gray (10YR 3/1) clay loam,
black (10YR 2/1) moist; moderate medium and
fine angular blocky structure; hard, firm, sticky;
few thin clay films; common fine roots; neutral;
diffuse wavy boundary.

B21t—16 to 30 inches, dark gray (10YR 4/1) clay loam,
very dark gray (10YR 3/1) moist, moderate me-
dium angular blocky structure; very hard, very
firm, sticky; few fine roots; common thick clay
films; evident pressure faces; mildly alkaline;
gradual wavy boundary.

B22tca—30 to 40 inches, gray (10YR b5/1) clay loam,
dark gray (10YR 4/1) moist; moderate medium
angular blocky structure; very hard, very firm,
sticky; few fine roots; common cla?l ﬁims; evident
pressure faces; about 6 percent calcium carbonate
concretions; calcareous; moderately alkaline; clear
wavy boundary.

B31t—40 to 58 inches, pale brown (10YR 6/8) clay loam,
brown (10YR 5/3) moist; weak medium angular
blocky structure; extremely hard, very firm, sticky;
few clay films; few pressure faces; about 3 per-
cent fine calcium carbonate concretions and soft
masses of calcium carbonate; calcareous; moder-
ately alkaline; gradual wavy boundary.

B32t—58 to 80 inches, very pale brown (10YR 7/4) clay
loam, light yellowish brown (10YR 6/4) moist;
common medium distinct light gray (10YR 7/2)
and few medium distinct strong brown (7.5YR 5/6)
mottles; weak medium angular blocky structure;
extremely hard, very firm, slightly sticky; few
fine calcium carbonate concretions; calcareous;
moderately alkaline.

The solum is 60 to 90 inches thick. Depth to secondary
carbonates ranges from 28 to 54 inches. :

The A and B1t horizons are black, dark gray, very dark
gray, very dark grayish brown, or dark grayish brown. The
texture of the A horizon is loam or clay loam. Reaction of
the A and upper Bt horizons is neutral through moderately
alkaline.

Texture of the Blt horizon is clay or clay loam. Clay con-
tent of the upper 20 inches of the Bt horizon is 35 to 50
percent. The B2t horizon and the B8t horizon are pale
brown, very pale brown, pale ¥ellow, gray, dark gray, yel-
low, yellowish brown, brown, light yellowish brown, pink,
or light brown. Mottles are in shades of brown, yellow, olive,
gray, or red. Texture is clay loam or clay. Clay content
ranges from 30 to 40 percent. Visible calcium carbonate in
the form of films and threads, soft masses, or cemented
nodular concretions ranges from 2 to 10 percent.
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The C horizon is grayish and yellowish marine shale that
is 1 to 25 percent selenite crystals.

Ferris Series

The Ferris series consists of deep, gently sloping,
calcareous clayey soils of the uplands. These soils
formed in calcareous clayey marine sediments.

In a representative profile the surface layer is gray-
ish brown clay about 8 inches thick. The next 40 inches
is light yellowish brown clay. The underlying material
to a depth of 62 inches is light yellowish brown clay.

These soils are well drained and have rapid runoff.
Permeability is very slow, and the available water ca-
pacity is high.

Most of the acreage is used for range. Several areas
are in improved pasture. A few of the less sloping
areas are farmed.

Representative profile of Ferris clay in an area of
Ferris soils, 3 to 5 percent slopes, eroded, 12.5 miles
northeast on U.S. Highway 77A from the intersec-
tion of U.S. Highways 87 and 77A in Cuero; then 0.3
mile south on a county road, 0.5 mile east on a county
road, and 300 feet north of the road; in range:

A—0 to 8 inches, grayish brown (10YR 5/2) clay, dark
grayish brown (10YR 4/2) moist; weak medium
and fine angular blocky structure; extremely hard,
very firm, very sticky and very plastic; many
roots; few fine calcium carbonate concretions and
few powdery masses of calcium carbonates; cal-
careous; moderately alkaline; gradual wavy bound-

ary.

AC—-8 to 48 inches, light yellowish brown (10YR 6/4) clay,
yellowish brown (10YR 5/4) moist; moderate fine
angular blocky structure; extremely hard, very
firm, very sticky and very plastic; few fine roots;
common coarse intersecting slickensides below 22
inches; few fine calcium carbonate concretions;
calcareous; moderately alkaline; diffuse wavy
boundary.

C-—48 to_62 inches, light yellowish brown - (2.5Y 6/4) clay,
light olive brown (2.5Y 5/4) moist; massive; ex-
tremely hard, very firm; few coarse slickensides;
few fine masses and concretions of calcium car-
bonate; calcareous; moderately alkaline.

The solum is 30 to 62 inches thick. The A horizon is 5 to
12 inches thick. It is grayish brown, light brownish gray,
dark grayish brown, brown, light yellowish brown, light
olive brown, or olive brown.

The AC horizon is 24 to 48 inches thick. It is yellowish
brown, light yellowish brown, olive yellow, light olive brown,
or pale olive. Mottling ranges from few to common in shades
of gray, brown, or yellow.

The C horizon is the same color as the AC horizon, It
ranges from clay to shaly clay.

FeC2—Ferris soils, 3 to 5 percent slopes, eroded.
This gently sloping unit is on uplands. It is above Wil-
son, Mabank, and Crockett soils and below or near
Houston Black, Sarnosa, and Shiner soils, Areas are
irregular and long in shape and range from 8 to 60
acres in size. A few broad, shallow gullies have formed,
but most can be crossed by farm machinery. In a few
}C)la_cels erosion has exposed the lower layers of soil ma-
erial.

Included in some mapped areas of these soils are
galled spots, rills, and gullies. Also included are small
areas of Heiden soils where slope is 5 to 8 percent. In-
cluded soils make up less than 12 percent of any one
mapped area.

Most of the acreage is used as range. Many areas

were farmed, but most are now in other uses. Some are
in improved pasture. Soil blowing is a shgh't~hazar(_i,
and water erosion a severe hazard. Capability unit
IVe-2; Eroded Blackland range site; pasture and hay-
land group TA.

Fordtran Series

The Fordtran series consists of deep, nearly level,
noncalcareous sandy soils of the uplands. These soils
formed in thick beds of unconsolidated clayey and
loamy sediments. oL

In a representative profile the surface layer is llght
brownish gray loamy fine sand about 16 inches thick.
Next is about 12 inches of light gray loamy fine sand,
30 inches of white sandy clay mottled with strong
brown and dark red in the upper 8 inches and with
reddish yellow and yellowish brown in the lower 12
inches, and 10 inches of white sandy clay loam mottled
with brownish yellow and red. The underlying mate-
rial to a depth of 72 inches is mottled light gray, red,
and reddish yellow sandy clay loam.

These soils are somewhat poorly drained. They are
very slowly permeable and have slow runoff. The avail-
able water capacity is high.

These soils are used for range.

Representative profile of Fordtran loamy fine sgnd,
0 to 1 percent slopes, 11 miles southeast on U.S. High-
way 87 to Thomaston from the intersection of U.S.
Highways 87 and 183 in Cuero; then 4 miles northeast
of Thomaston on a county road, 3 miles north on a
county road, and 260 feet east of road; in range:

A1—0 to 16 inches, light brownish gray (10YR 6/2) loamy
fine sand, dark grayish brown (10YR 4/2) moist;
weak granular structure; slightly hard, very fri-
able; many fine roots; 3 percent rounded siliceous
pebbles; common worm casts; slightly acid; clear
smooth boundary.

A2g—16 to 28 inches, light gray (10YR 7/2) loamy fine
sand, light brownish gray (10YR 6/2) moist; sin-
gle grained; soft, loose; common fine roots; few
worm casts; slightly acid; abrupt wavy boundary.

B21tg—28 to 36 inches, white (10YR 8/2) sandy clay, light
gray (10YR 7/2) moist; many medium to coarse
distinet strong brown (7.5YR 5/8) and common
medium prominent dark red (10R 3/6) mottles;
moderate medium blocky structure; extremely
hard, very firm, few fine roots; common clay films
on Sed surfaces; few fine siliceous pebbles; slightly
acid; gradual wavy boundary.

B22tg—36 to 48 inches, white (10YR 8/1) sandy clay,
light gray (10YR 7/1) moist; many medium dis-
tinet yellowish brown (10YR 5/8) and reddish
yellow (7.5YR 6/8) mottles; moderate blocky
structure; extremely hard, very firm; few fine
roots; common clay films on surfaces of peds; few
weakly cemented iron-manganese concretions; neu-
tral; gradual wavy boundary.

B3g—48 to 58 inches, white (10YR 8/1) sandy clay loam,
light gray (10YR 7/1) moist; many medium and
coarse prominent brownish yellow (10YR 6/6) and
red (10R 4/6) mottles; weak coarse angular
blocky structure; extremely hard, firm; thin clay
films; few weakly cemented iron-manganese con-
cretions; mildly alkaline; gradual wavy boundary.

C—b58 to 72 inches, mottled light gray (10YR 7/1), red
(10R 4/6), and reddish yellow (7.5YR 7/6) sandy
clay loam, massive; common siliceous pebbles; cal-
careous; moderately alkaline.

The solum is 50 to 90 inches thick. The A horizon is 20

- to 40 inches thick. It is light gray, gray, dark gray, light

brownish gray, grayish brown, pale brown, or brown. Re-

action ranges from slightly acid through strongly acid.
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The Bt horizon is dark gray, light gray, white, light
brownish gray, grayish brown, or dark grayish brown.
Mottles are common to many in shades of yellow, red, or
brown. The texture is clay, sandy clay, or clay loam. The
clay content in the upper 20 inches of the Bt horizon ranges
from 35 to 50 percent. Reaction ranges from slightly acid
through strongly acid in the upper and middle parts of the
Bt horizon and from slightly acid through mildly alkaline
in the lower part.

The C horizon ranges from fine sandy loam to clay. Reac-
tion ranges from slightly acid through moderately alkaline.

FoA—Fordtran loamy fine sand, 0 to 1 percent
slopes. This nearly level soil is on uplands. Areas range
from 50 to 800 acres or more in size. They are broad
and irregular. Excess water is in the surface layer
during some periods.

Included in some mapped areas of this soil are areas
of Fordtran loamy fine sand where slopes are 1 to 2
percent and a few small areas of soils that are similar
but have a surface layer 10 to 20 inches thick. Included
soils make up less than 10 percent of any mapped area.

This soil is used as range. It is poorly suited to crops.
Soil blowing and water erosion are slight hazards.
Capability unit IIIw-2; Sandy Prairie range site; pas-
ture and hayland group 9A.

Garcitas Series

The Garcitas series consists of deep, nearly level to
gently sloping, noncalcareous gravelly sandy soils of
the uplands. These soils formed in interbedded loamy
to clayey deposits.

In a representative profile the surface layer is pale
brown gravelly loamy fine sand about 7 inches thick.
Next is about 17 inches of very pale brown very grav-
elly loamy fine sand. The subsoil is white gravelly clay
mottled with red and reddish yellow in the upper 12
inches, white gravelly clay mottled with red and light
red in the next 22 inches, and white clay loam mottled
with reddish yellow and red in the lower 8 inches.
The underlying material to a depth of 84 inches is
white, mottled clay loam in the upper part and sandy
clay loam in the lower part.

Garcitas soils are somewhat poorly drained and
have slow runoff. Permeability is very slow. The avail-
able water capacity is low.

Most of the acreage is range. A small acreage is in
improved pasture.

Representative profile of Garcitas gravelly loamy
fine sand, 0 to 3 percent slopes, 11 miles southeast on
U.S. Highway 87 from its intersection with U.S. High-
way 183 in Cuero to its intersection with a county road
at Thomaston, 7.5 miles northeast on county road, to
a cattle guard at a turn in the county road, 0.1 mile
north on private oilfield road, 0.5 mile east of private
road, 0.7 mile north on private road to an oil well on
the right, and 20 feet west of the road; in range:

A1—0 to 7 inches, pale brown (10YR 6/3) gravelly loamy
fine sand, brown (10YR 5/3) moist; weak fine
granular structure; slightly hard, very friable;
many fine roots; about 15 percent siliceous pebbles;
slightly acid; clear smooth boundary.

A2—7 to 24 inches, very pale brown (10YR 7/4) very
gravelly loamy fine sand, light yellowish brown
(10YR 6/4) moist; single grained; loose; common
fine roots; about 80 percent siliceous pebbles;
slightly acid; abrupt wavy boundary.

B21tg—24 to 36 inches, white (10YR 8/2) gravelly clay,
light gray (10YR 7/2) moist; common medium

prominent red (10R 3/6) and reddish yellow
(5YR 6/8) mottles; weak medium angular blocky
structure; extremely hard, very firm, sticky and
plastic; few fine roots; prominent cfay films on
faces of peds and in pores; about 25 percent sili-
ceous pebbles; strongly acid; gradual wavy bound-

ary.

B22tg—36 to 58 inches, white (10YR 8/2) gravelly clay,
light gray (10YR 7/2) moist; common coarse
prominent red (10R 4/6) and few medium light
red (2.5YR 6/8) mottles; moderate medium angu-
lar blocky structure; extremely hard, very firm,
sticky and plastic; thin clay films on faces of peds
and in pores; about 15 percent siliceous pebbles;
extremely acid; gradual smooth boundary.

B3t—58 to 66 inches, white (10YR 8/2) clay loam, light
gray (10YR 7/2) moist; common coarse distinct
reddish yellow (7.5YR 7/6) and few medium dis-
tinet red (2.5YR 5/8) mottles; weak coarse angu-
lar blocky structure; extremely hard, very firm,
slightly sticky; few thin clay films; about 8 per-
cent siliceous pebbles; very strongly acid; gradual
smooth boundary.

C1—66 to 78 inches, white (10YR 8/2) clay loam, light
gray (10YR 7/2) moist; common medium faint
yellow (2.5Y 8/8) mottles; massive; very hard,
firm, slightly sticky; few siliceous pebbles; very
strongly acid; gradual smooth boundary.

C2—178 to 84 inches, white (10YR 8/2) sandy clay loam,
light gray (10YR 7/2) moist; common coarse dis-
tinct light red (2.5YR 6/8) and red (10R 4/6)
mottles; massive; very hard, firm, slightly sticky;
few siliceous pebbles; very strongly acid.

The solum is 50 to 72 inches thick. The Al horizon is light
brownish gray, light gray, pale brown, or very nale brown.
The A2 horizon is light gray or very pale brown. Reaction
is slightly acid or medium acid. Coarse fragments are mostly
siliieous pebbles and cobbles and range from 15 to 80 per-
cent.

The B2tg horizon is light gray, light brownish gray, or
white mottled in shades of red, yellow, and brown. It is
gravelly clay or gravelly sandy clay. The content of sili-
ceous pebbles ranges from about 15 to 35 percent. Reaction
is medium acid through extremely acid.

The B3t horizon is clay loam or sandy clay. Reaction is
slightly acid through very strongly acid. The C horizon is
mostly mottled loamy earth. Reaction ranges from slightly
acid through very strongly acid.

GaB—Garcitas gravelly loamy fine sand, 0 to 3 per-
cent slopes. This nearly level to gently sloping soil is
on uplands. Areas are irregular in shape and range
from about 40 to 400 acres in size. More than 50 to 60
percent of the mapped areas is the Garcitas soil, and
20 to 40 percent is a soil similar to the Garcitas soil.

Included in some mapped areas of this soil are 1- to
5-acre areas of Fordtran and Edna soils. The Fordtran
and Edna soils make up less than 8 percent of any
mapped area.

This Garcitas soil is poorly suited to crops. It is
suited to range or improved pasture. Most areas are
used for range. Soil blowing and water erosion are
slight hazards. A few small areas are mined for
gravel. Capability unit IVs-2; Sandy Prairie range
site; pasture and hayland group 9A.

Goldmire Series

The Goldmire series consists of deep, gently sloping
to sloping, noncalcareous very gravelly sandy soils of
the uplands. These soils formed in ancient stream ter-
races or in delta deposits of sand and gravel.

In a representative profile the surface layer is very
pale brown very gravelly loamy sand about 3 inches
thick. The next 39 inches is white very gravelly sandy
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clay loam mottled with dark red and light brownish
gray. The underlying material to a depth of 80 inches
is white gravelly sandy clay loam mottled with red.

These soils are moderately well drained and have
slow runoff. Permeability is moderately slow. The avail-
able water capacity is low.

These soils are used for range. Most of the gravelly
surfaces have been mined.

Representative profile of Goldmire very gravelly
soils, 1 to 8 percent slopes, 4.8 miles southeast on U.S.
Highway 87 from the intersection of U.S. Highways
87 and 183 in Cuero to its intersection with a paved
county road; then 2.8 miles northeast on a paved county
road, and 0.9 mile southeast on a private road to the
top of a hill; 0.4 mile south on winding private road to
the entrance to a gravel pit, and 390 feet southwest; in
an abandoned gravel pit:

Ap—0 to 3 inches, very pale brown (10YR 8/4) very grav-
elly loamy sand, very pale brown (10YR 7/4)
moist; single grained; loose, very friable; common
fine roots; 90 percent rounded siliceous pebbles;
medium acid; clear wavy boundary.

B21t—3 to 27 inches, white (10YR 8/1{’ very gravelly
sandy clay loam, light gray (10YR 7/1) moist;
common medium and coarse prominent dark -red
(10R 3/6) mottles; weak fine and very fine sub-
angular blocky structure; extremely hard, very
firm, sticky and plastic; few fine roots in the upper
part; about 5 percent plinthite within the red
mottled areas; few thin clay films; 60 percent
rounded siliceous pebbles; extremely acid; gradual
wavy boundary.

B22t—27 to 42 inches, white (10YR 8/2) very gravelly
sandy clay loam, light gray (10YR 7/2) moist;
many medium distinct light brownish gray (10YR
6/2) and coarse prominent dark red (10R 3/6)
mottles; moderate fine and very fine subangular
blocky structure; extremely hard, very firm, sticky
and plastic; about 10 percent plinthite within the
red mottled areas; patchy clay films; 50 percent
rounded siliceous pebbles; very strongly acid; grad-
ual wavy boundary. :

B23t—42 to 50 inches, white (10YR 8/1) gravelly sandy
clay loam, ligflt gray (10YR 7/1) moist; common
medium and coarse distinct red (2.5YR 4/8) mot-
tles; weak medium angular blocky structure; ex-
tremely hard, firm, slightly sticky and slightly
plastic; about 5 percent plinthite within the red
mottled areas; patchy clay films; 40 percent
rounded siliceous pebbles; strongly acid; gradual
wavy boundary.

B3—50 to 80 inches, white (10YR 8/1) gravelly sandy
clay loam; common medium distinet red (2.5YR
5/8) mottles; weak medium subangular blocky
structure; very hard, friable; about 5 percent
plinthite in mottled red areas; 40 percent rounded
siliceous pebbles; strongly acid.

The solum is 60 to 90 inches thick. Siliceous pebbles and
cobbles range from 60 to 90 percent in the Ap horizon, from
35 to 70 percent in the upper B2t horizon, and about 15 to
50 percent in the B3t and C horizons.

. The Ap horizon is reddish brown, light reddish brown,
light brown, strong brown, pale brown, or very pale brown.
It is very gravelly loamy sand or very gravelly sand. Reac-
tion is medium acid through very strongly acid.

The Bt horizon is white or light gray. It has common to
many mottles in shades of red, yellow, gray, and brown. In
some parts it is prominently and coarsely mottled with
these colors. The texture of the upper 20 inches of the Bt
horizon is gravelly sandy clay loam or very gravelly sandy
c_lay loam. The clay content is 20 to about 30 percent. Reac-
tion is strongly acid through extremely acid. Base satura-
tion ranges from 35 to 65 percent by sum of cations.

In some areas the C horizon is white mottled with red,
yellow, and gray. In others it has a mixed mottled matrix
of these colors.

GdD—Goldmire very gravelly soils, 1 to 8 percent
slopes. These gently sloping soils are on uplands. The
areas are within the gravel pits and have been desur-
faced for road material. They are oval or irregular in
shape and range from 5 to 170 acres or more in size,
but are dominantly about 60 acres. )

Included in some mapped areas of these soils are
small areas of Ellen and Silvern soils and a small acre-
age of soils that have been mined for caliche. Included
soils make up less than 8 percent of any one mapped
area.

This mapping unit is poorly suited to crops and im-
proved pasture. It is all used as range. Most areas are
reseeding to native grass and are now used as range.
Soil blowing and water erosion are slight hazards.
Capability unit VIs-2; Gravelly range site.

Heiden Series

The Heiden series consists of deep, gently sloping,
calcareous clayey soils of the uplands. These soils
formed in calcareous clayey marine sediments.

In a representative profile the surface layer is dark
grayish brown clay in the upper 30 inches and grayish
brown clay in the lower 12 inches. The next 18 inches
is light olive gray clay. The underlying material to a
depth of 80 inches is pale olive silty clay.

These soils are well drained and have very slow per-
meability. Runoff is rapid, and the available water ca-
pacity is high.

These soils are used mostly for range. Several areas
are in improved pasture. A few are in crops commonly
grown in the county.

A representative profile of Heiden clay, 3 to 5 per-
cent slopes, 16 miles northeast on U.S. Highway 7T7A
from the intersection of U.S. Highway 87 and U.S.
Highway 77A in Cuero to intersection with Texas
Highway 111 in Yoakum, 5.3 miles west on Texas High-
way 111, 0.85 mile south on Farm Road 951, 0.1 mile
south on a county road, 0.45 mile east on a county
road to a gate at a fence corner on the south side of the
road, 65 feet south along the fence, 50 feet east of
fence; in improved pasture of Coastal bermudagrass:

A11—0 to 30 inches, dark grayish brown (10YR 4/2) clay,
very dark grayish brown (10YR 3/2) moist; mod-
erate fine angular blocky structure; parallelepipeds
are about 1 to 3 inches long with axis tilted .10 to
60 degrees from the horizontal and intersecting
slickensides in the lower part; very hard, very
firm, very sticky and plastic; many fine roots; few
worm casts in upper part; few fragments of snail
shells; calcareous; moderately alkaline; diffuse
wavy boundary.

A12—30 to 42 inches, grayish brown (2.5Y 5/2) clay, dark
grayish brown (2.5Y 4/2) moist; weak medium
angular blocky structure; parallelepipeds about 1
to 3 inches long with axis tilted 10 to 60 degrees
from the horizontal; intersecting slickensides; ex-
tremely hard, very firm, very sticky and plastic;
few fine roots; few calcium carbonate concretions;
calcareous; moderately alkaline; diffuse wavy
boundary. )

AC—42 to 60 inches, light olive gray (5Y 6/2) clay, olive
gray (5Y 5/2) moist; weak coarse angular blocky
structure; parallelepipeds about 1 to 8 inches long
with axis tilted 10 to 60 degrees from the horizon-
tal; intersecting slickensides; extremely hard, very
firm, very sticky and plastic; common calcium car-
bonate concretions; calcareous; moderately alka-
line; diffuse wavy boundary.
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C—60 to 80 inches, pale olive (5Y 6/3) silty clay, olive
(5Y 5/8) moist; common fine yellow (2.5Y 7/6)
mottles; massive; extremely hard, very firm, very
fﬁicky and plastic; calcareous; moderately alka-
ine.

The solum is 40 to 65 inches thick.

The A1l horizon is 12 to 30 inches thick. It is very dark
grayish brown, dark grayish brown, grayish brown, or dark
gray. The content of gravel ranges from 0 to 6 percent.

The A12 horizon is 0 to 18 inches thick. It is dark grayish
brown or grayish brown.

The AC horizon is 18 to 40 inches thick. It is olive, light
olive gray, or yellowish brown.

The C horizon ranges from 40 to 65 inches below the sur-
face. The texture is silty clay or clay. The color is olive,
pale olive, or olive gray.

HeB-—Heiden clay, 1 to 3 percent slopes. This gently
sloping soil is on upf'ands. Areas are about 8 to 70 acres
or more in size and are irregular in shape. This soil is
at higher elevations than Wilson and Crockett soils
and is dominantly at lower elevations than Sarnosa
soils. In several areas there are few to common fine
pebbles on the surface.

The surface layer is very dark grayish brown clay
about 6 inches thick. Below this is dark grayish brown

- sticky clay about 17 inches thick. Next is 17 inches of
olive gray clay. The underlying material to a depth of
66 inches is olive clay.

Included in some mapped areas of this soil are 1-
to 4-acre areas of Houston Black, Wilson, Sarnosa, and
Crockett soils. Also included are small areas of Heiden
clay where slope ranges from 8 to 5 percent. Included
soils make up less than 12 percent of any mapped area.

This soil is well suited to crops commonly grown in
the area. Most areas are in range. Several are in im-
proved pasture. Soil blowing is a slight hazard, and
water erosion a moderate hazard. Capability unit IIe-1;
Blackland range site; pasture and hayland group 7A.

HeC~—Heiden clay, 3 to 5 percent slopes. This gently
sloping soil is on uplands. Areas range from about 10
to 90 acres or more in size. They are irregular in shape.
This soil has the profile described. as representative of
the Heiden series.

Included in some mapped areas of this soil are 1- to
3-acre areas of Houston Black, Sarnosa, Shiner, and
Crockett soils. Included soils make up less than 15 per-
cent of any mapped area.

This soil is suited to crops, and a few areas are
farmed. Most areas are in range. Some are in improved
pasture. Soil blowing is a slight hazard, and water
erosion a severe hazard. Capability unit IIle-2;
Blackland range site; pasture and hayland group TA.

Houston Black Series

The Houston Black series consists of deep, nearly
level to gently sloping calcareous clayey soils of the
uplands. These soils formed in calcareous clay and marl.

In a representative profile the surface layer is clay.
It is very dark gray in the upper 6 inches, dark gray
in the next 18 inches, and dark gray with few, fine,
faint, yellowish brown mottles in the lower 16 inches.
Next is 34 inches of grayish brown clay with few, fine,
yellowish brown mottles. Below this to a depth of about
86 inches is grayish brown clay with few, fine, yellow-
ish brown mottles.

These soils are moderately well drained and have

slow to rapid runoff. Permeability is very slow, and
the available water capacity is high.

These soils are used mainly for range. Some areas
are in improved pasture. A few are used for crops
that are commonly grown in the county.

Representative profile of Houston Black clay, 1 to 3
percent slopes, 16 miles northeast of Cuero on U.S.
Highway 77A to its intersection with Texas Highway
111 at the west edge of Yoakum; then 5.3 miles west
on Texas Highway 111, 0.7 mile south on Farm Road
951, and 0.2 mile southeast on a county road to the
southeast corner of a field at a drain; 175 feet west
of drain along the road fence and 35 feet north of
fence; in a field:

Ap—0 to 6 inches, very dark gray (10YR 3/1) clay, black
(10YR 2/1) moist; moderate very fine angular
and subangular blocky structure; extremely hard,
very firm, very sticky and plastic; common fine
roots; few snall shell fragments; shiny ped faces;
few fine black weakly cemented ferromanganese
concretions; few fine strongly cemented calcium
carbonate concretions; calcareous, moderately al-
kaline; clear smooth boundary.

A12—6 to 24 inches, dark gray (10YR 4/1) clay, very dark
gray (10YR 3/1) moist; moderate very fine angu-
lIar and subangular blocky structure; extremely
hard, very firm, sticky and plastic; few fine roots;
few snail fragments; shiny ped faces; few fine
black weakly cemented ferromanganese concre-
tions; few fine strongly cemented calcium carbon-
ate concretions; calcareous; moderately alkaline;
gradual wavy boundary.

A13—24 to 40 inches, dark gray (10YR 4/1) clay, very
dark gray (10YR 3/1) moist; few fine faint yel-
lowish brown (10YR 5/4) mottles; weak fine
blocky structure; intersecting slickensides that
form parallelepipeds; extremely hard, very firm,
sticky and plastic; few fine roots; few fine weakly
cemented ferromanganese concretions; few fine
strongly cemented concretions of calcium carbon-
ate; calcareous; moderately alkaline; clear wavy
boundary.

AC1—40 to 74 inches, grayish brown (10YR 5/2) clay,
dark grayish brown (10YR 4/2) moist; few fine
faint f'ellowish brown (10YR 5/4) mottles; weak
fine blocky structure; extremely hard, very firm,
sticky and plastic; few fine roots; shiny ped faces;
few fine black weakly cemented ferromanganese
concretions; few fine strongly cemented concre-
tions of calcium carbonate; calcareous; moderately
alkaline; gradual wavy boundary.

AC2—174 to 86 inches, grayisﬂ brown (10YR 5/2) clay,
dark grayish brown (10YR 4/2) moist; few fine
faint yellowish brown (10YR 5/4) mottles; weak
medium and coarse angular blocky structure; few
intersecting slickensides that form parallelepipeds;
very hard, very firm, very sticky and plastic; few
fine weakly cemented ferromanganese concretions;
few powdery masses of calcium carbonate; cal-
careous; moderately alkaline,.

The solum is 60 to 100 inches thick.

The Ap and A1l horizons are 6 to 12 inches thick. They
are dark gray, black, or very dark gray.

The A12 horizon is 0 to 34 inches thick. It is gray or very
very dark gray, or black.

The A13 horizon is 0 to 18 inches thick. It is gray or very
dark gray. Mottles range from many to few, fine, faint,
yellowish brown.

The AC1 horizon ranges from 14 to 36 inches in thickness.
It is grayish brown, gray, or dark grayish brown. Mottles
range from none to few, fine, yellowish brown.

The AC2 horizon is grayish brown or light gray. Mottles
range from few, fine, faint, yellowish brown to light olive
brown to pinkish gray.

HoA—Houston Black clay, 0 to 1 percent slopes.
This nearly level soil is on uplands. Areas range from
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about 10 to 300 acres or more in size. They are oval to
irregular in shape.

The surface layer is very dark gray clay about 10
inches thick, Below this layer is very dark gray clay
about 34 inches thick. The next 12 inches is gray clay.
The underlying material to a depth of 65 inches is
gray clay.

Included in some mapped areas of this soil are small
areas of Heiden soils and some small areas of Houston
Black clay where slope is 114 percent. Included soils
make up less than 15 percent of any mapped area.

This Houston Black soil is well suited to crops, but
most of it is used for range. Some areas are farmed.
Only a few are in improved pasture. Soil blowing and
water erosion are slight hazards. Capability unit
IIw-3; Blackland range site; pasture and hayland
group TA.

HoB—Houston Black clay, 1 to 3 percent slopes.
This gently sloping soil is on uplands. Areas range
from 15 to 400 acres in size, but are dominantly about
70 acres. They are irregular or oval in shape. This soil
has the profile described as representative of the Hous-
ton Black series.

Included in some mapped areas of this soil are small
areas of Heiden, Wilson, Sarnosa, and Cuero soils. In-
cluded soils make up less than 12 percent of any
mapped area.

This Houston Black soil is well suited to crops, but
most of the acreage is used for range. A few areas are
farmed. Some are in improved pasture. Soil blowing is
a slight hazard, and water erosion a moderate hazard.
Capability unit IIe-1; Blackland range site; pasture
and hayland group 7A.

Leemont Series

The Leemont series consists of deep, gently sloping
to sloping calcareous clayey soils of the uplands. These
soils formed in calcareous clay.

In a representative profile the surface layer is gray
clay in the upper 5 inches and light gray clay in the
lower 21 inches. Next is 24 inches of light brownish
gray clay. The underlying material to a depth of 80
inches is pink clay. ‘

These soils are moderately well drained and have
medium to rapid runoff. Permeability is very slow. The
available water capacity is high.

Most areas are used for range. A few are in crops and
pasture. .

Representative profile of Leemont clay, 3 to 5 per-
cent slopes, 10 miles southwest and northwest on U.S.
Highway 87 from the intersection of U.S. Highways
87 and 183 in Cuero; then 4.2 miles west on Farm
Road 2542 and 200 feet north of the highway ; in range:

Al11—0 to 5 inches, gray (10YR 5/1) clay, dark gray
(10YR 4/1) moist; moderate fine angular blocky
structure; very hard, very firm, very sticky, very
plastic; common fine roots; calcareous; moderately
alkaline; gradual smooth boundary.

Al12—5 to 26 inches, light gray (10YR 6/1) clay, gray
(10YR 5/1) moist; weak fine and medium angular
blocky structure; common parallelepipeds with the
long axis tilted 30° to 456° from the horizontal; ex-
tremely hard, very firm, very sticky, very plastic;
common fine roots; distinet slickensides; shiny
grooved pressure faces on surfaces of peds; cal-
careous; moderately alkaline; diffuse wavy bound-
ary.

AC1—26 to 50 inches, light brownish gray (10YR_6/2)
clay, grayish brown (10YR 5/2) moist; weak me-
dium angular blocky structure; common parallele-
pipeds tilted 80° to 45° from the horlzontgl;
extremely hard, very firm, very sticky, very plastic;
common grooved slickensides; common concretions
of calcium carbonate; calcareous; moderately al-
kaline; gradual wavy boundary. )

AC2—50 to 60 inches, pink (7.5YR 7/4) clay, light brown
(7.5YR 6/4)" moist; weak coarse angular blocky
structure; common parallelepipeds tilted 30° to
45° from the horizontal; common grooved slicken-
sides; shiny pressure faces on surfaces of peds;
few soft masses of calcium carbonate; common
fine concretions of calcium carbonate; calcareous;
moderately alkaline; gradual wavy boundary.

C—60 to 80 inches, pink (7.5YR 7/4) clay, light brown
(7.5YR 6/4) moist; common medium prominent
white (10YR 8/1) mottles; massive, but has ver-
tical and horizontal fractures along apparent bed-
ding planes; very hard, firm, very sticky, very
plastic; about 8 percent soft masses of calcium
carbonate; calcareous; moderately alkaline.

The solum is 44 to 69 inches thick. Gilgai relief, a series
of microridges and microvalleys about 5 to 16 feet wide, is
typical in virgin areas.

The A horizon is light gray, gray, or dark gray. It is
mildly or moderately alkaline.

The AC horizon is light gray, gray, light brownish gray,
grayish brown, pale brown, brown, or pink..Calcium car-
bonate concretions in the AC horizon range from few to
common.

The C horizon is pink, light brown, very pale brown,
pale brown, light gray, or pale yellow. In some profiles it is
mottled with these colors.

LeC—Leemont clay, 3 to 5 percent slopes. This
gently sloping soil is on uplands. Areas range from 7
to 130 acres or more in size. They are irregular in
shape. This soil has the profile described as represen-
tative of the series.

Included in some mapped areas of this soil are small
areas of Sarnosa, Shiner, and Runge soils. Included
soils make up less than 12 percent of any mapped area.

This Leemont soil is suited to crops if protected
from erosion, and a few areas are cropped. Most are in
range, A few are in improved pasture. Soil blowing is
a slight hazard and water erosion a moderate hazard.
Capability unit IITe-3; Blackland range site; pasture
and hayland group 7A.

LeD—Leemont clay, 5 to 8 percent slopes. This
sloping soil in on uplands. Areas are irregular in shape
and range from 6 to 80 acres or more in size.

The surface layer is gray clay about 22 inches thick.
The next layer is light gray clay about 24 inches thick.
The underlying material below a depth of about 46
inches is mottled very pale brown and pale yellow clay.

Included in some mapped areas of this soil are 1- to
3-acre areas of Sarnosa and Shiner soils. Included soils
make up less than 12 percent of any mapped area.

This Leemont soil is poorly suited to crops. Soil blow-
ing is a slight hazard, but water erosion is a severe
hazard. Nearly all the acreage is used as range. A few
areas are in improved pasture. Capability unit IVe-2;
Blackland range site; pasture and hayland group 7B.

Leming Series

The Leming series consists of deep, nearly level to
gently sloping, noncalcareous sandy soils of the up-
lands. These soils formed in ancient alluvium that is
interbedded with shale and weakly consolidated sand-
stone.
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In a representative profile the surface layer is pale
brown loamy fine sand about 12 inches thick. Below
this is 14 inches of very pale brown loamy fine sand.
The subsoil is about 42 inches thick. In sequence down-
ward, it is 9 inches of light brownish gray sandy clay
mottled with yellowish brown and red, 15 inches of
light gray sandy clay mottled with yellowish brown
and dark red, 8 inches of reddish yellow sandy clay,
and 10 inches of very pale brown firm sandy clay loam.
The underlying material to a depth of 84 inches is very
ptale brown loamy fine sand and weakly cemented sand-
stone. :

These soils are moderately well drained and have
slow to medium runoff. Permeability is slow, and the
available water capacity is medium.

These soils are not well suited to crops. Most areas
are used for range. A few are cropped, and a few are
in improved pasture.

Representative profile of Leming loamy fine sand,
0 to 5 percent slopes, 13 miles south of Cuero on U.S.
Highway 183 to the intersection with Farm Road 237;
4.5 miles northwest on Farm Road 237; 0.75 mile
northeast on county road to a gate; 0.25 mile east on
private road; 60 feet north of road; in range:

A1—0 to 12 inches, pale brown (10YR 6/3) loamy fine sand,
brown (10YR 5/3) moist; single grained; loose,
very friable; common fine roots; slightly acid;
gradual wavy boundary.

A2—12 to 26 inches, very pale brown (10YR 7/4) loamy
fine sand, iight yellowish brown (10YR 6/4)
moist; single grained; loose, very friable; few
fine roots; slightly acid, abrupt wavy boundary.

B21t—26 to 35 inches, mottled light brownish gray (10YR
6/2), yellowish brown (10YR 5/6), and red
(2.6YR 4/6) sandy clay; weak medium angular
blocky structure; extremeiy hard, very firm, sticky
and plastic; few fine roots; continuous clay films;
slightly acid; gradual wavy boundary.

B22t—35 to 50 inches, mottled light gray (10YR 7/2)
yellowish brown (10YR 5/6), and dark red
(2.5YR 3/6) sandy clay; weak medium to coarse
angular blocky structure; extremely hard, very
firm, slightly sticky and plastic; few fine sificeous
pebbles; continuous clay films; neutral; gradual
wavy boundary.

B31—50 to 58 inches, reddish yellow (5YR 6/6) sandy
clay, yellowish red (5YR 5/6) moist; weak angular
blocky structure; very hard, firm; few siliceous
pebbles; few thin clay films; mildly alkaline; grad-
ual wavy boundary.

B32ca—b58 to 68 inches, very pale brown (10YR 8/4) sandy
clay loam, very pale brown (10YR 7/4) moist;
weak coarse blocky structure; very hard, firm;
few clay films; 30 to 50 percent soft masses and
weakly cemented concretions of calcium carbonate;
calcareous; moderately alkaline; abrupt wavy
boundary.

C—68 to 84 inches, very pale brown (10YR 7/4) loamy
fine sand, light yellowish brown - (10YR 6/4)
moist; thin strata of weakly cemented calcareous
sandstone; massive; hard, very friable; calcareous;
moderately alkaline,

The solum is 50 to 72 inches thick.

The Al horizon is 10 to 30 inches thick and is grayish
brown, pale brown, light brownish gray, or brown. Reaction
ranges from slightiy acid to neutral.

The A2 horizon is 4 to 18 inches thick and is light brown-
ish gray, pale brown, light gray, or very pale brown. Reac-
tion ranges from slightly acid to neutra{

The B21t horizon is 6 to 12 inches thick. It is light brown-
ish gray, grayish brown, or light gray. Mottling is in shades
of red, brown, yellow, or gray, The texture ranges from
sandy clay to clay. Reaction is slightly acid or neutral.

The B22t horizon is 8 to 18 inches thick. It is gray, light
gray, or light yellowish brown. Mottling is in shades of red,

brown, yellow, or gray. The texture ranges from sandy clay
to clay. Reaction is slightly acid or neutral.

The B31 horizon is 6 to 14 inches thick. It ranges from
reddish yellow, white, or very pale brown, Mottling is in
shades of red, yellow, brown, or gray. The texture ranges
from sandy clay loam to sandy clay. The content of concre-
tions ranges from none to few ferromanganese and from
none to common calcium carbonate. Reaction ranges from
neutral through moderately alkaline,

The B32ca horizon ranges from 4 to 12 inches in thick-
ness. The content of soft masses of calcium carbonate
ranges from 0 to 40 percent, by volume.

The C horizon is 50 to 68 inches below the surface. It is
light gray, white, or very pale brown. The texture ranges
from loamy fine sand to sandy clay loam. Reaction ranges
from neutral through meoderately alkaline.

LmC—Leming loamy fine sand, 0 to 5 percent slopes.
This nearly level to gently sloping soil is on uplands.
Slopes are dominantly 1 to 3 percent, but range from
0 to 5 percent. Areas range from 10 to 350 acres or
more in size and are irregular in shape. )

Included in some mapped areas of this soil are 1-
to 4-acre areas of Sarnosa, Nueces, and Sarlt?. soﬂs,
small areas of a soil that is similar to the Leming soil
but has a thinner surface layer and lacks gray mottles
in the upper part of the B2t horizon, and 1- to 3-acre
areas of a soil that is similar to the Leming soil but
has a sandy surface layer 10 to 20 inches thick. Also
included are a few areas of Leming soils where slopes
are as much as 8 percent. Included soils make up less
than 10 percent of any mapped area,

This Leming soil is poorly suited to crops. Nearly
all the acreage is range. A few areas are farmed, and a
few are in improved pasture. Soil blowing is a severe
hazard, and water erosion a slight hazard. Capability
unit IITe-9; Loamy Sand range site; pasture and hay-
land group 9A.

Lupe Series

The Lupe series consists of deep, gently sloping to
sloping, calcareous gravelly loamy soils of the uplands.
These soils formed in ancient stream terrace deposits
of gravelly, calcareous loamy sediments.

In a representative profile the surface layer is dark
grayish brown gravelly sandy clay loam about 12
inches thick. Below this is about 12 inches of very
pale brown very gravelly sandy clay loam, 8 inches of
very pale brown very gravelly sandy clay loam, and 28
inches of very pale brown gravelly fine sandy loam.
The underlying material to a depth of 84 inches is
ghite loam with few, fine, faint, very pale brown mot-

es.

These soils are well drained, and runoff is medium.
Permeability is moderate, and the available water ca-
pacity is medium.

Most areas are used for range. Some are established
to improved pasture, and some are mined for gravel.

Representative profile of Lupe gravelly sandy clay
loam, 1 to 8 percent slopes, 15 miles north of Cuero on
U.S. Highway 183 to the Guadalupe River bridge, 0.7
mile northwest on U.S. Highway 183, 2.4 miles south-
west on Farm Road 766; then 265 feet southeast of
the road; in range:

A11—0 to 6 inches, dark grayish brown (10YR 4/2) grav-
elly sandy clay loam, very dark grayish brown

(10YR 3/2) moist; moderate very fine subangular
blocky structure; hard, very friable; common fine
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roots; 15 percent siliceous pebbles; calcareous;

moderately alkaline; gradual smooth boundary.

to 12 inches, dark grayish brown (10YR 4/2)

gravelly sandy clay loam, very dark grayish brown

{10YR 3/2) moist; moderate very fine subangular

blocky structure; hard, very friable; common fine

roots; 40 percent siliceous pebbles, 1 to 3 inches in
diameter; calcareous; moderately alkaline; grad-
ual smooth boundary.

B2-—12 to 24 inches, very pale brown (10YR 7/3) very
gravelly sandy clay loam, brown (10YR 5/3)
moist; moderate very fine subangular blocky struc-
ture; hard, very friable; few fine roots; about 50
percent siliceous pebbles; common calcium carbon-
ate films on coarse fragments; calcareous; mod-
erately alkaline; gradual smooth boundary.

