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Consult **Contents®* for parts of the publication that will meet your specific needs,

This survey contains useful information for farmers or ranchers, foresters or
agronomists; for planners, community decision makers, engineers, developers,

builders, or homebuyers; for conservationists, recreationists, teachers, or

students; 1o specialists in wildlife management, waste disposal, or pollution centrol
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This soil survey is a publication of the National Cooperative Soil Survey, a
joint effort of the United States Department of Agriculture and other federal
agencies, state agencies including the Agricultural Experiment Stations, and
local agencies. The Soil Conservation Service has leadership for the federal
part of the National Cooperative Soil Survey. In line with Department of
Agriculture policies, benefits of this program are available to all, regardless of
race, color, national origin, sex, religion, marital status, or age.

This survey was made cooperatively by the Soil Conservation Service and
the Texas Agricultural Experiment Station. It is part of the technical assistance
furnished to the Austin County Soil and Water Conservation District and the
Navasota Soil and Water Conservation District. Major fieldwork for this soil
survey was performed in the period 1975-80. Soil names and descriptions were
approved in 1981. Unless otherwise indicated, statements in this publication
refer to conditions in the survey area in 1981.

Soil maps in this survey may be copied without permission. Enlargement of
these maps, however, could cause misunderstanding of the detail of mapping.
If enlarged, maps do not show the small areas of contrasting soils that could
have been shown at a larger scale.

Cover: Watermelons on Kenney loamy fine sand.
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foreword

This soil survey contains information that can be used in land-planning programs in
Austin and Waller Counties. It contains predictions of soil behavior for selected land uses.
The survey also highlights limitations and hazards inherent in the soil, improvements
needed to overcome the limitations, ahd the impact of selected land uses on the
environment.

This soil survey is designed for many different users. Farmers, ranchers, foresters, and
agronomists can use it to evaluate the potential of the soil and the management needed for
maximum food and fiber production. Pianners, community officials, engineers, developers,
builders, and home buyers can use the survey to plan land use, select sites for
construction, and identify special practices needed to insure proper performance.
Conservationists, teachers, students, and specialists in recreation, wildlife management,
waste disposal, and pollution control can use the survey to help them understand, protect,
and enhance the environment.

Great differences in soil properties can occur within short distances. Some soils are
seasonally wet or subject to flooding. Some are shallow to bedrock. Some are too unstable
to be used as a foundation for buildings or roads. Clayey or wet soils are poorly suited to
use as septic tank absorption fields. A high water table makes a soil poorly suited to
basements or underground installations.

These and many other soil properties that affect land use are described in this soil
survey. Broad areas of soils are shown on the general soil map. The location of each soil is
shown on the detailed soil maps. Each soil in the survey area is described. \Informatlon on
specific uses is given for each soil. Help in using this publication and additional information
are available at the local office of the Soil Conservation Service or the Cooperative
Extension Service.

Mc'”?‘afﬁ/v—

George C. Marks
State Conservationist
Soil Conservation Service
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AUSTIN AND WALLER COUNTIES are in southeast-
central Texas. Their total area is 753,280 acres (1,177
square miles). The Brazos River is the boundary
between the two counties.

Bellville is the county seat of Austin County, and
Hempstead is the county seat of Waller County. Also in
Austin County are Bleiblerville, Cat Spring, Industry,
Kenney, New Ulm, Sealy, Shelby, and Wallis. Waller
County contains Brookshire, Pattison, Prairie View, and
Waller.

The survey area is dissected by many well defined
drainageways. Most of the area drains into the Brazos
River. Parts of Austin County drain into the San Benard
and Colorado Rivers. Part of Waller County drains into
the San Jacinto River.

Elevation in the two counties ranges from about 120
feet above sea level along the Brazos River to about
460 feet in northwestern Austin County. The highest
elevation in Waller County is about 370 feet.

Descriptions, names, and delineations of soils in the
survey do not fully agree with those on soil maps for
adjacent counties. The disagreements result from
improvements in knowledge of soils, modifications in
series concepts, and differences in intensity of mapping
or in the extent of soils in the areas.

general nature of the area

In 1821, Stephen F. Austin received permission from
the Spanish government to settle 300 families in Texas.
Austin’s colony included all of present-day Austin-and
Waller Counties. San Felipe, in southern Austin County,
was established in 1824 as the headquarters for the
colony.

Austin County was organized in 1836 and named for
Stephen F. Austin. Waller County was created in 1873
from portions of Austin and Grimes Counties. It was
named for Edwin Waller, a leader in the Republic of
Texas.

The population of the counties increased until about
1910, then decreased until about 1950, to remain stable
until 1970. Since 1970, the population has increased
rapidly because of proximity to Houston. The population
of Austin County was 16,352 in 1980, and the population
of Waller County was 23,650.

Throughout the history of this area, farming and
ranching have been the main means of livelihood. In
recent years, more people commute to jobs in Houston;
and many people from Houston have purchased small
farms in the area. Many areas have been subdivided for
homesites, and the increase in urban use is expected to
continue.

agriculture

Pasture is the largest land use in the survey area,
followed by crops, range, and woodland. Pasture and
range are used mainly for production of beef cattle. Most
operations are cow-calf, some ranchers adjust stocking
rates with stocker calves.

Much of Waller County is cultivated. Most of Austin
County is in pasture and range. Farms are also larger in
the less sloping parts of Waller County than in Austin
County. Many areas now in range, pasture, or woodland
are suitable for crops; and probably a considerable
acreage will continue to be farmed in the near future.

Urban uses take some land from agriculture each year.
Part of eastern Waller County is used for timber
production; however, the acreage of timber is declining
because of conversion to urban uses. 1



transportation and markets

The network of Interstate 10, U.S. Highway 290, and
many Texas highways and farm roads is excellent for
movement of agricultural products, industrial goods, and
other traffic.

The survey area is served by three major railroads.
Rail transport is becoming more important, but most
goods are moved by truck.

Many private air fields are in the area. Most are used
for agricultural purposes rather than for transportation.
Airplanes are used extensively in rice production in the
southern part of the survey area.

Because most of the survey area is less than 60 miles
from the port of Houston, transportation of corn,
soybeans, and rice is less costly for local farmers than
tor those farther inland. To take advantage of seasonal
markets, local farmers often plant early maturing
varieties. Much of the vegetable and truck crops is
marketed at roadside stands, and some is trucked to
market in Houston.

The largest livestock market in the area is at Sealy
and provides a continuous outlet for cattle, sheep, and
hogs.

natural resources

Soil is the most important natural resource in Austin
and Waller Counties. Food and fiber for market and
home and forage for livestock are the major sources of
income.

Water is another natural resource. Irrigation wells
provide water for rice farming in the southern part of the
area. The Brazos River is a source of irrigation water for
some farmers and a source of recreation. Wells also
provide water for urban use.

Gravel for construction is scarce. A few sand and
gravel deposits near the Brazos River and ironstone
gravel in the upper part of some soils are used for road
construction.

Oil and gas are produced in some parts of the survey
area.

climate
Prepared by the National Climatic Center, Asheville, North Carolina.

The area of Austin and Waller Counties is hot in
summer but cool in winter when occasional surges of
cold air cause a sharp drop in otherwise mild
temperatures. Rainfall is uniformly distributed throughout
the year, reaching a peak in spring. Snowfalls are
infrequent. Total annual precipitation is normally
adequate for cotton, feed grains, and small grains.

Table 1 gives data on temperature and precipitation
for the survey area as recorded at Sealy, Texas, in the
period 1951 to 1978. Table 2 shows probable dates of

Soil survey

the first freeze in fall and the last freeze in spring. Table
3 provides data on length of the growing season.

In winter the average temperature is 55 degrees F,
and the average daily minimum temperature is 44
degrees. The lowest temperature on record, which
occurred on February 2, 1951, is 8 degrees. In summer
the average temperature is 83 degrees, and the average
daily maximum temperature is 95 degrees. The highest
recorded temperature, which occurred on July 26, 1954,
is 110 degrees.

Growing degree days are shown in table 1. They are
equivalent to “heat units.” During the month, growing
degree days accumulate by the amount that the average.
temperature each day exceeds a base temperature (50
degrees F). The normal monthly accumulation is used to
schedule single or successive plantings of a crop
between the last freeze in spring and the first freeze in
fall.

The total annual precipitation is about 40 inches. Of
this, 22 inches, or 60 percent, usually falls in April
through September, which includes the growing season
for most crops. In 2 years out of 10, the rainfall in April
through September is less than 15 inches. The heaviest
1-day rainfall during the period of record was 6.05 inches
on September 12, 1961. Thunderstorms occur on about
60 days each year, and most occur in summer.

The average relative humidity in midafternoon is about
60 percent. Humidity is higher at night, and the average
at dawn is about 90 percent. The sun shines 70 percent
of the time possible in summer and 50 percent in winter.
The prevailing wind is from the south-southeast. Average
windspeed is highest, 9 miles per hour, in spring.

Tornadoes and severe thunderstorms occur
occasionally. These storms are local and short. The
pattern of damage is variable and spotty.

how this survey was made

Soil scientists made this survey to learn what soils are
in the survey area, where they are, and how they can be
used. They observed the steepness, length, and shape
of slopes; the size of streams and the general pattern of
drainage; the kinds of native plants or crops; and the
kinds of rock. They dug many holes to study 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, which has been changed very little by leaching
or by plant roots.

The soil scientists recorded the characteristics of the
profiles they studied and compared those profiles with
others in nearby counties and in more distant places.
They classified and named the soils according to
nationwide uniform procedures. They drew the
boundaries of the soils on aerial photographs. These
photographs show trees, buildings, fields, roads, and
other details that help in drawing boundaries accurately.
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The soil maps at the back of this publication were
prepared from aerial photographs.

The areas shown on a soil map are called map units.
Most map units are made up of one kind of soil. Some
are made up of two or more kinds. The map units in this
survey area are described under “General soil map
units” and “Detailed soil map units.”

While a soil survey is in progress, samples of some
soils are taken for laboratory measurements and for
engineering tests. All soils are field tested to determine
their characteristics. Interpretations of those
characteristics may be modified during the survey. Data
are assembled from other sources, such as test results,

records, field experience, and state and local specialists.
For example, data on crop yields under defined
management are assembled from farm records and from
field or plot experiments on the same kinds of soil.

But only part of a soil survey is done when the soils
have been named, described, interpreted, and delineated
on .aerial photographs and when the laboratory data and

other data have been assembled. The mass of detailed

information then needs to be organized so that it can be
used by farmers, rangeland and woodland managers,
engineers, planners, developers and builders, home
buyers, and others.






general soil map units

The general soil map at the back of this publication
shows broad areas that have a distinctive pattern of
soils, relief, and drainage. Each map unit on the general
soil map is a unique natural landscape. Typically, a map
unit consists of one or more major soils and some minor
soils. It is named for the major soils. The soils making up
one unit can occur in other units but in a different
pattern.

The general soil map can be used to compare the
suitability of large areas for general land uses. Areas of
suitable soils can be identified on the map. Likewise,
areas where the soils are not suitable can be identified.

Because of its small scale, the map is not suitable for
planning the management of a farm or field or for
selecting a site for a road or building or other structure.
The soils in any one map unit differ from place to place
in slope, depth, drainage, and other characteristics that
affect management.

The 15 soil associations make up about 99 percent of
area of the two counties; the rest is water.

loamy and sandy soils of prairies

The associations in this group make up about 35
percent of the survey area. The major soils are in the
Katy, Wockley, Hockley, and Monaville series. These
soils are nearly level to gently sloping. Native vegetation
is mainly mid and tall grasses.

Most areas of these soils are used for crops or
pasture. Rice, corn, peanuts, and specialty crops are
grown. Urban use is expanding.

1. Katy assoclation

Nearly level to gently sloping, somewhat poorly drained,
loamy soils

This association consists of soils on broad uplands.
The native vegetation was tall prairie grasses and
scattered shrubs.

This association makes up about 15 percent of the
survey area. It is about 60 percent Katy soils and 40
percent other soils.

Katy soils typically have a surface layer of grayish
brown fine sandy loam about 10 inches thick. The
subsurface layer is 12 inches of pale brown fine sandy
loam. The upper 7 inches of the subsoil is grayish brown
sandy clay loam, and the lower part, to a depth of 80

inches, is gray and light gray clay that has reddish and
brownish mottles.

Minor in this association are Aris, Edna, Hockley,
Midland, and Wockley soils. Nearly level, loamy Aris soils
are in slight depressions. Nearly level to gently sloping,
loamy Edna and Midland soils are on broad flats and
breaks. Nearly level to gently sloping, loamy Hockley and
Wockley soils are on the higher sides and tops of hills.

This association is used mainly for crops and pasture.
These soils are the main soils used for growing rice in
the survey area. They are ideally suited to rice because
of the loamy surface layer and clayey subsoil. Some
areas have been subdivided for homesites and small
farms. The major problems for urban uses are the
moderately slow permeability and restricted drainage.

2. Hockley-Wockley-Monaville association

Nearly level to gently sloping, moderately well drained
and somewhat poorly drained, loamy and sandy soils

This association consists of gently sloping Hockley
and Monaville soils on hillsides and ridges and nearly
level to gently sloping Wockley soils on foot slopes and
flats. The native vegetation is mostly tall prairie grasses
with scattered trees and shrubs.

This association makes up 12 percent of the survey
area. It is 28 percent Hockley soils, 16 percent Wockley
soils, 11 percent Monaville soils, and 45 percent minor
soils.

Hockley soils typically have a surface layer of brown
fine sandy loam about 7 inches thick. The subsurface
layer is 15 inches of grayish brown fine sandy loam. The
subsoil is sandy clay loam that is yellowish brown in the
upper part, light yellowish brown in the middle part, and
light gray in the lower part to a depth of 61 inches.
Reddish, yellowish, and brownish mottles occur
throughout the subsoil.

Wockley soils typically have a surface layer of dark
grayish brown fine sandy loam about 12 inches thick.
The subsurface layer is 11 inches of brown fine sandy
loam. The subsoil is light brownish gray sandy clay loam
in the upper part, light gray clay loam in the middle part,
and mottled clay loam in the lower part to a depth of 80
inches. Mottles are reddish, yellowish, and grayish.

Monaville soils typically have a surface layer of brown
loamy fine sand about 15 inches thick. The subsurface
layer is 13 inches of yellowish brown loamy fine sand.



The subsoil is sandy clay loam that is light yellowish
brown and pale brown in the upper part, dark grayish
brown in the middlé part, and yellowish brown in the
lower part to a depth of 74 inches.

Minor in this association are Edna, Katy, Midland,
Kenney, Nahatche, Segno, and Waller soils. The nearly
level to gently sloping, loamy Edna, Katy, and Midland
soils are on foot slopes and flats. Gently sloping Kenney
soils are on sides and tops of ridges. Nearly level, loamy
Nabhatche soils are on flood plains. Nearly level Waller
soils are in depressions.

This association is used mainly for pasture and crops.
The main crops are corn, peanuts, and soybeans.
Coastal bermudagrass and bahiagrass are the principal
grasses in improved pasture. Some areas have been
subdivided for homesites and small farms. The main
limitations for urban uses are restricted drainage and
moderately slow permeability in some places.

3. Wockley-Hockley assoclation

Nearly level to gently sloping, somewhat poorly drained
and moderately well drained, loamy soils

This association consists of nearly level to gently
sloping Wockley soils on foot slopes and flats and gently
sloping Hockley soils on hillsides and ridges (fig. 1). The
native vegetation is mostly tall prairie grasses and
scattered small trees and shrubs.

This association makes up about 8 percent of the
survey area. It is 38 percent Wockley soils, 18 percent
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Hockley soils, and 44 percent minor soils.

Wockley soils typically have a surface layer of dark
grayish brown fine sandy loam about 12 inches thick.
The subsurface layer is 11 inches of brown fine sandy
loam. The subsoil is light brownish gray sandy clay loam
in the upper part, light gray clay loam in the middle part,
and mottled clay in the lower part to a depth of 80
inches. Mottles are reddish, yellowish, and grayish.

Hockley soils typically have a surface layer of brown
fine sandy loam about 7 inches thick. The subsurface
layer is 15 inches of grayish brown fine sandy loam. The
subsoil is sandy clay loam that is yellowish brown in the
upper part, light yellowish brown in the middle part, and
light gray in the lower part to a depth of 61 inches.
Reddish, yellowish, and brownish mottles are throughout
the subsail.

Minor in this association are Edna, Katy, Midland,
Monaville, Kenney, Nahatche, Segno, and Waller soils.
Nearly level to gently sloping, loamy Edna, Katy, and
Midland soils are on foot slopes and broad flats. Gently
sloping, sandy Monaville and Kenney soils are on sides
and tops of ridges. Nearly level, loamy Nahatche soils
are on flood plains. Gently sloping, loamy Segno soils
are on side slopes and breaks. Nearly level, loamy
Waller soils are in depressions.

The association is used mainly for crops and pasture.
The main crops are corn, peanuts, and soybeans.
Coastal bermudagrass and bahiagrass are the principal
grasses in improved pasture. Some areas have been
subdivided for homesites and small farms. The main
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Figure 1.—Pattern of solls in the Wockiey-Hockley assoclation.
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limitations for urban uses are restricted drainage and
moderately slow permeability in some places.

sandy and loamy soils of savannahs

The associations in this group make up about 22
percent of the survey area. The major soils are in the
Tabor, Tremona, Chazos, Kenney, and Catilla series.
These soils are nearly level to sloping. Native vegetation
includes tall grasses and scattered hardwoods.

Most areas of these soils are used for pasture and
range. Some areas are cropped to corn, peanuts, and
other specialty crops. Urban use is expanding.

4, Tabor-Tremona-Chazos association

Gently sloping to sloping, moderately well drained and
somewhat poorly drained, loamy and sandy soils

This association consists of Tabor soils on hillsides,
Tremona soils on foot siopes, and Chazos soils on
ridges and breaks. The native vegetation was tall
grasses and scattered hardwoods.

This association makes up about 8 percent of the
survey area. It is about 25 percent Tabor soils, 18
percent Tremona soils, 12 percent Chazos soils, and 45
percent minor soils.

Tabor soils typically have a surface layer of brown fine
sandy loam about 9 inches thick. The subsurface layer is
6 inches of very pale brown fine sandy loam. The subsoil
is 47 inches of clay that is yellowish -brown in the upper
part and light gray in the lower part. The underlying layer
is light brownish gray clay to a depth of 69 inches.

Tremona soils typically have a surface layer of dark
brown loamy fine sand about 6 inches thick. The
subsurface layer is 20 inches of light brown loamy fine
sand that is gravelly in the lower part. The upper 22
inches of the subsoil is grayish brown clay, and the lower
7 inches is light gray sandy clay. The underlying layer is
dark yellowish brown clay to a depth of 70 inches.

Chazos soils typically have a surface layer of brown
loamy fine sand about 8 inches thick. The subsurface
layer is 7 inches of yellowish brown loamy fine sand. The
subsoil is 40 inches of clay that is mottled with browns in
the upper part and is light gray in the lower part. The
underlying layer is light gray clay.

Minor in this association are Axtell, Crockett, Lufkin,
Rader, Styx, and Straber soils. Gently sloping to sloping,
loamy Axtell and Crockett soils are on side slopes and
breaks. Nearly level to gently sloping, loamy Lufkin soils
are in slight depressions and on lower parts of side
slopes. Nearly level to gently sloping, loamy Rader soils
are on divides and broad flats. Gently sloping, sandy
Styx and Straber soils are on tops and sides of ridges.

This association is used mainly for range and pasture.
Most areas of range are wooded. Some areas are
cropped to corn, cotton, forage sorghum, grain sorghum,
small grains, and truck crops. The major limitations for

urban uses are the slow to very slow permeability and
the shrink-swell potential.

5. Kenney-Tabor-Chazos association

Gently sloping to sloping, well drained and moderately
well drained, sandy and loamy soils

This association consists of Kenney soils on ridges
and side slopes, Tabor soils on foot slopes and hillsides,
and Chazos soils on ridges and breaks. The native
vegetation was mainly tall bluestem, indiangrass, shrubs,
and scattered oak.

This association makes up about 7 percent of the
survey area. It is about 31 percent Kenney soils, 15
percent Tabor soils, 8 percent Chazos soils, and 46
percent minor soils. :

Kenney soils typically have a surface layer of brown
loamy fine sand about 8 inches thick. The subsurface
layer is 54 inches of pale brown and very pale brown
loamy fine sand. The subsoil is red sandy clay loam to a
depth of 80 inches.

Tabor soils typically have a surface layer of brown fine
sandy loam 9 inches thick. The subsurface layer is 6
inches of very pale brown fine sandy loam. The subsoil
is 47 inches of clay that is yellowish brown in the upper
part and light gray in the lower part. The underlying layer
is light brownish gray clay to a depth of 69 inches.

Chazos soils typically have a surface layer of brown
loamy fine sand about 8 inches thick. The subsurface
layer is 7 inches of yellowish brown loamy fine sand. The
subsoil is 40 inches of clay that is mottled with browns in
the upper part and is light gray in the lower part. The
underlying layer is light gray clay.

Minor in this association are Axtell, Monaville,
Nahatche, Rader, Styx, and Tremona soils. Gently
sloping to sloping, loamy Axtell soils are on ridges and
hilisides. Gently sloping, sandy Monaville and Styx soils
are on higher ridges and hills. Nearly level, loamy
Nahatche soils are on flood plains. Nearly level to gently
sloping, loamy Rader soils are on broad divides and
flats. Gently sloping to sloping, sandy Tremona soils are
on side slopes and ridges.

This association is used mainly for pasture and crops.
The major pasture grasses are coastal bermudagrass
and bahiagrass. The major crops are watermelons and
other truck crops rotated with corn and peanuts. Most
wooded areas are used for grazing. Some areas are
being developed as homesites. Shrink-swell potential
and very slow permeability are limitations in some
places.

6. Catllla-Tremona association

Nearly level to sloping, moderately well drained and
somewhat poorly drained, sandy soils
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Flgure 2.—Pattern of solis in the Catilla-Tremona assoclation.

This association consists of Catilla soils on undulating
uplands and Tremona soils on foot slopes (fig. 2). The

native vegatation was bluestems and scattered
hardwoods.

This association makes up 7 percent of the survey
area. It is about 33 percent Catilla soils, 22 percent
Tremona soils, and 45 percent minor soils.

Catilla soils typically have a surface layer of dark
brown loamy fine sand about 5 inches thick. The
subsurface layer is 45 inches of loamy fine sand that is
brown in the upper part and pale brown in the lower part.
The subsoil, to a depth of 72 inches, is pale brown
sandy clay loam that has red and yellowish brown
mottles.

Tremona soils typically have a surface layer of dark
brown loamy fine sand about ® inches thick. The
subsurface layer is 20 inches of light brown loamy fine
sand that is gravelly in the lower part. The upper 22
inches of the subsoil is grayish brown clay, and the lower
7 inches is light gray sandy clay. The underlying layer is
dark yellowish brown clay to a depth of 70 inches.

Minor in this association are Newulm, Straber, and
Tabor soils. Gently sloping, sandy Newulm soils are on
tops and sides of hills. Gently sioping to sloping, sandy
Straber soils and gently sloping, loamy Tabor soils are
on hillsides and foot slopes.

This association is used mainly for pasture and
wooded range. The major pasture grasses are coastal
bermudagrass and bahiagrass. Range is mostly tall
grasses with yaupon and hardwoods. Some areas have
been subdivided for homesites and recreational farms.
The main limitations for crops are the low available water
capacity and acidity.

clayey and loamy solls of flood plains

The associations in this group make up about 16
percent of the survey area. The major soils are in the
Brazoria, Norwood, and Trinity series. These soils are
nearly level to gently sloping. Most of these soils are
flooded rarely to frequently. Some have a seasonal high
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water table. Native vegetation is mainly mid and tail
grasses.

Most areas of these soils are used for pasture, crops,
or range. Corn, grain sorghum, forage sorghum, and
small grains are grown.

7. Brazoria-Norwood association

Nearly level to gently sloping, somewhat poorly drained
to welf drained, clayey and loamy soils

This association consists of soils on broad flood plains
along the Brazos River (fig. 3). Norwood soils are near
the river channel and are slightly higher than the
Brazoria soils. Some areas are subject to occasional
flooding. The native vegetation was tall grasses and elm,
hackberry, pecan, and other trees.

This association makes up about 13 percent of the
survey area. It is 55 percent Brazoria soils, 15 percent
Norwood soils, and 30 percent minor soils.

Brazoria soils typically have a surface layer of dark
reddish brown clay about 20 inches thick. Below this is
clay that is reddish brown in the upper part and dark
reddish brown in the lower part to a depth of 80 inches.

Norwood soils typically have a surface layer of reddish

Clayey and Loamy
Alluvium

Ok lared-Norwood
comp lex

brown silty clay loam about 16 inches thick. The upper
20 inches of the underlying layer is reddish brown silt
loam, the next 16 inches is light reddish brown very fine
sandy loam, and the lower part is dark reddish brown
clay to a depth of 72 inches.

Minor in this association are Clemville, Nahatche,
Oklared, and Sumpf soils. Nearly level, loamy Clemville
and Oklared soils are on flood. plains adjacent to river
channels. Nearly level, loamy Nahatche soils are around
the confluences of local streams and the Brazos River.
Clayey Sumpf soils are in depressions in cut-off river
meanders.

This association is used mainly for crops and pasture.
Corn is the major crop. Many areas of pasture have
been improved by planting bermudagrass. The areas
subject to flooding are not suitable for urban uses. The
other areas are limited by wetness and very slow
permeability.

8. Trinity association
Nearly level, somewhat poorly drained, clayey soils

This association consists of soils on broad floqd
plains. These areas are subject to frequent flooding. The

Witlis
Formation

Loamy and Clayey
Sediments

Figure 3.—Pattern of solls in the Brazorla-Norwood association.
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native vegetation is tall grasses and scattered
hardwoods.

This association makes up about 3 percent of the
survey area. It is 70 percent Trinity soils and 30 percent
minor soils.

Trinity soils typically have a surface layer of black clay
about 16 inches thick. Below this is very dark gray and
black clay to a depth of 65 inches.

Minor in this association are Bosque and Eufaula soils.
The nearly level, loamy Bosque soils are on flood plains
near the channels of large and small streams. Nearly
level to gently sloping, sandy Eufaula soils are on low
hillsides adjacent to the flood plains.

This association is used mainly for range and pasture.
The areas are not suitable for crops and urban uses
because of flooding. Some areas are used mostly for
recreation and wildlife habitat. Other areas are used for
grazing and hay; native grasses are used in some parts,
and bermudagrass has been planted in others.

clayey and loamy soils of blacklands

The associations in this group make up about 15
percent of the survey area. The major soils are in the
Frelsburg, Latium, Crockett, Klump, Carbengle, Brenham,
Bleiblerville, Wilson, and Burleson series. These soils are
nearly level to strongly sloping. Native vegetation is mid
and tall grasses and scattered mottes of trees.

Most areas of these soils are used for pasture, range,
and crops. Corn, grain sorghum, forage sorghum, and
small grains are the main crops.

9. Frelsburg-Latium-Crockett assoclation

Gently sloping to strongly sloping, well drained and
moderately well drained, clayey and loamy soils

This association consists of gently sloping to sloping
Frelsburg soils on upper parts of side slopes and ridges,
gently sloping to strongly sloping Latium soils on
hilisides, and gently sloping Crockett soils on lower parts
of side slopes. The native vegetation was tall grasses
with live oak, elm, and hackberry along breaks and along
small streams.

This association makes up about 6 percent of the
survey area. It is about 30 percent Frelsburg soils, 22
percent Latium soils, 15 percent Crockett soils, and 33
percent minor soils.

Frelsburg soils typically have a surface layer of very
dark gray and dark gray clay about 15 inches thick. The
next 40 inches is dark grayish brown clay. The
underlying layer is light brownish gray clay to a depth of
65 inches.

Latium soils typically have a surface layer of olive gray
clay about 4 inches thick. Below this is olive clay to a
depth of 60 inches.

Crockett soils typically have a surface layer of dark
grayish brown fine sandy loam about 8 inches thick. The
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subsoil is 53 inches of clay that is brown in the upper
part, olive brown in the middle part, and yellowish red in
the lower part. The underlying layer is yellowish red clay
loam to a depth of 72 inches.

Minor in this association are Bleiblervilie, Bosque,
Brenham, Carbengle, Cuero, Klump, and Knolle soils.
Gently sloping, clayey Bleiblerville soils are on ridges.
Nearly level, loamy Bosque soils are on flood plains of
the smaller streams. Gently sloping to sloping, loamy
Brenham and Carbengle soils are on side slopes. Gently
sloping to strongly sloping, loamy Cuero soils are on foot
slopes. Gently sloping to sloping, loamy Klump soils are
on ridges.

This association is used mainly for range and pasture.
Some areas are cultivated to forage sorghum and small
grains. The major limitations for urban uses are the
shrink-swell potential and very slow permeability.

10. Klump-Carbengle-Brenham association
Gently sloping to sloping, well drained, loamy soils

This association consists of Klump soils on tops and
upper sides of hills and gently sloping to sloping
Carbengle and Brenham soils on hillsides and breaks.
The native vegetation is tall prairie grasses with
scattered hardwoods along drainageways.

This association makes up about 5 percent of the
survey area. It is about 20 percent Klump soils, 20
percent Carbengle soils, 15 percent Brenham soils, and
45 percent minor soils.

Klump soils typically have a surface layer of dark
brown sandy loam about 12 inches thick. The subsoil is
sandy clay loam that is dark brown and mottled dark
brown and dark red in the upper part, red in the middle
part, and yellowish red in the lower part to a depth of 55
inches.

Carbengle soils typically have a surface layer of very
dark grayish brown clay loam about 10 inches thick. The
subsoil is 14 inches of light olive brown clay loam.
Weakly cemented sandstone extends to a depth of 58
inches.

Brenham soils typically have a surface layer of very
dark brown clay loam about 17 inches thick. The subsoil
is silty clay loam that is light olive brown in the upper
part and mottled browns and grays in the lower part to a
depth of 60 inches.

Minor in this association are Bleiblerville, Crockett,
Frelsburg, Knolle, and Latium soils. Gently sloping
Bleiblerville soils are on ridgetops and broad divides.
Gently sloping to sloping Crockett soils and gently
sloping to strongly sloping Frelsburg and Latium soils are
on side slopes and breaks. Gently sloping Knolle soils
are on ridges.

This association is used mainly for range, pasture, and
crops. The main crops are small grains and forage
sorghum. The main pasture grasses are coastal
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Figure 4.—Pattern of solils in the Frelsburg-Blelblerville-Latium assoclation.

bermudagrass and bahiagrass. This association is
generally suited to urban uses; however, in some places
slope, depth to rock, and shrink-swell potential are
limitations.

11. Frelsburg-Bleiblerville-Latium association

Gently sloping to strongly sloping, well drained and
moderately well drained, clayey soils

This association consists of gently sloping to sloping
Frelsburg soils on upper parts of side slopes and breaks,
gently sloping Bleiblerville soils on ridges and divides,
and gently sloping to strongly sloping Latium soils on
hillsides (fig. 4). The native vegetation was tall grass
prairie with live oak, elm, and hackberry along breaks
and small streams.

This association makes up about 2 percent of the
survey area. It is about 33 percent Frelsburg soils, 21
percent Bleiblerville soils, 13 percent Latium soils, and

33 percent minor soils.

Frelsburg soils typically have a surface layer of dark
gray and very dark gray clay about 15 inches thick. The
next 40 inches is dark grayish brown clay. The
underlying layer is light brownish gray clay to a depth of
65 inches.

Bleiblerville soils typically have a surface layer of black
clay about 18 inches thick. Below this to a depth of 70
inches is clay that is gray in the upper part and grayish
brown in the lower part.

Latium soils typically have a surface layer of olive gray
clay about 4 inches thick. Below this is olive clay to a
depth of 60 inches.

Minor in this association are Bosque, Brenham,
Carbengle, Crockett, Cuero, and Klump soils. Nearly
level, loamy Bosque soils are on flood plains of local
streams. Gently sloping to sloping, loamy Brenham,
Carbengle, and Crockett soils are on side slopes and
breaks. Gently sloping to sloping, loamy Cuero soils are
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on footslopes. Gently sloping to sloping, loamy Klump
soils are on ridges.

This association is used for pasture and crops. Some
areas are in range. The major crops are forage sorghum,
small grains, and corn. The major limitations for urban
uses are shrink-swell potential and very slow
permeability.

12. Wilson-Burleson assoclation

Nearly level to gently s/opinag, somewhat poorly drained
and moderately we// drained, loamy and clayey soils

‘This association consists of soils on broad prairies.
The native vegetation was tall-grass prairie.

This association makes up about 2 percent of the
survey area. It is about 35 percent Wilson soils, 20
percent Burleson soils, and 45 percent minor soils.

_Wilson soils typically have a surface layer of very dark
gray clay loam about 7 inches thick. The upper 16
inches of the subsoil is dark gray silty clay, and the lower
part is dark gray and dark grayish brown clay to a depth
of 64 inches.

Burleson soils typically have a surface layer of very
dark gray clay about 15 inches thick. Below this is very
dark gray and dark grayish brown clay to a depth of 70
inches.

Minor in the association are Crockett, Mabank, and
Tabor soils. Gently sloping to sloping, loamy Crockett
soils are on breaks and side slopes. Nearly level to
gently sloping, loamy Mabank soils are on broad flats
and breaks. Gently sloping, loamy Tabor soils are on
breaks and footslopes.

This association is used mainly for crops and range. A
few areas are in pasture. The shrink-swell potential of
the clayey soils and the restricted drainage limit urban
uses.

clayey and loamy soils of prairies

The association in this unit makes up about 6 percent
of the survey area. The major soils are in the Lake
Charles, Midland, and Edna series. These soils are
nearly level to gently sloping. Native vegetation is tall
grasses.

Most areas of these soils are used for crops and
pasture. Corn, cotton, grain sorghum, small grains, rice,
and forage sorghum are the major crops. Urban use is
expanding.

13. Lake Charles-Midland-Edna association

Nearly level to gently sloping, somewhat poorly drained
and poorly drained, clayey and loamy soils

This association consists of soils on broad coastal
prairies. The native vegetation was mostly tall bluestem.
This association makes up 6 percent of the survey

area. It is about 50 percent Lake Charles soils, 30
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percent Midland soils, 10 percent Edna soils, and 10
percent minor soils.

Lake Charles soils typically have a surface layer of
black clay about 9 inches thick. The next 36 inches is
very dark gray clay, and the next 17 inches is dark gray
clay. The underlying layer is grayish brown clay to a
depth of 69 inches.

Midland soils typically have a surface layer of dark
grayish brown clay loam about 6 inches thick. The upper
48 inches of the subsoil is dark gray clay, and the lower
12 inches is grayish brown clay. The underlying layer is
light brownish gray clay to a depth of 72 inches.

Edna soils typically have a surface layer of light
brownish gray fine sandy loam about 8 inches thick. The
subsoil is clay that is dark gray in the upper part, light
brownish gray in the middle part, and light yellowish
brown in the lower part to a depth of 65 inches.

Minor in this association are Aris, Katy, Hockley, and
Wockley soils. Nearly level, loamy Aris and Katy soils are
on broad flats. Nearly level to gently sloping, loamy
Hockley and Wockley soils are on slightly higher ridges
and flats.

This association is used mainly for crops and pasture.
The major crops are corn, grain sorghum, small grains,
and cotton on the clayey Lake Charles soils. Some rice
is grown on Edna and Midland soils. Pastures are mostly
native grasses, but some are coastal bermudagrass and
bahiagrass. The main limitations for urban uses are the
shrink-swell potential, wetness, and very slow
permeability.

sandy and loamy soils of timberlands

The associations in this group make up about 5
percent of the survey area. The major soils are in the
Depcor, Splendora, Boy, Conroe, and Landman series.
These soils are nearly level to strongly sloping. Native
vegetation inciuded tall grasses, pine, and hardwoods.

Most areas of these soils are used for woodland or
pasture. Some areas are cropped to corn or truck crops.
Urban use is expanding.

14. Depcor-Splendora-Boy assoclation

Nearly level to gently sloping, moderately well drained
and somewhat poorly drained, sandy and loamy soils

This association consists of gently sloping Depcor
soils on the middle and lower parts of side slopes, nearly
level Splendora soils on flats and near streams, and
gently sloping Boy soils on ridgetops (fig. 5). The native
vegetation is shortleaf and loblolly pirie, post oak, water
oak, pin oak, and other hardwoods with an understory of
shrubs and grasses.

This association makes up about 4 percent of the
survey area. It is about 25 percent Depcor soils, 15
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Figure 5.—Pattern of solls In the Depcor-Spilendora-Boy association.

percent Splendora soils, 12 percent Boy soils, and 48
percent minor soils.

Depcor soils typically have a surface layer of grayish
brown loamy fine sand about 6 inches thick. The
subsurface layer is 16 inches of pale brown loamy fine
sand. The subsoil, to a depth of 72 inches, is sandy clay
loam that is yellowish brown in the upper part and is
mottled gray with shades of gray, yellow, and red in the
lower part.

Splendora soils typically have a surface layer of fine
sandy loam, about 13 inches thick, that is light brownish
gray in the upper part and pale brown in the lower part.
The subsoil, to a depth of 60 inches, is sandy clay loam
that is grayish brown in the upper part and light gray in
the lower part.

Boy soils typically have a surface layer of grayish
brown loamy fine sand about 4 inches thick. The
subsurface layer is 41 inches of very pale brown loamy
fine sand. The subsoil, to a depth of 72 inches, is sandy
clay loam that is gray in the upper part and light gray in
the lower part.

Minor in this association are Annona, Conroe, Fetzer,
Landman, Larue, Nahatche, and Segno soils. Nearly
level to gently sloping, loamy Annona soils are on tops
and sides of hills. Gently sloping, sandy Conroe soils are
on ridgetops. Gently sloping, sandy Fetzer soils are on
footslopes. Gently sloping to sloping, sandy Landman
and Larue soils are on terraces and hillsides adjacent to
local streams. Gently sloping, loamy Segno soils are on
side slopes and ridges.

This association is used mainly for woodland and
pasture. Many areas have been developed as homesites.
The soils are suited to most crops grown in the area.
Th$ major limitation to urban uses is wetness of some
soils.

15. Conroe-Landman assoclation

Gently sloping to strongly sloping, moderately well
drained, sandy soils

This association consists of gently sloping Conroe
soils on hilltops and ridges and gently sloping to strongly
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sloping Landman soils on foot slopes. The native
vegetation was shortleaf and loblolly pine, post oak,
water oak, pin oak, hickory, and other hardwoods with an
understory of shrubs and grasses.

This association makes up about 1 percent of the
survey area. It is about 45 percent Conroe soils, 15
percent Landman soils, and 40 percent minor soils.

Conroe soils typically have a surface layer of brown
loamy fine sand about 6 inches thick. The subsurface
layer is 16 inches of light yellowish brown gravelly loamy
fine sand. The subsail is yellowish brown sandy clay in
the upper part and clay mottled with shades of red,
brown, and gray in the lower part to a depth of 70
inches.

