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How to Use This Soil Survey

General Soil Map

The general soil map, which is a color map, shows the survey area divided into groups of associated soils called
general soil map units. This map is useful in planning the use and management of large areas.

To find information about your area of interest, locate that area on the map, identify the name of the map unit in the
area on the color-coded map legend, then refer to the section General Soil Map Units for a general description of
the soils in your area.

Detailed Soil Maps

The detailed soil maps can be useful in planning the use and
management of small areas.

To find information about your area
of interest, locate that area on the
Index to Map Sheets. Note the | | | b

number of the map sheet and turn 1
to that sheet.

MAP SHEET

Locate your area of interest on
the map sheet. Note the map unit
symbols that are in that area. Turn
to the Contents, which lists the
map units by symbol and name
and shows the page where each
map unit is described.

INTEREST
| NOTE: Map unit symbols in a soil

The Contents shows which table
has data on a specific land use for
each detailed soil map unit. Also
see the Contents for sections of
this publication that may address
your specific needs.

survey may consist only of numbers or
letters, or they may be a combination
of numbers and letters.

MAP SHEET



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
Natural Resources Conservation Service (formerly the Soil Conservation Service) has
leadership for the Federal part of the National Cooperative Soil Survey.

Major fieldwork for this soil survey was completed in 1991. Soil names and
descriptions were approved in 1991. Unless otherwise indicated, statements in this
publication refer to conditions in the survey area in 1991. This survey was made
cooperatively by the Natural Resources Conservation Service and the Texas
Agricultural Experiment Station. The survey is part of the technical assistance furnished
to the Throckmorton Soil and Water Conservation District.

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.

The United States Department of Agriculture (USDA) prohibits discrimination in its
programs on the basis of race, color, national origin, sex, religion, age, disability,
political beliefs, and marital or familial status. (Not all prohibited bases apply to all
programs.) Persons with disabilities who require alternative means for communication
of program information (Braille, large print, audiotape, etc.) should contact USDA'’s
TARGET Center at 202-720-2600 (voice and TDD).

To file a complaint, write the Secretary of Agriculture, U.S. Department of Agriculture,
Washington, D.C. 20250 or call 1-800-245-6340 (voice) or 202-720-1127 (TDD). USDA
is an equal employment opportunity employer.

Cover: Stone Ranch, a historical site in Throckmorton County, was the last house on the western
edge of the Texas frontier when it was built in 1856.

Additional information about the Nation’s natural resources is available on the
Natural Resources Conservation Service home page on the World Wide Web.
The address is http://www.nrcs.usda.gov (click on “Technical Resources”).
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Foreword

This soil survey contains information that affects land use planning in this survey
area. It contains predictions of soil behavior for selected land uses. The survey also
highlights soil limitations, improvements needed to overcome the limitations, and 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. Planners, 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 ensure 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.

Various land use regulations of Federal, State, and local governments may impose
special restrictions on land use or land treatment. The information in this report is
intended to identify soil properties that are used in making various land use or land
treatment decisions. Statements made in this report are intended to help the land users
identify and reduce the effects of soil limitations that affect various land uses. The
landowner or user is responsible for identifying and complying with existing laws and
regulations.

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.
Information on specific uses is given for each soil. Help in using this publication and
additional information are available at the local office of the Natural Resources
Conservation Service or the Cooperative Extension Service.

Larry D. Butler
State Conservationist
Natural Resources Conservation Service
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THrRockMoRTON CoUNTY is in west-central Texas
(fig. 1). It is bordered on the north by Baylor County,
on the east by Young County, on the south by
Shackelford and Stephens Counties, and on the west
by Haskell County. Throckmorton is the county seat
and largest town in the county. It has a population of
1,174. It is near the center of the county and is about
60 miles southwest of Wichita Falls and 70 miles
northeast of Abilene. The county has a population of
2,200. Elevation ranges from about 1,100 to 1,730 feet
above sea level.

Throckmorton County has a land area of 583,782
acres, a water area of 1,920 acres, and a total area of
585,702 acres.