B3ca—24 to 32 inches, very pale brown (10YR 8/3) very
gravelly sandy clay loam, very pale brown (10YR
7/8) moist; weak medium subangular blocky
structure; hard, very friable; about 70 percent
siliceous pebbles; common calcium carbonate segre-
gations in soft masses and as films on coarse frag-
ments; calcareous; moderately alkaline; gradual
smooth boundary.

Clca—32 to 60 inches, very pale brown (10YR 8/4) grav-
elly fine sandy loam, very pale brown (10YR 7/4)
moist; massive; slightly hard, very friable; about
15 percent siliceous pebbles; about 15 percent soft
masses and films of calcium carbonate; calcar-
eous; moderately alkaline; gradual smooth bound-

ary.

C2ca—60 to 84 inches, white (10YR 8/2) loam, light gray
(10YR 7/2) moist; few, fine, faint, very pale brown
mottles; massive; hard, very friable; about 10
percent soft masses of calcium carbonate; about
4 percent siliceous pebbles; calcareous; moderately
alkaline.

The solum is 26 to 40 inches thick. The clay content at the
10- to 40-inch depth is 20 to 32 percent.

The A1l horizon is 5 to 10 inches thick. It is dark grayish
brown, grayish brown, very dark gray, or dark gray. The
content of gravel ranges from 15 to 40 percent.

The A12 horizon is 5 to 10 inches thick. It is dark grayish
brown, grayish brown, brown, or dark gray. The content of
gravel ranges from 35 to 50 percent.

The B2 horizon is 8 to 18 inches thick. It is yellowish
brown, brown, pale brown, or very pale brown. The texture
is loam, sandy clay loam, or clay loam. The content of gravel
ranges from 35 to 60 percent.

The B3ca horizon is 6 to 14 inches thick. It is brown,
light yellowish brown, or very pale brown. The texture is
loam or sandy clay loam. The content of gravel ranges from
35 to 75 percent.

The C horizon ranges from 20 to 40 inches below the sur-
face. It is white or very pale brown. Mottles range from
none to common, medium, distinct, yellowish brown, very
pale brown, or pale brown. The texture is fine sandy loam,
loam, or sandy clay loam. The content of sandstone frag-
ments ranges from none to 30 percent. The content of soft
masses of calcium carbonate ranges from 5 to 30 percent,
and the content of siliceous pebbles, from none to 15 per-
cent.

Al12—6

LuD—Lupe gravelly sandy clay loam, 1 to 8 percent
slopes. This gently sloping to sloping soil is in upland
areas that are mostly along the breaks of the Guada-
lupe River flood plain. Areas are long or irregular in
shape and range from about 8 to 100 acres or more in
size.

Included in some mapped areas of this soil are 1- to
S-acre areas of Sarnosa, Shiner, Silvern, and Ellen
soils and small areas of a soil that is more clayey. In-
cluded soils make up less than 15 percent of any
mapped area.

This soil is used mostly for range. A few small areas
have been mined for gravel. A few are in improved pas-
ture. The slope and gravel content make this soil un-
suitable for crops. Soil blowing is a slight hazard, and

water erosion a moderate hazard. Capability unit
VIs—2; Gravelly Loam range site; pasture and hay-
land group 8C.

Mabank Series

The Mabank series consists of deep, nearly level to
gently sloping, noncalcareous loamy soils of uplands.
These soils formed in marine clay and shale.

In a representative profile the surface layer is gray
fine sandy loam about 7 inches thick. The subsoil is
about 49 inches thick. The upper 12 inches is very dark
gray clay, the next 18 inches is dark gray clay, and
the lower 19 inches is gray clay. Below this to a depth
of 84 inches is light gray sandy clay loam.

These soils are somewhat poorly drained and have
very slow to medium runoff. Permeability is very slow,
and the available water capacity is high.

These soils are used mainly as range. Several areas
were farmed, but have been abandoned. A few are in
improved pasture.

Representative profile of Mabank fine sandy loam,
0 to'1 percent slopes, 7.5 miles north on U.S. Highway
183 from its intersection with U.S. Highway 87 in
Cuero; 0.35 mile east on a paved county road; 50 feet
south of road fence and 60 feet west of a partition
fence; in range:

Ap—0 to 7 inches, gray (10YR 6/1) fine sandy loam, dark
gray (10YR 4/1) moist; massive; hard, very fri-
able; many roots and pores; few worm casts;
slightly acid; abrupt wavy boundary.

B21t—7 to 19 inches, very dark gray (10YR 3/1) clay,
black (10YR 2/1) moist; moderate medium blocky
structure; extremely hard, extremely firm, very
sticky and plastic; few fine roots; continuous clay
films; few sand grain coatings on ped surfaces;
few worm casts; neutral; gradual smooth bound-

ary.

B22t—19 to 37 inches, dark gray (10YR 4/1) clay, black
(10YR 2/1) moist; strong medium to coarse
blocky structure; extremely hard, extremely firm,
very sticky and plastic; few fine roots; continuous
clay films; few fine threads of calcium carbonate
and few pitted calcium carbonate concretions in
lower part; mildly alkaline; gradual smooth bound-

ary.

B23t—37 to 56 inches, gray (10YR 6/1) clay, grayish
brown (10YR 5/2) moist; weak coarse blocky
structure; very hard, very firm, very sticky; few
fine threads of calcium carbonate and few small
calcium carbonate concretions; few small ferro-
manganese concretions; mildly alkaline; diffuse
smooth boundary.

B3—56 to 84 inches, light gray (5Y 7/2) sandy clay loam,
light olive gray (5Y 6/2) moist; weak subangular
blocky structure; very hard, very firm, very sticky;
few ferromanganese concretions; mildly alkaline.

The solum is 60 to 80 inches thick.

The A1l horizon is 6 to 10 inches thick. It is dark gray,
grayish brown, gray, very dark gray, or dark grayish
brown. Reaction ranges from slightly acid to neutral.

The B21t horizon is 11 to 24 inches thick. It is very dark
gray, grayish brown, or dark gray. The texture ranges from
clay to sandy clay. Reaction ranges from medium acid
through mildly alkaline.

The B22t horizon, 10 to 30 inches thick, is dark gray,
grayish brown, light brownish gray, light gray, or gray.
The texture ranges from sandy clay to clay. Reaction ranges
from slightly acid to moderately alkaline.

The B23t horizon is 9 to 20 inches thick. It is light gray,
gray, or grayish brown. The texture ranges from sandy
clay to clay. Reaction ranges from neutral to moderately
alkaline.

The B3 horizon ranges from 50 to 62 inches below the
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surface. It is light gray, white, olive yellow, light olive
ellow, or pale o%ive. The texture ranges from sandy clay
oam to clay.

MaA—Mabank fine sandy loam, 0 to 1 percent slopes.
This nearly level soil is on uplands. Areas range
from 7 to 100 acres or more in size and are irregular
in shape. They are on lower parts of the landscape.
This soil has the profile-described as representative of
the Mabank series.

Included in some mapped areas of this soil are 1- to
5-acre areas of Crockett, Wilson, Miguel, Tremona, and
Straber soils. Included soils make up less than 15 per-
cent of any mapped area.

This Mabank soil is mostly used as range. Several
areas of abandoned fields are now used as range. A
few are in improved pasture. Soil blowing and water
erosion are slight hazards., Capability unit IIIw-1;
Claypan Prairie (BL) range site; pasture and hayland
group 8A.

MaB—Mabank fine sandy loam, 1 to 3 percent
slopes. This gently sloping soil is on uplands. Areas
range from 6 to 80 acres or more in size. They are
irregular in shape and are on the lower parts of the
landscape.

The surface layer is gray fine sandy loam about 6
inches thick. The subsoil is about 52 inches thick. The

upper 15 inches is very dark gray clay, the next 21

inches is dark gray clay, and the lower 16 inches is
gray sandy clay. Below this is light gray sandy clay.

Included in some mapped areas of this soil are 1- to
4-acre areas of Crockett, Wilson, Tremona, Straber,
and Miguel soils. Included soils make up less than 10
percent of any mapped area. ]

This soil is mainly used as range. A few areas are in
improved pasture. A few areas were farmed, but most
have been abandoned. Soil blowing is a slight hazard,
and water erosion a moderate hazard. Capability unit
IITe-1; Claypan Prairie (BL) range site; pasture and
hayland group 8A.

Meguin Series

The Meguin series consists of deep, nearly level, cal-
careous loamy soils of the bottom land. These soils
formed in loamy alluvium.

In a representative profile the surface layer is dark
grayish brown silty clay loam about 12 inches thick.
Next is about 32 inches of silty clay loam. It is grayish
brown in the upper 6 inches and pale brown in the
lower 26 inches. The underlying material to a depth of
62 inches is very pale brown loam.

These soils are well drained and have slow runoff.
Permeability is moderate, and the available water ca-
pacity is high.

Most areas are used for crops, pasture, and range.
Some are pecan orchards.

Representative profile of Meguin silty clay loam, oc-
casionally flooded, 10 miles north from the intersection
of U.S. Highways 183 and 87 in Cuero on U.S. Highway
183 to its intersection with Farm Road 951; then 0.8
mile west on a county road; then 0.9 mile west on a
private road, and 125 feet west and 50 feet north of a
field corner; in pasture:

A—O0 to 12 inches, dark grayish brown (10YR 4/2) silty
clay loam, very dark grayish brown (10YR 3/2)
moist; moderate very fine subangular blocky and

moderate medium granular structure; hard, fri-
able, slightly sticky; common fine roots; common
fine pores and worm casts; common fine snail shell
fragments; calcium carbonate equivalent about 15
percent; caleareous; moderately alkaline; gradual
smooth boundary.

B21—12 to 18 inches, grayish brown (10YR 5/2) silty clay
loam, dark grayish brown (10YR 4/2) moist; weak
very fine subangular blocky structure; hard, fri-
able, slightly sticky; common fine roots; few fine
snail shell fragments; calcareous; moderately al-
kaline; abrupt smooth boundary.

B22—18 to 44 inches, pale brown (10YR 6/3) silty clay
loam, brown (10YR 5/3) moist; weak very fine
subangular blocky structure; slightly hard, very
friable; few fine roots in upper part; few threads
and films of calcium carbonate; calcium carbonate
equivalent about 34 percent; calcareous; moder-
ately alkaline; gradual smooth boundary.

C—44 to 62 inches, very pale brown (10YR 7/3) loam, pale
brown (10YR 6/8) moist; massive; slightly hard,
very friable; few thin strata of silt loam and silty
clay loam % to 2 inches thick that are slightly
darker in color; few fine soft masses and few films
ﬁf l_calcium carbonate; calcareous; moderately al-

aline.

The Al horizon is 8 to 18 inches thick. It is gray, dark
gray, dark grayish brown, dark brown, grayish brown, or
blrown. The upper 7 inches is silty clay loam, clay loam, or
clay. :

The B horizon is grayish brown, brownish gray, brown,
or pale brown. The calcium carbonate equivalent is 20 to
38 percent. The texture is silty clay loam, clay loam, or silt
loam thinly stratified with clay, silty clay, or loam.

The C horizon is light brownish gray, pale brown, or very
pale brown.

Me—Meguin silty clay loam, occasionally flooded.
This nearly level soil is on flood plains of the Guadalupe
River and other major streams of the county. Areas
are irregular in shape and range from 20 to about 350
acres or more in size. Slopes are 0 to 1 percent. This
soil is flooded once in 4 to 10 years. It has the profile
described as representative of the Meguin series.

Included in some mapped areas of this soil are 1- to
T-acre areas of a soil having a dark colored surface
layer more than 20 inches thick and a soil similar to
Meguin soils but coarser textured. Included soils make
up less than 15 percent of any mapped area.

This soil is well suited to crops. Many areas are used
for crops commonly grown in the county. Several are
used for improved pasture. A few are used for range
(fig. 1). A few are pecan groves. Soil blowing and wa-
ter erosion are slight hazards. Capability unit ITw-2;
Loamy Bottomland range site; pasture and hayland
group 1C.

Mf—Meguin soils, frequently flooded. These nearly
level soils are on flood plains of the Guadalupe River
and other streams of the county. Texture of the surface
layer is variable and includes silty clay loam, clay
loam, and clay. Areas are irregular in shape and range
from about 20 to 200 acres or more in size. Slopes are
0 to 1 percent. This soil is flooded once or more each
year.

The surface layer is dark grayish brown silty clay
loam about 15 inches thick. Below this is 22 inches of
grayish brown silty clay loam and 28 inches of pale
brown silty clay loam. The underlying material to a
depth of 82 inches is very pale brown loam.

Included in some mapped areas of this soil are small
areas having dark colors thicker than 20 inches and
small areas having dark colors less than 10 inches



DE WITT COUNTY, TEXAS 21

Figure 1.,—Harvesting johnsongrass hay on Meguin silty clay loam, occasionally flooded.

thick. Included soils make up less than 12 percent of
any mapped area.

This mapping unit is flooded too frequently to be
used for crops (fig. 2). Most areas are in range. Sev-
eral are improved pasture, and several are pecan
groves. Soil blowing and water erosion are slight haz-
ards. Capability unit Vw-1; Loamy Bottomland range
site; pasture and hayland group 1C.

Miguel Series

The Miguel series consists of deep, gently sloping,
noncalcareous. loamy soils of the uplands. These soils
formed in clayey to loamy sediments.

In a representative profile the surface layer is brown
fine sandy loam about 6 inches thick. The subsoil is
about 34 inches thick. In sequence downward, it is 9
inches of brown clay distinctly mottled with red and
yellowish brown, 15 inches of brownish yellow clay
distinctly mottled with very pale brown and yellowish
red, and 10 inches of reddish yellow sandy clay. The
underlying material is reddish yellow sandy clay loam.

These soils are well drained and have rapid runoff.
The available water capacity is medium. Permeability
is very slow,

These soils are not well suited to crops. Most areas

are used for range. Some are in improved pasture.
Only a few scattered areas are farmed.

Representative profile of Miguel fine sandy loam, 3
to 5 percent slopes, 3.5 miles northwest on Texas High-
way 119 from the intersection of Texas Highways 72
and 119 in Yorktown; then 5.8 miles north-northwest
on Farm Road 108, and 0.8 mile northwest on a county
road; then 0.15 mile west on a county road and 40 feet
south of the road; in range:

A—0 to 6 inches, brown (10YR 5/3) fine sandy loam, dark
brown (10YR 4/3) moist; weak fine granular
structure; very hard, friable; many fine roots;
slightly acid; abrupt smooth boundary.

B21t—6 to 15 inches, brown (10YR 5/3) clay, dark brown
(10YR 4/3) moist; distinct red (2.5YR 4/6) and
yellowish brown (10YR 5/6) mottles; strong me-
dium prismatic structure; extremely hard, firm,
plastic and sticky; many fine roots; organic stains
and dark coatings on faces of prisms; clay films on
peds; neutral; clear smooth boundary.

B22t—15 to 30 inches, brownish yellow (10YR 6/6) clay,
yellowish brown (10YR 5/6) moist; few fine dis-
tinet very pale brown (10YR 7/4) and yellowish
red (YR 5/6) mottles; moderate medium and
fine angular blocky structure; very hard, - very
firm, plastic and sticky, few fine roots between peds;
clay films on faces of peds; neutral; graduai
smooth boundary.

B3t—30 to 40 inches. reddish yellow (7.5YR 6/6) sandy
clay, strong brown (7.5YR 5/6) moist; weak fine
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Figure 2.—Floodwater on Meguin soils in areas of river bottom land.

subangular blocky structure; very hard, very firm,
plastic and sticky; few clay films; few fine calcium
carbonate concretions; calcareous; moderately al-
kaline; gradual wavy boundary.

C—40 to 60 inches, reddish yellow (7.5YR 7/8) sandy clay
loam, reddish yellow (7.5YR 6/8) moist; massive;
hard, friable; calcareous; moderately alkaline.

The solum is 40 to 60 inches thick. Depth to secondary
carbonates ranges from 28 to 40 inches. The A horizon is 6
to 12 inches thick. It is dark grayish brown, brown, dark
brown, or grayish brown. Reaction is slightly acid to neutral.

The B2t horizon is 10 to 35 inches thick. It is dark grayish
brown, brownish yellow, dark brown, brown, yellowish
brown, or light brown. Mottles are common or many and
fine or medium, in shades of brown, red, or yellow. The tex-
ture of the B2t horizon is sandy clay or clay. Reaction is
neutral to mildly alkaline.

The B3t horizon is 4 to 16 inches thick. It is light brown,
reddish yellow, brown, light yellowish brown, or yellowish
red. It is sandy clay loam or sandy clay. Reaction is mildly
alkaline to moderately alkaline.

The C horizon is Yight brownish gray, light gray, light
brown, yellowish red, reddish yellow, or brownish yellow. It
is sandy clay loam or sandy clay.

MgC—Miguel fine sandy loam, 3 to 5 percent slopes.
This gently sloping soil has the profile described as
representative of the series. Areas range from 8 to 60
acres or more in size. They are irregular in shape.

Included in some mapped areas of this soil are 1- to
3-acre areas of Sarnosa, Papalote, Runge, Leming, and

Weesatche soils. Included soils make up less than 12
percent of any mapped area.

This soil is poorly suited to crops, but is well suited
to range or improved pasture. Most areas are in range.
Some are used for improved pasture. Only a few are
cropped. Capability unit IVe-3; Tight Sandy Loam
range site; pasture and hayland group 8A.

MgC2—Miguel fine sandy loam, 3 to 5 percent
slopes, eroded. This gently sloping soil is on uplands.
Areas are irregular in shape and range from 8 to 40
acres or more in size.

The present surface layer is about 6 inches of brown
fine sandy loam, but many areas are galled. It is a mix-
ture of the original layer and the underlying layer.
Below this is a distinctly mottled, dark grayish brown
clay subsoil about 30 inches thick. The next 18 inches
is light brown sandy clay. The underlying material is
yellowish red sandy clay.

Gullies 100 to 500 feet apart, 5 feet deep, and 12
feet wide have formed in some areas.

Included in some mapped areas of this soil are 1- to
3-acre areas of Leming, Papalote, Sarnosa, Runge, and
Weesatche soils. Included soils make up less than 10
percent of any mapped area.

This soil is poorly suited to crops. Nearly all areas
are used for range. A few have been cropped but are
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now abandoned, and a few are in improved pasture.
Capability unit IVe-3; Tight Sandy Loam range site;
pasture and hayland group 8A.

Monteola Series

The Monteola series consists of deep, nearly level to
gently sloping, calcareous clayey soils of the uplands.
These soils formed in clay and shaly clay.

In a representative profile the surface layer is very
dark gray clay about 30 inches thick. The next layer
is clay about 22 inches thick. The upper part is grayish
brown, and the lower part is very pale brown. The
underlying material to a depth of 84 inches is mottled
very pale brown and yellow clay.

These soils are moderately well drained and have
slow to medium runoff. Permeability is very slow, and
the available water capacity is medium.

These soils are well suited to crops, and many areas
are farmed. They are also used for range and improved
pasture.

Representative profile of Monteola clay, 1 to 3 per-
cent slopes, 18 miles southwest of Cuero via U.S. High-
way 87 and Texas Highway 72 to Yorktown; 3 miles
northwest on Texas Highway 119 from its intersection
with Texas Highway 72 in Yorktown; 3.2 miles north-
west on Farm Road 108; 1.75 miles west-northwest on
a paved county road; 0.75 mile south-southwest on a
county road to a gap; 0.35 mile east-southeast along a
fence line, 50 feet north of fence; in crops:

Ap—O0 to 5 inches, very dark gray (10YR 3/1) clay, black
(10YR 2/1) moist; moderate fine and very fine
subangular blocky structure; very hard, very firm,
very sticky and very plastic; common fine roots;
few fine snail shell fragments; calcareous; mod-
erately alkaline; abrupt smooth boundary.

A1—5 to 80 inches, very dark gray (10YR 3/1) clay, black
(10YR 2/1) moist; few intersecting slickensides;
common parallelepipeds tilted 10 to 30 degrees
from horizontal; moderate very fine and fine angu-
lar blocky structure; extremely hard, very firm,
very sticky and plastic; few fine roots; few fine
caleium carbonate concretions; few shell frag-
ments; calcareous; moderately alkaline; gradual
wavy boundary.

AC1—30 to 40 inches, grayish brown (10YR 5/2) clay,
dark grayish brown (10YR 4/2) moist; moderate
fine angular blocky structure; extremely hard, very
firm, very sticky and plastic; common fine roots;
few fine snail shell fragments; few intersecting
slickensides; few calcium carbonate concretions;
calcareous; moderately alkaline; gradual wavy
boundary.

AC2—40 to b2 inches, very pale brown (10YR 7/3) clay,
pale brown (10YR 6/3) moist; moderate fine an-
gular blocky structure; extremely hard, very firm,
very sticky and plastic; few fine roots; few inter-
secting slickensides; few ecalcium carbonate con-
cretions; calcareous; moderately alkaline; clear
wavy boundary.

TIC—52 to 84 inches, mottled very pale brown (10YR 8/4)
and yellow (10YR 7/6) clay; massive; extremely

hard, very firm, very sticky and plastic; common-

soft masses of calcium carbonate; calcareous; mod-
erately alkaline.

The solum is 40 to 60 inches thick, The Ap horizon is 4 to
6 inches thick. It is dark gray or very dark gray.

The Al horizon is 10 to 25 inches thick and is dark gray
or very dark gray.

The AC1 horizon is 8 to 14 inches thick. It is gray, light
brownish gray, grayish brown, dark grayish brown, pale
brown, dark brown, or very dark gray.

The AC2 horizon is 5 to 15 inches thick and is gray,

very pale brown, light brownish gray, pale brown, grayish
brown, or dark grayish brown.

The IIC horizon ranges from 40 to 60 inches below the
surface. It is white, light gray, or very pale brown.

MoA—Monteola clay, 0 to 1 percent slopes. This
nearly level soil is on uplands. Areas range from 10 to
200 acres or more in size. They are irregular in shape.

The surface layer is very dark gray clay about 14
inches thick. Below this is dark grayish brown clay
about 26 inches thick. The underlying material is light
gray clay.

Included in some mapped areas of this soil are 2- to
4-acre narrow areas of Runge soils and 1- to 3-acre
oval shaped areas of Orelia soils. Included soils make
up less than 12 percent of any mapped area.

This soil is well suited to crops. About half the acre-
age is farmed. Several areas are in range. A few are in
improved pasture. Soil blowing and water erosion are
slight hazards. Capability unit IIs-1; Blackland range
site; pasture and hayland group 7A.

MoB—Monteola clay, 1 to 3 percent slopes. This
gently sloping soil is on uplands. Areas range from 12
to 250 acres or more in size and are irregular in shape.
This soil has the profile described as representative of
the Monteola series.

Included in some mapped areas of this soil are small
areas of Runge, Sarnosa, and Cuero soils. Included
soils make up less than 8 percent of any mapped area.

This soil is well suited to crops. Many areas are
farmed. Several are in range, and a few are in improved
pasture. Soil blowing and water erosion are slight
hazards. Capability unit IITIe-2; Blackland range site;
pasture and hayland group TA.

Natraqualfs

Natraqualfs (Na) are deep, nearly level, calcareous
loamy soils that formed in loamy saline sediments and
have a high sodium content. They are on uplands in
concave flats adjacent to and slightly higher than the
flood plains of creeks. Areas are irregular in shape and
range from 15 to 200 acres or more in size. Slopes are
0 to 1 percent.

Included in some mapped areas of these soils are
scattered 1- to 4-acre areas of Wilson soils. Included
soils make up less than 15 percent of any mapped area.

Natraqualfs are somewhat poorly drained, and run-
off is slow. Permeability is moderately slow. The avail-
able water capacity is low.

Natraqualfs are used as range. The choice of plants
suited to these saline soils is limited. Only salt-tolerant
plants and pasture grasses can be grown. Soil blowing
and water erosion are slight hazards. Capability unit
VIs-1; Salty range site.

Nueces Series

The Nueces series consists of deep, nearly level to
gently sloping, noncalcareous sandy soils of the up-
lands. These soils formed in sandy to loamy material.

In a represerntative profile the surface layer is light
brownish gray fine sand in the upper 18 inches and
pale brown fine sand in the lower 16 inches. The next
30 inches is light gray sandy clay loam mottled with
yvellowish. brown and red. Below this to a depth of 72
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inches is reddish yellow sandy clay loam mottled with
light gray and red.

These soils are moderately well drained and have very
slow runoff. Permeability is moderately slow, and the
available water capacity is low.

Most of the acreage is used as range. A few areas are
in improved pasture of bermudagrass. A few scattered
areas are farmed.

Representative profile of Nueces fine sand in an area
of Nueces-Sarita complex, 0 to 5 percent slopes, 6 miles
west of Cuero on U.S. Highway 87 to intersection with
Texas Highway 72, 3.6 miles southwest on Texas High-
way 72 to a cattle guard at the top of a small hill;
0.35 mile southeast and south on a private road; 50
feet west; in range:

Al11—0 to 18 inches, light brownish gray (10YR 6/2)
fine sand, brown (10YR 4/3) moist; single
grained; loose, very friable; few fine roots; neu-
tral; gradual smooth boundary.

A12—18 to 34 inches, pale brown (10YR 6/3) fine sand,
brown (10YR 4/3) moist; single grained; loose,
very friable; few fine roots; neutral; abrupt wavy
boundary.

B21t—34 to 50 inches, light gray (10YR 7/2) sandy clay
loam, light brownish gray (10YR 6/2) moist; com-
mon coarse distinct yellowish brown (10YR 5/6)
and common medium and coarse prominent red
(10R 4/6) mottles; weak coarse angular blocky
structure; extremely hard; few fine roots; common
fine pores; few thin clay films; neutral; gradual
smooth boundary.

B22t—50 to 64 inches, light gray (10YR 7/2) sandy clay
loam, light brownish gray (10YR 6/2) moist;
common:- medium distinet yellowish brown (10YR
5/6) and common coarse distinct red (10R 4/6)
mottles; weak coarse angular blocky structure;
extremely hard, very friable; few thin clay films;
neutral; gradual wavy boundary.

B3—64 to 72 inches, reddish yellow (7.5YR 6/6) sandy
clay loam, strong brown (7.5YR 5/6) moist; few
medium distinet light gray (10YR 7/2) and few
coarse distinct red (2.5YR 5/8) mottles; weak
coarse blocky structure; very hard, very friable;
few thin clay films; neutral; gradual wavy bound-
ary.

The solum is 60 to 100 inches thick.

The A horizon is 20 to 40 inches thick. The color is
light brownish gray, light brown, brown, or pale brown. The
texture is fine sand or loamy fine sand. Reaction ranges
from slightly acid to neutral. .

The B21t horizon is 8 to 22 inches thick. The color is
brown, light gray, yellow, or yellowish brown. Mottling
ranges from none to common red, yellowish red, or yellow-
ish brown. Reaction ranges from slightly acid through mod-
erately alkaline.

The B22t horizon is 0 to 18 inches thick. The color is
grayish brown, light brownish gray, yellow, brown, yellow-
ish brown, or light gray. Mottling ranges from few to com-
mon dark red, red, yellowish brown, or brownish yellow.
Reaction ranges from neutral through moderately alkaline.

The B3 horizon is 8 to 16 inches thick. The color is red-
dish yellow, yellowish brown, yellow, or light gray.

NsC—Nueces-Sarita complex, 0 to 5 percent slopes.
This nearly level to gently sloping mapping unit is on
uplands. It is about 60 percent Nueces soils and 35 per-
cent Sarita soils. The Nueces soil is in swales, and the
Sarita soil is on ridges. Areas range from about 12 to
800 acres or more in size and are irregular in shape.

Included in mapped areas of these soils are small
areas of Leming and Miguel soils. Included soils make
up less than 10 percent of any one mapped area.

These soils are used mostly as range. A few areas are
in improved pasture, and a few scattered areas are

farmed. Capability unit IITe-5; Deep Sand range site;
pasture and hayland group 9A.

Orelia Series

The Orelia series consists of deep, nearly level to
gently sloping, noncalcareous loamy soils of the up-
lands. These soils formed in loamy sediments.

In a representative profile the surface layer is gray-
ish brown fine sandy loam about 4 inches thick. Below
this is 22 inches of sandy clay loam, which is dark gray
in the upper part and gray in the lower part. The next
19 inches is white sandy clay loam. The underlying
material to a depth of 80 inches is white sandy clay
loam mottled with reddish yellow.

These soils are somewhat poorly drained and have
slow runoff. Permeability is very slow, and the avail-
able water capacity is medium.,

These soils are used mainly as range. A few areas
are in improved pasture,.

Representative profile of Orelia fine sandy loam, O
to 2 percent slopes, 6 miles west of Cuero on U.S. High-
way 87 to its intersection with Texas Highway 72; then
7.3 miles southwest on Texas Highway 72 to its inter-
section with a county road, and 575 feet southeast on
a gravel county road and 50 feet south of the road; in
range:

A1—0 to 4 inches, grayish brown (10YR 5/2) fine sandy
loam, dark grayish brown (10YR 4/2) moist;
massive; very hard, friable; many fine roots;
slightly acid; abrupt wavy boundary.

B21tg—4 to 16 inches, dark gray (10YR 4/y1) sandy clay
loam, very dark gray (10YR 3/1) moist; mod-
erate medium angular blocky structure; extremely
hard, very firm, sticky; few fine roots; thin clay
films; mildly alkaline; gradual smooth boundary.

B22tg—16 to 26 inches, gray (10YR 5/1) sandy clay loam,
dark gray (10YR 4/1) moist; moderate medium
angular blocky structure; extremely hard, very
firm; few fine roots; common clay films; few
strongly cemented calcium carbonate concretions;
common masses of gypsum crystals; calcareous;
moderately alkaline; gradual smooth boundary.

B3t—26 to 45 inches, white (10YR 8/2) sandy clay loam,’
light gray (10YR 7/2) moist; common medium
distinct yellow (10YR 7/8) mottles; weak medium
angular blocky structure; extremely hard, very
firm, sticky; few fine roots in upper part; common
clay films; common strongly cemented calcium car-
bonate concretions; common fine ferromanganese
concretions; calcareous; moderately akaline; grad-
ual smooth boundary.

C—45 to 80 inches, white (2.5Y 8/2) sandy clay loam,
light gray (2.5Y 7/2) moist; common, medium
distinet reddish yellow (7.5YR 6/8) mottles; mas-
sive; very hard, very firm, sticky; calcareous;
moderately alkaline.

The solum is 30 to 50 inches thick.

The A horizon is 4 to 10 inches thick. It is dark grayish
brown, grayish brown, dark gray, or gray. Reaction is
slightly acid through neutral.

The B2t horizon ranges from 19 to 40 inches in thickness.
It is gray, dark gray, or very dark gray. Many pedons have
a few fine mottles of brown, light brownish gray, light
yellowish brown, or reddish brown. The texture is clay
loam or sandy clay loam. Reaction is mildly alkaline through
moderately alkaline.

The B3t horizon is gray, light gray, or white mottled with
yellow, olive yellow, or light olive brown.

The C horizon is white or light gray. The texture is clay
loam or sandy clay loam.

OrB—Orelia fine sandy loam, 0 to 2 percent slopes.
This nearly level to gently sloping soil is on uplands.
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Areas range from 8 to 250 acres or more and are con-
cave and irregular in shape.

Included in some mapped areas of this soil are 1- to
4-acre areas of a soil that is saline but is otherwise
similar to this Orelia fine sandy loam. Also included
are 1- to 3-acre areas of Miguel, Denhawken, and El-
mendorf soils. Included soils make up less than 12 per-
cent of any mapped area.

This soil is not well suited to farming. Most areas
are used for range. A few are in improved pasture.
Soil blowing and water erosion are slight hazards.
Capability unit IIIw—1; Claypan Prairie (RG) range
site; pasture and hayland group 8A.

Papalote Series

The Papalote series consists of deep, nearly level to
gently sloping, noncalcareous loamy soils of the up-
lands. These soils formed in clayey to loamy sediments.

In a representative profile the surface layer is light
brownish gray fine sandy loam about 9 inches thick.
The subsoil is sandy clay to a depth of 40 inches. The
upper 11 inches is light brownish gray mottled with
yellowish red and brownish yellow, and the next 20
inches is mottled light gray, brownish yellow, and red-
dish yellow. The lower 8 inches of the subsoil is red
clay loam. The underlying material is pink sandy clay
loam.

These soils are moderately well drained and have
slow to medium runoff. Permeability is slow, and the
available water capacity is medium.

Most areas are used for range. Some are improved
pasture. Only a few scattered areas are farmed.

Representative profile of Papalote fine sandy loam,
1 to 8 percent slopes, 5.45 miles south on Farm Road
236 from the intersection of U.S. Highway 183 and
Farm Road 236 in Cuero; then 85 feet east of the
highway ; in range:

A—0 to 9 inches, light brownish gray (10YR 6/2) fine
sandy loam, dark grayish brown (10YR 4/2)
moist; weak fine granular structure; very hard,
friable; common fine roots; neutral; abrupt wavy
boundary.
to 20 inches, light brownish gray (10YR 6/2)
sandy clay, grayish brown (10YR 5/2) moist;
common medium and fine prominent yellowish red
(5YR 5/6) and few medium prominent brownish
yellow (10YR 6/6) mottles; strong medium pris-
matic structure parting to weak medium angular
blocky; extremely hard, very firm, plastic and
sticky; common fine roots; organic stains and dark
coatings on faces of peds; common thick clay
films; few fine siliceous pebf)les; neutral; gradual
wavy boundary.
B22t—20 to 40 inches, prominently and coarsely mottled
light gray (10YR 7/2) and brownish yellow
(I0YR 6/6) sandy clay; common medium promi-
nent reddish yellow (5YR 6/6) mottles; moderate
medium prismatic structure parting to medium
and fine angular blocky; extremely hard, very
firm, plastic and sticky; few fine roots; common
thick clay films; neutral; gradual wavy boundary.
B3ca—40 to 48 inches, red (2.5YR 5/6) clay loam, red
(2.5YR 4/6) moist; weak coarse angular blocky
structure; very hard, firm, sticky and plastic; few
fine roots; few thin clay films; few fine calecium
carbonate concretions; mildly alkaline; gradual
wavy boundary.
Clca—48 to 60 inches, pink (7.5YR 7/4) sandy clay loam,
light brown (7.5YR 6/4) moist; massive; hard,
friable; about 5 percent weakly cemented calcium

B21t+—9

carbonate concretions; calcareous; moderately al-
kaline; clear wavy boundary.

C2ca—60 to 82 inches, pink (5YR 7/4) sandy clay loam,"
light reddish brown (5YR 6/4) moist; massive;
hard, friable; about 30 percent soft masses of
lc.alcium carbonate; calcareous; moderately alka-
ine.

The solum is 40 to 60 inches thick.

The A horizon is 6 to 10 inches thick. It is light brownish
gray, brown, or grayish brown. Reaction is slightly acid or -
neutral.

The B21t horizon is 8 to 16 inches thick. It is dark grayish
brown, light brownish gray, brown, or dark brown, and it
contains few or common, fine or medium, distinet mottles in
shades of yellow, red, brown, or gray. The texture is sandy
clay or clay. The reaction is neutral or mildly alkaline.

The B22t horizon is 10 to 20 inches thick. It is dark gray-
ish brown, light brownish gray, brown, or grayish brown.
It is mottled in shades of red, yellow, brown, or gray. The
texture is sandy clay or clay. The reaction is neutral or
mildly alkaline.

The B3ca horizon is 8 to 16 inches thick. It is light brown,
reddish yellow, brown, or light brownish gray, and it may
have faint or distinct mottles in shades of red, yellow,
brown, or gray. The texture ranges from sandy clay loam to
1s_andy clay. Reaction is mildly alkaline or moderately alka-
e,

The C horizon is light brownish gray, reddish yellow, or
pink. The texture is sandy clay loam or sandy clay.

PaA—Papalote fine sandy loam, 0 to 1 percent
slopes. This nearly level soil is on uplands. Areas are
;rregular in shape and range from about 5 to 30 acres
in size.

The surface layer is grayish brown fine sandy loam
about 10 inches thick. The upper 26 inches of the sub-
soil is dark grayish brown clay distinctly mottled with
red and light yellowish brown. The lower 8 inches is
light brown sandy clay loam. The underlying material
is light brownish gray sandy clay loam.

Included in some mapped areas of this soil are small
areas of Mabank, Leming, and Orelia soils. Mabank
and Orelia soils are in somewhat depressed areas, and
Leming soils are on elevated, convex spots. Also in-
cluded are small areas of Papalote fine sandy loam
having slopes of 1 to 3 percent. Included soils make up
less tl_lan 15.percent of any mapped area.

This soil is best suifed to range or improved pasture.
Nearly all areas are used as range. A few are improved
pasture. Soﬂ_ blowing and water erosion are slight haz-
ards. Capability unit ITs-2; Tight Sandy Loam range
site; pasture and hayland group 8A.

PaB—Papalote fine sandy loam, 1 to 3 percent
slopes. This gently sloping soil is on uplands. It has the
profile described as representative of the Papalote se-
ries. Areas range from about 12 to 150 acres or more
is size. They are irregular in shape.

Included in some mapped areas of this soil are 1- to
3-acre areas of Mabank, Miguel, Leming, Nueces, Sar-
ita, Sarnosa, and Runge soils. Included soils make up
less than 12 percent of any mapped area.

This soil is suitable for range or improved pasture.
Most areas are used as range. A few are improved pas-
ture, and a few are farmed. Soil blowing is a slight
hazard, and water erosion a moderate hazard. Capabil-
ity unit ITe-2; Tight Sandy Loam range site; pasture
and hayland group 8A.

Runge Series

The Runge series consists of deep, nearly level to
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gently sloping, noncalcareous loamy soils of the up-
lands. These soils formed in loamy calcareous material
derived from sandstone or alluvium.

In a representative profile the surface layer is brown
fine sandy loam about 15 inches thick. The subsoil to
a depth of 32 inches is sandy clay loam. It is reddish
brown in the upper part and reddish yellow in the
lower part. The underlying material to a depth of 80
inches is reddish yellow sandy clay loam.

These soils are well drained and have medium runoff.
Permeability is moderate, and the available water ca-
pacity is high.

These soils are used mainly as range. Some areas
are farmed. A few are improved pasture.

Representative profile of Runge fine sandy loam, 1
to 3 percent slopes, 6 miles northwest of Cuero on U.S.
Highway 87 ; then 20.3 miles southwest on Texas High-
way 72 to the first county road in a northwest direc-
tion, past Nordheim; 3.5 miles northwest on a county
road and 125 feet north of the road; in range:

A1—0 to 15 inches, brown (7.5YR 5/2) fine sandy loam,
dark brown (7.5YR 3/2) moist; weak fine granu-
lar structure; slightly hard, friable; many fine
roots; slightly acid; gradual smooth boundary.

B21t—15 to 21 inches, reddish brown (5YR 5/4) sandy
clay loam, reddish brown (5YR 4/4) moist; mod-
erate medium prismatic structure parting to weak
subangular.blocky; slightly hard, friable; few fine
roots; few fine pores; common clay films and dark
coatings on faces of peds; neutral; gradual smooth
boundary.

B22t—21 to 32 inches, reddish yellow (6YR 6/6) sandy
clay loam, yeliowish red (YR 5/6) moist; mod-
erate medium prismatic structure parting to weak
subangular blocky; hard, friable, slightly sticky;
few fine roots; few thin clay films and dark coat-
ings on faces of peds; few fine calcium carbonate
concretions below 26 inches; mildly alkaline; grad-
ual smooth boundary.

B3—32 to 44 inches, reddish yellow (7.5YR 6/6) sandy
clay loam, reddish Yellow (7.5YR 6/6) moist; weak
fine subangular blocky structure; hard, friable,
slightly sticky; many fine and medium pores; few
fine soft masses and concretions of calcium car-
bonate; calcareous; moderately alkaline; gradual
smooth boundary.

Cca—44 to 80 inches, reddish yellow (7.5YR 7/6) sandy
clay loam, reddish yellow (7.5YR 6/6) moist;
massive; hard, friable; about 20 percent soft
masses of calcium carbonate; few strongly ce-
mented calcium carbonate concretions; calcareous;
moderately alkaline.

The solum is 40 to 60 inches thick.

The Al horizon is 7 to 16 inches thick. It is dark brown,
brown, or dark grayish brown. Reaction is slightly acid
through mildly alkaline. .

The B2t horizon ranges from 14 to 35 inches in thickness
and is reddish brown, yellowish red, or reddish yellow. It is
sandy clay loam or clay loam. Reaction ranges from neu-
tral through moderately alkaline.

The B3 horizon is reddish yellow or yellowish red.

The Ceca horizon is brown, reddish yellow, light brown,
light yellowish brown, or very pale brown sandy clay loam,
clay loam, or loam. The content of visible secondary concre-
tions of calcium carbonate ranges from 5 to 15 percent.

RuA—Runge fine sandy loam, 0 to 1 percent slopes.
This nearly level soil is on uplands. Areas range from
12 to 90 acres or more in size. They are irregular in

‘shape.

The surface layer is brown fine sandy loam about 6
inches thick. Below this is 10 inches of dark grayish
brown fine sandy loam, 10 inches of yellowish red sandy

clay loam, and 16 inches of reddish brown sandy clay
loam. The underlying material is light brown.loam.

Included in some mapped areas of this soil are 1- to
6-acre areas of a soil that has a grayer subsoil but is
otherwise similar to this Runge soil. Also included are
areas of Sarnosa, Miguel, Monteola, Cuero, and Wee-
satche soils. Included soils make up less than 15 percent
of any mapped area.

This soil is used mainly as range. Some areas are
improved pasture. Capability unit IIc-1; Sandy Loam
range site; pasture and hayland group 8C.

RuB—Runge fine sandy loam, 1 to 3 percent slopes.
This gently sloping soil is on uplands. It has the profile
described as representative of the Runge series. Areas
range from 18 to 250 acres or more in size and are
irregular in shape.

Included in some mapped areas of this soil are 1- to
4-acre areas of a soil that has a grayer subsoil but is
otherwise similar to this Runge soil. Also included are
areas of the Papalote, Miguel, Sarnosa, Weesatche,
Orelia, and Monteola soils, Included soils make up less
than 10 percent of any mapped area.

Most of the acreage is used for range. Several areas
are farmed. A few are improved pasture. Soil blowing
is a slight hazard, and water erosion a moderate haz-
ard. Capability unit IIe-3; Sandy Loam range site;
pasture and hayland group 8C.

RuC—Runge fine sandy loam, 3 to 5 percent slopes.
This gently sloping soil is on uplands. Areas range
from 10 to 85 acres or more in size. They are irregular
in shape.

The surface layer is dark grayish brown fine sandy
loam about 16 inches thick. The subsoil to a depth of
32 inches is reddish brown sandy clay loam with a few
fine soft masses of lime in the lower part. The next 12
inches is reddish yellow sandy clay loam. The under-
lying material is very pale brown sandy clay loam.

Included in some mapped areas of this soil are 1- to
4-acre areas of a soil that has a grayer subsoil but is
otherwise similar to this Runge soil. Also included are
areas of the Sarnosa, Weesatche, Shiner, Miguel, and
Monteola soils. Included soils make up less than 10 per-
cent of any mapped area.

Most areas are in range. Only a few are farmed. A
few are improved pasture. Soil blowing is a slight haz-
ard, and water erosion a severe hazard. Capability unit
IIle-8; Sandy Loam range site; pasture and hayland
group 8C.