Landman soils typically have a surface layer of grayish
brown loamy fine sand about 6 inches thick. The

subsurface layer is 59 inches of light brown loamy fine
sand. The subsoil is sandy clay loam that is reddish
yellow in the upper part and strong brown in the lower
part to a depth of 80 inches.

Minor in this association are Boy, Larue, and Nahatche
soils. Gently sloping, sandy Boy soils are on ridgetops.
Gently sloping to strongly sloping, sandy Larue soils are
on stream terraces and hillsides adjacent to streams.
Nearly level, loamy Nahatche soils are on flood plains of
local streams.

This association is used mainly for woodland. Most of
the soils are suitable for crops. Some areas are in
pasture. Many areas have been subdivided for
homesites. The main limitations for urban uses are the
sandy texture and wetness.
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The map units on the detailed soil maps at the back of
this survey represent the soils in the survey area. The
map unit descriptions in this section, along with the soil
maps, can be used to determine the suitability and
potential of a soil for specific uses. They also can be
used to plan the management needed for those uses.
More information on each map unit, or soil, is given
under “Use and management of the soils.”

Each map unit on the detailed soil maps represents an
area on the landscape and consists of one or more soils
for which the unit is named.

A symbol identifying the soil precedes the map unit
name in the soil descriptions. Each description includes
general facts about the soil and-gives the principal
hazards and limitations to be considered in planning for
specific uses.

Soils-that have profiles that are almost alike make up
a soil series. Except for differences in texture of the
surface layer or of the underlying material, all the soils of
a series have major horizons that are similar in
composition, thickness, and arrangement.

Soils of one series can differ in texture of the surface
layer or of the underlying material. They also can differ in
slope, stoniness, salinity, wetness, degree of erosion,
and other characteristics that affect their use. On the
basis of such differences, a soil series is divided into soi/
phases. Most of the areas shown on the detailed soil
maps are phases of soil series. The name of a soil
phase commonly indicates a feature that affects use or
management. For example, Hockley fine sandy loam, 1
to 3 percent slopes, is one of several phases in the
Hockley series.

" Some map units are made up of two or more major
soils. These map units are called soil complexes.

A soil complex consists of two or more soils in such
an intricate pattern or in such small areas that they
cannot be shown separately on the soil maps. The
pattern and proportion of the soils are somewhat similar
in all areas. Oklared-Norwood complex, frequently
flooded, is an example.

Most map units include small scattered areas of soils
other than those for which the map unit is named. Some
of these included soils have properties that differ
substantially from those of the major soil or soils. Such
differences could significantly affect use and
management of the soils in the map unit. The included
soils are identified in each map unit description. Some

small areas of strongly contrasting soils are identified by
a special symbol on the soil maps.

Table 4 gives the acreage and proportionate extent of
each map unit. Other tables (see “Summary of tables”)
give properties of the soils and the limitations,
capabilities, and potentials for many uses. The Glossary
defines many of the terms used in describing the soils.

AnA—Annona fine sandy loam, 0 to 1 percent
slopes. This deep, nearly level soil is on ancient stream
terraces. Areas are irregularly shaped and range from 10
to 300 acres in size. Slope averages just under 1
percent.

Typically, the surface layer is pale brownfine sandy
loam about 8 inches thick. The upper part of the subsoil
is 20 inches of yellowish red clay with grayish brown and
red mottles, the middle part is dark grayish brown clay,
and the lower part is yellowish brown clay to a depth of
65 inches. The underlying material is brown clay to a
depth of 75 inches. This soil is strongly acid in the upper
part and grades to moderately alkaline in the lower part.

This soil is somewhat poorly drained. A high water
table is between depths of 2 and 4 feet for long periods
during winter. Surface runoff is slow. Permeability is very
slow. Available water capacity is high. This soil is difficult
to till at most moisture levels. Roots have difficulty
penetrating the clayey subsoil. The erosion hazard is
slight.

Included with this soil in mapping are small areas of
Depcor, Splendora, and Segno soils. Included also are
small areas of gently sloping Annona soils. Included soils
make up less than 15 percent of any mapped area.

This soil is used mainly for pasture and woodland.
This soil is moderately well suited to pasture. Some
pastures are in native grasses and some are in improved

grasses such as bermudagrass and bahiagrass.

This soil is moderately well suited to small grains,
forage sorghum, and corn. The soil is difficult to work,
especially when it is dry and crusty and hard. Leaving
crop residue on the surface helps to conserve moisture.
Seasonal wetness is a problem.

If used for grazing, this soil produces moderate yields
of native forage. Planned grazing and brush control
increase plant vigor and production of grazable forage.

The soil is poorly suited to urban and recreational
uses. Shrink-swell properties, seasonal wetness, and
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very slow permeability are the main limitations and can
be overcome by proper design.
The soil is in capability subclass Iliw.

AnC—Annona fine sandy loam, 1 to 5 percent
slopes. This deep, gently sloping soil is on ancient
stream terraces. Areas are irregularly shaped and range
from 10 to 100 acres in size. Slope averages about 2
percent.

Typically, the surface layer is about 8 inches of pale
brown fine sandy loam. The subsoil is clay that is
yellowish red in the upper pant, dark grayish brown and
yellowish brown in the middle part, and brown in the
lower part to a depth of 15 inches; the subsoil is mottled
in shades of gray and brown. Reaction is strongly acid in
the surface layer and grades to moderately alkaline in
the lower part.

This soil is somewhat poorly drained. A high water
table is between depths of 2 and 4 feet for long periods
during winter. Surface runoff is slow. Permeability is very
slow. Available water capacity is high. The soil is difficult
to work at most moisture levels. Roots have difficulty
penetrating the clayey subsoil. The erosion hazard is
moderate.

Included with this soil in mapping are small areas of
Depcor, Segno, and Conroe soils. included also are
small areas of nearly level Annona soils. Included soils
make up less than 15 percent of any mapped area.

This soil is used mainly for woodland. A few areas are
in pasture. Native grasses and hardwoods are the most
common vegetation.

The soil is moderately well suited to pasture. Some
pastures are in native grasses. A few areas are in
improved bermudagrass and bahiagrass.

The soil is moderately well suited to small grains and
forage sorghum. Some corn is grown. The soil is difficult
to work and is crusty and hard when dry. Leaving crop
residue on the surface helps to conserve moisture,
control erosion, and improve tilth. Contour farming and
terraces also help to control erosion.

If used for grazing, this soil produces moderate
amounts of forage. Management should include stocking
at proper rates and planned grazing.

The soil is poorly suited to urban and recreational
uses. Shrink-swell properties, seasonal wetness, and
very slow permeability are the main limitations and can
be overcome by proper design.

This soil is in capability subclass llle.

ArA—Aris fine sandy loam, 0 to 1 percent slopes.
This deep, nearly level soil is on uplands. Areas are
irregularly shaped and range from 5 to 400 acres in size.
Slope is mainly less than 0.5 percent.

Typically, the surface layer is about 16 inches of light
brownish gray fine sandy loam with brown mottles. The
upper part of the subsoil is 12 inches of grayish brown
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sandy clay loam with yellowish brown motties. The lower
part of the subsoil, to a depth of 70 inches, is clay that is
dark grayish brown in the upper part grading to light gray
and is mottled with yellowish brown throughout. Reaction
is medium acid in the surface layer, slightly acid in the
upper part of the subsoil, and medium acid in the lower
part.

This soil is somewhat poorly drained. A perched water
table is between depths of 0.5 and 2.0 feet during winter
and spring. Surface runoff is slow. Permeability is very
slow. Available water capacity is medium. The soil may
be difficult to work when the soil is saturated. The
erosion hazard is slight.

Included with this soil in mapping are areas of Katy,
Wockley, Kuy, Waller, and Edna soils. Included soils
make up less than 15 percent of any mapped area.

This soil is used mainly for crops and pasture.

Rice does well on this soil, but other crops such as
corn and soybeans may require drainage.

This soil is moderately well suited to pasture. Some
areas are in improved bermudagrass and bahiagrass.
Some areas may require drainage.

If used for range, this soil produces large amounts of
grazable forage. Management should include stocking at
proper rates and planned grazing.

The soil is poorly suited to urban and recreational
uses. The main limitations are shrink-swell properties,
wetness, and very slow permeability.

The soil is in capability subclass llilw and Loamy Prairie
range site.

AxC—Axtell fine sandy loam, 1 to 5 percent
slopes. This deep, gently sloping soil is on uplands on
ancient stream terraces. Areas are irregularly shaped
and range from 10 to 100 acres in size. Slope averages
3 percent.

Typically, the surface layer is fine sandy loam about 8
inches thick; it is dark grayish brown in the upper part
and brown in the lower part. The upper 14 inches of the
subsoil is yellowish red clay with light gray mottles, the
next 14 inches is yellowish brown and light gray mottled
clay, the next 12 inches is light brownish gray clay with
yellowish brown mottles, and the lower part is light
brownish gray clay to a depth of 60 inches. The soil is
medium acid in the surface layer and grades to
moderately alkaline in the lower part.

This soil is moderately well drained. Surface runoff is
medium. Permeability is very slow. Available water
capacity is medium. This soil tends to be droughty. This
soil is difficult to till, and plant roots have difficulty
penetrating the clayey subsoil. The erosion hazard is
severe.

Included with this soil in mapping are small areas of
Lufkin, Rader, Tabor, and Tremona soils. Also included
are small areas of nearly level Axtell soils and a few
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small eroded areas. Included soils make up less than 15
percent of any mapped area.

This soil is used mainly for range or pasture. A few
areas are used for crops, mainly small grains, forage
sorghum, corn, and peanuts.

This soil is moderately well suited to pasture. Some
areas are in common bermudagrass, improved
bermudagrass, and bahiagrass.

This soil is poorly suited to crops. The soil is droughty
and difficult to work. Leaving crop residue on the surface
helps to maintain organic matter content and reduce
erosion. Cover crops are beneficial. Terracing and
contour farming also help to control erosion.

If used for range, this soil produces moderate amounts
of grazable forage. Systems that rotate and defer grazing
increase plant vigor and production.

The soil is poorly suited to urban and recreational
uses. Shrink-swell properties, very slow permeability, and
low strength, which affects roads and streets, are the
main limitations.

Tha soil is in capability subclass Ve and Claypan
Savannah range site.

AxC2—Axtell fine sandy loam, 2 to 5 percent
slopes, eroded. This deep, gently sloping, eroded soil is
on uplands on ancient stream terraces. Areas are
irregular in shape and mostly follow old field boundaries.
The areas are 5 to 40 acres in size. Slope averages 4
percent.

Sheet erosion has removed more than half of the
surface layer in most areas. In a few piaces, the subsoil
is exposed at the surface, and there are some rills and
shallow gullies that can be crossed with farm equipment.

Typically, the surface layer is about 4-inches of brown
fine sandy loam. The subsoil is 48.inches of clay that is
réd with gray mottles in the upper part, yellowish brown
with gray mottles in the middle part, and dark yellowish
brown in the lower part. The underlying material is
yellowish brown clay loam to a depth of 65 inches.
Reaction is medium acid in the surface layer and grades
to moderately alkaline in the lower part.

This soil is moderately well drained. Surface runoff is
medium. Permeability is very slow. Available water
capacity is medium. This soil tends to be droughty. This
soil is difficult to work, and plant roots have difficulty
penetrating the clayey subsoil. The erosion hazard is
severe.

Included with this soil in mapping are small areas of
Lufkin, Rader, Silawa, and Tabor soils. Also included are
a few areas of noneroded Axtell soils. Included soils
make up less than 15 percent of any mapped area.

This soil is used mainly for range. Some areas are in
pasture. Most areas were once in crops.

This soil is moderately well suited to pasture. Some
areas are in improved grasses such as bermudagrass
and bahiagrass.
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This soil is poorly suited to crops. A few areas are
farmed to small grains and forage sorghum. The soil is
droughty, and much of the surface layer has eroded,
lowering fertility. Leaving crop residue on the surface
helps to maintain organic matter content and reduces
erosion. Cover crops are beneficial. Terraces and
contour farming also help to control erosion.

If used for range, this soil produces small amounts of
grazable forage. Systems that rotate grazing increase
plant vigor and production.

The soil is poorly suited to urban and recreational
uses. Slope, shrink-swell properties, erosion, and very
slow permeability are the main limitations.

The soil is in capability subclass Ve and Claypan
Savannah range site.

AxD—Axtell fine sandy loam, 5 to 8 percent
slopes. This deep, sloping soil is on upland side slopes
and breaks on ancient stream terraces. Areas are
irregularly shaped and follow the contour of the
landscape. The areas range from 5 to 50 acres in size.
Slope averages about 7 percent.

Typically, the soil has a surface layer of fine sandy
loam about 7 inches thick; it is-brown in the upper part
and light yellowish brown in the lower part. The .upper 18
inches of the subsoil is red clay with grayish brown
mottles, the next 21 inches is light brownish gray clay
with yellowish brown mottles, and the lower 8 inches is
grayish brown clay with yellowish brown motties. The
underlying material is white clay to a depth of 65 inches.
Reaction is slightly acid in the upper part and grades to
moderately alkaline in the lower part of the subsoil.

This soil is moderately well drained. Surface runoff is
rapid. Permeability is very slow. Available water capacity
is medium. This soil tends to be droughty. The erosion
hazard is severe.

Included with this soil in mapping are small areas of
Crockett, Silawa, Straber, and Tabor soils. A few areas
of gently sloping Axtell soils and of eroded Axtell soils
that have lost the surface layer are also included. These
included soils make up less than 15 percent of any
mapped area.

This soil is used mainly for range. A few areas are in
crops and pasture. Some wooded areas are used only
for wildlife habitat.

This soil is moderately well suited to pasture. A few
areas grow coastal bermudagrass or bahiagrass.

This soil is not suited to crops because of slope,
hazard of erosion, and droughtiness.

If used for range, this soil produces moderate amounts
of grazable forage. Systems that rotate and defer grazing
increase plant vigor and production.

The soil is poorly suited to urban and recreational
uses. Slope, shrink-swell properties, and very slow
permeability are the main limitations.
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The soil is in capability subclass Vle and Claypan
Savannah range site.

BbB-—Bleiblerville clay, 1 to 3 percent slopes. This
deep, gently sloping soil is on upland ridges. Areas are
rounded to irregularly shaped and range from 10 to 200
acres in size. In.undisturbed areas this soil has gilgai
microrelief (fig. 6). Slope averages about 2 percent.

Typically, the surface layer is about 18 inches of black
clay. The next 14 inches is gray clay. Below this, to a
depth of 70 inches, is grayish brown clay with yellowish
brown and dark grayish brown mottles. This soil is
moderately alkaline and calcareous throughout.

This soil is moderately well drained. Surface runoff is
medium. Permeability is very slow. Available water
capacity is high. This soil is difficult to work when wet.
When the soil is dry and cracked, water enters rapidly;
but when the soil is wet, water enters only very slowly.
The erosion hazard is moderate.

Included with this soil in mapping are small areas of
Brenham, Carbengle, and Latium soils. Included soils
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make up less than 15 percent of any mapped area.

This soil is used mainly for crops and pasture. Some
areas are in range, and a few areas are used as native
grass meadows for hay.

This soil is well suited to pasture. Native grasses and
improved grasses such as coastal bermudagrass and
kleingrass are grown.

This soil is well suited to corn, grain sorghum, small
grains, and forage sorghum. Leaving crop residue on the
surface helps to control erosion and increase organic
matter content. Terraces and contour farming also help

'to control erosion.

If used for range, this soil produces large amounts of
grazable forage. Rotational grazing and proper stocking
rates increase production.

This soil is poorly suited to urban and recreational
uses. Shrink-swell properties, very slow permeability, and
low strength, which affects roads and streets, are the
main problems.

This soil is in capability subclass lle and Blackland
(Blackland Prairie) range site.

Figure 6.—Blelblerville clay, 1 to 3 percent slopes, after a rain showing gligal microrellef. Water Is standing In the microdepressions.
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Be—Bosque clay loam, frequently flooded. This
deep, nearly level soil is on small flood plains along
tributary streams. This soil is flooded for short periods at
least once every two years. Areas are elongated and
range from 10 to 200 acres in size. Slope is less than 1
percent.

Typically, the surface layer is very dark grayish brown
clay loam about 25 inches thick. The subsoil is 10 inches
of very dark grayish brown clay loam. The underlying
material is 7 inches of grayish brown fine sandy loam
over dark grayish brown fine sandy loam to a depth of
70 inches. This soil is moderately alkaline and
calcareous throughout. _

This soil is well drained. Surface runoff is slow.
Permeability is moderate. Available water capacity is
high. The rooting zone is deep. The erosion hazard is
slight.

Included with this soil in mapping are small areas of
Brenham, Cuero, Frelsburg, and Trinity soils. Also
included are areas of soils that are similar to Bosque
soils but that are not calcareous. Included soils make up
less than 15 percent of any mapped area.

This soil is used mainly for pasture and range because
of the hazard of flooding.

This soil is well suited to native or improved pasture,
especially improved grasses such as coastal
bermudagrass and kleingrass.

This soil is not suited to-crops because of the flooding.
It is subject to washing, scouring, and deposition of fresh
alluvial sediment. Even so, a few areas are farmed:
intermittently to small grains and forage sorghum.

If used for range, this soil produces large yields of
forage of mid and tall native grasses. Management
should include stocking at proper rates, brush
management, and weed control.

This soil is poorly suited to urban and recreational
uses, mainly because of the flooding.

This soil is in capability subclass Vw and Loamy
Bottomland range site.

BoC—Boy loamy fine sand, 1 to 5 percent slopes.
This-deep, gently sloping soil is on upland plains. Areas
are irregularly shaped and range from 20 to 300 acres in
size. Slope averages 2 percent.

Typically, the surface layer is grayish brown loamy fine
sand about 4 inches thick. The subsurface layer is 41
inches of very pale brown loamy fine sand. The upper 10
inches of the subsoil is gray sandy clay loam with red
and yellowish brown mottles, and the lower part, to a
depth of 72 inches, is light gray sandy clay loam with
strong brown mottles and plinthite nodules. Reaction is
very strongly acid to strongly acid throughout.

This soil is somewhat poorly drained. A perched water
table is between depths of 3.5 and 5.5 feet during winter
and spring. Surface runoff is siow. Permeability is rapid in
the surface layer but moderately slow in the subsoil.
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Available water capacity is low. The water erosion
hazard is slight, and the wind erosion hazard is
moderate.

Included with this soil in mapping are small areas of
Conroe, Depcor, Fetzer, Splendora, and Waller soils.
These included soils make up less than 15 percent of
any mapped area.

This soil is used mainly for woodland and native
pasture. Production of grazable forage plants is low
under woodland canopy.

The soil is well suited to pasture, and some areas
have been cleared and planted to improved
bermudagrass and bahiagrass. The main management
objective is control of pine seedlings.

The soil is well suited to crops. Watermelons and
peanuts yield well. Leaving crop residue on the surface
helps to maintain organic matter and control wind
erosion.

If used for grazing, this soil produces moderate
amounts of forage after trees have been thinned to allow
grasses and forbs to grow. Management should include
tree thinning, stocking at proper rates, and planned
grazing.

The soil is moderately well suited to urban and
recreational uses. Seasonal wetness and sandy texture
are the main limitations.

The soil is in capability subclass llis.

BrA—Brazoria clay, 0 to 1 percent slopes. This
deep, nearly level soil is on flood plains of the Brazos
River. This soil is subject to flooding for short periods
about once every 15 to 20 years. Areas are elongated
and curved. Slope averages 0.5 percent.

Typically, the surface layer is 20 inches of dark
reddish brown clay. The upper 25 inches of the subsoil is
reddish brown clay, and the lower part is dark reddish
brown clay to a depth of 80 inches. This soil is
moderately alkaline and calcareous throughout.

This soil is somewhat poorly drained. A high water
table is between depths of 1.0 and 3.0 feet during winter.
Surface runoff is slow. Permeability is very slow.
Available water capacity is high. The soil is difficult to
work during extremes in moisture content. When the soil
is dry and cracked, water enters rapidly; but when the
soil is wet, water enters only very slowly. The erosiéon
hazard is slight. )

included with this soil in mapping are small areas of
Clemville, Norwood, and Oklared soils and a few areas
of Brazoria clay, depressional. Included soils make up
less than 15 percent of any mapped area.

This soil is used mainly for pasture and crops.

This soil is well suited to pasture. Some areas are in
improved bermudagrass.

This soil is well suited to corn, soybeans, and forage
sorghums. Seasonal wet periods sometimes delay
planting. Listing or bedding in fall helps to overcome
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wetness in spring. Surface drainage is needed in some
areas.

if used for range, this soil produces large amounts of
grazable forage. Management should include stocking at
proper rates, controlled grazing, and brush control.

The soil is poorly suited to urban and recreational
uses. The main limitations are wetness, very slow
permeability, and the hazard of flooding.

This soil is in capability subclass llw and Clayey
Bottomland range site.

BrB—Brazoria clay, 1 to 3 percent slopes. This
deep, gently sloping soil is on undulating flood plains of
the Brazos River. These areas are subject to flooding
once every 15 to 20 years. Areas range from 10 to 100
acres in size. Slope averages about 2 percent.

Typically, the surface layer is 20 inches of dark
reddish brown clay. The upper 22 inches of the subsoil is
dark reddish brown clay, the next 3 inches is yellowish
red silt loam, and the lower part is dark reddish brown
and yellowish red clay to a depth of 60 inches. The soil
is moderately alkaline and calcareous throughout.

This soil is somewhat poorly drained. A high water
table is between depths of 1.0 and 3.0 feet during winter.
Surface runoff is medium. Permeability is very slow.
Available water capacity is high. When dry, the soil is
cracked and takes in water rapidly, but water moves
through very slowly when the soil is wet. The erosion
hazard is slight.

Included with this soil in mapping are small areas of
Clemville, Norwood, and Oklared soils. Also included are
a few small areas of Brazoria soils, depressional. These
included soils make up less than 15 percent of any
mapped area.

This soil is used for pasture and crops.

This soil is well suited to pasture. Improved
bermudagrass and bahiagrass can produce.high yields of
forage.

This soil is well suited to crops. Corn and soybeans
are the main crops. Cotton is well suited. Leaving crop
residue on the surface helps to maintain organic matter
content and tilth. Listing or bedding in fall helps to
overcome wetness in early spring.

If used for range, this soil produces large amounts of
forage of tall and mid native grasses with scattered
hardwoods.

This soil is poorly suited to urban and recreational
uses. The limitations include wetness, very slow
permeability, and the hazard of flooding.

The soil is in capability subclass He and Clayey
Bottomland range site.

Bs—Brazoria clay, depressional. This deep, nearly
level soil is on concave flood plains adjacent to the
Brazos River. This soil is slightly lower than surrounding
soils and is subject to flooding for short periods about
once in 1 to 5 years. Areas are irregularly shaped and

Soil survey

range from 10 to 500 acres in size. Slope averages less
than 1 percent. ’

Typically, the surface layer is 21 inches of clay that is
dark reddish brown in the upper part and dark brown in
the lower part. The subsoil is dark reddish brown clay to
a depth of 60 inches. The soil is moderately alkaline and
calcareous throughout.

This soit is somewhat poorly drained. It is ponded or
has a high water table above a depth of 3.0 feet during
winter. Surface runoff is slow. Permeability is very slow.
Available water capacity is high. The soil is difficult to
work because of seasonal wetness, ponding, and the
clayey texture. The erosion hazard is slight.

Included with this soil in mapping are small areas of
Norwood, Clemville, Oklared, and Sumpf soils. Also
included are some areas of a soil that is similar to
Brazoria soils but that is gray less than 20 inches below
the surface. Included soils make up less than 15 percent
of any mapped area.

This soil is used mainly for pasture and range. Some
areas are in crops.

This soil is moderately well suited to pasture. Improved
bermudagrass produces moderate yields. Many areas
need surface drainage.

This soil is poorly suited to crops. Many areas would
be good for crops if drained and leveled. The major
crops are corn, soybeans, and cotton.

If used for range, this soil produces large yields of tall
and mid native grasses. Management should include
stocking at proper rates and planned grazing.

The soil is poorly suited to urban and recreational uses
because of the hazard of flooding.

The sail is in capability subclass llw and Clayey
Bottomland range site.

BtD—Brenham clay loam, 3 to 8 percent slopes.
This deep, gently sloping to sloping soil is on uplands.
Areas are irregular in shape and range from 10 to 50
acres in size. Slope averages about 6 percent.

Typically, the surface layer is very dark brown clay
loam about 17 inches thick. The upper 20 inches of the
subsoil is light olive brown silty clay loam, and the lower
part, to a depth of 60 inches, is silty clay loam mottied
with shades of gray and brown. The soil is moderately
alkaline and calcareous throughout.

The soil is well drained. Surface runoff is rapid.
Permeability is moderately slow. Available water holding
capacity is high. The erosion hazard is moderate.

Included with this soil in mapping are small areas of
Bleiblerville, Carbengle, Cuero, Frelsburg, Klump, and
Latium soils and a few areas of strongly sloping
Brenham soils. Also included are areas of a soil that is
similar to Brenham soils but that has a lighter colored
surface layer. The included soils make up less than 15
percent of any mapped area.
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This soil is used mainly for range and pasture. Small
grains and forage sorghum are the main crops.

This soil is well suited to pasture. Some areas are in
improved grasses such as bermudagrass and
bahiagrass, but most areas are in native grasses.

Forage sorghum and small grains are well suited to
this soil. Leaving crop residue on the surface helps to
‘maintain organic matter content and control erosion.
Terraces also help to control erosion.

If used for range, this soil produces large amounts of
grazable forage. The climax vegetation is mainly tall and
mid grasses. '

This soil is moderately well suited to urban and
recreational uses. Slope and shrink-swell properties are
the main limitations.

The soil is in capability subclass Ve and Clay Loam
range site.

BuA—Burleson clay, 0 to 1 percent slopes. This
deep, nearly level soil is on ancient upland stream
terraces. Areas are rounded and range from 10 to 300
acres in size. Slope averages about 0.5 percent.

. Typically, this soil is very dark gray clay to a depth of
about 62 inches. The underlying material is dark grayish
brown clay to a depth of 70 inches. Reaction is
moderately alkaline throughout:

This soil is moderately well drained. Surface runoff is
medium. Permeability is very slow. Water enters rapidly
when the soil is dry and cracked but very slowly when
the soil is wet.. The erosion hazard is slight.

Included with this soil in mapping are small areas of
Crockett, Mabank, and Wilson soils. Also included are a
few small areas of gently sloping Burleson soils.
Included soils make up less than 15 percent of any
mapped area.

This soil is used mainly for range or for crops. The
main crops are corn, soybeans, forage sorghum, grain
sorghum, and small grains.

This soil is well suited to pasture. Pasture needs weed
control and proper stocking rates.

This soil is well suited to crops. Leaving crop residue
on the surface improves tilth, maintains organic matter
content, and helps to control erosion. Listing or bedding
in fall helps to overcome wetness in spring. Some areas
need surface drainage.

If used for range, this soil produces large yields of mid
and tall native grasses. Management should include
stocking at proper rates and planned grazing.

The soil is poorly suited to urban and recreational
uses. The main limitations are shrink-swell properties,
very slow permeability, and low strength, which affects
roads and streets.

This soil is in capability subclass llw and Bilackland
(Blackland Prairie) range site.

CaB—Carbengle clay loam, 1 to 3 percent slopes.
This moderately deep, gently sloping soil is on upland
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ridges. Areas are irregular in shape and range from 10 to
100 acres in size. Slope averages 2.5 percent.

Typically, the surface layer is about 12 inches of very
dark brown clay loam. The subsoil is. 16 inches of light
olive brown loam. The underlying material is weakly
cemented sandstone to a depth of 60 inches. The soil is
moderately alkaline and calcareous throughout.

This soil is well drained. Surface runoff is medium.
Permeability is moderate. Available water capacity is low.
The erosion hazard is moderate.

Included with this soil in mapping are small areas of
Brenham, Cuero, Bleiblerville, Frelsburg, Klump,-and
Renish soils. Also included are areas of a soil that is
similar to this Carbengle soil but that is fine sandy loam
throughout. Included soils make up less than 15 percent
of any mapped area.

This soil is used mainly for range ana tor crops.

This soil is well suited to pasture. Some areas are in
improved bermudagrass or kieingrass.

The main crops are forage sorghum and small grains,
which are well suited to this soil. Leaving crop residue on
the surface helps to control erosion and improve tilth.
Terraces and contour farming also help to control runoff
and erosion.

If used for range, this soil produces moderate yields of
mid and tall grasses. Management should include
stocking at proper rates, brush control, and planned
grazing.

This soil is moderately well suited to urban and
recreational uses. The main limitation is depth to rock.

This soil is in capability subclass lle and Clay Loam
range site.

CaC—Carbengle clay loam, 3 to 5 percent slopes.
This moderately deep, gently sloping soil is on upland
ridges and side slopes. Areas are irregularly shaped and
range from 10 to 200 acres in size. Slope averages
about 4 percent.

Typically, the surface layer is about 10 inches of very
dark grayish brown clay loam. The subsoil is 14 inches
of light olive brown clay loam. The underlying material is
weakly cemented sandstone to a depth of 58 inches.
The soil is moderately alkaline throughout.

This soil is well drained. Surface runoff is medium.
Permeability is moderate. Available water capacity is low.
The erosion hazard is moderate.

Included with this soil in mapping are small areas of
Brenham, Bleiblerville, Cuero, Frelsburg, Klump, and
Renish soils. Also included are areas of a soil that is
similar to this Carbengle soil but that is fine sandy loam
throughout. Included soils make up less than 15 percent
of any mapped area.

Most of this soil is used for range. A few areas are in
pasture and crops.



22

This soil is suited to pasture of both native grass and
improved grasses. A few areas are in coastal
bermudagrass and kleingrass.

This soil is well suited to forage sorghum and small
grains. Terraces and contour farming help to control
runoff and erosion. Leaving crop residue on the surface
helps to maintain organic matter content, control erosion,
and maintain tilth.

If used for range, this soil produces moderate yields of
native forage when properly managed. Management
should include stocking at proper rates, brush control,
and planned grazing.

This soil is moderately well suited to urban and
recreational uses. The main limitations are slope and
depth to bedrock.

This soil is in capability subclass llle and Clay Loam
range site.

CaD—Carbengle clay loam, 5 to 8 percent slopes.
This moderately deep, sloping soil is on uplands. Areas
follow contours of hills and ridges. The areas are 10 to
75 acres in size. Slope averages about 7 percent.

Typically, the surface layer is about 8 inches of very
dark grayish brown clay loam. The subsoil is dark brown
and dark yellowish brown clay loam to a depth of 22
inches. The underlying material is weakly cemented
sandstone. The soil is moderately alkaline throughout.

This soil is well drained. Surface runoff is medium.
Permeability is moderate. Available water capacity is low.
The erosion hazard is severe.

Included with this soil in mapping are small areas of
Brenham, Bleiblerville, Cuero, Kiump, and Renish soils.
Also included are areas of a soil that is similar to this
Carbeéngle soil but that is fine sandy loam throughout.
Included soils make up less than 15 percent of any
mapped area.

This soil is used mainly for range. A few areas are
used for pasture or crops.

The soil is suited to pasture. Some areas are in
improved bermudagrass; however, most are in native
grasses.

This soil is fairly suited to forage sorghum and small
grains. Terraces and contour farming help to control
runoff and erosion. Leaving crop residue on the surface
helps to maintain organic matter content, improve tilth,
and control erosion.

If used for range, this soil produces moderate yields of
native forage when properly managed. Management
should include stocking at proper rates, planned grazing,
and brush control.

The soils are moderately well suited to urban and
recreational uses. The main limitations are slope and
depth to bedrock.

This soil is in capability subclass IVe and Clay Loam
range site.

Soil survey

CcD—Catilla loamy fine sand, 0 to 8 percent
slopes. This deep, nearly level to sloping soil is on
undulating uplands. Areas are irregularly shaped and
range from 20 to 250 acres in size. Slope averages
about 3 percent.

Typically, the surface layer is dark brown loamy fine
sand about 5 inches thick. The subsurface layer is 45
inches of loamy fine sand that is brown in the upper part
and -pale brown in the lower. The subsoil, to a depth of
72 inches, is pale brown sandy clay loam with red and-
yellowish brown mottles. Reaction is medium acid in the
surface and subsurface layers and strongly acid to very
strongly acid in the subsoil.

This soil is moderately well drained. Surface runoff is
very slow. Permeability is rapid in the surface layer and
moderately slow in the subsoil. Available water capacity
is low. The wateér erosion hazard is slight, and the wind
erosion hazard is severe.

Included with this soil in mapping are small areas of
Newulm, Straber, Tabor, and Tremona soils. Also
included are areas of a soil that is similar to Catilla soils
but that has a base saturation of less than 35 percent.
Included soils make up less than 20 percent of any
mapped area.

This soil is used mainly for range and pasture. Some
areas are used as crops.

This soil is well suited to pasture. Many areas have
been cleared of brush and are in improved
bermudagrass, bahiagrass, and lovegrass.

This soil is moderately well suited to watermelons,
corn, and peanuts. Leaving crop residue on the surface
helps to control erosion, maintain organic matter content,
and prevent wind erosion.

If used for range, this soil produces moderate yields of
tall native grasses when properly managed. Management
should include stocking at proper rates, brush control,
and planned grazing.

This soil is moderately well suited to urban and
recreational uses. The main limitation is the sandy
surface layer. Cutbanks of excavations tend to cave
during construction.

This soil is in capability subclass llle and Deep Sand
Savannah range site.

ChC—Chazos loamy fine sand, 1 to 5 percent
slopes. This deep, gently sloping soil is on uplands on
ancient stream terraces. Areas are irregularly shaped
and range from 10 to 100 acres in size. Slope averages
about 3 percent.

Typically, the surface layer is about 8 inches of brown
loamy fine sand. The subsurface layer is 7 inches of
yellowish brown loamy fine sand. The upper 10 inches of
the subsoil is mottled yellowish brown and grayish brown
clay, the next 11 inches is light brownish gray clay with
yellowish brown mottles, and the lower 19 inches is light
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gray clay with yellowish brown mottles. The underlying
material, to a depth of 66 inches, is light gray clay with
strong brown mottles. The soil is medium acid to strongly
acid in the surface and subsurface layers, medium acid
in the upper part of the subsoil, and neutral in the lower
part.

The soil is moderately well drained. Surface runoff is
slow. Permeability is slow. Available water capacity is
medium. The water erosion hazard is severe, and the
wind erosion hazard is moderate.

Included with this soil in mapping are small areas of
Axtell, Lufkin, Tabor, Silawa, and Tremona soils. Also
included are small areas of nearly level Chazos soils.

Included soils make up less than 15 percent of any
mapped area.

This soil is used mainly for pasture or range. Some
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areas are cropped (fig. 7).

This soil is well suited to pasture. Many areas are in
improved bermudagrass or bahiagrass.

This soil is well suited to corn, peanuts, and truck
crops. Leaving crop residue on the surface helps to
maintain organic matter content and reduce erosion.
Cover crops also help to prevent wind erosion.

If used for range, this soil can produce moderate
yields of tall native grasses under proper management
such as stocking at proper rates, brush control, and
planned grazing.

This soil is poorly suited to urban and recreational
uses. The main limitations are shrink-swell properties
and low strength, which affects roads and streets.

This soil is in capability subclass llle and Loamy Sand
range site.

Flgure 7.—Chazos loamy fine sand, 1 to 5§ percent slopes; peanuts in foreground and corn in background.
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ChD—Chazos loamy fine sand, 5 to 8 percent
slopes. This deep, sloping soil is on upland ancient
stream terraces. Areas are irregularly shaped and range
from 10 to 100 acres in size. Slope averages about 6
percent.

Typically, the surface layer is brown and reddish
yellow loamy fine sand about 15 inches thick. The upper
11 inches of the subsoil is clay mottled with light
brownish gray, light yellowish brown, and red, the next
14 inches is light brownish gray and red clay, and the
lower part is red sandy clay loam to a depth of 60
inches. Reaction is medium acid in the surface layer and
slightly acid in the subsoil.

This soil is moderately well drained. Surface runoff is
medium. Permeability is slow. Available water capacity is
medium. The water erosion and wind erosion hazards
are severe.

Inctuded with this soil in mapping are small areas of
Axtell, Silawa, Tabor, and Tremona soils. Also included
are small eroded areas from which most of the sandy
surface layer has been removed. Included soils make up
less than 15 percent of any mapped area.

This soil is used mainly for range and pasture. Some
areas have been cultivated and are now idle.

This soil is well suited to pasture. Many areas have
been cleared and are in improved bermudagrass or
bahiagrass.

This soil is poorly suited to crops, but some areas are
farmed to small grain and forage sorghum. Leaving crop
residue on the surface helps to maintain organic matter
content and control erosion. Cover crops also help to
control erosion.

If used for range, this soil can produce moderate
yields of mid and tall native grasses under proper
management such as stocking at proper rates, brush
control, and planned grazing.

This soil is poorly suited to urban and recreational
uses. The main limitations are slope, shrink-swell
properties, and low strength, which affects roads and
streets.

The soil is in capability subclass Ve and Loamy Sand
range site.

Cm~—Clemville siit loam, occaslonally flooded. This
deep, nearly level soil is on flood plains adjacent to the
Brazos River. Areas are elongated and range from 10 to
500 acres in size. The soil is subject to flooding for short
periods about once in 5 to 10 years. Slope is 0 to 1
percent.

Typically, the soil is reddish brown silt loam to a depth
of about 25 inches. Below this is dark reddish brown clay
to a depth of 60 inches. The soil is moderately alkaline
and calcareous throughout.

This soil is well drained. Surface runoff is slow.
Permeability is slow. Available water capacity is high.

Soil survey

The clayey lower layers impede penetration of plant
roots. The erosion hazard is slight.

Included with this soil in mapping are small areas of
Brazoria, Norwood, and Gklared soils. Also included are
a few small areas of Brazoria very fine sandy loam.
Included soils make up less than 15 percent of any
mapped area.

This soil is used mainly for crops and pasture. A few
areas are in woodland.

This soil is well suited to pasture. Many areas were
once cultivated and are now in common and improved
bermudagrass.

This soil is well suited to corn, cotton, and grain
sorghum. A few areas are used for truck crops, and a
few areas have pecan orchards.

This soil is not suited to urban and recreational uses
because of the hazard of flooding.

This soil is in capability subclass liw and Loamy
Bottomland range site.

CoC—Conroe loamy fine sand, 1 to 5 percent
slopes. This deep, gently sloping soil is on hilltops.
Areas are irregular to rounded and range from 10 to 400
acres in size.

Typically, the surface layer is about 6 inches of brown
loamy fine sand. The subsurface layer is 16 inches of
light yellowish brown loamy fine sand containing about
40 percent ironstone nodules. The subsaoil is clay that is
yellowish brown in the upper part and mottled light gray,
yellowish brown, and red in the lower part to a depth of
70 inches. The subsoil contains 20 to 25 percent
plinthite. The soil is medium acid in the upper part and
grades to very strongly acid in the lower part.