The county is in the Central Rolling Red Plains and
Texas North Central Prairies MLRA's (6). A number of
diverse and contrasting geological formations, mainly
of Permian age, are exposed in the county. Most of
the county is gently undulating to rolling, but a few
large areas are nearly level and a few areas are steep.
Most of the county is used as rangeland. A small
percentage of the land, about 80,000 acres, is
cultivated. The main crops are grain sorghum, cotton,
and small grain. A small acreage is used for pasture
and hay. Encroaching mesquite brush has been
cleared from many pastures.

General Nature of the Survey Area

In this section the environmental and cultural
factors that affect the use and management of the
soils in Throckmorton County are described. These
factors are history, natural resources, and climate.

History

The Spanish explorer Pedro Vial is considered to be
the earliest European to travel through what is
now known as Throckmorton County. Vial passed
between the Clear Fork and Main Forks of the Brazos
River in 1786 while searching for a direct route
between San Antonio and Santa Fe. No other major
activity is recorded in the county until 1849, when
Captain Randolph B. Marcy, commander of a U.S.
military escort expedition led by Lieutenant J.E.
Johnson, passed through the county. The Captain
John Pope expedition passed through the county in
1854.

In 1854, Captain Marcy returned to the county in
search of suitable locations for a reservation for Texas
Indians. During this visit he surveyed and established
the tract of land that was to become known as the
Comanche Indian Reservation, which is adjacent to
the Clear Fork of the Brazos River in Throckmorton
County.

The reservation consisted of approximately 25,000
acres of land extending well out from both sides of the
river. The location was ideal for the Indians because it
provided plenty of running water and good
opportunities for hunting. Marcy also met with Sanaco
and the famous Tecumseh leaders of the southern
band of Comanche Indians in an attempt to persuade
them to move to the reservation, which they began
doing in 1855. Early in 1856, Colonel Albert Sidney
Johnston established Camp Cooper on the banks of
the Clear Fork of the Brazos River to protect
reservation Indians. Captain Robert E. Lee, later
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Figure 1.—Location of Throckmorton County in Texas.

general of Confederate forces, served as commander
of Camp Cooper from April 9, 1856, to July 22, 1857.

In 1837, the Republic of Texas established Fannin
County, which included the area now known as
Throckmorton County. In 1858, Throckmorton County
was officially established. Williamsburg was
designated as county seat. The county was named in
honor of Dr. William E. Throckmorton, an early north
Texas pioneer and the father of James W.
Throckmorton, who later became Governor of Texas.
Organization of the county was delayed until 1879,
when Throckmorton was named the county seat.

In 1858, the Butterfield Overland Mail stage line
began operating with two relay stations in
Throckmorton County. One, called the Franz Station,

was in an area along the Clear Fork of the Brazos
River in southwestern Throckmorton County. In 1859,
Indians living on the Comanche Indian Reservation
were uprooted and moved to the Oklahoma Indian
Territory. In 1861, a few months prior to the start of the
Civil War, Camp Cooper was abandoned by Federal
troops in the face of building political tension between
the North and South.

From 1847 until the start of the Civil War, several
settlers moved into the county, living mostly in the
vicinity of Camp Cooper. When the camp was
abandoned in 1861, most of the settlers moved east
into a line of forts that offered protection from the
Northern Comanche Indians.

One of the early settlements was known as the Old
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Stone Ranch House. It was built in 1856 near the
present Throckmorton-Haskell County line. For
several years it was the last house seen by
immigrants traveling west between the Texas frontier
and settlements in New Mexico.

In 1867, following the Civil War, Fort Griffin was
established in an area along the Clear Fork of the
Brazos River directly south of the Throckmorton-
Shackelford County line. With Federal troops in the
area, most of the old settlers returned to the county
and many new ones arrived.

The first settlements were in areas along the Clear
Fork of the Brazos River, where the natural
environment was best. Wildlife was abundant in these
areas. Vast herds of buffalo roamed in the areas.
Buffalo hunters headquartered at Fort Griffin. The first
settlers were cattleman who used the open range at
will. Later, farmers moved into the survey area and
homesteaded on small tracts of land.

In 1871, Colonel Ranald S. Mackenzie began a
campaign to remove disenchanted Indians from north
Texas. He used the old Camp Cooper site as his base
of operation.

In 1881, Federal troops abandoned Fort Griffin,
which had served as a protection post, a shipping
point and supply center for buffalo hunters, and a trail
head for the Dodge Cattle Trail. This event signaled
the end of the frontier era of the region.