Sarita Series

The Sarita series consists of deep, nearly level to
gently sloping, noncalcareous soils of the uplands.
These soils formed in sandy to loamy eolian and wind-
laid deposits.

In a representative profile the soil is fine sand to a
depth of 50 inches. The upper 24 inches is light brown-
ish gray, and the lower 26 inches is pale brown. Below
this is 12 inches of light brownish gray, friable sandy
clay loam mottled with yellowish brown and,red; 10
inches of very pale brown and light gray, friable sandy
clay loam mottled with pink and red; and 10 inches of
light gray sandy clay loam mottled with reddish yel-
low. The underlying material to a depth of 90 inches
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is white fine sandy loam mottled with light reddish
brown.

‘Sarita soils are well drained and have slow to very
slow runoff. Permeability is moderately rapid, and the
available water capacity is low.

Most areas are used for range. A few are improved
pasture. A few are farmed to watermelons.

The Sarita soils in De Witt County were mapped
only with Nueces soils,

Representative profile of Sarita fine sand in an area
of Nueces-Sarita complex, 0 to 5 percent slopes, 6 miles
northwest on U.S. Highway 87 from the intersection
with U.S. Highway 183 in Cuero to the intersection
with Texas Highway 72; then 3.6 miles southwest on
Texas Highway 72 to a cattle guard at the top of a hill,
and 0.4 mile south on a private road, and 700 feet
southwest to an isolated clump of medium-sized live
oak trees and 50 feet north; in range:

A11—0 to 24 inches, light brownish gray (10YR 6/2) fine
sand, grayish brown (10YR 5/2) moist; single
grained; loose, very friable; common fine roots;
slightly acid; clear smooth boundary.

A12—24 to 40 inches, pale brown (10YR 6/3) fine sand,
dark brown (10YR 4/3) moist; single grained;
loose, very friable; few fine roots; slightly acid;
clear smooth boundary.

A13—40 to 50 inches, pale brown (10YR 6/3) fine sand,
dark brown (10YR 4/3) moist; single grained;
loose, very friable; few fine roots; slightly acid;
abrupt clear boundary.

B21t—50 to 62 inches, light brownish gray (10YR 6/2)
sandy clay loam, grayish brown (10YR 5/2) moist;
common coarse distinct yellowish brown (10YR
5/6) and common coarse distinct red (10R 4/6)
mottles; weak medium blocky structure; extremely
hard, friable, porous; slightly acid; clear wavy
boundary.

B22t—62 to 72 inches, mottled matrix of very pale brown
(10YR 7/8) and light gray (10YR 7/2) sandy
clay loam with common coarse distinct pink (7.5YR
7/4) and common coarse distinct red (2.5YR 5/6)
mottles; weak medium blocky structure; very hard,
friable; few thin clay films; slightly acid; gradual
wavy boundary.

B3—172 to 82 inches, light gray (10YR 7/2) sandy clay
loam, light brownish gray (10YR 6/2) moist;
common coarse distinct reddish yellow (7.5YR 7/6
mottles; weak coarse blocky structure; very hard,
very friable, slightly acid; gradual wavy bound-

ary.

C—82 to 90 inches, white (10YR 8/2) fine sandy loam,
light gray (10YR 7/2) moist; common medium
distinet light reddish brown (5YR 6/4) mottles;
massive; very hard, friable; slightly acid.

The solum is 60 to about 100 inches thick.

The A1l horizon is 12 to 28 inches thick. It ranges from
light brownish gray to light gray to pale brown. Reaction
is slightly acid or neutral.

The A12 horizon is 14 to 34 inches thick. It ranges from
very pale brown to light brownish gray. Reaction is slightly
acid or neutral.

The A18 horizon is 0 to 14 inches thick. It is pale brown,
very pale brown, or light gray.

The B21t horizon is 8 to 18 inches thick. It is light brown-
ish gray, pale brown, or very pale brown. Mottles range
from few to common in shades of brown, yellow, red, or
gray. Reaction ranges from slightly acid to moderately al-
kaline.

The B22t horizon is 10 to 12 inches thick. It is very pale
brown, pale brown, light yellowish brown, or light gray.
Mottles range from few to common in shades of red, yellow,
brown, or gray. Reaction ranges from slightly acid to mod-
erately alkaline.

The B3 and C horizons are light gray, white, or very pale
brown.

Sarnosa Series

The Sarnosa series consists of deep, nearly level to
sloping, calcareous loamy soils of the uplands. These
soils formed in calcareous loamy material having thin
strata of weakly cemented sandstone.

In a representative profile the surface layer is very
dark gray fine sandy loam about 16 inches thick. Below
this is about 18 inches of pale brown fine sandy loam
and 18 inches of very pale brown sandy clay loam. The
underlying material to a depth of 80 inches is very
pale brown fine sandy loam.

These soils are well drained, and runoff is slow. Per-
meability is moderate. The available water capacity
is medium.

These soils are used mostly for range. Some areas are
in improved pasture. Some of the less sloping areas are
farmed.

Representative profile of Sarnosa fine sandy loam,
3 to 5 percent slopes, 6.4 miles northwest on Farm
Road 766 from the intersection of U.S. Highway 183
and Farm Road 766 in Cuero with a county road; then
3.4 miles northwest on a county road to a point 125
feet south of a small culvert across the county road
and 75 feet east of the right-of-way; in range:

A—0 to 16 inches, very dark gray (10YR 8/1) fine sandy
loam, black (10YR 2/1) moist; weak medium pris-
matic structure parting to moderate very fine
granular; slightly hard, very friable; many fine
roots; few worm casts; few snail shell fragments;
8 percent calcium carbonate equivalent; calcareous;
moderately alkaline; gradual smooth boundary.

B21—16 to 34 inches, pale brown (10YR 6/3) fine sandy
loam, brown (10YR 4/3) moist; moderate fine
subangular blocky structure; hard, very friable;
common fine roots; about 3 percent common films
and fine concretions of calcium carbonate; 29 per-
cent calcium carbonate equivalent; few worm casts;
calcareous; moderately alkaline; gradual smooth
boundary.

B22ca—34 to 52 inches, very pale brown (10YR 7/3) sandy
clay loam, brown (10YR 5/3) moist; weak fine
subangular blocky structure; hard, very friable;
few films and about 12 percent common soft masses
of calcium carbonate; 32 percent calcium carbon-
ate equivalent; calcareous; moderately alkaline;
gradual smooth boundary.

Clca—b52 to 70 inches, very pale brown (10YR 8/4) fine
sandy loam, very pale brown (10YR 7/4) moist;
massive; slightly hard, very friable; about 15 per-
cent common soft masses and weakly cemented
concretions of calcium carbonate; calcareous; mod-
erately alkaline; gradual smooth boundary.

C2ca—170 to 80 inches, very pale brown (10YR 7/4) fine
sandy loam, iight yellowish brown (10YR 6/4)
moist; massive; slightly hard, very friable; about
10 percent soft masses and weakly cemented con-
cretions of calcium carbonate; calcareous; mod-
erately alkaline.

The solum is 40 to 64 inches thick. Depth to calcium car-
bonate segregations ranges from 24 to 40 inches. Weakly to
strongly cemented sandstone is 60 to 100 inches below the
surface.

The A horizon ranges from 10 to 20 inches in thickness.
It is gray, dark gray, very dark gray, dark grayish brown,
grayish brown, or very dark grayish brown. The texture is
fine sandy loam or sandy clay loam.

The B horizon is grayish brown, light brownish gray,
brown, pale brown, light yellowish brown, light brown, pink,
or very pale brown. The texture is sandy clay loam or fine
sandy loam.

The Cca horizon is very pale brown or light yellowish
brown. The texture is fine sandy loam or sandy clay loam.
In some places the C horizon is as much as 15 percent
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weakly cemented, partly weathered sandstone fragments.
The content of calcium carbonate in the form of concretions,
films, threads, or soft masses ranges from 5 to 20 percent in
the B22ca and Clca horizons.

SaA—Sarnosa fine sandy loam, 0 to 1 percent slopes.
This nearly level soil is on uplands. Areas range from
8 to 120 acres or more in size. They are irregular in
shape.

The surface layer is dark grayish brown fine sandy
loam about 18 inches thick. Below this is about 30
inches of grayish brown sandy clay loam containing
segregated calcium carbonate in the lower 10 inches.
The underlying material to a depth of 60 inches is very
pale brown sandy clay loam.

Included in some mapped areas are 1- to 4-acre areas
of Runge, Weesatche, and Papalote soils. Included soils
make up less than 12 percent of any one mapped area.

This Sarnosa soil is well suited to erops. About half
the acreage is farmed. Many areas are in range. A few
are in improved pasture. Soil blowing and water ero-
sion are slight hazards. Capability unit Ile-1; Gray
Sandy Loam range site; pasture and hayland group
8C.

SaB—Sarnosa fine sandy loam, 1 to 3 percent slopes.
This gently sloping soil is on uplands. Areas are irreg-
ular in shape and range from about 7 to 150 acres or
more in size.

The surface layer is fine sandy loam about 12 inches
thick. It is dark gray in the upper part and dark gray-
ish brown in the lower part. The next layer, which ex-
tends to a depth of about 50 inches, is sandy clay loam.
It is brown in the upper part and pale brown in the
lower part. It has common calcium carbonate segrega-
tions below a depth of about 28 inches. The underlying
material to a depth of 60 inches is light yellowish
brown sandy clay loam.

Included in some mapped areas of this soil are small
areas of soils that are similar to the Sarnosa soil, but
have a dominantly thinner solum; some that have a
lighter colored surface layer; some that are more
clayey; and small areas of Sarnosa soils where slope
is 0 to 1 percent. Included soils make up less than 12
percent of any one mapped area.

Most areas are used as range. Some are farmed. A
few are in improved pasture. Soil blowing is a slight
hazard, and water erosion a moderate hazard. Capabil-
ity unit ITe-3; Gray Sandy Loam range site; pasture
and hayland group 8C.

SaC—Sarnosa fine sandy loam, 3 to 5 percent slopes.
This gently sloping soil is on uplands. Areas are irreg-
ular in shape and range from about 8 to 150 acres in
size. This soil has the profile described as representa-
tive of the Sarnosa series.

Included in some mapped areas of this soil are nar-
row 2- to 4-acre areas of Shiner, Heiden, and Crockett
soils. Also included are a few small areas of a soil that
is similar to this Sarnosa soil, but has a thinner solum
and a lighter colored surface layer. Included soils make
up less than 10 percent of any one mapped area.

Nearly all the acreage is used as range. A small acre-
age is in improved pasture. Soil blowing is a slight
hazard, and water erosion a severe hazard. Capability
unit ITTe-8; Gray Sandy Loam range site; pasture and
hayland group 8C.

SaD—Sarnosa fine sandy loam, 5 to 8 percent slopes.
This sloping soil is on uplands. It is below the Shiner
soils on ridgetops. Areas are 8 to 60 acres in size.

The surface layer is about 12 inches thick. It is dark
gray fine sandy loam in the upper part and sandy clay
loam in the lower part. Below this is 30 inches of brown
sandy clay loam. The underlying material to a depth
of 30 inches is very pale brown sandy clay loam con-
taining common calcium carbonate segregations.

Included in some mapped areas are small areas of
Shiner soils. Also included are soils that are similar
but lighter colored. Included soils make up less than
10 percent of any mapped area.

This Sarnosa soil is poorly suited to crops. Nearly all
areas are used for range. A few are used for improved
pasture. Soil blowing is a slight hazard, and water ero-
sion a severe hazard. Capability unit IVe-7; Gray
S%ndy Loam range site; pasture and hayland group

ShC2—Sarnosa soils, 3 to 5 percent slopes, eroded.
These gently sloping soils are on uplands. Areas are
irregular in shape and range from 6 to 75 acres or more
in size,.

These soils are variable, Most mapped areas are Sar-
nosa fine sandy loam. In some mapped areas is a soil
that is similar to the Sarnosa soil, but has a thinner,
dark colored surface layer.

The surface layer is very dark gray fine sandy loam
about 12 inches thick. Below this is 14 inches of brown
sandy clay loam and 28 inches of pale brown sandy
clay loam. The underlying material to a depth of 60
inches is light yellowish brown sandy clay loam.

Included in some mapped areas of this soil are gul-
lies, about 125 to 250 feet apart, that are 1 to 3 feet
deep and affect an area 5 to 15 feet wide. Also included
are small areas of Heiden and Shiner soils. Included
areas make up less than 10 percent of any mapped area.

These soils are poorly suited to crops. Most of the
acreage is used as range. Scattered areas are in im-
proved pasture. Soil blowing is a slight hazard, and
water erosion a severe hazard. Capability unit IVe-6;
Gray Sandy Loam range site; pasture and hayland
group 8C.

Shiner Series

The Shiner series consists of shallow, gently sloping
to sloping, calcareous loamy soils of the uplands. These
soils formed in calcareous loamy material that has thin
strata of weakly cemented sandstone.

In a representative profile the surface layer is light
brownish gray fine sandy loam about 6 inches thick.
Below this is 10 inches of very pale brown gravelly
fine sandy loam and 8 inches of yellow, weakly ce-
mented, calcareous sandstone (fig. 3). The next 46
inches is very pale brown sandy loam that is 10 to 15
percent soft masses of calcium carbonate.

These soils are well drained and have moderate to
rapid runoff. Permeability is moderate. The available
water capacity is very low.

Most areas are used as range. A few scattered areas
are improved pasture.

Representative profile of Shiner fine sandy loam, 1
to 5 percent slopes, 13.6 miles northwest on U.S. High-
way 87 from its intersection with U.S. Highway 183 in
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stratified with sandy clay loam in the lower part;
massive; very hard, friable; about 10 to 15 per-
cent white soft powdery masses of calcium car-
bonate; about 40 percent calcium carbonate
equivalent; calcareous; moderately alkaline; grad-
ual smooth boundary.

The solum is 10 to 20 inches thick.

The A horizon is 4 to 10 inches thick. It is light brownish
gray, brown, or pale brown.

The B horizon is 6 to 10 inches thick. It is light brownish
gray, brown, pale brown, very pale brown, or light gray.
The texture ranges from gravelly fine sandy loam to light
sandy clay loam. The calcium carbonate equivalent ranges
from 40 to 60 percent.

The C horizon, which is 10 to 20 inches below the surface,
is weakly cemented, calcareous sandstone interbedded with
fine sandy loam or sandy clay loam. It is very pale brown,
light yellowish brown, brownish yellow, or yellow.

ShC—Shiner fine sandy loam, 1 to 5 percent slopes.
This is a gently sloping soil on ridgetops in the up-
lands, It has the profile described as representative of
the Shiner series. Areas range from 6 to 70 acres in
size. They are irregular in shape.

Included in some mapped areas of this soil are small
areas of a soil that has a thicker surface layer but is

| otherwise similar to this Shiner soil. Also included are

small areas of eroded Shiner soils and small areas of
Heiden and Sarnosa soils. Included soils make up less

 than 15 percent of any mapped area.

This soil is poorly suited to crops. Most areas are

% used as range. A few are improved pasture. Soil blow-

ing is a slight hazard, and water erosion a moderate
hazard. Capability unit IVe—4; Chalky Ridge range

site; pasture and hayland group 14A.

ShD—Shiner fine sandy loam, 5 to 8 percent slopes.
This is a sloping soil on ridgetops in the uplands. Areas
range from 7.to 60 acres or more in size. They are irreg-

# ular in shape.

Figure 3.—Profile of Shiner fine sandy loam showing weakly
cemented sandstone at a depth of about 16 inches.

Cuero to its intersection with a county road; 0.4 mile
east on a paved county road to the top of a hill, then
275 feet east on the county road and 100 feet south;
in range:

A—0 to 6 inches, light brownish gray (10YR 6/2) fine
sandy loam, dark grayish brown (10YR 4/2)
moist; weak medium granular structure; hard,
friable, sticky; many worm casts; less than 5 per-
cent soft calcareous sandstone fragments up to 1
centimeter in diameter; calcareous; moderately al-
kaline; clear irregular boundary.

B—6 to 16 inches, very pale brown (10YR 17/3) gravellK
fine sandy loam, brown (10YR 5/3) moist; wea
granular structure; hard, friable, sticky; about
25 percent calcareous sandstone fragments 1 to 3
centimeters in diameter; common soft masses of
calcium carbonate; about 60 percent calcium car-
bonate equivalent; calcareous; moderately alka-
line; abrupt wavy boundary.

C1—16 to 24 inches, yellow (10YR 7/6) weakly cemented
sandstone thinly interbedded with lenses of very
pale brown (10YR 8/3) fine sandy loam; weakly
cemented chalky limestone and pocl¥ets of powdery
calcium carbonate; about 35 to 40 percent sand-
stone layers; calcareous; moderately alkaline;
gradual smooth boundary.

C2—24 to 70 inches, very pale brown (10YR 8/4) sandy
loam, pale brown (10YR 6/3) moist; becomes

The surface layer is pale brown fine sandy loam

. about 10 inches thick. Below this is about 4 inches of

very pale brown fire sandy loam. The upper part of
the underlying material is very pale brown, weakly
cemented sandstone. The lower part grades to calcar-
eous fine sandy loam that is 20 to 30 percent soft
masses of calcium carbonate.

Included in some mapped areas of this soil are small
areas of a soil that has a thicker solum but is otherwise
similar to this Shiner soil; small areas of Heiden soils;
and a few small areas of Shiner fine sandy loam where:
slopes are more than 8 percent. Included soils make
up less than 12 percent of any mapped area.

This Shiner soil is used as range. Soil blowing is a
slight hazard, and water erosion a severe hazard. Ca-
pability unit VIe-1; Chalky Ridge range site; pasture
and hayland group 14A.

Silvern Series

The Silvern series consists of deep, gently sloping to
sloping, noncalcareous very gravelly sandy soils of the
uplands. These soils formed in ancient stream terraces
or delta deposits of sand and gravel.

In a representative profile the surface layer is light
brownish gray very gravelly loamy sand about 10
inches thick. Below this is about 44 inches of pinkish
gray very gravelly loamy sand. The next layer is prom-
inently and coarsely mottled light brown, white, and
yellowish red, firm very gravelly sandy clay loam in
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the upper 8 inches and dark red very gravelly sandy
clay loam mottled with light gray in the lower 14
inches. The underlying material to a depth of 100
inches is yellowish brown gravelly sandy clay loam
mottled with light gray and dark red.

These soils are well drained and have very slow run-
off. Permeability is moderate, and the available water
capacity is very low.

Silvern soils are used for range and as a source of
gravel (fig. 4). )

Representative profile of Silvern very gravelly loamy
sand in an area of Silvern-Ellen complex, 1 to 8 percent
slopes, 7.1 miles southeast on U.S. Highway 87 from
the intersection of U.S. Highways 87 and 183 in Cuero
to its intersection with a county road; then 2.4 miles
east and northeast on a county road to the crest of a
small ridge and 10 feet south of road right-of-way:

A11—0 to 10 inches, light brownish gray (10YR 6/2) very
gravelly loamy sand, dark grayish brown (10YR
4/2) moist; weak very fine granular structure;
soft, very friable; many fine and very fine roots;
60 percent well-graded siliceous pebbles; 9 per-
cent cobbles; medium acid; clear smooth boundary.
A12—10 to 22 inches, pinkish gray (7.5YR 6/2) very grav-
elly loamy sand, brown (7.5YR 5/2) moist; .weak
very fine granular structure; soft, very friable;

Figure 4.—Profile of Silvern soils showing the well-graded gravel
throughout the soil profile.

common fine roots; 651 percent well-graded sili-
ceous pebbles; 27 percent cobbles; medium acid;
clear smooth boundary.

A2—22 to 54 inches, pinkish gray (7.5YR 7/2) very grav-
elly loamy sand, brown (7.5YR 5/4) moist; weak
fine and very fine subangular blocky structure;
slightly hard, firm; few fine and medium roots;
62 percent siliceous pebbles, mostly 1 to 8 inches in
diameter, and 10 percent cobbles; strongly acid;
clear wavy boundary.

B21t—54 to 62 inches, prominently and coarsely mottled
yellowish red (5YR 5/8), light brown (7.5YR
6/4), and white (10YR 8/1) very gravelly sandy
clay loam; weak fine and very fine subangular
blocky structure; hard, firm, sticky and slightly
plastic; few fine roots; about 5 percent plinthite
that occurs mainly in the red moftled areas; com-
mon thick clay films on faces of peds and in pores;
50 percent siliceous pebbles; 11 percent cobbles;
very strongly acid; gradual wavy boundary.

B22t—62 to 76 inches, dark red (10R 3/6) very gravelly
sandy clay loam; common medium prominent light
gray (10YR 7/2) mottles; moderate fine and very
fine subangular blocky structure; hard, firm, sticky
and slightly plastic; very few fine roots; common
thin clay films; fine earth fraction is about 40
percent red masses that are 10 percent plinthite
and occur as coatings on ccarse fragments; 54 per-
cent siliceous pebbles; 9 percent cobbles; very
strongly acid; gradual smooth boundary.

IIC—176 to 100 inches, yellowish brown (10YR 5/8) grav-’

elly sandy clay loam in aggregated matrix and

lig¥1t gray (10YR 7/2) very firm plastic clay and
dark red (10YR 8/6) firm reticulate masses

and plates coating coarse fragments; massive; 23

percent siliceous pebbles; very strongly acid.

The solum is 60 to 100 inches thick.

The A horizon ranges from 40 to 80 inches in thickness.
It is light brownish gray, pinkish gray, pale brown, or very
pale brown. It is very gravelly loamy sand or very gravelly
sand that is 60 to 90 percent siliceous pebbles and cobbles.
Reaction is slightly acid through strongly acid.

The Bt horizon is dominantly yellowish red or dark red
and has medium and coarse mottles in shades of gray,
brown, and red. It is gravelly or very gravelly sandy clay
loam or gravelly or very gravelly sandy loam. The content
of siliceous pebbles and cobbles ranges from 35 to 80 per-
cent. The upper 20 inches is 18 to 35 percent clay. The B21t
horizon is 5 to 15 percent plinthite, which occurs mainly
with the red mottles. Reaction is strongly acid or extremely
acid. Base saturation ranges from 20 to 70 percent by sum
of cations. It is more than 35 percent in some parts within
70 inches of the soil surface.

The C horizon is prominently mottled with red, yellow,
brown, or gray and ranges from very gravelly sandy clay
loam through gravelly sandy loam. The fine earth fraction
in the lower Bt and the C horizons is 15 to 50 percent re-
ticulate, red, firm to brittle masses containing plinthite and
coatings on coarse fragments.

SkD—Silvern-Ellen complex, 1 to 8 percent slopes.
This gently sloping to sloping mapping unit is on up-
lands. It is dominantly about 50 percent Silvern grav-
elly loamy sand and 40 percent Ellen gravelly loamy
sand. In some areas the percentage of the Silvern soil
ranges from 40 to 80 and the percentage of the Ellen
soil from 20 to 60. Areas range from about 15 to 300
acres or more in size and are oval in shape.

Included with these soils in mapping are areas of
Tremona and Straber soils. Also included is a soil simi-
lar to the Ellen soil that has a very gravelly surface
layer but is less than 35 percent gravel fragments in
the upper part of the B2t horizon. Included soils make
up less than 10 percent of any one mapped area.

This mapping unit is used as range and as a source of
gravel. The hazards of soil blowing and water erosion
are slight. Capability unit VIs-2; Gravelly range site.
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Sinton Series

The Sinton series consists of deep, nearly level, cal-
careous loamy soils of the bottom land. These soils
formed in calcareous loamy stratified sediments.

In a representative profile the surface layer is dark
grayish brown loam about 7 inches thick. Below this
is about 19 inches of dark grayish brown sandy clay
loam. The underlying material is pale brown loam to
a depth of 46 inches and very pale brown loam to a
depth of 84 inches. )

These soils are well drained and have slow runoff.
Permeability is moderate, and the available water ca-
pacity is medium.

Most areas are used for improved pasture. A few
are farmed, and a few are used for range.

Representative profile of Sinton loam, 12 miles south-
east on U.S. Highway 87 from the intersection of U.S.
Highways 87 and 183 in Cuero; 1.95 miles west on a
paved county road to a fence corner; 120 feet north of
road along fence; 25 feet east of fence; in a field:

Ap—0 to 7 inches, dark grayish brown (10YR 4/2) loam,
very dark grayish brown (10YR 3/2) moist; mod-
erate very fine subangular blocky structure; very
hard, very friable; common fine roots; calcareous;
moderately alkaline; clear smooth boundary.

to 16 inches, dark grayish brown (10YR 4/2)

sandy clay loam, very dark grayish brown (10YR

3/2) moist; moderate very fine subangular blocky

structure; very hard, very friable; common fine

roots; calcareous; moderately alkaline; gradual
wavy boundary.

A12—16 to 26 inches, dark grayish brown (10YR 4/2)
sandy clay loam, very dark grayish brown (10YR
3/2) moist; weak fine subangular blocky struc-
ture; hard, friable; common fine roots; few snail
shell fragments; calcareous; moderately alkaline;
gradual smooth boundary.

C1—26 to 46 inches, pale brown (10YR 6/3) loam, brown
(10YR 5/3) moist; massive; very hard, very fri-
able; few small snail shell fragments; calcareous;
moderately alkaline; gradual smooth boundary.

C2—46 to 84 inches, very pale brown (10YR 7/4) loam,
light yellowish brown (10YR 6/4) moist; massive;
very hard, very friable; few snail shell fragments;
calcareous; moderately alkaline.

The A horizon is 22 to 35 inches thick. It is very dark gray,
dark grayish brown, very dark grayish brown, or dark gray.
The C horizon is pale brown, very pale brown, light gray,
light brownish gray, or white, It is loam, fine sandy loam, or
sandy clay loam. Bedding planes and lenses of these various
textures are evident.

Sn—Sinton loam. This nearly level soil is on bottom
land. Some areas are seldom if ever flooded. Others are
flooded for 1 or 2 days on the average of once or twice

~every 10 years. Slopes are mainly less than 1 percent.

Included in some mapped areas of this soil are low
narrow areas of Meguin soils. Included soils make up
less than 8 percent of any mapped area.

This Sinton soil is well suited to crops, improved
pasture, and pecans. Most areas are improved pasture,
and some are farmed. Only a few areas are used for
range. Capability unit ITw-2; Loamy Bottomland range
site; pasture and hayland group 2A.

Al11—-T7

Straber Series

The Straber series consists of deep, nearly level to
gently sloping, noncalcareous sandy soils of the up-
lands. These soils formed in clayey to loamy material.

In a representative profile the surface layer is pale
brown loamy fine sand about 8 inches thick. Below this
is about 6 inches of very pale brown loamy fine sand.
The subsoil to a depth of 48 inches is light yellowish
brown sandy clay mottled with light gray in the upper
part and light gray sandy clay mottled with yellowish
brown in the lower part. Below this is about 6 inches of
light gray clay loam mottled with red. The underly-
ing material is very pale brown sandy clay loam to a
depth of 78 inches and yellow sandy clay loam to a
depth of 86 inches.

These soils are moderately well drained and have
slow to medium runoff. Permeability is slow, and the
available water capacity is medium.

These soils are used mainly for range. They are
poorly suited to crops. A few areas are improved pas-
ture.

Representative profile of Straber loamy fine sand, 1
to 5 percent slopes, 11 miles northeast from the inter-
section of U.S. Highway 183 and Farm Road 1447 in
Cuero on Farm Road 1447 to its intersection with Farm
Road 682, 2.3 miles southeast on Farm Road 682 to a
cattle guard, 600 feet southeast of the cattle guard to an
oil well and 300 feet south-southwest of the oil well;
in range:

A1—0 to 8 inches, pale brown (10YR 6/3) loamy fine sand,
brown (10YR 5/3) moist; weak fine granular
structure; loose, very friable; common fine roots;
about 5 percent of siliceous pebbles; medium acid;
clear smooth boundary.

A2—8 to 14 inches, very pale brown (10YR 7/3) loamy
fine sand, pale brown (10YR 6/3) moist; single
grained; loose, very friable; few fine roots; few
siliceous pebbles; medium acid; abrupt wavy
boundary.

B21t—14 to 24 inches, light yellowish brown (10YR 6/4)
sandy clay, yellowish brown (10YR 5/4) moist;
common medium distinet light gray (10YR 7/2)
mottles; weak medium angular blocky structure
parting to weak very fine subangular blocky; ex-
tremely hard, very firm, sticky and plastic; few
fine roots; few fine siliceous pebbles; common clay
films; strongly acid; gradual wavy boundary.

B22t—24 to 48 inches, light gray (2.5Y 7/2) sandy clay,
light brownish gray (2.5Y 6/2) moist; few fine
distinet yellowish brown (10YR 5/4) mottles; weak
coarse angular blocky structure; extremely hard,
very firm, sticky and plastic; many clay films,
about 15 percent siliceous pebbles; strongly acid;
gradual wavy boundary.

B3-—48 to 54 inches, light gray (2.5Y 7/2) clay loam, light
brownish gray (2.5Y 6/2) moist; common coarse
prominent red (2.5YR 4/6) mottles; weak coarse
angular blocky structure; extremely hard, very
firm, sticky and plastic; few thin clay films; neu-
tral; gradual wavy boundary.

IIClca—54 to 78 inches, very pale brown (10YR 7/4)
sandy clay loam, ligﬂt yellowish brown (10YR
6/4) moist; massive; very hard, firm; about 20
percent soft masses of calcium carbonate; cal-
careous; moderately alkaline; clear smooth bound-

ary.

IIC2ca—78 to 86 inches, yellow (10YR 7/6) sandy clay
loam, brownish yellow (10YR 6/6) moist; mas-
sive; hard, firm; about 30 percent soft masses of
lc.alcium carbonate; calcareous; moderately alka-
ine.

The solum is 40 to 70 inches thick. Base saturation in the
upper part of the B2t horizon is 40 to 75 percent by sum of
cations.

The A horizon is 10 to 20 inches thick. It is light gray,
light brownish gray, grayish brown, dark grayish brown,
brown, pale brown, or very pale brown. It is slightly acid
or medium acid.
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The B2t horizon is light gray, brown, pale brown, light
yellowish brown, brownish yellow, or yellowish brown. Mot-
tles are in shades of red, brown, yellow, and gray. The tex-
ture is clay or sandy clay. The upper 20 inches of the Bt
horizon is 35 to 50 percent clay. Reaction is strongly acid
or very strongly acid.

The B3 horizon is light gray, light yellowish brown, or
yellowish brown mottled with red, yellow, brown, gray, and
olive. It is sandy clay, clay loam, or sandy clay loam. Reac-
tion ranges from medium acid through mildly alkaline.

The IICca horizons -are white, light Fray, brown, ver,
pale brown, light yellowish brown, yellow, or brownis
yellow. They are sandy clay, clay loam, or sandy clay loam.
Soft masses of calcium carbonate range up to 40 percent,
by volume.

StA—Straber loamy fine sand, 0 to 1 percent slopes.
This nearly level soil is on uplands. Areas range from
about 8 to 75 acres or more in size. They are irregular
in shape. )

The surface layer is very pale brown loamy fine sangi
about 14 inches thick. The upper part of the subsoil
is brownish yellow clay mottled with reddish brown
and light gray. The lower part is light gray sandy clay
mottled with red and brownish yellow. The underlying
material is brownish yellow and light gray sandy clay
mottled with light brownish gray. ) _

Included in some mapped areas of this soil are 1-
to 4-acre areas of Tremona and Crockett soils. Included
soils make up less than 8 percent of any mapped area.

This soil is poorly suited to crops. It is best suited to
range, and most areas are used as range. Soil blowing
is a moderate hazard, and water erosion a slight haz-
ard. Capability unit I1Is-1; Sandy range site; pasture
and hayland group 9A.

StC—Straber loamy fine sand, 1 to 5 percent slopes.
This gently sloping soil is on uplands. It has the pro-
file described as representative of the Straber series.
Areas range from 10 to 90 acres or more in size and
are irregular in shape. ) )

Included in some mapped areas of this soil are 1- to
5-acre areas of Tremona and Crockett soils. Included
soils make up less than 12 percent of any mapped area.

This soil is poorly suited to crops. It is used mainly
for range. A few areas are in improved pasture. Soil
blowing and water erosion are moderate hazards. Ca-
pability unit ITIe-1; Sandy range site; pasture and hay-
land group 9A.

Tremona Series

The Tremona series consists of deep, nearly level to
gently sloping, noncalcareous sandy soils of the up-
lands. These soils formed in interbedded clayey to
loamy material.

In a representative profile the surface layer is pale
brown loamy fine sand about 12 inches thick. Below
this is about 16 inches of very pale brown loamy fine
sind, 12 inches of gray sandy clay mottled with dark
yellowish brown and red, 18 inches of light gray sandy
clay mottled with yellowish brown and yellowish red,
and 10 inches of white sandy clay loam mottled with
yellowish brown and yellowish red. The underlying
material is white sandy clay loam mottled with strong
brown.

These soils are somewhat poorly drained and have
slow to very slow runoff. Permeability is very slow,
and the available water capacity is low.

Most areas are used for range. A few are improved
pasture. .

Representative profile Tremona loamy fine sand, 0
to 5 percent slopes, 4.4 miles southeast from the inter-
section of U.S. Highway 77A and U.S. Highway 87 in
Cuero, on U.S. Highway 87 to a county road, 8.5 miles
northeast on a county road and 50 feet north of road
right-of-way; in range:

A1—0 to 12 inches, pale brown (10YR 6/3) loamy fine sand,
brown (10YR 5/3) moist; single grained; loose,
very friable; common fine roots; few fine sili-
ceous pebbles; slightly acid; clear smooth bound-

ary.

A2—12 to 28 inches, very pale brown (10YR 7/3) loamy
fine sand, pale brown (10YR 6/3) moist; common
medium distinct light yellowish brown (10YR 6/4)
mottles; single grained; loose, very friable; few
fine roots; common fine siliceous pebbles in the
upper part that increase to 30 percent in the lower
2 inches; slightly acid; abrupt wavy boundary.

B21t—28 to 40 inches, gray (10YR 6/1) sandy clay, gray
(10YR 5/1) moist; common medium distinct dark
yellowish brown (10YR 4/4) and common medium
prominent red (2.5YR 4/8) mottles; moderate
medium blocky structure; extremely hard, very
firm, sticky and plastic; few fine roots; few plin-
thite masses within the red mottled area; nearly
continuous_clay films; about 10 percent fine sili-
ceous pebbles; strongly acid; gradual wavy bound-

ary.

B22t—40 to 58 inches, light gray (10YR 7/1) sandy clay,
gray (10YR 6/1) moist; common coarse distinct
yellowish brown (10YR 5/6) and few fine promi-
nent yellowish red (5YR 5/8) mottles; weak me-
dium blocky structure; extremely hard, very firm,
sticky and plastic; few plinthite masses within the
red mottled areas; continuous clay films; about 5
percent fine and medium siliceous pebbles; medium
acid; gradual wavy boundary.

B3—58 to 68 inches, white (10YR 8/2) sandy clay loam,
light gray (10YR 7/2) moist; common coarse
distinct yellowish brown (10YR 5/8) and few fine
prominent yellowish red (5YR 5/8) mottles; weak
coarse blocky structure; extremely hard, firm,
slightly sticky; few fine calcium carbonate concre-
tions; mildly alkaline; diffuse wavy boundary.

C—68 to 84 inches, white (10YR 8/2) moist sandy clay
loam; common fine distinct strong brown (7.5YR
5/6) mottles; massive; very hard, friable; few
soft masses and few fine concretions of calcium
carbonate; calcareous; moderately alkaline.

The solum is 60 to 80 inches thick.

The A1l horizon is 8 to 16 inches thick. The color is gray-
ish brown, light gray, very pale brown, or pale brown. The
texture is loamy fine sand or gravelly loamy sand. Reaction
ranges from slightly acid through strongly acid. Gravel con-
tent ranges up to 50 percent by volume.

The A2 horizon is 10 to 22 inches thick. The color is light
gray, pale brown, or very pale brown. Reaction ranges from
slightly acid to medium acid.

The B21t horizon is 8 to 20 inches thick. The color is dark
gray, light gray, gray, or light brownish gray. The mottling
is in shades of red, brown, yellow, or gray. The texture
ranges from sandy clay to clay. Reaction ranges from very
strongly acid to medium acid.

The B22t horizon is 9 to 20 inches thick. The color is
light gray, gray, or light brownish gray. The mottling is in
shades of red, yellow, brown, or gray. The texture ranges
from sandy clay to clay. Reaction ranges from medium acid
to very strongly acid.

In the B3 horizon, the mottling is in shades of red, brown,
vellow, or gray. The texture ranges from sandy clay loam
to sandy clay. Reaction ranges from strongly acid through
mildly alkaline. i

The C horizon ranges from reddish yellow to very pale
brown to white. The texture ranges from sandy clay loam to
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clay loam. Reaction ranges from strongly acid through mod-
erately alkaline.

TeC—Tremona loamy fine sand, 0 to 5 percent
slopes. This gently sloping soil is on uplands. Areas
range from 15 to 300 acres or more in size. They are
irregular in shape. This soil has the profile described
as representative of the Tremona series.

Included in some mapped areas of this soil are 1- to
4-acre areas of Catilla, Straber, and Tremona gravelly
soils. Included soils make up less than 12 percent of any
mapped area.

This soil is poorly suited to crops. Nearly all areas
are used for range. Some are improved pasture. Soil
blowing and water erosion are moderate hazards. Ca-
pability unit IIle-6; Sandy range site; pasture and
hayland group 9A.

TgC—Tremona gravelly loamy sand, 1 to 5 percent
slopes. This gently sloping soil is on uplands. Areas are
irregular in shape and range from 8 to 300 acres or
more in size,

The surface layer is very pale brown gravelly loamy
sand about 32 inches thick. The next 32 inches is light
gray clay mottled with dark red. The underlying ma-
terial to a depth of about 80 inches is light gray sandy
clay loam mottled with dark red.

Included in some mapped areas of this soil are 1- to
4-acre areas of Silvern and Ellen soils and Tremona
loamy fine sand. Included soils make up less than 12
percent of any mapped area.

This soil is poorly suited to crops. It is best suited to
range. Nearly all areas are used as range. A few are
used as improved pasture. A few small scattered areas
have been mined for gravel. Soil blowing and water
erosion are moderate hazards. Capability unit IVs-2;
Gravelly range site; pasture and hayland group 9%A.

Trinity Series

The Trinity series consists of deep, nearly level, cal-
careous clayey soils of the bottom land. These soils
formed in calcareous clayey alluvium. )

In a representative profile the surface layer is dark
gray clay about 64 inches thick. The underlying ma-
~ terial to a depth of 82 inches is gray clay.

These soils are somewhat poorly drained, and runoff
is very slow. Permeability is very slow, and the avail-
able water capacity is high.

Most areas are used for range. A few are farmed.
Some are used for improved pasture.

Representative profile of Trinity clay, occasionally
flooded, 4 miles northwest on Farm Road 766 from the
intersection of U.S. Highway 183 and Farm Road 766
in Cuero; then 2.8 miles west on Farm Road 953 and
0.9 mile west on a county road to a gate; 2,300 feet
north-northeast along fence and 100 feet east of fence;
in range:

A11—0 to 36 inches, dark gray (10YR 4/1) clay, very dark
gray (10YR 3/1) moist; moderate medium and
fine subangular blocky structure; very hard, very
firm, sticky, very plastic; common fine roots; few
small snail shell fragments; calcareous; moder-
ately alkaline; gradual wavy boundary.

A12—36 to 64 inches, dark gray (10YR 4/1) clay, very
dark gray (10YR 3/1) moist; weak medium and
fine subangular blocky structure; few slickensides
that do not intersect; extremely hard, very firm,

very sticky and plastic; few fine roots; few fine
calcium carbonate concretions; calcareous; mod-
erately alkaline; clear smooth boundary.

C—64 to 82 inches, gray (10YR 5/1) clay, dark gray
(10YR 4/1) moist; massive; extremely hard, ex-
tremely firm, sticky, plastic; few fine calcium car-
bonate concretions; few snail shell fragments;
calcareous; moderately alkaline.

The Ap and A1l horizons range from 12 to 44 inches in
thickness. They are dark gray or very dark gray.

The A12 horizon is 16 to 80 inches thick. It is dark gray
or very dark gray.

The C horizon ranges from gray, pale brown, dark gray,
or light brownish gray. The texture is clay or silty clay.

To—Trinity clay, occasionally flooded. This nearly
level soil is on flood plains of the major streams of the
county. Slopes are 0 to 1 percent. This soil is at lower
elevations on the flood plain than Meguin or Degola
soils. It is flooded one to three times in 4- to 10-year
intervals. Areas range from 15 to 170 acres or more
in size. They are mostly narrow and long in shape.
This soil has the profile described as representative for
the Trinity series.

Included in some mapped areas of this soil are 1- to
3-acre areas of Degola and Meguin soils and small areas
of Trinity clay where slope is up to 3 percent. Included
soils make up less than 12 percent of any mapped area.

This soil is used mostly for range. It is suited to
crops, and a few areas are farmed. A few are improved
pasture. Soil blowing and water erosion are slight haz-
ards, Capability unit IIw—1; Clayey Bottomland range
site; pasture and hayland group 1A.

Tr—Trinity clay, frequently flooded. This nearly
level soil is on flood plains of major streams of the
county. It occupies lower positions on the landscape
than Meguin and Degola soils. Slopes are 0 to 1 per-
cent. Areas range from 20 to 170 acres or more in size.
They are long and narrow in shape.

The surface layer is dark gray clay about 60 inches
thick. The underlying material to a depth of 70 inches
is pale brown clay.

Included in some mapped areas of this soil are 1- to
3-acre areas of Meguin soil and narrow areas of Trin-
ity clay where slope is 1 to 3 percent. Included soils
make up less than 15 percent of any mapped area.

This soil is flooded twice in most years.

Most areas are used for range. A few are improved
pasture. Soil blowing and water erosion are slight haz-
ards. Capability unit Vw-1; Clayey Bottomland range
site; pasture and hayland group 1A.

Valco Series

The Valco series consists of shallow, gently sloping
to sloping loamy soils of the uplands. These soils formed
in calcareous loamy sediments.

In a representative profile the surface layer is dark
grayish brown sandy clay loam about 10 inches thick.
Below this is about 5 inches of pale brown to white
strongly cemented caliche that is weakly laminar in the
upper part. It is underlain by very pale brown to white,
soft, powdery to weakly cemented caliche.

These soils are well drained. Permeability is moder-
ate. Runoff is slow to medium, and the available water
capacity is very low.

These soils are used for range. A few areas have
been mined for caliche for road material.
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Representative profile of Valco sandy clay loam, 1
to 8 percent slopes, 26 miles southwest of Cuero via
U.S. Highway 87 and Texas Highway 72 to the inter-
section of Texas Highway 72 and Farm Road 239 in
Nordheim, 3.4 miles southeast on Farm Road 239; 3.0
miles southwest on a county road, 1.0 mile southeast
on a county road; 0.2 mile northeast on a county road
to the northwest edge of a caliche pit, 50 feet northwest
of the northwest corner of a caliche pit and 20 feet
east of the county road, at the base of an agarita bush
about 4 feet high:

A1—0 to 10 inches, dark grayish brown (10YR 4/2) sandy
clay loam, very dark grayish brown (10YR 3/2)
moist; strong very fine subangular blocky struc-
ture; very hard, very friable; common fine roots;
few rounded siliceous pebbles and pieces of broken
calcium carbonate concretions and snail shells; cal-
careous; moderately alkaline; clear smooth bound-

ary. .