This soil is moderately well drained. A perched water
table is between depths of 2.0 and 3.5 feet during winter
and spring. Surface runoff is slow. Permeability is slow.
Available water capacity is medium. The rooting zone is
deep, but penetration is inhibited by the gravelly layers.
The erosion hazard is moderate.

Included with this soil in mapping are small areas of
Boy, Depcor, Fetzer, Segno, and Splendora soils. Also
included are a few small areas where the surface layer
has been mined for ironstone gravel. Included soils
make up less than 15 percent of any mapped area.

This soil is used mainly for woodland and pasture. A
few areas are in crops.

This soil is well suited to pasture. Some areas have
been cleared of timber and are in coastal bermudagrass
or bahiagrass. Addition of lime helps to neutralize the
acidity of this soil.

This soil is well suited to corn, forage sorghum, and
peanuts. Leaving crop residue on the surface helps to
maintain organic matter content and control erosion.

If used for grazing, this soil can produce moderate
yields of native grass forage. Most areas are in
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woodland with a dense canopy of pine and hardwoods;
therefore, production of grazable forage is usually low.
This soil is moderately well suited to urban and
recreational uses. The main limitations are the sandy
surface texture and seasonal wetness.
This soil is in capability subclass llis.

CpC—Conroe solls, graded, 1 to 5 percent slopes.
These deep, gently sloping soils are on upland ridges.
Areas are irregularly shaped and range from 5 to 40
acres in size. Slope averages about 3 percent. The
original gravelly surface layer has been removed for use
as roadbase. The current surface layer is variable in
texture. It is mostly gravelly loamy fine sand, gravelly
sandy loam, or gravelly sandy clay loam.

Typically, the surface layer is grayish brown gravelly
loamy fine sand about 3 inches thick. The subsoil is clay
that is brownish yellow in the upper part and reticulately
mottled with gray, yellow, and red in the lower part to a
depth of 65 inches. The soil is very strongly acid
throughout.

These soils are moderately well -drained. A perched
water table is between depths of 2.0 and 3.5 feet during
winter and spring. Surface runoff is rapid. Permeability is
slow. Available water capacity is medium. The rooting
zone is deep, but roots do not easily penetrate the layers
that have plinthite and ironstone gravel. The erosion
hazard is severe.

Included with these soils in mapping are small areas of
Fetzer, Depcor, Landman, Larue,-and Waller soils. Also
included are a few areas of strongly sloping Conroe
soils. The included soils make up less than 15 percent of
any mapped area.

These soils are used mainly for woodland or are left
idle.

These soils are poorly suited to pasture, but some
areas have been planted to improved pasture grasses.
Lime and fertilizer are needed for establishment of
pasture grasses.

If used for grazing, these soils can produce small
amounts of native grass. Most areas eventually become
woodland with a canopy of pine and hardwoods.
Management for grazing includes thinning trees, planned
grazing, and stocking at proper rates.

These soils are not suited to cultivation because most
of the original surface layer has been removed and the
present surface layer is very low in fertility, is gravelly,
and has poor tilth.

Trees generally invade after mining and form a thin
cover of pine with a few hardwoods. Growth is slow
mainly because of the difficuity that roots have in
penetrating the clayey subsoil.

“These soils are poorly suited to urban and recreational
uses. The limitations include the thin surface layer, slow
permeability, and seasonal wetness.

These soils are in capability subclass IVe.
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CrC—Crockett fine sandy loam, 1 to 5 percent
slopes. This deep, gently sloping soil is on upland ridges
and breaks. Areas are irregularly shaped and range from
5 to 200 acres in size.

Typically, the surface layer is dark grayish brown fine
sandy loam about 8 inches thick. The upper 11 inches of
the subsoil is brown clay with yellowish brown and red
mottles, the next 31 inches is olive brown clay with dark
grayish brown and yellowish brown mottles, and the
lower 11 inches is yellowish red clay. The underlying
material is yellowish red clay loam to a depth of 72
inches. Reaction is slightly acid in the surface layer and
grades to mildly alkaline in the lower part.

This soil is moderately well drained. Surface runoff is
medium. Permeability is very slow. Available water
capacity is high. This sail is difficult to till at most
moisture levels. Plant roots have difficulty penetrating
the clayey subsoil. The erosion hazard is moderate.

Included with this soil in mapping are small areas of
Burleson, Frelsburg, Mabank, Tabor, Tremona, and
Wilson soils. Also included are small areas of Crockett
soils that have been eroded. Included soils make up less
than 20 percent of any mapped area.

This soil is used mainly for pasture and range.

This soil is well suited to pasture. Many areas that
were once cultivated are now in coastal bermudagrass
and bahiagrass. Some areas are in native grass. Pasture
needs brush and weed control and fertilization.

This soil has fair suitability for corn, small grains,
forage sorghum, and grain sorghum. Leaving crop
residue on the surface helps to maintain organic matter
content and control erosion. Terraces also help to
control runoff and erosion.

If used for range, this soil can produce moderate
yields of mid and tall native grasses when properly
managed. Management should include stocking at
proper rates, brush control, and planned grazing.

This soil is poorly suited to urban and recreational
uses. The main limitations are shrink-swell properties,
very slow permeability, and seascnal wetness.

This soil is in capability subclass llle and Claypan
Prairie range site.

CrC2—Crockett fine sandy loam, 2 to 5 percent
slopes, eroded. This deep, gently sloping soil is on
upland ridges. Areas are irregularly shaped and generally
coincide with boundaries of old fields. The areas range
from 5 to 30 acres in size. Slopes are mostly 3 to 5
percent.

Sheet erosion has removed more than one-half of the
surface layer from most areas. Rills are common and
there are a few gullies 1 to 3 feet deep. In some places,
the plow layer consists of a mixture of the original
surface layer and subsoil material.
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Typically, the surface layer is about 5 inches of pale
brown fine sandy loam. The upper 10 inches of the
subsoil is brown clay with gray and brown mottles, and
the lower 40 inches is grayish brown clay with brownish
yellow and strong brown mottles and a few concretions
of calcium carbonate in the lower part. The underlying
material, to a depth of 70 inches, is strong brown clay
loam with brownish yellow and red mottles. This soil is
slightly acid in the upper part and moderately alkaline in
the lower part.

This soil is moderately well drained. Runoff is rapid.
Permeability is very slow. Available water capacity is
‘high. This sail is difficult to till at most moisture levels.
Plant roots have difficulty penetrating the clayey subsoil.
The erosion hazard is severe.

Included with this soil in mapping are small areas of
Axtell, Frelsburg, Straber, Tabor, and Tremona soils.
Also included are small areas of Crockett soils that are
not eroded. Included soils make up less than 20 percent
of any mapped area.

This soil is used mainly for pasture and range. A few
areas are in crops. Most areas were formerly cropped.

This soil is moderately well suited to pasture. Many
areas are in improved bermudagrass.

This soil is poorly suited to crops. The main crops are
small grains and forage sorghum. Terraces -and contour
farming help to control erosion. Leaving crop residue on
the surface helps to maintain organic matter content and
control erosion.

If used for range, this soil produces small amounts of
forage. Management should include stocking at proper
rates, planned grazing, and brush control.

This soil is poorly suited to urban and recreational
uses. The main limitations are very slow permeability,
shrink-swell properties, and seasonal wetness.

This soil is in capability subclass Ve and Claypan
Prairie range site.

CrD—Crockett fine sandy loam, 5 to 8 percent
slopes. This deep, sloping soil is on upland ridges.
Areas are elongated and follow breaks between
landforms of different elevations. The areas range from
10 to 100 acres in size.

Typically, the surface layer is grayish brown, slightly
acid fine sandy ioam about 8 inches thick. The upper
part of the subsoil is 24 inches of strong brown, mildly
alkaline clay with gray and yellowish red motties, and the
lower 18 inches is grayish brown, moderately alkaline
clay with yellowish brown mottles. The underlying
material, to a depth of 70 inches, is light gray,
moderately alkaline clay with brownish yellow mottles.

This soil is moderately well drained. Surface runoff is
rapid. Permeability is very slow. Available water capacity
is high. Plant roots have difficulty penetrating the clayey
subsoil. The erosion hazard is severe.

Soil survey

Included with this soil in mapping are small areas of
Axtell, Latium; Frelsburg, Straber, Tabor, and Tremona
soils. Also included are a few areas of eroded Crockett
soils. Included soils make up less than 15 percent of any
mapped area.

This soil is used mainly for range. A few areas are in
pasture.

This soil is suited to pasture. Improved bermudagrass
and bahiagrass are the main grasses.

This soil is not suited to crops because of slope and
the erosion hazard.

If used for range, this soil can produce moderate
yields of mid and tall native grasses. Management
should include stocking at proper rates, brush control,
and planned grazing. Some areas are managed as
native'-meadows for hay.

This soil is poorly suited to urban and recreational
uses. The main limitations are very slow permeability and
slope.

This soil is in capability subclass iVe and Claypan
Prairie range site.

CuB—Cuero loam, 1 to 3 percent slopes. This deep,
gently sloping soil is on footslopes of hills and ridges.
Areas range from 5 to 30 acres in size. Slope averages
about 2 percent.

Typically, the surface layer is very dark brown loam
about 14 inches thick. The subsoil is 41 inches of sandy
clay loam that is very dark grayish brown in the upper
part, reddish brown in the middle part, and yellowish red
in the lower part. The underlying material is strong brown
fine sandy loam to a depth of 65 inches. The soil is
mildly alkaline in the upper part and moderately alkaline
in the lower part.

This soil is well drained. Surface runoff is slow,
Permeability is moderate. Available water capacity is
high. The erosion hazard is slight.

Included with this soil in mapping are small areas of
Brenham, Carbengle, Crockett, Klump, Knolle, and
Frelsburg soils. Also included are areas of a soil that is
similar to Cuero soils but that has a more clayey subsaoil.
Included soils make up less than 15 percent of any
mapped area.

This soil is used for pasture, range, and crops. Some
areas are managed as native meadows for hay.

This soil is well suited to pasture. Many areas are in
improved bermudagrass or kleingrass.

This soil is well suited to-corn, small grains, and forage
sorghum. Leaving crop residue on the surface helps to
prevent erosion and maintain organic matter content.
Terraces and contour farming also help to control runoff
and erosion.

If used for range, this soil produces high yields of mid
and tall native grasses. Management should include
proper stocking, planned grazing, and brush control.
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This soil is moderately well suited to urban and
recreational uses. The main limitations are shrink-swell
properties and low strength, which affects roads and
streets. Slope limits some recreational uses.

This soil is in capability subclass lle and Clay Loam
range site.

CuC—Cuero loam, 3 to 5 percent slopes. This deep,
gently sloping soil is on upland footslopes. Areas are
rounded and range from 5 to 75 acres in size. Slope
averages 4 percent.

Typically, the surface layer is about 23 inches of very
dark brown, slightly acid loam. The upper 10 inches of
the subsoil is dark brown, neutral sandy clay loam; the
next 12 inches is strong brown, neutral sandy clay loam;
and the lower part is strong brown, moderately alkaline
clay loam to a depth of 60 inches.

This soil is well drained. Surface runoff is medium.
Permeability is moderate. Available water capacity is
high. The erosion hazard is moderate.

Included with this soil in mapping are small areas of
Brenham, Carbengle, Crockett, Klump, Knolle, and
Frelsburg soils. Also included are some areas of a soil
that is similar to Cuero soils but that has a thinner
surface layer and a more clayey subsoil. Included soils
make up less than 15 percent of any mapped area.

This soil is used mainly for range and pasture. Some
areas are in crops.

This soil is well suited to pasture. Many areas are in
improved bermudagrass and bahiagrass.

This soil is well suited to wheat, oats, forage sorghum,
and grain sorghum. Terraces and contour farming help to
control erosion. Leaving crop residue on the surface
helps to conserve moisture and maintain soil tilth and
productivity.

If used for range, this soil produces high yields of tall
and mid native grasses. Management should include
proper stocking, planned grazing, and brush control.

This soil is moderately well suited to urban and
recreational uses. The main limitations are shrink-swell
properties and low strength, which affects roads and
streets. Slope limits some recreational uses.

This soil is in capability subclass llle and Clay Loam
range site.

CuD—Cuero loam, 5 to 8 percent slopes. This deep,
sloping soil is on upland side slopes. Areas range from 5
to 75 acres in size and follow the contours of the
landscape. Slope averages about 7 percent.

Typically, the surface layer is about 18 inches of dark
brown, slightly acid loam. The upper 14 inches of the
subsoil is dark reddish brown, neutral sandy clay loam,
the next 18 inches is yellowish red, neutral sandy clay
loam, and the lower 15 inches is yellowish red, mildly
alkaline sandy clay loam. The underlying material is
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strong brown, moderately alkaline clay loam to a depth
of 72 inches.

This soil is well drained. Surface runoff is medium.
Permeability is moderate. Available water capacity is
high. The erosion hazard is severe.

Included with this soil in mapping are small areas of
Brenham, Carbengle, Crockett, Klump, Knolle, and
Frelsburg soils. Also included are areas of a soil that is
similar to Cuero soils but that has a more clayey subsoil.
Included soils make up less than 15 percent of any
mapped area.

The soil is used as range and pasture. A few areas are
cultivated to small grains or forage sorghum.

This soil is well suited to pasture. Improved grasses
such as coastal bermudagrass and kleingrass are suited
to this soil.

This soil is moderately well suited to oats, wheat,
forage sorghum, and other close-grown crops. Leaving
crop residue on the surface helps to control erosion.
Terraces and contour farming also help to control
erosion.

If used for range, this soil produces large amounts of
native grass forage. Management should include proper
stocking, planned grazing, and brush control.

This soil is poorly suited to urban and recreational
uses. The main limitations are moderate shrink-swell
properties, slope, and low strength, which affects roads
and streets.

" This soil is in capability subclass IVe and Clay Loam
range site.

DeC—Depcor loamy fine sand, 1 to 5 percent
slopes. This deep, gently sloping soil is on uplands.
Areas are irregularly shaped and range from 20 to 600
acres in size. Slope averages about 3 percent.

Typically, the surface layer is grayish brown loamy fine
sand about 6 inches thick. The subsurface layer is 16
inches of pale brown loamy fine sand. The upper 18
inches of the subsoil is yellowish brown sandy clay loam
with reddish and yellowish mottles, and the lower part, to
a depth of 72 inches, is sandy clay loam that is
reticulately mottled in shades of gray, yellow, and red.
Reaction is medium acid in the subsurface layer and
strongly acid in the rest of the soil.

This soil is moderately well drained. A perched water
table is between depths of 2.0 and 3.5 feet during winter
and spring. Surface runoff is slow. Permeability is slow.
Available water capacity is medium. The water erosion
hazard is slight. The wind erosion hazard is moderate.

Included with this soil in mapping are small areas of
Conroe, Boy, Splendora, and Fetzer soils. Also included
are areas of a soil that is similar to Depcor soils but that
has a sandy surface layer less than 20 inches thick. Also
included are a few small areas of sloping Depcor soils.
Included soils make up less than 20 percent of any
mapped area.
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This soil is used mainly for woodland and pasture.
This soil is well suited to pasture. Improved grasses
such as coastal bermudagrass and bahiagrass are suited
to this soil. In most places, applications of lime improve

production.

This soil is well suited to crops. Corn, peanuts, and
small grains are the main crops. Leaving crop residue on
the surface helps to maintain organic matter content and
control erosion.

If used for grazing, this soil can produce large yields of
tall native grasses. Most areas have a dense canopy of
pine and hardwoods, and in these places forage
production is low. Management includes brush control,
proper stocking, and planned grazing.

This soil is moderately well suited to urban and
recreational uses. The main limitations are sandy texture,
seasonal wetness, and slope in some places.

This soil is in capability subclass llle.

DuD—Dutek loamy fine sand, 5 to 8 percent
slopes. This deep, sloping soil is on ancient upland
stream terraces. Areas are irregularly shaped and range
from 5 to 20 acres in size. Slope averages about 6
percent.

Typically, the surface layer is yellowish brown loamy
fine sand about 8 inches thick. The subsurface layer is
17 inches of light yellowish brown loamy fine sand. The
upper 20 inches of the subsoil is sandy clay loam that is
yellowish red in the upper part and strong brown in the
lower part with yellowish red and red mottles. Below this
to a depth of 72 inches the subsoil is strong brown fine
sandy loam with red and yellowish red mottles. This soil
is medium acid in the upper part and very strongly acid
in the lower part.

This soil is well drained. Surface runoff is slow.
Permeability is moderate. Available water holding
capacity is medium. The water and wind erosion hazards
are moderate. _

Included with this soil in mapping are small areas of
Kenney, Silawa, Straber, Styx, and Tremona soils.
included soils make up less than 20 percent of any
mapped area.

This soil is used for pasture, crops, and range.

This soil is well suited to pasture. Coastal
bermudagrass, bahiagrass, and weeping lovegrass are
suited to this soil.

This soil is well suited to truck crops such as
watermelons and to peanuts and corn. In many places,
these crops are rotated with pasture. Leaving crop
residue on the surface helps to conserve moisture and
control erosion.

If used for range, this soil can produce moderate
yields of tall native grasses. Management should include
stocking at proper rates and planned grazing.

Soil survey

This soil is moderately well suited to urban and
recreational uses. The main limitations are the sandy
surface layer, slope, and seepage.

This soil is in capability subclass llle and Sandy range
site.

EdA—Edna fine sandy loam, 0 to 1 percent slopes.
This deep, nearly level soil is on broad uplands. Areas
range from 20 acres to several hundred acres in size.
Slope averages 0.5 percent.

‘Typically, the surface layer is about 8 inches of light
brownish gray fine sandy loam. The subsoil extends to a
depth of 65 inches. It is clay that is dark gray in the
upper part grading to light brownish gray in the middie
part and to light yellowish brown in the lower part.
Reaction is medium acid in the upper part and grades to
moderately alkaline in the lower part of the subsoil.

This soil is poorly drained. A perched water table is
above a depth of 1.5 feet for long periods during winter
and spring. Surface runoff is very slow. Permeability is
very slow. Available water capacity is high. This soil is
saturated for long periods in winter and early spring and
is then difficult to till. The erosion hazard is slight.

Included with this soil in mapping are small areas of
Midland, Lake Charles, and Katy soils. Inciuded soils
make up less than 15 percent of any mapped area.

This soil is used for crops, pasture, and range. The
main crops are rice, soybeans, and corn.

This soil is moderately well suited to improved pasture.
Coastal bermudagrass and bahiagrass are suited to this
soil but may be difficult to establish because of surface
crusting.

This soil is best suited to rice. Corn and soybeans
have fair suitability. Drainage is needed in some areas.
Plowing in fall helps to overcome seasonal wetness in
early spring.

If used for range, this soil can produce moderate
yields of native grasses. Management should include
stocking at proper rates and planned grazing.

This soil is poorly suited to urban and recreational
uses. The main limitations are wetness, shrink-swell
properties, and very slow permeability.

This soil is in capability subclass lllw and Claypan
Prairie range site.

EdB—Edna fine sandy loam, 1 to 3 percent slopes.
This deep, gently sloping soil is on broad uplands. Areas
are irregularly shaped and range from 10 to 100 acres in
size. Slope averages 2 percent.

Typically, the surface layer is dark grayish brown,
medium acid fine sandy loam about 8 inches thick. The
upper 8 inches of the subsoil is dark grayish brown,
medium acid clay with olive brown mottles; below this
the subsoil is clay that is gray in the upper part and light
brownish gray in the lower part to a depth of 65 inches.
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Grayish and brownish mottles occur throughout the
subsoil. This soil is medium acid in the upper part and
moderately alkaline in the lower part.

This soil is poorly drained. A perched water table is
above a depth of 1.5 feet during winter. Surface runoff is
slow. Permeability is very slow. Available water capacity
is high. This soil is difficult to cultivate during long
periods of wetness. The.erosion hazard is slight.

Included with this soil in mapping are small areas of
Katy, Lake Charles, and Midland soils. Included soils
make up less than 15 percent of any mapped area.

This soil is used for pasture, crops, and range.

This soil is moderately well suited to pasture. Improved
bermudagrass and bahiagrass are suited to this soil.

This soil is moderately well suited to small grains, rice,
corn, and soybeans. Leaving crop residue on the surface
helps to maintain tilth and organic matter content and
prevent erosion.

If used for range, this soil can produce moderate
yields of mid and tall native grasses under good
management, which includes stocking at proper rates
and planned grazing.

This soil is poorly suited to urban and recreational
uses. The main limitations are shrink-swell properties,
wetness, and very slow permeability.

This soil is in capability subclass iliw and Claypan
Prairie range site.

EuC—Eufaula fine sand, 0 to 5 percent slopes. This
deep, gently sloping soil is on ancient upland stream
terraces. Areas are irregular in shape and range from 10
to 150 acres in size. Slope is dominantly about 2
percent.

Typically, the surface layer is about 9 inches of brown,
medium acid fine sand. The subsurface layer is 45
inches of yellowish brown, medium acid fine sand. Below
this'to a depth of 80 inches is light yellowish brown,
medium acid loamy fine sand with common lamella of
yellowish red sandy clay loam.

This soil is somewhat excessively drained. Surface
runoff is very slow. Permeability is rapid. Available water
capacity is low. Droughtiness limits crop production. The
water erosion hazard is slight, and the wind erosion
hazard is severe.

Included with this soil in mapping are small areas of
Catilla, Kenney, Styx, and Sealy soils. Included also are
areas of a soil that is similar to Eufaula soils but is loamy
fine sand to a depth of 80 inches or more. The included
soils make up less than 15 percent of any mapped area.

This soil is used for range and pasture.

This soil is moderately well suited to pasture. Improved
bermudagrass, bahiagrass, and lovegrass are commonly
grown.

This soil is moderately well suited to watermelons,
truck crops, and small grains. Stripcropping helps to
control wind erosion. Leaving crop residue on the
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surface by minimum tillage helps to control erosion and
conserve moisture.

If used for rangse, this soil can produce small yields of
tall grasses. Management should include stocking at
proper rates, planned grazing, and brush-control.

This soil is poorly suited to urban and recreational
uses. The main limitations are sandy texture and
seepage. Cutbanks of excavations tend to cave in. Slope
limits some recreational uses.

This soil is in capability subclass IVe and Deep Sand
range site.

FeC—Fetzer loamy fine sand, 1 to 5 percent
slopes. This deep, gently sloping soil is on upland
footslopes. Areas are elongated and follow drainage
patterns. Areas range from 20 to 400 acres. Slope
averages about 2 percent.

Typically, the surface layer is dark yellowish brown
loamy fine sand about 6 inches thick. The subsurface
layer is very pale brown loamy fine sand 22 inches thick.
The subsoil is clay loam that is grayish brown in the
upper part and light brownish gray in the lower part to a
depth of 74 inches. Reaction is strongly acid in the
surface layer and very strongly acid in the subsoil.

This soil is somewhat poorly drained. A perched water
table is between depths of 1.5 and 3.5 feet during winter
and spring. Surface runoff is slow. Permeability is slow.
Available water capacity is medium. The water erosion
hazard is slight, and the wind erosion hazard is
moderate.

Included with this soil in mapping are small areas of
Boy, Conroe, Depcor, Splendora, Waller, and Wockley
soils. Also included are a few areas of Fetzer sails in
depressions. Included soils make up less than 15
percent of any mapped area.

This soil is used for woodland and pasture.

This soil is well suited to pasture. Improved
bermudagrass and bahiagrass are the main grasses.

Corn, peanuts, truck crops, and small grains are well
suited to this soil. Minimum tillage leaves most crop
residue on the surface and helps to control erosion.

If used for grazing, this soil can produce large yields of
native tall grasses. However, most areas have a dense
canopy of pine and hardwoods that causes grass
production to be low. Proper management includes
thinning trees, stocking at proper rates, and planned
grazing.

This soil is poorly suited to urban:and recreational
uses. The main limitations are wetness and slow:
permeability. In some places, slope limits recreational
uses.

This soil is in capability subclass llis.

FrB—Frelsburg clay, 1 to 3 percent slopes. This
deep, gently sloping soil is on upland hillsides. Areas are
elongated and follow the contour of the landscape. The
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areas range from 5 to 100 acres in size. Slope is mostly
2 to 3 percent.

Typically, the surface layer is about 18 inches of dark
gray clay. The next 24 inches is dark grayish brown clay.
Below this to a depth of 65 inches is light brownish gray
and grayish brown clay. The soil is moderately alkaline
and calcareous throughout.

This soil is well drained. Surface runoff is medium.
Permeability is very slow. Available water capacity is
high. Water enters rapidly when the soil is dry and
cracked but very slowly when it is wet. The erosion
hazard is slight.

Included with this soil in mapping are small areas of
Bleiblerville, Latium, Brenham, Carbengle, Kiump, and
Knolle soils. Included soils make up less than 20 percent
of any mapped area.

This soil is used for pasture, range, and crops.

This soil is well suited to pasture. Improved
bermudagrass and kleingrass are suited to this soil.

This soil is well suited to corn, grain sorghum, cotton,
small grains, and forage sorghums. Leaving crop-residue
on the surface helps to control erosion, maintain organic.
matter content, and maintain tilth. Terraces and contour
farming aiso help to control erosion.

If used for range, this soil can produce large yields of
tall and mid native grasses. Management should include
stocking at proper rates, brush control, and planned
grazing.

This soil is poorly suited to recreational and urban
uses. The main limitations are shrink-swell properties,
very slow permeability, and low strength, which affects
roads and streets.

This soil is in capability subclass lle and Blackland
(Blackland Prairie) range site.

FrC—Frelsburg clay, 3 to 5 percent siopes. This
deep, gently sloping soil is on upland side slopes. Areas
range from 5 to 100 acres in size. Slope is mostly about
4 percent.

Typically, the surface layer is about 4 inches of very
dark gray clay over 11 inches of dark gray clay. The next
40 inches is dark grayish brown clay with yellowish
brown mottles. Below this to a depth of 65 inches is light
brownish gray clay with brownish yellow mottles.
Reaction is moderately alkaline and calcareous
throughout.

This soil is well drained. Surface runoff is medium.
Permeability is very slow. Available water capacity is
high. Water enters rapidly when the soil is dry and
cracked but very slowly when the soil is wet. The erosion
hazard is moderate.

Included with this soil in mapping are small areas of
Bleiblerville, Latium, Brenham, Carbengle, Knolle, and
Klump soils. Included soils make up less than 20 percent
of any mapped area.

This soil is used for pasture, range, and crops.

Soil survey

This soil is well suited to pasture. Improved
bermudagrass and kleingrass are suited to this soil.

This soil is suited to corn, grain sorghum, cotton, small
grains, and forage sorghum. Leaving crop residue on the
surface helps to control erosion, maintain organic matter
content, and maintain soil tilth. Terraces and contour
farming also help to control erosion.

If used for range, this soil can produce large yislds of
tall and mid native grasses. Management should include
stocking at proper rates, brush control, and planned
grazing.

This soil is poorly suited to urban and recreational
uses. The main limitations are shrink-swell properties,
slow permeability, and low strength, which affects roads
and streets. In some places, slope limits recreation use.

This soil is in capability subclass llie and Blackland
(Blackland Prairie) range site.

FrD—Frelsburg clay, 5 to 8 percent slopes. This
deep, sloping soil is on uplands. Areas range from 10 to
100 acres in size. Slope averages about 7 percent.

Typically, the surface layer is about 15 inches of dark
gray clay. The next 30 inches is grayish brown and dark
yellowish brown clay. Below this to a depth of 60 inches
is light olive brown clay. The soil is moderately alkaline
and calcareous throughout.

This soil is well drained. Surface runoff is rapid.
Permeability is very slow. Available water capacity is
high. Water enters rapidly when the soil is dry and
cracked but very slowly when it is wet. The erosion
hazard is severe.

Included with this soil in mapping are small areas of
Bleiblerville, Latium, Brenham, Carbengle, Klump, and
Knolle soils. Also included are small areas of strongly
sloping Frelsburg soils. Included soils make up less than
20 percent of any mapped area.

This soil is used for range and pasture.

This soil is moderately well suited to pasture. Improved
bermudagrass and kleingrass are the main grasses.

This soil is moderately well suited to small grains and
forage sorghum. Leaving crop residue on the surface
helps to maintain tilth and organic matter content and
control erosion. Terraces also help to control erosion.

If used for range, this soil can produce large yields of
tali and mid native grasses. Management should include
stocking at proper rates, brush control, and planned
grazing.

This soil is poorly suited to urban and recreational
uses. The main limitations are shrink-swell properties,
very slow permeability, low strength, which affects roads
and streets, and slope.

This soil is in capability subclass Ve and Blackland
(Blackland Prairie) range site.

HoB—Hockley fine sandy loam, 1 to 3 percent
slopes. This deep, gently sloping soil is on uplands.
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Areas range from 20 acres to several hundred acres in
size. Slope averages 2 percent.

Typically, the surface layer is brown fine sandy loam
about 7 inches thick. The subsurface layer is 15 inches
of grayish brown fine sandy loam. The subsoil is sandy
clay loam that is yellowish brown in the upper part, light
yellowish brown in the middle part, and light gray in the
lower part to a depth of 61 inches. Reddish, yellowish,
and brownish mottles occur throughout the subsoil. The
subsoil contains about 10 percent plinthite. Reaction is
strongly acid in the surface layer and grades to medium
acid in the lower part of the subsoil.

This soil is moderately well drained. A perched water
table is between depths of 3.5 and 5.0 feet during winter.
Surface runoff is siow. Permeability is moderately slow.
Available water capacity is medium. The erosion hazard
is moderate.

Included with this soil in mapping are areas of
Wockley, Kenney, Monaville, Katy, and Segno soils.
Included soils make up less than 15 percent of any
mapped area.

This soil is used for crops, pasture, and range. A few
areas are in woodland.

This soil is well suited to pasture. Improved
bermudagrass and bahiagrass are suited to this soil.

This soil is well suited to corn, peanuts, soybeans, and
truck crops. Leaving crop residue on the surface helps to
maintain organic matter content and tilth and control
erosion. Minimum tillage also helps to control erosion.

If used for range, this soil can produce large yields of
tall native grasses. Management should include stocking
at proper rates and planned grazing.

This soil is moderately well suited to urban and
recreational uses. The main limitations are moderately
low strength, which affects roads and streets, and
seasonal wetness.

This soil is in capability subclass lle and Loamy Prairie
range site.

HoC—Hockley fine sandy loam, 3 to 5 percent
slopes. This deep, gently sloping soil is on uplands.
Areas range from 20 to 100 acres in size. Slope
averages 4 percent.

Typically, the surface layer is about 15 inches of dark
brown, strongly acid fine sandy loam. The subsurface
layer is 8 inches of dark yellowish brown, medium acid
fine sandy loam. The upper 13 inches of the subsoil is
yellowish brown, very strongly acid sandy clay loam with
red mottles; the next 9 inches is mottled light yellowish
brown, brownish yellow, and dark red, very strongly acid
sandy clay loam; and the lower part, to a depth of 62
inches, is light gray, very strongly acid sandy clay loam
that has yellowish brown mottles and is about 10 percent
plinthite.

This soil is moderately well drained. Surface runoff is
medium. A perched water table is between depths of 3.5
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and 5.0 feet during winter. Permeability is moderately
slow. Available water capacity is medium. The erosion
hazard is moderate. :

Included with this soil in mapping are areas of Kenney,
Monaville, and Segno soils. Also included are areas of
Hockley gravelly sandy loam and small areas of Hockley
soils having slopes less than 3 percent. Included soils
make up less than 15 percent of any mapped area.

This soil is used for pasture, crops, and range. A few
areas are in woodland.

This soil is well suited to pasture. Improved grasses
such as coastal bermudagrass, weeping lovegrass, and
bahiagrass are suited to this soil.

This soil is moderately well suited to corn, peanuts,
small grains, and forage sorghum. Leaving crop residue
on the surface helps to conserve moisture and maintain
organic matter content and tilth. Minimum tillage helps to
control erosion.

If used for range, this soil can produce high yields of
tall native grasses. Management should include stocking
at proper rates and planned grazing.

This soil is moderately well suited to urban and
recreational uses. The main limitations are moderate
seasonal wetness and low strength.

This soil is in capability subclass llle and Loamy Prairie
range site.

HpC—Hockley gravelly fine sandy loam, 1 to 5
percent slopes. This deep, gently sloping soil is on
uplands. Areas range from 10 to 100 acres in size. Slope
averages 3 percent.

Typically, the surface layer is about 12 inches of dark
grayish brown, medium acid, gravelly fine sandy loam.
The subsurface layer is 12 inches of dark grayish brown,
medium acid, very gravelly sandy loam. The upper 12
inches of the subsoil is yellowish brown, strongly acid
gravelly sandy clay loam that has red mottles; the next 9
inches is light yellowish brown, strongly acid clay that
has strong brown and red mottles; and the lower part, to
a depth of 72 inches, is mottled light yellowish brown,
strong brown, and.red, strongly acid clay that is about 10
percent plinthite.

This soil is moderately well drained. A perched water
table is between depths of 3.5 and 5.0 feet during winter.
Surface runoff is slow to medium. Permeability is
moderately slow. Available water capacity is medium.
The erosion hazard is moderate.

“Included with this soil in mapping are areas of
Monaville and Segno soils and other Hockley soils that
are not gravelly. Also included are areas of Hockley soils
from which the surface layer has been removed for use
as roadbase. Included soils make up less than 15
percent of any mapped area.

The soil is used for pasture and range. A few areas
are in woodland, and some areas are in corn and
peanuts.
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This soil is well suited to pasture. Improved
bermudagrass and bahiagrass are suited to this soil.

This soil is moderately well suited to corn, peanuts,
small grains, and forage sorghum. The gravelly surface
layer hinders tillage. Leaving crop residue on the surface
helps to maintain organic matter content and control
erosion. Minimum tillage also helps to control erosion.

If used for range this soil can produce large yields of
native grasses. Management should include stocking at
proper rates and planned grazing.

This soil is moderately well suited to urban and
recreational uses. The main limitations are moderately
low strength, which affects streets and roads, and
seasonal wetness. In some places, slope limits some
recreational uses.

This soil is in capability subclass llle and Loamy Prairie
range site.

HzC—Hockley solls, graded, 1 to 5 percent slopes.
These deep, gently sloping soils are on uplands. Areas
range from 5 to 50 acres in size. Slope averages 3
percent. These areas have been mined for road
construction material, in the process, the surface layer
was stockpiled, the gravelly subsurface layer removed
for use as roadbase, and the surface layer. spread back
over the area, mostly on the subsoil.

Typically, the surface layer is about 6 inches of very
dark grayish brown, strongly acid gravelly fine sandy
loam. The upper part of the subsoil is 18 inches of
brownish yellow, strongly acid sandy clay loam that has
red mottles; the next 31 inches is brownish yellow,
strongly acid sandy clay loam that has brown and red
mottles; and the lower part, to a depth of 65 inches, is
red, strongly acid sandy clay loam that has yellow
mottles. The surface layer is fine sandy loam, loam, or
sandy .clay loam and is gravelly in places.

These soils are moderately well drained. A perched
water table is between depths of 3.5 and 5.0 feet during
winter. Surface runoff is medium. Permeability is
moderately slow. Available water capacity is medium.
This soil is hard to till when dry because of hardening of
the exposed subsoil. Fertility is very low because of the
loss of organic matter through removal of the surface
layer.

Included with these soils in mapping are areas of
Wockley, Monaville, and Segno soils. Also included are
areas of Hockley fine sandy loam and Hockley sandy
clay loam. Included soils make up less than 15 percent
of any mapped area.

These soils are used for range and pasture.

These soils are moderately well suited to pasture.
improved bermudagrass and bahiagrass will grow but are
difficult to establish.

These soils are poorly suited to crops. Most of the
surface layer has been removed.

Soil survey

Production of native grasses depends primarily on the
length of time the soil has been in grass and on the
organic matter content. After grading, forage yieids are
initially low.

These soils are poorly suited to urban and recreational
uses. The main limitations are the thin surface, which
affects lawns and landscaping, moderately slow
permeability, and seasonal wetness. in some places,
slope limits recreational uses.

These soils are in capability subclass llle.

KaA--Katy fine sandy loam, 0 to 1 percent slopes.
This deep, nearly level soil is on broad uplands. Areas
range from 20 acres to several thousand acres in size.
Slope averages 0.5 percent.

Typically, the surface layer is about 10 inches of
grayish brown fine sandy loam. The subsurface layer is
12 inches of pale brown fine sandy loam. The upper 7
inches of the subsoil is grayish brown sandy clay loam
with brownish mottles, and the lower part, to a depth of
80 inches, is clay that is gray over light gray and has
reddish and brownish mottles throughout. Reaction is
medium acid in the upper part and neutral in the lower
part.

This soil is somewhat poory drained. A perched water
table is between the surface and a depth of 2.5 feet
during winter. Surface runoff is very slow. Permeability is
moderately slow. Available water capacity is medium.
This soil is sometimes difficult to work because of
seasonal wetness. The erosion hazard is slight.

Included with this soil in mapping are small areas of
Aris, Wockley, Waller, and Edna soils. Included soils
make up less than 15 percent of any mapped area.

This soil is used for crops, pasture, and range. Rice is
the main crop but soybeans, peanuts, and corn are also
grown.

This soil is well suited to pasture. Improved
bermudagrass and bahiagrass are suited to this soil.

This soil is well suited to rice and soybeans and
moderately well suited to corn and peanuts. LLeaving
crop residue on the surface helps to maintain organic
matter content and tilth. Rotating crops improves yields.

If used for range, this soil can produce large yields of
native grasses. Management should include stocking at
proper rates and planned grazing.

This soil is poorly suited to urban and recreational
uses. The main limitations are wetness and moderately
slow permeability. Low strength limits use for roads and
streets.

This soil is in capability subclass {llw and Loamy
Prairie range site.

KaB—Katy fine sandy loam, 1 to 3 percent slopes.
This deep, gently sloping soil is on upland breaks. Areas
range from 10 to 200 acres in size. Slope averages
about 2 percent.
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Typically, the surface layer is about 8 inches of
medium acid, brown fine sandy loam. The subsurface
layer is 17 inches of pale brown fine sandy loam. The
upper 20 inches of the subsoil is grayish brown, medium
acid sandy clay loam with red and brown mottles; the
next 18 inches is mottled red and gray, neutral clay; and
the lower part is red, neutral clay to a depth of 72
inches.

This soil is somewhat poorly drained. A perched water
table is between the surface and a depth of 2.5 feet
during winter. Surface runoff is medium. Permeability is
moderately slow. Available water capacity is medium.
The erosion hazard is moderate.

Included with this soil in mapping are small areas of
Aris, Edna, Waller, and Wockley soils. Also included
along breaks are areas of a soil that is similar to Katy
soils but that has a surface layer less than 20 inches
thick. Included soils make up less than 15 percent of any
mapped area.