In 1890, the population of Throckmorton County
was 124. It grew to a maximum of 4,275 by 1940 but
declined to 2,053 by 1990.

The economy of the county depends primarily on oil
and agriculture-related businesses. The majority of the
agricultural income is derived from the sale of cattle.

Natural Resources

Soil is an important natural resource in
Throckmorton County. Most of the people in the
county earn their living by raising cattle and horses or
producing forage for livestock or food and fiber for the
market or for home consumption.

Oil production is the largest nonagricultural industry
in the county. Oil and gas are produced from
numerous wells in the county. They provide a major
source of income for some landowners and provide a
solid tax base from which public services can be
funded. Oil wells produce about 6,000 barrels each
day.

Water is another natural resource. The Clear Fork
of the Brazos River, which flows through the southern
part of the county, and the Salt Fork of the Brazos
River, which flows through the northeast corner,
provide water for livestock, wildlife, and recreation. A
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rural water system furnishes water to many areas of
the county.

The wildlife on the farms and ranches in the county
provide opportunities for recreation and are a source
of income for many residents. Deer, turkey, and quail
are plentiful throughout most of the county.

Other natural resources are gravel and limestone,
which are used mainly for road construction.

Climate

Winter weather in Throckmorton County is
alternately mild and very cool. Cold fronts repeatedly
sweep over the county, causing sharp drops in
temperature, but the cold air behind these fronts
moderates quickly. Winter precipitation, often snowfall,
is light. The total annual precipitation is usually
adequate for wheat, sorghum, and range grasses.
Summers are hot. The growing season is about 220
days.

Table 1 gives data on temperature and precipitation
for the survey area as recorded at Throckmorton in
the period 1951 to 1988. Table 2 shows probable
dates of 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 44 degrees F
and the average daily minimum temperature is 31
degrees. The lowest temperature on record, which
occurred on February 2, 1985, is 5 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 June 27, 1972, is 113 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 25.40 inches.
Of this, nearly 17 inches, or about 65 percent, usually
falls in April through September. The growing season
for most crops falls within this period. The heaviest 1-
day rainfall during the period of record was 6.5 inches
on August 4, 1978. Thunderstorms occur on about 50
days each year.

The average seasonal snowfall is about 5.5 inches.
The greatest snow depth at any one time during the
period of record was 6 inches. On the average, 3 days
of the year have at least 1 inch of snow on the ground.

The average relative humidity in midafternoon is
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about 50 percent. Humidity is higher at night, and the
average at dawn is about 75 percent. The sun shines
75 percent of the time possible in summer and 65
percent in winter. The prevailing wind is from the
southwest. Average windspeed is highest, 15 miles
per hour, in spring.

Duststorms occur occasionally in spring, when
strong dry winds blow over unprotected soils.
Tornadoes and severe thunderstorms, some of which
are accompanied by hail, occur occasionally. These
storms are local in extent and of short duration and
cause damage in scattered spots.

How This Survey Was Made

This survey was made to provide information about
the soils and miscellaneous areas in the survey area.
The information includes a description of the soils and
miscellaneous areas and their location and a
discussion of their suitability, limitations, and
management for specified uses. Soil scientists
observed the steepness, length, and shape of the
slopes; the general pattern of drainage; the kinds of
crops and native plants; and the kinds of bedrock.
They dug many holes to study the soil profile, which is
the sequence of natural layers, or horizons, in a soil.
The profile extends from the surface down into the
unconsolidated material in which the soil formed. The
unconsolidated material is devoid of roots and other
living organisms and has not been changed by other
biological activity.

The soils and miscellaneous areas in the survey
area are in an orderly pattern that is related to the
geology, landforms, relief, climate, and natural
vegetation of the area. Each kind of soil and
miscellaneous area is associated with a particular kind
of landform or with a segment of the landform. By
observing the soils and miscellaneous areas in the
survey area and relating their position to specific
segments of the landform, a soil scientist develops a
concept or model of how they were formed. Thus,
during mapping, this model enables the soil scientist
to predict with a considerable degree of accuracy the
kind of soil or miscellaneous area at a specific location
on the landscape.