Clcam—10 to 15 inches, pale brown (10YR 6/3) to white
(10YR 8/2) strongly cemented caliche that is
weakly laminar in the upper part; contains a few
old solution channels; calcareous; moderately al-
kaline; abrupt smooth boundary.

C2cam—15 to 84 inches, very pale brown (10YR 7/3) to
white (10YR 8/2) soft powdery to weakly ce-
mented caliche; caleareous; moderately alkaline.

The A horizon ranges from 10 to 18 inches in thickness.
It is brown, dark grayish brown, very dark grayish brown,
or dark gray. The content of siliceous pebbles ranges from
none to 10 percent, by volume,

The Clcam horizon is 4 to 8 inches thick and pale brown
or very pale brown.

The C2cam horizon ranges from 10 to 20 inches below the
surface and is pale brown or very pale brown.

VaDD—Valco sandy clay loam, 1 to 8 percent slopes.
This is a sloping to sloping soil on ridgetops in the up-
lands. Areas are 10 to 50 acres or more in size and oval
to long in shape.

Included in some mapped areas of this soil are areas
where the soil is underlain by weakly cemented calcium
carbonate and a few very small areas where the surface
layer is noncalcareous. Included soils make up less than
12 percent of any mapped area.

This soil is poorly suited to crops. Most areas are
used as range. A few small areas have been used as a
source of caliche for road material. Soil blowing and
water erosion are moderate hazards. Capability unit
IVs-1; Shallow range site; pasture and hayland group
13A. ‘

Weesatche Series

The Weesatche series consists of deep, gently slop-
ing, noncalcareous loamy soils of the uplands. These
soils formed in loamy sediments.

In a representative profile the surface layer is dark
gray sandy clay loam about 8 inches thick. The subsoil
is about 22 inches of sandy clay loam. The upper part
is dark grayish brown, and the lower part is reddish
brown with red mottles. Below this is 8 inches of red-
dish yellow sandy clay loam and 22 inches of pink
loam. The underlying material is white loamy earth
that is thinly stratified with weakly cemented sand-
stone.

These soils are well drained and have medium run-
off. Permeability is moderate, and the available water
capacity is high.

These soils are used mainly for range. Several areas
are farmed, and a few are improved pasture.

Representative profile of Weesatche sandy clay loam,
1 to 3 percent slopes, 4.8 miles south on Texas Highway
119 from the intersection of Texas Highways 72 and
119 in Yorktown; then 3.0 miles south and 2.4 miles
southwest on a county road and 20 feet northwest of
road right-of-way; in range:

Al1—0 to 8 inches, dark gray (10YR 4/1) sandy clay
loam, very dark gray (10YR 8/1) moist; weak
fine subangular blocky and granular structure;
slightly hard, friable; common fine roots; common
fine pores, mildly alkaline; clear smooth boundary.

B1t—8 to 17 inches, dark grayish brown (I0YR 4/2) sandy
clay loam, very dark grayish brown (10YR 3/2)
moist; moderate medium angular blocky structure
parting to weak fine subangular blocky; very hard,
firm, slightly sticky; common fine roots; few thin
clay films on faces of peds; about 15 percent fine
siliceous pebbles; calcareous; moderately alkaline;
clear smooth boundary.

B2t—17 to 30 inches, reddish brown (5YR 5/3) sandy clay
loam, reddish brown (5YR 4/3) moist; common
medium distinct red (2.5YR 5/6) mottles; weak
medium prismatic structure parting to moderate
fine subangular blocky; extremely hard, very firm,
slightly sticky; few fine roots between peds, com-
mon thick clay films on faces of peds and in pores;
about 8 percent fine siliceous pebbles; calcareous;
moderately alkaline; gradual smooth boundary.

B3ca—30 to 38 inches, reddish yellow (5YR 6/6) sandy
clay loam, yellowish red (5YR 5/6) moist; few
medium distinct red mottles; weak medium angular
blocky structure; very hard, firm, slightly sticky;
few fine roots; about 8 percent calcium carbonate
segregated in soft masses; 15 percent calecium car-
bonate equivalent; calcareous; moderately alkaline;
gradual smooth boundary.

Clca—38 to 50 inches, pink (7.5YR 7/4) loam, brown
(7.5YR 5/4) moist; massive; very hard, friable;
about 25 percent soft masses and concretions of
calcium carbonate; 60 percent calcium carbonate
equivalent; calcareous; moderately alkaline; grad-
ual smooth boundary.

C2ca—50 to 84 inches, white (10YR 8/2) loamy earth that
becomes thinly stratified with weakly cemented
very fine sandstone in the lower part; massive;
dense; calcareous; moderately alkaline.

The solum is 30 to 56 inches thick.

The A horizon ranges from 6 to 16 inches in thickness.
The color is very dark gray, dark gray, very dark grayish
brown, or grayish brown. Reaction ranges from neutral to
mildly alkaline.

The B1t horizon ranges from 8 to 12 inches in thickness.
The color is reddish brown, dark grayish brown, very dark
grayish brown, or brown. The texture ranges from sandy
claY loam to clay. Reaction ranges from neutral to moder-
ately alkaline.

The B2t horizon ranges from 8 to 18 inches in thickness.
The color is reddish brown, yellowish red, light brown, or
}orown. The texture ranges from silty clay loam to clay
oam.

The B3ca horizon ranges from 6 to 18 inches in thickness.
The color is light reddish brown, reddish brown, yellowish
red, reddish yellow, or light brown. The texture ranges from
clay loam to sandy clay loam.

The C horizon is white, yellowish red, pink, or very pale
brown. The texture ranges from fine sandy loam to silty
clay loam. The content of soft masses of calcium carbonate
ranges from a few to 40 percent, by volume.

WeB—Weesatche sandy clay loam, 1 to 3 percent
slopes. This is a gently sloping soil on uplands. It has
the profile described as representative of the Weesat-
che series. Areas range from 7 to 150 acres or more in
size and are irregular in shape.

Included in some mapped areas of this soil are 1- to



DE WITT COUNTY, TEXAS 35

3-acre areas of Papalote, Miguel, Runge, Sarnosa,
Shiner, and Leming soils. Included soils make up less
than 12 percent of any mapped area.

This soil is used mainly as range. Soil blowing is a
slight hazard, and water erosion a moderate hazard.
Several areas are farmed, and a few are improved pas-
ture. Capability unit IIe-3; Clay Loam range site; pas-
ture and hayland group 7C.

WeC—Weesatche sandy clay loam, 3 to 5 percent
slopes, This gently sloping soil is on uplands. Areas
range from 10 to 120 acres or more in size. They are
irregular in shape.

The surface layer is very dark grayish brown sandy
clay loam about 12 inches thick. The upper 14 inches of
the subsoil is yellowish red sandy clay loam. The lower
20 inches is light brown firm sandy clay loam contain-
ing common soft masses of calcium carbonate. The
underlying material is pink calcareous loam with many
soft masses of calcium carbonate.

Included in some mapped areas of this soil are 1- to
4-acre areas of Miguel, Sarnosa, Runge, and Shiner
soils. Included soils make up less than 15 percent of
any mapped area.

Most areas are used as range. A few are farmed, and
a few are improved pasture. Soil blowing is a slight
hazard, and water erosion a moderate hazard. Capa-
bility unit IITe-7; Clay Loam range site; pasture and
hayland group 7C.

Wilson Series

The Wilson series consists of deep, nearly level to
gently sloping loamy soils of the uplands. These soils
formed in clayey old alluvium. i

In a representative profile the su_rface layer is dar_k
gray clay loam about 8 inches thick. The subsml is
about 54 inches of clay. The upper 15 inches is very
dark gray, the next 17 inches is gray, and the lower
22 inches is light gray. The underlying material to a
depth of 84 inches is pale brown clay.

These soils are somewhat poorly drained and have
very slow to medium runoff. Permeability is very slow,
and the available water capacity is medium.

Most areas are used for range. Some are farmed,
and a few are improved pasture.

Representative profile of Wilson clay loam, 1 to 3
percent slopes, 9.25 miles north on U.S. Highway 183
from the intersection of U.S. Highways 87 and 183 in
Cuero; then 0.3 mile east of highway; in range:

A1—0 to 8 inches, dark gray (10YR 4/1) clay loam, very
dark gray (10YR 3/1) moist; weak fine granular
structure; very hard, firm; common fine roots;
slightly acid; abrupt wavy boundary.

B21tg—8 to 23 inches, very dark gray (10YR 3/1) clay,
black (10YR 2/1) moist; moderate medium angu-
lar blocky structure; extremely hard, extremely
firm, very sticky and plastic; few fine roots; many
clay films; slightly acid; gradual wavy boundary.

B22tg—23 to 40 inches, gray (10YR 5/1) clay, very dark
gray (10YR 8/1) moist; strong medium angular
blocky structure; extremely hard, extremely firm,
very sticky and plastic; few fine roots; common
thin clay films; mildly alkaline; diffuse wavy
boundary.

B3tg—40 to 62 inches, light gray (10YR 7/2) clay, light
brownish gray (10YR 6/2) moist; weak coarse
angular blocky structure; very hard, very firm,
sticky; few clay films; few fine weakly cemented

calcium carbonate concretions; few fine ferroman-
ganese concretions; calcareous; moderately alka-
line; gradual smooth boundary.

C—62 to 84 inches, pale brown (10YR 6/3) clay, brown
(10YR 5/8) moist; massive; very hard, very firm,
very sticky; 5 percent soft masses of weakly ce-
mented caleium carbonate; calcareous; moderately
alkaline,

The solum is 40 to 75 inches thick.

The Al horizon ranges from 4 to 10 inches in thickness.
It ranges from very dark gray to dark gray. Reaction
ranges from slightly acid to mildly alkaline.

The B21ltg horizon ranges from 12 to 30 inches in thick-
ness. It ranges from very dark gray to dark gray. The tex-
_ture ranges from clay loam to clay. Reaction ranges from
slightly acid to mildly alkaline.

The B22tg horizon ranges from 10 to 18 inches in thick-
ness. It ranges from dark gray to gray. Reaction is neu-
tral or mildly alkaline.

The B3t horizon ranges from 8 to 22 inches in thickness.
It ranges from light gray or gray to grayish brown. The
texture ranges from sandy clay to clay. Reaction ranges
from neutral to moderately alkaline.

The C horizon ranges from 40 to 64 inches below the
surface. It ranges from gray or light gray to brown.

WsA—Wilson clay loam, 0 to 1 percent slopes. This
nearly level soil is on uplands, at lower positions on
the landscape. Areas range from about 10 to 100 acres
or more in size. They are irregular in shape.

The surface layer is dark gray clay loam about 9
inches thick. Below this is about 25 inches of very dark
gray clay and about 10 inches of gray clay. The under-
lying material is gray clay.

Included in some mapped areas of this soil are 1- to
3-acre areas of Crockett, Heiden, and Cuero soils. In-
cluded soils make up less than 12 percent of any mapped
area.

Most areas are used as range. Some are farmed, and
a few are improved pasture. Soil blowing and water
erosion are slight hazards. Capability unit ITIw-3;
Claypan Prairie (BL) range site; pasture and hayland
group 7H.

WsB—VWilson clay loam, 1 to 3 percent slopes. This
gently sloping soil is on uplands. It has the profile
described as representative of the Wilson series. Areas
range from 10 to 120 acres or more in size. They are
irregular in shape.

Included in some mapped areas of this soil are 1- to
4-acre areas of Crockett, Heiden, and Cuero soils. In-
cluded soils make up less than 15 percent of any
mapped area.

This soil is mainly used as range. A few areas are
farmed, and a few are improved pasture. Soil blowing
is a slight hazard, and water erosion a moderate haz-
ard. Capability unit IIIe-10; Claypan Prairie (BL)
range site; pasture and hayland group 7H.

Zalla Series

The Zalla series consists of deep, nearly level, cal-
careous sandy soils of the bottom land. These soils
formed in sandy alluvial sediments that have been re-
worked by wind.

In a representative profile the surface layer is very
pale brown fine sand about 10 inches thick. Below this
is 4 inches of grayish brown loamy sand, 10 inches of
very pale brown sand, 8 inches of pale brown sandy
loam, and 8 inches of pale brown loamy fine sand. The
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underlying material to a depth of 62 inches is very pale
brown sand.

These soils are somewhat excessively drained, and
runoff is slow. Permeability is rapid, and available
water capacity is low. The soils are flooded occasion-
ally for brief periods.

These soils are used for range.

Representative profile of Zalla fine sand, occasionally
flooded, 14 miles south on U.S. Highways 183 and 77A
from the intersection of this highway and U.S. High-
way 87 in Cuero to the bridge across Coleto Creek;
then 0.3 mile south-southeast to a clump of large live
oak trees, and 100 feet southwest from the south-
west corner of the clump; in range:

A11—0 to 10 inches, very pale brown (10YR 7/3) fine sand,
pale brown (10YR 6/3) moist; single grained;
loose, very friable; common roots; few fine snail
shell fragments; few fine siliceous pebbles; cal-
careous; moderately alkaline; abrupt smooth
boundary.

A12b—10 to 14 inches, grayish brown (10YR 5/2) loamy
sand, dark grayish brown (10YR 4/2) moist;
single grained; loose, very friable; common roots;
small limestone pebbles and very few siliceous
pebbles up to 5 millimeters in diameter; calcar-
eous; moderately alkaline; abrupt smooth bound-

ary.

Clh—14 to 24 inches, verYy pale brown (10YR 8/3) sand,
pale brown (10YR 6/3) moist; single grained;
loose; common roots; calcareous; moderately alka-
line; abrupt smooth boundary.

IIAb—24 to 32 inches, pale brown (10YR 6/3) sandy loam,
dark grayish brown (10YR 4/2) moist; single
grained; slightly hard, very friable, slightly sticky;
few fine threads of calcium carbonate; few fine
snail shell fragments; few siliceous pebbles; cal-
careous; moderately alkaline; abrupt smooth
boundary.

IIC1b—82 to 40 inches, pale brown (10YR 6/3) loamy
fine sand, brown (10YR 4/3) moist; single
grained; loose, very friable; calcareous; moder-
ately alkaline; abrupt smooth boundary.

IIC2b—40 to 58 inches, very pale brown (10YR 7/3) _sand,
pale brown (10YR 6/3) moist; single grained;
loose, very friable; calcareous; moderately alka-
line; abrupt smooth boundary.

IIC3b—58 to 62 inches, very pale brown (10YR 8/3) sand,
pale brown (10YR 6/3) moist; single grained;
%oose, very friable; calcareous; moderately alka-
ine.

The A horizon is 5 to 20 inches thick. It is very pale
brown, grayish brown, light brownish gray, pale brown, or
brown. The texture is sand, fine sand, or loamy fine sand.

The C horizon has the same colors as the A horizon. Many
pedons have a dark colored buried horizon. Strata in the
C horizon are 1 inch to 40 inches thick. The weighted aver-
age clay content at a depth of 10 to 40 inches ranges from
3 to 10 percent. Individual strata are sandy or loamy.

Za—Zalla fine sand, occasionally flooded. This nearly
level soil is on flood plains of minor and major creeks
of the county. Areas are long in shape and range from
10 to 300 acres or more in size. Slopes are 0 to 1 percent.

Included in some mapped areas of this soil are 1- to
7T-acre areas of a soil that is coarser textured through-
out but is otherwise similar to this Zalla soil; 2- to
8-acre areas of a soil that is finer textured throughout
but is otherwise similar to this Zalla soil; and 1- to
6-acre areas of soils having a noncalcareous surface
layer and noncalcareous strata within a depth of 50
inches. Included soils make up less than 15 percent of
any one mapped area.

This soil is poorly suited to crops and is used mostly

as range. It is flooded once in 1 to 10 years. Soil blowing
is a moderate hazard, and water erosion a slight haz-
ard. Capability unit IVw-1; Loamy Bottomland range
site; pasture and hayland group 3A.

Use and Management of the Soils

The soils of De Witt County are used mainly for
range, crops, improved pasture, wildlife habitat, and
recreational facilities. The following pages explain the
system of capability classification adopted by the Soil
Conservation Service, suggest management of the soils
by capability units, and list predicted yields of speci-
fied crops. Also on the pages that follow is information
on pasture and hay crops, range, and wildlife habitat
and on selected uses of the soils for recreational facili-
ties and for dwellings, local roads and streets, sewage
systems, and other engineering projects and structures.

Crops

Controlling erosion, conserving soil moisture; ‘and
maintaining tilth and the level of fertility are the main
objectives of good management. The type and intensity
of management needed depends on the kind of soil
and the farm enterprise.

A cropping system is needed that maintains or im-
proves the physical condition of the soil; protects the
soil during heavy rains, flooding or drought, and other
critical periods; aids in the control of weeds, insects,
and plant disease; and provides an adequate economic
return. A good cropping system is a sequence or rota-
tion in which soil-improving crops balance soil-
depleting crops. Grain sorghum and small grain, which
leave large amounts of residue, are soil-improving
crops. Cotton, for example, is a soil-depleting crop.

Soils in De Witt County respond to fertilization. The
use of commercial fertilizer should be based on crop
needs determined by soil tests. The amount and type of
fertilizer needed depends on the nature of the soil, the
crop to be grown, the production desired, the previous
land use or cropping sequence, and the amount of avail-
able moisture.

Capability grouping

Capability grouping shows, in a general way, the
suitability of soils for most kinds of field crops. The
groups are made according to the limitations of the
soils when used for field crops, the risk of damage when
they are used, and the way they respond to treatment.
The grouping does not take into account major and
generally expensive landforming that would change
slope, depth, or other characteristics of the soils; does
not take into consideration possible but unlikely major
reclamation projects; and does not apply to rice, cran-
berries, horticultural crops, or other crops requiring
special management.

Those familiar with the capability classification can
infer from it much about the behavior of soils when
used for other purposes, but this classification is not
a substitute for interpretations designed to show suit-
ability and limitations of groups of soils for range, for
forest trees, or engineering.

In the capability system, all kinds of soils are grouped
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at three levels; the capability class, the subclass, and
the unit. These levels are defined in the following para-
graphs.

CAPABILITY CLASSES, the broadest groups, are des-
ignated by Roman numerals I through VIII. The nu-
merals indicate progressively greater limitations and
narrower choices for practical use, defined as follows:

Class I soils have few limitations that restrict
their use. (None in De Witt County.)

Class II soils have moderate limitations that re-
duce the choice of plants or that require mod-
erate conservation practices.

Class III soils have severe limitations that reduce
the choice of plants, require special conserva-
tion practices, or both.

Class IV soils have very severe limitations that
reduce the choice of plants, require very careful
management, or both.

Class V soils are not likely to erode but have other
limitations, impractical to remove, that limit
their use largely to pasture or range, woodland,
or wildlife.

Class VI soils have severe limitations that make
them generally unsuited to cultivation and limit
their use largely to pasture or range, woodland,
-or wildlife.

Class VII soils have very severe limitations that
make them unsuited to cultivation and that re-
striect their use largely to pasture or range,
woodland, or wildlife. (None in De Witt
County.)

Class, VIII soils and landforms have limitations
that preclude their use for commercial crop pro-
duction and restrict their use to recreation,
wildlife, or water supply or to esthetic purposes.
(None in De Witt County.)

CAPABILITY SUBCLASSES are soil groups within one
class; they are designated by adding a small letter,
e, w, 8, or ¢, to the class numeral, for example, ITe. The
letter ¢ shows that the main limitation is risk of ero-
sion ‘unless close-growing plant cover is maintained;
w shows that water in or on the soil interferes with
plant growth or cultivation (in some soils the wetness
can be partly corrected by artificial drainage) ; s shows
that the soil is limited mainly because it is shallow,
droughty, or stony; and ¢, used in only some parts of
the United States, shows that the chief limitation is
climate that is too cold or too dry.

In class I there are ho subclasses, because the soils
of this class have few limitations. Class V can contain,
at the most, only the subclasses indicated by w, s, and
¢, because the soils in class V are subject to little or no
erosion, though they have other limitations that re-
strict their use largely to pasture or range, woodland,
wildlife, or recreation.

CAPABILITY UNITS are soil groups within the sub-
classes. The soils in one capability unit are enough
alike to be suited to the same crops and pasture plants,
to require similar management, and to have similar
productivity and other responses to management. Thus,
the capability unit is a convenient grouping for mak-
ing many statements about management of soils. Ca-
pability units are generally designated by adding an
Arabic numeral to the subclass symbol, for example,

ITe-3 or IIIe-6. Thus, in one symbol, the Roman nu-
meral designates the capability class, or degree of limi-
tation; the small letter indicates the subclass, or kind
of limitation, as defined in the foregoing paragraph;
and the Arabic numeral specifically identifies the capa-
bility unit within each subclass.

On the following pages the capability units in De
Witt County are described and use and management of
the soils is suggested.

CAPABILITY UNIT Ile-1

These soils are deep, gently sloping, well drained to
moderately well drained, and very slowly permeable.
The surface layer is clay, and the lower layers are clay.

Grain sorghum, cotton, and corn are the main crops.
Controlling water erosion and maintaining soil tilth
are the main concerns of management. Terracing and
contour farming help to control water erosion. Manag-
ing crop residue on the surface improves tilth and also
helps in controlling erosion.

CAPABILITY UNIT Ile-2

The one soil in this unit, Papalote fine sandy loam,
1 to 8 percent slopes, is deep, gently sloping, moderately
well drained, and slowly permeable. The surface layer
is underlain by sandy clay.

Grain sorghum is the main crop. Controlling water
erosion is the main concern of management. Terracing
and contour farming help to control water erosion.
Managing crop residue on the surface improves tilth
and also helps in controlling erosion.

CAPABILITY UNIT Ile-3 -

These soils are deep, gently sloping, well drained, and
moderately permeable. The surface layer is fine sandy
loam to sandy clay loam. The lower layers are sandy
clay loam.

Grain sorghum, cotton, and corn are the main crops.
Controlling water erosion is the main concern of man-
agement, Terracing and contour farming help to con-
trol water erosion. Managing crop residue on the
surface improves tilth and also helps in controlling ero-
sion,

CAPABILITY UNIT Ile-4

The one soil in this unit, Cuero sandy clay loam, 0
to 2 percent slopes, is deep, nearly level to gently slop-
ing, well drained, and moderately permeable. The sur-
face layer is underlain by sandy clay loam.

Grain sorghum, corn, and cotton are the main crops.
Managing crop residue on the surface and otherwise
keeping the soil in good tilth is the main concern of
management. It also helps to control erosion.

CAPABILITY UNIT IIw-1

The one soil in this unit, Trinity clay, occasionally
flooded, is deep, somewhat poorly drained, and very
s%owly permeable. The surface layer is underlain by
clay.

Grain sorghum and corn are the main crops. Flood-
ing and wetness reduce yields in some years. Surface
drainage is needed. Managing crop residue on the sur-
face and otherwise keeping the soil in good tilth is the
main concern of management.
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CAPABILITY UNIT IHw-2

These soils are deep, nearly level, well drained, and
moderately permeable. The surface layer is loam, clay
loam, or silty clay loam. The lower layers are silty clay
loam, loam, or sandy clay loam.

Grain sorghum and corn are the main crops. Flood-
ing damages crops and reduces yields in some years.
Managing crop residue on the surface and otherwise
keeping the soil in good tilth is the main concern of
management.

CAPABILITY UNIT Ilw-3

These soils are deep, nearly level, moderately well
drained, and very slowly permeable. The surface layer
and lower layers are clay.

Grain sorghum and corn are the main crops. Man-
aging crop residue on the surface and otherwise keep-
ing the soil in good tilth is the main concern of
management. Excess water is a concern in some sea-
sons and surface drainage is needed.

CAPABILITY UNIT IIs-1

The one soil in this unit, Monteola clay, 0 to 1 per-
cent slopes, is deep, moderately well drained, and very
slowly permeable. The surface layer is underlain by
clay.

Grain sorghum, corn, and cotton are the main crops.
Managing crop residue on the surface and otherwise
keeping the soil in good tilth is the main concern of
management.

CAPABILITY UNIT 1lIs-2

The one soil in this unit, Papalote fine sandy loam,
0 to 1 percent slopes, is deep, moderately well drained,
and slowly permeable. The surface layer is underlain
by sandy clay.

Grain sorghum is the main crop. Managing crop res-
idue on the surface and otherwise keeping the soil
in good tilth is the main concern of management.

CAPABILITY UNIT Ile-1

These soils are deep, nearly level, well drained, and
moderately permeable. The surface layer is fine sandy
loam. The lower layers are sandy clay loam.

Grain sorghum, corn, and cotton are the main crops.
Managing crop residue on the surface and otherwise
keeping the soil in good tilth is the main concern of
management,

CAPABILITY UNIT Ille-1

These soils are deep, gently sloping, moderately well
drained to somewhat poorly drained, and slowly to very
slowly permeable. The surface layer is fine sandy loam
to loamy fine sand. The lower layers are clay to sandy
clay.

(}}’rain sorghum and corn are the main crops. Con-
trolling erosion and maintaining soil tilth are the main
concerns of management. Terracing and contour farm-
ing help to control water erosion. Managing crop resi-
due on the surface maintains tilth and also helps in
controlling erosion.

CAPABILITY UNIT Ille~2

These soils are deep, gently sloping, well drained to
moderately well drained, and very slowly permeable.
The surface layer and lower layers are clay.

Grain sorghum is the main crop. Controlling erosion,
conserving moisture, and maintaining soil tilth are the
main concerns of management. Terracing and contour
farming help to control erosion and conserve moisture.
Managing crop residue on the surface improves tilth
and also helps in conserving moisture. ‘

CAPABILITY UNIT Ile-3

The one soil in this unit, Leemont clay, 3 to 5 percent
slopes, is deep, moderately well drained, and very
s%owly permeable. The surface layer is underlain by
clay.

Grain sorghum and corn are the main crops. Con-
trolling erosion is the main concern of management.
Terracing and contour farming help to control water
erosion. Managing crop residue on the surface improves
tilth and also helps in controlling erosion,

CAPABILITY UNIT Ille-4

The only soils in this unit are those in. the Denhaw-
ken-Elmendorf complex, 0 to 3 percent slopes. These
soils are deep, well drained, and very slowly permeable.

Grain sorghum, corn, and cotton are the main crops.
Controlling water erosion and maintaining soil tilth
are the main concerns of management. Terracing and
contour farming help to control water erosion. Man-
aging crop residue on the surface improves tilth and
also helps in controlling erosion.

CAPABILITY UNIT Ille-5

The only soils in this unit are those in the Nueces-
Sarita complex, 0 to 5 percent slopes. These soils are
deep, well drained to moderately well drained, and mod-
erately rapidly to moderately slowly permeable. The
surface layer is fine sand, and the lower layers are
sandy clay loam.

Watermelons are the main crop. Managing crop res-
idue on the surface and otherwise .controlling soil
blowing is the main concern of management.

CAPABILITY UNIT Ile-6

The one soil in this unit, Tremona loamy fine sand,
0 to 5 percent slopes, is deep, nearly level to gently
sloping, somewhat poorly drained, and very slowly per-
meable. The surface layer is underlain by sandy clay.

This soil is used mainly for forage crops, such as
bermudagrass. Growing bermudagrass and other pas-
ture crops that provide continuous cover and otherwise
controlling soil blowing and water erosion are the chief
needs of management.

CAPABILITY UNIT IIle-7

The one soil in this unit, Weesatche sandy clay
loam, 3 to 5 percent slopes, is deep, well drained, and
moderately permeable, The surface layer is underlain
by sandy clay loam.

Grain sorghum is the main crop. Controlling water
erosion is the main concern of management. Terrac-
ing and contour farming help to control water erosion.
Managing crop residue on the surface improves tilth
and also helps in controlling erosion.

CAPABILITY UNIT Ille-8
These soils are deep, gently sloping, well drained,
and moderately permeable. The surface layer is fine
sandy loam, and the lower layers are sandy clay loam.
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Grain sorghum is the main crop. Controlling water
erosion is the main concern of management. Terracing
and contour farming help to control water erosion.
Managing crop residue on the surface improves tilth
and also helps in controlling erosion.

CAPABILITY UNIT IIle-9

These soils are deep, moderately well drained, and
slowly to moderately slowly permeable. The surface
layer is loamy fine sand to fine sand. The lower layers
are sandy clay loam to sandy clay.

These soils are used mostly for forage crops, such as
bermudagrass. Growing bermudagrass and other pas-
ture crops that provide continuous cover and other-
wise controlling soil blowing are the chief needs of
management.

CAPABILITY UNIT Ille-10

The one soil in this unit, Wilson clay loam, 1 to 3
percent slopes, is deep, gently sloping, somewhat poorly
drained, and very slowly permeable. The surface layer
is underlain by clay.

Grain sorghum, corn, and cotton are the main crops.
Controlling erosion and maintaining soil tilth are the
main concerns of management. Terracing and contour
farming help to control water erosion. Managing crop
residue on the surface improves tilth and also helps in
controlling erosion.

CAPABILITY UNIT Illw-1

These soils are deep, nearly level to gently sloping,
poorly drained to somewhat poorly drained, and very
slowly permeable. The surface layer is fine sandy loam,
and the lower layers are clay to sandy clay loam.

These soils are used mostly for pasture and forage
crops. Growing bermudagrass and other pasture crops
that provide a continuous cover, managing crop resi-
due on the surface, and otherwise keeping the soil in
good tilth are the chief management needs. Excess sur-
face water is a concern in places, and surface drainage
is needed.

CAPABILITY UNIT IHIw-2

The one soil in this unit, Fordtran loamy fine sand,
0 to 1 percent slopes, is deep, nearly level, somewhat
poorly drained, and very slowly permeable. The surface
layer is underlain by sandy clay.

These soils are used mostly for pasture or forage
crops. Growing bermudagrass and other pasture crops
that provide continuous cover, managing crop residue
on the surface, and otherwise keeping the soil in good
tilth are the chief management needs. Excess water in
the surface layer is a concern in places, and surface
drainage is needed.

CAPABILITY UNIT IIlw~-3

The one soil in this unit, Wilson clay loam, 0 to 1
percent slopes, is deep, nearly level, somewhat poorly
drained, and very slowly permeable. The surface layer
is underlain by clay.

Grain sorghum, corn, and cotton are the main crops.
Excess water is a concern in some seasons, and surface
drainage is needed. Maintaining soil tilth is the main
concern of management. Managing crop residue on the

surface helps to maintain soil tilth and also helps in
controlling erosion.

CAPABILITY UNIT Ille-1

The one soil in this unit, Straber loamy fine sand,
0 to 1 percent slopes, is deep, nearly level, moderately
well drained, and slowly permeable. It is used mostly
for pasture and forage crops. Managing crop residue on
the surface and otherwise keeping the soil in good tilth
is the main concern of management.

CAPABILITY UNIT IIis-2

The one soil in this unit, Crockett fine sandy loam,
0 to 1 percent slopes, is deep, nearly level, moderately
well drained, and very slowly permeable. The surface
layer is underlain by clay.

This soil is used mostly for pasture and forage crops.
Growing bermudagrass and other pasture crops that
provide continuous cover, managing crop residue on
the surface, and otherwise keeping the soil in good
tilth are the chief management needs.

CAPABILITY UNIT IVe-1
The one soil in this unit, Crockett fine sandy loam,

8 to 5 percent slopes, is deep, gently sloping, moder-

ately well drained, and very slowly permeable. The
surface layer is underlain by clay.

These soils are used mostly for pasture and forage
crops. The main concern of management is water ero-
sion. Growing perennial grass pastures, terracing, and
contour farming help to control water erosion. Manag-
ing crop residue on the surface improves tilth and also
helps in controlling erosion.

CAPABILITY UNIT IVe-2

These soils are deep, gently sloping to sloping, well
drained to moderately well drained, and very slowly
permeable. The surface layer and lower layers are clay.

These soils are used mostly for pasture and forage
crops, such as bermudagrass. Controlling water ero-
sion is the main concern of management. Growing pe-
rennial grass pastures, terracing, and contour farming
help to control water erosion. Managing erop residue on
the surface improves tilth and also helps in controlling
erosion.

CAPABILITY UNIT IVe-3

These soils are deep, gently sloping, well drained,
and very slowly permeable. The surface layer is fine
sandy loam, and the lower layers are clay.

These soils are used mostly for pasture and forage
crops, such as bermudagrass. Controlling water erosion

" is the main concern of management. Growing perennial

grass pastures, terracing, and contour farming help to
control water erosion. Managing crop residue on the
surface improves tilth and also helps in controlling
erosion.

CAPABILITY UNIT IVe-4

The one soil in this unit, Shiner fine sandy loam, 1
to 5 percent slopes, is shallow, gently sloping, well
drained, and moderately permeable. The surface layer
is underlain by gravelly fine sandy loam.

This soil is used mostly for pasture and forage crops,
such as bermudagrass. Growing bermudagrass and
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other pasture crops that provide continuous cover and
otherwise controlling water erosion is the main con-
cern of management.

CAPABILITY UNIT IVe-5

The only soils in this unit, Crockett soils, 2 to 5 per-
cent slopes, eroded, are deep, gently sloping, moder-
ately well drained, and very slowly permeable. The
surface layer is fine sandy loam, and the lower layers
are clay.

These soils are used mostly for pasture and forage
crops, such as bermudagrass. Growing bermudagrass
and other pasture crops that provide continuous cover
and otherwise controlling erosion is the main concern
of management,

CAPABILITY UNIT 1Ve-6

The only soils in this unit, Sarnosa soils, 3 to 5 per-
cent slopes, eroded, are deep, gently sloping, well
drained, and moderately permeable. The surface layer
is fine sandy loam, and the lower layers are sandy clay
loam.

These soils are used mostly for pasture or forage
crops. Growing bermudagrass and other pasture crops
that provide continuous cover and otherwise control-
ling water erosion is the chief concern of management.

CAPABILITY UNIT IVe-7

The one soil in this unit, Sarnosa fine sandy loam, 5
to 8 percent slopes, is deep, sloping, well drained, ar}d
moderately permeable. The surface layer is underlain
by sandy clay loam.

This soil is used mostly for pasture and forage crops.
Growing bermudagrass and other pasture crops that
provide continuous cover and otherwise controlling wa-
ter erosion is the main concern of management.

CAPABILITY UNIT IVw=-1

The one soil.in this unit, Zalla fine sand, occasionally
flooded, is deep, nearly level, somewhat . excessively
drained, and rapidly permeable, The surface layer is
underlain by loamy sand to sand.

These soils are used for range. Growing bermuda-
grass and other pasture crops that provide continuous
cover and otherwise controlling soil blowing is the
chief concern of management. Controlling flooding is
also a main concern.

CAPABILITY UNIT IVs~-1

The one soil in this unit, Valco sandy clay loam, 1 to
8 percent slopes, is shallow, gently sloping to sloping,
well drained, and moderately permeable.

These soils are used mostly for range. Growing ber-
mudagrass and other pasture crops that provide con-
tinuous cover and otherwise controlling water erosion
is the chief concern of management.

CAPABILITY UNIT IVs-2

These soils are deep, nearly level to gently sloping,
somewhat poorly drained, and very slowly permeable.
The surface layer is gravelly loamy sand to loamy fine
sand. The lower layers are clay to gravelly clay.

These soils are used mostly for range and pasture.
Growing bermudagrass and other pasture crops that
provide continuous cover and otherwise controlling

soil blowing and water erosion are the chief manage-
ment needs.

CAPABILITY UNIT Vw-1

These soils are deep, nearly level, well drained to
somewhat poorly drained, and moderately to very
slowly permeable. The surface layer is clay loam or
silty clay loam to clay. The lower layers are sandy clay
loam or silty clay loam to clay.

These soils are used mostly for range. They are not
suited to crops. Controlling flooding is the main con-
cern of management.

CAPABILITY UNIT Vle-1

The one soil in this unit, Shiner fine sandy loam,
5 to 8 percent slopes, is shallow, sloping, well drained,
and moderately permeable. The surface layer is under-
lain by gravelly fine sandy loam. This soil is used for
range. It is not suited to crops.

CAPABILITY UNIT VIs-1

Only Natraqualfs are in this unit. They are deep,
nearly level, somewhat poorly drained, and moderately
slowly permeable. They are used mostly for range. They
are not suited to crops.

CAPABILITY UNIT Vis-2

These soils are deep, gently sloping to sloping, well
drained to moderately well drained, and moderately
to moderately slowly permeable. The surface layer is
gravelly to very gravelly loamy sand to gravelly sandy
clay loam. The lower layers are gravelly to very grav-
elly sandy clay loam to very gravelly loamy sand.

These soils are used mostly for range. They are not
suited to crops.

Pasture and Hay

Most farms in De Witt County are acreages of crops
and pasture and smaller acreages of improved pasture.
Improved pasture is also maintained within areas of
range. The well managed acreages in pasture and hay
provide a balanced forage program.

Essentially in pasture and hay management, the veg-
etation is grazed and cut at an intensity that main-
tains an adequate protective plant cover and an
adequate leaf surface. .

Other management, such as fertilization, weed con-
trol, and rotation grazing, are important in maintain-
ing and improving the plant cover. Fertilizer should
be applied according to the results of soil tests and in
quantities adequate for plant needs and desired forage
production. Weed control is much less of a concern on
well managed, properly used pasture than on improp-
erly managed, overused pasture. An excellent ground
cover of grass prevents the invasion of undesirable
plants and tends to shade and crowd out the undesir-
able plants that do germinate. Late weed control can
be detrimental to improved pasture plants.

A well managed pasture is dominantly one species
of perennial grass. It is adequately fenced and cross
fenced to insure proper rotation. The fertility level is
adequate and the plant cover is free of weeds. Because
forage production fluctuates during the growing sea-
son, the stocking rate should be adjusted accordingly in
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order to maintain continued growth and proper height
of the dominant grass.

Pasture and hay groups

The soils of De Witt County have been assigned to
15 pasture and hay groups according to their suitabil-
ity for the production of forage. The soils in each group
are enough alike to be suited to the same grasses, to
have similar limitations and hazards, to require similar
management, and to have similar productivity and
other responses to management. Thus, the pasture and
hay group is a convenient grouping of soils to collec-
tively indicate their management needs. The pasture
and hay groups are identified by numerals and upper-
case letters; for example, 1A.

The numbers are assigned locally, but they are part
of a statewide system. The numbers are not consecu-
tive because not all of the groups in the system are
represented by the soils in De Witt County.

The names of the soils in any group can be found by
referring to the “Guide to Mapping Units” at the back
of the report.

PASTURE AND HAY GROUP 1A

In this group are deep, clayey, nearly level soils on
flood plains along local streams. They are subject to
overflow unless protected. They crack and take in wa-
ter rapidly when dry, but .expand when wet and are
very slowly permeable. They become puddled if grazed
when wet. The available water capacity is high.

Seedbed preparation is difficult. Nitrogen and phos-
phorus are needed for optimum forage production. The
production potential is high for such species as im-
proved bermudagrass, kleingrass-75, medio bluestem,
and johnsongrass.

PASTURE AND HAY GROUP 1C

This group is made up of loamy, nearly level soils on
bottom land. These soils are subject to overflow unless
protected. If they are grazed when wet, tilth deterio-
rates in the surface layer. Permeability is moderate.
The available water capacity is high.

Seedbed preparation is not difficult. Nitrogen and
phosphorus are needed for sustained forage production.
The production potential is high for such species as
improved bermudagrass, kleingrass-75, and johnson-
grass,

PASTURE AND HAY GROUP 24

The one soil in this group, Sinton loam, is a deep,
nearly level soil on bottom land. In some areas it is
subject to overflow unless protected. Permeability is
moderate. The available water capacity is medium.

This soil is productive, but nitrogen and phosphorus
are needed for optimum forage production. Light sum-
mer rains provide a quick response in forage produc-
tion. Suitable species are improved bermudagrass,
kleingrass-75, and johnsongrass.

PASTURE AND HAY GROUP 3A

The one soil in this group, Zalla fine sand, occasion-
ally flooded, is a deep, nearly level, sandy soil on bot-
tom land. In some areas it is subject to overflow unless
protected. Permeability is rapid. The available water
capacity is low.

This soil is best suited to summer forage production.
A complete fertilizer of nitrogen, phosphorus, and pot-
ash is needed. Applications should be split and applied
at planned intervals throughout the growing season.
Suitable grasses are improved bermudagrass and love-
grass.

PASTURE AND HAY GROUP 7A

In this group are deep, nearly level to gently sloping
loamy to clayey soils on uplands. They crack and take
in water rapidly when dry, but expand when wet and
are slowly to very slowly permeable. The available wa-
ter capacity is medium and high.

This group is suited to summer and winter forage
production. Seedbed preparation is difficult. Nitrogen
and phosphorus are needed for sustained forage pro-
duction, Suitable grasses are improved bermudagrass,
kleingrass-75, medio bluestem, and johnsongrass.

PASTURE AND HAY GROUP 7B

The one soil in this group, Leemont clay, 5 to 8 per-
cent slopes, is a deep, sloping clayey soil on uplands.
Permeability is very slow. The available water capac-
ity is high.

This soil is best suited to summer forage production.
Nitrogen and phosphorus are needed for sustained
forage production. Suitable grasses are improved ber-
mudagrass and medio bluestem.

PASTURE AND HAY GROUP 7C

In this group are deep, nearly level to sloping loamy
soils in upland areas. Permeability is moderate. The
available water capacity is high.

This group is suited to summer and winter forage
production. Nitrogen and phosphorus are needed for
sustained forage production. Suitable grasses are im-
proved bermudagrass, kleingrass-75, and johnsongrass. .

PASTURE AND HAY GROUP 7H

In this group are deep, gently sloping loamy to clayey
soils. They have a crusty surface when dry and are
very slowly permeable. The available water capacity
is medium to high.

This group is best suited to summer forage produc-
tion. Seedbed preparation is difficult. Nitrogen and
phosphorus are needed for sustained forage produc-
tion. Suitable grasses are improved bermudagrass,
kleingrass-75, and medio bluestem.,

PASTURE AND HAY GROUP 8A

In this group are deep, nearly level to gently sloping
loamy soils on uplands. Permeability is very slow to
slow. The available water capacity is medium to high.

This group is best suited to summer forage produc-
tion. Nitrogen and phosphorus are needed for sus-
tained forage production. Suitable grasses are improved
bermudagrass, medio bluestem, and kleingrass-75.

PASTURE AND HAY GROUP 8C

In this group are deep; nearly level to sloping, loamy
to gravelly loamy soils on uplands. Permeability is mod-
erate. The available water capacity is medium to high.

This group is suited to summer and winter forage
production. Nitrogen and phosphorus are needed for
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sustained forage production. Suitable grasses are im-
proved bermudagrass and gordo bluestem.

PASTURE AND HAY GROUP 9A

In this group are deep, nearly level to gently sloping
sandy to gravelly sandy soils on uplands. Permeability
is very slow to moderately rapid. The available water
capacity is low to high.

This group is best suited to summer forage produc-
tion. Nitrogen, phosphorus, and potassium are needed
for sustained forage production and should be applied
in split applications during the growing season. Suit-
able grasses are improved bermudagrass and weeping
lovegrass.

PASTURE AND HAY GROUP 9B

The one soil in this group, Catilla fine sand, 0 to 5
percent slopes, is a deep, nearly level to gently sloping
sandy soil on uplands. Permeability is moderately slow.
The available water capacity is low.