This soil is used for crops, range, and pasture. Rice,
soybeans, and forage sorghum are the main crops.

The soil is well suited to pasture. Coastal
bermudagrass and bahiagrass are suited to this soil.

This soil is moderately well suited to rice, corn,
soybeans, and forage sorghum. Leaving crop residue on
the surface helps to maintain organic matter content and
tilth and control erosion. Minimum tillage also helps to
control erosion.

If used for range, this soil produces large yields of
native grasses. Management should include stocking at
proper rates and planned grazing.

This soil is poorly suited to urban and recreational
uses because of wetness and moderately slow
permeability. Low strength limits use for roads and
streets.

This soil is in capability subclass llle and Loamy Prairie
range site.

KcB—Katy-Edna complex, 0 to 3 percent slopes.
These deep, nearly level, slightly moundy soils are on
broad, flat uplands. The areas are irregularly shaped and
range from 30 to 500 acres in size. The Katy soil makes
up 40 percent of this complex, the Edna soil makes up
30 percent, and other soils make up 30 percent. Katy
soils are on the mounds and Edna soils are in the
depressions. The areas of these soils are so intricately
mixed that separating them is not practical at the scale
of mapping.

The Katy soil typically has a surface layer of grayish
brown, medium acid fine sandy loam about 8 inches
thick. The subsurface layer is 17 inches of medium acid,
pale brown fine sandy loam. The upper part of the
subsoil is 7 inches of grayish brown, medium acid sandy
clay loam that has dark yellowish brown mottles; the
next 21 inches is gray, medium acid clay that has
yellowish brown and dark red mottles; and the lower
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part, to a depth of 65 inches, is gray, neutral clay that
has yellowish red mottles.

The Katy soil is somewhat poorly drained. Runoff is
slow. A perched water table is between the surface and
a depth of 2.5 feet during winter. Permeability is very
slow. Available water capacity is medium. The erosion
hazard is slight.

The Edna soil typically has a surface layer of light
brownish gray, medium acid fine sandy loam about 8
inches thick. The upper part of the subsoil is 17 inches
of dark gray, medium acid clay; the next 14 inches is
dark gray, neutral clay that has brownish and grayish
mottles; and the lower part is light brownish gray and
light yellowish brown, moderately alkaline clay to a depth
of 65 inches.

The Edna soil is poorly drained. A perched water table
is between the surface and a depth of 1.5 feet during
winter. Surface runoff is very slow. Permeability is very
slow. Available water capacity is medium. The erosion
hazard is slight.

Included in this complex in mapping are small areas of
Aris, Waller, and Wockley soils. These soils make up
less than 15 percent of any mapped area.

This complex is used mainly for range. A few areas
are in pasture or crops.

These soils are moderately well suited to pasture.
improved bermudagrass and bahiagrass are suited to
these soils.

These soils are well suited to rice if extensive leveling
is done. They are moderately well suited to soybeans.

If used for range, these soils can produce large yields
of native grasses. Management should include stocking
at proper rates and planned grazing.

These soils are poorly suited to urban and recreational
uses because of the wetness and very slow permeability.
Low strength limits use for roads and streets. -

This complex is in capability subclass lliw. The Katy
part is in Loamy Prairie range site, and the Edna part is
in Claypan Prairie range site.

KeD—Kenney loamy fine sand, 1 to 8 percent
slopes. This deep, gently sloping to sloping soil is on
convex uplands. Areas are irregularly shaped and range
from 20 to 250 acres in size. Slope averages 3 percent.

Typically, the surface layer is about 8 inches of brown
loamy fine sand. The subsurface layer is 54 inches of
loamy fine sand that is pale brown in the upper part and
very pale brown in the lower part. The subsoil is red
sandy clay loam to a depth of 80 inches. Reaction is
very strongly acid in the upper part and strongly acid in
the lower part.

This soil is well drained. Surface runoff is very slow.
Permeability is rapid in the surface layer and moderately
rapid in the subsoil. Avdilable water capacity is low. The
water erosion hazard is slight and the wind erosion
hazard is severe.
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Included with this soil in mapping are small areas of

Monaville, Hockley, Styx, and Wockley soils. Also
-included are areas of a soil that is similar to Kenney soils
but in which the subsoil is mostly bands of sandy clay
loam interlayered with sandy material. Included soils
make up less than 15 percent of any mapped area.

This soil is used for pasture, crops, and range.

This soil is well suited to pasture. Improved
bermudagrass, bahiagrass, and lovegrass are suited to
this soil.

Watermelons, peanuts, corn, small grains, and truck
crops are well suited to this soil. Leaving crop residue on
the surface helps to control erosion and maintain organic
matter content. Stripcropping and leaving the surface
rough help to control wind erosion. Minimum tillage also
helps to control erosion.

If used for range, this soil can produce large yields of
tall native grasses. Management should include stocking
at proper rates and planned grazing.

This soil is moderately well suited to urban and
recreational uses. The main limitations are sandy texture
and seepage. Cutbanks of excavations tend to cave in.

This soil is in capability subclass llle and Sandy Prairie
range site.

KIC—Klump sandy loam, 3 to 5 percent slopes.
This deep, gently sloping soil is on upland hilltops. Areas
range from 10 to 100 acres in size. Slope averages
about 4 percent.

Typically, the surface layer is dark brown, slightly acid
sandy loam about 12 inches thick. The upper 4 inches of
the subsoil is dark brown, medium acid sandy clay loam;
the next 9 inches is mottled dark brown and dark red,
medium acid sandy clay loam; and the lower 30 inches is
red and yellowish red, strongly acid sandy clay loam.
The underlying material is medium acid brownish yellow
sandy loam to a depth of 70 inches.

This soil is well drained. Runoff is medium.
Permeability is moderate. Available water capacity is
medium. The erosion hazard is moderate.

Included with this soil in mapping are small areas of
Knolle, Cuero, Brenham, Crockett, Carbengle, and
Frelsburg soils. Also included are a few areas of Klump
fine sandy loam and Klump loamy sand. Included soils
make up less than 15 percent of any mapped area.

This soil is used for pasture, range, and crops. The
main crops are small grains and forage sorghum.

This soil is well suited to pasture. Improved
bermudagrass, bahiagrass, and lovegrass are suited to
this soil.

Forage sorghum, oats, wheat, grain sorghum, corn,
and other crops are well suited to this soil. Leaving crop
residue on the surface, as in minimum tillage, helps to
maintain tilth and organic matter content and control
erosion. Terraces and contour farming help to control
erosion and runoff.

Soil survey

If used for range, this soil can produce yields of tall
and mid native grasses. Management should include
stocking at proper rates and planned grazing.

This soil is well suited to urban and recreational uses.
In places, slope limits some recreational uses.

This sail is in capability subclass llle and Sandy Loam
range site.

KID-—Klump sandy loam, 5 to 8 percent slopes.
This deep, sloping soil is on uplands. Areas are irregular
in shape and range from 10 to 50 acres in size. Slope
averages about 7 percent.

Typically, the surface layer is 10 inches of very dark
grayish brown, mildly alkaline sandy loam. The upper 5
inches of the subsoil is very dark brown, neutral sandy
clay loam, and the lower part, to a depth of 65 inches, is
yellowish red, slightly acid sandy clay loam with many,
medium, distinct, brown mottles.

This soil is well drained. Surface runoff is medium.
Permeability is moderate. Available water capacity is
medium. The erosion hazard is moderate.

Included with this soil in mapping are small areas of
Knolle, Cuero, Brenham, Carbengle, Crockett, and
Frelsburg soils. Included soils make up less than 20
percent of any mapped area.

This soil is used for range, pasture, and crops. The
main crops are oats, wheat, and forage sorghum.

This soil is well suited to pasture. Improved
bermudagrass, bahiagrass, and lovegrass are suited to
this soil.

This soil is fairly suited to corn, grain sorghum, oats,
wheat, and forage sorghum. Leaving crop residue on the
surface, as in minimum tillage, helps to maintain organic
matter content and tilth and control erosion.

If used for range, this soil can produce large yields of
tall and mid native grasses. Management should include
stocking at proper rates and planned grazing.

This soil is moderately well suited to urban and
recreational uses. Slope is the main limitation.

This soil is in capability subclass Ve and Sandy Loam
range site.

KnC—Knolle loamy sand, 1 to 5 percent slopes.
This deep, gently sloping soil is on uplands. Areas are
irregular and range from 10 to 100 acres in size. Slope
averages about 4 percent.

Typically, the surface layer is about 8 inches of brown,
medium acid loamy sand over 10 inches of dark grayish
brown, medium acid loamy sand. The upper 12 inches of
the subsoil is dark brown, strongly acid sandy clay loam
with strong brown mottles; the next 15 inches is strong
brown, strongly acid sandy clay loam with red mottles;
and the lower 9 inches is yellowish red, strongly acid
sandy clay loam. The underlying material is strong
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brown, medium acid sandy clay loam to a depth of 70
inches.

This soil is well drained. Runoff is slow. Permeability is
moderate. Available water capacity is medium. The water
and wind erosion hazards are moderate.

Included with this soil in mapping are small areas of
Brenham, Carbengle, Klump, Frelsburg, Latium, and
Crockett soils. Included also are areas of Klump loamy
sand and sloping Klump soils. Included soils make up
less than 15 percent of any mapped area.

This soil is used for pasture, crops, and range. The
main crops are small grains and forage sorghum.

This soil is well suited to pasture. Improved
bermudagrass, weeping lovegrass, and bahiagrass are
suited to this soil.

Corn, cotton, peanuts, small grains, forage sorghum,
and grain sorghum do well on this soil. Leaving crop
residue on the surface, as in minimum tillage, helps to
control erosion and maintain organic matter content.

If used for range, this soil can produce large yields of
mid and tall native grasses. Management should include
stocking at proper rates and planned grazing.

This soil is moderately well suited to urban and
recreational uses. The main limitation is sandy texture. In
some places, slope limits recreational uses.

This soil is in capability subclass Ills and Sandy Loam
range site.

KuC--Kuy loamy fine sand, 1 to 5 percent slopes.
This deep, gently sloping soil is in hummocky areas on
uplands. Areas are rounded or elongated and range from
10 to 50 acres in size. Slope averages about 3 percent.

Typically, the surface layer is about 15 inches of
brown, medium acid loamy fine sand. The subsurface
layer is 37 inches of pink, medium acid loamy fine sand.
The upper 12 inches of the subsoil is light gray, strongly
acid fine sandy loam with yellowish red and yellowish
brown mottles, and the lower part is mottled light gray,
reddish brown, and yellowish brown, strongly acid sandy
clay loam to a depth of 72 inches.

This soil is moderately well drained. A high water table
is between depths of 3.0 and 5.0 during the winter and
spring. Surface runoff is very slow. Permeability is rapid
in the surface layer and moderately slow in the subsail.
Available water capacity is medium. The water erosion
hazard is moderate, and the wind erosion hazard is
severe.

Included with this soil in mapping are small areas of
Aris, Hockley, Katy, Monaville, and Wockley soils. Aris,
Katy, and Wockley soils are in depressed: areas and on
footslopes, and Hockley and Monaville soils are along
slope breaks. Included soils make up less than 15
percent of any mapped area.

This soil is used for pasture, range, and crops. The
main crops are peanuts, corn, and forage sorghum.
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This soil is well suited to pasture. Improved
bermudagrass, weeping lovegrass, and bahiagrass are
suited to this soil.

This soil is moderately well suited to corn, peanuts,
and forage sorghum. Leaving crop residue on the
surface, as in minimum tillage, helps to control erosion,
conserve moisture, and maintain organic matter content.
" If used for range, this soil can produce moderate
yields of native grasses. Management should include
stocking at proper rates and planned grazing.

This soil is moderately well suited to urban and
recreational uses. The main limitations are sandy texture
and wetness. Cutbanks of excavations tend to cave in.

This soil is in capability subclass lils and Deep Sand
range site.

KyB—Kuy-Aris complex, 0 to 3 percent slopes.
These deep, gently undulating, moundy soils are along
poorly defined drainageways and on broad flats on
uplands. Areas are elongated to irregularly shaped and
range from 30 to 500 acres in size. Slope averages
about 2 percent. Kuy loamy fine sand and similar soils
make up about 50 percent of this complex, the Aris soil
makes up about 40 percent, and other soils make up
about 10 percent. Kuy and similar soils are on sandy
mounds. The Aris soil is in lower areas between the
mounds and receives additional water. The areas of
these soils are so intricately mixed that separating them
is not practical at the scale of mapping.

Typically, the Kuy soil is brown, medium acid loamy
fine sand to a depth of about 50 inches. The subsoil, to
a depth of 70 inches, is light brownish gray, medium acid
sandy clay loam with reddish and brownish mottles.

The Kuy soil is moderately well drained. A water table
is between depths of 3.0 and 5.0 feet during winter and
spring. Surface runoff is slow. Permeability is moderate.
Available water capacity is medium. The water erosion
hazard is moderate, and the wind erosion hazard is
severe.

Typically, the Aris soil is grayish brown, slightly acid
fine sandy loam to a depth of about 22 inches. The
upper 13 inches of the subsoil is mottled gray. and
yellowish brown, slightly acid sandy clay loam with
tongues of fine sandy loam. The lower part of the
subsoil, to a depth of 60 inches, is gray, slightly acid clay
with reddish brown and red mottles.

The Aris soil is somewhat poorly drained. A perched
water table is between depths of 0.5 and 2.0 feet during
winter. Runoff is slow. Permeability is very slow.
Available water capacity is medium. The erosion hazard
is slight.

Included with these soils in mapping are small areas of
Edna, Katy, Monaville, Waller, and Wockley soils.
Included soils make up less than 10 percent of any
mapped area.

These soils are used for range and pasture.
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These soils are moderately well suited to pasture.
Improved bermudagrass, bahiagrass, and weeping
lovegrass are suited to these soils.

These soils are moderately well suited to crops, but
most areas need extensive leveling to be productive.

If used for range, these soils can produce moderate
yields of tall native grasses. Management should include
stocking at proper rates and planned grazing.

These soils are poorly suited to urban and recreational
uses. The sandy surface layer and wetness are the main
limitations.

This complex is in capability subclass lliw. The Kuy
part is in Deep Sand range site, and the Aris part is in
Loamy Prairie range site.

LaA-—Lake Charles clay, 0 to 1 percent slopes. This
deep, nearly level soil is on broad, nearly level uplands.
Areas are irregular in shape and range from 20 acres to
several thousand acres in size. Slope averages 0.5
percent.

Typically, the surface layer is black clay about 9
inches thick. The next 36 inches is very dark gray clay,
and the next 17 inches is dark gray clay. The underlying
material is grayish brown clay. Reaction is mildly alkaline
in the surface layer and moderately alkaline in the lower
part.

This soil is somewhat poorly drained. A high water
table is between the surface and a depth of 2.0 feet for
long periods during winter and early spring. Available
water capacity is high. When dry, this soil has deep
cracks that extend from the surface to the underlying
material. Water enters rapidly when the soil is dry and
cracked but very slowly when it is wet and the cracks
are sealed. Permeability is very slow. Surface runoff is
very slow. The erosion hazard is slight.

Included with this soil in mapping are small areas of
Midland and Edna soils. Included soils make up less
than 15 percent of any mapped area.

This soil is used for crops, pasture, and range. The
main crops are grain sorghum, corn, and cotton.

This soil is well suited to pasture. Improved
bermudagrass, bahiagrass, and kleingrass are suited to
this soil.

Cotton, grain sorghum, soybeans, corn, and forage
sorghum are well suited to this soil. Leaving crop residue
on the surface helps to maintain tilth and organic matter
content.

If used for range, this soil can produce large yields of
tall and mid native grasses. Management should include
stocking at proper rates and planned grazing.

This soil is poorly suited to urban and recreational
uses. Shrink-swell properties, wetness, very slow
permeability, and low strength, which affects roads and
streets, are the main limitations.

This soil is in capability subclass llw and Blackland
(Coast Prairie) range site.

Soil survey

LaB—Lake Charles clay, 1 to 3 percent slopes. This
deep, gently sloping soil is on broad uplands. Areas are
irregular in shape and range from 10 to 100 acres in
size. Slope averages 2 percent.

Typically, the surface layer is 25 inches of black,
moderately alkaline clay. The next 10 inches is dark
grayish brown, moderately alkaline clay with black
streaks. Below this to a depth of 60 inches is reddish
brown, moderately alkaline clay.

This soil is somewhat poorly drained. A high water
table is between the surface and a depth of 2.0 feet for
long periods during winter and early spring. Surface
runoff is medium. Permeability is very slow. Available
water capacity is high. When dry, this soil has deep
cracks that extend from the surface to the underlying
material. Water enters rapidly when the soil is dry and
cracked but very slowly when it is wet. The erosion
hazard is slight.

Included with this soil in mapping are small areas of
Midland and Edna soils. Included soils make up less
than 15 percent of any mapped area.

This soil is used for crops, range, and pasture. The
main crops are cotton, grain sorghum, corn, and forage
sorghum.

This soit is well suited to pasture. Improved
bermudagrass, bahiagrass, and kleingrass are suited to
this soil.

This soil is well suited to corn, soybeans, cotton, grain
sorghum, and forage sorghum. Terraces and contour
farming help to control runoff and erosion. Leaving crop
residue on the surface, as in minimum tillage, helps to
maintain organic matter content, control erosion, and
maintain tilth.

If used for range, this soil can produce large yields of
mid and tall native grasses. Management should include
stocking at proper rates and planned grazing.

This soil is poorly suited to urban and recreational
uses. The main limitations are shrink-swell properties,
wetness, very slow permeability, and low strength, which
affects roads and streets.

This soil is in capability subclass lle and Blackland
(Coast Prairie) range site.

LaD—Lake Charles clay, 3 to 8 percent slopes. This
deep, gently sloping to sloping soil is on uplands. Areas
are elongated and lie along narrow breaks between
landforms with different elevations. The areas range
from 5 to 100 acres in size. Slope averages about 7
percent.

Typically, the surface layer is very dark gray,
moderately alkaline clay about 12 inches thick. The next
28 inches is dark grayish brown, moderately alkaline clay
with streaks of very dark gray. Below this to a depth of
65 inches is reddish brown, moderately alkaline clay.
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This soil is somewhat poorly drained. Surface runoff is
rapid. Water enters rapidly when the soil is cracked and
dry but very slowly when the soil is wet and cracks are
closed. Permeability is very slow. Available water
capacity is high. The water erosion hazard is severe.

Included with this soil in mapping are small areas of
Edna, Midland, and Silawa soils. Also included are small
areas of a soil that is similar to Lake Charles soils but
that has a lighter colored surface layer. Included soils
make up less than 15 percent of a mapped area.

This soil is used for range, pasture, and crops. The
main crops are forage sorghum and small grains.

This soil is moderately well suited to pasture. improved
bermudagrass and kleingrass are suited to this soil.

This soil is moderately well suited to grain sorghum,
forage sorghum, and small grains. Terraces help to
control runoff and erosion. Leaving crop residue on the
surface, as in minimum tillage, helps to control erosion
and maintain organic matter content.

If used for range, this soil can produce large yields of
tall and mid native grasses. Management should include
stocking at proper rates and planned grazing.

This soil is poorly suited o urban and recreational
uses. The main limitations are shrink-swell properties
and slope.

This soil is in capability subclass IVe and Blackland
(Coast Prairie) range site.

LdC—Landman loamy fine sand, 1 to 5 percent
slopes. This deep, gently sloping soil is on uplands and
foot slopes. Areas are elongated in shape and range
from 30 to 200 acres in size. Slope ranges from 1 to §
percent.

Typically, the surface layer is grayish brown loamy fine
sand about 6 inches thick. The subsurface layer is 59
inches of light brown loamy fine sand. The upper 5
inches of the subsoil is reddish yellow sandy clay loam
with very pale brown mottles, and the lower part, to a
depth of 80 inches, is strong brown sandy clay loam with
light brownish gray and reddish brown mottles. Reaction
is medium acid in the surface layer and strongly acid in
the subsail.

This soil is moderately well drained. A perched water
table is between depths of 4.0 and 6.0 feet during winter
and spring. Surface runoff is very slow. Available water
capacity is low. Permeability is rapid in the surface layer
and moderately slow in the sandy clay loam subsoil. The
water erosion hazard is slight, and the wind erosion
hazard is severe.

included with this soil in mapping are small areas of
Boy, Conroe, Fétzer, Depcor, and Larue soils. Included
soils make up less than 15 percent of any mapped area.

This soil is used for woodland and pasture.

This soil is well suited to pasture. Improved
bermudagrass, weeping lovegrass, and bahiagrass are
suited to this soil.
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Corn, peanuts, watermelons, and truck crops are well
suited to this soil. Minimum tillage helps to control water
and wind erosion.

If used for grazing, this soil can produce moderate
yields of tall native grasses. However, most areas
presently have a dense canopy of pine and hardwoods;
therefore, grass production is low. Proper management
includes thinning trees, stocking at proper rates, and
planned grazing.

This soil is moderately well suited to urban and
recreational uses. Sandy texture, seasonal wetness, and
seepage are the main limitations. Cutbanks of
excavations tend to cave in.

This soil is in capability subclass Ills.

LIE—Landman-Larue complex, 3 to 12 percent
slopes. These deep, gently sloping to strongly sloping
soils are on convex ridges and side siopes on uplands.
Areas are irregular in shape and range from 30 to 700
acres in size. Slope averages about 5 percent. The
Landman soil makes up about 40 percent of the
complex, the Larue soil makes up about 30 percent, and
other soils make up 30 percent. The areas of these soils
are so intricately mixed that separating them was not
feasible at the scale of mapping.

Typically, the Landman soit is about 63 inches of
loamy fine sand that is brown in the upper part and light
yellowish brown in the lower part. The subsoil, to a depth
of 80 inches, is reddish yellow sandy clay loam with
yellowish red and light brownish gray motties. Reaction
is medium acid in the surface layer and strongly acid in
the subsoil.

The Landman soil is moderately well drained. Surface
runoff is very slow. Permeability is moderately siow.
Available water capacity is low. The water erosion
hazard is moderate, and the wind erosion hazard is
severe.

Typically, the Larue soil has a surface layer of loamy
fine sand that is about 28 inches thick and that is brown
in the upper part and light brown in the lower part. The
subsoil is yellowish red sandy clay loam to a depth of 72
inches. Reaction is slightly acid to medium acid in the
upper part and medium acid in the subsoil.

The Larue soil is well drained. Surface runoff is slow.
Permeability is moderate. Available water capacity is
medium. The water erosion hazard is moderate, and the
wind erosion hazard is severe.

Included with these soils in mapping are small areas of
Depcor, Conroe, Boy, and Fetzer soils. Also included are
areas of a soil that is similar to Larue soils but that has a
yellowish brown subsoil. Included soils make up about
30 percent of any mapped area.

These soils are used mainly for woodland. Some areas
are in pasture or urban uses.
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These soils are well suited to pasture. Improved
bermudagrass, bahiagrass, and weeping lovegrass are
suited to these soils.

Corn, peanuts, watermelons, and truck crops are
moderately well suited to the soils. Leaving crop residue
on the surface through minimum tillage helps to maintain
organic matter content and control erosion.

if used for grazing, these soils can produce moderate
yields of tall native grasses. Most areas have a dense
stand of pine and hardwoods and grass production is
low. Management should include tree thinning, stocking
at proper rates, and planned grazing.

These soils are moderately well suited to urban and
recreational uses. The main limitations are sandy texture,
slope, and seepage. Seasonal wetness is a limitation in
some places.

This complex is in capability subclass IVe.

LtC—Latium clay, 2 to 5 percent slopes. This deep,
gently sloping soil is along slope breaks on uplands.
Areas are elongated and follow the contour of the
landform. The areas range from 5 to 50 acres in size.
Slope is mostly 4 to 5 percent.

Typically, the surface layer is about 8 inches of very
dark gray, moderately alkaline clay. The 12 inches is
light olive brown, moderately alkaline clay with black
streaks. Below this to a depth of 60 inches is light olive
brown and grayish brown, moderately alkaline clay.

This soil is well drained. Surface runoff is medium.
Permeability is very slow. Available water capacity is
high. Erosion has removed some of the surface layer in
places. The erosion hazard is severe.

Included with this soil in mapping are small areas of
Bleiblerville, Brenham, Carbengle, Frelsburg, and Klump
soils. Also included are a few gullies about 6 feet deep
along field boundaries and drainageways. Included soils
make up less than 20 percent of any mapped area.

This soil is used for pasture, range, and crops. Forage
sorghum, grain sorghum, and small grains are the main
crops.

This soil is moderately well suited to pasture. improved
bermudagrass and kleingrass are suited to this soil.

Corn, cotton, forage sorghum, grain sorghum, and
small grains are moderately well suited to this soil.
Leaving crop residue on the surface, as in-minimum
tillage, helps to maintain organic matter content and
control erosion. Terraces, grassed waterways, and
contour farming also help to control runoff and erosion.

If used for range, this soil can produce moderate
yields of tall and mid native grasses. Management
should. include stocking at proper rates and planned
grazing.

This soil is poorly suited to urban and recreational
uses. The main limitations are shrink-swell properties,
very slow permeability, and low strength, which affects
road and streets.

Soil survey

This soil is in capability subclass llle and Eroded
Blackland range site.

LtE—Latium clay, 5 to 12 percent slopes. This
deep, sloping to strongly sloping soil is on uplands.
Areas are linear and follow the contour of the landform.
The areas range from 5 to 100 acres in size. Slope
averages about 10 percent.

Typically, the surface layer is about 4 inches of olive
gray, moderately alkaline clay. Below this to a depth of
60 inches is olive, moderately alkaline clay.

This soil is well drained. Surface runoff is rapid.
Available water capacity is high. The water erosion
hazard is severe.

Included with this soil in mapping are small areas of
Frelsburg, Brenham, Klump, Knolle, Renish, and
Carbengle soils. Also included are a few gullies about 8
feet deep along drainageways and a few areas of gently
sloping Latium soils. Included soils make up less than 15
percent of any mapped area.

This soil is used for range and pasture.

This soil is moderately well suited to pasture. Improved
bermudagrass and kleingrass are suited to this soil.

This soil is not suited to crops because of slope and
the erosion hazard.

If used for range, this soil can produce moderate
yields of mid and tall native grasses. Management
should include stocking at proper rates, brush control,
and planned grazing.

This soil is poorly suited to urban and recreational
uses. The main limitations are shrink-swell properties,
very slow permeability, slope, and low strength, which
affects roads and streets.

This soil is in capability subclass Vle and Eroded
Blackland range site.

LuA—Lufkin fine sandy loam, 0 to 1 percent
slopes. This deep, nearly level soil is in depressions on
uplands. Areas are irregularly shaped and range from 5
to 100 acres in size. Slope averages 0.5 percent.

Typically, the surface layer is 5 inches of grayish
brown, slightly acid fine sandy loam with dark brown
mottles. The upper 15 inches of the subsoil is dark gray,
slightly acid clay with yeliowish brown mottles, and the
lower 25 inches is dark gray, moderately alkaline clay
with brownish yellow mottles. The underlying material, to
a depth of 62 inches, is yellowish brown, moderately
alkaline clay loam with brown and yellow mottles.

This soil is somewhat poorly drained. A perched water
table is between the surface and a depth of 1.0 foot
during winter and spring. Surface runoff is slow.
Permeability is very slow. Available water capacity is
medium. The erosion hazard is slight.

Included with this soil in mapping are small areas of
Axtell, Chazos, Straber, Tabor, Rader, and Tremona
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soils. Included soils make up less than 20 percent of any
mapped area.

This soil is used mainly for range and pasture.

This soil is moderately well suited to pasture. Improved
bermudagrass and bahiagrass are suited to this soil.

Small grains and forage sorghum are fairly suited to
this soil. This soil is difficult to till when dry because of
the crusty surface. Leaving crop residue on the surface
helps to maintain organic matter content and tiith.
Surface drainage helps to remove excess water in wet
seasons.

if used for range, this soil can produce moderate
yields of mid and tall native grasses. Many areas have
dense stands of hardwoods. Management should include
brush control, stocking at proper rates, and planned
grazing.

This soil is poorly suited to urban and recreational
uses. The main limitations are wetness, shrink-swell
properties, very slow permeability, and low strength,
which affects roads and streets.

This soil is in capability subclass llilw and Claypan
Savannah range site.

LuB—Lufkin fine sandy loam, 1 to 3 percent
slopes. This deep, gently sloping soil is along
drainageways on uplands. Areas are irregular in shape
and range from 10 to 100 acres in size. Slope averages
2 percent.

Typically, the surface layer is fine sandy loam about 9
inches thick that is dark grayish brown in the upper part
and grayish brown in the lower part. The upper 13 inches
of the subsaoil is dark gray clay with common, medium,
distinct, yellowish brown mottles; the next 30 inches is
grayish brown clay with common, medium, distinct,
brownish yellow mottles; and the lower part is grayish
brown clay to a depth of 65 inches. Reaction is medium
acid in the surface layer, strongly acid in the upper part
of the subsoil, and neutral in the lower part.

This soil is somewhat poorly drained. A perched water
table is between the surface and a depth of 1.0 foot
during winter and spring. Surface runoff is medium.
Permeability is very slow. Available water capacity is
medium. The erosion hazard is moderate.

Included with this soil in mapping are small areas of
Axtell, Chazos, Straber, Tabor, and Tremona soils.
Included soils make up less than 15 percent of any
mapped area.

This soil is used for range and pasture. Some areas
are cropped to small grains and forage sorghum.

This soil is moderately well suited to pasture. Improved
bermudagrass and bahiagrass are suited to this soil.

This soil is fairly suited to small grains and forage
sorghum. Leaving crop residue on the surface, as in
minimum tillage, helps to control erosion and maintain
tilth and organic matter content.
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If used for range, this soil can produce moderate
yields of mid and tall native grasses. Management
should include brush control, stocking at proper rates,
and planned grazing.

This soil is poorly suited to urban,and recreational
uses. The main limitations are shrink-swell properties,
very slow permeability, wetness, and low strength, which
affects roads and streets.

"This soil is in capability subclass Illw and Claypan
Savannah range site.

MaA—Mabank fine sandy loam, 0 to 1 percent
slopes. This deep, nearly level soil is on broad flats on
uplands. Areas are 20 to 300 acres in size. Slope
averages 0.5 percent.

Typically, the surface layer is about 8 inches of slightly
acid fine sandy loam that is dark grayish brown in the
upper part and very dark gray in the lower part. The
upper 29 inches of the subsoil is very dark gray, neutral
clay; the next 8 inches is dark gray, neutral clay; the
lower part, to a depth of 73 inches, is moderately
alkaline clay that is grayish brown in the upper part and
yellowish red in the lower-part.

This soil is somewhat poorly drained. A perched water
table is at a depth of 0.6 to 1.0 foot during winter and
spring. Surface runoff is slow. Permeability is very slow.
Available water capacity is medium. This soil is difficult
to till during times of seasonal wetness. The erosion
hazard is slight.

Included with this soil in mapping are smali areas of
Crockett, Wilson, Burleson, and Edna soils. Included
soils make up less than 15 percent of any mapped area.

This soil is used for pasture, range, and crops. The
main_crops are corn, small grains, and forage sorghum.

This soil is moderately well suited to pasture. Improved
bermudagrass and bahiagrass are suited to this soil.

This soil is fairly suited to corn, cotton, grain sorghum,
small grains, and forage sorghum. Leaving crop residue
on the surface helps to maintain organic matter content
and tilth. Surface drainage helps to remove excess water
during wet seasons.

If used for range, this soil can produce moderate
yields of tall and mid native grasses. Management
should include stocking at proper rates and planned
grazing.

This soil is poorly suited to urban and recreational
development. The main limitations are shrink-swell
properties, wetness, very slow permeability, and low
strength, which affects roads and streets.

This soil is in capability subclass lllw and Claypan
Prairie range site.

MaB—Mabank fine sandy loam, 1 to 3 percent
slopes. This deep, gently sloping soil is on uplands.
Areas are irregularly shaped and range from 5 to 80
acres in size. Slope averages 1.5 percent.
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Typically, the surface layer is about 8 inches of grayish
brown, slightly acid fine sandy loam. The upper 16
inches of the subsoil is very dark gray, neutral clay, the
next 14 inches is very dark grayish brown, mildly alkaline
clay, and the lower part is strong brown and light
yellowish brown, moderately alkaline clay to a depth of
65 inches.

This soil is somewhat poorly drained. A perched water
table is between depths of 0.6 and 1.0 foot during winter
and spring. Surface runoff is medium. Permeability is
very slow. Available water capacity is medium. Plant
roots have difficulty penetrating the clayey subsoil. The
erosion hazard is slight.

Included with this soil in mapping are small areas of
Axtell, Burleson, Crockett, Tabor, and Wilson soils. Also
included are small areas of Mabank soils having a loam
or silt loam surface layer. Included soils make up less
than 20 percent of any mapped area.

This soil is used for pasture, range, and crops. The
main crops are forage sorghum and small grains.

This soil is moderately well suited to pasture. Improved
bermudagrass and bahiagrass are suited to this soil.

This soil is moderately well suited to corn, cotton,
grain sorghum, forage sorghum, and small grains.
Terraces and contour tillage help to control erosion.
Leaving crop residue on the surface, as in minimum
tillage, helps to maintain organic matter content and tilth
and control erosion.

If used for range, this soil can produce moderate
yields of mid and tall native grasses. Management
should include stocking at proper rates and planned
grazing.

This soil is poorly suited to urban and recreational
uses. The main problems are shrink-swell properties,
seasonal wetness, very slow permeability, and low
strength, which affects roads and streets.

This soil is in capability subclass llle and Claypan
Prairie range site.

MdA—Midland clay loam, 0 to 1 percent slopes.
This deep, nearly level soil is on broad upland flats.
Areas are irreguiarly shaped and range from 20 acres to
several hundred acres in size. Slope averages 0.5
percent.

Typically, the surface layer is about 6 inches of dark
grayish brown clay loam. The upper 48 inches of the
subsoil is dark gray clay, and the lower 12 inches is
grayish brown clay. The underlying material is light
brownish gray clay to a depth of 72 inches. Reaction is
slightly acid in the upper part and moderately alkaline in
the lower part.

This soil is poorly drained. A high water table is
between depths of 0.5 and 3.0 feet during winter and
spring. Surface runoff is slow to very slow. Permeability
is very slow. Available water capacity is high. This soil is
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difficult to work during times of seasonal wetness. The
erosion hazard is slight. _

Included with this soil in mapping are small areas of
Lake Charles, Edna, and Katy soils. Included soils make
up less than 15 percent of any mapped area.

This soil is used for crops, range, and pasture. The
main crops are corn, soybeans, and rice.

This soil is moderately well suited to pasture. Improved
bermudagrass and bahiagrass are suited to this soil.

Corn, soybeans, cotton, rice, and forage sorghum are
moderately well suited to this soil. Leaving crop residue
on the surface helps to maintain organic matter content
and tilth. Surface drainage helps to overcome seasonal
wetness.

If used for range, this soil can produce moderate
yields of mid and tall native grasses. Management
should include stocking at proper rates and planned
grazing.

This soil is poorly suited to urban and recreational
uses. The main limitations are shrink-swell properties
and seasonal wetness.

This soil is in capability subclass lllw and Blackland
(Coast Prairie) range site.

MdB—Midiand clay loam, 1 to 3 percent slopes.
This deep, gently sloping soil is on uplands. Areas are
irregularly shaped and range from 20 to 100 acres in
size. Slope averages 2 percent.

Typically, the surface layer is dark grayish brown,
slightly acid clay loam about 8 inches thick. The upper
20 inches of the subsaoil is gray, neutral clay with brown
mottles; the next 12 inches is gray, moderately alkaline
clay with brown mottles; and the next 8 inches is grayish
brown, moderately alkaline clay. Below this is light gray,
moderately alkaline clay to a depth of 70 inches.

This soil is poorly drained. A high water tablé is
between depths of 0.5 and 3.0 feet during winter and
spring. Surface runoff is slow. Permeability is very slow.
Available water capacity is high. The erosion hazard is
moderate.

included with this soil in mapping are small areas of
Edna, Katy, and Lake Charles soils. Included soils make
up less than 20 percent of any mapped area.

This soil is used for crops, range, and pasture. The
main crops are soybeans, corn, and forage sorghum.

This soil is moderately well suited to pasture. Improved
bermudagrass and bahiagrass are suited to this soil.

Corn, soybeans, cotton, forage sorghum, and grain
sorghum are moderately well suited to this soil. Leaving
crop residue on the surface, as in minimum tillage, helps
to maintain organic matter content and control erosion.

If used for range, this soil can produce moderate
yields of mid and tall native grasses. Management
should include stocking at proper rates and planned
grazing.
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This soil is poorly suited to urban and recreational
uses. The main limitations are shrink-swell properties,
seasonal wetness, very slow permeability, and low
strength, which affects roads and streets.

This soil is in capability subclass Illw and Blackland
(Coast Prairie) range site.

Mp—Midland clay loam, depressional. This deep,
nearly level soil is in irregularly shaped concave
depressions. Areas range from 5 to 100 acres in size.
Slope is mainly less than 0.5 percent, but ranges from 0
to 1 percent.

Typically, the surface layer is dark grayish brown clay
loam about 8 inches thick. The subsoil is clay that is
dark gray in the upper part and dark grayish brown in the
lower part to a depth of 62 inches. Reaction is slightly
acid in the surface layer and upper part of the subsoil
and moderately alkaline in the lower part.

This soil is poorly drained. In most places this soil is
ponded or has a high water table above a depth of 2.0
feet during wet seasons. Permeability is very slow.
Available water capacity is high. The erosion hazard is
none to slight.

Included with this soil in mapping are small areas of
Aris, Edna, Katy, and Lake Charles soils. Also included
are small areas of Midland soils that are not in
depressions. Included soils make up less than 20
percent of any mapped area.

This soil is used for range or for wildlife habitat.

This soil is poorly suited to pasture because of the
ponding.

This soil is not suited to crops unless it is drained and
leveled.

If used for range, this soil can provide moderate yields
of tall native grasses. Management should include brush
control, stocking at proper rates, and planned grazing.

This soil is poorly suited to urban and recreational
uses. The main problems are ponding, shrink-swell
properties, very slow permeability,-and low strength,
which affects roads and streets.

This soil is in capability subclass Viw and Lowland
range site.

MvC—Monaville loamy fine sand, 1 to 5 percent
slopes. This deep, gently sloping soil is on ridges on
uplands. Areas are irregularly shaped and range from 20
to 400 acres in size. Slope averages about 3 percent.

Typically, the surface layer is brown, strongly acid
loamy fine sand about 15 inches thick. The subsurface
layer is yellowish brown, strongly acid loamy fine sand
about 13 inches thick. The subsoil is strongly acid sandy
clay loam to a depth of 74 inches. From the upper part
to the lower part, the subsoil ranges fromi light yellowish
brown to pale brown to dark grayish brown to yellowish
brown. The lower part contains about 10 percent
plinthite masses.
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This soil is moderately well drained. A perched water
table is between depths of 4.0 and 5.0 feet during winter
and spring. Surface runoff is slow. Permeability is
moderately slow. Available water capacity is medium.
The water erosion hazard is moderate, and the wind
erosion hazard is severe. ,

‘Included with this soil in mapping are small areas of
Hockley, Wockley, Kenney, Segno, and Katy soils. Also
included are areas of a soil that is similar to Monaville
soils but that has gray colors in the subsoil. Included
soils make up less than 15 percent of any mapped area.