Commonly, individual soils on the landscape merge
into one another as their characteristics gradually
change. To construct an accurate soil map, however,
soil scientists must determine the boundaries between
the soils. They can observe only a limited number of
soil profiles. Nevertheless, these observations,
supplemented by an understanding of the soil-
vegetation-landscape relationship, are sufficient to
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verify predictions of the kinds of soil in an area and to
determine the boundaries.

Soil scientists recorded the characteristics of the
soil profiles that they studied. They noted color,
texture, size and shape of soil aggregates, kind and
amount of rock fragments, distribution of plant roots,
reaction, and other features that enable them to
identify soils. After describing the soils in the survey
area and determining their properties, the soil
scientists assigned the soils to taxonomic classes
(units). Taxonomic classes are concepts. Each
taxonomic class has a set of soil characteristics with
precisely defined limits. The classes are used as a
basis for comparison to classify soils systematically.
Soil taxonomy, the system of taxonomic classification
used in the United States, is based mainly on the kind
and character of soil properties and the arrangement
of horizons within the profile. After the soil scientists
classified and named the soils in the survey area, they
compared the individual soils with similar soils in the
same taxonomic class in other areas so that they
could confirm data and assemble additional data
based on experience and research.

While a soil survey is in progress, samples of some
of the soils in the area generally are collected for
laboratory analyses and for engineering tests. Soil
scientists interpret the data from these analyses and
tests as well as the field-observed characteristics and
the soil properties to determine the expected behavior
of the soils under different uses. Interpretations for all
of the soils are field tested through observation of the
soils in different uses and under different levels of
management. Some interpretations are modified to fit
local conditions, and some new interpretations are
developed to meet local needs. Data are assembled
from other sources, such as research information,
production records, and field experience of specialists.
For example, data on crop yields under defined levels
of management are assembled from farm records and
from field or plot experiments on the same kinds of
soil.

Predictions about soil behavior are based not only
on soil properties but also on such variables as
climate and biological activity. Soil conditions are
predictable over long periods of time, but they are not
predictable from year to year. For example, soil
scientists can predict with a fairly high degree of
accuracy that a given soil will have a high water table
within certain depths in most years, but they cannot
predict that a high water table will always be at a
specific level in the soil on a specific date.

After soil scientists located and identified the
significant natural bodies of soil in the survey area,
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they drew the boundaries of these bodies on aerial soils in this survey area do not fully agree with those of
photographs and identified each as a specific map the soils in adjacent survey areas. Differences are the
unit. Aerial photographs show trees, buildings, fields, result of a better knowledge of soils, modifications in
roads, and rivers, all of which help in locating series concepts, or variations in the intensity of
boundaries accurately. mapping or in the extent of the soils in the survey

The descriptions, names, and delineations of the areas.
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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, it consists of one or more major soils or
miscellaneous areas and some minor soils or
miscellaneous areas. It is named for the major soils or
miscellaneous areas. The components of one map
unit can occur in another 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.

Soil Descriptions

1. Lueders-Throck-Owens

Very shallow to deep, gently undulating or undulating,
loamy and clayey soils; on uplands

Lueders soils are very shallow or shallow, cobbly,
and loamy. They are on ridgetops and sloping
hillsides. Throck soils are moderately deep or deep.
They are on hillsides. They formed in material
weathered from shale. Owens soils are shallow or
moderately deep and are thinly developed over clay
and shale. They are on hilly erosional uplands below
escarpments.

This map unit makes up about 52 percent of
Throckmorton County. It is about 27 percent Lueders
soils, 19 percent Throck soils, 11 percent Owens soils,
and 43 percent other soils and Oil-waste land (fig. 2).

Typically, the surface layer of the Lueders soils is
dark brown cobbly loam about 6 inches thick. The
subsoil is dark brown very cobbly loam about 6 inches
thick. The underlying material is hard, coarsely

fractured limestone bedrock. The soils are moderately
alkaline and calcareous throughout.

Typically, the surface layer of the Throck soils is
dark grayish brown silty clay loam about 8 inches
thick. The upper part of the subsoil, from 8 to 16
inches, is dark yellowish brown silty clay. The next
part, from 16 to 39 inches, is yellowish brown silty clay.
The lower part, from 39 to 62 inches, is very pale
brown clay loam and light gray loam. The soils are
moderately alkaline and calcareous throughout.