This group is best suited to summer forage produc-
tion. Nitrogen, phosphorus, and potassium are needed
and should be applied in split applications during the
growing season. Well suited grasses are weeping love-
grass and Coastal bermudagrass.

PASTURE AND HAY GROUP 13A

The one soil in this group, Valco sandy clay loam, 1
to 8 percent slopes, is a shallow, gently sloping to slop-
ing loamy soil on uplands. Permeability is moderate.
The available water capacity is very low.

This group is best suited to summer forage produc-
tion. Nitrogen and phosphorus are needed for sus-
tained forage production. Suitable grasses are improved
bermudagrass, KR bluestem, and Kleberg bluestem.

PASTURE AND HAY GROUP 14A

In this group are shallow, gently sloping to sloping
loamy soils on uplands. Permeability is moderate. The
available water capacity is very low.

This group is best suited to summer forage produc-
tion. Seedbed preparation is difficult on the steeper
slopes. Nitrogen and phosphorus are needed for sus-
tained forage production. The best suited grasses are
KR bluestem and Coastal bermudagrass.

Predicted Yields

Table 2 lists predicted yields of the principal crops
grown in the county. The predictions are based on es-
timates made by farmers, soil scientists, and others
who have knowledge of yields in the county and on
information taken from research data. The predicted
yields are average yields per acre that can be expected
by commercial farmers at the level of management
that tends to produce the highest economic returns.

The yields are given for. dryland soils. Soils used
only as range or for recreation are not listed in this
table.

Crops other than those shown in table 2 are grown
in the county, but the acreage is small or reliable data
on yields are not available.

The yields listed in table 2 can be expected if—

1. Rainfall is effectively used and conserved.

Surface or subsurface drainage systems are
installed.

glr&p residue is managed to maintain soil
ilth.

Minimum but timely tillage is used.

Insects, diseases, and weeds are controlled.
Fertilizer is applied according to the results
of soil tests and crop needs. .
Adapted crop varieties are seeded at recom-
mended seeding rates.

N ok D

Range®

About 90 percent of the acreage in De Witt County
is in native vegetation and is used as range. There are
many large ranches and a few small ones. Some live-
stock farms use small areas of native vegetation as a
source of forage, and the livestock receive supplemental
forage from feed grown on cropland and from grazing
tame pasture. The livestock is almost exclusively cat-
tle, predominantly cow-calf enterprises. A few horses
are raised for ranch work. In favorable years a few
stocker-type animals are raised.

On the larger ranches, another important use of
range is to provide food and cover for deer and for
quail, waterfowl, and other birds.

The original plant cover in De Witt County was
mainly grasses and the trees along drainageways. The
southeastern part was a savannah of grasses, oak, and
forbs. Continuous heavy grazing for many years has
resulted in the deterioration of the climax plant com-
munity and a lower total forage production. Many of
the better forage plants have declined and have been
replaced by less palatable grasses, weeds, and brush.

Forage production is highest in April, May, and
June. During this period in most years, rainfall is
adequate and the temperature is most favorable. An-
other growth period occurs in fall, generally during
September and October and early in November. Rain-
fall is usually adequate during this period, but pro-
duction is limited as a result of cooler temperatures
and shorter days.

Range sites and condition classes

Different kinds of soil differ in their capacity to pro-
duce grass and other plants for grazing. Soils that
produce about the same kinds and amounts of forage
under similar range conditions make up a range site.

Range sites are kinds of range that differ in their
potential to produce vegetation. The soils of any one
range site produce about the same kind of climax veg-
etation, which is the stabilized plant community. Cli-
max vegetation reproduces itself and does not change
so long as the environment remains unchanged.
Throughout the prairie and the plains, the climax veg-
etation consists of plants that were growing there
when the region was first settled. The most productive
combination of forage plants on a range site is gen-
erally the climax vegetation.

Decreasers are plants in the climax vegetation that
tend to decrease in relative amount under close graz-
ing. They generally are the tallest and most produc-

S ?STANLEY T. REINKE, range conservationist, Soil Conservation
ervice.
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Grain Im- Grain Im-
Soeil sor- Corn ??iﬁgil proved Soil sor- Corn ?ﬁﬁg)n proved
ghum pasture ghum pasture
Lbs Bu Lbs AUM? Lbs Bu Lbs AUM?
Branyon clay, 0 to 1 per- Miguel fine sandy loam,
cent slopes oo 4,750 450 7.0 3 to 5 percent slopes,
Buchel clay, occasionally eroded 4.6
flooded __ 4,250 50 450 7.5 || Monteola clay, 0 to 1 per-
Catilla fine sand, 0 to b cent slopes —.._________ 3,000 45 400 7.0
percent slopes 4.5 | Monteola clay, 1 to 3 per-
Crockett fine sandy loam, cent slopes e 2,800 40 350 7.0
0 to 1 percent slopes ——_-| 3,200 45 400 6.0 | Nueces-Sarita complex,
Crockett fine sandy loam, 0 to 5 percent slopes —.__ 4.0
1 to 3 percent slopes ____| 3,000 40 350 6.0 | Orelia fine sandy loam,
Crockett fine sandy loam, 0 to 2 percent slopes —__.| 2,500 8.0
3 to b percent slopes —___| 2,500 30 200 5.5 | Papalote fine sandy loam,
Crockett soils, 2 to 5 per- 0 to 1 percent slopes —__._ 2,500 |________ 250 5.6
cent slopes, eroded —~___- 2,600 30 200 5.0 [ Papalote fine sandy loam,
Cuero sandy clay loam, 1 to 3 percent slopes ___.| 2,250 |- 200 5.0
0 to 2 percent slopes __._| 3,000 50 400 7.0 | Runge fine sandy loam,
Degola clay loam, occasion- 0 to 1 percent slopes ____| 3,000 45 250 6.5
ally flooded ______._____ 4,000 50 450 7.0 | Runge fine sandy loam, - ,
Degola soils, frequently 1 to 3 percent slopes ____| 2,750 35 250 6.0
flooded 7.0 | Runge fine sandy loam,
Denhawken-Elmendorf 3 to 5 percent slopes .___| 2,250 30 200 5.6
complex, 0 to 3 percent Sarnosa fine sandy loam,
slopes 3,500 35 325 6.0 0 to 1 percent slopes _.__| 3,000 45 300 6.5
Edna fine sandy loan., 0 to Sarnosa fine sandy loam,
1 percent slopes —_______ 3,800 40 375 8.0|| 1 to 3 percent slopes ____| 2,760 40 300 6.5
Ferris soils, 3 to 5 percent Sarnosa fine sandy loam,
slopes, eroded __._.______ 2,000 250 4.0 3 to 5 percent slopes ____| 2,750 35 250 6.0
Fordtran loamy fine sand, Sarnosa fine sandy loam,
0 to 1 percent slopes ____| 2,000 |—cceeeo 250 5.5 5 to 8 percent slopes —___ 5.5
Garcitas gravelly loamy Sarnosa soils, 3 to 5 per-
fine sand, 0 to 3 percent cent slopes, eroded 200 5.5
slopes 4.6 || Shiner fine sandy loam,
Heiden clay, 1 to 3 percent . . 1 to 5 percent slopes ___ |-l —— 2.6
slopes 4,500 60 400 8.0 || Siaton loam _____________ 4,000 50 350 6.5
Heiden clay, 8 to 5 percent Straber loamy fine sand,
slopes 3,000 50 350 6.0 0 to 1 percent slopes __.__| 2,600 1) I—— 6.0
Houston Black clay, 0 to 1 Straber loamy fine sand,
percent slopes __________ 5,000 60 500 8.0 1 to 5 percent slopes ..__| 2,250 40 6.0
Houston Black clay, 1 to 3 Tremona loamy fine sand,
percent slopes ———__—____ 4,800 55 450 8.0 0 to 5 percent slopes ___.| 2,500 5.5
Leemont clay, 3 to 5 per- Tremona gravelly loamy
cent slopes - o 2,800 35 300 6.0 sand, 1 to 5 percent
Leemont clay, 5 to 8 per- slopes 2,000 5.0
cent slopes ____ o ___ 2,250 5.0 | Trinity clay, occasionally
Leming loamy fine sand, flooded - ________ 3,500 60 450 8.0
0 to 5 percent slopes ____{ 3,000 |________ 300 4.5 || Trinity clay, frequently
Lupe gravelly sandy clay flooded 8.0
loam, 1 to 8 percent Valco sandy clay loam,
slopes 4.5 1 to 8 percent slopes ____| 1,250 2.0
Mabank fine sandy loam, Weesatche sandy clay loam,
0 to 1 percent slopes .___| 3,000 40 350 6.0 1 to 3 percent slopes —___| 3,250 356 350 6.0
Mabank fine sandy loam, Weesatche sandy clay loam,
1 to 3 percent slopes ____| 2,500 35 300 6.0 3 to 5 percent slopes ____| 2,750 5.5
Meguin silty clay loam, Wilson clay loam, 0 to 1
occasionally flooded ____| 4,500 50 400 6.5 percent slopes _______..__ 3,000 45 350 5.5
Meguin soils, frequently Wilson clay loam, 1 to 3
flooded 6.5 percent slopes _________ 2,500 35 300 5.5
Miguel fine sandy loam, Zalla fine sand, occasionally
3 to 5 percent slopes __._ 4.5 flooded o _______ 1,100 4.0

! Animal-unit-month is thé number of months that 1 acre will provide grazing for 1 animal, or 1,000 pounds of live weight, or
it is the number of months times the number of animal units.
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tive perennial grasses and forbs and the most palatable
to livestock.

Increasers are plants in the climax vegetation that
increase in relative amount as the more desirable de-
creaser plants are reduced by close grazing. They are
commonly shorter than decreasers and are generally
less palatable to livestock.

Invaders are plants that cannot compete with plants
in the climax plant community for moisture, nutrients,
and light. Hence, they invade the site and grow along
with increasers after the climax vegetation has been
reduced by grazing. Many are annual weeds, and some
are shrubs that have some grazing value. Others have
little value for grazing.

Range condition is judged according to standards
that apply to the particular range site. It expresses
the present kind and amount of vegetation as related
to the climax plant community for that site. Four
range condition classes indicate the degree of depar-
ture from the potential, or climax, vegetation brought
about by grazing or other uses.

A range is in excellent condition if 76 to 100 percent
of the vegetation is the same as in the climax stand.
It is in good condition if the percentage is 51 to 75; in
fair condition if the percentage is 26 to 50; and in poor
condition if the percentage is less than 25.

Potential forage production depends on the range
gite. Current forage production depends on the range
condition and the moisture available to plants during
their growing season. )

A primary objective of good range management is
to keep range in excellent or good condition to conserve
water, improve yields, and protect the soils. Important
changes in the kind of cover on a range site take place
gradually and can be misinterpreted or overlooked.
Growth encouraged by heavy rainfall, for example,
makes the range appear to be in good condition, when
actually the cover is weedy and the long-term trend is
toward lower production. On the other hand, some
range that has been closely grazed for short periods
under the supervision of a careful manager, may have
a degraded appearance that temporarily conceals its
quality and ability to recover.

Descriptions of range sites

On the following pages the range sites of De Witt
County are described and the potential annual yield
of air-dry herbage is estimated for each site in excel-
lent condition. The soils in each site can be determined
by referring to the “Guide to Mapping Units” at the
back of this soil survey.

BLACKLAND RANGE SITE

The soils of this site are deep, nearly level to sloping
clays and clay loams. They are very slowly permeable
and have mainly a high available water capacity.

The climax plant community is a true-prairie type of
tall and mid grasses and associated forbs. The poten-
tial plant community is 60 percent little bluestem; 15
percent indiangrass; 10 percent big bluestem, eastern
gama, and switchgrass; 10 percent brownseed paspa-
lum, sedges, Texas wintergrass, knotroot bristlegrass,
and Scribner panicum, and 5 percent annual forbs.

If this site is in excellent condition, it produces ap-
proximately 6,000 pounds of air-dry herbage per acre

in favorable years and 3,200 pounds per acre in unfa-
vorable years. Approximately 95 percent of this pro-
duction furnishes forage for cattle.

Under continuous heavy grazing by cattle, little
bluestem, indiangrass, big bluestem, eastern gama, and
switchgrass decrease. Such plants as brownseed pas-
palum, Texas wintergrass, and knotroot bristlegrass
increase. If overgrazing is prolonged, annual and total
production are greatly reduced and ragweed, broom-
W?ed, mesquite, Texas grama, and annuals invade the
site.

CHALKY RIDGE RANGE SITE

The soils of this site are shallow, gently sloping to
sloping fine sandy loams underlain by weakly cemented
sandstone. They are moderately permeable and have a
very low available water capacity.

The climax plant community is true prairie and scat-
tered large live oak. The potential plant community is
55 percent little bluestem; 15 percent indiangrass; 10
percent side-oats grama, silver bluestem, and drop-
seeds; b percent slim tridens, Texas wintergrass, three-
awn, low panicums, buffalograss, and fall witchgrass;
5 percent live oak, coralberry, bumelia, and spiny hack-
berry; and 10 percent such forbs as gayfeather,
penstemon, halfshrub sundrop, bundleflower, sensitive-
brier, yellow neptunia, and annual forbs.

If this site is in excellent condition, it produces ap-
proximately 3,000 pounds of air-dry herbage per acre
in favorable years and 1,250 pounds per acre in un-
favorable years. Approximately 90 percent of this pro-
duction furnishes forage for cattle.

Under continuous heavy grazing by cattle, little blue-
stem, indiangrass, side-oats grama, and silver blue-
stem decrease. Such plants as slim tridens, Texas
wintergrass, and three-awn increase. If overgrazing is
prolonged, annuals, woody plants, and bare soil domi-
nate thg site and annual and total production are greatly
reduced.

CLAY LOAM RANGE SITE

The soils of this site are deep, nearly level to gently
sloping sandy clay loams. They are moderately per-
meable and have a high available water capacity.

The climax or potential plant community is an open
grassland and scattered trees or woody shrubs, domi-
nantly mid grasses and associated forbs. The climax
plant community is 35 percent little bluestem; 5 per-
cent indiangrass; 10 percent silver bluestem; 10 per-
cent plains and southwestern bristlegrass; 15 percent
buffalograss and curly mesquite; 15 percent other
grasses; b percent woody plants, such as Texas colu-
brina, wolfberry, and vine-ephedra; and 5 percent
bundleflower, sensitivebrier, and orange zexmenia.

If this site is in excellent condition, it produces ap-
proximately 5,800 pounds of air-dry herbage per acre
in favorable years and 3,000 pounds per acre in unfa-
vorable years. Approximately 95 percent of this pro-
duction furnishes forage for cattle,

Under continuous heavy grazing by cattle, little blue-
stem, indiangrass, silver bluestem, and bristlegrass de-
crease. Such plants as three-awn and curly mesquite
increase. If overgrazing is prolonged, annual and total
production are greatly reduced and mesquite, white-
brush, and other mixed brush dominate the site.
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CLAYEY BOTTOMLAND RANGE SITE

The soils of this site are deep, nearly level clays.
They are very slowly permeable and have a high avail-
able water capacity. They are subject to overflow.

The climax plant community is a mixture of tall
and mid grasses and hardwoods. The potential plant
community is 15 percent trees, such as oak, elm, and
pecan; 20 percent indiangrass, switchgrass, and rusty-
seed paspalum; 15 percent little bluestem; 30 percent
Virginia wildrye, southwestern bristlegrass, and vine-
mesquite; 5 percent sedges; 5 percent perennial forbs;
and 10 percent annual forbs and weeds. Spiny aster
and some cordgrass are on low wet and slightly saline
soils.

If this site is in excellent condition, it produces ap-
proximately 7,000 pounds of air-dry herbage per acre
in favorable years and 5,000 pounds per acre in unfa-
vorable years. Approximately 80 percent of this pro-
duction furnishes forage for cattle.

Under continuous heavy grazing by cattle, indian-
- grass, rustyseed paspalum, switchgrass, and little
bluestem decrease. Such plants as bristlegrass and pas-
palums increase. If overgrazing is prolonged, annual
weeds, common bermudagrass, and woody vegetation
make up a substantial part of the annual production,
and total production is greatly reduced.

CLAYPAN PRAIRIE (BL) RANGE SITE

The soils of this site are deep, nearly level to gently
sloping fine sandy loams to clay loams. They are very
slowly permeable and have a medium to high available
water capacity.

The climax plant community is a true prairie and
scattered trees along watercourses. The climax plant
community is 55 percent little bluestem; 15 percent
indiangrass; 10 percent switchgrass, big bluestem,
wildrye, side-oats grama, and silver bluestem; 5 per-
cent other grasses; 5 percent oak, elm, and hackberry;
and 10 percent such forbs as scurfpea, halfshrub sun-
drop, penstemon, gayfeather, sensitivebrier, yellow
neptunia, and annual forbs.

If this site is in excellent condition, it produces ap-
proximately 5,000 pounds of air-dry herbage per acre
in favorable years and 3,000 pounds per acre in un-
favorable years. Approximately 90 percent of this pro-
duction furnishes forage for cattle.

Under continuous heavy grazing by cattle, little and
big bluestem, indiangrass, switchgrass, and wildrye
decrease, and silver bluestem, side-oats grama, Texas
wintergrass, and dropseeds increase. Low quality
~ grasses, such as three-awn and brush, dominate the
community. Annual and total production are greatly
reduced.

CLAYPAN PRAIRIE (CO) RANGE SITE

The soils of this site are deep, nearly level fine sandy
loams. They are very slowly permeable and have a high
available water capacity.

The potential plant community is an open grassland,
dominated by mid grasses. The potential plant com-
munity is 30 percent little bluestem; 15 percent switch-
grass; 5 percent indiangrass; 35 percent vine-mesquite,
silver bluestem, and longtom paspalum; 10 percent

buffalo and curly mesquite, and 5 percent such forbs
as bundleflower, sensitivebrier, and yellow neptunia.

If this site is in excellent condition, it produces ap-
proximately 7,000 pounds of air-dry herbage per acre
in favorable years and 5,000 pounds per acre in un-
favorable years. Approximately 95 percent of this pro-
duction furnishes forage for cattle.

Under continuous heavy grazing by cattle, little
bluestem, switchgrass, and vine-mesquite decrease.
Such plants as knotroot bristlegrass, windmillgrass,
huisache, and mesquite increase and invade. If over-
grazing is prolonged, annual and total production are
greatly reduced.

CLAYPAN PRAIRIE (RG) RANGE SITE

The soils of this site are deep, nearly level to gently
sloping fine sandy loams. They are very slowly perme-
able and have a medium available water capacity.

The potential plant community is an open grassland,
dominated by mid grasses. The potential plant com-
munity is 25 percent little bluestem and four-flower
trichloris; 35 percent Arizona cottontop, side-oats
grama, vine-mesquite, and silver bluestem; 10 percent
plains bristlegrass; 15 percent buffalograss and curly
mesquite; 10 percent other grasses; a trace of woody
plants; and 5 percent such forbs as bundleflower, sen-
sitivebrier, yellow neptunia, western indigo, bush sun-
flower, guara, ruellia, and annual forbs.

If this site is in excellent condition, it produces ap-
proximately 5,000 pounds of air-dry herbage per acre
in favorable years and 2,500 pounds per acre in un-
favorable years. Approximately 95 percent of this
production furnishes forage for cattle.

Under continuous heavy grazing by cattle, trichloris,
little bluestem, Arizona cottontop, side-oats grama, and
vine-mesquite decrease. Plains bristlegrass, buffalo-
grass, and silver bluestem increase. If overgrazing is
prolonged, low quality grasses, such as three-awn, fall
witchgrass, and brush, dominate the site.

DEEP SAND RANGE SITE

The soils of this site are deep, nearly level to gently
sloping fine sands. They are moderately rapidly to mod-
erately slowly permeable and have a low available wa-
ter capacity.

The climax plant community is an open grassland
and scattered mesquite and live oak. The potential plant
community is 40 percent seacoast bluestem; 10 percent
crinkle-awn and switchgrass; 10 percent brownseed
paspalum and tanglehead; 10 percent knotroot pani-
cum and hooded windmillgrass; 10 percent spike and
plains bristlegrass; 5 percent three-awn and other
grasses ; b percent mesquite, live oak, lantana, and con-
dalias; and 10 percent orange zexmenia, snoutbean,
z‘ve%ern indigo, sensitivebrier, croton, and other annual

orbs.

If this site is in excellent condition, it produces ap-
proximately 4,500 pounds of air-dry herbage per acre
in favorable years and 2,000 pounds per acre in unfa-
vorable years. Approximately 95 percent of this pro-
duction furnishes forage for cattle.

Under continuous heavy grazing by cattle, seacoast
bluestem, crinkle-awn, and switchgrass decrease. Such
plants as brownseed paspalum, knotroot panicum, and
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three-awn increase. If overgrazing is prolonged, the
soils become bare and soil blowing is a hazard.

DEEP SAND SAVANNAH RANGE SITE

The soils of this site are deep, nearly level to gently
sloping fine sands. They have moderately slow perme-
ability and low available water capacity.

The climax plant community is an open prairie and
scattered motts of live oak or mesquite. The potential
plant community is 50 percent seacoast bluestem; 20
percent big bluestem, crinkle-awn, and switchgrass;
10 percent brownseed paspalum; 5 percent other
grasses; 5 percent live oak and mesquite; and 10 per-
cent bundleflower, milkpea, American and least snout-
beans, and annual forbs.

If this site is in excellent condition, it produces ap-
proximately 4,500 pounds of air-dry herbage per acre

" in favorable years and 2,000 pounds per acre in unfa-
vorable years. Approximately 95 percent of this pro-
duction furnishes forage for cattle.

Under continuous heavy grazing by cattle, seacoast
bluestem, big bluestem, crinkle-awn, and switchgrass
decrease. Such plants as brownseed paspalum and gulf-
dune paspalum and trees increase. If overgrazing is
prolonged, the site becomes bare and starts to blow
and shifting dunes form. Revegetation is extremely
difficult.

ERODED BLACKLAND RANGE SITE

The soils of this site are deep, gently sloping clays
that have been damaged by erosion. They are very
slowly permeable and have a high available water ca-
pacity.

The potential plant community is a tall grass prairie
and scattered live oak, elm, or hackberry trees. The
climax plant community is 50 percent little bluestem,
20 percent indiangrass and big bluestem; 15 percent
wildrye, switchgrass, Florida paspalum, side-oats
grama, tall dropseed, silver bluestem, Texas winter-
grass, and other grasses; 5 percent woody plants, such
as live oak, hackberry, elm, and bumelia; and 10 per-
cent Engelmann daisy, penstemon, gayfeather, bundle-
flower, sensitivebrier, prairie-clover, and other forbs.

If this site is in excellent condition, it produces ap-
proximately 6,000 pounds of air-dry herbage per acre
in favorable years and 4,000 pounds per acre in unfa-
vorable years. Approximately 95 percent of this pro-
duction furnishes forage for cattle.

Under continuous heavy grazing by cattle, big and
little bluestem and indiangrass decrease, and such
plants as silver bluestem, side-oats grama, Texas win-
tergrass, and buffalograss become strong increasers. If
overgrazing is prolonged, Texas wintergrass, buffalo-
grass, hairy tridens, three-awn, ragweed, and broom-
weed dominate the site, thus greatly reducing annual
and total production.

GRAVELLY RANGE SITE

The soils of this site are deep, gently sloping to slop-
ing, gravelly to very gravelly loamy sands. They are
moderately to very slowly permeable and have a low
to very low available water capacity.

The climax plant community is a post oak, blackjack
oak savannah. The potential plant community is 55
percent little bluestem; 15 percent indiangrass, switch-

grass, beaked panicum, and purpletop; 10 percent
brownseed paspalum, side-oats grama, purple lovegrass,
and other grasses; 10 percent post oak and blackjack
oak; 5 percent hawthorns, American beautyberry, and
greenbrier; and 5 percent lespedezas, tickclover, bun-
dleflower, snoutbean, and annual forbs.

If this site is in excellent condition, it produces
4,500 pounds of air-dry herbage per acre in favorable
years and 2,200 pounds per acre in unfavorable years.
Approximately 85 percent of this production furnishes
forage for cattle.

Under continuous heavy grazing by cattle, little blue-
stem, indiangrass, switchgrass, beaked panicum, and
purpletop decrease. Such plants as fall witchgrass, low
panicums, three-awn, and annual weeds invade and in-
crease. If overgrazing is prolonged, annual and total
production are greatly reduced. In some areas oak, yau-
pon, and other woody plants form a dense overstory.

GRAVELLY LOAM RANGE SITE

The soils of this site are deep, gently sloping to slop-
ing gravelly sandy clay loams. They are moderately
permeable and have a medium available water capacity.

The potential plant community is a tall and mid
grass prairie and widely scattered trees or motts of
oak, elm, or hackberry, The climax plant community is
50 percent little bluestem; 10 percent indiangrass; 20
percent side-oats grama, silver bluestem, tall dropseed,
Texas wintergrass, Texas cupgrass, and vine-mesquite ;
5 percent other grasses; 5 percent oak, hackberry, elm,
and bumelia; and 10 percent such forbs as Engelmann
daisy, penstemon, bundleflower, sensitivebrier, and
other forbs.

If this site is in excellent condition, it produces ap-
proximately 4,000 pounds of air-dry herbage per acre
in favorable years and 2,000 pounds per acre in unfa-
vorable years. Approximately 95 percent of this pro-
duction furnishes forage for cattle.

Under continuous heavy grazing by cattle, little blue-
stem and indiangrass are the primary decreasers, and
side-0ats grama, silver bluestem, dropseeds, and Texas
wintergrass are aggressive increasers. If overgrazing is
prolonged, hairy grama, hairy tridens, Texas grama,
tumblegrass, three-awn, and annual weeds and brush
ir'lvade, thus greatly reducing annual and total produc-

ion.

GRAY SANDY LOAM RANGE SITE

The soils of this site are deep, nearly level to sloping
fine sandy loams. They are moderately permeable and
have a medium available water capacity.

The climax plant community is an open grassland
and scattered chaparral. The potential plant commun-
ity is 20 percent little bluestem; 40 percent Arizona
cottontop, pinhole bluestem, lovegrass tridens, plains
lovegrass, and plains bristlegrass; 10 percent hooded
windmillgrass; 10 percent pink pappusgrass; 10 per-
cent other grasses; 5 percent kidneywood, range ra-
tany, guajillo, and cenizo; and 5 percent forbs.

If this site is in excellent condition, it produces
approximately 4,500 pounds of air-dry herbage per
acre in favorable years and 2,500 pounds per acre in
unfavorable years. Approximately 95 percent of this
production furnishes forage for cattle.

Under continuous heavy grazing by cattle, little
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bluestem, Arizona cottontop, lovegrass tridens, and
plains lovegrass decrease. Such plants as hooded wind-
millgrass, Texas bristlegrass, pink pappusgrass, and
fall witchgrass increase. If overgrazing is prolonged,
red grama, red lovegrass, Halls panicum, three-awn,
mixed brush, and annuals become dominant, and total
production is greatly reduced.

LOAMY BOTTOMLAND RANGE SITE

The soils of this site are deep, nearly level loams,
clay loams, silty clay loams and fine sands. They are
moderately to rapidly permeable and have a low to
high available water capacity.

The climax plant community is a savannah of vary-
ing plants. The potential plant community is 20 per-
cent trees, such as oak, pecan, hackberry, elm, ash,
and Woody vines ; 20 percent sedges, Virginia Wlldrye,
and rustyseed paspalum 45 percent indiangrass and
switchgrass; 10 percent unlolas redtop panicum, long-
tom, and other grasses; and 5 percent such forbs as
snoutbean, wildbean, and partridgepea.

If this site is in excellent condition, it produces
approximately 7,000 pounds of air-dry herbage per
acre in favorable years and 4,000 pounds per acre in
unfavorable years. Approximately 80 percent of this
production furnishes forage for cattle.

Under continuous heavy grazing by cattle, wildrye,
rustyseed paspalum, indiangrass, switchgrass, and
uniolas decrease. Such plants as panicums and long-
tom paspalum increase. If overgrazing is prolonged,
annual weeds and woody vegetation make up a sub-
stantial part of the annual production, and total pro-
duction is greatly reduced.

LOAMY SAND RANGE SITE

The soils of this site are deep, nearly level to gently
sloping loamy fine sands. They are slowly permeable
and have a medium available water capacity.

The climax plant community is an open grassland
and a few scattered mesquites and oaks. The potential
plant community is 20 percent little bluestem; 20 per-
cent crinkle-awn and brownseed paspalum; 20 percent
indiangrass and switchgrass; 10 percent Arizona cot-
tontop; 10 percent side-oats grama and pink pappus-
grass; 10 percent hooded windmillgrass, knotroot
panicum, and plains bristlegrass; and 10 percent such
forbs as snoutbean, western indigo, and annual forbs.

If this site is in excellent condition, it produces ap-
proximately 4,500 pounds of air-dry herbage per acre
in favorable years and 2,000 pounds per acre in un-
favorable years. Approx1mately 95 percent of this pro-
duction furnishes forage for cattle.

Under continuous heavy grazing by cattle, little
bluestem, indiangrass, big bluestem, and crinkle-awn
decrease. Such plants as brownseed paspalum and low
panicums increase. If overgrazing is prolonged, red
lovegrass, fringed signalgrass, white snakeroot, croton,
pricklypear cactus, and three-awn invade.

SANDY RANGE SITE

The soils of this site consist of deep, nearly level to
gently sloping loamy fine sands. They have slow to very
slow permeability and low to medium available water
capacity.

The climax plant community is an open savannah
and a few blackjack and post oak trees or motts of
live oaks. The climax plant community is 50 percent
seacoast bluestem; 10 percent indiangrass and switch-
grass; 10 percent b1g bluestem and crinkle-awn ; 5 per-
cent brownseed paspalum; 5 percent other grasses;
15 percent blackjack, post oak, and live oak; and 5
percent American snoutbean western 1nd1g0 and an-
nual forbs.

If this site is in excellent condition, it produces ap-
proximately 6,000 pounds of air-dry herbage per acre
in favorable years and 2,500 per acre in unfavorable
years. Approximately 95 percent of this production
furnishes forage for cattle.

Under continuous heavy grazing by cattle, seacoast
bluestem, indiangrass, switchgrass, big bluestem, and
crinkle-awn decrease. Such plants as brownseed pas-
palum, low panicums, and panamerican balsamscale
increase. If overgrazing is prolonged, red lovegrass,
fringed signalgrass, white snakecotton, croton, and
three-awn invade, and bare areas of dunes appear.

SANDY LOAM RANGE SITE

The soils of this site are deep, nearly level to gently
sloping fine sandy loams. They are moderately perme-
able and have a high available water capacity.

The potential plant community is an open grassland
dominated by mid grasses and some forbs and woody
plants. The climax plant community is 40 percent little
bluestem; 20 percent Arizona cottontop and silver
bluestem ; 20 percent plains and southwestern bristle-
grass and hooded windmillgrass; 10 percent other
grasses; b percent kidneywood, spiny hackberry, and
wolfberry; and 5 percent bundleflower, sensitivebrier,
western indigo, and other forbs.

If this site is in excellent condition, it produces .
approximately 5,400 pounds of air-dry herbage per acre
in favorable years and 3,000 pounds per acre in unfa-
vorable years. Approximately 95 percent of this pro-
duction furnishes forage for cattle.

Under continuous heavy grazing by cattle, little
bluestem and Arizona cottontop decrease. Such plants
as silver bluestem, bristlegrass, and hooded windmill-
grass increase. If overgrazing is prolonged, red love-
grass, red grama, blackbrush, and spiny hackberry
]gecox&ne dominant, and total production is greatly re-

uced.

SANDY PRAIRIE RANGE SITE

The soils of this site are deep, nearly level to gently
sloping loamy fine sands and gravelly loamy fine sands.
They are very slowly permeable and have a low to high
available water capacity.

This climax plant community is a true prairie. The
potential plant community is 55 percent little bluestem;
20 percent indiangrass, crinkle-awn, and big bluestem ;
10 percent Florida paspalum and switchgrass; 10 per-
cent brownseed paspalum, longspike tridens, low pan-
icums, fringeleaf paspalums and other grasses; and
5 percent gayfeather, sensitivebrier, herbaceous mi-
mosa, bundleflower, yellow neptunla snoutbean, and
annual and other forbs.

If this site is in excellent condition, it produces ap-
prox1mately 6,000 pounds of air-dry herbage per acre
in favorable years and 3,500 pounds per acre in unfa-
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vorable years. Approximately 95 percent of this pro-
duction furnishes forage for cattle.

Under continuous heavy grazing by cattle, big and
little bluestem, indiangrass, crinkle-awn and switch-
grass decrease, and brownseed paspalum, low pani-
cums, and others increase. As retrogression continues,
gulf muhly, panamerican balsamscale, smutgrass, and
annuals dominate the site, thus greatly reducing total
production.

SALTY RANGE SITE

The soils of this site are deep, nearly level fine sandy
loams. They are moderately slowly permeable and have
a low available water capacity.

The climax plant community is an open grassland of
salt-tolerant grasses. The potential plant community
is 75 percent gulf cordgrass; 10 percent switchgrass;
10 percent other grasses; and 5 percent bushy sea-
oxeye, spiny aster, and buckwheat.

If this site is in excellent condition, it produces
approximately 7,000 pounds of air-dry herbage per
acre in favorable years and 3,500 pounds per acre in
unfavorable years. Approximately 85 percent of this
production furnishes forage for cattle.

Under continuous burning and heavy grazing by cat-
tle, gulf cordgrass and switchgrass decrease. The plant
community eventually becomes bushy sea-oxeye and
spiny aster. Revegetation is extremely difficult because
of high salinity.

SHALLOW RANGE SITE

The soils of this site are shallow, gently sloping to
sloping sandy clay loams. They are moderately perme-
able and have a very low available water capacity.

The climax plant community is an open grassland
and a few scattered woody plants and many forbs. The
potential plant community is 30 percent silver and
little bluestem, tanglehead, and Arizona cottontop; 25
percent fall witchgrass, slim tridens, and plains bristle-
grass; 10 percent hooded windmillgrass; 10 percent
sand dropseed and perennial three-awn; 10 percent
other grasses; 5 percent guajillo, blackbrush, elbow-
brush, spiny hackberry, shrubby blue salvia, and other
woody plants; and 10 percent orange zexmenia, bush
sunflower, daleas, velvet bundleflower, snoutbean, and
annual forbs.

If this site is in excellent condition, it produces ap-
proximately 2,000 pounds of air-dry herbage per acre
in favorable years and 1,000 pounds per acre in unfa-
vorable years. Approximately 90 percent of this pro-
duction furnishes forage for cattle.

Under continuous heavy grazing by cattle, blue-
stems, tanglehead, and Arizona cottontop decrease, and
slim tridens, bristlegrass, and three-awn increase. As
retrogression continues, low quality grasses and a dense
canopy of shrubby brush invade.

TIGHT SANDY LOAM RANGE SITE

The soils of this site are deep, nearly level to gently
sloping fine sandy loams. They are slowly to very slowly
permeable and have a medium available water capac-
ity.

The climax plant community is an open grassland
and scattered woody plants. The potential plant com-
munity is 25 percent little bluestem and fourflower

trichloris; 15 percent pinhole bluestem and tanglehead;
10 percent Arizona cottontop and plains bristlegrass;
10 percent hooded windmillgrass; 15 percent buffalo-
grass and curly mesquite; 15 percent other grasses;
5 percent kidneywood, vine-ephedra, and spiny hack-
berry; and 5 percent bush sunflower, orange zexmenia,
American snoutbean, sensitivebrier, yellow neptunia,
and other forbs.

If this site is in excellent condition, it produces
approximately 4,800 pounds of air-dry herbage per
acre in favorable years and 3,500 pounds per acre in
unfavorable years. Approximately 90 percent of this
production furnishes forage for cattle.

Under continuous heavy grazing by cattle, little
bluestem, fourflower trichloris, and Arizona cottontop
decrease. Such plants as bristlegrass, buffalograss,
curly mesquite, and woody species increase (fig. 5). If
ovgrgrazing is prolonged, total production is greatly
reduced.

Wildlife Habitat

Soils directly influence the kind and the amount of
vegetation and the amount of water available, and thus
indirectly influence the kind of wildlife that can live in
an area. Soil properties that affect the growth of wild-
life habitat are thickness of soil useful to crops, surface
texture, available water capacity to a 40-inch depth,
wetness, surface stoniness or rockiness, flood hazard,
slope, and permeability of the soil to air and water.

In table 3 the soils of this survey area are rated for
producing eight elements of wildlife habitat and for
three groups, or kinds, of wildlife. The ratings indicate
relative suitability for various elements. A rating of
good means that wildlife habitat generally is easily
created, improved, or maintained; that few or no lim-
itations affect management; and that satisfactory re-
sults can be expected. A rating of fair means that
habitat can be created, improved, or maintained in
most places, but a moderate intensity of management
and fairly frequent attention may be required for sat-
isfactory results. A rating of poor means that the
soil has severe limitations and that habitat can be
created, improved, or maintained in most places, but
management is difficult and requires intensive effort.
A rating of very poor means that the soil has very
severe limitations; that unsatisfactory results are to
be expected ; and that it is impossible or impractical to
create, improve, or maintain habitat.

. };Iihe paragraphs that follow explain the headings in
able 3.

Elements of wildlife habitat.—FEach soil is rated in
table 3 according to its suitability for producing var-
ious kinds of plants and other elements that provide
wildlife habitat.- The ratings take into account mainly
the characteristics of the soils and closely related nat-
ural factors of the environment. They do not take into
account climate, present use of the soils, or present
distribution of wildlife and people. For this reason,
the selection of a site for development as a habitat
for wildlife requires an inspection at the site.

Grain and seed crops are annual grain-producing
plants, such as corn, sorghum, millet, and soybeans.

Grasses and legumes are domestic grasses and le-
gumes that are established by planting and that pro-
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Figure 5.—An infestation of brush and irees on Tight Sandy Loam range site. The soil is Papalote fine sandy loam.

vide food and cover for wildlife. The grasses include
bahiagrass, ryegrass, and panicgrass. The legumes are
annual lespedeza, shrub lespedeza, and other clovers.

Wild herbaceous upland plants are native or intro-
duced perennial grasses, forbs, and weeds that provide
food and cover for upland wildlife. Beggarweed, peren-
nial lespedeza, wild bean, pokeweed, and cheatgrass are
typical examples. Typical range plants are bluestem,
grama, perennial forbs, and legumes.

Shrubs and vines are nonconiferous shrubs that pro-
duce wildlife food in the form of fruits, nuts, buds,
catkins, or browse. Such plants commonly grow in
their natural environment, but they may be planted
and developed through wildlife management programs.
Typical species are dogwood, grape, honeysuckle, green-
brier, and silverberry.

Wetland food and cover plants are annual and pe-
rennial herbaceous plants that grow wild on moist and
wet sites and that furnish food and cover mostly for
wetland wildlife. Typical examples are smartweed,
wild millet, spikerush and other rushes, sedges, bur-
reed, tearthumb, and aneilema. Submerged and float-
ing aquatics are not included in this category.

Shallow water developments are impoundments or
excavations for controlling water, generally not more

than 5 feet deep, to create habitat suitable for water-
fowl. Some are designed to be drained, planted, and
then flooded ; others are permanent impoundments that
grow submersed aquatics.

Kinds of wildlife—Table 3 rates the soils according
to their suitability as habitat for the three kinds of
wildlife in the county—openland, rangeland, and wet-
land wildlife. These ratings are related to those made
for the elements of habitat. For example, soils rated

wvery poor for shallow water developments are rated

very poor for wetland wildlife.

Openland wildlife are birds and mammals that nor-
mally live in meadows, pastures, and open areas where
grasses, herbs, and shrubby plants grow. Quail, doves,
meadowlarks, field sparrows, cottontail rabbits, and
foxes are typical examples.

Rangeland wildlife are birds and mammals that nor-
mally live in rangeland areas where shrubs and vines
grow. Wild turkeys, skunk, deer, coyotes, and raccoons
are typical examples.

Wetland wildlife are birds and mammals that nor-
mally live in wet areas, marshes, and swamps. Ducks,
geese, rails, shore birds, herons, minks, and muskrats
are typical examples.



TABLE 3.—Suitability for wildlife habitat

Elements of wildlife habitat Kinds of wildlife
Soil series and i1d Wetland
map symbols Grainand | Vg he;%;ggus Sd® | doodand | SEEGT | openiand | Rangeland | Wetland
egumes plants vines plants developments
Branyon: BrA Good Good Good Fair ______ Very poor __| Very poor __ Good Fair Very poor.
Buchel: Bu Good Good Poor Fair Poor Poor Fair Poor Poor.
Catilla: CaC Fair Good Fair Fair .~ Very poor —_| Very poor .- Fair Fair Very poor.
Cré)cé{gtt: CrA, CrB, CrC, Fair Fair Good Good Poor Very poor —_| Fair Good Very poor.
sC2.
Cuero: CuB Good Good Good Fair Poor Poor Good Fair Poor.
Degola:
De Good Good Fair Good Poor Very poor ——{ Good _._____ Fair _______ Very poor.
Dg Very poor _.| Poor Fair Good Poor Very poor __{ Poor —__—____ Fair . ____ Very poor.
Denhawken: DuB Good _______ Good Fair Good Poor Very poor —.| Good _——____ Fair _______ Very poor.
Edna: EdA Fair Fair Fair Fair Good Good Fair Fair _______ Good.
Ellen Poor Poor Fair Good _______ Very poor __| Very poor __| Poor _______ Fair _._____ Very poor.
Elmendorf Good Good Fair Good Poor Very poor _—_| Good _______ Fair . ___ Very poor.
Ferris: FeC2 Fair Good Poor Poor Poor Very poor __|Fair _______ Poor _______ Very poor.
Fordtran: FoA e Poor Fair Good Good Fair Fair Fair Good _______ Fair.
Garcitas: GaB Poor Poor Fair Good Poor Poor Poor Fair _______ Poor.
Goldmire: GdD Poor Poor Fair Fair Poor Poor Poor Fair _______ Poor.
Heiden:
HeB Good Good Poor Poor Poor Very poor .._{Fair _______ Poor _______ Very poor.
HeC Fair ______ Good Poor Poor Poor | Very poor __| Fair _______ Poor ______. Very poor.
Houston Black: HoA, HoB __| Good ——__—__ Good Poor Fair Poor Poor Fair Fair _______ Poor.
Leemont: LeC, LeD Fair Good Poor Poor Poor Poor Fair Poor _______ Poor.
Leming: LmC Fair Fair Good Good Poor Very poor __|Fair _______ Good _______ Very poor.
Lupe: LuD Poor Poor Fair Fair _______ Very poor __| Very poor .. Poor _______ Fair _____.__ Very poor.
Mabank: MaA, MeB ————__ Fair ______ Good Good Fair Fair Fair Good Fair _______ Fair.
Meguin:
Me Good Good Fair Good Poor Very poor __| Good _____.._ Fair _______ Very poor.
Mf Very poor __|Poor Fair Good Poor Very poor __|Poor _______ Fair _______ Very poor.
Miguel: MgC, MqgC2 Fair Fair Good Good Poor Vei'y poor __{ Fair _______ Good _______ Very poor.
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Monteola: MoA, MoB Fair
Natraqualfs: Na _________ Very poor _.
Nueces: NsC Fair
Orelia: OrB Fair
Papalote: PaA, PaB —————___ Good _______
Runge: RuA, RuB, RuC —___ Good _______
Sarita Fair _______
Sarnosa:

SeA, SaB Good _______

SaC, SaD, SbC2 __________ Fair __.____
Shiner:

ShC Fair _______

ShD Poor _______
Silvern: SkD Poor
Sinton: Sn Good
Straber: StA, StC Fair
Tremona:

TeC Fair

TgC Poor
Trinity:

To Fair _______

Tr Poor
Valco: VaD Poor
Weesatche:

WeB Good

WeC Fair
Wilson: WsA, WsB Fair
Zalla: Za Poor

Good Poor Poor Poor Very poor __|Fair Poor
Very poor __ Very poor __| Very poor __|{ Very poor __|Poor _______ Very poor ._| Very poor __
Poor Good Good Poor Poor Fair Good
Fair Good Good Fair Fair Fair Good
Good Good Good Poor Poor Good Good
Good Good Good Poor Very poor __| Good Good
Fair Fair Good Poor Very poor __| Fair Fair
Good Good Good Very poor __{Very poor —_| Good ______. Good __.____
Good Good Good Very poor __|Very poor .| Good Good
Fair Fair Fair Very poor __|Very poor __| Fair _______ Fair _._____
Fair Fair Fair Very poor _.|Very poor __{Fair _______ Fair _______
Poor Poor Fair Very poor _-|Very poor __|Poor _______ Poor ______.
Good Good Good Poor Very poor __| Good Good
Good Good Good Poor _______ Poor Good Good
Good Good Good Very poor __| Very poor __| Good Good
Poor Fair Good Very poor __| Very poor __| Poor Fair
Good Fair Good Poor Fair Fair Good
Fair Fair Good Poor Fair Fair Fair
Poor Fair Poor Poor _______ Very poor __| Poor Poor
Good Fair Fair Very poor __| Very poor __|Good Fair
Good Fair Fair Very poor __| Very poor __| Fair Fair
Good Good Good Poor Poor Good Good
Fair Fair Poor Very poor __| Very poor __| Fair Poor

Very poor.
Very poor.