This soil is used for crops, pasture, and range (fig. 8).
The main crops are corn, peanuts, and truck crops.

This soil is well suited to pasture. Improved
bermudagrass, weeping lovegrass, and bahiagrass are
suited to this soil.

Corn, soybeans, peanuts, small grains, and forage
sorghum are well suited to this soil. Leaving crop residue
on the surface, as in minimum tillage, helps to maintain
organic matter content and control erosion.

If used for range, this soil can produce large yields of
tall native grasses. Management should include stocking
at proper rates and planned grazing.

This soil is moderately well suited to urban and
recreational uses. The sandy texture is the main
limitation. Seasonal wetness and shrink-swell properties
are secondary limitations.

This soil is in capability subclass llls and Sandy Prairie
range site.

Na—Nahatche loam, frequently flooded. This deep,
nearly level soil is on flood plains. Floods occur at least
once every 1 to 2 years, usually between November and
May. Areas remain flooded for a few hours to several
days. Areas are elongated and range from 50 to 2,000
acres in size.

Typically, the surface layer is grayish brown, medium
acid loam about 8 inches thick. The upper 23 inches of
the underlying material is stratified, grayish brown,
medium acid fine sandy loam. Below this to a depth of
62 inches, the underlying material is gray, medium acid
loam with dark yellowish brown mottles.

This soil is somewhat poorly drained. A high water
table is at a depth of less than 20 inches mainly during
winter and spring. Surface runoff is slow. Permeability is
moderate. Available water capacity is medium. The
erosion hazard is slight.

Included with this soil in mapping are small areas of
Bosque soils and of a soil that is similar to Nahatche
soils but that has stratified sandy layers throughout.
Included soils make up less than 30 percent of any
mapped area.

This soil is used mainly for range. Some areas are in
woodland, mainly hardwoods.

This soil is well suited to pasture. Improved
bermudagrass and bahiagrass are suited to this soil.
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Figure 8.—Round bales of coastal bermudagrass hay on Monaville loamy fine sand.

This soil is not suited to cultivation because of the
frequent flooding.

If used for range, this soil can produce large ylelds of
tall native grasses. Management should include weed
and brush control, stocking at proper rates, and planned
grazing.

This soil is not suited to urban and recreational uses
because of frequent flooding.

This soil is in capability subclass Vw and Loamy
Bottomland range site.

NeC—Newulm loamy fine sand, 1 to 5§ percent
slopes. This deep, gently sloping soil is on slopes and
breaks on uplands. Areas are elongated and range from
10 to 100 acres in size. Slope averages 4 percent.

Typically, the surface layer is light yellowish brown
loamy fine sand about 4 inches thick. The subsurface
layer is 18 inches of very pale brown loamy fine sand.
The upper 31 inches of the subsoil is red sandy clay
loam with strong brown mottles, and the lower part, to a
depth of 80 inches, is dark red sandstone and sandy
clay loam with gray mottles. Reaction is slightly acid in
the surface layer and very strongly acid in the subsoil.

This soil is moderately well drained. Runoff is slow.
Permeability is moderately slow. Available water capacity

is medium. The erosion hazard is moderate.
Included with this soil in mapping are small areas of

Tremona, Catilla, and Straber soils and. small areas of
nearly level Newulm soils. Also included. are areas of a
soil that is similar to Newulm soils but that has a sandy
surface layer less than 20 inches thick. Included soils
make up less than 15 percent of any mapped area.

This soil is used mainly for range. A few areas are in
pasture and crops.

This soil is moderately well suited to pasture. Weeping
lovegrass, improved bermudagrass, and bahiagrass are
suited to this soil.

Peanuts, small grains, and forage sorghum are
moderately well suited to this soil. Leaving crop residue
on the surface, as in minimum tillage, helps to maintain
organic matter content and control erosion.

If used for range, this soil can produce moderate
yields of tall native grasses. Management should include
brush control, planned grazing, and stocking at proper
rates.

This soil is moderately well suited to urban and
recreational uses. The sandy surface layer, seepage, and
slope are the main limitations.

This soil is in capability subclass llis and Sandy range
site.

NoA—Norwood siit loam, 0 to 1 percent slopes.
This deep, nearly level soil is on slightly convex flood
plains of the Brazos River. This soil is subject to flooding
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about once in 20 years. Areas are elongated and range
from 10 to 200 acres in size.

Typically, the surface layer is reddish brown silt loam
about 10 inches thick. The next 17 inches is reddish
brown silty clay loam. The upper 10 inches of the
underlying material is very dark grayish brown very fine
sandy loam. Below this to a depth of 63 inches is very
dark grayish brown loam with strata of fine sandy loam.
Reaction is moderately alkaline and calcareous
throughouit.

- This soil is well drained. Surface runoff is slow.
‘Permeability is moderate. Available water capacity is
medium. The erosion hazard is slight.

Included with this soil in mapping are areas of
Clemville, Oklared, and Brazoria soils and Norwood silty
clay loam. Included soils make up less than 20 percent
of any mapped area.

This soil is used mainly for pasture and crops.

This soil is well suited to pasture. Improved
bermudagrass, alfalfa, and bahiagrass are suited to this
soil.

Corn, cotton, soybeans, small grains, forage sorghum,
and grain sorghum are well suited to this soil. Leaving
crop residue on the surface helps to maintain organic
matter content and filth.

If used for range, this soil can produce large yields of
mid and tall native grasses. Management should include
stocking at proper rates and planned grazing.

This soil is not suited to urban uses or to most
recreational uses because of the hazard of flooding.

This soil is in capability class | and L.oamy Bottomland
range site.

NrA—Norwood siity clay loam, 0 to 1 percent
slopes. This deep, nearly level soil is on flood plains
adjacent to the Brazos River. This soil is subject to
flooding about once in 20 years. Areas are linear and lie
along the river. The areas range from 20 acres to
several hundred acres in size.

Typically, the surface layer is reddish brown silty clay
loam about 16 inches thick. The upper 20 inches of the
underlying material is reddish brown silt loam, the next
16 inches is light reddish brown very fine sandy loam,
and the lower part is dark reddish brown clay to a depth
of 72 inches. The soil is moderately alkaline and
calcareous throughout. -

This soil is well drained. Surface runoff is slow.
Permeability is moderate. Available water capacity is
high. The rooting zone is deep. Plant roots penetrate the
soil easily. The erosion hazard is slight.

Included with this soil in mapping are small areas of
Clemville, Oklared, and Brazoria soils and Norwood silt
loam. Included soils make up less than 20 percent of
any mapped area.

This soil is used for crops and pasture. Corn, grain
sorghum, and truck crops do well on this soil.
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This soil is well suited to pasture.

Corn, cotton, soybeans, small grains, forage sorghum,
and grain sorghum are well suited to this soil. Leaving
crop residue on the surface helps to maintain organic
matter content and tilth.

If used for range, this soil can produce large yields of
mid and tall native grasses. Management should include
stocking at proper rates and planned grazing.

This soil is not suited to urban uses or to most
recreational uses because of the hazard of flooding.

This soil is in capability class | and Loamy Bottomland
range site.

OkA—Oklared very fine sandy loam, 0 to 1 percent
slopes. This deep, nearly level soil is on flood plains
adjacent to the Brazos River. This soil is flooded for
short periods about once in 10 to 25 years. Soil areas
are linear and lie along the river. They range from 8 to
200 acres in size.

Typically, the surface layer is brown very fine sandy
foam about 8 inches thick. The upper 47 inches of the
underlying material is light brown fine sandy loam. Below
this to a depth of 70 inches is brown silt loam with strata
of sandy loam and‘loamy fine sand. This soil is
moderately alkaline and calcareous throughout.

This soil is well drained. A high water table is between
depths of 3.5 and 5.0 feet during spring. Surface runoff
is slow. Permeability is moderately rapid. Available water
capacity is medium. The rooting zone is deep, and plant
roots penetrate the soil easily. The erosion hazard is
slight.

Included with this soil in mapping are small areas of
Clemville, Norwood, and Brazoria soils. Included soils
make up less than 20 percent of any mapped area.

This soil is used for crops and pasture. A few areas
are in woodland.

This soil is well suited to pasture. Improved
bermudagrass, alfalfa, and bahiagrass are suited to this
soil.

Corn, grain sorghum, small grains, forage sorghum,
soybeans, and truck crops are well suited to this soil.
Leaving crop residue on the surface helps to maintain
organic matter content and tilth.

If used for range, this soil can produce large yields of
native grasses. Management should include stocking at
proper rates and planned grazing.

This soil is not suited to urban uses or to most
recreational uses because of the hazard of flooding.

This soil is in capability class | and Loamy Bottomland
range site.

On—Oklared-Norwood complex, frequently
flooded. These deep, gently unduiating soils are on
flood plains (fig. 9). These soils are flooded one or more
times every year for very brief periods. Areas are
irregular in shape and range form 30 to 400 acres in
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Figure 9.—Flooding in an area of Oklared-Norwood complex, frequently flooded.

size. Slope ranges from 1 to 8 percent but averages
about 2 percent. The Oklared soil makes up about 55
percent of this complex, the Norwood soil makes up 35
percent, and other soils make up 10 percent. The areas
of these soils are so intricately mixed that separating
them is not feasible at the scale of mapping.

Typically, the Oklared soil has a surface layer of dark
brown very fine sandy loam about 4 inches thick. The
upper 35 inches of the underlying material is light brown
very fine sandy loam with thin strata of loam and fine
sandy loam. Below this to a depth of 60 inches is pink
very fine sandy loam with thin strata of silt loam and fine
sandy loam. This soil is moderately alkaline and
calcareous throughout.

The Oklared soil is well drained. A high water table is
between denths of 3.5 and 5.0 feet during spring.

Surface runoff is slow. Permeability is moderately rapid.
Available water capacity is medium. The erosion hazard
is slight.

Typically, the Norwood soil has a surface layer of dark
brown loam about 8 inches thick over 7 inches of dark
reddish brown silty clay loam. The underlying material is
20 inches of reddish brown loam over reddish brown,
stratified very fine sandy loam and silt loam to a depth of
60 inches. This soil is moderately alkaline and
calcareous throughout.

The Norwood soil is well drained. Surface runoff is
slow. Permeability is moderate. Available water capacity
is high. The erosion hazard is slight.

Included with these soils in mapping are small areas of
Brazoria, Clemville, and Sumpf soils. Also included are a
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few small areas of poorly drained soils. Included soils
make up less than 15 percent of any mapped area.

These soils are used for pasture and range. A few
areas are in woodland. The vegetation is mainly
cottonwood, pecan, and elm with bermudagrasss and
annual grasses.

These soils are well suited to pasture. Improved
bermudagrass is suited to these soils.

These soils are not suited to crops because of the
hazard of flooding.

If used for range, these soils can produce large yields
of tall native grasses. Management should include
stocking at proper rates and planned grazing.

These soils are not suited to urban and recreational
uses. The main limitation is the flooding.

This complex is in capability subclass Vw and Loamy
Bottomland range site.

RaA—Rader fine sandy loam, 0 to 1 percent
slopes. This deep, nearly level soil is on uplands on
ancient stream terraces. Areas are irregular in shape and
range from 10 to 500 acres in size. Slope averages 0.5
percent.

Typically, the surface layer is grayish brown, slightly
acid fine sandy loam about 6 inches thick. The
subsurface layer is brown, slightly acid fine sandy loam 9
inches thick. The upper 8 inches of the subsoil is light
yellowish brown, slightly acid sandy clay loam with light
gray mottles; and the lower part, to a depth of 65 inches,
is light gray sandy clay with yellowish red and yellowish
brown mottles.

This soil is moderately well drained. A perched water
table is between depths of 2.0 and 5.0 feet during winter
and spring. Surface runoff is slow. Permeability is very
slow. Available water capacity is medium. The erosion
hazard is slight.

Included with this soil in mapping are smalt areas of
Chazos, Lufkin, Styx, Tabor, and Tremona soils. Also
included are small areas that are ponded in wet
seasons. Included soils make up less than 20 percent of
any mapped area.

This soil is used for range, pasture, and crops.

This soil is well suited to pasture. Improved
bermudagrass and bahiagrass are suited to this soil.

Corn, peanuts, soybeans, cotton, forage sorghum,
small grains, and grain sorghum are moderately well
suited to this soil. Surface drainage helps to overcome
seasonal wetness. Leaving crop residue on the surface
helps to maintain organic matter content and tilth.

If used for range, this soil can produce moderate
yields of mid and tall native grasses. Management
should include stocking at proper rates and planned
grazing.

This soil is moderately well suited to urban and
recreational uses. The main limitations are seasonal
wetness, shrink-swell properties, and low strength, which
affects roads and streets.
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This soil is in capability subclass llw and Sandy Loam
range site.

RaB—Rader fine sandy loam, 1 to 3 percent
slopes. This deep, gently sloping soil is on uplands on
ancient stream terraces. Areas are irregular in shape and
range from 10 to 100 acres in size. Slope averages 2
percent.

Typically, the surface layer is dark brown, slightly acid
fine sandy loam about 5 inches thick. The subsurface
layer is brown, slightly acid fine sandy loam 11 inches
thick. The upper 6 inches of the subsoil is grayish brown,
medium acid fine sandy loam; the next 6 inches is
yellowish brown, strongly acid sandy clay loam; the next
14 inches is dark grayish brown, strongly acid clay ioam;
the next 10 inches is yellowish brown, medium acid clay
loam; the next 8 inches is dark gray, neutral sandy clay
loam; and the lower part is light brownish gray,
moderately alkaline sandy clay loam to a depth of 78
inches. The subsoil has common brownish and grayish
and few reddish mottles throughout.

This soil is moderately well drained. A perched water
table is between depths of 2.0 and 5.0 feet during winter
and spring. Surface runoff is slow. Permeability is very
slow. Available water capacity is medium. The erosion
hazard is slight.

Included with this soil in mapping are small areas of
Chazos, Lufkin, Styx, Tabor, and Tremona soils. Included
soils make up less than 20 percent of any mapped area.

This soil is used for pasture, range, and crops.

This soil is well suited to pasture. Improved
bermudagrass and bahiagrass are suited to this soil.

Corn, peanuts, cotton, soybeans, small grain, forage
sorghum, and grain sorghum are moderately well suited
to this soil. Leaving crop residue on the surface helps to
maintain organic matter content and tilth.

If used for range, this soil can produce large yields of
tall and mid native grasses. Management should include
stocking at proper rates and planned grazing.

This soil is moderately well suited to urban and
recreational uses. Shrink-swell properties, wetness, and

low strength, which affects roads and streets, are

limitations.
This soil is in capability subclass lle.and Sandy Loam
range site.

ReF—Renish clay loam, 5 to 20 percent slopes.
This shallow, sloping soil is on upland ridges. Areas are
irregularly shaped and range from 5 to 50 acres in size.
Slope averages about 7 percent.

Typically, the surface layer is very dark grayish brown,
moderately alkaline clay loam about 12 inches thick. The
next 3 inches is very dark grayish brown, moderately
alkaline clay loam containing about 40 percent
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sandstone fragments. The underlying material is
moderately alkaline, calcareous sandstone.

This ‘soil is well drained. Surface runoff is rapid.
Permeability is moderate. Available water capacity-is very
low. The erosion hazard is severe.

Included with this soil in mapping are areas of Klump,
Carbengle, Brenham, Frelsburg, and Latium soils. Also
included are a few rock outcrops. The included soils and
rock outcrops make up less than 15 percent of any
mapped area.

This soil is used for range.

This soil is poorly suited to pasture or crops because
of the stones and the slope.

If used for range, this soil produces small yields of
short, mid, and tall native grasses. Management should
include stocking at proper rates and planned grazing.

This soil is poorly suited to urban and recreational
uses. The main limitations are depth to rock and slope.

This soil is in capability subclass Vle and Chalky Ridge
range site.

SeC—Sealy loamy fine sand, 0 to 5 percent slopes.
This deep, gently sloping soil is on upland footslopes.
Areas range from 20 to 300 acres in size. Slope
averages 2.5 percent.

Typically, the surface layer is dark grayish brown
loamy fine sand about 6 inches thick. The subsurface
layer is 42 inches of loamy fine sand that is grayish
brown in the upper part and gray in the lower part. The
upper 14 inches of the subsoil is light gray sandy clay
loam with brownish yellow mottles, and the lower part, to
a depth of 72 inches, is light gray sandy clay loam with
brownish yellow and dark reddish brown mottles.
Reaction is very strongly acid throughout.

This soil is poorly drained. There is a perched water
table most,of the year. Surface runoff is slow.
Permeability is rapid in the surface layer.and moderately
slow in the subsoil. Available water capacity is low to
medium; however, the soil is saturated most of the year.

Included with this soil in mapping are small areas of
Tremona, Catilla, Kenney, Monaville, and Waller soils.
Also included are a few areas of Sealy fine sandy loam.
Included soils make up less than 15 percent of any
mapped area.

This soil is used mainly for range.

This soil is moderately well suited to pasture; but
because of the wetness, establishing grasses is difficult.

This soil is not suited to cultivation because of
wetness.

If used for range, this soil can produce moderate
yields of tall native grasses. Management should include
brush control, stocking at proper rates, and planned
grazing.

This soil is poorly suited to urban and recreational
uses. The main limitation is wetness.

This soil is in capability subclass Viw and Wet Sandy
Draw range site.

Soil survey

SgC—Segno fine sandy loam, 1 to 5 percent
slopes. This deep, gently sloping soil is on uplands.
Areas are irregularly shaped and range from 20 to 300
acres in size. Slope averages about 3 percent.

Typically, the surface layer is grayish brown fine sandy
loam about 5 inches thick. The subsurface layer is 10
inches of fine sandy loam that is dark grayish brown in
the upper part and brown in the lower part. The subsoil,
to a depth of 72 inches, is sandy clay loam that is yellow
in the upper part and mottled with shades of yeliow,
gray, and red in the lower part. Reaction is strongly acid
throughout.

This soil is moderately well drained. Surface runoff is
medium. Permeability is moderately slow. Available water
capacity is medium. The erosion hazard is moderate.

Included with this soil in mapping are small areas of
Conroe, Hockley, Wockley, Fetzer, and Splendora soils.
Also included are areas of a soil that is similar to Segno
soils but that has a loamy fine sand surface layer.
Included soils make up less than 20 percent of any
mapped area.

This soil is used for pasture, woodland, and crops.
Some areas have been developed for urban uses.

This soil is well suited to pasture. Improved
bermudagrass and bahiagrass are suited to this soil.

Corn, peanuts, small grains, forage sorghum, and truck
crops are well suited to this soil. Leaving crop residue on
the surface helps to maintain organic matter content and
tilth and control erosion. Minimum tillage -also helps to
control erosion.

If used for grazing, this soil can produce large yields of
tall native grasses. Many areas currently have a dense
canopy of pine and hardwoods. Management should
include tree thinning, stocking at proper rates, and
planned grazing.

This soil is moderately well suited to urban and
recreational uses. The main limitation is seasonal
wetness.

This soil is in capability subclass llle.

SiC—Sllawa ioamy fine sand, 1 to 5§ percent
slopes. This deep, gently sloping soil is on upland
breaks on ancient stream terraces. Areas are elongated
and are 5 to 50 acres in size. Slope averages about 4
percent.

Typically, the surface layer is about 10 inches of dark
brown loamy fine sand. The upper 8 inches of the
subsoil is dark red sandy clay loam with dark brown
mottles, the next 18 inches is yellowish red sandy clay
loam with yellowish brown mottles, the next 12 inches is
yellowish red sandy clay loam with yellowish brown
mottles, and the lower part is yellowish red fine sandy
loam to a depth of 65 inches. Reaction is medium acid in
the suiface layer and strongly acid in the subsoil.
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This soil is well drained. Surface runoff is slow.
Permeability is moderate. Available water capacity is
medium. The erosion hazard is moderate.

Included with this soil in mapping are small areas of
Chazos, Kenney, Styx, Tabor, and Dutek soils. Also
included are areas of a soil that is similar to Silawa soils
but that has a more clayey subsoil. Also included are
small areas of sloping Silawa soils. Included soils make
up less than 20 percent of any mapped area.

This soil is used for pasture, range, and crops.

This soil is well suited to pasture. Improved
bermudagrass, bahiagrass, and weeping lovegrass are
suited to this soil.

Corn, peanuts, cotton, small grains, forage sorghum,
grain sorghum, and truck crops are well suited to this
soil. This soil is also suited for fruit orchards. Leaving
crop residue on the surface helps to maintain organic
matter content and control erosion. Minimum tillage also
helps to control erosion.

If used for range, this soil can produce large yields of
mid and tall native grasses. Management should include
brush control, stocking at proper rates, and planned
grazing.

This soil is suited to recreational and urban uses. The
main limitations are seepage and slope in a few places.

This soil is in capability subclass llle and Loamy Sand
range site.

SID—Silawa loamy fine sand, 5 to 8 percent
slopes. This deep, sloping soil is on upland ridges and
breaks on ancient stream terraces. Soil areas are
elongated and range from 5 to 50 acres in size. Slope
averages about 7 percent.

Typically, the surface layer is slightly acid, brown
loamy fine sand about 12 inches thick. The upper 8
inches of the subsoil is very strongly acid, yellowish red
sandy clay loam, the next 35 inches is strongly acid,
yellowish red sandy clay loam, and the lower part is
medium acid, yellowish red fine sandy loam to a depth of
80 inches.

This soil is well drained. Surface runoff is medium.
Permeability is moderate. Available water capacity is
medium. The wind and water erosion hazards are
severe.

Included with this soil in mapping are small areas of
Chazos, Kenney, Styx, and Tabor soils. Also included are
areas of a soil that is similar to Silawa soils but that has
a more clayey subsoil. Also included are small areas of
graded Silawa soils that have a thinner surface layer.
Included soils make up about 20 percent of any mapped
area.

This soil is used for pasture, range, and wildlife
habitat. Some areas are in crops.

This soil is well suited to pasture. Improved
bermudagrass, bahiagrass, and weeping lovegrass are
suited to this soil.
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This soil is fairly suited to small grains and forage
sorghum. This soil is also suited to fruit orchards.
Leaving crop residue on the surface helps to control
erosion and maintain organic matter content. Minimum
tillage helps to control erosion.

If used for range, this soil can produce moderate
yields of mid and tall native grasses. Management
should include brush control, planned grazing, and
stocking at proper rates.

This soil is moderately well suited to urban and
recreational uses. The-main limitation is slope.

This soil is in capability subclass IVe and Loamy Sand
range site.

SpB--Splendora fine sandy loam, 0 to 3 percent
slopes. This deep, nearly level to dently sioping soil is
on broad uplands. Areas range from 20 to 1,000 acres in
size. Slope averages about 0.8 percent.

Typically, the surface layer is fine sandy loam about 13
inches thick that is light brownish gray in the upper part
and pale brown in the lower part. The next 7 inches is
mixed grayish brown sandy clay loam and very pale
brown fine sandy loam. The subsaoil is grayish brown and
light gray sandy clay loam to a depth of 60 inches.
Reaction is slightly to medium acid in the surface layer
and strongly acid in the subsoil.

This soil is somewhat poorly drained. A perched water
table is between depths of 0.5 and 2.0 feet during winter
and spring. Surface runoff is slow. Permeability is slow.
Available water capacity is medium. This soil is difficult
to work at times of seasonal wetness. The erosion
hazard is slight. ‘

Included with this soil in mapping are small areas of
Waller, Boy, Fetzer, and Depcor soils. Also included are
small depressions that are ponded most of the time.
Included soils make up less than 15 percent of any
mapped area.

This soil is used for crops, pasture, and woodland.

This soil is well suited to pasture. Improved
bermudagrass and bahiagrass are suited to this soil.

This soil is moderately well suited to corn, smali
grains, and forage sorghum. Surface drainage helps to
remove excess water during wet seasons. Leaving crop
residue on the surface helps to maintain organic matter
content and tilth.

if used for grazing, this soil can produce moderate
yields of tall native grasses. Most areas currently have a
dense stand of hardwood and pine. Management should
include thinning trees, stocking at proper rates, and
planned grazing.

This soil is poorly suited to urban and recreational
development. The main problem is seasonal wetness.

This soil is in capability subclass llle.

SrC—Straber loamy fine sand, 1 to 5 percent
slopes. This deep, gently sloping soil is on ridges and
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footslopes. Areas are irregularly shaped and range from
10 to 100 acres in size. Slope averages about 3 percent.

Typically, the surface layer is 3 inches of light
brownish gray, slightly acid loamy fine sand. The
subsurface layer is 13 inches of light gray, slightly acid
loamy fine sand. The upper 29 inches of the subsoil is
yellowish brown, very strongly acid clay; the next 20
inches is light gray, strongly acid clay; and the lower part
is light brownish gray, medium acid clay to a depth of 75
inches.' The subsoil has common grayish, reddish, and
yellowish mottles throughout.

This soil-is moderately well drained. Surface runoff is
slow. Permeability is slow. Available water capacity is
medium. Plant roots have difficulty penetrating the clayey
subsoil. The erosion hazard is moderate.

Included with this soil in mapping are small areas of
Axtell, Catilla, Newulm, Tabor, and Tremona soils.
Included soils make up less than 20 percent of any
mapped area.

This soil is used mostly for range and pasture. A few
areas are in crops.

This soil is well suited to pasture. Improved
bermudagrass, bahiagrass, and weeping lovegrass are
suited to this soil.

Corn, peanuts, truck crops, small grains, and forage
sorghum are well suited to this soil. Leaving crop residue
on the surface helps to control erosion and maintain
organic matter content. Minimum tillage also helps to
control erosion.

If used for range, this soil can produce moderate
yields for tall native grasses. Management should include
brush control, stocking at proper rates, and planned
grazing. :

This soil is moderately well suited to urban and
recreational uses. Very slow permeability, seasonal
wetness, and shrink-swell properties are the main
limitations.

This soil is in capability subclass Ille and Loamy Sand
range site.

SrD—Straber loamy fine sand, 5 to 8 percent
slopes. This deep, gently rolling soil is on upland ridges
and footslopes. Areas are irregularly shaped and range
from 5 to 50 acres in size. Slope averages about 7
percent.

Typically, the surface layer is about 15 inches of
medium acid loamy fine sand that is dark brown in the
upper part and yellowish brown in the lower part. The
upper 10 inches of the subsaoil is strongly acid, strong
brown sandy clay with red and light brownish gray
mottles; the next 15 inches is strongly acid, red sandy
clay with strong brown mottles; and the lower part is
neutral, yellowish red, sandy clay loam to a depth of 72
inches.

This soil is moderately well drained. Surface runoff is
slow. Permeability is very slow. Available water capacity
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is medium. Plant roots have difficulty penetrating the
clayey subsoil. The erosion hazard is severe.

Included with this soil in mapping are small areas of
Axtell, Catilla, Newulm, Tabor, and Tremona soils.
Included soils make up less than 20 percent of any
mapped area.

This soil is used for pasture and range.

This soil is well suited to pasture. Improved
bermudagrass, weeping lovegrass, and bahiagrass are
suited to this soil.

This soil is moderately well suited to small grains and
forage sorghums. Leaving crop residue on the surface
helps to control erosion and maintain organic matter
content. Minimum tillage also helps to control erosion.

If used for range, this soil can produce moderate
yields of tall native grasses. Many areas currently have
thick stands of hardwoods. Management should include
brush control, stocking at proper rates, and planned
grazing.

This soil is moderately well suited to urban and
recreational uses. The limitations include moderate
shrink-swell properties, very slow permeability, and
slope.

This soil is in capability subclass IVe and Loamy Sand
range site.

StC—Styx loamy fine sand, 1 to 5 percent slopes.
This deep, gently sloping soil is on smooth upland ridges
on ancient stream terraces. Areas are irregularly shaped
and range from 5 to 100 acres in size. Slope averages 3
percent.

Typically, the surface layer is about 10 inches of
yellowish brown loamy fine sand. The subsurface layer is
12 inches of very pale brown loamy fine sand. The
subsoil to a depth of 80 inches is sandy clay loam that
grades from yellowish brown in the upper part to mottied
reds, browns, and grays in the middle part to red in the
lower part. Reaction is strongly acid throughout.

This soil is well drained. A perched water table is
between depths of 3.5 and 4.5 feet during winter and
spring. Surface runoff is slow. Permeability is moderate.
Available water capacity is medium. The erosion hazard

'is moderate.

Included with this soil in mapping are small areas of
Chazos, Dutex, Kenney, Silawa, Tabor, and Tremona
soils. Also included are a few small areas of sloping Styx
soils. Included soils make up less than 20 percent of any
mapped area.

This soil is used for pasture, range, and crops.

This soil is well suited to pasture. Improved
bermudagrass, weeping lovegrass, and bahiagrass are
suited to this soil.

Corn, peanuts, grain sorghum, soybeans, small grains,
forage sorghum, watermeions, and truck crops are well
suited to this soil. Leaving crop residue on the surface
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helps to maintain organic matter content and control
erosion. Minimum tillage also helps to control erosion.

If used for range, this soil can produce large yields.of
tail native grasses. Management should include stocking
at proper rates and planned grazing.

This soil is moderately well suited to urban and
recreational uses. The main limitations are sandy texture
and seasonal wetness. Cutbanks of excavations tend to
cave in.

This soil is in capability subclass Ille and Sandy range
site.

Su—Sumpf clay, frequently flooded. This deep,
nearly level soil is on flood plains in oxbow channels that
at one time were part of the channel of the Brazos River.
This soil is.flooded periodically throughout the year.
Areas are elongated and range from 5 to 50 acres in
size.

Typically, the surface layer is dark brown clay about 15
inches thick. Below this is 7 inches of dark reddish
brown clay. The underlying material is 3 inches of
reddish brown silty clay loam over reddish brown clay to
a depth of 60 inches. This soil is moderately alkaline and
calcareous throughout.

This soil is very poorly drained. This soil is ponded
much of the year and at other times has a high water
table above a depth of 2 feet. Permeability is very slow.
Available water capacity is high. The erosion hazard is
slight.

Included with this soil in mapping are small areas of
Clemville, Brazoria, Norwood, and Oklared soils. Also
included are areas that are ponded most of the year.
Included soils make up less than 20 percent of any
mapped area.

This soil is used for range or wildlife habitat.

This soil is not suited to pasture or crops because of
the flooding and wetness.

If used for range, this soil can produce moderate
yields of tall native grasses. Management should include
stocking at proper rates, brush control, and planned
grazing. '

This soil is poorly suited to urban and recreational
uses because of wetness and flooding.

This soil is in capability subclass Viw and Clayey
Bottomland range site.

TaC—Tabor fine sandy loam, 1 to 5 percent
slopes. This deep, gently sloping soil is on upland
ridges. Areas are irregularly shaped and range from 10
to 100 acres in size. Slope averages about 3 percent.

Typically, the surface layer is about 9 inches of brown
fine sandy loam. The subsurface layer is 6 inches of very
pale brown fine sandy loam. The subsoil, a depth of 69
inches, is clay that is yellowish brown in the upper part,
light gray in the middle part, and light brownish gray in
the lower part. This soil is very strongly acid in the
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surface layer and grades to moderately alkaline in the
lower part.

This soil is moderately well drained. Surface runoff is
medium. Permeability is very slow. Available water
capacity is high. This soil is difficult to work, and plant
roots have difficulty penetrating the clayey subsoil. The
erosion hazard is moderate.

Included with this soil in mapping are small areas of
Axtell, Chazos, Crockett, Lufkin, Rader, and Tremona
soils. Included also are small areas of Tabor soils having
slopes less than 1 percent. Included soils make up less
than 15 percent of any mapped area.

This soil is used for pasture, range, and crops.

This soil is well suited to pasture. Improved
bermudagrass and bahiagrass are suited to this soil.

Corn, cotton, forage sorghum, grain sorghum, small
grains, and truck crops are moderately well suited to this
soil. Leaving crop residue on the surface helps to
maintain organic matter content and control erosion.
Minimum tillage also helps to control erosion.

If used for range, this soil can produce moderate
yields of mid and tall native grasses. Management
should include brush control, stocking at proper rates,
and planned grazing.

This soil is poorly suited to urban and recreational
uses. The main limitations are shrink-swell properties,
very slow permeability, and low strength, which affects
roads and streets.

This soil is in capability subclass IVe and Sandy Loam
range site.

TeC—Tremona loamy fine sand, 1 to 5 percent
slopes. This deep, gently sloping soil is on broad upland
foot slopes. Areas are irregularly shaped and range from
20 to 400 acres. Slope averages 2 percent.

Typically, the surface layer is about 6 inches of dark
brown loamy fine sand. The subsurface layer is 20
inches thick and is light brown loamy fine sand in the
upper part and gravelly loamy fine sand in the lower part.
The upper 22 inches of the subsoil is grayish brown clay,
and the lower 7 inches is light gray sandy clay. The
underlying material is dark yellowish brown clay to a
depth of 70 inches. Reaction is medium acid to strongly
acid in the surface layer and very strongly acid in the
subsoil.

This soil is somewhat poorly drained. A perched water
table is between depths of 1.5 and 3.5 feet during
summer. Surface runoff is slow. Permeability is very
slow. Available water capacity is medium. The water and
wind erosion hazards are moderate.

Included with this soil in mapping are small areas of
Straber, Catilla, Axtell, and Newulm soils. Inciuded soils
make up less than 15 percent of any mapped area.

This soil is used for range, pasture, and crops.
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This soil is well suited to pasture. Improved
bermudagrass, weeping lovegrass, and bahiagrass are
suited to this soil.

Corn, peanuts, cotton, grain sorghum, small grains,
truck crops, and forage sorghum are moderately well
suited to this soil. Leaving crop residue on the surface
helps to maintain organic matter content and control
erosion. Minimum tillage also helps to control erosion.

If used for range, this soil can produce moderate
yields of tall native grasses. Management should include
brush control, planned grazing, and stocking at proper
rates.

This soil is poorly suited to urban and recreational
uses. The main limitations are wetness, very slow
permeability, sandy surface layer, and shrink-swell
properties.

This soil is in capability subclass llle and Sandy range
site.

TeD—Tremona loamy fine sand, 5 to 8 percent
slopes. This deep, sloping soil is on uplands. Areas are
elongated and range from 5 to 100 acres in size. Slope
averages 6 percent.

Typically, the surface layer is about 6 inches of brown
loamy fine sand. The subsurface layer is 15 inches of
loamy fine sand that is pale brown in the upper part and
very pale brown in the lower part. The subsoil, to a depth
of 74 inches, is clay that is grayish brown in the upper
part, light brownish gray in the middle part, and gray in
the lower part. Brownish and reddish mottles are
throughout. The surface layer is medium acid and the
rest is strongly acid.

This soil is somewhat poorly drained. A perched water
table is between depths of 1.5 and 3.5 feet during
summer. Surface runoff is medium. Permeability is very
slow. Available water capacity is medium. The water
erosion hazard is severe, and the wind erosion hazard is
moderate.

Included with this soil in mapping are small areas of
Straber, Catilla, Axtell, and Newulm soils. Also included
are small areas of gently sloping Tremona soils. Included
soils make up less than 15 percent of any mapped area.

This soil is used for range, pasture, and wildlife
habitat.

This soil is well suited to pasture. Improved
bermudagrass, weeping lovegrass, and bahiagrass are
suited to this soil.

This soil is moderately well suited to small grains and
forage sorghum. Leaving crop residue on the surface
helps to control erosion and maintain organic matter
content. Minimum tillage also helps to control erosion.

If used for range, this soil can produce moderate
yields of tall native grasses. Management should include
brush control, stocking at proper rates, and planned
grazing.
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This soil is poorly suited to urban and recreational
uses. The main limitations are wetness, very slow
permeability, slope, and shrink-swell properties.

This soil is in capability unit IVe and Sandy range site.

Tr—Trinlty clay, frequently flooded. This deep,
nearly level soil is on flood plains of major streams. This
soil floods one or more times in most years during spring
or fall. Areas are linear and range from 10 to more than
2,000 acres in size.

Typically, the surface layer is black clay about 16
inches thick. The next 18 inches is very dark gray clay.
Below this is black clay to a depth of 65 inches. This soil
is calcareous and moderately alkaline throughout.

This soil is somewhat poorly drained. A high water
table is between the surface and a depth of 3.0 feet
during late winter and spring. Permeability is very slow.
Available water capacity is high. Runoff is very slow and
water ponds for a few hours following rains. When the
soil is dry and cracked, water enters rapidly; but when
the soil is wet and the cracks have closed, water enters
very slowly. The erosion hazard is none to slight.

Included with this soil in mapping are smali areas of
Bosque and Nahatche soils. Also included along stream
banks are areas of a soil that is loamy sand throughout.
Also included near the confluence of Mill Creek and the
Brazos River are small areas of Brazoria soils. Included
soils make up less than 15 percent of any mapped area.

This soil is used for pasture, range, and wildlife
habitat. A few areas are cropped to small grains and
forage sorghum. Some areas are in hardwoods.

This soil is well suited to pasture. Improved
bermudagrass and native grasses are suited to this soil.
Many native meadows are managed for hay.

This soil is not suited to cultivation because of
frequent flooding; however, areas that are protected
from flooding can produce excellent yields of most crops
grown in the area.

If used for range, this soil can produce large yields of
mid and tall native grasses. Management should include
brush and weed control, stocking at proper rates, and
planned grazing.

This soil is not suited to urban and recreational uses
because of the hazard of flooding.

This soil is in capability subclass Vw and Clayey
Bottomland range site.

Wa—Waller loam, depressslonal. This deep, nearly
level soil is in irregularly shaped concave depressions on
uplands. Areas range from 5 to 100 acres in size. Slope
is mainly less than 0.5 percent.

Typically, the surface layer and subsurface layer, to a
depth of 22 inches, is light brownish gray loam. The
subsoil, to a depth of 65 inches, is clay loam that is gray
with strong brown mottles and contains tongues of fine
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sandy loam and silt foam throughout. Reaction is very
strongly acid to medium acid in the surface layer and
vary strongly acid in the subsoil.

This soil is poorly drained. This soil is ponded or has a
high water table above a depth of 1.0 foot during winter
and spring. Surface runoff is very slow to ponded.
Permeability is moderate. Available water capacity is
high. This soil is difficult to work when saturated. The
erosion hazard is slight.

Included with this soil in mapping are small areas of
Katy, Wockley, Aris, and Splendora soils. Included soils
make up less than 15 percent of any mapped area.

This soil is used for range, wildlife habitat, and
pasture. A few areas are cultivated to rice.

This soil is poorly suited to pasture. Improved
bermudagrass and bahiagrass will grow but most areas
need drainage.

This soil is not suited to crops because of wetness.
Drained areas are suitable.