Typically, the surface layer of the Owens soils is
light yellowish brown very stony clay about 7 inches
thick. The subsaoil, from 7 to 17 inches, is light olive
gray clay. The underlying material, from 17 to 26
inches, is light gray shale that has clay texture. The
soils are moderately alkaline and calcareous
throughout.

Of minor extent in this map unit are Abilene, Anson,
Aspermont, Clearfork, Knoco, Leeray, Lusk, Nukrum,
Nuvalde, Palopinto, Pitzer, Rochelle, Rowden,
Rowena, Speck, Springcreek, Swenson, Tillman, and
Vernon soils. Abilene, Clearfork, Nukrum, Rowena,
and Tillman soils are very deep and loamy. They
generally are on alluvial plains or in gently sloping
filled valleys, but Clearfork soils are on flood plains.
Anson and Nuvalde soils are very deep and loamy.
Anson soils formed in eolian deposits on stream
terraces. Nuvalde soils are on alluvial plains and in
filled valleys. Aspermont soils are very deep and
loamy. They formed in calcareous, loamy alluvial
material overlying silty and clayey red beds. They are
on side slopes below broad, flat plains; on low ridges;
and on divides. Knoco and Speck soils are very
shallow or shallow. Knoco soils are clayey and formed
in red bed shales. Speck soils are loamy and formed
in material weathered from hard limestone. They are
on uplands. Leeray soils are very deep and clayey.
Lusk, Rowden, Swenson, and Vernon soils are
moderately deep. Lusk and Rochelle soils are loamy
and formed in gravelly stream terrace deposits.
Rowden and Swenson soils are loamy and formed in
material weathered from limestone. They are on the
summits of ridges in the uplands and Vernon soils are
clayey and moderately deep to red bed shale.
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Figure 2.—Typical pattern of soils and underlying material in the Lueders-Throck-Owens general soil map unit

Palopinto and Pitzer soils are very shallow and loamy.
Palopinto soils formed in material weathered from
limestone on ridges. Pitzer soils formed in gravelly
material deposited over limestone and shale on
terraces. Springcreek soils are moderately deep
and loamy. They formed in loamy material deposited
over hard limestone. Oil-waste land is in areas
where oil and the accompanying saltwater brine
have been deposited on the surface as a result of
overflows and spills during oil exploration and
production.

The soils in this map unit are used mainly for
rangeland and wildlife habitat. Some areas of the
Throck soils are used as cropland or pasture. Wheat
and forage sorghum are grown in some areas of the
more gently sloping Throck soils.

Deer, quail, dove, and small mammals are the main
kinds of wildlife. Deer are more numerous where
woody vegetation is available for cover. These soils
provide nesting areas for doves and songbirds.

The main limitations on sites for roads, dwellings,
and other structures are the shrink-swell potential and

the danger of soil slippage in areas of the Throck
and Owens soils, the cobbles in the Lueders soils,
and corrosivity to uncoated steel. The foundations
of buildings and roads should be designed and
constructed so that they can withstand shrinking
and swelling of the soils. In the steeper areas,
however, the potential for soil slippage must be
considered. Corrosion of underground steel utility
lines is rapid unless the lines are protected. Special
design and proper installation are needed if septic
tank absorption fields are to function properly.

Landscaping and gardening are difficult because of
stones or the clay texture of the soils. Because of
these limitations and the slope, the soils are poorly
suited to recreational uses.

2. Leeray-Sagerton-Rowena

Very deep, nearly level or very gently sloping, clayey
and loamy soils; on uplands

These soils are on alluvial plains. They formed in
calcareous, clayey, and loamy alluvial sediments.
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Figure 3.—Typical pattern of soils and underlying material in the Leeray-Sagerton-Rowena general soil map unit

Leeray soils are clayey, and Sagerton and Rowena
soils are loamy.

This map unit makes up about 25 percent of
Throckmorton County. It is about 34 percent Leeray
soils, 20 percent Sagerton soils, 13 percent Rowena
soils, and 33 percent other soils

Typically, the surface layer of the Leeray soils is
dark grayish brown and very dark grayish brown silty
clay and clay about 19 inches thick. From 19 to 37
inches, the subsoil is dark grayish brown clay. From
37 to 54 inches, it is yellowish brown silty clay. From
54 to 73 inches, it is strong brown silty clay. From 73
to 80 inches, it is strong brown silty clay with an
estimated 10 percent, by volume, gypsum crystals.
The soils are moderately alkaline and calcareous
throughout.