Poor.
Fair.

Poor.

Very poor.
Very poor.

Very poor.
Very poor.

Very poor.
Very poor.
Very poor.
Very poor.

Poor.

Very poor.

Very poor.

Poor.

Poor.

Very poor.

Very poor.

Very poor.

Poor.

Very poor.
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Recreation

Knowledge of soils is necessary in planning, devel-
oping, and maintaining areas used for recreation. In
table 4 the soils of De Witt County are rated according
to limitations that affect their suitability for camp
areas, playgrounds, picnic areas, and paths and trails.

Limitations in table 4 are expressed as slight, mod-
erate, or severe. It is assumed that a good cover of
vegetation can be established and maintained. A limita-
tion of slight means that soil properties are generally
favorable and limitations are so minor that they easily
can be overcome. A moderate limitation can be over-
come or modified by planning, by design, or by special
maintenance. A severe limitation means that costly
soil reclamation, special design, intense maintenance,
or a combination of these, is required.

Camp areas are used intensively for tents and small
camp trailers and the accompanying activities of out-
door living. Little preparation of the site is required,
other than shaping and leveling for tent and parking
areas. Camp areas are subject to heavy foot traffic
and limited vehicular traffic. The best soils have mild
slopes, good drainage, and a surface free of rocks and
coarse fragments. They are not flooded during periods
of heavy use, and the surface is firm after rains but
not dusty when dry. v

Playgrounds are areas used intensively for baseball,
football, badminton, and similar organized games.
Soils suitable for this use need to withstand intensive
foot traffic. The best soils have a nearly level surface
free of coarse fragments and rock outcrop, and good
drainage. They are not flooded during periods of heavy
use, and the surface is firm after rains but not dusty
when dry. If grading and leveling are required, depth
to rock is important.

Pienic areas are attractive natural or landscaped
tracts used primarily for preparing meals and eating
outdoors. These areas are subject to heavy foot traffic.
Most vehicular traffic is confined to access roads. The
best soils are firm when wet but not dusty when dry.
They are not flooded during the season of use and do
not have slopes or stones that greatly increases cost
of leveling sites or of building access roads.

Paths and trails are used for local and cross-country
travel on foot or horseback. Design and layout should
require little or no cutting and filling. The best soils
are at least moderately well drained, are firm when
wet but not dusty when dry, are flooded no more than
once during the season of use, have slopes of less than
15 ¥ercent, and have few or no rocks or stones on the
surface.

Engineering °

This section is useful to those who need information
about soils used as structural material or as foundation
upon which structures are built. Among those who can
benefit from this section are planning commissions,
town and city managers, land developers, engineers,
contractors, and farmers.

Among properties of soils highly important in en-

3R. K. CURL, civil engineer, Soil Conservation Service, helped
prepare this section.

gineering are permeability, strength, compaction char-
acteristics, drainage condition, shrink-swell potential,
grain size, plasticity, and reaction. Also important are
depth to the water, table, depth to bedrock, and slope.
These properties, in various degrees and combinations,
affect construction and maintenance of roads, airports,
pipelines, foundations for small buildings, irrigation
systems, ponds and small dams, and systems for dis-
posal of sewage and refuse.

Information in this section of the soil survey can be
helpful to those who—

1. Select potential residential, industrial, com-
mercial, and recreational areas.

2. Evaluate alternate routes for roads, highways,
pipelines, and underground cables.

3. Seek sources of gravel, sand, or clay.

4. Plan farm drainage-systems, irrigation sys-
tems, ponds, terraces, and other structures for
controlling water and conserving soil.

5. Correlate performance of structures already
built with properties of the kinds of soil on
which they are built, for the purpose of pre-
dicting performance of structures on the same
or similar kinds of soil in other locations.

6. Predict the trafficability of soils for cross-
country movement of vehicles and construction
equipment.

7. Develop preliminary estimates pertinent to
construction in a particular area.

Most of the information in this section is presented in
tables 5, 6, and 7, which show, respectively, estimates
of soil properties significant in engineering; interpre-
tations for various engineering uses; and results of
engineering laboratory tests on soil samples. This in-
formation, along with the soil map and other parts of
this publication, can be used to make interpretations in
addition to those given in tables 4 and 6, and it also
can be used to make other useful maps.

This information, however, does not eliminate the
need for further investigations at sites selected for
engineering works, especially those that involve heavy
loads or that require excavations to depths greater
than those shown in the tables, generally a depth
greater than 6 feet. Also, inspection of sites, especially
the small ones, is needed because many delineated areas
of a given mapping unit may contain small areas of
other kinds of soil that have strongly contrasting prop-
erties and different suitabilities or limitations for soil
engineering.

Some of the terms used in this soil survey have spe-
cial meaning in soil science that may not be familiar
to engineers. The Glossary defines many of these terms.

Engineering classification systems

The two systems most commonly used in classifying
samples of soils for engineering are the Unified Soil
Classification System (2) used by SCS engineers and
others and the AASHTO system adopted by the Amer-
ican Association of State Highway and Transporta-
tion Officials (1).

In the Unified system (2) soils are classified in 15
groups according to particle-size distribution, plastic-
ity, liquid limit, and organic matter. There are eight
classes of coarse-grained soils, identified as GW, GP,
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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. Soils on the borderline between two classes are
designated by symbols for both classes; for example,
CL-ML. ‘

In the AASHTO system (1) soils are classified ac-
cording to those properties that affect use in highway
construction and maintenance. In this system, a soil
is assigned to one of seven basic groups. The grouping
is based on grain-size distribution, liquid limit, and
plasticity index. The groups range from A-1 through
A-7. In group A-1 are gravelly soils, which have high
bearing strength and are the best soils for subgrade
(foundation). At the other extreme, in group A-7, are
clay soils, which have low strength when wet and are
the poorest soils for subgrade. Where laboratory data
are available to justify a further breakdown, the A-1,
A-2, and A-7 groups are divided as follows: A-l-a,
A-1-b, A-2-4, A-2-5, A-2-6, A-2-7, A-7-5, and
A-7-6. The engineering value of a soil material can also
be indicated by a group index number. Group indexes
range from 0 for the best material to 20 or more for
the poorest. The AASHTO classification for tested soils,
with group index numbers in parentheses, is shown in
table 7. The estimated classification, without group in-
dex numbers, is shown in table 5 for all soils mapped
in the survey area.

Soil properties significant in engineering

Several estimated soil properties significant in en-
gineering are listed in table 5. These estimates are for
representative soil profiles, by layers that differ suffi-
ciently to differ significantly in soil engineering. The
estimates are based on field observations made in the
course of mapping, on test data for these and similar
soils, and on experience with the same kinds of soil
in other counties. Following are explanations of some
of the columns in table 5.

Hydrologic soil groups indicate runoff potential after
rainfall. The soils are classified in four major groups
on the basis of intake of water at the end of long dura-
tion storms occurring after prior wetting and oppor-
tunity for swelling, and without the protective effects
of vegetation.

A. Soils having low runoff potential because of high
infiltration rates even when they are thoroughly wet-
ted. These soils are chiefly deep, well drained to ex-
cessively drained sand or gravel. Water readily passes
through these soils. Thus; the soils have a high rate
of water transmission.

B. Soils having moderate infiltration rates when
thoroughly wetted. These are chiefly moderately deep
to deep, moderately well drained to well drained soils
that have a moderately fine texture to moderately
coarse texture. They have a moderate rate of water
transmission.

C. Soils having slow infiltration rates when thor-
oughly wetted. These are chiefly soils having a layer
that impedes the downward movement of water or soils
having moderately fine texture or fine texture. They
have a slow rate of water transmission.

D. Soils having high runoff potential because of very
slow infiltration rates when they are thoroughly wetted.
These are chiefly clay soils that have a high swell po-

tential, soils that have a permanent high water table,
soils that have a claypan or clay layer at or near the
surface, and shallow soils over nearly impervious ma-
terial. All have a very slow rate of water transmission.

Depth to bedrock is not listed in table 5. All but
Shiner and Valco soils are deep. The Shiner soil is 10
to 20 inches deep over weakly cemented sandstone, and
the Valco soil is 10 to 18 inches over strongly cemented
and powdery caliche.

Depth to the seasonal high water table is not listed
in table 5 because a seasonal high water table is not a
problem in the soils of De Witt County.

Soil texture is described in table 5 in the standard
terms used by the Department of Agriculture. These
terms take into account relative percentages of sand,
silt, and clay in soil material that is less than 2 milli-
meters in diameter. “Loam,” for example, is soil ma-
terial that contains 7 to 27 percent clay, 28 to 50
percent silt, and less than 52 percent sand. If the soil
contains gravel or other particles coarser than sand,
an appropriate modifier is added; for example, “grav-
elly loamy sand.” “Sand,” “silt,” “clay,” and some of
the other terms used in USDA textural classification
are defined in the Glossary of this soil survey.

Liquid limit and plasticity index indicate the effect
of water on the strength and consistence of soil mate-
rial. As the moisture content of a clayey soil is in-
creased from a dry state, the material changes from a
semisolid to a plastic. If the moisture content is further
increased, the material changes from a plastic to a
liquid. The plastic limit is the moisture content at
which the soil material changes from a semisolid to a
plastic; and the liquid limit, from a plastic to a liquid.
The plasticity index is the numeriecal difference between
the liquid limit and the plastic limit. It indicates the
range of moisture content within which a soil material
is plastic. Liquid limit and plasticity index are esti-
mated in table 5. In table 7 data on liquid limit and
plasticity index are based on tests of soil samples.

Permeability is the quality that enables a soil to
transmit water or air. It is estimated on the basis of
those soil characteristics observed in the field, particu-
larly structure and texture. The estimates in table 5
do not take into account lateral seepage or such tran-
sient soil features as plowpans and surface crusts.

Available water capacity is the ability of soils to
hold water for use by most plants. It is commonly de-
fined as the difference between the amount of water in
the soil at field capacity and the amount at the wilting
point of most crop plants.

Reaction is the degree of acidity or alkalinity of a
soil, expressed in pH values. The pH value and terms
used to describe soil reaction are explained in the Glos-
sary.

Shrink-swell potential is the relative change in vol-
ume to be expected of soil material when moisture con-
tent changes, that is, the extent to which the soil
shrinks when dry or swells when wet. The extent of
shrinking and swelling is influenced by the amount
and kind of clay in the soil. The shrinking and swelling
of soils cause much damage to building foundations,
roads, and other structures. A high shrink-swell po-
tential indicates a hazard to maintenance of structures
built in, on, or with material having this rating.

The risk of corrosion, as used in table 5, pertains
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[An asterisk in the first column indicates that at least one mapping unit is made up of two or more kinds of soil. The soils in such
mapping units may have different properties and limitations, and for this reason it is necessary to follow the instructions in the
first column of this table carefully. Some terms in this table are explained in the Glossary]

Soil series and map symbols Camp areas Playgrounds Picnic areas Paths and trails
Branyon: BrA Severe: percs slowly; Severe: peres slowly; Severe: too clayey _______ Severe: too clayey.
too clayey. too clayey.
Buchel: Bu Severe: floods; percs Severe: percs slowly; Severe: too clayey _______ Severe: too clayey.
slowly; too clayey. too clayey.
Catilla: CaC Moderate: toosandy _____ Moderate: too sandy ____._ Moderate: too sandy _____ Moderate: too sandy.
Crockett: CrA, CrB, CrC, CsC2 ____| Severe: percs slowly _____ Severe: peres slowly _____ Slight Slight.
Cuero: CuB Moderate: tooclayey —____ Moderate: too clayey —___| Moderate: too clayey ____| Moderate: too clayey.
Degola: . .
De Severe: floods ____._______ Moderate: floods _________ Moderate: floods ________| Moderate: too clayey.
Dg Severe: floods _______.___ Severe: floods ___________ Severe: floods —__________ Moderate: too clayey.
*Denhawken: DuB ________________ Severe: peres slowly _____ Severe: percs slowly _____ Moderate: too clayey _____ Moderate: too clayey.
For Elmendorf part, see ’
Elmendorf series.
w2
Edna: EdJA Severe: percs slowly; Severe: percs slowly; Severe: wet __ o Severe: wet. =]
wet. wet. =
wm
Ellen Moderate: small stones; Severe: small stones; Moderate: small stones; Moderate: small stones; :Cé
Mapped only in complex with too sandy. too sandy. too sandy. too sandy. <
Silvern soils. 5
Elmendorf Moderate: peres slowly; Moderate: percs slowly; Moderate: too clayey ____| Moderate: too clayey.
Mapped only in complex with too clayey. too clayey. '
Denhawken soils.
Ferris: FeC2 Severe: percs slowly; Severe: percs slowly; Severe: too clayey _______ Severe: too clayey.
too clayey. too clayey.
Fordtran: FoA Severe: peres slowly; Severe: percs slowly; Moderate: wet __________ Moderate: wet.
wet. too sandy; wet.
Garcitas: GaB Moderate: percs slowly; Severe: percs slowly; Moderate: too sandy; Moderate: too sandy.
wet. small stones. wet.
Goldmire: G&dD Severe: small stones _____ Severe: small stones ____| Severe: small stones _____ Severe: small stones.
Heiden: HeB, HeC _______________ Severe: percs slowly; Severe: percs slowly; Severe: too clayey _______ Severe: too clayey.
too clayey. too clayey.
Houston Black: HoA, HoB ________ Severe: percs slowly; Severe: percs slowly; Severe: too clayey __._.___ Severe: too clayey.
too clayey. too clayey.
Leemont: LeC, LeD ___.__________ Severe: peres slowly; Severe: peres slowly; Severe: too clayey _______ Severe: too clayey.
too clayey. too clayey.
Leming: LmC Moderate: percs slowly; Moderate: peres slowly; Moderate: too sandy —_.___ Moderate: too sandy.
too sandy. too sandy.
Lupe: LuD Moderate: small stones ___| Moderate: small stones __| Moderate: small stones ___{ Moderate: small stones.
Mabank: MaA MaB _____________ Severe: percsslowly; Severe: percs slowly; Moderate: wet __________ Moderate: wet.
wet. wet.




Meguin:
Me

Mi

MgC, MgC2

Miguel:

Monteola: MoA, MoB ——______: N

Natraqualfs: Na.
No valid estimates can be made.

*Nueces: NsC
For Sarita part, see Sarita
series.

OrB

Orelia:

Papalote: PaA, PaB . ________

Runge:
RuA, RuB

RuC

Sarita
Mapped only in complex with
Nueces soils.

Sarnosa:

SaA, SaB

SaC, SbC2

SaD
Shiner: ShC, ShD ________________
*Silvern: SkD

For Ellen part, see Ellen series.

Sinton: Sn
Straber: StA StIC ________________
Tremona:

TeC

TqC
Trinity: To, Tr
Valeo: VaD
Weesatche: WeB, WeC oo __
Wilson: WsA WsB _______________
Zalla: Za

Severe: floods . _____
Severe: floods —_______.__
Moderate: peres slowly __
Severe: percs slowly;
too clayey.

Severe: too sandy _._____
Severe: percs slowly —____
Moderate: percs slowly ___
Slight

Slight

Severe:. too sandy —_____-
Slight

Slight

Slight

Slight

Moderate: small stones;
too sandy.

Severe: floods

Moderate:
too sandy.

percs slowly;
Moderate: peres slowly;
too sandy; wet.

Moderate: percs slowly;
too sandy; wet.

Severe: percs slowly;

too clayey.
Moderate: too clayey —___
Moderate: too clayey ____
Severe: percs slowly;

wet.
Severe: floods . _________

Moderate: floods;

too clayey.
Severe: floods

Moderate:

percs slowly ——

Severe: percs slowly;
too clayey.

Severe: too sandy

Severe: percs slowly

Slight

Slight
Moderate:

slope

Severe: too sandy

Slight
Moderate:

slope

slope

Severe: depthto
bedrock.

Severe:

Severe: small stones;
too sandy.

Moderate:

Moderate:
too sandy.

Moderate:

floods

slope;
too sandy ____
Severe: small stones;

too sandy.

Severe: percs slowly;
too clayey.

Moderate: too clayey ——__

Moderate:
too clayey.

slope;

Severe: percs slowly

Moderate:
too sandy.

floods;

Moderate: floods;

too clayey.
Severe: floods
Slight
Severe: too clayey — -
Severe: too sandy —————__

Moderate: dusty; wet -
Slight

Slight

Slight

Severe: too sandy

Slight
Slight

Slight

Slight

Moderate:
too sandy.

Moderate:

small stones;

floods

Moderate: too sandy _____

Moderate:
too sandy.

dusty;

Moderate:
too sandy.

dusty;

Severe: too clayey

Moderate: too clayey ____

Moderate: too clayey —___

Moderates: too clayey;

wet.

Moderate: floods;
too sandy.

| Moderate: too clayey.

Moderate: too clayey.
Slight.
Severe: too clayey.
Severe: too sandy.
Moderate: dusty; wet.
Slight.
Slight.
Slight.
Severe: too sandy.
Slight.
Slight.
Slight.
Slight.
Moderate: small stones;
too sandy.
Slight.
Moderate: too sandy.
Moderate: dusty;
too sandy.
Moderate: dusty;
too sandy.
Severe: too clayey.
Moderate: too clayey.
Moderate: too clayey.
Moderate: too clayey; wet.
Moderate: too sandy.

SVXAL ‘ALNAO0D LLIM Hd
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TABLE 5.—FE'stimates of soil properties

[An asterisk in the first column indicates that at least one mapping unit is made up of two or more kinds of soil. The soils in such
first colum of this table carefully.

Hydro- Classification Coarse
. Togic Depth fraction
Soil series and map symbols soil from USDA texture greater
group surface . than 3
Unified AASHTO inches
Inches Percent
Branyon: BrA ___________ D 0-84 Clay and silty clay —-_| CH A-7-6
Buchel: Bu oo D| 0-8¢ |Clay ——___________ CH A-7-6
Catilla: CaC o B| 0-46 | Finesand —__________ SM or SP-SM A-2-4or A-8 | __
46-75 Sandy clay loam _____ CL or SC A-2-4, A-2-86,
A-4,or A-6
Crockett:
CrA, CrB, CrC, CsC2 ——___ D | 0-9 | Fine sandy loam _____ CL, ML, SC, SM, A-dorA-6  |__________
C L,or
SM-SC
9-57 | Clay, sandy clay,and | CH or CL A-6orA-7-6  |__________
sandy clay loam.
57-84 Loam ______________ CL A-6or A-7T-6 = |_________.
Cuero: CuB oo _ B | 0-8 Sandy clay loam _____ CL or SC A-2-4,A-2-6,  |__________
- A-4or A-6
8-40 Sandy clay loam CLor SC A-6or A-7-6 | ________.
and clay loam.
40-63 Clay loam __________ CLor SC A-6 e
63-90 Weakly cemented
calcareous
sandstone.
Degola: De, Dg —ocmeeeeee B | 0-30 | Clay loam __________ CLor SC A6
30-70 Sandy clay loam _____ CL or SC A6 |
*Denhawken: DuB D} 0-6 Clay loam —__________ CL A6 0-2
For Elmendorf part, 6-82 | Clayloam _____._.____ CH or CL A-7-6 0-2
see Elmendorf
series.
Edna: EdA oo D | o7 Fine sandy loam _____ CL, CL-ML, SC, or A-dor A-6  |_________
SM-SC
7-34 | Clay meee CH A-7-6 | ______
34-84 | Sandy clay loam _____ CH or CL A-T-6or A-6 | __________
Ellen | B 0-28 Gravelly or very GM, GP-GM, SM, or A-1 0-10
Ma{)ped only in com- gravelly loamy SP-SM
plex with Silvern sand,
soils. 28-84 Gravelly or very GC, GP-GC, SC, or A-2-7 0-15
gravelly sandy SP-SC
clay loam.
Elmendorf o ______ D | 0-16 Clay loam . ____ CL A-6or A-T 0-2
Mapped only in com- 16-80 | Clay loam oo _____ CH or CL A-T7 0-2
plex with Den-
hawken soils.
Ferris: FeC2 ____________ D| 062 |Clay ———___________ CH A-7-6
Fordtran: FoA ______ S C | 0-28 Loamy fine sand _____ SM or SM-SC A-2-4  |__________
28-48 Sandy clay ————_—____ CH or CL A-7-6
48-12 Sandy clay loam __.._| CLor SC A-6or A-7-6  |__________
Garcitas: GeB o __ C| 0-24 Gravelly or very GM, GP-GM, SM,or | A-1 0-5
gravelly loamy SP-SM
fine sand.
24-58 Gravelly clay . _____ CH, CL, GC, or SC A-2-T7 or A-7-6 0-5
58-84 Clay loam and sandy | CLor SC A-2-6, A-2-7,A-6, | _________
clay loam. or A-7-6
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mapping units may have different properties and limitations, and for this reason it is necessary to follow the instructions in the
The symbol < means less than]

Percentage less than 3 inches . s
passing sieve— Plast Availab] St Risk of corrosion—
Y astic- _ vailable _ rink-
Iill(r]#lltd ity ngﬁ}c‘; water Ii?g‘: swell

No. 4 No. 10 No. 40 | No. 200 index capacity potential Uncoated

4.7 (2.0 (0.42 (0.074 steel Concrete
mm) mm) mm) mm)

Inches Inches per pH
ner hour inch of soil

95-100 | 80-100 | 80-100 | 75-100 60-90 35-65 <0.06 | 0.15-0.18 | 7.9-8.4 | Very high __| Very high __| Low.
95-100 | 95-100 | 90-100 | 75-95 55-70 32-44 <0.06 | 0.12-0.18 | 7.9-8.4 | High High Low.
90-100 | 85-100 | 80-100 8-25 <256 {1 NP-3 6.0-20.0 | 0.05-0.08" | 5.6-6.5 | Very low __| Low ___._.___ Moderate.
90-100 | 85-100 | 80-100 | 25-5b5 25-40 8-20 0.2-0.6 0.12-0.16 | 4.5-6.0 | Low ____._—_ Moderate __| Moderate.
95-100 | 95-100 | 95-100 | 36-95 15-35 3-16 0.6-2.0 0.11-0.15 | 5.6-7.3 | Low Low Low.
90-100 | 80-100 | 75-100 | 65-91 40-60 20-38 <0.06 | 0.14-0.18 | 6.1-7.8 | High High Low.
95-100 | 95-100 | 90-100 | 65-90 30-45 11-25 | 0.06-0.2 0.15-0.20 | 6.1-8.4 | Moderate __| High _.____ Low.
95-100 | 95-100 | 70-95 30-70 25-35 8-15 0.6-2.0 0.11-0.19 | 6.6-7.8 |Low ___.___ Moderate __| Low.
95-100 | 95-100 | 80-100 | 40-80 30-44 11-22 0.6-2.0 0.15-0.22 | 7.4-8.4 | Moderate __| Moderate __| Low.
85-100 | 85-100 80-90 | 36-55 30-40 11-20 0.6-2.0 0.15-0.19 | 7.9-8.4 | Moderate ._|High ______ Low.
95-100 | 95-100 | 80-100 | 40-80 28-40 10-18 0.6-2.0 0.12-0.20 | 6.6-7.3 | Low _—____ Moderate __| Low.
95-100 | 95-100 | 80-100 | 40-80 28-40 10-18 0.6-2.0 0.12-0.20 | 6.6-7.8 | Low ——__—._ Moderate __| Low.
95-100 | 90-100 | 90-100 | 65-90 30-40 18-25 0.2-0.6 0.15-0.20 | 7.9-8.4 | Moderate —_|High ______ Low.
95-100 | 90-100 { 90-100 | 75-95 45-55 25-35 0.06 | 0.14-0.18 | 7.9-8.4 | High High Low.

100 100 | 90-100 | 45-60 <30 4-13 0.6-2.0 0.10-0.15 | 5.6-7.3 |Low High Low.

100 | 98-100 | 90-100 | 60-80 51-72 28-46 <0.06 | 0.15-0.20 | 5.6-7.3 | High ______ High __. ___ Low.
98-100 | 98-100 | 80-100 | 60-70 35-60 18-35 <£0.06 | 0.15-0.20 | 6.6-8.4 | High High Low.
20-70 10-60 5-38 2-15 <20 | NP-3 6.0-20.0 | 0.01-0.04 | 5.6-6.5 | Very low __| Low ______ Moderate.
40-85 12-70 10-45 5-25 43-60 25-42 0.2-0.6 0.06-0.12 | 3.6-5.5 | Low —______ Moderate __| High.
95-100 | 90-100 | 90-100 | 65-90 30-50 15-28 0.2-0.6 0.15-0.20 | 6.6-8.4 | Moderate —_| High ______ Low.
95-100 | 90-100 | 90-100 | 75-95 45-65 | 25-40 <0.06 | 0.15-0.20 | 7.9-8.4 | High High Low.
95-100 | 95-100 | 80-95 75-95 51-70 35-50 <0.06 | 0.15-0.18 | 7.9-8.4 | Very high __| High ______ Low.
80-100 | 80-100 | 40-95 13-30 <25 | NP-6 2.0-6.0 0.07-0.11 | 5.1-6.5 | Low Low Moderate.
90-100. | 90-100 | 80-100 | 51-90 41-55 20-30 <0.06 | 0.15-0.18 | 5,1-6.5 | Moderate __| High ______ Moderate.
90-100 | 80-100 | 70-100 | 36-95 30-49 12-30 <£0.06 | 0.15-0.20 | 6.1-8.4 | Moderate __| High ______ Low.
25-80 15-78 12-50 5-20 <20 | NP-3 6.0-20.0 | 0.02-0.06 | 5.6-6.6 | Low —._____ Moderate __| Moderate.
65-90 50-80 40-75 22-70 41-55 21-35 <0.06 | 0.08-0.15 | 3.6-6.0 | Moderate __| High —_____ High.
90-100 | 78-100 | 60-95 25-75 30-49 12-28 | 0.06-2.0 0.08-0.15 | 4.5-6.5 | Moderate __| High ______ High.
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TABLE 5.—FEstimates of soil properties

Classification
Hydro- Depth fCoa:'. or
Soil series and map symbols lg(f),rillc from USDA texture gﬁ:aca‘ég?
group surface . than 3
Unified AASHTO inches
Inches Percent
Goldmire: GdD ————_____ C! 0-3 Very gravelly GM, GP-GM, SP, or A-1 0-15
loamy sand. SP-SM
3-42 Very gravelly GC or GP-GC A-2-7 0-5
sandy clay loam. )
42-80 Gravelly sandy GCor SC A-2-T or A-7-6 0-5
clay loam.
Heiden: HeB, HeC - D| 0-30 | Clay oo CH A-7-6- .
30-80 | Clay,siltyclay ———.-- CH A-7-6 | ______
Houston Black: HoA, HoB- D| 0-8 | Clay - CH A-7-6 | .
Leemont: LeC, LeD ——c—_ D| 0-80 | Clay —eooomme e CH A-T7-6
Leming: LmC —mmen C| 0-26 | Loamy fine sand —__-_ SM or SM-SC A-2-4
26-68 Sandy clay and CLor SC A-6orA-7-6 | "~
sandy clay loam.
68-84 | Loamy fine sand _-.___| SM or SM-SC A-2-4 |
Lupe: LD o B | 0-12 Gravelly sandy GCor SC A-2-4, A-2-6, A-4, 0-5
clay loam. or A-6
12-32 | Very gravelly sandy GC or GP-GC A-2-4 or A-2-6 0-5
clay loam.
32-84 | Gravelly fine sandy CL, GC, or SC A-2-4,A-2-6,A-4, | ___
loam and loam. or A-6
Mabank: MaA, MaB D | 0-7 Fine sandy loam _____ CL, ML, 8C, SM, A4
CL-ML, or SM-SC -
7-84 | Clay and sandy CH or CL A-6or A-7-6 | _________
clay loam.
Meguin: Me, Mf —_____ B | 0-12 Silty clay loam ______ CL A-6orA-7-6 | _________
12-62 | Silty clay loam CL A-6or A-7-6 | _________
and loam,
Miguel: MgC, MgC2 - D 0-6 Fine sandy loam —.___ SM, SM-SC, or SC A-2-4
6-30 AY e CH, CL, or SC A-6or A-7T-6 | ___
30-60 Sandy clay and sandy | CL or SC A-6or A-7-6 | _________
clay loam.
Monteola: MoA, MoB D| 0-5 Clay - CH A-7-6 0-3
5-84 | Clay —— o CH A-7-6 0-3
Natraqualfs: Na.
No valid estimates
can be made.
*Nueces: NsC - C| 0-84 | Finesand —__________ SM, SM-SC, or A-2-4
For Sarita part, see SP-SM
Sarita series. 34-72 | Sandy clay loam ____. sc A-2-6 or A-6
Orelia: OB - D| 04 Fine sandy loam _____ CL or SC A—4or A-6
4-80 Sandy clay loam _____ CL A-6or A-7-6
Papalote: PaA, PaB ___._ C)| 0-9 Fine sandy loam _____ SC, SM-SC, or SM A-2-4or A4
9-48 Sandy clay loam and CH, CL,or SC -7-6 |l
clay loam.
48-82 Sandy clay loam _____ CLor SC A-6or A-T-6 | oeeee
Runge: RuA, RuB, RuC ____ B 0-15 Fine sandy loam _____ SM or SM-SC A-2-4orA-4 I _________
15-80 Sandy clay loam _____ CLor SC A-6or A-7T-6 | .
Sarita A 0-50 Fine sand ____._______ SM, SM-SC, or A-2-4 |
Mapped only in com- SP-SM
plex with Nueces 50-90 Sandy clay loam and SC A-2-6or A-6 |
soils. fine sandy loam.
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r Percentage less than 3 inches Risk of corrosion—
passing sieve— . . .
Liquid Plastic- | pgyme. | Available | p .. Shrink-
limit | .Y ability water tion swell
No. 4 No. 10 No. 40 | No. 200 index capacity potential Uncoated
4.7 (2.0 (0.42 (0.074 steel Concrete
mm) mm) mm) mm)
Inches Inches per pH
per hour inch of soil
20-55 18-50 9-40 2-16 <25 | NP-3 6.0-20.0 | 0.01-0.03 | 4.5-6.0 | Very low .| Low _______ Moderate.
20-55 18-50 15-45 6-30 43-60 25-42 0.2-0.6 0.06-0.12 | 3.6-5.5 |Low ———____ Moderate __| High.
40-80 35-76 25-70 13-40 43-60 25-42 0.2-0.6 0.08-0.14 | 3.6-5.5 |Low _______ Moderate _.| High.
95-100 | 90-100 | 80-100 | 75-99 54-80 38-55 <0.06 | 0.15-0.20 | 7.9-8.4 | Very high __| High ______ Low.
80-100 | 90-100 | 75-100 | 70-99 52-80 38-55 <0.06 | 0.15-0.20 | 7.9-8.4 | Very high __| High ______ Low.
95-100 | 95-100 | 95-100 | 85-100 58-90 34-65 <0.06 | 0.15-0.20 | 7.9-8.4 Very high _| High ———__ Low.
90-100 | 86-100 | 85-100 | 80-90 51-60 35-45 <0.06 | 0.15-0.20 | 7.4-8.4 |High ______ High ______ Low.
95-100 | 95-100 | 50-75 20-35 20-30 2-6 2.0-6.0 0.05-0.10 | 6.1-7.3 | Very low __|Low _______ Low.
95-100 | 95-100 | 85-95 45-60 35-45 15-30 | 0.06-0.2 0.15-0.20 | 6.1-8.4 | Moderate __|High ______ Low.
95-100 | 95-100 | 50-75 20-35 20-30 2-6 2.0-6.0 0.05-0.10 | 6.6-8.4 | Very low __|High _____. Low.
35-80 356-78 24-70 12-49 25-35 8-1b 0.6-2.0 0.06-0.20 | 7.9-84 |Low —_———__ Moderate __| Low.
15-60 15-50 12-45 5-385 30-40 8-15 0.6-2.0 0.09-0.18 | 7.9-84 |Low _——____ Moderate __| Low.
35-100 | 35-98 24-80 12-65 25-35 8-15 0.6-2.0 0.06-0.20 | 7.9-84 |Low _______ Moderate __| Low.
95-100 | 95-100 | 80-98 40-70 <30 | NP-10 0.6-2.0 0.11-0.15 | 6.1-7.3 | Low ———_—__ Moderate __| Moderate.
95-100 | 95-100 | 95-100 | 60-85 35-65 20-40 <0.06 | 0.12-0.18 | 5.6-8.4 |High ______ High ______ Moderate.
95-100 | 95-100 | 90-100 | 75-95 35-48 16-25 0.6-2.0 0.15-0.22 | 7.9-8.4 | Moderate __| Moderate __| Low.
95-100 | 90-100 | 90-100 | 75-95 30-48 11-25 0.6-2.0 0.15-0.22 | 7.9-8.4 | Moderate __| Moderate __| Low.
100 | 95-100 [ 90-100 | 15-35 15-25 2-8 2.0-6.0 0.10-0.15 | 6.1-7.3 | Low Low Low.
100 | 95-100 | 90-100 | 45-70 40-55 20-30 <0.06 | 0.14-0.17 | 6.6~7.8 | Moderate __| High ______ Low.
95-100 | 90-100 | 90-100 | 40-70 30-45 20-30 0.6-0. 0.12-0.15 | 7.4-8.4 | Low High Low.
80-100 | 80-100 | 80-100 | 75-90 51-60 30-38 <0.06 | 0.10-0.20 | 7.9-8.4 | Very high __| High ___.___ Low.
-90-100 | 80-100 | 75-100 | 75-90 56-76 33-50 <0.06 | 0.10-0.17 | 7.9-8.4 | Very high __| High ______ Low.
100 | 95-100 | 90-100 | 10-35 <25 | NP-6 2.0-6.0 0.05-0.10 | 6.1-7.3 | Low Low Low.
100 | 95-100 | 90-100 | 20-49 27-40 11-20 0.2-0.6 0.12-0.17 | 6.1-8.4 | Moderate __| Moderate __| Low.
98-100 | 95-100 | 80-100 | 45-60 25-35 9-19 0.2-0.6 0.10-0.16 | 6.1-7.3 | Low High Low.
98-100 | 90-100 | 80-100 | 55-75 37-49 20-29 <0.06 | 0.09-0,17 | 7.4-8.4 | Moderate —_{High ______ Low.
95-100 | 95-100 | 90-100 | 25-49 <25 | NP-8 2.0-6.0 0.11-0.15 | 6.1-7.3 | Low Low Low.
95-100 | 90-100 | 85-100 | 45-70 41-60 21-35 | 0.06-0.2 0.13-0.18 | 6.6-7.8 | Moderate —_{High —____ Low.
95-100 | 80-100 | 75-95 40-70 38-48 18-27 | 0.06-0.2 0.12-0.17 | 7.4-8.4 | Moderate —_|High ______ Low.
100 | 95-100 | 95-100 | 25-45 <25 | NP-7 2.0-6.0 0.11-0.16 | 6.1-7.8 | Low Low Low.
100 | 90-100 | 85-100 | 45-65 30-44 11-22 0.6-2.0 0.14-0.20 | 6.6-8.4 | Moderate —_| Moderate __|Low.
100 100 | 65-100 9-35 <25 { NP-7 6.0-20.0 | 0.05-0.10 | 6.1-7.3 | Low Low Low.
100 100 | 80-100 | 30-49 28-40 11-22 2.0-6.0 0.13-0.19 | 6.1-8.4 | Moderate -_| Moderate __| Low.
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TABLE 5.—E'stimates of soil properties

Classification Coarse
ngd_r: " | Depth fraction
Soil series and map symbols Sgill from USDA texture greater
group surface Unified AASHTO thans
inches
Inches Percent
Sarnosa: SaA, SaB, SaC, B | 0-52 Fine sandy loam and SC A-2-6, A-2-7,A-6, | _________
SaD, SbC2. sandy clay loam, or A-7-6
52-80 Fine sandy loam _____ SC or SM-SC A-2-d4o0rA-4 | _________
Shiner: ShC, ShD —come— C| 0-6 Fine sandy loam _____ SC or SM-SC A-2-;4X, %—2—6, A-4, 0-5
. or A—
6-16 Gravelly fine SC, SM-SC, GC, or A-2-4, A-2-6, A-4, 0-10
sandy loam. GP-GM or A-6
16-70 Weakly cemented
sandstone and
sandy loam.
*Silvern: SkD _—________._ A | 0-54 | Verygravelly GP, GP-GM, or A-1-a 5-30
For Ellen part, see loamy sand. GC-GP
Ellen series. 54-76 Very gravelly GC, GP-GC, SC, or A-2-6 or A-2-7 5-25
sandy clay loam. SP-SC
76-100 | Gravelly sandy GC, GP-GC, SP-SC, | A-2-6, A-2-7, A-6, 0-5
clay loam, or SC or A-7-6
Sinton: Sn oo B | 0-26 Loam and sandy CL A-4orA-6 | _____.
clay loam.
26-84 | Loam oo __ SC, SM, or SM-SC A-2-40r A-2-6 | ________.
Straber: StA, StC ——_____ C | 0-14 | Loamy fine sand _____ SM or SM-SC A-2-4 0-2
14-48 Sandy clay - _____ CH, CL, or SC A-7-6 0-2
48-78 Clay loam and sandy CH, CL, or SC A-6or A-7-6  ___ . __.
clay loam.
Tremona:
TeC C | 0-28 Loamy fine sand ____| SM or SP-SM A-2-40r A-3 |
28-58 Sandy clay ——______ CH, CL, or SC A-7-6 |
58-84 Sandy clay loam _____ CH, CL, or SC A-2-6, A-2-T, A6, | oo
or A-7-6
TgC C| 0-32 Gravelly loamy GM, GP-GM, SM, or A-1or A-3 0-5
sand. SP-SM
32-64 Clay e~ CH, CL,or SC A-7-6 .
64-80 Sandy clay loam _____ CH, CL, or SC A-6, A-7-6, A-2-6, |__________
or A-2-7
Trinity: To, Tr —ommoe D 0-82 Clay CH or CL A-7-6 |
Valco: VaD oo C | 0-10 | Sandy clay loam _____ CL A-6 0-5
10-84 Strongly cemented
to powdery caliche.:
Weesatche: WeB, WeC ___ B 0-8 Sandy clay loam _____ CL or SC A-2-6, A-2-7,A-6, | _______.__
or A-7-6
8-38 Sandy clay loam _.____ CLor SC A-2-6, A-2-7, A-6, |__________
or A-7-6
38-84 Loam and weakly CLor SC A-2-6, A-2-T7,A-6, | _____._._.
cemented fine or A-7-6
sandstone.
Wilson: WsA, WsB _______ D! 0-8 Clay loam ___________ CL A-dorA-6 |
8-84 Clay CH or CL A-7T-6 ..
Zalla: Za oo ______ A | 0-62 Fine sand, sand, SM or SM-SC A-2-4  \_____
loamy sand, sandy
loam, and loamy
fine sand.

* NP means nonplastic.
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significant in engineering—Continued

Percentage less than 3 inches

passing sieve— Risk of corrosion—

mia | P pome. | Al | e | S
No.4 | No.10 No. 40 | No. 200 | lmit index ability capacity tion potential Uncoated
4.7 (2.0 (0.42 (0.074 steel Concrete
mm) mm) mm) mm)
Inches Inches per pH
per hour inch of soil
95-100 | 95-100 | 70-90 20-45 30-45 11-25 0.6-2.0 0.10-0.15 | 7.9-8.4 |Low _—_—__ Moderate __| Low.

80-100 | 80-100 | 60-85 20-45 20-30 4-10 2.0-6.0 0.06-0.12 | 7.9-8.4 |Low _______ Moderate __| Low.

75-100 | 75-100 | 45-75 20-49 20-30 6-15 0.6-2.0 0.10-0.15 | 7.9-8.4 | Low Moderate __{ Low.

50-85 50-85 30-70 10-40 20-30 6-15 0.6-2.0 0.06-0.12 | 7.9-8.4 |Low _—— Moderate __{ Low.
20-45 15-40 7-25 2-11 <20 | NP-5 6.0-20.0 | 0.01-0.04 | 5,1-6.5 | Very low __[Low —_____ Moderate.
25-60 20-55 15-35 8-30 28-50 14-35 0.6-2.0 0.05-0.10 | 3.6-5.5 |Low o Moderate __| High.
40-80 36-75 20-65 9-40 40-60 20-40 0.6-2.0 0.05-0.12 | 3.6-5.5 | Low e Moderate —_| High.

100 | 95-100 | 80-95 60-80 28-40 9-22 0.6-2.0 0.15-0.20 | 7.9-8.4 | Low ___——_ Moderate __| Low.

100 | 90-100 [ 50-70 20-35 <380 | NP-14 2.0-6.30 | 0.07-0.15 | 7.9-8.4 | Low e Moderate —_| Low.
85-100 | 80-100 | 50-75 15-35 <25 | NP-6 2.0-6.0 0.07-0.11 | 5.6-6.56 | Low Low Moderate.
85-100 | 80-100 | 70-100 | 45-85 45-60 25-40 | 0.06-0.2 0.14-0.18 | 4,5-5.5 | Moderate __| High __._.__ High.
90-100 | 85-100 | 75-100 | 40-70 35-55 15-35 | 0.06-0.2 0.11-0.18 | 5.6-8.4 | Moderate ——| High ___.._. Low.
80-100 | 80-100 | 60-95 8-28 <256 | NP-3 6.0-20.0 | 0.04-0.10 | 5.6-6.5 | Very low __|Low __.____ Moderate.
80-100 | 80-100 | 75--100 | 36-85 45-60 30-44 <0.06 | 0.12-0.18 | 4.5-6.0 | High High High.
80-100 | 80-100 | 70-100 | 30-85 40-60 20-40 <0.06 | 0.12-0.18 | 5.1-8.4 | High High Moderate.
20-80 15-80 10-76 6-20 <25 | NP-6 6.0-20.0 | 0.01-0.07 | 5.6-6.5 | Very low __|Low _______ Moderate.
80-100 | 80-100 | 75-100 | 36-85 45-60 30-44 <0.06 | 0.12-0.18 | 4.5-6.0 | High High High.
80-100 | 80-100 | 70-100 | 30-85 40-60 20-40 <0.06 | 0.12-0.18 | 5.1-8.4 | High High Moderate.