If used for range, this soil can produce moderate
yields of tall native grasses. Management should include
stocking at proper rates and planned grazing.

This soil is poorly suited to urban and recreational
uses. The main limitations are wetness and poor
drainage.

This soil is in capability subclass Viw and Loamy
Prairie range site.

WIA—WiIison clay loam, 0 to 1 percent slopes. This
deep, nearly level soil is on ancient terraces on uplands.
Areas are irregular in shape and range from 20 acres to
several hundred acres in size. Slope averages 0.5
percent.

Typically, the surface layer is very dark gray clay loam
about 7 inches thick. The upper 16 inches of the subsoil
is dark gray silty clay, and the lower part, to a depth of
64 inches, is dark gray and dark grayish brown clay with
dark gray and yellowish brown mottles. Reaction is
neutral in the upper part and moderately alkaline in the
lower part.

This soil is somewhat poorly drained. A perched water
table is between the surface and a depth of 1.0 foot for
long periods during winter and spring. Surface runoff is
slow. Permeability is very slow. Available water capacity
is medium. This soil is difficult to till during extremes in
moisture content. The erosion hazard is slight.

Included with this soil in mapping are small areas of
Bleiblerville, Burleson, Crockett, Frelsburg, Mabank, and
Tabor soils. Included soils make up less than 20 percent
of any mapped area.

This soil is used for pasture, range, and crops.

This soil is well suited to pasture. Improved
bermudagrass and kleingrass are suited to this soil.

Corn, small grains, forage sorghum, soybeans, and
grain sorghum are moderately well suited to this soil.
Leaving crop residue on the surface helps to maintain
tilth and organic matter content and control erosion.
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Bedding land in fall helps to overcome spring wetness.
Drainage helps to remove excess water.

If used for range, this soil can produce moderate
yields of mid and tall native grasses. Management
should include stocking at proper rates and planned
grazing.

This soil is poorly suited to urban and recreational
uses. The main limitations are shrink-swell properties,
very slow permeability, and wetness.

This soil is in capability subclass lliw and Claypan
Prairie range site.

WIB—Wilson clay loam, 1 to 3 percent slopes. This
deep, gently sloping soil is on uplands on ancient stream
terraces. Areas are irregularly shaped and range from 10
to 100 acres in size. Slope averages 2 percent.

Typically, the surface layer is 8 inches of very dark
gray clay loam. The upper 19 inches of the subsoil is
dark gray silty clay; the next 20 inches is gray clay with
common, fine, faint, gray and brown mottles; and the
lower part, to a depth of 61 inches, is clay mottled in
shades of gray and brown. Reaction is neutral in the
surface layer and moderately alkaline in the subsoil.

This soil is somewhat poorly drained. A perched water
table is between the surface and a depth of 1.0 foot for
long periods during winter and spring. Surface runoff is
slow. Permeability is very slow. Available water capacity
is medium. The soil is generally difficult to work because
of the wetness. The erosion hazard is moderate.

Included with this soil in mapping are small areas of
Bleiblerville, Burleson, Crockett, Frelsburg, Mabank, and
Tabor soils. Included soils make up less than 20 percent
of any mapped area.

This soil is used for range, pasture, and crops.

This soil is well suited to pasture. Improved
bermudagrass and kleingrass are suited to this soil.

Corn, grain sorghum, small grains, soybeans, and
forage sorghum are moderately well suited to this soil.
Terraces and contour farming help to control erosion.
Leaving crop residue on the surface helps to maintain
tilth and organic matter content and control erosion.

If used for range, this soil can produce moderate
yields of mid and tall native grasses. Management
should include stocking at proper rates and planned
grazing.

This soil is poorly suited to urban and recreational
uses. The main limitations are wetness, shrink-swell
properties, and very slow permeability.

This soil is in capability subclass Ilie and Claypan
Prairie range site.

WoA—Wockley fine sandy loam, 0 to 1 percent
slopes. This deep, nearly level soil is on broad uplands.
Areas range from 20 to more than 1,000 acres in size.
Slope averages 0.5 percent.
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Typically, the surface layer is about 12 inches of dark
grayish brown fine sandy loam. The subsurface layer is
11 inches of brown fine sandy loam. The upper 33
inches of the subsoil is light brownish gray sandy clay
loam over light gray clay loam. The lower part of the
subsoil, to a depth of 80 inches, is brownish yellow clay
loam with gray and red motties. Reaction is medium acid
in the surface layer and upper part of the subsoil and
slightly acid in the lower part.

This soil is somewhat poorly drained. A perched water
table is between the surface and a depth of 2.0 feet
during winter and spring. Surface runoff is slow.
Permeability is moderately slow. Available water capacity
is high. The soil is difficult to work during times of
seasonal wetness. The erosion hazard is slight.

Included with this soil in mapping are areas of
Hockley, Waller, Monaville, Edna, Katy, Aris, Fetzer, and
Splendora soils. Included soils make up less than 20
percent of any mapped area.

This soil is used for crops, pasture, and range.

This soil is well suited to pasture. Improved
bermudagrass and bahiagrass are suited to this soil.

Corn, peanuts, soybeans, small grains, forage
sorghum, and grain sorghum are well suited to this soil.
Leaving crop residue on the surface helps to maintain
organic matter content and tilth. Minimum tillage also
helps to control erosion.

If used for range, this soil can produce large yields of
tall native grasses. Management should include stocking
at proper rates and planned grazing.

This soil is moderately well suited to urban and
recreational uses. The main limitations are wetness and
moderately slow permeability.

This soil is in capability subclass lliw and Loamy
Prairie range site.

WoB—Wockley fine sandy loam, 1 to 3 percent
slopes. This deep, gently sloping soil is on broad
uplands. Areas are irregularly shaped and range from 10
to 50 acres in size. Slope averages 2 percent.

Typically, the surface layer is about 22 inches of fine
sandy loam that is grayish brown in the upper part and
dark brown in the lower part. The upper 33 inches of the
subsoil is brown and dark brown sandy clay loam with
gray, yellow, and red mottles; the lower part, to a depth
of 72 inches, is white, yellow, and red, reticulately
mottled sandy clay loam. Reaction is slightly acid to
medium acid in the surface layer and medium acid in the
subsoil.

This soil is somewhat poorly drained. A perched water
table is between the surface and a depth of 2.0 feet
during winter and spring. Runoff is slow. Permeability is
moderately slow. Available water capacity is high. This
soil is difficult to work during times of wetness. The
erosion hazard is moderate.
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Included with this soil in mapping are small areas of
Edna, Hockley, Katy, Midland, Monaville, and Waller
soils. Included soils make up less than 20 percent of any
mapped area.

This soil is used for crops, range, and pasture.

This soil is well suited to pasture. Improved
bermudagrass and bahiagrass are suited to this soil.

Corn, peanuts, small grains, forage sorghum, and grain
sorghum are well suited to this soil. Leaving crop residue
on the surface helps to control erosion and maintain tilth
and organic. matter content. Minimum tillage also helps
to control erosion.

If used for range, this soil can produce large yields of
tall native grasses. Management should include stocking
at proper rates and planned grazing.

This soil is moderately well suited to urban and
recreational uses. The main limitations are wetness and
moderately slow permeability.

This soil is in capability subclass lllw and Loamy
Prairie range site.

prime farmland

Prime farmland, as defined by the U.S. Department of
Agriculture, is the land that is best suited to producing
food, feed, forage, fiber, and oilseed crops. The soil
quality, growing season, and moisture supply are suitable
for economically producing sustained high yields of crops
if the land is treated and managed using acceptabie
farming methods. Prime farmland produces the highest
yields with minimal inputs of energy and economic
resources, and farming it results in the least damage to
the environment. Prime farmland is of major importance
in satisfying the nation’s short- and long-term needs for
food and fiber. The supply of high quality farmland is
limited, however, and it should be used with wisdom and
foresight.

Prime farmland must either be currently used for
producing food or fiber or be available for this use. It
may be in crops, pasture, timber, or other uses except
urban or built-up land or water areas. Urban or built-up
land is any contiguous area 10 acres or more in size that
is-used for residences, industrial sites, commercial sites,
construction sites, institutional sites, public administrative
sites, railroad yards, small parks, cemeteries, airports,
golf courses, sanitary landfills, sewage treatment plants,
water control structures and spillways, shooting ranges,
and so forth.

Prime farmland usually has an adequate and
dependable supply of moisture from precipitation or
irrigation. Temperature and growing season are
favorable. It has acceptable reaction and has few or no
rocks, and it is permeable to water and air. Prime
farmland is not excessively erodible. It is not saturated
with water for long periods and is not flooded during the
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growing season. Slope ranges mainly from0to 5
percent.

Soils that have limitations—a high water table,
flooding, or inadequate rainfall—may qualify as prime
farmland if the limitations are overcome by such
measures as drainage, flood control, or irrigation.

About 171,000 acres (40 percent) of Austin County
and 190,000 acres (58 percent) of Waller County meet
the requirements for prime farmland. These areas are
scattered throughout the survey area, but general soil
map associations 1, 2, 3, 7, 9, and 14 have the largest
areas of prime farmland. Associations 10, 11, 12, and 13
have substantial areas, but associations 4, 5, 6, 8, and
15 have only scattered areas. Approximately 90,000
acres of prime farmland in Waller County and 60,000
acres in Austin County are used for cultivated crops.
Crops grown on these soils—mainly rice, corn,
soybeans, and peanuts—account for about 30 percent of
the agricultural income in Waller County and about 15
percent in Austin County. However, many areas of prime
farmland are presently used for range, pasture, or hay
and further contribute to the agricultural production of
the survey area.

A recent trend in land use in some parts of the survey
area has been the loss of some prime farmland to urban
and industrial uses. The loss of prime farmland to other
uses puts pressure on marginal lands, which generally
are more erodible, more droughty, and more difficult to
cultivate and are usually less productive.

The following soils are prime farmland in Austin and
Waller Counties. This list does not constitute a land-use
recommendation. The extent of each listed mapping unit
is shown in table 4. The locations of the soils are shown
on the detailed soil maps. The soil qualities that affect
use and management are described in the section
“Detailed soil map units.”

ArA Aris fine sandy loam, O to 1 percent slopes
BbB Bleiblerville clay, 1 to 3 percent slopes
BrA Brazoria clay, 0 to 1 percent slopes

BrB Brazoria clay, 1 to 3 percent slopes

Bs

BuA
CaB
CaC
ChC
Cm

CuB
CuC
FrB

FrC

HoB

HoC
HpC
KaA
KaB
KIC
KnC
LaA
LaB
NoA
NrA
OkA
RaA
RaB
SgC
SIC
SpB
SrC
Wa
WOoA

WoB

53

Brazoria clay, depressional, where adequately
drained

Burleson clay, 0 to 1 percent slopes
Carbengle clay loam, 1 to 3 percent slopes
Carbengle clay loam, 3 to 5 percent slopes
Chazos loamy fine sand 1 to 5 percent slopes
Clemville silt loam, occasionally flooded
Cuero loam, 1 to 3 percent slopes

Cuero loam, 3 to 5 percent slopes

Frelsburg clay, 1 to 3 percent slopes
Frelsburg clay, 3 to 5 percent slopes

Hockley fine sandy loam, 1 to 3 percent.
slopes

Hockley fine sandy loam, 3 to 5 percent
slopes

Hockley gravelly fine sandy loam, 1 to 5 per-
cent slopes

Katy fine sandy loam, 0 to 1 percent slopes
Katy fine sandy loam, 1 to 3 percent slopes
Klump sandy loam, 3 to 5 percent slopes
Knolle loamy fine sandy, 1 to 5 percent
slopes

Lake Charles clay, 0 to 1 percent slopes

Lake Charles clay, 1 to 3 percent slopes
Norwood silt loam, 0 to 1 percent slopes
Norwood silty clay loam, O to 1 percent
slopes

Oklared very fine sandy loam, 0 to 1 percent
slopes

Rader fine sandy loam, 0 to 1 percent slopes
Rader fine sandy loam, 1 to 3 percent slopes
Segno fine sandy loam, 1 to 5§ percent slopes
Silawa loamy fine sand, 1 to 5 percent slopes
Splendora fine sandy loam, O to 3 percent
slopes

Straber loamy fine sand, 1 to 5 percent
slopes

Waller loam, depressional, where adequately
drained :
Wockley fine sandy loam, 0 to 1 percent
slopes

Wockley fine sandy loam, 1 to 3 percent
slopes
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use and management of the soils

This soil survey is an inventory and evaluation of the
soils in the survey area. It can be used to adjust land
uses to the limitations and potentials of natural
resources and the environment. Also, it can help avoid
soil-related failures in land uses.

In preparing a soil survey, soil scientists,
conservationists, engineers, and others collect extensive
field data about the nature and behavior characteristics
of the soils. They collect data on erosion, droughtiness,
flooding, and other factors that affect various soil uses
and management. Field experience and collected data
on soil properties and performance are used as a basis
in predicting soil behavior.

Information in this section can be used to plan the use
and management of soils for crops and pasture; as
rangeland and woodland; as sites for buildings, sanitary
facilities, highways and other transportation systems, and
parks and other recreation facilities; and for wildlife
habitat. It can be used to identify the potentials and
limitations of each soil for specific land uses and to help
prevent construction failures caused by unfavorable soil
properties.

Planners and others using soil survey information can
evaluate the effect of specific land uses on productivity
and on the environment in all or part of the survey area.
The survey can help planners to maintain or create a
land use pattern in harmony with the natural soil.

Contractors can use this survey to locate sources of
sand and gravel, roadfill, and topsoil. They can use it to
identify areas where bedrock, wetness, or very firm soil
layers can cause difficulty in excavation.

Health officials, highway officials, engineers, and
others may also find this survey useful. The survey can
help them plan the safe disposal of wastes and locate
sites for pavements, sidewalks, campgrounds,
playgrounds, lawns, and trees and shrubs.

crops and pasture

General management needed for crops and pasture is
suggested in this section. The crops or pasture plants
best suited to the soils, including some not commonly
grown in the survey area, are identified; the system of
land capability classification used by the Soil
Conservation Service is explained; and the estimated
yields of the main crops and hay and pasture plants are
listed for each soil.

Planners of management systems for individual fields
or farms should consider the detailed information given
in the description of each soil under *Detailed soil map
units.” Specific information can be obtained from the
local office of the Soil Conservation Service or the
Cooperative Extension Service.

About 213,000 acres is used for crops, which is

. approximately 28 percent of the survey area (6). Waller

County has about 113,000 acres in crops, and Austin
County has about 100,000 acres. The major crops are
rice, corn, peanuts, grain sorghum, forage sorghum,
soybeans, watermelons, and truck crops. Other crops
are cotton, sunflowers, guar, and castorbean. About
63,000 acres is irrigated and is used mostly for rice.

About 277,000 acres, or 37 percent of the area, is
pasture. Austin County has 173,000 acres and Waller
County has 104,000 acres. The pasture is mostly
improved bermudagrass, bahiagrass, and kleingrass.

This soil survey area has good potential for increasing
food production. Of 555,000 acres of potential cropland,
213,000 acres is currently cropped. The rest is used for
pasture, range, woodland, and other uses. In addition to
the reserve productive capacity represented by this land,
food production could also be increased considerably by
extending the lastest technology to all cropland in the
survey area. This soil survey can facilitate the application
of such technology.

In 1967 the survey area had about 10,000 acres of -
built-up land. This acreage has been slowly increasing
each year, mainly because of the area’s proximity to
Houston. Many subdivisions have been developed or are
planned. Urban converison reduces the acreage
available for crops and pasture. This soil survey can help
in making land use decisions.

Soil erosion is the major concern on cropland in Austin
and Waller Counties. Water erosion occurs mainly on
soils having slopes of more than 2 percent. There is a
hazard of erosion on some of the Hockley, Frelsburg,
Straber, Cuero, and Crockett soils, for example, that
have slopes of more than 2 percent.

Loss of the surface layer to erosion is damaging for
two reasons. First, productivity is reduced as the surface
layer is lost and part of the subsoil is incorporated into
the plow layer. Loss of the surface layer is especially
damaging on soils that have a clayey subsoil, such as
the Axtell, Crockett, and Mabank soils, and on soils that
have bedrock below, such as Carbengle soils. In many



56

sloping fields, tilling or preparing a good seedbed is
difficult on clayey or hardpan spots from which the
original friable surface soil has been eroded away.
Second, soil eroded from farmland becomes sediment in
streams. Control of erosion minimizes the pollution of
streams by sediment and improves the quality of water
for municipal, recreational, and wildlife uses.

Erosion control practices provide protective surface
cover, reduce runoff, and increase infiltration. A cropping
system that keeps vegetation on the soil for extended
periods can hold soil erosion losses to amounts that will
not reduce the productive capacity of the soils. On
livestock farms, which require pasture and hay, the
legume and grass forage crops in the cropping system
reduce erosion on sloping land and provide nitrogen and
improve tilth for the following crop.
~ Minimizing tillage and leaving crop residue on the soil
surface increase infiltration and reduce runoff and
erosion. Keeping residue on the surface also reduces
crusting, reduces packing by rain and farm machinery,
reduces evaporation of soil moisture, and adds organic
matter to the soil. In addition, it shades the soil and
reduces soil temperature. Minimum tillage for corn and
soybeans, which is becoming more common, is effective
in reducing erosion on sloping land and can be adapted
to most soils in the survey area.

Terraces and diversions reduce the length of slope,
reduce runoff, and reduce erosion. They are most
practical on deep, well drained soils having regular
slopes.

Wind erosion is not a major problem in this survey
area but is possible if extensive areas of sandy soils,
such as Kenney, Monaville, Styx, and Kuy soils, are
cultivated. Maintaining plant cover, surface mulch, or a
rough surface through tillage minimizes wind erosion.

Wetness is of major concern on most soils having
slopes of less than one percent. Wetness can delay
planting or reduce production in some years. Brazoria,
Edna, Katy, Lake Charles, Midland, and Waller soils have
wetness problems.

Drainage is needed in many wet areas used for
pasture or crops. In many areas water stands for long
periods in winter and spring or during wet years. Only
areas with good outlets can be drained.

Information on the design of erosion control practices
and drainage systems for each kind of soil is available
from local offices of the Soil Conservation Service.

Soil fertility is naturally low to medium in most upland
soils in the survey area. Nitrogen, phosphorus, and
potassium are needed on most sandy and loamy soils,
and some sandy and loamy soils require lime. Clay loam
and clay soils usually require only nitrogen and
phosphorus. The soils on flood plains, such as Bosque,
Nahatche, and Trinity soils, are naturally higher in plant
nutrients than most upland soils. For all soils, additions
of lime and fertilizer should be based on the results of
soil tests, on the needs of the crop, and on the expected

Soil survey

level of yields. The Cooperative Extension Service can
help in determining the kinds and amount of fertilizer and
lime to apply.

Soil tilth is an important factor affecting the
germination of seeds and infiltration of water into the
soil. Soils that have good tilth are granular and porous.
Brazoria, Bleiblerville, and Lake Charles soils can readily
develop poor tilth because they are clayey and
commonly are wet in spring. If they are plowed when
wet, they tend to become very cloddy on drying. Then a
good seedbed is difficult to prepare. Fall plowing on
such wet, clayey soils generally results in better tilth in
spring.

Special crops grown commercially in the survey area
include watermelons, cantaloups, sweet corn, and
tomatoes. In addition, many soils are suitable for other
special crops such as blackberries and grapes. Pecan
trees grow well on most bottomland soils. Peach trees
will grow in the survey area but are best suited to Dutek,
Kenney, Silawa, and Styx soils.

Latest information and suggestions for growing special
crops can be obtained from local offices of the
Cooperative Extension Service and the Soil Conservation
Service.

Pasture is very important in the survey area because
raising livestock is the main farm enterprise. The trend
has been to convert land from other uses to pasture and
hay. Land used for pasture and hay generally is planted
to introduced grasses that respond to good
management. These grasses are used mainly to provide
year-round grazing in combination with native range and
supplemental pasture.

Among the important grasses are coastal
bermudagrass, bahiagrass, kleingrass, weeping
lovegrass, johnsongrass, indiangrass, switchgrass, and
little bluestem. Coastal bermudagrass and bahiagrass
are suited to most soils in the survey area. Kleingrass is
suited to clayey and loamy soils. Weeping lovegrass is
best suited to sandy upland soils. Johnsongrass,
indiangrass, switchgrass, and little bluestem are often
managed as native meadow for hay. Vetch, alfalfa, and
clover are also grown for forage. At times, seed is
harvested from bahiagrass, kleingrass, and clover for
sale.

Good management for pasture includes fertilization,
maintenance of proper grazing heights of plants, rotation
of grazing, weed and brush management, and
maintainance of adequate livestock water supply. Good
management for hay includes fertilizing and cutting the
forage at the proper height and proper stage of growth.

ylelds per acre

The average yields per acre that can be expected of
the principal crops under a high level of management
are shown in table 5. In any given year, yields may be
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higher or lower than those indicated in the table because
of variations in rainfall and other climatic factors.

The yields are based mainly on the experience and
records of farmers, conservationists, and extension
agents. Available yield data from nearby counties and
results of field trials and demonstrations are also
considered.

The management needed to obtain the indicated
yields of the various crops depends on the kind of soil
and the crop. Management can include drainage, erosion
control, and protection from flooding; the proper planting
and seeding rates; suitable high-yielding crop varieties;
appropriate and timely tillage; control of weeds, plant
diseases, and harmful insects; favorable soil reaction
and optimum levels of nitrogen, phosphorus, potassium,
and trace elements for each crop; effective use of crop
residue, barnyard manure, and green-manure crops; and
harvesting that insures the smallest possible loss.

For yields of irrigated crops, it is assumed that the
irrigation system is adapted to the soils and to the crops
grown, that good quality irrigation water is uniformly
applied as needed, and that tillage is kept to a minimum,

The estimated yields reflect the productive capacity of
each soil for each of the principal crops. Yields are likely
to increase as new production technology is developed.
The productivity of a given soil compared with that of
other soils, however, is not likely to change.

Crops other than those shown in table 5 are grown in
the survey area, but estimated yields are not listed
because the acreage of such crops is small. The local
office of the Soil Conservation Service or of the
Cooperative Extension Service can provide information
about the management and productivity of the soils.

land capability classification

Land capability classification shows, in a general way,
the suitability of soils for most kinds of field crops. Crops
that require special management are excluded. The soils
are grouped according to their limitations for field crops,
the risk of damage if they are used for crops, and the
way they respond to management. The grouping does
not take into account major and generally expensive
landforming that would change slope, depth, or other
characteristics of the soils, nor does it consider possible
but unlikely major reclamation projects. Capability
classification is not a substitute for interpretations
designed to show suitability and limitations of groups of
soils for rangeland, for woodland, and for engineering
purposes.

In the capability system, soils are generally grouped at
three levels: capability class, subclass, and unit. Only
class and subclass are used in this survey. These levels
are defined in the following paragraphs.

Capability classes, the broadest groups, are
designated by Roman numerals | through VIil. The
numerals indicate progressively greater limitations and
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narrower choices for practical use. The classes are
defined as follows:

Class | soils have slight limitations that restrict their
use.

Class |l soils have moderate limitations that reduce the
choice of plants or that require moderate conservation
practices.

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

Class IV soils have very severe limitations that reduce
the choice of plants or that 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.

Class VI soils have severe limitations that make them
generally unsuitable for cultivation.

Class Vil soils have very severe limitations that make
them unsuitable for cultivation.

Class VI soils and miscellaneous areas have
limitations that nearly preclude their use for commercial
crop production.

Capability subclasses are soil groups within one class.
They are designated by adding a small letter, 6, w, s, or
¢, to the class numeral, for example, lle. The letter e
shows that the main limitation is risk of erosion 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 very cold
or very dry.

In class | there are no subclasses because the soils of
this class have few limitations. Class V contains only the
subclasses indicated by w, s, or ¢ because the soils in
class V are subject to little or no erosion. They have
other limitations that restrict their use to pasture,
rangeland, woodland, wildlife habitat, or recreation.

rangeland

Larry Butler, biologist, Soil Conservation Service, helped to prepare
this section.

Range supports a wide variety of grasses, grasslike
plants, forbs, shrubs, and trees. Most plants on range
are generally suitable for grazing and are found in
sufficient amounts to justify grazing. Rangeland or native
grassland receives no regular or frequent cultural
treatment. The composition and production of the plant
community is determined by soil, climate, topography,
overstory canopy, and grazing management.

About 73,000 acres in the survey area is range—
53,000 acres in Austin County and 20,000 acres in
Waller County (6). There are no large areas of range
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today because most of the open prairie has been divided
and some areas are in other uses. However, most farms
contain some range. Originaily, about two-thirds of the
survey area was open treeless prairie and produced
mostly tall and mid grasses with an abundance of forbs.
The other third of the area was savannah of tall grasses;
forbs, and scattered post oak.

Range in Austin and Waller Counties has changed
drastically over the past century. Overuse has caused
the deterioration of most grassland to the point that
much of the higher quality vegetation has been grazed
out. In its place is a mixture of short and mid grasses
and forbs of poor quality. Now only in a few places do
tall, high-quality grasses flourish.

Remnants of the original plant species still grow in
protected areas on most grasslands. Some native
meadows and grasslands are managed to maintain the
native species. In most cases, good grazing
management will allow these high-quality plants to
reestablish themselves.

Most of the local ranches and livestock farms are cow-
calf operations. Some ranches winter stockers, providing
greater flexibility in adjusting livestock numbers during
periods of drought. Many horses are raised in the survey
area, most for pleasure riding, racing, and showing. Only
a few are raised for ranch work.

Most livestock operations supplement native grassland
with improved pasture and forage produced on cropland.
Common and improved bermudagrass, bahiagrass,
kleingrass, and weeping lovegrass are commonly used in
pasture. Through winter, livestock feed on protein
supplements, hay, and standing small grains.

Range produces forage primarily from April through
October. Approximately 60 percent of the annual growth
is produced in April, May, and June, when spring rains
and moderate temperatures are favorable. A second
growth period usually occurs during the fall rains and
gradually cooling temperatures of September and
October.

Extended droughts (rainfall less than three-fourths of
normal) occur once every 5 years. Short dry periods are
common in midsummer.

Table 6 shows, for each soil in range, the range site
and the total annual production of vegetation in
favorable, average, and unfavorable years. Only those
soils that are used as or are suited to rangeland are
listed. Explanation of the column headings in table 6
follows.

A range site is a distinctive kind of rangeland that
produces a characteristic natural plant community that
differs from natural plant communities on other range
sites in kind, amount, and proportion of range plants.
The relationship between soils and vegetation was
established during this survey; thus, range sites generally
can be determined directly from the soil map. Soil
properties that affect moisture supply and plant nutrients
have the greatest influence on the productivity of range
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plants. Soil reaction, salt content, and a seasonal high
water table are also important.

Potential annual production is the amount of
vegetation that can be expected to grow annually on
well managed rangeland that is supporting the potential
natural plant community. It includes all vegetation,
whether or not it is palatable to grazing animals. It
includes the current year's growth of leaves, twigs, and
fruits of woody plants. It does not include the increase in
stem diameter of trees and shrubs. It is expressed in
pounds per acre of air-dry vegetation for favorable,
average, and unfavorable years. In a favorable year, the
amount and distribution of precipitation and the
temperatures make growing conditions substantially
better than average. In an average year, growing
conditions are about normal. In an unfavorable year,
growing conditions are well below average, generally
because of low available soil moisture.

Range management requires a knowledge of the kinds
of soil and of the potential natural plant community. It
also requires an evaluation of the present range
condition.

Range condition expresses the kind and amount of
vegetation present in relation to the climax plant
community for that site. Condition is judged according to
standards that apply to the particular range site. The
more closely the existing community resembles the
potential (climax) community, the better the range
condition. Range condition is an ecological rating only. It
does not have a specific meaning that pertains to the
present plant community in a given use.

Four range condition classes indicate the degree of
departure from the potential vegetation brought about by
grazing or other use. The classes show the present
condition of the native vegetation on a range site in
relation to what could grow there. Range is in excellent
condition if 76 to 100 percent of the vegetation is of the
same kind as that in the climax community; good
condition if 51 to 75 percent; fair condition if 26 to 50
percent; and poor condition if 25 percent or less.

Potential forage production depends on the range site.
Current forage production depends on the range
condition and the amount of moisture available to plants
during the growing season.

A primary objective of good range management is
keeping range in excellent or good condition, thereby
conserving water, improving yields, and protecting the
soils. The main management concern is recognizing
important changes in the cover on a range site. These
changes take place gradually and can be misinterpreted
or overlooked. Growth encouraged by heavy rainfall may
make 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 kinds
of range, when closely grazed for short periods under
the supervision of a careful manager, can have a
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degraded appearance that temporarily conceals its
quality and ability to recover.

Prolonged overuse of range will eliminate seed
sources of desirable plants. In such instances the climax
community must be reestablished by brush control,
range seeding, fencing, water development, and other
forms of treatment. Thereafter, deferred grazing, proper
grazing, and planned grazing systems are needed to
maintain and improve the range.

Good management generally results in optimum
production of vegetation, conservation of water, and
control of erosion. Sometimes a range condition
somewhat below the potential meets grazing needs,
provides wildlife habitat, and protects soil and water
resources.

range sites

Soils vary in their capacity to produce grasses and
other plants for grazing. Soils that produce about the
same kinds, amounts, and proportions of forage plants
make up a range site.

The climax vegetation of a range site is the stabilized
plant community—what the site is capable of producing.
The climax vegetation will reproduce itself and will
change very little as long as the environment remains
unchanged. Throughout the prairie, the climax vegetation
consists of the plants that were growing there when the
region was first settled. If cultivated crops are not grown,
the most productive combination of forage plants on a
range site is generally the climax vegetation.

Some plants in the climax community tend to decrease
in relative amount under heavy grazing. These generally
are the tallest and most productive grasses and forbs
and are the most palatable to livestock. Other plants in
the climax vegetation increase in proportion as the more
desirable plants are reduced by heavy grazing. They are
commonly shorter than decreasers and are generally
less palatable to livestock. Invaders are plants that
cannot normally compete with the climax vegetation for
moisture, nutrients, and light. Hence, invaders come in
and grow along with the increasers after the climax
vegetation has been deteriorated by grazing. Some
invaders offer good grazing, but others have little value
for grazing.

There are 18 range sites in the survey area. The
following descriptions give, for each site, the climax
community and the changes to be expected if the site is
overgrazed.

Blackland (Blackland Prairie) range site

Bleiblerville, Burleson, Frelsburg, and Lake Charles
soils are in this range site. The climax plant community is
tall grass prairie and is about 90 percent grasses, 5
percent woody plants, and § percent forbs.

About 75 percent of the climax community is little
bluestem, indiangrass, and big bluestem. The rest is
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eastern gamagrass, switchgrass, Virginia wildrye, Florida
paspalum, sideoats grama, silver bluestem, Texas
wintergrass, Texas cupgrass, vine-mesquite, low
panicums, white tridens, sedges, and buffalograss; a
wide variety of forbs including Maximilian sunflower,
Engelmann-daisy, blacksamson, penstemon, dotted
gayfeather, bundleflower, sensitivebrier, yellow neptunia,
prairie-clover, snoutbean, wildbean, tickclover, western
indigo, paintbrush, bluebonnet, ragweed, croton, and
milkweed; and scattered mottes of live oak, elm,
hackberry, bumelia, and coralberry.

Under heavy use the tall grasses are grazed out and
are replaced by silver bluestem, Texas wintergrass,
sideoats grama, and tall dropseed. If overuse continues,
these are grazed out and are replaced by mesquite,
winged elm, honeylocust, huisache, osageorange, Texas
grama, broomweed, and a host of annual grasses and
forbs.

Blackland (Coast Prairie) range site

Lake Charles and Midland soils are in this range site.
The climax plant community is tall grass prairie and is
about 95 percent grasses and 5 percent forbs.

About 75 percent of the climax community is little
bluestem, indiangrass, eastern gamagrass, switchgrass,
and big bluestem. Other grasses include vaseygrass and
Florida paspalum. The rest of the plant community is
forbs such as Maximilian sunflower, gayfeather, prairie-
clover, sensitivebrier, and blackeyed Susan.

Under heavy use the tall grasses such as indiangrass,
eastern gamagrass, and big bluestem decrease and are
replaced by silver bluestem, knotroot bristlegrass, and a
higher proportion of little bluestem. As these are grazed
out, they are replaced by broomsedge bluestem,
smutgrass, brownseed paspalum, annual weeds and
grasses, and woody plants such as eastern baccharis,
sesbania, mesquite, and huisache.

Chalky Ridge range site

Renish soils are in this range site. The climax plant
community is true prairie with occasional mottes of live
oak. The composition is 85 percent grasses, 5 percent
woody plants, and 10 percent forbs.

About 80 percent of the climax community is little
bluestem, indiangrass, sideoats grama, silver bluestem,
and tall dropseed. Other grasses include Virginia and
Canada wildryes, Texas wintergrass, threeawn, low
panicums, and buffalograss. Forbs include Maximilian
sunflower, Engelmann-daisy, gayfeather, bundleflower,
sensitivebrier, yellow neptunia, prairie-clover, snoutbean,
vetch, ragweed, bluebonnet, paintbrush, verbenas,
winecup, and croton. Woody plants include live oak,
hackberry, elm, bumelia, and coralberry.

Under heavy use little bluestem and indiangrass
decrease and are replaced by sideoats grama, Texas
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wintergrass, silver bluestem, buffalograss, and
threeawns. If heavy use continues, these are grazed out
and are replaced by hairy grama, Texas grama,
threeaws, broomweed, pricklypear, Texas wintergrass,
and a host of annual weeds and forbs.

Clay Loam range site

Brenham, Carbengle, and Cuero soils are in this range
site. The climax plant community is tall prairie grasses
with some woody plants along drainageways. The
composition is about 90 percent grasses, 5 percent
forbs, and 5 percent woody plants.

About 70 percent of the climax community is little
bluestem, indiangrass, switchgrass, and big bluestem.
Other grasses include Florida paspalum, Canada wildrye,
sideoats grama, silver bluestem, tall dropseed, Texas
wintergrass, and buffalograss. Forbs include Maximilian
sunflower, Engelmann-daisy, blacksamson, bundleflower,
sensitivebrier, yellow_neptunia, prairie-clover, snoutbean,
tickclover, partridgepea, and vetch. Woody vegetation
includes hackberry, elm, and pecan mostly along
drainageways with widely scattered live oak on the
uplands.

Under heavy use, big bluestem is grazed out first,
followed by indiangrass, switchgrass, and little bluestem.
At the same time, sideoats grama, silver bluestem,
Texas wintergrass, tall dropseed, and low panicums
increase initially. These plants then decrease as overuse
continues. Eventually, the vegetation consists mainly of
buffalograss, Texas grama, western ragweed,
nightshades, threeawns, milkweed, and mesquite.

Clayey Bottomland range site

Brazoria, Sumpf, and Trinity soils are in this range site.
The climax vegetation is savannah and is about 75
percent grasses, 20 percent woody plants, and 5 percent
forbs.

About 60 percent of the climax community is Virginia
and Canada wildryes, sedges, switchgrass, indiangrass,
little bluestem, big bluestem, eastern gamagrass, vine-
mesaquite, Florida paspalum, and panicums. Woody
plants include elm, cottonwood, hackberry, pecan,
willow, and oak. Forbs include tickclover, snoutbean,
lespedezas, blood ragweed, and ironweed.

If the site is overgrazed, trees and shrubs increase to
form a dense canopy, and shade-sensitive prairie
grasses decrease. If heavy use continues, tall grasses
are grazed out and are replaced by broomsedge
bluestem, smutgrass, carpetgrass, bermudagrass,
buffalograss, cocklebur, ragweed, annual grasses, and
forbs.

Claypan Prairie range site

Crockett, Edna, Mabank, and Wilson soils are in this
range site. The climax plant community is prairie or very
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open savannah and is about 85 percent grasses, 10
percent forbs, and 5 percent woody plants.

About 65 percent of the climax community is little
bluestem and indiangrass. Other grasses include
switchgrass, big bluestem, Virginia and Canada wildryes,
Florida paspalum, sideoats grama, meadow dropseed,
Texas wintergrass, vine-mesquite, purpletop, brownseed
paspalum, buffalograss, low panicums, and sedges.
Forbs include Maximilian sunflower, Engelmann-daisy,
halfshrub sundrop, blacksamson, sensitivebrier, yellow
neptunia, bundlefiower, vetch, snoutbean, Indian
paintbrush, milkweed, and western ragweed. Woody
plants include oak, elm, hackberry, and coralberry.

Under heavy use big and little biuestem, indiangrass,
and switchgrass decrease and are replaced by silver
bluestem, meadow dropseed, Texas wintergrass, and
sideoats grama. If heavy use continues, these plants are
grazed out and are replaced by mesquite, buffalograss,
Texas grama, pricklypear, Texas wintergrass,
windmillgrass, and weedy forbs. Some areas have been
invaded by post oak, yaupon, greenbrier, and other
woody plants. ‘

Claypan Savannah range site

Axtell and Lufkin soils are in this range site. The
climax plant community is a savannah of post oak and
blackjack oak. It is about 75 percent grasses, 20 percent
woody plants, and 5 percent forbs.

About 60 percent of the climax community is little
bluestem, indiangrass, and brownseed paspalum. Other
grasses include switchgrass, Florida paspalum,
purpletop, low panicums, threeawns, sideoats grama,
silver bluestem, Texas wintergrass, and sedges. Woody
plants include post oak, blackjack oak, hackberry, elm,
hawthorn, yaupon, and other woody shrubs. Forbs
include bundlefiower, lespedezas, sensitivebrier,
tickclover, yellow neptunia, snoutbean, vetch,
Engelmann-daisy, western ragweed, and croton.

Under heavy use, little bluestem and indiangrass are
grazed out and brownseed paspalum, silver bluestem,
splitbeard bluestem, Texas wintergrass, and low
panicums increase. If heavy use continues, oak, elm,
yaupon, hawthorn, American beautyberry, eastern
redcedar, greenbrier, and berry vines increase to form a
dense canopy. More open areas are likely to contain
broomsedge bluestem, smutgrass, red lovegrass, Texas
wintergrass, carpetgrass, and a host of annual grasses
and forbs.

Deep Sand range site

Eufaula and Kuy soils are in this range site. The climax
plant community is prairie and is about 85 percent
grasses, 10 percent woody plants, and 5 percent forbs.

About 75 percent of the climax community is little
bluestem, indiangrass, and crinkleawn. Other grasses
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include switchgrass, big bluestem, brownseed paspalum,
gulf muhly, slimspike tridens, and Florida paspalum.
Forbs include snoutbean, partridgepea, prairie-clover,
croton, bullnettle, and yankeeweed. Woody vegetation is
mostly mottes of post oak, live oak, yaupon, and other
shrubs.

Under heavy use little bluestem, indiangrass, big
bluestem, and switchgrass are grazed out and
brownseed paspalum, gulf muhly, and broomsedge
bluestem increase. If heavy use continues, these plants
are grazed out and are replaced by yaupon, bullnettle,
yankeeweed, and a host of annual weeds and grasses.

Deep Sand Savannah range site

Catilla soils are in this range site. The climax plant
community is savannah and is about 75 percent grasses,
20 percent woody plants, and 5 percent forbs.

About 60 percent of the climax community is little
bluestem and indiangrass. Other grasses include
switchgrass, sand lovegrass, crinkleawn, purpletop,
brownseed paspalum, silver bluestem, broomsedge
bluestem, and low panicums. Woody plants include post
oak, blackjack oak, water oak, hickory, American
beautyberry, yaupon, greenbrier, berry vines, grape, and
elm. Forbs include lespedezas, sensitivebrier, western
indigo, partridgepea, croton, bullnettle, and yankeeweed.

Under heavy use little bluestem, indiangrass, and
switchgrass are grazed out and post oak, blackjack oak,
elm, hickory, ash, American beautyberry, and other
woody plants increase. Where the range is in
deteriorated condition, the vegetation is mainly trees with
open areas of broomsedge bluestem, brownseed
paspalum, bulinettle, croton, yankeeweed, queensdelight,
pricklypear, sandbur, and a host of annual grasses and
forbs.

Eroded Blackland range site

Latium soils are in this range site. The potential climax
plant community is tall-grass prairie and is about 85
percent grasses, 10 percent forbs, and 5 percent woody
plants. The climax vegetation has been destroyed by
cultivation or erosion; hence the site will be less
productive.

About 75 percent of the climax community is little
bluestem, indiangrass, and big bluestem. Other grasses
include Virginia and Canada wildryes, switchgrass,
Florida paspalum, sideoats grama, tall dropseed, silver
bluestem, Texas wintergrass, and low panicums. Forbs
include Maximilian sunflower, Engelmann-daisy,
blacksamson, gayfeather, bundleflower, sensitivebrier,
vetch, paintbrush, bluebonnet, ragweeds, winecup,
bluebells, mitlkweed, and croton. Woody vegetation is
scattered mottes of live oak, hackberry, elm, and
bumelia.

Under heavy use little bluestem, big bluestem, and
indiangrass are grazed out and are replaced by silver

61

bluestem, Texas wintergrass, and sideoats grama. If
overuse continues, these plants are replaced by
mesquite, winged elm, Texas grama, broomweed, and a
host of annual grasses and forbs.

Loamy Bottomland range site

Bosque, Clemville, Nahatche, Norwood, and Oklared
soils are in this range site. The climax plant community is
savannah and is about 75 percent grasses, 20 percent
woody plants, and 5 percent forbs.

About 50 percent of the climax community is Virginia
wildrye, sedges, switchgrass, indiangrass, big bluestem,
little bluestem, eastern gamagrass, plumegrass, vine-
mesquite, and purpletop. Other grasses include
brownseed paspalum, Carolina jointtail, tall dropseed,
buffalograss, and Texas wintergrass. Woody plants
include oak, pecan, hackberry, elm, cottonwood, willow,
sycamore, ash, and woody vines. Forbs include
tickclover, lespedeza, snoutbean, partridgepea, blood
ragweed, and ironweed.

Under heavy use, the taller grasses are grazed out
and woody trees, shrubs, and vines increase to form a
dense canopy. If heavy use continues, the woody
canopy thickens but open areas contain broomsedge
bluestem, bermudagrass, vaseygrass, cocklebur,
sunflower, ragweed, and a host of annual grasses and
forbs.

Loamy Prairie range site

Aris, Hockley, Katy, Waller, and Wockley soils are in
this range site. The climax plant community is true prairie
and is about 95 percent grasses and 5 percent forbs.

About 80 percent of the climax community is little
bluestem, indiangrass, switchgrass, and eastern
gamagrass. Other grasses include Florida paspalum,
brownseed paspalum, vaseygrass, fall witchgrass, gulf
muhly, and sedges. Forbs include Maximilian sunflower,
buttonsnakeroot, gayfeather, sensitivebriar, yellow
neptunia, bundleflower, ragweed, and prairie-clover.

Under heavy use little bluestem, indiangrass,
switchgrass, and eastern gamagrass are grazed out and
are replaced by brownseed paspalum, vaseygrass,
longspike tridens, fall witchgrass, gulf muhly, and
knotroot bristlegrass. If heavy use continues, these
plants are grazed out and are replaced by broomsedge
bluestem, windmillgrass, vaseygrass, smutgrass,
carpetgrass, yankeeweed, broomweed, wildindigo, and a
host of annual grasses and weeds.

Loamy Sand range site

Chazos, Silawa, and Straber soils are in this range
site. The climax plant community is open savannah and
is about 75 percent grasses, 20 percent woody plants,
and 5 percent forbs.
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About 60 percent of the climax community is little
bluestem and indiangrass. Other grasses include
switchgrass, low panicums, purpletop, sand lovegrass,
Florida paspulum, low paspalums, silver bluestem,
splitbeard bluestem, brownseed paspalum, and sedges.
Woody plants include post oak, blackjack oak, water
oak, hickory, American beautyberry, greenbriar, berry
vines, yaupon, and grape. Forbs include spiderwort,
dayflower, lespedezas, tickclover, sensitivebrier,
snoutbean, western indigo, partridgepea, goldenrod, and
yankeeweed.

" Under heavy use, little bluestem and indiangrass are
grazed out and are replaced by red lovegrass,
yankeeweed, broomsedge bluestem, smutgrass,
pricklypear, annual grasses, and forbs. If heavy use
continues, these plants are grazed out and oak, yaupon,
hawthorn, greenbrier, American beautyberry, and berry
vines form dense thickets in some places.

Lowland range site

Depressional Midland soils are in this range site. The
climax plant community is wet prairie and is about 95
percent grasses and sedges and 5 percent forbs.

~ About 20 percent of the climax community is
switchgrass, 20 percent is maidencane, 15 percent is
eastern gamagrass, and 20 percent is sedges. The rest
of the plant community is forbs such as Maximilian
sunflower, sumpweed, and smartweed.

Under heavy use, maidencane and eastern gamagrass
decrease and are replaced by longtom, brownseed
paspalum, broomsedge bluestem, and bushy bluestem. If
heavy grazing continues, soft rush, carpetgrass, bitter
sneezeweed, sesbania, smartweed, and other sedges
and rushes invade.

Sandy range site

Dutek, Newulm, Styx, and Tremona soils are in this
range site. The climax vegetation is open savannah of
post oak and blackjack oak which shade about 25
percent of the ground. The composition is about 75
percent grasses, 20 percent woody plants, and 5 percent
forbs.

About 60 percent of the climax community is little
bluestem and indiangrass. Other grasses include
switchgrass, beaked panicum, sand lovegrass,
crinkleawn, purpletop, brownseed paspalum, purple
lovegrass, splitbeard bluestem, and low panicums.
Woody species include post oak, blackjack oak,
hawthorn, elm, American beautyberry, greenbrier,
yaupon, and grape. Forbs include lespedezas, tickclover,
sensitivebrier, snoutbean, wildbean, western indigo,
partridgepea, and yankeeweed.

Under heavy use, little bluestem and indiangrass are
grazed out and are replaced by sand lovegrass,
crinkleawn, brownseed paspalum, broomsedge,
splitbeard bluestem, smutgrass, and low panicums. If
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heavy use continues, oak, greenbrier, yaupon, berry
vines, red lovegrass, yankeeweed, bulinettie, croton,
broomsedge, bluestem, sandbur, pricklypear,
queensdelight, smutgrass, and a host of annual grasses
and weeds increase.

Sandy Loam range site

Klump, Knolle, Rader, Segno, and Tabor soils are in
this range site. The climax plant community is a
savannah of post oak and blackjack oak. The
composition is about 75 percent grasses, 20 percent
woody plants, and 5 percent forbs.

About 60 percent of the climax community is little
bluestem and indiangrass. Other grasses include beaked
panicum, switchgrass, big bluestem, eastern gamagrass,
longleat uniola, brownseed paspalum, low paspalums,
low panicums, silver bluestem, and sedges. Woody
plants include post oak, blackjack oak, red oak,
hackberry, elm, hawthorn, yaupon, American
beautyberry, greenbrier, grape, and berry vines. Forbs
include Engelmann-daisy, gayfeather, sensitivebrier,
lespedezas, tickclover, wildbean, snoutbean,
partridgepea, ragweed, paintbrush, and evening
primrose.

Under heavy use little bluestem, indiangrass, eastern
gamagrass, and switchgrass are grazed out and are
replaced by silver bluestem, broomsedge bluestem,
brownseed paspalum, carpetgrass, and bermudagrass. If
heavy use continues, oak, elm, hickory, hawthorn,
American beautyberry, eastern redcedar, persimmon,
yaupon, greenbrier, and berry vines increase until the
site resembles a scrub forest.

Sandy Prairie range site

Kenney and Monaville soils are in this range site. The
climax vegetation is true prairie and is about 95 percent
grasses and 5 percent forbs.

About 75 percent of the climax community is little
bluestem, indiangrass, and crinkleawn. Other grasses
include switchgrass, big bluestem, Florida paspalum,
gulfdune paspalum, brownseed paspalum, gulf muhly,
and low panicums. Forbs include snoutbean,
partridgepea, prairie-clover, spiderwort, dayflower,
croton, yankeeweed, and bullnettle.

Under heavy use little bluestem, indiangrass,
crinkleawn, switchgrass, and big bluestem are grazed out
and are replaced by brownseed paspalum. If heavy use
continues, these plants are replaced by smutgrass, red
lovegrass, yankeeweed, bullnettle, and a host of annual
grasses and weeds.

Wet Sandy Draw range site
Sealy soils are in this range site. The climax plant |

community is prairie and is about 90 percent grasses, 5
percent woody plants, and 5 percent forbs.
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About 70 percent of the climax community is sugar
plumegrass, vaseygrass, maidencane, switchgrass, little
bluestem, indiangrass, and big bluestem. Other grasses
include sedges, broomsedge bluestem, arrowfeather
threeawn, rushes, Scribner panicum, and low panicums.
Forbs include aster, goldenrod, smartweed, tickleaf
sunflower, ironweed, and stiffhair sunflower. Woody
plants include yaupon, waxmyrtle, berry vines, greenbrier,
honeysuckle, sweetgum, and willow.

Under heavy use sugar plumegrass, little bluestem,
indiangrass, big bluestem, and switchgrass are grazed
out and are replaced by maidencane, sedges,
broomsedge bluestem, and arrowfeather threeawn. If
heavy use continues, woody plants such as yaupon,
waxmyrtle, berry vines, greenbrier, and honeysuckle
increase to form a dense canopy.

woodland management and productivity

Approximately 60,000 acres in the survey area is
woodland. Most of this acreage is in the eastern part of
Waller County. Bottomland hardwoods and oak-hickory
forest occupy most of the acreage. About 30 percent of
the woodland supports loblolly-shortleaf pine forest.
Most of the survey area was originally hardwood forest
and prairie, but pine forest has encroached in the last
150 years and now forms many stands of merchantable
timber.

Other parts of the survey area could produce timber.
These areas are mainly Katy, Monaville, Wockley, and
Kenney soils.

The woodland is generally well managed. Severe
insect and disease attacks are cyclic. Ice damage is
rare. Many stands support inferior hardwoods that should
be removed to improve production.

Pine will grow in most of the area, and many areas
have adequate stands. However, much of the forest
supports less growing stock than it could, and production
is below potential.

All of the woodland is privately owned. About 10
percent is owned by large forest industries. In recent
years, many acres of woodland have been converted to
urban uses. Pine production is decreasing, mainly
because of the loss of land to housing.

Table 7 can be used by woodland owners or forest
managers in planning the use of soils for wood crops.
Only those soils suitable for wood crops are listed. The
table lists the ordination (woodland suitability) symbol for
each soil. Soils assigned the same ordination symbol
require the same general management and have about
the same potential productivity.

The first part of the ordination symbol, a number,
indicates the potential productivity of the soils for
important trees. The number 1 indicates very high
productivity; 2, high; 3, moderately high; 4, moderate;
and 5, low. The second part of the symbol, a letter,
indicates the major kind of soil limitation. The letter x
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indicates stoniness or rockiness; w, excessive water in or
on the soil; t, toxic substances in the soil; d, restricted
root depth; ¢, clay in the upper part of the soil; s, sandy
texture; 7, high content of coarse fragments in the soil
profile; and r, steep slopes. The letter o indicates that
limitations or restrictions are insignificant. If a soil has
more than one limitation, the priority is as follows: x, w, t,
dc s f,andr.

In table 7, slight, moderate, and severe indicate the
degree of the major soil limitations to be considered in
management.

Ratings of the erosion hazard indicate the risk of loss
of soil in well managed woodland. The risk is s/ght if the
expected soil loss is small, moderate if measures are
needed to control erosion during logging and road
construction, and severe if intensive management or
special equipment and methods are needed to prevent
excessive loss of sail.

Ratings of equipment limitation reflect the
characteristics and conditions of the soil that restrict use
of the equipment generally needed in woodland
management or harvesting. A rating of slight indicates
that use of equipment is not limited to a particular kind of
equipment or time of year; moderate indicates a short
seasonal limitation or a need for some modification in
management or in equipment; and severe indicates a
seasonal limitation, a need for special equipment or
management, or a hazard in the use of equipment.

Seedling mortality ratings indicate the degree to which
the soil affects the mortality of tree seedlings. Plant
competition is not considered in the ratings. The ratings
apply to seedlings from good stock that are properly
planted during a period of sufficient rainfall. A rating of
slight indicates that the expected mortality is less than
25 percent; moderate, 25 to 50 percent; and severe,
more than 50 percent.

Ratings of plant competition indicate the degree to
which undesirable plants are expected to invade where
there are openings in the tree canopy. The invading
plants compete with native plants or planted seedlings. A
rating of s/ight indicates little or no competition from
other plants; moderate indicates that plant competition is
expected to hinder the development of a fully stocked
stand of desirable trees; severe indicates that plant
competition is expected to prevent the establishment of
a desirable stand unless the site is intensively prepared,
weeded, or otherwise managed to control undesirable
plants.

The potential productivity of merchantable or common
trees on a soil is expressed as a site /index. This index is
the average height, in feet, that dominant and
codominant trees of a given species attain in a specified
number of years. Site index was determined at age 30
years for eastern cottonwood, 35 years for American
sycamore, and 50 years for all other species. The site
index applies to fully stocked, even-aged, unmanaged
stands. Commonly grown trees are those that woodland
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managers generally favor in intermediate or improvement
cuttings. They are selected on the basis of growth rate,
quality, value, and marketability.

Trees to plant are those that are suited to the soils
and to commercial wood production.

woodland understory vegetation

Understory vegetation consists of grasses, forbs,
shrubs, and other plants. Some woodland, if well
managed, can produce enough understory vegetation to
support grazing of livestock or wildlife, or both, without
damage to the trees.

The quantity and quality of understory vegetation vary
with the kind of soil, the age and kind of trees in the
canopy, the density of the canopy, and the depth and
condition of the litter. The density of the canopy
determines the amount of light that understory plants
receive.

Table 8 shows, for each soil suitable for woodland
grazing, the potential for producing understory
vegetation. The total production of understory vegetation
includes the herbaceous plants and the leaves, twigs,
and fruit of woody plants up to a height of 4 1/2 feet. It
is expressed in pounds per acre of air-dry vegetation in
favorable, normal, and unfavorable years. In a favorable
year, soil moisture is above average during the optimum
part of the growing season; in a normal year, soil
moisture is average; and in an unfavorable year, it is
below average.

Table 8 also lists the common names of the
characteristic vegetation on each soil and the
percentage composition, by air-dry weight, of each kind
of plant. The table shows the kind and percentage of
understory plants expected under a canopy density that
is most nearly typical of woodland in which the
production of wood crops is highest.

recreation

The soils of the survey area are rated in table 9
according to limitations that affect their suitability for
recreation. The ratings are based on restrictive soil
features, such as wetness, slope, and texture of the
surface layer. Susceptibility to flooding is considered. Not
considered in the ratings, but important in evaluating a
site, are the location and accessibility of the area, the
size and shape of the area and its scenic quality,
vegetation, access to water, potential water
impoundment sites, and access to public sewerlines. The
capacity of the soil to absorb septic tank effluent and the
ability of the soil to support vegetation are also-
important. Soils subject to flooding are limited for
recreation use by the duration and intensity of flooding
and the season when flooding occurs. In planning
recreation facilities, onsite assessment of the height,
duration, intensity, and frequency of flooding is essential.
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In table 9, the degree of soil limitation is expressed as
slight, moderate, or severe. Slight means that soil
properties are generally favorable and that limitations are
minor and easily overcome. Moderate means that
limitations can be overcome or alleviated by planning,
design, or special maintenance. Severe means that soil
properties are unfavorable and that limitations can be
offset only by costly soil reclamation, special design,
intensive maintenance, limited use, or by a combination
of these measures.

The information in table 9 can be supplemented by
other information in this survey, for example,
interpretations for septic tank absorption fields in table
12 and interpretations for dwellings without basements
and for local roads and streets in table 11.

Camp areas require site preparation such as shaping
and leveling the tent and parking areas, stabilizing roads
and intensively used areas, and installing sanitary
facilities and utility lines. Camp areas are subject to
heavy foot traffic and some vehicular traffic. The best
soils have mild slopes and are not wet or subject to
flooding during the period of use. The surface has few or
no stones or boulders, absorbs rainfall readily but
remains firm, and is not dusty when dry. Strong slopes
and stones or boulders can greatly increase the cost of
constructing campsites.

Picnic areas are subject to heavy foot traffic. Most
vehicular traffic is confined to access roads and parking
areas. The best soils for picnic areas are firm when wet,
are not dusty when dry, are not subject to flooding
during the period of use, and do not have slopes or
stones or boulders that increase the cost of shaping
sites or of building access roads and parking areas.

Playgrounds require soils that can withstand intensive
foot traffic. The best soils are almost level and are not
wet or subject to flooding during the season of use. The
surface is free of stones and boulders, is firm after rains,
and is not dusty when dry. If grading is needed, the
depth of the soil over bedrock or a hardpan should be
considered.

Paths and trails for hiking, horseback riding, and
bicycling should require little or no cutting and filling. The
best soils are not wet, are firm after rains, are not dusty
when dry, and are not subject to flooding more than
once a year during the period of use. They have
moderate slopes and few or no stones or boulders on
the surface.

Golf fairways are subject to heavy foot traffic and
some light vehicular traffic. Cutting or filling may be
required. The best soils for use as golf fairways are firm
when wet, are not dusty when dry, and are not subject to
prolonged flooding during the period of use. They have
moderate slopes and no stones or boulders on the
surface. The suitability of the soil for tees or greens is
not considered in rating the soils.
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wildlife habitat

Larry Butler, biologist, Soil Conservation Service, helped to prepare
this section.

Wildlife in Austin and Waller Counties includes
bobwhite, mourning dove, rabbit, squirrel, armadillo,
numerous songbirds, herons, egrets, and raptors. White-
tailed deer are found in the western and northern parts
of the survey area and along the Brazos River. Ducks
and geese winter in the southern part of the area and
feed on grain fields. The most common furbearers are
raccoon, coyote, fox, bobcat, opossum, and skunk. A
few beaver and mink are found along drainageways.

Hardwood trees and shrubs along streams and draws
and on hillsides provide food, nesting and roosting sites,
travel lanes, and escape cover for wildlife in the northern
and western part of the survey area. The northeastern
part of Waller County has thick stands of pine and
hardwoods that also provide adequate cover for wildlife.
Marsh areas and open water in the prairie along the
southern and eastern parts of the survey area provide
suitable habitat for geese and ducks.

Fish are found in the Brazos River, perenmal streams,
private lakes, and farm ponds. Most are warm-water
species such as black bass, channel catfish, sunfish,
crappie, white bass, carp, and gar.

Soils affect the kind and amount of vegetation that is
available to wildlife as food and cover. They also affect
the construction of water impoundments. The kind and
abundance of wildlife depend largely on the amount and
distribution of food, cover, and water. Wildlife habitat can
be. created or improved by planting appropriate
vegetation, by maintaining the existing plant cover, or by
promoting the natural establishment of desirable plants.

In table 10, the soils in the survey area are rated
according to their potential for providing habitat for
various kinds of wildlife. This information can be used in
planning parks, wildlife refuges, nature study areas, and
other developments for wildlife; in selecting soils that are
suitable for establishing, improving, or maintaining
specific elements of wildlife habitat; and in determining
the intensity of management needed for each element of
the habitat.

The potential of the soil is rated good, fair, poor, or
very poor. A rating of good indicates that the element or
kind of habitat is easily established, improved, or
maintained. Few or no limitations affect management,
and satisfactory results can be expected. A rating of fair
indicates that the element or kind of habitat can be
established, improved, or maintained in most places.
Moderately intensive management is required for
satisfactory results. A rating of poor indicates that
limitations are severe for the designated element or kind
of habitat. Habitat can be created, improved, or
maintained in most places, but management is difficult
and must be intensive. A rating of very poor indicates
that restrictions for the element or kind of habitat are
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very severe and that unsatisfactory results can be
expected. Creating, improving, or maintaining habitat is
impractical or impossible.

The elements of wildlife habitat are described in the
following paragraphs.

Grain and seed crops are domestic grains and seed-
producing herbaceous plants. Soil properties and
features that affect the growth of grain and seed crops
are depth of the root zone, texture of the surface layer,
available water capacity, wetness, slope, surface
stoniness, and flood hazard. Soil temperature and soil
moisture are also considerations. Examples of grain and
seed crops are corn, wheat, oats, sorghum, and rice.

Grasses and legumes are domestic perennial grasses
and herbaceous legumes. Soil properties and features
that affect the growth of grasses and legumes are depth
of the root zone, texture of the surface layer, available
water capacity, wetness, surface stoniness, flood hazard,
and slope. Soil temperature and soil moisture are also
considerations. Examples of grasses and legumes are
fescue, bahiagrass, kleingrass, lovegrass, clover, and
alfalfa.

Wild herbaceous plants are native or naturally
established grasses and forbs, including weeds. Soil
properties and features that affect the growth of these
plants are depth of the root zone, texture of the surface
layer, available water capacity, wetness, surface
stoniness, and flood hazard. Soil temperature and soil
moisture are also considerations. Examples of wild
herbaceous plants*are bluestem, goldenrod, '
beggarweed, and grama.

Hardwood trees and woody understory produce nuts
or other fruit, buds, catkins, twigs, bark, and foliage. Soil
properties and features that affect the growth of
hardwood. trees and shrubs are depth of the root zone,
the- available water capacity, and wetness. Examples of
these plants are oak, poplar, sweetgum, hawthorn,
dogwood, hickory, blackberry, bois-d’arc, pecan,
sassafras, sumac, hackberry, elm, grape, and brier.
Examples of fruit-producing shrubs that are suitable for
planting on soils rated good are Russian-olive, autumn-
olive, and crabapple.

Coniferous plants furnish browse, seeds, and cones.
Soil properties and features that affect the growth of
coniferous trees, shrubs, and ground cover are depth of
the root zone, available water capacity, and wetness.
Examples of coniferous plants are pine, cedar, and
juniper.

Shrubs are bushy woody plants that produce fruit,
buds, twigs, bark, and foliage. Soil properties and
features that affect the growth of shrubs are depth of the
root zone, available water capacity, salinity, and soil
moisture. Examples of shrubs are honeysuckle, yaupon,
American beautyberry, and berry vines.

Wetland plants are annual and perennial wild
herbaceous plants that grow on moist or wet sites.
Submerged or floating aquatic plants are excluded. Soil
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properties and features affecting wetland plants are
texture of the surface layer, wetness, reaction, salinity,
slope, and surface stoniness. Examples of wetland
plants are smartweed, wild millet, wildrice, saltgrass,
cordgrass, rushes, sedges, and reeds.

Shallow water areas have an average depth of less
than 5 feet. Some are naturally wet areas. Others are
created by dams, levees, or other water-control
structures. Soil properties and features affecting shallow
water areas are depth to bedrock, wetness, surface
stoniness, slope, and permeability. Examples of shallow
water areas are marshes, waterfowl feeding areas, and
ponds. ‘

The habitat for various kinds of wildlife is described in
the following paragraphs.

Habitat for openland wildlife consists of cropland,
pasture, meadows, and areas that are overgrown with
grasses, herbs, shrubs, and vines. These areas produce
grain and seed crops, grasses and legumes, and wild
herbaceous plants. The wildlife attracted to these areas
include bobwhite, quail, pheasant, meadowlark, field
sparrow, cottontail, and red fox.

Habitat for woodland wildlife consists of areas of
deciduous plants or coniferous plants or both and
associated grasses, legumes, and wild herbaceous
plants. Wildlife attracted to these areas include thrushes,
woodpeckers, squirrels, gray fox, raccoon, and deer.

Habitat for wetland wildlife consists of open, marshy or
swampy shallow water areas. Some of the wildlife
attracted to such areas are ducks, geese, shore birds,
mink, and beaver.

Habitat for rangeland wildlife consists of areas of
shrubs and wild herbaceous plants. Wildlife attracted to
rangeland include deer, bobwhite, dove, and songbirds.

engineering

This section provides information for planning land
uses related to urban development and to water
management. Soils are rated for various uses, and the
most limiting features are identified. The ratings are
given in the following tables: Building site development,
Sanitary facilities, Consfruction materials, and Water
management. The ratings are based on observed
performance of the soils and on the estimated data and
test data in the "Soil properties” section.

Information in this section is intended for land use
planning, for evaluating land use alternatives, and for
planning site investigations prior to design and
construction. The information, however, has limitations.
For example, estimates and other data generally apply
only to that part of the soil within a depth of 5 or 6 feet.
Because of the map scale, small areas of different soils
may be included within the mapped areas of a specific
soil.

The information is not site specific and does not
eliminate the need for onsite investigation of the soils or
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for testing and analysis by personnel experienced in the
design and construction of engineering works.

Government ordinances and regulations that restrict
certain land uses or impose specific design criteria were
not considered in preparing the information in this
section. Local ordinances and regulations need to be
considered in planning, in site selection, and in design.

Soil properties, site features, and observed
performance were considered in determining the ratings
in this section. During the fieldwork for this soil survey,
determinations were made about grain-size distribution,
liquid limit, plasticity index, soil reaction, depth to
bedrock, hardness of bedrock within 5 to 6 feet of the
surface, soil wetness, depth to a seasonal high water
table, slope, likelihood of flooding, natural soil structure
aggregation, and soil density. Data were collected about
kinds of clay minerals, mineralogy of the sand and silt
fractions, and the kind of adsorbed cations. Estimates
were made for erodibility, permeability, corrosivity, shrink
swell potential, available water capacity, and other
behavioral characteristics affecting engineering uses.

This information can be used to (1) evaluate the
potential of areas for residential, commercial, industrial,
and recreation uses; (2) make preliminary estimates of
construction conditions; (3) evaluate alternative routes
for roads, streets, highways, pipelines, and underground
cables; (4) evaluate alternative sites for sanitary landfills,
septic tank absorption fields, and sewage lagoons; (5)
plan detailed onsite investigations of soils and geology;
(6) locate potential sources of gravel, sand, earthfill, and
topsoil; (7) plan drainage systems, irrigation systems,
ponds, terraces, and other structures for soil and water
conservation; and (8) predict performance of proposed
small structures and pavements by comparing the
performance of existing similar structures on the same or
similar soils.

The information in the tables, along with the soil maps,
the soil descriptions, and other data provided in this
survey can be used to make additional interpretations.

Some of the terms used in this soil survey have a
special meaning in soil science and are defined in the
Glossary.

building site development

Table 11 shows the degree and kind of soil limitations
that affect shallow excavations, dwellings with and
without basements, small commercial buildings, local
roads and streets, and lawns and landscaping. The
limitations are considered s/ight if soil properties and site
features are generally favorable for the indicated use
and limitations are minor and easily overcome; moderate
if soil properties or site features are not favorable for the.
indicated use and special planning, design, or
maintenance is needed to overcome or minimize the
limitations; and severe it soil properties or site features
are so unfavorable or so difficult to overcome that
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special design, significant increases in construction
costs, and possibly increased maintenance are required.
Special feasibility studies may be required where the soil
limitations are severe.

Shallow excavations are trenches or holes dug to a
maximum depth of 5 or 6 feet for basements, graves,
utility lines, open ditches, and other purposes. The
ratings are based on soil properties, site features, and
observed performance of the soils. The ease of digging,
filling, and compacting is affected by the depth to
bedrock, a cemented pan, or a very firm dense layer;
stone content; soil texture; and slope. The time of the
year that excavations can be made is affected by the
depth to a seasonal high water table and the
susceptibility of the soil to flooding. The resistance of the
excavation walls or banks to sloughing or caving is
affected by soil texture and the depth to the water table.

Dwaellings and small commercial buildings are
structures built on shallow foundations on undisturbed
soil. The load limit is the same as that for single-family
dwellings no higher than three stories. Ratings are made
for small commercial buildings without basements, for
dwellings with basements, and for dwellings without
basements. The ratings are based on soil properties, site
features, and observed performance of the soils. A high
water table, flooding, shrink-swell potential, and organic
layers can cause the movement of footings. A high water
table, depth to bedrock or to a cemented pan, large
stones, and flooding affect the ease of excavation and
construction. Landscaping and grading that require cuts
and fills of more than 5 to 6 feet are not considered.

Local roads and streets have an all-weather surface
and carry automobile and light truck traffic all year. They
have a subgrade of cut or fill soil material, a base of
gravel, crushed rock, or stabilized soil material, and a
flexible or rigid surface. Cuts and fills are generally
limited to less than 6 feet. The ratings are based on soil
properties, site features, and observed performance of
the soils. Depth to bedrock or to a cemented pan, a high
water table, flooding, large stones, and slope affect the
ease of excavating and grading. Soil strength (as
inferred from the engineering classification of the soil),
shrink-swell potential, frost action potential, and depth to
a high water table affect the traffic supporting capacity.

Lawns and landscaping require soils on which turf and
ornamental trees and shrubs can be established and
maintained. The ratings are based on soil properties, site
features, and observed performance of the soils. Soil
reaction, a high water table, depth to bedrock or to a
cemented pan, the available water capacity in the upper
40 inches, and the content of salts, sodium, and sulfidic
materials affect plant growth. Flooding, wetness, slope,
stoniness, and the amount of sand, clay, or organic
matter in the surface layer affect trafficability after
vegetation is established.

67

sanitary facilities

Table 12 shows the degree and the kind of soil
limitations that affect septic tank absorption fields,
sewage lagoons, and sanitary landfills. The limitations
are considered s/ight if soil properties and site features
are generally favorable for the indicated use and
limitations are minor and easily overcome; moderate if
soil properties or site features are not favorable for the
indicated use and special planning, design, or
maintenance is needed to overcome or minimize the
limitations; and severe if soil properties or site features
are so unfavorable or so difficult to overcome that
special design, significant increases in construction
costs, and possibly increased maintenance are required.

Table 12 also shows the suitability of the soils for use
as daily cover for landfills. A rating of good indicates that
soil properties and site features are favorable for the use
and good performance and low maintenance can be
expected; fair indicates that soil properties and site
features are moderately favorable for the use and one or
more soil properties or site features make the soil less
desirable than the soils rated good; and poor indicates
that one or more soil properties or site features are
unfavorable for the use and overcoming the unfavorable
properties requires special design, extra maintenance, or
costly alteration.

Septic tank absorption fields are areas in which
effluent from a septic tank is distributed into the soil
through subsurface tiles or perforated pipe. Only that
part of the soil between depths of 24 and 72 inches is
evaluated. The ratings are based on soil properties, site
features, and observed performance of the soils.
Permeability, a high water table, depth to bedrock or to a
cemented pan, and flooding affect absorption of the
effluent. Large stones and bedrock or a cemented pan
interfere with installation.

Unsatisfactory performance of septic tank absorption
fields, including excessively slow absorption of effluent,
surfacing of effluent, and hillside seepage, can affect
public health. Ground water can be polluted if highly
permeable sand and gravel or fractured bedrock is less
than 4 feet below the base of the absorption field, if
slope is excessive, or if the water table is near the
surface. There must be unsaturated soil material beneath
the absorption field to effectively filter the effluent. Many
local ordinances require that this material be of a certain
thickness.

Sewage lagoons are shallow ponds constructed to
hold sewage while aerobic bacteria decompose the solid
and liquid wastes. Lagoons should have a nearly level
floor surrounded by cut slopes or embankments of
compacted soil. Lagoons generally are designed to hold
the sewage within a depth of 2 to 5 feet. Nearly
impervious soil material for the lagoon floor and sides is
required to minimize seepage and contamination of
ground water.
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Table 12 gives ratings for the natural soil that makes
up the lagoon floor. The surface layer and, generally, 1
or 2 feet of soil material below the surface layer are
excavated to provide material for the embankments. The
ratings are based on soil properties, site features, and
observed performance of the soils. Considered in the
ratings are slope, permeability, a high water table, depth
to bedrock or to a cemented pan, flooding, large stones,
and content of organic matter.

Excessive seepage due to rapid permeability of the
soil or a water table that is high enough to raise the level
of sewage in the lagoon causes a lagoon to function
unsatisfactorily. Pollution results if seepage is excessive
or if floodwater overtops the lagoon. A high content of
organic matter is detrimental to proper functioning of the
lagoon because it inhibits aerobic activity. Slope,
bedrock, and cemented pans can cause construction
problems, and large stones can hinder compaction of
the lagoon floor.

Sanitary landfills are areas where solid waste is
disposed of by burying it in soil. There are two types of
landfill—trench and area. In a trench landfill, the waste is
placed in a trench. It is spread, compacted, and covered
daily with a thin layer of soil excavated at the site. In an
area landfill, the waste is placed in successive layers on
the surface of the soil. The waste is spread, compacted,
and covered daily with a thin layer of soil from a source
away from the site.

Both types of landfill must be able to bear heavy
vehicular traffic. Both types involve a risk of ground
water poliution. Ease of excavation and revegetation
needs to be considered.

The ratings in table 12 are based on soil properties,
site features, and observed performance of the soils.
Permeability, depth to bedrock or to a cemented pan, a
high water table, slope, and flooding affect both types of
landfill. Texture, stones and boulders, highly organic
layers, soil reaction, and content of saits and sodium
affect trench type iandfills. Unless otherwise stated, the
ratings apply only to that part of the soil within a depth
of about 6 feet. For deeper trenches, a limitation rated
slight or moderate may not be valid. Onsite investigation
is needed.

Daily cover for landfill is the soil material that is used
to cover compacted solid waste in an area type sanitary
landfill. The soil material is obtained offsite, transported
to the landfill, and spread over the waste.

Soil texture, wetness, coarse fragments, and slope
affect the ease of removing and spreading the material
during wet and dry periods. Loamy or silty soils that are
free of large stones or excess gravel are the best cover
for a landfill. Clayey soils are sticky or cloddy and are
difficult to spread; sandy soils are subject to soil blowing.

After soil material has been removed, the soil material
remaining in the borrow area must be thick enough over
bedrock, a cemented pan, or the water table to permit
revegetation. The soil material used as final cover for a
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landfill should be suitable for plants. The surface layer
generally has the best workability, more organic matter,
and the best potential for plants. Material from the
surface layer should be stockpiled for use as the final
cover.

construction materials

Table 13 gives information about the soils as a source
of roadfill, sand, gravel, and topsoil. The soils are rated
good, fair, or poor as a source of roadfill and topsoil.
They are rated as a probable or improbable source of
sand and gravel. The ratings are based on soil
properties and site features that affect the removal of
the soil and its use as construction material. Normal
compaction, minor processing, and other standard
construction practices are assumed. Each soil is
evaluated to a depth of 5 or 6 feet.

Roadfill is soil material that is excavated in one place
and used in road embankments in another place. In this
table, the soils are rated as a source of roadfill for low
embankments, generally less than 6 feet high and less
exacting in design than higher embankments.

The ratings are for the soil material below the surface
layer to a depth of 5 or 6 feet. It is assumed that soil
layers will be mixed during excavating and spreading.
Many soils have layers of contrasting suitability within
their profile. The table showing engineering index
properties provides detailed information about each soil
layer. This information can help determine the suitability
of each layer for use as roadfill. The performance of soil
after it is stabilized with lime or cement is not considered
in the ratings.

The ratings are based on soil properties, site features,
and observed performance of the soils. The thickness of
suitable material is a major consideration. The ease of
excavation is affected by large stones, a high water
table, and slope. How well the soil performs in place
after it has been compacted and drained is determined
by its strength (as inferred from the engineering
classification of the soil) and shrink-swell potential.

Soils rated good contain significant amounts of sand
or gravel or both. They have at least 5 fest of suitable
material, low shrink-swell potential, few cobbles and
stones, and slopes of 15 percent or less. Depth to the
water table is more than 3 feet. Soils rated fair are more
than 35 percent silt--and clay-sized particles and have a
plasticity index of less than 10. They have moderate
shrink-swell potential, slopes of 15 to 25 percent, or
many stones. Depth to the water table is 1 to 3 feet.
Soils rated poor have a plasticity index of more than 10,
a high shrink-swell potential, many stones, or slopes of
more than 25 percent. They are wet, and the depth to
the water table is less than 1 foot. They may have layers
of suitable material, but the material is less than 3 feet
thick.
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Sand and gravel are natural aggregates suitable for
commercial use with a minimum of processing. Sand and
gravel are used in many kinds of construction.
Specifications for each use vary widely. In table 13, only
the probability of finding material in suitable quantity is
evaluated. The suitability of the material for specific
purposes is not evaluated, nor are factors that affect
excavation of the material.

The properties used to evaluate the soil as a source of
sand or gravel are gradation of grain sizes (as indicated
by the engineering classification of the soil), the
thickness of suitable material, and the content of rock
fragments. Kinds of rock, acidity, and stratification are
given in the soil series descriptions. Gradation of grain
sizes is given in the table on engineering index
properties.

A soil rated as a probable source has a layer of clean
sand or gravel or a layer of sand or gravel that is up to
12 percent silty fines. This material must be at least 3
feet thick and less than 50 percent, by weight, large
stones. All other soils are rated as an improbable
source. Coarse fragments of soft bedrock, such as shale
and siltstone, are not considered to be sand and gravel.

Topsoil is used to cover an area so that vegetation
can be established and maintained. The upper 40 inches
of a soil is evaluated for use as topsoil. Also evaluated is
the reclamation potential of the borrow area.

Plant growth is affected by toxic material and by such
properties as soil reaction, available water capacity, and
fertility. The ease of excavating, loading, and spreading
is affected by rock fragments, slope, a water table, soil
texture, and thickness of suitable material. Reclamation
of the borrow area is affected by slope, a water table,
rock fragments, bedrock, and toxic material.

Soils rated good have friable loamy material to a depth
of at least 40 inches. They are free of stones and
cobbles, have little or no gravel, and have slopes of less
than 8 percent. They are low in content of soluble salts,
are naturally fertile or respond well to fertilizer, and are
not so wet that excavation is difficult.