100 | 98-100 | 85-100 [ 80-95 41-60 20-40 <0.06 | 0.15-0.20 | 7.9-8.4 | High High Low.
80-95 65-90 60-80 51-70 27-37 11-20 0.6-2.0 0.13-0.18 | 7.9-8.4 | LOW e High _____ Low.

80-100 | 80-100 | 65-95 28-65 35-45 20-28 0.6-2.0 0.12-0.17 | 6.6-7.8 | Moderate __| Moderate __| Low.

80-100 | 80-100 | 65-95 28-65 38-49 24-30 0.6-2.0 0.15-0.20 | 6.6-8.4 | Moderate __| High ______ Low.
80-100 | 80-100 | 55-100 | 28-86 38-49 20-30 0.6-2.0 0.10-0.15-| 7.9-8.4 | Moderate __|High ______ Low.
95-100 | 85-100 | 80-100 | 60-85 25-356 8-20 0.2-0.6 0.15-0.20 | 6.1-7.8 | Low Low Low.
90-100 | 80-100 | 80-100 | 65-90 41-55 25-35 <0.06 | 0.14-0.20 | 6.1-8.4 | High High Low.

95-100 | 95-100 | 70-85 13-25 <25 | NP-7 6.0-20.0 | 0.05-0.10 | 7.9-8.4 | Very low __|Low _______| Low.
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TABLE 6.—Engineering

[An asterisk in the first column indicates that at least one mapping unit is made up of two or more kinds of soil. The soil in such
first column of this table carefully. Some terms

Soil series and map symbols

Degree and kind of limitations for—

Septic tank Dwellings .
absorption ISaewage Shallgw without Slamdtglrly Local roads
fields goons excavations basements an and streets
B ¢ OBIA e Severe: Slight Severe: too [ Severe: low | Severe: too | Severe: low
ranyon " percs slowly. clayey. strength; clayey. strength;
shrink swell, shrink swell.
Buchel: BU - e Severe: Severe Severe: Severe: Severe: Severe:
floods; floods floods; too floods; low floods; too floods; low
percs slowly. clayey. strength; clayey. strength;
shrink swell. shrink swell.
Catilla: CoC oo Moderate: Severe: Severe: cut- | Slight _____ Severe: too |Slight _______
percs slowly. seepage banks cave. sandy.
t: .
Crocc:ln_(:'t CrB Severe: Slight . —____ Severe: too | Severe: low | Severe: too |Severe: low
percs slowly. clayey. strength; clayey. strength;
shrink swell. shrink swell.
CrC, CsC2 e Severe: Moderate: Severe: too Severe: low Severe: too Severe: low
peres slowly. slope. clayey. strength; clayey. strength;
shrink swell. shrink swell.
Cuero: CuB . __________ Slight - Moderate: Slight . Moderate: Slight ________ Moderate:
seepage. shrink swell. low strength;
shrink swell.
Degola: De, Dg oo Severe: Severe: Severe Severe: Severe Severe:
°8 & e floods floods. floods. floods. floods floods.
*Denhawken: DuB o ________ Severe: Slight ________ Severe: too | Severe: low | Severe: too Severe: low
For Elmendorf part, - peres slowly. clayey strength; clayey. strength;
see Elmendorf series. shrink swell, shrink swell.
Edna: EdA o Severe: Slight . Severe: too |Severe: low |Severe: too | Severe: low
peres slowly. clayey; wet. strength; clayey; wet. strength;
shrink swell; shrink swell;
wet. wet.
Ellen Severe: Severe: Severe: Slight ________ Severe: small| Slight ________
Mapped only in com- percs slowly. | seepage; small stones. stones: too
pYex with Silvern small stones. sandy.
soils.
Elmendorf Severe: Slight . Severe: too | Severe: Severe: too | Severe:
Mapped only in complex percs slowly. clayey. shrink swell. clayey. shrink swell.
with Denhawken soils.
Ferris: FeC2 oo Severe: Moderate: Severe: cut- |Severe: low | Severe: too | Severe: low
percs slowly. slope. banks cave; strength; clayey. strength;
too clayey. shrink swell, shrink swell.
Fordtran: FoA _____________ Severe; Severe: Severe: cut- | Moderate: Severe: Moderate:
percs slowly. | seepage. bar;ks cave; wet. wet. wet.
wet.
Garcitas: GaB o ____ Severe: Severe: Severe: cut- | Moderate: Severe: too | Moderate:
percs slowly. seepage. banks cave; wet. clayey; wet. shrink swell;
wet. wet.
Goldmire: GdD Severe: Severe: small| Severe: Slight ________ Severe: small|Moderate:
percs slowly. | stones. small stones. stones. seepage.
Heiden: HeB, HeC —m_ Severe: Moderate: Severe: cut- | Severe: low | Severe: too Severe: low
percs slowly. slope. banks cave; strength; clayey. strength;

too clayey.

shrink swell.

shrink swell.
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mapping units may have different properties and limitations, and for this reason it is necessary to follow the instructions in the
in this table are defined in the Glossary]

ligft;‘ﬁ?gn‘;“&l;ﬂ%gﬁt Suitability as source of— Soil features affecting—
Pondai“g:irvmr embzﬂ?lggents Road fill Topsoil Drainage Irrigation ng:fseisoﬁgd Waterways
Slight .- Moderate: Poor: low Poor: too Percs slowly __| Slow intake ___| Favorable ____| Favorable.
hard to pack;| strength; clayey.
unstable fill. shrink swell.
Slight _______. Moderate: Poor: low Poor: too Percs slowly __| Slow intake ___| Not needed ___| Favorable.
hard to pack; | strength; clayey.
unstable fill, shrink swell.
Severe: Moderate: Good ——______ Poor: too Not needed ___| Droughty; Erodes easily; | Droughty.
seepage piping. sandy. fast intake. piping; too
sandy.
Slight . Moderate: Poor: low Fair: thin Not needed _--| Percs slowly --| Favorable ____| Favorable.
unstable fill. strength; layer.
shrink swell.
Slight ________ Moderate: Poor: low Fair: thin Not needed ..._| Percs slowly; |Favorable ____| Favorable.
unstable fill. strength; layer. slope.
shrink swell.
Moderate: Moderate: Fair: low Fair: too Not needed ___| Favorable ____ Favorable ____| Favorable.
seepage. piping. strength; clayey.
shrink swell.
Moderate: Moderate: Fair: low Fair: too Floods Floods Floods _______ Favorable.
seepage. piping. strength. clayey.
Slight Moderate: Poor: low Fair: too Not needed ___| Percs slowly __| Favorable ____| Favorable.
shrink swell; strength; clayey. .
unstable fill. shrink swell.
Slight ________ Moderate: Poor: low Poor: wet ___| Percs slowly __| Percs slowly; | Percs slowly; | Percsslowly;
unstable fill. strength; slow intake; wet. wet.
shrink swell; wet.
wet.
Moderate: Moderate: Good __—___——_ Poor: small | Not needed ___| Droughty; Piping; small | Droughty;
seepage. piping; stones; too fast intake. stones; too small stones.
seepage. sandy. sandy.
Slight .______ Moderate: Poor: Fair: too Not needed ___| Percs slowly ._| Favorable ____| Favorable.
unstable fill. shrink swell. clayey.
Slight ________ Moderate: Poor: low Poor: too Not needed ___| Slow intake —__| Percs slowly __| Percs slowly.
unstable fill. strength; clayey.
shrink swell.
Slight ———____ Moderate: Fair: wet ___| Poor: too Cutbankscave; | Wet _________ Too sandy ----| Erodes
piping. sandy. percs slowly. easily; wet.
Slight ________ Moderate: Fair: shrink | Poor: small | Cutbankscave;| Droughty ____| Smallstones; | Droughty.
piping. swell. stones; too percs slowly. too sandy.
sandy.
Slight - ___ Slight . _____ Good o ___ Poor: small | Small stones __| Droughty; Small stones __| Droughty;
stones. small stones. small
stones.
Slight ________ ‘Moderate: Poor: low Poor: too Not needed ___ | Slow intake —__| Percs slowly __| Percs slowly.
unstable fill. strength; clayey.
shrink swell.
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Soil series and map symbols

Degree and kind of limitations for—

Septic tank Sewa Shall Dwellings s
p ge allow . Sanitary Local roads
absf?é%tsmn lagoons excavations ba‘i‘;ﬁ;‘;‘:ﬁis " landAfill and streets

Houston Black: HoA, HoB ___| Severe: Slight _____.__ Severe: too Severe: low | Severe: too |- Severe: low
percs slowly. clayey. strength; clayey. strength;

shrink swell. shrink swell,

Leemont: LeC, LeD _________ Severe: Moderate: Severe: cut- | Severe: low | Severe: too Severe: low
peres slowly. slope. banks cave; strength; clayey. strength;

too clayey. shrink swell, shrink swell.

Leming: LmC oo Severe: Moderate: Moderate: too| Slight ____.____ Moderate: too| Moderate:
percs slowly. slope. clayey. clayey. low strength;

shrink swell.

Lupe: LuD Moderate: Moderate: Moderate: Slight ________ Severe: small|Slight ________
peres slowly. seepage; small stones. stones.

slope,

Mabank: MaA, MeB ________ Severe: Slight ——_____ Severe: too Severe: Severe: too Severe: low
peres slowly; clayey; wet. shrink swell; | clayey. strength;
wet. wet. shrink swell.

Meguin: Me, Mf oeee Severe: Severe Severe: Severe: Severe: Severe:

& floods. floods floods. floods. floods. floods; low
strength.

Miguel: MgC, MgC2 ——______ Severe: Moderate Severe: too Moderate: Severe: too Severe: low
percs slowly. slope. clayey. shrink swell. clayey. strength.

Monteola: MoA, MoB —_______ Severe: Slight __.____ Severe: cut- | Severe: low |Severe: too Severe: low
percs slowly. banks cave; strength; clayey. strength;

too clayey. shrink swell. shrink swell.
Natraqualfs: Na.
No valid estimate can
be made.
*Nueces: NsC oo Severe: Moderate Moderate : Slight Slight Moderate:
For Sarita part, see percs slowly. slope. cuthanks low strength.
Sarita series. cave.

Orelia: OB ______________ Severe: Slight ________ Moderate: Moderate: Moderate: Moderate:

percs slowly. wet. low strength;| wet. low strength;
shrink swell; shrink swell;
wet, wet.

Papalote: PaA, PaB _________ Severe: Slight —_______ Slight ________ Moderate: Slight ________ Moderate:
percs slowly. shrink swell. low strength;

shrink swell.

Runge: RuA, RuB, RuC ______ Slight . _ Moderate: Slight ________ Moderate: Slight ________ Moderate:

seepage. shrink swell. low strength;
shrink swell.

Sarita —| Slight ___..___ Severe: Severe: cut- |Slight ________ Severe:

Mapped only in complex seepage. banks cave; seepage. Moderate:
with Nueces soils. too sandy. low strength,

Sarnosa: SaA, SaB, SaC, Slight _______ Moderate: Slight Slight Severe: Slight ________

SaD, SbC2. seepage; seepage.
slope.
Shiner: ShC, ShD __________ Slight _______ Severe: depth| Moderate: Moderate: Severe: Moderate:
to rock. depth to rock.| depth to rock.| seepage. depth to rock.
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ligf‘gﬁ?gningol;i%gﬁt. Suitability as source of— Soil features affecting—
Pondaigzesrvmr embfr?]?rgents Road fill Topsoil Drainage Irrigation Tgfé':f:isoﬁ:d Waterways
Slight _______ Moderate: Poor: low Poor: too Percs slowly __| Slow intake ___| Percs slowly .._| Percs slowly.
unstable fill, strength; clayey.
shrink swell.
Slight ___.___ Moderate: Poor: low Poor: too Cutbanks cave; | Slow intake —__| Percs slowly; Percs slowly;
unstable fill, strength; clayey. percs slowly. slope. slope.
shrink swell.
Slight —_______ Moderate: Fair: low Poor: too Cutbanks Fast intake; Too sandy ....| Erodes
piping. strength. sandy. cave. slope. easily.
Severe: Slight —_____._ Good _—______ Poor: small | Not needed __| Small stones __| Slope ________ Favorable.
seepage. stones.
Slight o _ Moderate: Poor: low Poor: too Percs slowly __| Percs slowly; Percs slowly | Percs slowly.
unstable fill. strength; clayey. slow intake.
shrink swell.
Moderate: Moderate: Poor: low Fair: too Not needed ___| Favorable ___.| Not needed —__| Favorable.
seepage. piping. strength, clayey.
Slight ________ Slight _______ Poor: low Fair: thin Not needed ___| Percs slowly; | Percs slowly —_| Percs slowly.
strength. layer. slope.
Slight _______ Moderate: Poor: low Poor: too Percs slowly __| Percs slowly __| Percs slowly —_| Percs slowly.
compressible. | strength; clayey.
shrink swell.
Moderate: Moderate: Fair: low Poor: too Not needed ___| Fast intake; Erodes easily; | Erodes
seepage. erodes easily;| strength. sandy. too sandy. piping. easily.
piping;
unstable fill,
Slight ________ Moderate: Poor: low Poor: thin Percs slowly —_| Droughty; Percs slowly; Droughty;
compressible. | strength. layer. slow intake. wet. percs
slowly.
Moderate: Slight —_______ Fair: low Fair: thin Percs slowly .| Favorable ..._| Favorable ____| Favorable.
seepage: strength; layer.
shrink swell.
Moderate: Moderate: Fair: Ilow Fair: thin Not needed ___| Favorable ____| Favorable ____| Favorable.
seepage. compressible. strength; layer.
shrink swell.
Severe: Severe: Fair: low Poor: too Not needed ..__| Droughty; Too sandy ____| Droughty.
seepage: seepage; strength. sandy. fast intake.
unstable fill.
Severe: Slight _._____ Good _________ Fair: excess | Not needed ___| Slope ________ Slope __o_____ Slope.
seepage. lime.
Severe: Severe: Fair: low Poor: excess | Not needed ___| Droughty; Depth to rock; | Droughty;
seepage. seepage. strength, lime. excess lime; piping. rooting
rooting depth,
depth.
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Degree and kind of limitations for—
Soil series and map symbols . .
i%ggfp?:rlx{ Sewage Shallow Dﬁ%{};ﬁ%s Sanitary Local roads
felds lagoons excavations basements landfill and streets
*Silvern: SkD oo Slight ———_—__ Severe: Severe: Slight coeea— Severe: small| Slight ________
For Ellen part, see seepage; small stones. stones; too
Ellen series. small stones. sandy.
Sinton: Sn Severe Severe: Severe: Severe: Severe: Severe
floods floods. floods. floods. floods. floods
Straber: )
StA Severe: Slight ________ Moderate: tooj Moderate: Moderate: too| Moderate:
percs slowly. clayey. shrink swell. clayey. low strength;
shrink swell.
StC Severe: Moderate: Moderate: too| Moderate: Moderate: too| Moderate:
percs slowly. slope. clayey. shrink swell. clayey. low strength;
shrink swell,
Tremona: TeC, TgC —_____ Severe: Severe: Severe: cut- | Moderate: Moderate: Moderate:
percs slowly. seepage. banks cave. wet. wet. wet.
Trinity: To, Tr cccmeoemee—e Severe: Severe: Severe: Severe: .| Severe: Severe:
floods; wet. floods; wet. floods; wet. floods; shrink| floods; too floods;
swell; wet. clayey; wet. shrink swell.
Valeo: VaD - Severe: Severe: depth| Moderate: Moderate: Moderate: Moderate:
depl'(ch to to rock. depth to rock.| depth to rock.| depth to rock.| depth to rock.
rock.
Weesatche: WeB, WeC . Moderate: Moderate: Slight ______ Moderate: Slight . Moderate:
percs slowly. seepage. shrink swell, low strength;
shrink swell.
Wilson: WsA, WsB .. Severe: Slight —______. Severe: too | Severe: Severe: too | Severe: low
peres slowly. clayey shrink swell. | clayey strength;
shrink swell.
Zalla: Za Severe: Severe: Severe: Severe: Severe: Moderate:
floods. floods; floods; too floods. floods; floods.
seepage. sandy. seepage.

to potential soil-induced chemical action that dissolves
or weakens uncoated steel or concrete. The rate of cor-
rosion of uncoated steel is related to such soil properties
as drainage, texture, total acidity, and electrical con-
ductivity of the soil material. The rate of corrosion
of concrete is influenced mainly by the content of so-
dium or magnesium sulfate and to a lesser extent by
soil texture and acidity. Installations of uncoated steel
that intersect soil boundaries or soil horizons are more
susceptible to corrosion than those entirely in one kind
of soil or in one soil horizon. A corrosion rating of low
indicates a low probability of soil-induced corrosion
damage. A rating of high indicates a high probability
of damage, so that protective measures for steel and
more resistant concrete should be used to avoid or min-
imize damage.

Engineering interpretations
The estimated interpretations in table 6 are based

on the engineering properties of soils shown in table
5, on test data for soils in this survey area and others
nearby or adjoining, and on the experience of engineers
and soil scientists with the soils of De Witt County.
Ratings in table 6 summarize the limitation or suit-
ability of the soils for all listed purposes, except for
pond reservoir areas, embankments, dikes, levees, and
waterways. For these particular uses, table 6 lists those
soil features to be considered in planning, installation,
and maintenance,

Limitations are expressed as slight, moderate, and
severe. Slight indicates soil properties generally favor-
able for the rated use, or limitations that are minor
and easily overcome. Moderate indicates that some soil
properties are unfavorable but can be overcome or mod-
ified by special planning and design. Severe indicates
soil properties so unfavorable and so difficult to over-
come that major soil reclamation, special design, or in-
tensive maintenance is required.



DE WITT COUNTY, TEXAS

interpretations—Continued

67

ligga?gnaéngol;z%gxflt. Suitability as source of— Soil features affecting—
Pondaigzesrvmr embfx?l?lg ents Road fill Topsoil Drainage Irrigation Tgfggf:iiﬁgd Waterways
Severe: Severe: Good o __ Poor: small | Not needed ___| Droughty; Piping; small | Droughty;
seepage. seepage. stones; too fast intake. stones; too small
sandy. sandy. stones.
Severe: Moderate: Moderate: Moderate: Floods ———__ Floods __——__ Favorable ____| Favorable.
seepage. compressible;| low strength. | thin layer.
piping.

Slight _______ Moderate: Fair: low Poor: too Percs slowly __| Percs slowly __| Percs slowly --| Favorable.
compressible. | strength; sandy.

shrink swell.

Slight .- Moderate: Fair: low Poor: too Percs slowly __| Percs slowly __| Percs slowly _-| Favorable.
compressible. strength; sandy.

shrink swell.

Slight ________ Moderate: Fair: shrink | Poor: too Cutbanks Droughty; Erodes easily; | Droughty.
piping. swell; wet. sandy. cave; percs erodes piping; too

slowly. easily. sandy.

Slight - Moderate: Poor: low Poor: too Floods; percs | Floods; percs | Floods; percs | Floods; percs
compressible; | strength; clayey. slowly. slowly; wet. slowly; wet. slowly; wet.
unstable fill shrink swell.

Severe: Severe: Poor: depth | Fair: too Not needed ___{ Droughty; Depth to rock _| Depth to rock.

depth to rock.| thin layer. to rock. clayey. slope.

Moderate: Moderate: Fair: low Fair: too Not needed __.| Favorable ____| Favorable ____| Favorable.

seepage. piping. strength. clayey.

Slight _____.__ Moderate: Poor: low Fair: too Not needed ..__| Peres slowly __| Percs slowly __| Percs slowly.
compressible. | strength; clayey. :

shrink swell.

Severe: Severe: Good _________ Poor: too Cutbanks Seepage ______ Erodes easily; | Erodes

seepage. seepage. sandy. cave; floods. too sandy. easily.

Suitability is expressed as good, fair, and poor,
which have, respectively, meanings approximately par-
allel to the terms slight, moderate, and severe.

Following are explanations of some of the columns
in table 6.

Septic tank absorption fields are subsurface systems
of tile or perforated pipe that distribute eflluent from
a septic tank into natural soil. The soil material from
a depth of 18 inches to 6 feet is evaluated. The soil
properties considered are those that affect both absorp-
tion of efluent and construction and operation of the
system. Properties that affect absorption are perme-
ability, depth to water table or rock, and flooding.
Slope is a soil property that affects difficulty of layout
and construction and also the risk of soil erosion, lat-
eral seepage, and downslope flow of effluent. Large rocks
or boulders increase construction costs.

Sewage lagoons are shallow ponds constructed to
hold sewage within a depth of 2 to 5 feet long enough

for bacteria to decompose the solids. The lagoon has a
nearly level floor. The sides, or embankments, are of
compacted soil material. It is assumed that the em-
bankment is compacted to medium density and the
pond is protected from flooding. Properties are consid-
ered that affect the pond floor and the embankment.
Those that affect the pond floor are permeability,
organic-matter content, and slope. If the floor needs to
be leveled, depth to bedrock becomes important. Prop-
erties that affect the embankment are the engineering
properties of the embankment material as inter-
preted from the Unified Soil Classification and the
number of stones, if any, that influence excavation and
compaction of the embankment material.

Shallow excavations are those that require digging
or trenching to a depth of less than 6 feet; for example,
excavations for pipelines, sewer lines, phone and power
transmission lines, basements, open ditches, and ceme-
teries. Desirable soil properties are good workability,
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TABLE 7.—Engineering
[Tests performed by Texas Highway

Soil shrinkage data Mechanical analysis *
. ) ] Percentage passing sieve—
Soil name a Report
1 name and location Parent material number Depth Shrink- | Lineal | Shrink-
age shrink- age
limit @ age ratio |3 inches 1% 1Y
inches | inches
Inches
Ellen very gravelly loamy sand:

From the intersection of U.S. | Ancient stream 72-296-R 0-8 15 2.0 1.83 100 98
Highways 87 and 77A in terrace or delta 72-297-R 8-28 17 2.2 1.80 | __ 100 97
Cuero, 4.8 miles southeast deposits of sand | 72-298-R | 28-52 13 19.0 1.98 - 100
on U.S. Highway 87; then |  and gravel. 72-299-R | 52-76 12 17.4 1.95 100 91
2.8 miles northeast on a 72-300-R | 76-84 15 18.0 190 100 98
county road; 0.9 miles south- :
east on a private road to a
turnoff; then 0.4 mile south
and southwest to a gravel pit
entrance; and 400 feet south-
west along pit excavation
border. (Modal)

Sarnosa fine sandy loam:

From the intersection of U.S. Calcareous loamy 72-301-R [ 0-16 18 5.9 1.73
Highway 183 and Farm earth. 72-302-R | 16-28 17 7.9 1.80
Ro%ﬁi1 766 in Cf‘lero, %3 néil’;egG 72-303-R | 28-50 16 12.8 1.84
northwest on Farm Roa 72-304-R — :
to an intersection with a 50-80 22 2.6 1.69 100
county road; then 2.9 miles
northwest on a paved
county road to a hackberry
tree on the right side of the
road, and 50 feet southeast
of the tree in rangeland.

(Modal)
Shiner fine sandy loam:

In rangeland, 13.6 miles north- | Calcareous loamy 72-305-R 0-6 16 4.5 1.84 100
west of Cuero on U.S. High- earth. 72-306-R | 6-16 18 4.3 179 T 100
way 87 from its intersection 72-307-R | 16-24 18 4.7 181 | 100
with U.S. Highway 183 in 72-308-R | 24-60 18 2.7 181 B 100
Cuero to the intersection 72-309-R | 60-72 16 5.7 1.90 - 100
with a paved county road; 72-310-R | 72-82 16 74 1.87 - 100
then 0.4 mile east on a :
county road to the top of a
hill; then 275 feet east on a
county road; and 100 feet
south of road fence.

(Modal)

Silvern very gravelly loamy

iand: land, 6.8 mil th- | A tt 273-R
n rangeland, 6.8 miles south- ncient terrace 72-273- 0-10 16 1.7

east on U.S. Highway 87 or delta 72-274-R | 10-22 12 1.5 %g(l) _____ 97 1gg gg
from the intersection of deposits of 72-275-R | 22-54 12 2.4 2.00 91 91 84
U.S. Highways 87 and 183 sand and gravel. | 72-276-R | 54-62 16 6.4 1.85 94 94 83
in t(})luero to 'icts intf(:irse}cltion 72-277-R | 62-76 16 15.0 1.85 85 85 6
with a county road; then 72-278-R | 76-100
2.3 miles east and northeast 16 12.6 1.84 100
on a county road to the
crest of a small ridge, and
10 feet south of the road
fe_z;lce in the wall of a gravel
pit.
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test data
Department Laboratory, Austin]
Mechanical analysis * —Continued Classification ?
Percentage passing sieve—Continued Percentage smaller than— | ; quid Plas-
limit® | HEtY,
index . 5
] No.4 | No.10 | No.40 | No.200 AASHTO ¢ Unified
% 5% % (47 (2.0 (0.42 (0.074 0.05 0.005 0.002
inch inch inch m n'l) mrﬁ) mfn) m'm) mm mm mm
93 86 77 67 57 36 12 10 3 1 18 2 | A-1-b(0) | SP-SM
89 78 67 54 41 22 8 6 2 1 20 3 | A-1-a(0) | SP-SM
99 97 94 83 67 35 23 22 19 18 57 38 | A-2-7(1) | SC
82 73 67 59 52 33 19 18 15 14 52 84 | A-2-7(1) | SC
89 85 79 67 57 31 17 17 15 14 58 40 | A-2-7(1) | SC
100 86 23 20 11 8 30 18 | A-2-6(0) | SC
________ 100 99 98 96 82 32 27 20 15 33 17 | A-2-6(1) | SC
100 99 98 87 40 36 27 23 42 24 | A-7-6(5) | SC
98 96 95 91 86 70 27 26 12 7 27 5 | A-2-4(0) [ SM-SC
98 96 95 91 86 75 23 20 12 8 24 7| A-2-4(0) | SM-SC
81 73 67 60 56 44 14 12 7 5 26 7| A-2-4(0) | SM-SC
96 96 94 89 84 61 25 24 14 8 27 9 | A-2-4(0) | SC
99 99 99 98 97 84 22 19 10 6 22 3| A-2-4(0) | SM
97 97 97 96 96 94 60 58 32 15 26 13 | A-6(6) CL
99 99 97 95 93 91 62 56 28 16 30 15 | A-6(7) CL
86 77 58 37 28 23 8 7 1 0 18 3 | A-1-a(0) | GP-GM
64 54 43 28 16 7 3 3 1 0 14 3 | A-1-a(0) | GP
76 67 53 36 23 10 6 5 2 1 16 5 1 A-1-a(0) | GP-GM
7 66 54 41 33 21 14 13 11 9 28 14 | A-2-6(0) | GC
62 48 42 35 30 19 13 12 11 10 50 32 | A-2-7(0) | GC
98 92 87 78 71 39 22 22 19 19 43 25 | A-2-7(1) | SC
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TABLE 7.—Engineering
Soil shrinkage data Mechanical analysis?
Percentage passing sieve—
Soil name and location Parent material rﬁﬁﬁgﬁ, Depth | gppink- | Lineal Shrink-
. ag% . shrink- age 1%
imit® | age ratio : 4 1%
8 inches inches | inches
Inches
Tremona loamy fine sand: ,
In rangeland, 4.4 -miles south- | Interbedded 72-291-R | 0-12 15 1.2 1.79
east of Cuero on U.S. High- clayey and 72-292-R | 12-28 13 1.3 1.84 100
way 87 from its intersection. loamy deposits. | 72-293-R | 28-40 13 18.3 1.98 100
with U.S. Highway 183; 72-294-R | 40-58 13 18.0 1.97
then 8.3 miles northeast on a 72-295-R | 58-68 18 15.8 1.92
county road to the second
cattleguard in the road;
then 1,000 feet northeast
on the county road to a post-
oak tree on the north edge of
the road, and 50 feet north
of road.
Weesatche sandy clay loam:
In rangeland, 18 miles south- Alkaline loamy 72-279-R 0-12 17 111 1.76
west of Cuero via U.S. High- sediments, 72-280-R | 12-17 17 12.4 1.83
way 87 and Texas Highway 72-281-R | 17-26 14 14.0 1.91
72 to the intersection with 72-283-R | 44-58 ) 16 11.7 1.84
Texas Highway 119 in 72-284-R | 58-88 19 12.4 1.77
Yorktown; then 4.8 miles
south on Texas Highway
119 to county road; then 2.8
miles southwest and south
along county road to an
intersection; then 1,600 feet
south along county road to
the southeast corner of a
field; then 205 feet south on
the county road and 60
feet west of the fence.

! Mechanical analyses according to the AASHTO Designation T 88. Results by this procedure frequently may differ somewhat
from results that would have been obtained by the soil survey procedure of the Soil Conservation Service (SCS). In the AASHTO
procedure, the fine material is analyzed by the hydrometer method and the various grain-size fractions are calculated on the basis
of all the material, including that coarser than 2 millimeters in diameter. In the SCS soil survey procedure, the fine material is
analyzed by the pipette method and the material coarser than 2 millimeters in diameter is excluded from calculations of grain-size
fractions. The mechanical analyses used in this table are not suitable for use in naming textural classes for soil.

moderate resistance to sloughing, gentle slopes, and
absence of rock outcrop or large stones. Suitable soils
are not subject to flooding and do not have a high wa-
ter table.

Dwellings without basements, as rated in table 6,
are no more than three stories high and are supported
by foundation footings placed in undisturbed soil. The
features that affect a soil for dwellings are those that
relate to capacity to support load and resist settlement
under load and to ease of excavation. Soil properties
that affect capacity to support load are wetness,
flooding, density, plasticity, texture, and shrink-swell
potential. Those that affect excavation are wetness,
slope, depth to bedrock, and content of stones and rocks.

Sanitary landfill is a method of disposing of refuse
in dug trenches. The waste is spread in thin layers
and compacted and then covered with soil throughout

the disposal period. Landfill areas are subject to heavy
vehicular traffic. Some soil properties that affect suit-
ability for landfill are ease of excavation, hazard of
polluting ground water, and trafficability. The best
soils have moderately slow permeability, withstand
heavy traffic, and are friable and easy to excavate.
Unless otherwise stated, the ratings in table 6 apply
only to a depth of about 6 feet; therefore, a limitation
rating of slight or moderate may not be valid if the
trench is to be much deeper than 6 feet. For some soils,
reliable predictions can be made to a depth of 10 or 15
feet. Nevertheless, every site should be investigated
before it is selected.

Local roads and streets, as rated in table 6, have an
all-weather surface expected to carry automobile traf-
fic all year. They have a subgrade of underlying soil
material; a base consisting of gravel, crushed rock, or
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test data—Continued

Mechanical analysis * —Continued Classification ®
Percentage passing sieve—Continued Percentage smaller than— | 7. . Plas-
Liquid ticit
limit ® in((i:e)? 8 1 . s
. No.4 | No.10 | No.40 |No.200 AASHTO ) Unified
T8 % % (47 (2.0 (0,42 (0.074 0.05 0.005 0.002
inch inch inch mn.l) m!ﬁ) mr.n) m.m) mm mm mm
100 98 97 80 19 13 2 0 17 3| A-2-4(0) | SM
98 96 94 90 86 69 18 13 2 1 15 1| A-2-4(0) SM
98 97 94 92 89 77 45 43 36 35 55 39 | A-T-6(9) SC
________ 100 99 96 94 79 40 39 30 28 54 40 | A-7-6(6) SC
100 99 99 99 98 80 36 33 27 26 49 34 | A-7-6(5) | SC
92 46 38 16 11 41 23 | A-T7-6(6) SC
i 88 46 42 26 22 43 27 | A-7-6(8) SC
________ 100 99 98 97 7 41 38 26 23 43 28 | A-7-6(6) SC
________ 100 99 98 97 88 71 68 44 27 41 24 | A-7-6(14)| CL
________ 100 99 99 98 96 86 82 44 25 47 28 | A-7-6(17)| CL

2 Procedures for laboratory tests may cause minor discrepancies in shrinkage limit, liquid limit, and the computed plasticity

ind

4+ Based on AASHTO Designation M 145-49 (1).
5 Based on ASTM Standard D 2487-69 (2).

soil material stabilized with lime or cement; and a

flexible or rigid surface, commonly asphalt or concrete.

These roads are graded to shed water and have pro-

visions for drainage. They are built mainly from the

zoil at hand, and most cuts and fills are less than 6 feet
eep.

Soil properties that most affect design and construc-
tion of roads and streets are load supporting capacity
and stability of the subgrade and the workability and
quantity of cut and fill material available. The
AASHTO and Unified classifications of the soil mate-
rial, and also the shrink-swell potential, indicate traffic-
supporting capacity. Wetness and flooding affect the
stability of the material. Slope, depth to hard rock,
content of stones and rocks, and wetness affect ease
of excavation and the amount of cut and fill needed to
reach an even grade.

ex.
3 Unified and AASHTO Classification made by SCS personnel.

Pond reservoir areas hold water behind a dam or em-
bankment. Suitable soils have low seepage, which is
related to their permeability and depth to fractured or
permeable bedrock or other permeable material.

Embankments, dikes, and levees require soil mate-
rial resistant to seepage and piping and of faverable
stability, shrink-swell potential, shear strength, and
compactibility. Stones or organic materials in a soil
are among factors that are unfavorable.

Road fill is soil material used in embankments for
roads. The suitability ratings reflect the predicted per-
formance of soil after it has been placed in an em-
bankment that has been properly compacted and
provided with adequate drainage and the relative ease
of excavating the material at borrow areas.

The soils in the county are not good sources of sand
and gravel. Ellen, Garcitas, Lupe, Silvern, and Valco
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soils, and Tremona gravelly loamy sand are fair
sources of gravel.

Topsoil is used in topdressing an area where vegeta-
tion is to be established and maintained. Suitability is
affected mainly by ease of working and spreading the
soil material, such as in preparing a seedbed; natural
fertility of the material or the response of plants when
fertilizer is applied and absence of substances toxic to
plants. The texture of the soil material and the content
of stone fragments also affect suitability. Also con-
sidered in the ratings is damage that will result at the
area from which topsoil is taken,

Drainage of cropland and pasture is affected by such
soil properties as permeability, texture, and structure;
depth to claypan, rock, or other layers that influence
rate of water movement; depth to the water table;
slope and stability in ditchbanks; stream overflow;
salinity or alkalinity; and availability of outlets for
drainage.

Irrigation of a soil is affected by such features as
slope; stream overflow, water erosion, or soil blowing;
soil texture; content of stones; accumulations of salts
and alkali; depth of root zone; rate of water intake at
the surface; permeability of soil layers below the
surface layer and in a fragipan or other layer that re-
stricts movement of water ; amount of water held avail-
able to plants; need for drainage; and depth to water
table or bedrock.

Terraces and diversions are embankments, or ridges,
constructed across the slope to intercept runoff so that
it soaks into the soil or flows slowly to a prepared out-
let. Features that affect the suitability of a soil for
terraces are uniformity and steepness of slope; depth
to bedrock or other unfavorable material; stones; per-
meability ; and resistance to water erosion, soil slipping,
and soil blowing. A soil suitable for these structures
provides outlets for runoff and is not difficult to vege-
tate. .

Waterways are either natural or man-shaped, grass-
seeded channels that carry runoff at nonerosive veloc-
ities to outlets. The suitability of a soil for grassed
waterways is determined by the erosion hazard and
the amount of shaping that can be done. It depends on
the slope, the number of stones, the depth to rock, and
the difficulty in establishing vegetation.

Soil test data

Table 7 contains engineering test data for some of
the major soils in De Witt County. These tests were
made to help evaluate the soils for engineering pur-
poses. The engineering classifications are based on data
obtained by mechanical analyses and by tests to deter-
mine liquid limit and plastic limit. The mechanical
analyses were made by combined sieve and hydrometer
methods.

Tests to determine liquid limit and plastic limit
measure the effect of water on the consistence of soil
material.

Shrinkage limit is the moisture content at which
shrinkage of the soil material stops.

Linear shrinkage is the decrease in one dimension,
expressed as a percentage of the original dimension,
of the soil mass when the moisture content is reduced
from the given value to the shrinkage limit.

Shrinkage ratio is the relation of the change in vol-

ume of the soil material to the water content of the
soil material when at the shrinkage limit. The change
in volume is expressed as a percentage of the air-dry
volume of the soil material, and the water content is
expressed as a percentage of the weight of the soil
material when ovendry.

Formation and Classification of the Soils

This section explains the factors of soil formation as
they relate to the soils in De Witt County and briefly
describes important processes in the differentiation of
soil horizons. It also explains the current system of
soil classification and classifies each soil series repre-
sented in the county according to that system.

Factors of Soil Formation

Soil is the product of the interaction of the five major
factors of soil formation. They are climate; living or-
ganisms, especially vegetation; parent material; re-
lief, or topography; and time. The relative importance
of each factor differs from place to place, and each
modifies the effects of the other four. In some cases, one
factor may dominate in the formation of a soil.

Climate

Precipitation, temperature, and wind have been im-
portant in the formation of the soils of De Witt County.
The wet climate of past geologic ages influenced the
deposition of parent material. Later rainfall was vari-
able and influenced differences in soil formation. Ma-
ture soils, such as Catilla, Crockett and Goldmire soils,
have been leached of their carbonates and salts, and
some have had a reduction and transfer of iron. In
part of the county the rainfall has been great enough
to leach the carbonates from the upper horizons of
some soils, but not great enough to leach it entirely
from the soils. Cuero, Papalote, and Runge soils, for
example, have a layer of calcium carbonate below the
root zone. Many of the younger soils, such as the Bu-
chel, Leemont, and Sarnosa soils, have free lime
throughout the profiles.

The mild temperatures in the county influenced the
kinds and growth of organisms in and on the soil.
Also, the temperature changes, though not too great
from season to season, have somewhat affected the
weathering process and chemical reaction in the soils.

Wind has affected the formation of some soils in
this county. The Nueces and Sarita soils formed in
eolign deposits and were later affected by shifting
sands.

Living organisms

Vegetation, micro-organisms, earthworms, and other
forms of life that live on and in the soil contribute to
soil formation. They add to the supply of organic mat-
ter and nitrogen in the soils, contribute to changes in
the structure and porosity of the soils, and bring about
changes in the amount of plant nutrients.

Plants, mainly mid and tall grasses and hardwoods,
have affected soil formation more than other organ-
isms. They contributed to the accumulation of organic
material. Because of the decaying grass leaves and
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stems and roots, prairie soils are darker colored and
have a higher content of organic matter than soils
formed under hardwoods. For example, Runge and
Heiden soils formed under grass and have a medium to
high content of organic matter. In contrast, Ellen,
Leming, Silvern, Straber, and Tremona soils formed
under hardwoods and have a low content of organic
matter.

Earthworms are the most conspicuous form of ani-
mal life in the soil. Despite the low rainfall in the area
and the periods when the soil is completely dry, earth-
worms have had an important part in soil formation.
Worm casts, which are found in such soils as the Ma-
bank, Meguin, Sarnosa, and Shiner soils, help to facil-
itate the movement of air, roots, and water in the soil.

The influence of man on the soil-forming factors
must also be considered. 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 and in some areas reduced aeration and infil-
tration of water. By harvesting the crops, exposing the
bare soil to the elements, and allowing erosion from
runoff and soil blowing, he reduced the amount of or-
ganic matter and the proportion of silt and clay par-
ticles in the plow layer. In some areas, he changed the
moisture regime by irrigating. These activities, most
of which have taken place within the last 75 years,
have had a marked effect on the soils of the county.

Parent material

Parent material is the unconsolidated mass from
which a soil forms. It determines the limits of the
chemical and mineral composition of the soil. The soils
of De Witt County formed in different kinds of ma-
terial. The rocks are of sedimentary origin deposited
by water and are primarily a series of alternating
strata of sand, silt and clay.

Sarnosa, Shiner, and Monteola soils, for example,
formed in sand or sandstone mixed with clay or marl
and shell or gravel.

Crockett, Wilson, Denhawken, Elmendorf, Heiden,
and Mabank soils formed mostly in clay, sandy clay,
sand, and interbedded sandstone, clay, gravel, and con-
glomerate.

Weesatche, Papalote, and Leming soils formed
mostly in sand and sandstone interbedded with some
clay, caliche, and gravel.

Tremona, Fordtran, Silvern, and Ellen soils formed
in lenses of gravel and layers of clay and silt.

Sinton, Degola, Trinity, and Zalla soils formed in
clay, silt, sand, and gravel alluvial plains of major
streams.

Relief

Relief influences soil formation through its effect
on drainage, runoff, erosion, plant cover, and soil tem-
perature. In most of De Witt County the soils are
nearly level to gently sloping, but in small areas they
have steeper slopes. '

On the steeper slopes where runoff is rapid, the soil
material is likely to be removed by erosion almost as
fast as horizons form. Shiner soils, for example,
formed in stronger sloping areas than Cuero soils;

thus, they are thinner and the horizons are not so well
defined.

Buchel, Fordtran, and Papalote soils formed in
nearly level to gently sloping areas where much of the
rainfall was absorbed. Rainfall causes leaching and
affects other soil-forming processes that aid in the for-
mation of distinct soil horizons.

Soils in depressions or concave areas receive runoff
from the higher lying soils. They stay wet for longer
periods and tend to accumulate more sediment from
floods and overflow. The level or nearly level Degola,
Sinton, and Trinity soils receive extra water from run-
off or flooding.

Time

The length of time that climate, living organisms,
and relief have acted on parent material affects the
kind of soil that forms, but the effects of time are
modified by the other four factors of soil formation.
Soils that do not have clearly expressed horizons are
considered young or immature. Soils that have well
expressed horizons are considered old or mature.

Soils formed in recent alluvium, such as Sinton and
Zalla soils, are immature because the alluvium has not
been in place long enough for a well expressed profile
to form. The steeper Shiner and Valco soils are imma-
ture because geologic erosion has removed soil mate-
rial as it forms. Old or mature soils, such as Crockett,
Miguel, Papalote, Weesatche, and Sarita soils, show
marked horizon differentiation. Most of the mature
soils in the county are well drained to moderately well
drained and nearly level to gently sloping and have
been in place for a long time.

Processes of Horizon Differentiation

Several processes have been involved in the differ-
entiation of soil horizons in De Witt County. Among
these are accumulation of organic matter; leaching of
calcium carbonate and salts; reduction and transfer
of iron; and formation and translocation of silicate
clay minerals. In most soils more than one of the above
processes have been active in the formation of soil
horizons.

Accumulation of organic matter in the upper part
of the soil profile has been important in the formation
of an Al horizon. The soils of De Witt County contain
no more than a moderate amount of organic matter.
Nueces, Sarita, Leming, and other soils that have a
sandy surface layer have a small amount of organic
matter. Branyon, Houston Black, Elmendorf, and
Runge soils have a fairly large amount. In eroded areas
the soils normally have only a small amount of organic
matter.

Much leaching of carbonates and salts has occurred

in Catilla, Crockett, and Goldmire soils. Some leaching

has occurred in Miguel, Runge, Papalote, and Leming
soils. The upper horizons of these soils are free of
lime, but there is an accumulation of calcium carbonate
below the rooting zones. Other soils, such as Elmendorf
and Cuero soils, are only slightly leached. Carbonates
oceur in the horizons below the loamy surface layer.
Not enough time has passed for removal of carbonates.

Reduction and transfer of iron, a process called gley-
ing, is evident in some of the poorly drained soils of



74 SOIL SURVEY

the county. The gray color in the subsoil indicates a
reduction and loss of iron. The mottles and concretions
in some horizons indicate a segregation of the iron.
Fordtran, Garcitas, Orelia, and Tremona soils are ex-
amples of somewhat poorly drained soils that are mot-
tled in the lower horizons.

Translocation of clay minerals is evident in Crock-
ett, Miguel, Papalote, Runge, and Elmendorf soils. The
B horizon has accumulated clay in the form of clay
films in the pores and on the surfaces of peds. These
soils were probably leached of carbonates and soluble
salts before translocation of silicate clays took place.

Classification of Soils

Soils are classified so that we can more easily re-
member their significant characteristics. Classification
enables us to assemble knowledge about the soils, to see
their relationship to one another and to the whole
environment, and to develop principles that help us
understand their behavior and their response to manip-
ulation. First through classification, and then through
use of soil maps, we can apply our knowledge of soils to
specific fields and other tracts of land.

The narrow categories of classification, such as those

used in detailed soil surveys, allow us to organize and
apply knowledge about soils in managing farms, fields,
and woodlands; in developing rural areas; in engi-
neering work; and in many other ways. Soils are placed
in broad classes to facilitate study and comparison in
large areas, such as countries and continents.

The system of soil classification currently used was
adopted by the National Cooperative Soil Survey in
1965. Because this system is under continual study,
readers interested in developments of the current sys-
tem should search the latest literature available.

The current system of classification has six categor-
ies. Beginning with the broadest, these categories are
the order, the suborder, the great group, the subgroup,
the family, and the series. In this system the criteria
used as a basis for classification are soil properties that
are observable and measurable. The properties are cho-
sen, however, so that the soils are grouped according
to similar genesis, or mode of origin. In table 8, the
soil series of De Witt County are classified in three
categories of the current system. Classes of the current
system are briefly defined in the following paragraphs.

ORDER.—Ten soil orders are recognized. The proper-
ties used to differentiate among the soil orders are
those that tend to give broad climatic groupings of

TABLE 8.—Classification of soil series

Series Family Subgroup Order
Branyon ___———______.. Fine, montmorillonitic, thermic Udic Pellusterts Vertisols.
Buchel o Fine, montmorillonitic, hyperthermic Udic Pellusterts ... _____ Vertisols.
Catilla oo Loamy, siliceous, thermic Grossarenic Paleustalfs _________ Alfisols.
Crockett —_ . __ Fine, montmorillonitic, thermic Udertic Paleustalfs _____________ Alfisols.
Cuero _——— . ____ Fine-loamy, mixed, thermic Pachic Argiustolls _____________ Mollisols.
Degola oo Fine-loamy, mixed, hyperthermic Cumulic Haplustolls ____________ Mollisols.
Denhawken —_————____ Fine, montmorillonitic, hyperthermic Vertic Ustochrepts _____________ Inceptisols.
Edna Fine, montmorillonitic, thermic Vertic Albaqualfs ______________ Alfisols,
Ellen Loamy-skeletal, siliceous, thermic Aquic Arenic Paleustalfs _______ Alfisols.
Elmendorf o ______ Fine, montmorillonitic, hyperthermic Vertic Argiustolls ______________ Mollisols.
Ferri§ e __ Fine, montmorilloniti¢, thermie Udorthentic Chromusterts ______ Vertisols.
Fordtran _ . _____ Clayey, mixed, hyperthermic Arenic Albaqualfs _____________ Alfisols.
Garcitas ____________ Clayey, mixed, hyperthermic Aquic Arenic Paleustalfs _______ Alfisols.
Goldmire ____________ Loamy-skeletal, siliceous, thermic Aquic Paleustalfs ______________ Alfisols.
Heiden ______________ Fine, montmorillonitic, thermic Udic Chromusterts ____________ Vertisols.
Houston Black Fine, montmorillonitic, thermic Udie Pellusterts _______________ Vertisols.
Leemont ______ Fine, montmorillonitic, hyperthermic Entic Pellusterts _—_________ _!| Vertisols.
Leming ______________ Clayey, mixed, hyperthermic Aquic Arenic Paleustalfs Alfisols.
Lupe Loamy-skeletal, mixed, hyperthermic Typic Caleciustolls ____.__________ Mollisols.
Mabank _____________ Fine, montmorillonitic, thermic Vertic Albaqualfs ______________ Alfisols.
Meguin . _________ Fine-silty, mixed, hyperthermic Fluventic Haplustolls ___________ Mollisols.
Miguel ______________ Fine, mixed, hyperthermic Udice Paleustalfs _______________ Alfisols.
Monteola, . __________ Fine, montmorillonitic, hyperthermic Typic Pellusterts _______________ Vertisols.
Nueces o _____ Loamy, mixed, hyperthermic Aquic Arenic Paleustalfs _______ Alfisols.
Orelia —— oo Fine-loamy, mixed, hyperthermic Typic Ochraqualfs ____.________ Alfisols.
Papalote _____________ Fine, mixed, hyperthermic Aquic Paleustalfs ______________ Alfisols.
Runge _______________ Fine-loamy, mixed, hyperthermic Typic Argiustolls ______________ Mollisols.
Sarita o ________ Loamy, mixed, hyperthermic Grossarenic Paleustalfs _________ Alfisols.
Sarnosa _____________ Coarse-loamy, mixed, hyperthermic Typic Caleiustolls ______________ Mollisols.
Shiner ______________ Loamy, carbonatie, hyperthermie, shallow ______________ Typic Ustochrepts _____________ Inceptisols.
Silvern ______________ Loamy-skeletal, siliceous, thermic Grossarenic Paleustalfs _________ Alfisols.
Sinton e ___ Fine-loamy, mixed, hyperthermic Cumulic Haplustolls ____________ Mollisols.
Straber _ ____________ Fine, mixed, thermic Aquic Paleustalfs ______________ Alfisols.
Tremona _____—_____ Clayey, mixed, thermic Aquic Arenic Paleustalfs _______ Alfisols.
Trinity e Fine, montmorillonitic (calcareous), thermiec ___________ Vertic Haplaquolls _____________ Mollisols.
Valco Loamy, mixed, hyperthermic, shallow Petrocaleic Calciustolls _________ Mollisols.
Weesatche ___________ Fine-loamy, mixed, hyperthermic Typic Argiustolls _____._________ Mollisols.
Wilson _ o _____.. Fine, montmorillonitic, thermic Vertic Ochraqualfs _____________ Alfisols.
Zalla Sandy, mixed, hyperthermic Typic Ustifluvents ____________ Entisols.
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soils. The two exceptions to this are the Entisols and
Histosols, which occur in many different climates.
Each order is identified by a word of three or four
syllables ending in sol (Ent-i-sol).

The five orders to which the soils of De Witt County
belong are Alfisols, Entisols, Inceptisols, Mollisols, and
Vertisols. Alfisols have a light colored surface layer
low in organic-matter content, a clay-enriched B hori-
zon, an accumulation of aluminum and iron, and a base
saturation of more than 35 percent. Entisols have lit-
tle or no evidence of development of pedogenic hori-
zons. Inceptisols have a light colored surface layer
low in organic-matter content, but lack a clay-enriched
B horizon. Mollisols have a dark colored surface layer
high in organic-matter content and have a base satura-
tion of more than 50 percent. Vertisols are clayey soils
that have deep, wide cracks part of each year in most
years. .

SUBORDER.—Each order is divided into suborders
based primarily on those soil characteristics that seem
to produce classes having the greatest genetic similar-
ity. The suborders narrow the broad climatic range
permitted in the orders. The soil properties used to
separate suborders are mainly those that reflect either
the presence or absence of waterlogging or soil differ-
ences resulting from the climate or vegetation. The
names of suborders have two syllables, the last of
which indicates the order. An example is Aquent
(Aqu, meaning water or wet, and ent, from Entisol).
" GREAT GRouP.—Each suborder is divided into great
groups on the basis of uniformity in the kinds and se-
quence of major soil horizons and features. The hori-
zons considered are those in which clay, iron, or humus
have accumulated ; those that have pans that interfere
with growth of roots, movement of water, or both;
and thick, dark colored surface horizons. The features
used are the self-mulching properties of clay, soil tem-
perature, major differences in chemical composition
(mainly calcium, magnesium, sodium, and potassium),
dark red and dark brown colors associated with basic
rocks, and the like. The names of great groups have
three or four syllables and are made by adding a pre-
fix to the name of the suborder. An example is Hapla-
quents (Hapl, meaning simple horizons, aqu for
wetness or water, and ent, from Entisols).

SUBGROUP.—Each great group is divided into sub-
groups, one representing the central (typic) segment
of the group and others, called intergrades, that have
properties of the group and also one or more properties
of another great group, suborder, or order. Subgroups
may also be made in those instances where soil proper-
ties intergrade outside of the range of any other great
group, suborder, or order. The names of subgroups are
derived by placing one or more adjectives before the
name of the great group. An example is Typic Hapla-
quents ( a typical Haplaquent).

FAMILY.—Families are established within a sub-
group primarily on the basis of properties important
to the growth of plants or on the behavior of soils when
used for engineering. Among the properties considered
are texture, mineralogy, reaction, soil temperature, per-
meability, thickness of horizons, and consistence. A
family name consists of a series of adjectives preceding
the subgroup name. The adjectives are the class names,
as shown in table 8, for texture, mineralogy, and so

on, that are used as family differentiae. An example is
the coarse-loamy, siliceous, acid, thermic family of
Typic Haplaquents.

General Nature of the County

De Witt County was created and organized in 1846
from Goliad, Gonzales, and Victoria Counties. It was
named for Green De Witt, who established a settle-
ment in 1825 in the vicinity of the Guadalupe River
and also established the city of Gonzales.

The economy of De Witt County depends chiefly on
livestock, farming, and small industry. Hogs and beef
cattle and dairying are important livestock enterprises.
Sheep and goats are of less importance. The county is
widely known for the large production of turkeys and
other poultry.

Among the industries in the county are cottonseed
oil mills, textile mills, beef processing plants, and fac-
tories for canning and for manufacturing leather
goods. The most important mineral resources are oil
and gas. There are a few sand and gravel pits.

On the pages that follow are facts about the climate,
geology, topography, and drainage of the county.

Climate *

The climate of De Witt County is humid subtropical.
Summers are hot. Rainfall averages 33.17 inches annu-
ally and is heaviest in May and September. In most
years, March is the driest month. A summary of the
climate for De Witt County is shown in table 9.

The climate of the county is characterized by a con-
siderable range in annual extremes of temperature;
however, air masses of continental origin play a minor
role in determining the weather in the area. The pre-
vailing winds are southeasterly throughout the spring,
summer, and fall, and tropical air masses from the
Gulf of Mexico are dominant during these seasons.
Polar air masses, greatly modified by a long trajectory
across southern latitudes and by the warmer water
surface of the Gulf of Mexico, result in' mild winter
temperatures.

Rainfall, commonly in the form of thundershowers,
may vary considerably from month to month and from
year to year. In 1914, the wettest year recorded at
Cuero, 10.39 inches of rain fell in May, 11.76 inches in
August, and 14.92 inches in October, to boost the yearly
total to 59.13 inches. Only 12.83 inches fell in 1917,
the driest year of record.

Annually, De Witt County receives about 62 percent
of the total possible sunshine. Seasonally, sunshine var-
ies from about 49 percent in winter to 74 percent in
summer. The mean relative humidity, at noon, is esti-
mated at 63 percent in January, 62 percent in April,
53 percent in July and 54 percent in October. )

Winter alternates mild, sunny, less humid days with
cool, cloudy, drizzly days. The temperature drops to
32°F or below about 25 days each year, but generally
these freezing temperatures are confined to a few hours

“‘By RoBERT B. ORTON, State climatologist, Environmental

Sciences Service Administration.
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TABLE 9.—Temperature
[Based on records kept during a 16- to

Temperature

Means Extremes* Mean

Month degree

days®

Daily Daily Record Record
maximum | minimum | Monthly high Year low Year
°F °F °F °F °F
January 64.3 39.7 52.0 88 1971 2 1949 443
February _— 68.0 44.2 56.1 92 1954 3 1949 300
March 74.6 49.5 62.1 98 1971 22 1943 182
April - 81.8 59.1 70.5 99 1963 32 1971 27
May 87.9 65.9 76.9 100 51967 43 1954 1
June __. 93.7 71.0 82.4 104 51963 55 1964 0
July 97.1 724 84.8 110 1954 63 1970 0
August 97.7 71.9 84.8 109 1954 60 51967 0
September 92.1 67.8 80.0 108 1954 42 1942 *)
October 85.1 58.0 71.6 99 51956 29 1955 29
November 74.9 48.5 61.7 94 1947 23 51970 163
December 67.5 41.0 54.3 90 1951 13 1950 332
Year 82.1 574 69.8 110 July 2 Jan. 1477
1954 1949

! Period of record 1942-71,
7 Based on a temperature of 65° F.
? Trace.

just before sunrise. The lowest temperature recorded
at Cuero was 2°, on January 31, 1949.

Summers are commonly hot and humid with little
change in the day-to-day weather, especially during
midsummer. Refrigerated air conditioning is recom-
mended for maximum comfort indoors and while trav-
eling. The highest temperature recorded at Cuero was
110° on July 27, 1954.

Spring and fall are ideal seasons. Temperatures are
moderate, and the weather has greater variety than in
summer, Considerable morning cloudiness is present
early in spring. Tropical storms that occasionally visit
the Texas coast late in summer and early in fall may
bring heavy rains to the area, but this is an infrequent
occurrence. October and November are ideal with long
periods of clear days of mild temperatures and cool
nights.

The warm season, or freeze-free period, is 270 days.
The mean dates of the last occurrence of 32° or below
in the spring and the first occurrence of 32° or below
in the fall are March 3 and November 29, respectively.
The mean annual lake, or free water, evaporation is
55 inches, and in an average year, evaporation exceeds
precipitation by 24 inches.

Geology °

The geologic formations in De Witt County range
in age from Miocene to Recent and are chiefly sand,
sandstone, gravel, and clay. Except for the alluvium
along the Guadalupe River and its tributaries, the out-

® WENDELL F. SMITH, field specialist, Soil Conservation Ser-
vice, prepared this section.

crops of geologic formations lie in more or less parallel
bands that trend roughly northeasterly. The older
stratigraphic units -are exposed near the northwestern
limits of the county. Younger bedrock units are exposed
in sequence in a generally southeastward direction.

Strata of the Tertiary System are represented by the
Catahoula Tuff, Oakville Sandstone, and Lagarto Clay
Formations of Miocene age and the Goliad Sand For-
mation of Pliocene age.

The Catahoula Tuff Formation crops out in small
areas in the vicinity of Hochheim and Westhoff. It is
about 60 percent ash or tuff, 20 to 30 percent sandstone,
10 to 20 percent clay, and minor amounts of conglomer-
ate. Sarnosa and Shiner soils are common in this out-
crop area.

The Oakville Sandstone Formation crops out in a
belt about 8 miles wide extending northeastwardly
across the county. It is about 40 percent sand or sand-
stone, 30 percent sandy and bentonitic clay, 20 percent
marl, 5 percent redeposited cretaceous shells, and 5
percent gravel. The Oakville Sandstone, one of the
principal aquifers in De Witt County, supplies small
to large quantities of water, chiefly for municipal and
irrigation uses. Among the soils formed over strata of
the Oakville Sandstone are Sarnosa, Shiner, and Mon-
teola soils.

‘The Lagarto Clay Formation crops out in an irregu-
lar belt extending northeastwardly across the central
part of the county. It is clay, sandy clay, and interbed-
ded clay, sandstone, gravel, and conglomerate. The La-
garto Clay is similar in lithologic character to the
underlying Oakville Sandstone, but it has more clay,
the sand is finer grained, and the beds of sand are less
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and precipitation

30-year period at Station Cuero, Texas]

Precipitation Mean number of days with—
Snow and sleet o Maximum Minimum
Ptg%ccig):- temperature of— temperature of—
Mean Gﬁg”ifg,“ Year o Createst of (})1.1'0
Mean aximum | yegy | GTEALESL | yeqy | IMCDOT | gpep | 32°F 0° to 0°F
monthly depth mOre |, higher | or lower 32°F or lower
Inches Inches Inches Inches Inches
2.03 2.12 1965 0.2 2.9 1949 *) 1962 4 0 *) 10 0
241 2.80 1958 .3 6.5 1960 4 0 “) 5 0
1.41 2.40 1943 ®) *) 1962 0 3 1 0 2 0
2.95 373 | ©1969 0 0 | ___ 0 4 2 0 ) 0
3.79 3.70 1947 0 0 oo 0 b 13 0 0 0
3.18 3.62 1966 0 0 . 0 oo 4 26 0 0 0
2.22 3.10 1942 0 0 | [ 3 30 0 0 0
2.756 4,41 1946 0 0 | 0 3 29 0 0 0
4.69 10.90 1967 0 0 | 0 6 20 0 0 0
3.27 5.19 1960 0 [ 0 4 8 0 0 0
2.35 2.90 1961 0 [ — 0 4 *) 0 2 0
2.12 1.62 1945 ®) ®) 51964 0 4 0 0 6 0
33.17 10.90 Sept. b 6.5 Feb. 48 129 *) 25 0
1967 1960

* Less than half a day.
% Also on earlier dates, months, or years.

massive. Such soils as the Heiden, Wilson, Crockett,
and Mabank soils are typical within this outecrop.

The Goliad Sand Formation crops out in the south-
ern and southeastern parts of the county. The widest
part of the outcrop occurs in the southeast corner where
it is 6 miles wide. This formation is dominantly sand
and sandstone interbedded with clay and gravel. Pink
clay and caliche are characteristic. Papalote, Weesat-
che, and Leming are examples of soils formed on strata
of this formation.

Rocks of the Quaternary System are represented
by the Lissie Formation of Pleistocene age and allu-
vial deposits of Recent age.

The Lissie Formation crops out in three areas in the
county: a triangular-shaped area about 6 miles north-
east of Cuero, a narrow strip along the De Witt-Lavaca
county line approximately 5 to 10 miles southeast of
Yoakum, and along the De Witt-Victoria county line
northeast of Thomaston. This formation is sand that
has lenses of gravel and layers of clay and silt. This
material has weathered to form such soils as the Sil-
vern, Ellen, Tremona, and Fordtran soils.

Alluvial deposits, consisting of clay, silt, sand and
gravel, occur along the Guadalupe River and several
of the larger streams in the county. Examples of soils
formed in this material are the Sinton, Trinity, Degola,
and Zalla soils.

Topography and Drainage

De Witt County is nearly level to sloping, and a
small part of the eastern corner is almost flat. The areas
of greatest relief are mostly along the northwest county

line. Elevation ranges from slightly less than 150 feet
above sea level at the east corner to more than 540
feet above sea level about one-half mile east of the Gon-
zales, Karnes, and De Witt county line.

Most of the county is drained by the Guadalupe
River. Small areas in the northern part of the county
are drained by the Lavaca River basin, and a small
area in the southern part is drained by the San An-
tonio River basin. The Guadalupe River is a perennial
stream that is fed by large springs at New Braunfels
and San Marcos. These springs help to maintain low
flow of the river in De Witt County during periods of
drought.
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Glossary

Aeration, soil. The exchange of air in soil with air from the
atmosphere. The air in a well-aerated soil is similar to that
in the atmosphere, but that in a poorly aerated soil is con-
siderably higher in carbon dioxide and lower in oxygen.
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Aggregate, soil. Many fine particles held in a single mass or
cluster. Natural soil aggregates, such as crumbs, blocks, or
prisms, are called peds. Clods are aggregates produced by
tillage or logging.

Alkali soil. Generally, a highly alkaline soil. Specifically, an
alkali soil has so high a degree of alkalinity (pH 8.5 or
higher) or so high a percentage of exchangeable sodium
(15 percent or more of the total exchangeable bases), or
both, that the growth of most crop plants is low from this
cause.

Alluvial fan. A fan-shaped deposit of sand, gravel, and fine ma-
terial dropped by a stream where its gradient lessens
abruptly.

Alluvium. Soil material, such as sand, silt or clay, that has been
deposited on land by streams.

Available water capacity (also termed available moisture capac-
ity). The capacity of soils to hold water available for use by
most plants. It is commonly defined as the difference be-
tween the amount of soil water at field capacity and the
amount at wilting point. It is commonly expressed as
inches of water per inch of soil.

Base saturation. The degree to which material that has base-
exchange properties is saturated with exchangeable cations
other than hydrogen, expressed as a percentage of the
cation-exchange capacity.

Bench terrace. A shelflike embankment of earth that has a level
or nearly level top and a steep or nearly vertical downhill
face, constructed along the contour of sloping land or across
the slope to control runoff and erosion. The downhill face
of the bench may be made of rocks or masonry, or it may be
planted to vegetation.

Broad-base terrace. A ridge-type terrace 10 to 20 inches high
and 15 to 30 feet wide that has gently sloping sides, a
rounded crown, and a dish-shaped channel along the upper
side. This kind of terrace controls erosion by diverting run-
off along the contour at a nonscouring velocity. It may be
nearly level or have a grade toward one or both ends.

Buried soil. A developed soil, once exposed but now overlain
by more recently formed soil.

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 or less cemented deposit of calcium carbon-
ate in many soils of warm temperate areas, as in the South-
western States. The material may consist of soft, thin lay-
ers in the soil or of hard, thick beds just beneath the solum,
or it may be exposed at the surface by erosion.

Channery soil. A soil that contains thin, flat fragments of sand-
stone, limestone, or schist, as much as 6 inches in length
along the longer axis. A single piece is called a fragment.

Clay. As a soil separate, the mineral soil particles 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.

Clay film. A thin coating of clay on the surface of a soil aggre-
gate. 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.

Clean tillage. Cultivation to prevent the growth of all vegeta-
tion except the particular crop desired.

Cobblestone. A rounded or partly rounded fragment of rock, 3 to
10 inches in diameter.

Colluvium. Soil material, rock fragments, or both, moved by
Cfeep, slide, or local wash and deposited at the base of steep
slopes.

Concretions. Grains, pellets, or nodules of various sizes, shapes,
and colors consisting of concentrations of compounds, or of
soil grains cemented together. The composition of some con-
cretions is unlike that of the surrounding soil. Calcium car-
bonate and iron oxide are examples of material commonly
found in concretions.

Conglomerate. Rock composed of gravel and rounded stones
celr_nented together by hardened clay, lime, iron oxide, or
silica.

Consistence, soil. The feel of the soil and the ease with which a
lump can be crushed by the fingers. Terms commonly used
to describe consistence are—

Loose.—Noncoherent when dry or moist; does 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
t}ll)lllmb and forefinger, but resistance is distinctly notice-
able.

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.

Control section. That part of the soil upon which the classifica-
tion of the soil is based.

Cover crop. A close-growing. crop grown primarily to improve
and to protect the soil between periods of regular crop
production; or a crop grown between trees and vines in
orchards and vineyards.

Depth to rock. Bedrock at a depth that adversely affects the
specified use.

Diversion, or diversion terrace. A ridge of earth, generally a
terrace, that is built to divert runoff from its natural course
and, thus, to protect areas downslope from the effects of
such runoff.

Drainage class (natural). Refers to the conditions of frequency
and duration of periods of saturation or partial saturation
that existed during the development of the soil, as opposed
to altered drainage, which is commonly the result of arti-
ficial drainage or irrigation but may be caused by the sudden
deepening of channels or the blocking of drainage outlets.
S_ev%n different classes of natural soil drainage are recog-
nized.

Excessively drained soils are commonly very porous and
g'tapidly permeable and have a low available water capac-
ity.

Somewhat excessively drained soils are also very permeable
and are free from mottling throughout their profile.

Well-drained soils are nearly free from mottling and are
commonly of intermediate texture.

Moderately well drained soils commonly have a slowly perme-
able layer in or immediately beneath the solum. They
have uniform color in the A and upper B horizons and
mottling in the lower B and the C horizons.

Somewhat poorly drained soils are wet for significant periods
but not all the time, and some soils commonly have mot-
tling at a depth below 6 to 16 inches.

Poorly drained soils are wet for long periods and are light
gray and generally mottled from the surface downward,
al@%lough mottling may be absent or nearly so in some
soils.

Very poorly drained soils are wet nearly all the time. They
have a dark-gray or black surface layer and are gray
or light gray, with or without mottling, in the deeper
parts of the profile.

Emergency tillage. Cultivation by listing, ridging, duckfooting,
chiseling, pitting, basin listing, or other means to roughen
the soil surface for temporary control of wind erosion.

Eolian soil material. Earthy parent material accumulated
through wind action; commonly refers to sandy material in
dunes or to loess in blankets on the surface.

Erosion. The wearing away of the land surface by wind (sand-
blast), running water, and other geological agents.

Gilgai. Typically, the microrelief of Vertisols—clayey soils that
have a high coefficient of expansion and contraction with
changes in moisture; usually a succession of microbasins
and microknolls, in nearly level areas, or of microvalleys
and microridges that run with the slope.

Granulf. A single mass, or cluster, of many individual soil par-
ticles.

Hardpan. A hardened or cemented soil horizon, or layer. The
soil material may be sandy or clayey, and it may be ce-
mented by iron oxide, silica, calcium carbonate, or other
substance.

Horizon, soil. A layer of soil, approximately parallel to the
surface, that has distinct characteristics produced by soil-
forming processes. These are the major horizons:

O horizon.—The layer of organic matter on the surface of a
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mineral soil. This layer consists of decaying plant resi-

ues.

A horizon.—The mineral horizon at the surface or just below
an O horizon. This horizon is the one in which living
organisms are most active and therefore is marked by
the accumulation of humus. The horizon may have lost
one or more of soluble salts, clay, and sesquioxides (iron
and aluminum oxides).

B horizon.—The mineral horizon below an A horizon. The B
horizon is in part a layer of change from the overlying
A to the underlying C horizon. The B horizon also has
distinctive characteristics caused (1) by accumulation of
clay, sesquioxides, humus, or some combination of these;
(2) by prismatic or blocky structure; (3) by redder or
stronger colors than the A horizon; or (4) by some
combination of these. Combined A and B horizons are
usually called the solum, or true soil. If a soil lacks a
B horizon, the A horizon alone is the solum.

C horizon.—The weathered rock material immediately beneath
the solum. In most soils this material is presumed to be
like that from which the overlying horizons were formed.
If the material is known to be different from that in the
solum, a Roman numeral precedes the letter C.

R layer.—Consolidated rock beneath the soil. The rock usually
underlies a C horizon but may be immediately beneath an
A or B horizon.

Humus. The well-decomposed, more or less stable part of the
organic matter in mineral soils.

Leaching. The removal of soluble materials from soils or other
material by percolating water.

Microrelief. Minor surface configurations of the land.

Mineral soil. Soil composed mainly of inorganic (mineral) mate-
rial and low in content of organic material. Its bulk density
is greater than that of organic soil.

Mottling, seil. Irregularly marked with spots of different colors
that vary in number and size. Mottling in soils usually indi-
cates poor aeration and lack of drainage. Descriptive terms
are as follows: abundance—few, common, and many;
size—fine, medium, and coarse; and contrast—faint, dis-
tinct, and prominent. The size measurements are these:
fine, less than 5 millimeters (about 0.2 inch) in diameter
along the greatest dimension; medium, ranging from 5 mil-
limeters to 15 millimeters (about 0.2 to 0.6 inch) in diameter
along the greatest dimension; and coarse, more than 15
millimeters (about 0.6 inch) in diameter along the greatest
dimension. .

Mulch tillage. Tillage or preparation of the soil in such a way
that plant residue is left on the surface.

Munsell notation. A system for designating color by degrees of
the three simple variables—hue, value, and chroma. For
example, a notation of 10YR 6/4 is a color with a hue of
10YR, a value of 6, and a chroma of 4.

Ped. An individual natural soil aggregate, such as a crumb, a
prism, or a block, in contrast to a clod.

Pedon. The smallest volume that can be called “a soil.” A pedon
is three dimensional and large enough to permit study of
all horizons. Its area ranges from about 10 to 100 square
feet (1 square meter to 10 square meters), depending on the
variability of the soil.

Percs slowly. The slow movement of water through the soil
adversely affecting the specified use.

pH value. A numerical means for designating acidity and alka-
linity in soils. A pH value of 7.0 indicates precise neutrality;
a higher value, alkalinity; and a lower value, acidity.

Plinthite. The sesquioxide-rich, humus-poor, highly weathered
mixture of clay with quartz and other diluents that com-
monly appears as red mottles, usually in platy, polygonal,
or reticulate patterns. Plinthite changes irreversibly to an
ironstone hardpan or to irregular aggregates on exposure
to repeated wetting and drying, especially if it is exposed
also to heat from the sun. In a moist soil, plinthite can be
cut with a spade, whereas ironstone cannot be cut, but can
be broken or shattered with a spade. Plinthite is one form
of the material that has been called laterite.

Plowpan. A compacted layer formed in the soil immediately
below the plowed layer.

Profile, soil. A vertical section of the soil through all its hori-
zons 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;
an alkaline soil is one that is alkaline in reaction. In words,
the degrees of acidity or alkalinity are expressed thus:

pH
Extremely acid ...Below 4.5

pH
Mildly alkaline ____7.4t07.8
Very strongly acid_4.5 to 5.0 0 8.4

Moderately alkaline_7.9 t:

Strongly acid —_____ 5.1t0 5.5 Strongly alkaline __8.5 to 9.0
Medium acid —_____ 5.6 t0 6.0 - Very strongly

Slightly acid ______ 6.1t06.5 alkaline __.__9.1 and higher
Neutral . __.____ 6.6t0 7.3

Relief. The elevations or inequalities of a land surface, consid-
ered collectively.

Saline-alkali soil. A soil that contains a harmful concentration
of salts and exchangeable sodium; or contains harmful salts
and has a highly alkaline reaction; or contains harmful salts
and exchangeable sodium and is strongly alkaline in reac-
tion. The salts, exchangeable sodium, and alkaline reaction
occur in the soil in such location that growth of most crop
plants is less than normal.

Saline soil. A soil that contains soluble salts in amounts that
impair growth of plants but that does not contain excess
exchangeable sodium.

Sand. Individual rock or mineral fragments in a soil that range
in diameter from 0.05 to 2.0 millimeters. Most sand grains
consist of quartz, but they may be of any mineral composi-
tion. The textural class name of any soil that contains 85
percent or more sand and not more than 10 percent clay.

Shrink-swell potential (engineering). Amount that a soil will
expand when wet or contract when dry. Indicates kinds of
clay in soil.

Silt. Individual mineral particles in a soil that range in diame-
ter from the upper limit of clay (0.002 millimeter) to the
lower limit of very fine sand (0.05 millimeter). Soil of the
silt textural class is 80 percent or more silt and less than
12 percent clay.

Slickensides. Polished and grooved surfaces produced by one
mass sliding past another. In soils, slickensides may occur
at the bases of slip surfaces on relatively steep slopes and
in swelling clays, where there is marked change in moisture
content.

Slickspots. Small areas in a field that are slick when wet because
they contain excess exchangeable sodium, or alkali.

Soil. A natural, three-dimensional body on the earth’s surface
that supports plants and that has properties resulting from
the integrated effect of climate and living matter acting on
earthy parent material, as conditioned by relief over pe-
riods of time.

Soil separates. Mineral particles less than 2 millimeters in
equivalent diameter and ranging between specified size
limits. The names and sizes of separates recognized in the
United States are as follows: Very coarse sand (2.0 to 1.0
millimeter) ; coarse sand (1.0 to 0.5 millimeter) ; medium
sand (0.5 to 0.25 millimeter) ; fine sand (0.25 to 0.10 milli-
meter) ; very fine sand (0.10 to 0.05 millimeter; silt (0.05
to 0.002 millimeter; and clay (less than 0.002 millimeter).
The separates recognized by the International Society of
Soil Science are as follows: I (2.0 to 0.2 millimeter); II (0.2
to 0.02 millimeter); IIT (0.02 to 0.002 millimeter); IV (less
than 0.002 millimeter).

Solum. The upper part of a soil profile, above the parent mate-
rial, in which the processes of soil formation are active. The
solum in mature soil includes the A and B horizons. Gen-
erally, the characteristics of the material in these horizons
are unlike those of the underlying material. The living roots
and other plant and animal life characteristic of the soil
are largely confined to the solum. )

Stones. Rock fragments greater than 10 inches in diameter if
rft;inded, and greater than 15 inches along the longer axis
if flat.

Structure, soil. The arrangement of primary soil particles into
compound particles or clusters that are separated from ad-
joining 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 hori-
zontal), columnar (prisms with rounded tops), blocky (an-
gular or subangular), and granular. Structureless soils are
either single grained (each grain by itself, as in dune sand)
or massive (the particles adhering together without any
regular cleavage, as in many claypans and hardpans).
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Subsoil. Technicallfr, the B horizon; roughly, the part of the
solum below plow depth.

Surface soil. The soil ordinarily moved in tillage, or its equiva-
lent in uncultivated soil, about 5 to 8 inches in thickness.
The plowed layer. i

Terrace. An embankment, or ridge, constructed across sloping
soils on the contour or at a slight angle to the contour. The
terrace intercepts surface runoff so that it may soak into the
soil or flow slowly to a prepared outlet without harm. Ter-
races in fields are generally built so they can be farmed.
Terraces intended mainly for drainage have a deep channel
that is maintained in permanent sod.

Texture, soil. The relative proportions of sand, silt, and clay
particles in a mass of soil. The basic textural classes, in
order of increasing proportion of fine particles, are sand,

loamy sand, sandy loam, loam, silt loam, silt, sandy clay

loam, clay loam, silty clay loam, sandy clay, silty clay, and

clay. The sand, loamy sand, and sandy loam classes may be

fiurther divided by specifying “coarse,” “fine,” or “very
ne.

Topsoil. A presumed fertile soil or soil material, or one that re-
sponds to fertilization, ordinarily rich in organic matter,
used to topdress roadbanks, lawns, and gardens.

Water t'able. The highest part of the soil or underlying rock ma-
terial that is wholly saturated with water. In some places an
upper, or perched, water table may be separated from a
lower one by a dry zone.

Water table, perched. The upper surface of a body of free ground
water that is separated from an underlying body of ground
water by unsaturated material.
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BrA
Bu
CaC
CrA
CrB
CxC
CsC2

CuB
De
Dg
DuB
EdA
FeC2
FoA
GaB
GdD
HeB
HeC
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LeD
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Mf
MgC
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GUIDE TO MAPPING UNITS

Mapping unit

Branyon clay, 0 to 1 percent slopes-------
Buchel clay, occasionally flooded---------
Catilla fine sand, 0 to 5 percent slopes--
Crockett fine sandy loam, 0 to 1 percent
S1OpeS=m- oo
Crockett fine sandy loam,

Crockett soils, 2 to 5 percent slopes,
eroded--------—cmmm e
Cuero sandy clay loam, 0 to 2 percent
S10pPeS=~ - = m e
Degola clay loam, occasionally flooded----
Degola soils, frequently flooded----------
Denhawken-Elmendorf complex, 0 to 3
percent SlopesS-----ceoommm e
Edna fine sandy loam, 0 to 1 percent
S1opes----~o- oo
Ferris soils, 3 to 5 percent slopes,

Garcitas gravelly loamy fine sand, 0 to 3
percent slopesS----------c-c-mromemenao
Goldmire very gravelly soils, 1 to 8
percent slopes-----c-me-cmooome o
Heiden clay, 1 to 3 percent slopes--------
Heiden clay, 3 to 5 percent slopes--------
Houston Black clay, 0 to 1 percent slopes-
Houston Black clay, 1 to 3 percent slopes-
Leemont clay, 3 to 5 percent slopes-------
Leemont clay, 5 to 8 percent slopes-------
Leming loamy fine sand, 0 to 5 percent
S1opeS-—m oo -
Lupe gravelly sandy clay loam, 1 to 8
percent slopes-----------cmmmmmmoooo
Mabank fine sandy loam, 0 to 1 percent
SlopesS----—-m e e
Mabank fine sandy loam, 1 to 3 percent
SlopeS-=---m e e
Meguin silty clay loam, occasionally
flooded---------mmmmme e
Meguin soils, frequently flooded----------
Miguel fine sandy loam, 3 to 5 percent
Slopes==ccmm o e
Miguel fine sandy loam, 3 to 5 percent
slopes, eroded-----------~------ccoc----
Monteola clay, 0 to 1 percent slopes------
Monteola clay, 1 to 3 percent slopes------
Natraqualfs--------cmmme o
Nueces-Sarita complex, 0 to 5 percent

Orelia fine sandy loam, 0 to 2 percent
Slopes---=- - e

Papalote fine sandy loam, 0 to 1 percent
SlopeS-cm e

Papalote fine sandy loam, 1 to 3 percent

10
10

11

11

13

14

19

20

20

20
20

22
22
23
23
23
24
24
25

25

Capability Pasture and
unit hay group Range site
Symbol Page ‘ Symboi Name Page
IIw-3 38 7A Blackland 44
IIw-3 38 7A Clayey Bottomland 45
IITe-9 39 9B Deep Sand Savannah 46
I11s-2 39 8A Claypan Prairie (BL)1/ 45
I1le-1 38 8A Claypan Prairie (BL)1/ 45
IVe-1 39 8A Claypan Prairie (BL)1/ 45
IVe-5 40 8A Claypan Prairie (BL)1/ 45
ITe-4 37 7C Clay Loam 44
IIw-2 38 1C Loamy Bottomland 47
Vw-1 40 1C Loamy Bottomland 47
IIIe-4 38 7A Blackland 44
ITIw-1 39 8A Claypan Prairie (C0)2/ 45
IVe-2 39 7A Eroded Blackland 46
ITIw-2 39 9A Sandy Prairie 47
IVs-2 40 9A Sandy Prairie 47
VIs-2 40 | ------ Gravelly 46
ITe-1 37 7A Blackland 44
IIle-2 38 7A Blackland 44
IIw-3 38 7A Blackland 44
IIe-1 37 7A Blackland 44
IIIe-3 38 7A Blackland 44
IVe-2 39 7B Blackland 44
I1Te-9 39 9A Loamy Sand 47
VIs-2 40 8C Gravelly Loam 46
ITIw-1 39 8A Claypan Prairie (BL)1/ 45
IIIe-1 38 8A Claypan Prairie (BL)1l/ 45
IIw-2 38 1C Loamy Bottomland 47
Vw-1 40 1C Loamy Bottomland 47
IVe-3 39 8A Tight Sandy Loam 48
IVe-3 39 8A Tight Sandy loam 48
I1s-1 38 7A Blackland 44
I1Ie-2 38 7A Blackland 44
VIs-1 40 |  ------ Salty 48
ITIe-5 38 9A Deep Sand 45
ITTw-1 39 8A Claypan Prairie (RG)3/ 45
I1s-2 38 8A Tight Sandy Loam 48
ITe-2 37 8A Tight Sandy Loam 48
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RuA
RuB
RuC
SaA
SaB
SaC
SaD
SbC2
ShC
ShD
SkD

Sn
StA

StC
TeC
TgC
To

Tr

VaD
WeB
WeC
WsA

WsB
Za

GUIDE TO MAPPING UNITS--Continued

Mapping unit

Runge fine sandy loam, 0 to 1 percent

slopes--------m---=-----oo-omomomoooo-ao
Runge fine sandy loam, 1 to 3 percent
§lopes--=-m-=---m--------em---sosooooooe-
Runge fine sandy loam, 3 to 5 percent
slopes----=-=m-==-------------mm-o-moooe
Sarnosa fine sandy loam, 0 to 1 percent
S10pesS------=mme-mem-cosoomoo—o——em-—--oe
Sarnosa fine sandy loam, 1 to 3 percent
$10pes-=-==-c------mmmmmmmmomcoooomooom-
Sarnosa fine sandy loam, 3 to 5 percent
slopes----==-=--==--=c------e--m-moooono-
Sarnosa fine sandy loam, 5 to 8 percent

slopes------=mm==mcmomcoooooomommmmmo oo

Shiner fine sandy loam, 1 to 5 percent

slopes-----=-m=---m---o---omooomooooooeo

Shiner fine sandy loam, 5 to 8 percent

slopes------===-=m--c--o-s------mmmmeoo-

Sinton loam------==--c-—-c-eoo-oo—ooo—ooo-—

Straber loamy fine sand, 0 to 1 percent

S1OpeS-------=mmmemmmomo——o—ooom--m-eoe

Straber loamy fine sand, 1 to 5 percent

slopes-----==mm-m----o--mooo--mmo-ooooo-

Tremona loamy fine sand, 0 to 5 percent

slopes--=---=--------e---sm--o——oooooooo

Tremona gravelly loamy sand, 1 to 5

percent slopes-----=----------=--------o-
Trinity clay, occasionally flooded--------
Trinity clay, frequently flooded----------

Valco sandy clay loam, 1 to 8 percent

slopes--------===----------o---mmoooooe-
Weesatche sandy clay loam, 1 to 3 percent
slopes-------===--mmm--oo-o—o-ommmemmmoe
Weesatche sandy clay loam, 3 to 5 percent
slopes----=---==--==----------o---—-ooooo-
Wilson clay loam, 0 to 1 percent slopes---
Wilson clay loam, 1 to 3 percent slopes---
Zalla fine sand, occasionally flooded-----

1/

Page

26
26
26
28
28
28
28
28
29
29

30
31

32
32
33
33
33
33
34
34
35
35

35
36

Capability  Pasture and
unit hay group Range site
Symbol Page Symbol Name Page
IIc-1 38 8C Sandy Loam 47
IIe-3 37 8C Sandy Loam 47
IIIe-8 38 8C Sandy Loam 47
IIc-1 38 8C Gray Sandy Loam 46
ITe-3 37 8C Gray Sandy Loam 46
IIle-8 38 8C Gray Sandy Loam 46
IVe-7 40 8C Gray Sandy Loam 46
IVe-6 40 8C Gray Sandy Loam 46
IVe-4 39 14A Chalky Ridge 44
Vie-1 40 14A Chalky Ridge 44
VIs-2 40 |  ------ Gravelly 46
IIw-2 38 2A Loamy Bottomland 47
II1s-1 39 9A Sandy 47
IITIe-1 38 9A Sandy 47
IITe-6 38 9A Sandy 47
IVs-2 40 9A Gravelly 46
ITw-1 37 1A Clayey Bottomland 45
Vw-1 40 1A Clayey Bottomland 45
IVs-1 40 13A Shallow 48
ITe-3 37 7C Clay Loam 44
I1le-7 38 7C Clay Loam 44
IIIw-3 39 7H Claypan Prairie (BL)1/ 45
IITe-10 39 7H Claypan Prairie (BL)1/ 45
IVw-1 40 3A Loamy Bottomland 47

BL refers to Texas Blackland Prairie land resource area.

2/

CO refers to Gulf Coast Prairie land resource area.

3/

“RG refers to Rio Grande Plain land resource area.
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