Soils rated fair are sandy soils, loamy soils that have a
relatively high content of clay, soils that have only 20 to
40 inches of suitable material, soils that have an
appreciable amount of gravel, stones, or soluble salts, or
soils that have slopes of 8 to 15 percent. The soils are
not so wet that excavation is difficult.

Soils rated poor are very sandy or clayey, have less
than 20 inches of suitable material, have a large amount
of gravel, stones, or soluble salts, have slopes of more
than 15 percent, or have a seasonal water table at or
near the surface.

The surface layer of most soils is generally preferred
for topsoil because of its organic matter content. Organic
matter greatly increases the absorption and retention of
moisture and nutrients for plant growth.
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water management

Table 14 gives information on the soil properties and
site features that affect water management. The degree
and kind of soil limitations are given for pond reservoir
areas and embankments, dikes, and levees. The
limitations are considered slight if soil properties and site
features are generally favorable for the indicated use
and limitations are minor and are easily overcome;
moderate if soil properties or site features are not
favorable for the indicated use and special planning,
design, or maintenance is needed to overcome or
minimize the limitations; and severe if soil properties or
site features are so unfavorable or so difficult to
overcome that special design, significant increase in
construction costs, and possibly increased maintenance
are required.

This table also gives for each soil the restrictive
features that affect drainage, irrigation, terraces and
diversions, and grassed waterways.

Pond reservoir areas hold water behind a dam or
embankment. Soils best suited to this use have low
seepage potential in the upper 60 inches. The seepage
potential is determined by the permeability of the soil
and the depth to fractured bedrock or other permeable
material. Excessive slope can affect the storage capacity
of the reservoir area.

Embankments, dikes, and levees are raised structures
of soil material, generally less than 20 feet high,
constructed to impound water or to protect land against
overflow. In this table, the soils are rated as a source of
material for embankment fill. The ratings apply to the soil
material below the surface layer to a depth of about 5
feet. It is assumed that soil layers will be uniformly mixed
and compacted during construction.

The ratings do not indicate the ability of the natural
soil to support an embankment. Soil properties to a
depth even greater than the height of the embankment
can affect performance and safety of the embankment.
Generally, deeper onsite investigation is needed to
determine these properties.

Soil material in embankments must be resistant to
seepage, piping, and erosion and have favorable
compaction characteristics. Unfavorable features include
less than 5 feet of suitable material and a high content
of stones or boulders, organic matter, or salts or sodium.
A high water table affects the amount of usable material.
It also affects trafficability.

Drainage is the removal.of excess surface and
subsurface water from the soil. How easily and
effectively the soil is drained depends on the depth to
bedrock, to a cemented pan, or to other layers that
affect the rate of water movement; permeability; depth to
a high water table or depth of standing water if the soil is
subject to ponding; slope; susceptibility to flooding;
subsidence of organic layers; and potential frost action.
Excavating and grading and the stability of ditchbanks
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are affected by depth to bedrock or to a cemented pan,
large stones, slope, and the hazard of cutbanks caving.
The productivity of the soil after drainage is adversely
affected by extreme acidity or by toxic substances in the
root zone, such as salts, sodium, or sulfur. Availability of
drainage outlets is not considered in the ratings.

Irrigation is the controlled application of water to
supplement rainfall and support plant growth. The design
and management of an irrigation system are affected by
depth to the water table, the need for drainage, flooding,
available water capacity, intake rate, permeability,
erosion hazard, and slope. The construction of a system
is affected by large stones and depth to bedrock or to a
cemented pan. The performance of a system is affected
by the depth of the root zone, the amount of salts or
sodium, and soil reaction.

Terraces and diversions are embankments or a
combination of channels and ridges constructed across

a slope to reduce erosion and conserve moisture by
intercepting runoff. Slope, wetness, large stones, and
depth to bedrock or to a cemented pan affect the
construction of terraces and diversions. A restricted
rooting depth, a severe hazard of wind or water erosion,
an excessively coarse texture, and restricted permeability
adversely affect maintenance.

Grassed waterways are natural or constructed
channels, generally broad and shallow, that conduct
surface water to outlets at a nonerosive velocity. Large
stones, wetness, slope, and depth to bedrock or to a
cemented pan affect the construction of grassed
waterways. A hazard of wind erosion, low available water
capacity, restricted rooting depth, toxic substances such
as salts or sodium, and restricted permeability adversely
affect the growth and maintenance of the grass after
construction.
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Data relating to soil properties are collected during the
course of the soil survey. The data and the estimates of
soil and water features, listed in tables, are explained on
the following pages.

Soil properties are determined by field examination of
the soils and by laboratory index testing of some
benchmark soils. Established standard procedures are
followed. During the survey, many shallow borings are
made and examined to identify and classify the soils and
to delineate them on the soil maps. Samples are taken
from some typical profiles and tested in the laboratory to
determine grain-size distribution, plasticity, and
compaction characteristics. These results are reported in
table 18.

Estimates of soil properties are based on field
examinations, on laboratory tests of samples from the
survey area, and on laboratory tests of samples of
similar soils in nearby areas. Tests verify field
observations, verify properties that cannot be estimated
accurately by field observation, and help characterize
key soils.

The estimates of soil properties shown in the tables
include the range of grain-size distribution and Atterberg
limits, the engineering classifications, and the physical
and chemical properties of the major layers of each soil.
Pertinent soil and water features also are given.

engineering index properties

Table 15 gives estimates of the engineering
classification and of the range of index properties for the
major layers of each soil in the survey area. Most soils
have layers of contrasting properties within the upper 5
or 6 feet.

Depth to the upper and lower boundaries of each layer
is indicated. The range in depth and information on other
properties of each layer are given for each soil series
under “Soil series and their morphology.”

Texture is given in the standard terms used by the
U.S. Department of Agriculture. These terms are defined
according to percentages of sand, silt, and clay in the
fraction of the soil that is less than 2 millimeters in
diameter. “Loam,” for example, is soil that is 7 to 27
percent clay, 28 to 50 percent silt, and less than 52
percent sand. If a soil contains particles coarser than
sand, an appropriate modifier is added, for example,
“gravelly.” Textural terms are defined in the Glossary.
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Classification of the soils is determined according to
the Unified soil classification system (2) and the system
adopted by the American Association of State Highway
and Transportation Officials (7).

The Unified system classifies soils according to
properties that affect their use as construction material.
Soils are classified according to grain-size distribution of
the fraction less than 3 inches in diameter and according
to plasticity index, liquid limit, and organic matter
content. Sandy and gravelly soils are identified as GW,
GP, GM, GC, SW, SP, SM, and SC; silty and clayey soils
as ML, CL, OL, MH, CH, and OH; and highly organic
soils as Pt. Soils exhibiting engineering properties of two
groups can have a dual classification, for example, SP-
SM.

The AASHTO system classifies soils according to
those properties that affect roadway construction and
maintenance. In this system, the fraction of a mineral soil
that is less than 3 inches in diameter is classified in one
of seven groups from A-1 through A-7 on the basis of
grain-size distribution, liquid limit, and plasticity index.
Soils in group A-1 are coarse grained and low in content
of fines (silt and clay). At the other extreme, -soils in
group A-7 are fine grained. Highly organic soils are
classified in group A-8 on the basis of visual inspection.

If laboratory data are available, the A-1, A-2, and A-7
groups are further classified as A-1-a, A-1-b, A-2-4, A-2-
5, A-2-6, A-2-7, A-7-5, or A-7-6. As an additional
refinement, the suitability of a soil as subgrade material
can be indicated by a group index number. Group index
numbers range from O for the best subgrade material to
20 or higher for the poorest. The AASHTO classification
for soils tested, with group index numbers in
parentheses, is given in table 18.

Rock fragments larger than 3 inches in diameter are
indicated as a percentage of the total soil on a dry-
weight basis. The percentages are estimates determined
mainly by converting volume percentage in the field to
weight percentage.

Percentage (of soil particles) passing designated
sieves is the percentage of the soil fraction less than 3
inches in diameter based on an oven-dry weight. The
sieves, numbers 4, 10, 40, and 200 (USA Standard
Series), have openings of 4.76, 2.00, 0.420, and 0.074
millimeters, respectively. Estimates are based on
laboratory tests of soils sampled in the survey area and
in nearby areas and on estimates made in the field.
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Liquid limit and plasticity index (Atterberg limits)
indicate the plasticity characteristics of a soil. The
estimates are based on test data from the survey area or
from nearby areas-and on field examination.

The estimates of grain-size distribution, liquid limit, and
plasticity index are rounded to the nearest 5 percent.
Thus, if the ranges of gradation and Atterberg limits
extend a marginal amount (1 or 2 percentage points)
across classification boundaries, the classification in the
marginal zone is omitted in the table.

physical and chemical properties

Tabie 16 shows estimates of some characteristics and
features that affect soil behavior. These estimates are
given for the major layers of each soil in the survey area.
The estimates are based on field observations and on
test data for these and similar soils.

Clay as a soil separate consists of mineral soil
particles that are less than 0.002 miilimeter in diameter.
in this table, the estimated clay content of each major
soil layer is given as a percentage, by weight, of the soil
material that is less than 2 millimeters in diameter.

The amount and kind of clay greatly affect the fertility
and physical condition of the soil. They determine the
ability of the soil to adsorb cations and to retain
moisture. They influence shrink-swell.potential,
permeability, and plasticity, the ease of soil dispersion,
and other soil properties. The amount and kind of clay in
a soil also affect tillage and earth-moving operations.

Permeability refers to the ability of a soil to transmit
water or air. The estimates indicate the rate of downward
movement of water when the soil is saturated. They are
based on soil characteristics observed in the field,
particularly structure, porosity, and texture. Permeability
is considered in the design of soil drainage systems,
septic tank absorption fields, and construction where the
rate of water movement under saturated conditions
affects behavior.

Available water capacity refers to the quantity of water
that the soil is capable of storing for use by plants. The
capacity for water storage is given in inches of water per
inch of soil for each major soil layer. The capacity varies,
depending on soil properties that affect the retention of
water and the depth of the root zone. The most
important properties are the content of organic matter,
soil texture, bulk density, and sail structure. Available
water capacity is an important factor in the choice of
plants or crops to be grown and in the design and
management of irrigation systems. Available water
capacity is not an estimate of the quantity of water
actually available to plants at any given time.

Soil reaction is a measure of acidity or alkalinity and is
expressed as a range in pH values. The range in pH of
each major horizon is based on many field tests. For
many soils, values have been verified by laboratory
analyses. Soil reaction is important in selecting crops
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and other plants, in evaluating soil amendments for
fertility and stabilization, and in determining the risk of
corrosion.

Shrink-swell potential is the potential for volume
change in a soil with a loss or gain in moisture. Volume
change occurs mainly because of the interaction of clay
minerals with water and varies with the amount and type
of clay minerals in the soil. The size of the load on the
soil and the magnitude of the change in soil moisture
content influence the amount of swelling of soils in
place. Laboratory measurements of swelling of
undisturbed clods were made for many soils. For others,
swelling was estimated on the basis of the kind and
amount of clay minerals in the soil and on
measurements of similar soils.

If the shrink-swell potential is rated moderate to very
high, shrinking and swelling can cause damage to
buildings, roads, and other structures. Special design is
often needed.

Shrink-swell potential classes are based on the
change in length of an unconfined clod as moisture
content is increased from air-dry to field capacity. The
change is based on the soil fraction less than 2
millimeters in diameter. The classes are /ow, a change of
less than 3 percent; moderate, 3 to 6 percent; and high,
more than 6 percent. Very high, greater than 9 percent,
is sometimes used.

Erosion factor K indicates the susceptibility of a soil to
sheet and rill erosion by water. Factor K is one of six
factors used in the Universal Soil Loss Equation (USLE)
to predict the average annual rate of soil loss by sheet
and rill erosion in tons per acre per year (8). The
estimates are based primarily on percentage of silt,
sand, and organic matter (up to 4 percent) and on soil
structure and permeability. Values of K range from 0.05
to 0.69. The higher the value the more susceptible the
soil is to sheet and rill erosion by water.

Erosion factor T is an estimate of the maximum
average annual rate of soil erosion by wind or water that
can occur without affecting crop productivity over a
sustained period. The rate is in tons per acre per year.

Organic matter is the plant and animal residue in the
soil at various stages of decomposition.

In table 16, the estimated content of organic matter of
the plow layer is expressed as a percentage, by weight,
of the soil material that is less than 2 millimeters in
diameter.

The content of organic matter of a soil can be
maintained or increased by returning crop residue to the
soil. Organic matter affects the available water capacity,
infiltration rate, and tilth. It is a source of nitrogen and
other nutrients for crops.
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soll and water features

Table 17 gives estimates of various soil and water
features. The estimates are used in land use planning
that involves engineering considerations.

Hydrologic soil groups are used to estimate runoff
from precipitation. Soiis not protected by vegetation are
assigned to one of four groups. They are grouped
according to the intake of water when the soils are
thoroughly wet and receive precipitation from long-
duration storms.

The four hydrologic soil groups are:

Group A. Soils having a high infiltration rate (low runoff
potential) when thoroughly wet. These consist mainly of
deep, well drained to excessively drained sands or
gravelly sands. These soils have a high rate of water
transmission.

Group B. Soils having a moderate infiltration rate when
thoroughly wet. These consist chiefly of moderately deep
or deep, moderately well drained or well drained soils
that have moderately fine texture to moderately coarse
texture. These soils have a moderate rate of water
transmission.

Group C. Soils having a slow infiltration rate when
thoroughly wet. These consist chiefly of soils having a
layer that impedes the downward movement of water or
soils of moderately fine texture or fine texture. These
soils have a slow rate of water transmission.

Group D. Soils having a very slow infiltration rate (high
runoff potential) when thoroughly wet. These consist
chiefly of clays that have a high shrink-swell potential,
soils that have a permanent high water table, soils that
have a claypan or clay layer at or near the surface, and
soils that are shallow over nearly impervious material.
These soils have a very slow rate of water transmission.

Flooding, the temporary inundation of an area, is
caused by overflowing streams, by runoff from adjacent
slopes, or by tides. Water standing for short periods after
rainfall or snowmelt and water in swamps and marshes
are not considered flooding.

Table 17 gives the frequency and duration of flooding
and the time of year when flooding is most likely.

Frequency, duration, and probable dates of occurrence
are estimated. Frequency is expressed as none, rare,
common, occasional, and frequent. None means that
flooding is not probable; rare that it is unlikely but
possible under unusual weather conditions; common that
it is likely under normal conditions; occasional that it
occurs on an average of once or less in 2 years; and
frequent that it occurs on an average of more than once
in 2 years. Duration is expressed as very brief if less
than 2 days, brief if 2 to 7 days, and /ong if more than 7
days. Probable dates are expressed in months;
November-May, for example, means that flooding can
occur during the period November through May.

The information is based on evidence in the soil
profile, namely thin strata of gravel, sand, silt, or clay
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deposited by floodwater; irregular decrease in organic
matter content with increasing depth; and absence of
distinctive horizons that form in soils that are not subject
to flooding.

Also considered are local information about the extent
and levels of flooding and the relation of each soil on
the landscape to historic floods. Information on the
extent of flooding based on soil data is less specific than
that provided by detailed engineering surveys that
delineate flood-prone areas at specific flood frequency
levels.

High water table (seasonal) is the highest level of a
saturated zone in the soil in most years. The depth to a
seasonal high water table applies to undrained soils. The
estimates are based mainly on the evidence of a
saturated zone, namely grayish colors or mottles in the
soil. Indicated in table 17 are the depth to the seasonal
high water table; the kind of water table—that is,
perched, artesian, or apparent; and the months of the
year that the water table commonly is high. A water table
that is seasonally high for less than 1 month is not
indicated in table 17.

An apparent water table is a thick zone of free water
in the soil. It is indicated by the level at which water
stands in an uncased borehole after adequate time is
allowed for adjustment in the surrounding soil. An
artesian water table is under hydrostatic head, generally.
beneath an impermeable layer. When this layer is
penetrated, the water level rises in an uncased borehole.
A perched water table is water standing above an
unsaturated zone. In places an upper, or perched, water
table is separated from a lower one by a dry zone.

Only saturated zones within a depth of about 6 feet
are indicated. A plus sign preceding the range in depth
indicates that the water table is above the surface of the
soil. The first numeral in the range indicates how high
the water rises above the surface. The second numeral
indicates the depth below the surface.

Dapth to bedrock is given if bedrock is within a depth
of 5 feet. The depth is based on many soil borings and
on observations during soil mapping. The rock is
specified as either soft or hard. If the rock is soft or
fractured, excavations can be made with trenching
machines, backhoes, or small rippers. If the rock is hard
or massive, blasting or special equipment generally is
needed for excavation.

Risk of corrosion pertains to potential soil-induced
electrochemical or chemical action that dissolves or
weakens uncoated steel or concrete. The rate of
corrosion of uncoated steel is related to such factors as
soil moisture, particle-size distribution, acidity, and
electrical conductivity of the soil. The rate of corrosion of
concrete is based mainly on the sulfate and sodium
content, texture, moisture content, and acidity of the soil.
Special site examination and design may be needed if
the combination of factors creates a severe corrosion
environment. The steel in installations that intersect soil
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boundaries or soil layers is more susceptible to corrosion
than steel in installations that are entirely within one kind
of soil or within one soil layer.

For uncoated steel, the risk of corrosion, expressed as
low, moderate, or high, is based on soil drainage class,
total acidity, electrical resistivity near field capacity, and
electrical conductivity of the saturation extract.

For concrete, the risk of corrosion is also expressed
as low, moderate, or high. It is based on soil texture,
acidity, and amount of sulfates in the saturation extract.

engineering index test data

Table 18 shows laboratory test data for several
pedons sampled at carefully selected sites in the survey
area. Most of the pedons are typical of the series and
are described in the section “Soil series and their
morphology.” The soil samples were tested by Texas

State Department of Highways and Public
Transportation.

The testing methods generally are those of the
American Association of State Highway and
Transportation Officials (AASHTO) (7) or the American
Society for Testing and Materials (ASTM) (2).

The tests and methods are—AASHTO classification—
M 145 (AASHTO), D 3282 (ASTM); Unified v
classification—D 2487 (ASTM); Mechanical analysis—T
88 (AASHTO), D 2217 (ASTM), except that for material
larger than 3/8 inch, square mesh wire sieves were used
that are slightly larger than the equivalent round sieves
but which do not seriously affect the data; Liquid limit—T
89 (AASHTO), D 423 (ASTM); Plasticity index—T 90
(AASHTO), D 424 (ASTM); Specific gravity (particle
index)—T 100 (AASHTO), D 653 (ASTM); Shrinkage—T
92 (AASHTO), D 427 (ASTM). In determining liquid limit
and plasticity index values, the indicated methods were
used except that the soil was added to the water.
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classification of the soils

The system of soil classification used by the National
Cooperative Soil Survey has six categories (9). Beginning
with the broadest, these categories are the order,
suborder, great group, subgroup, family, and series.
Classification is based on soil properties observed in the
field or inferred from those observations or from
laboratory measurements. In table 19, the soils of the
survey area are classified according to the system. The
categories are defined in the following paragraphs.

ORDER. Ten soil orders are recognized. The
differences among orders -eflect the dominant soil-
forming processes and the degree of soil formation.
Each order is identified by a word ending in so/. An
example is Entisol.

SUBORDER. Each order is divided into suborders
primarily on the basis of properties that influence soil
genesis and are important to plant growth or properties
that reflect the most important variables within the
orders. The last syllable in the name of a suborder
indicates the order. An example is Aquent (Aqu, meaning
water, plus ent, from Entisol).

GREAT GROUP. Each suborder is divided into great
groups on the basis of close similarities in kind,
arrangement, and degree of development of pedogenic
horizons; soil moisture and temperature regimes; and
base status. Each great group is identified by the name
of a suborder and by a prefix that indicates a property of
the soil. An example is Haplaquents (Hap/, meaning
minimal horizonation, plus aquent, the suborder of the
Entisols that have an aquic moisture regime).

SUBGROUP. Each great group has a typic subgroup.
Other subgroups are intergrades or extragrades. The
typic is the central concept of the great group; it is not
necessarily the most extensive. Intergrades are
transitions to other orders, suborders, or great groups:
Extragrades have some properties that are not
representative of the great group but do not indicate
transitions to any other known kind of soil. Each
subgroup is identified by one or more adjectives
preceding the name of the great group. The adjective
Typic identifies the subgroup that typifies the great
group. An example is Typi¢ Haplaquents.

FAMILY. Families are established within a subgroup on
the basis of physical and chemical properties and other
characteristics that affect management. Mostly the
properties are those of horizons below plow depth where
there is much biological activity. Among the properties

and characteristics considered are particle-size class,
mineral content, temperature regime, depth of the root
zone, consistence, moisture equivalent, slope, and.
permanent cracks. A family name consists of the name
of a subgroup preceded by terms that indicate soil
properties. An example is fine-loamy, mixed, nonacid,
mesic Typic Haplaquents.

SERIES. The series consists of soils that have similar
horizons in their profile. The horizons are similar in color,
texture, structure, reaction, consistence, mineral and
chemical composition, and arrangement in the profile.
The texture of the surface layer or of the substratum can
differ within a series.

soil series and their morphology

In this section, each soil series recognized in the
survey area is described. The descriptions are arranged
in alphabetic order.

Characteristics of the soil and the material in which it
formed are identified for each series. The soil is
compared with similar soils and with nearby soils of
other series. A pedon, a small three-dimensional area of
soil, that is typical of the series in the survey area is
described. The detailed description of each soil horizon
follows standards in the Soil Survey Manual (7). Many of
the technical terms used in the descriptions are defined
in Soil Taxonomy (9). Unless otherwise stated, colors in
the descriptions are for moist soil. Following the pedon
description is the range of important characteristics of
the soils in the series.

The map units of each soil series are described in the
section *Detailed soil map units.”

Annona series

The Annona series consists of deep, somewhat poorly
drained, loamy soils on ancient stream terraces. They
formed in stratified clayey and loamy marine sediment.
Slope ranges from 0 to 5 percent.

Typical pedon of Annona fine sandy loam, 1 to 5
percent slopes, in northeast part of Waller County; from
the intersection of Farm Road 1488 and Rice Road, 1.6
mile south on Rice Road to intersection with Wigwam
Trail, 0.2 mile north on Wigwam Trail, 75 feet east of
road along powerline right-of-way in rangeland:
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Ap—0 to 8 inches; pale brown (10YR 6/3) fine sandy
loam, very pale brown (10YR 7/3) dry; weak fine
subangular blocky structure; hard, friable; common
roots; few siliceous pebbles; few fine ironstone
nodules; strongly acid; abrupt wavy boundary.

B21t—8 to 28 inches; yellowish red (5YR 5/6) clay,
yellowish red (5YR 5/6) dry; distinct grayish brown
(10YR 5/2) and red (2.5YR 4/6) mottles; moderate
medium blocky structure; extremely hard, very firm;
few roots; common pressure faces; few patchy clay
films; few siliceous pebbles; few fine black
concretions; very strongly acid; gradual smooth
boundary.

B22t—28 to 43 inches; dark grayish brown (2.5Y 4/2)
clay, grayish brown (2.5Y 5/2) dry; medium distinct
motties of light olive brown (2.5Y 5/4); moderate
medium blocky structure; extremely hard, very firm;
few roots; few patchy clay films; few fine black
concretions; neutral; gradual smooth boundary.

B23t—43 to 65 inches; yellowish brown (10YR 5/4) clay,
light yellowish brown (10YR 6/4) dry; common
medium distinct grayish brown (10YR 5/2) mottles;
moderate medium blocky structure; extremely hard,
extremely firm; few roots; few patchy clay films; few
black concretions; few concretions of calcium
carbonate; moderately alkaline; gradual smooth
boundary. .

C—65 to 75 inches; brown (7.5YR 5/4) clay, light brown
(7.5YR 6/4) dry; many medium distinct mottles of
light gray (10YR 7/2); massive; extremely hard, very
firm; ped surfaces have strippings of fine sandy
loam; moderately alkaline.

When dry, the soil has cracks that are 1/2 inch or
more wide in the upper part of the subsoil. Fine siliceous
pebbles are throughout some pedons.

The A horizon is generally less than 10 inches thick
but may be as thick as 15 inches over subsoil troughs.
The A1 or Ap horizon is pale brown or brown when
moist. Reaction is strongly acid to slightly acid.

The B21t horizon is yellowish red and mottled in
shades of grayish brown, yellowish red, red, and light
yellowish brown. Texture is clay or sandy clay loam with
35 to 60 percent clay. Reaction is very strongly acid to
strongly acid.

The B22t horizon is prominently and distinctly mottled
in shades of very dark grayish brown, dark yellowish
brown, dark grayish brown, light olive brown, strong
brown, yellowish red, and grayish brown. It is 40 to 60
percent clay. Reaction is strongly acid to neutral.

The B3t and C horizons are yellowish brown, brown,
light brown, or light gray. They are 40 to 55 percent clay.
Reaction is slightly acid to moderately alkaline.
Concretions of calcium carbonate are in some pedons.
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Aris series

The Aris series consists of deep, somewhat poorly
drained, loamy soils on uplands. They formed in loamy
and clayey coastal plain sediment. Slope ranges from 0
to 1 percent.

Typical pedon of Aris fine sandy loam, 0 to 1 percent

slopes, in southeast part of Waller County; from the

junction of Farm Road 2855 and U.S. Highway 90, 3.2
miles north on Farm Road 2855, 0.3 mile west, 300 feet
north of road in cropland:

Ap—0 to 16 inches; light brownish gray (10YR 6/2) fine
sandy loam, light gray (10YR 7/2) dry; common faint
mottles of brown (10YR 5/3); weak fine subangular
blocky structure; hard, very friable; common fine
roots; medium acid; clear wavy boundary.

Bg&Ag—16 to 28 inches; grayish brown (10YR 5/2)
sandy clay loam, light brownish gray (10YR 6/2) dry;
common distinct mottles of yellowish brown (10YR
5/6); weak fine subangular blocky structure; hard,
friable; common fine roots; Ag is tongues of light
gray (10YR 7/2) fine sandy loam; slightly acid; clear
irregular boundary.

B21tg—28 to 38 inches; dark grayish brown (10YR 4/2)
clay, dark grayish brown (10YR 4/2) dry; common
medium distinct mottles of yellowish brown (10YR
5/6); weak medium blocky structure; very hard, very
firm; few fine roots; few patchy clay films; thin
tongues of loamy material; medium acid; common
thick clay films; gradual wavy boundary.

B22tg—38 to 70 inches; light gray (10YR 7/1) clay, light
gray (10YR 7/1) dry; common medium distinct
mottles of yellowish brown (10YR 5/6); weak coarse
blocky structure; very hard, very firm; few patchy
clay films on peds; medium acid.

The solum is more than 70 inches thick.

The A horizon is 14 to 35 inches thick. The A1 horizon
when moist is grayish brown or light brownish gray.
Yellowish brown and brown mottles are present in some
pedons. Reaction is medium acid to neutral.

The Bg&Ag horizon is gray or grayish brown with
yellowish brown mottles. Texture is clay loam, sandy clay
loam, sandy clay, or clay. Tongues of fine sandy loam
extend into this horizon from the A horizon. Reaction is
strongly acid to slightly acid.

The B21tg horizon is gray, dark gray, or dark grayish
brown with yellowish brown mottles. Texture is sandy
clay or clay with few thin tongues of fine sandy loam
extending into it. Reaction is strongly acid to slightly
acid.

The B22tg horizon is light gray or gray with yellowish
brown and brown mottles. Texture is clay or sandy clay.
Reaction ranges from strongly acid to slightly acid.

Aris soils in this survey are taxadjuncts to the Aris
series because they have slightly higher chroma in the
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upper part of the subsoil than is typical for the series.
Use and management are similar.

Axtell series

The Axtell series consists of deep, moderately well
drained, loamy soils on ancient stream terraces. They
formed in loamy and clayey alluvium. Slope ranges from
1 to 8 percent. _

Typical pedon of Axtell fine sandy loam, 1 to 5 percent
slopes; from intersection of Texas Highway 6 and Texas
Highway 159 in Hempstead, 7.5 miles north on Texas
Highway 6, 0.3 mile east on Farm Road 2979 to
Kloecker Road, 100 feet northeast of fence corner in
pasture:

A1—0 to 3 inches; dark grayish brown (10YR 4/2) fine
sandy loam, grayish brown (10YR 5/2) dry; weak
fine subangular blocky structure; very hard, friable;
many fine roots; few siliceous pebbles; medium acid;
abrupt smooth boundary.

A2—3 to 8 inches; brown (10YR 5/3) fine sandy loam,
very pale brown (10YR 7/3) dry; weak fine
subangular blocky structure; very hard, friable; many
fine roots; few siliceous pebbles; medium acid;
abrupt wavy boundary.

B21t—8 to 22 inches; yellowish red (5YR 5/6) clay,
common medium distinct light gray (10YR 7/2)
mottles; moderate medium subangular blocky
structure; extremely hard, very firm; few fine roots;
many distinct clay films; few siliceous pebbles; very
strongly acid; gradual wavy boundary.

B22t—22 to 36 inches; distinctly and coarsely mottled
yellowish brown (10YR 5/6), light gray (10YR 7/2),
and yellowish brown (10YR 5/4) clay; moderate
medium subangular blocky structure; extremely hard,
very firm, few fine roots; very strongly acid; gradual
wavy boundary.

B23tg-—36 to 48 inches; light brownish gray (10YR 6/2)
clay, light gray (10YR 7/2) dry; common medium
distinct yellowish brown (10YR 5/6) mottles; weak
medium subangular blocky structure; extremely hard,
very firm; few fine roots; many distinct clay films;
medium acid; gradual wavy boundary.

B3—48 to 60 inches; light brownish gray (2.5Y 6/2) clay;
common fine faint olive yellow mottles; weak
medium subangular blocky structure; extremely hard,
very firm; few black specks; faint thin clay films;
common fine concretions of calcium carbonate;
moderately alkaline.

When dry, the soil has cracks that are 1/2 inch wide
at a depth of 20 inches. Fine siliceous pebbles are
throughout some pedons. _

The A horizon is generally less than 10 inches thick
but may be as thick as 15 inches over subsoil troughs.
The A1 horizon is dark grayish brown, light brownish
gray, brown, pale brown, or grayish brown when moist.
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The A2 horizon is brown, very pale brown, light yellowish
brown, or pale brown. The ‘A horizon is slightly acid to
strongly acid. The boundary between the A and Bt
horizons is abrupt over subsoil crests and clear over
subsoil troughs.

The B21t horizon is yellowish red or reddish brown
mottled with shades of yellow, red, gray, or hrown.
Texture is clay, sandy clay, or clay loam with 35 to 55
percent clay. Reaction is strongly acid or very strongly
acid.

The B22t horizon is prominently to distinctly mottled in
shades of red, gray, and brown. It is clay or sandy clay
with 40 to 60 percent clay. Reaction is strongly acid to
neutral.

The B3 and C horizons are sandy clay or clay with 40
to 55 percent clay. Reaction is medium acid to
moderately alkaline. Concretions and soft masses of
calcium carbonate are in some pedons.

Bleiblerville series

The Bleiblerville series consists of deep, moderately
well drained, clayey soils on uplands. They formed in
calcareous clay and marl. Slope ranges-from 1 to 3
percent.

Typical pedon of Bleiblerville clay, 1 to 3 percent
slopes, west of Bellville; from courthouse in Bellville, 11
miles west on Texas Highway 159 to Farm Road 2754,
0.3 mile northeast on Farm Road 2754, 100 feet
southeast of road in native meadow:

A11—0 to 18 inches; black (10YR 2/1) clay, black
(10YR 2/1) dry; moderate medium subangular
blocky structure; extremely hard, very firm, very
sticky and very plastic; approximately 1 inch of
granular mulch on surface; many fine roots; few
slickensides below a depth of 10 inches; calcareous;
moderately alkaline; gradual wavy boundary.

A12—18 to 32 inches; gray (10YR 5/1) clay, gray (10YR
5/1) dry; moderate medium subangular blocky
structure; extremely hard, very firm, very sticky and
very plastic;. few fine roots; common large _
slickensides tilted 45 degrees from the horizontal;
few concretions of caicium carbonate; common
vertical streaks of black (10YR 2/1) material in old
cracks; calcareous; moderately alkaline; gradual
wavy boundary. :

AC1—32 to 55 inches; grayish brown (10YR 5/2) clay,
grayish brown (10YR 5/2) dry; common medium
distinct grayish brown and yellowish brown mottles;
moderate medium subangular blocky structure;
extremely hard, extremely firm, very sticky and very
plastic; few fine roots; common large slickensides;
few concretions of calcium carbonate; few siliceous
pebbles; calcareous; moderately alkaline; gradual
wavy boundary.
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AC2—55 to 70 inches; grayish brown (10YR 5/2) clay,
grayish brown (10YR 5/2) dry; common medium
distinct dark grayish brown (10YR 4/2) and
yellowish brown (10YR 5/6) mottles; weak medium
subangular blocky structure; extremely hard,
extremely firm, very sticky and very plastic; common
concretions of calcium carbonate; moderately
alkaline:

This soil when dry has cracks that are as much as 3
inches wide on the surface and extend in some pedons
to a depth of more than 50 inches. Intersecting
slickensides are common throughout the soil below a
depth of 8 inches. In areas of native vegetation, these
soils have a mocrorelief of microknolls 4 to 16 inches
higher than microdepressions. The cycle of
microdepression and microknoll is repeated each 5 to 10
feet. In the microdepressions, the soils have a darker
and thicker surface layer.

The A horizon is black or very dark gray when moist.
Dark colors are thickest in microdepressions and extend
into lower horizons in old filled cracks.

The AC horizon is pale yellow, light gray, very pale
brown, grayish brown, light yellowish brown, or gray.

The C horizon, where present, is light brownish yellow,
olive yellow, gray, or grayish brown.

Bosque series

The Bosque series consists of deep, well drained,
loamy soils on flood plains of streams. They formed in
calcareous {oamy alluvium.

Typical pedon of Bosque clay loam, frequently flooded,
in north part of Austin county; from intersection of Texas
Highway 36 and Texas Highway 36 Business Cutoff near
Kenney, 1.3 miles north on Texas Highway 36, 3.0 miles
east on county road, 100 feet north of road in rangeland:

A1—0 to 25 inches; very dark grayish brown (10YR 3/2)
clay loam, dark grayish brown (10YR 4/2) dry;
moderate medium subangular blocky structure; hard,
friable; many medium roots; few fine concretions of
calcium carbonate; calcareous; moderately alkaline;
clear smooth boundary.

B2—25 to 35 inches; very dark grayish brown (10YR
3/2) clay loam, dark grayish brown (10YR 4/2) dry;
weak medium subangular blocky structure; hard,
friable; common fine roots; calcareous; moderately
alkaline; abrupt smooth boundary.

IC1—35 to 42 inches; grayish brown (10YR 5/2) fine
sandy loam, light brownish gray (10YR 6/2) dry;
massive; slightly hard, friable; few fine roots;
calcareous; moderately alkaline; abrupt smooth
boundary.

1IC2—42 to 70 inches; dark grayish brown (10YR 4/2)
fine sandy loam grayish brown (10YR 5/2) dry;
massive; slightly hard, friable; calcareous;
moderately alkaline.

Soil survey

The clay content between 10 and 40 inches is 20 to
35 percent.

The A horizon is very dark brown, very dark grayish
brown, or dark brown when moist. Texture is loam or
clay loam.

The B2 horizon is light brown or pale brown clay loam,
loam, or sandy clay loam. This layer is not present in
some pedons.

The |IC horizon is light brownish gray, grayish brown,
dark grayish brown, or dark gray. Texture is mostly sandy
clay loam, clay loam, or loam. Some pedons are
underlain by clay at a depth of more than 40 inches.

Boy series

The Boy series consists of deep, somewhat poorly
drained, sandy soils on uplands. They formed in thick,
loamy unconsolidated coastal plain sediment. Slope
ranges from 1 to 5 percent.

Typical pedon of Boy loamy fine sand, 1 to 5 percent
slopes, in northeast part of Waller County; from
intersection of the Waller County line and Farm Road
1774 north of Fetzer, 0.6 mile north on Farm Road 1774,
1.0 mile southeast on county road, 1.9 miles west on
Carlton Speed Road, 100 feet north of road and 100 feet
east of powerline right-of-way in woodland:

A1—0 to 4 inches; grayish brown (10YR 5/2) loamy fine
sand; light brownish gray (10YR 6/2) dry; single
grained; loose; common medium roots; very strongly
acid; gradual smooth boundary.

A21—4 to 29 inches; very pale brown (10YR 7/4) loamy
fine sand, pink (7.5YR 8/4) dry; single grained;
loose; common medium roots; strongly acid; gradual
smooth boundary.

A22--29 to 45 inches; very pale brown (10YR 7/4)
loamy fine sand, pink (7.5YR 8/4) dry; common
medium distinct mottles of reddish yeliow (7.5YR
6/6); single grained; loose; few fine roots; strongly
acid; abrupt wavy boundary.

B21tg—45 to 55 inches; gray (10YR 6/1) sandy clay
loam, light gray (10YR 7/1) dry; common medium
distinct mottles of red (2.5YR 4/6) and yellowish’
brown (10YR 5/6); moderate medium subangular
blocky structure; hard, firm; many distinct clay films;
5 to 10 percent plinthite nodules; very strongly acid;
gradual wavy boundary.

B22tg—>55 to 72 inches; light gray (10YR 7/1) sandy
clay loam, white (10YR 8/1) dry, common medium
distinct mottles of strong brown (7.5YR 5/6);
moderate medium subangular blocky structure; hard,
firm; common distinct clay films; 10 percent plinthite
nodules; very strongly acid.

The solum ranges from 70 inches to more than 100
inches in thickness.
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The A horizon is 40 to 60 inches thick. The A1 horizon
is grayish brown, light brownish gray, gray, light gray, or
pale brown when moist. The A2 horizon is very pale
brown, white, light gray, pinkish gray, or pink with few to
common reddish yellow mottles. Reaction is slightly acid

to very strongly acid. The boundary between the A and B

horizons is abrupt to gradual.

The B21tg horizon is gray and grayish brown mottled
with light brownish gray, light gray, brownish yellow, red,
strong brown, yellowish red, and reddish yellow. Texture
is fine sandy loam or sandy clay loam with 15 to 35
percent clay. Reaction is very strongly acid to strongly
acid. .

The B22tg horizon is prominently to distinctly mottled
with light brownish gray, yellowish red, red, white, gray,
strong brown, and yellowish brown. Clay content is 20 to
35 percent clay. Reaction is very strongly acid to
medium acid.

Brazoria series

The Brazoria series consist of deep, somewhat poorly
drained, clayey soils on flood plains along the Brazos
River. They formed in thick clayey alluvial sediment.
Slope. range from 0 to 3 percent.

Typical pedon of Brazoria clay, 0 to 1 percent slopes
(fig. 10), in northwest part of Waller County; from
intersection of Farm Road 1736 and Texas Highway 6
north of Hempstead, 2.4 miles west on Farm Road 1736,
2.0 miles no