Typically, the surface layer of the Sagerton soils is
reddish brown clay loam about 6 inches thick. The
upper part of the subsoil, from 6 to 22 inches, is
reddish brown clay loam. The next part, from 22 to 34
inches, is yellowish red clay loam. The lower part, from

34 to 80 inches, is reddish yellow clay and clay loam
with about 35 percent calcium carbonate. The soils
are slightly alkaline.

Typically, the surface layer of the Rowena soils is
dark grayish brown clay loam about 7 inches thick.
The upper part of the subsoil, from 7 to 38 inches, is
dark grayish brown clay. The lower part, from 38 to 65
inches, is brown and reddish yellow clay loam to silty
clay loam with 20 to about 40 percent calcium
carbonate. The soils are moderately alkaline and
calcareous throughout.

Of minor extent in this map unit are Abilene,
Aspermont, Bluegrove, Clearfork, Gageby,
Harpersville, Jolly, Lueders, Nukrum, Nuvalde, Owens,
Rowden, Speck, Springcreek, Swenson, Throck,
Tillman, Vernon, and Witchita soils. Abilene,
Aspermont, Clearfork, Gageby, Nuvalde, Tillman, and
Wichita soils are very deep and loamy. They generally
are on upland plains and terraces near the major
streams, but Clearfork and Gageby soils are on flood
plains. Bluegrove, Rowden, Springcreek, and
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Swenson soils are moderately deep and loamy.
Bluegrove soils formed on side slopes underlain by
sandstone. Rowden and Swenson soils are on upland
plains underlain by limestone. Harpersville and Owens
soils are shallow or moderately deep, thinly
developed, clayey soils formed in material weathered
from shale. Jolly, Lueders, and Speck soils are shallow
and loamy. Jolly soils are on hilltops underlain by
sandstone and commonly have rock outcrops.
Lueders soils are cobbly and are on ridgetops
underlain by limestone and on sloping hillsides above
limestone outcrops. Speck soils are on uplands and
are underlain by limestone. Nukrum soils are very
deep and loamy. They are on upland alluvial plains
and in gently sloping filled valleys. Throck and Vernon
soils are moderately deep or deep. They are on
hillsides and formed in clay and weathered shale.
Throck soils are loamy, and Vernon soils are clayey.

The soils in this map unit are used mainly as
cropland and rangeland. A few areas are used as
pasture or for recreational or urban development. The
main crops are wheat and cotton. Some forage
sorghum and grain sorghum also is grown. The
improved pasture grasses are mainly kleingrass and
yellow bluestem species.

Dove and quail are the main kinds of wildlife. These
soils furnish nesting areas for doves and songbirds.

Buildings and roads can be constructed on these
soils, but they should be designed and constructed so
that they can withstand shrinking and swelling of the
soils. Unprotected areas are muddy following rains. As
a result, foot and vehicle traffic is difficult. Corrosion of
underground steel utility lines is rapid unless the lines
are protected. Special design and proper installation
are needed if septic tank absorption fields are to
function properly in the soils that have a clayey
subsoil.

3. Bluegrove-Thurber-Jolly

Shallow, moderately deep, and very deep, nearly level
to gently sloping, loamy soils, some of which are
stony; on uplands

Bluegrove soils are moderately deep and are gently
sloping or undulating. They are on side slopes. Jolly
soils are shallow and are gently sloping or undulating.
They are on ridgetops. Both of these soils are
underlain by sandstone. Thurber soils are very deep
and nearly level. They are on valley side slopes and at
heads of streams. They formed in calcareous, clayey
alluvial sediments.

This map unit makes up about 9 percent of
Throckmorton County. It is about 30 percent
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Bluegrove soils, 22 percent Thurber soils, 18 percent
Jolly soils, and 30 percent other soils (fig. 4).

Typically, the surface layer of the Bluegrove soils
is brown fine sandy loam about 7 inches thick. The
upper part of the subsoil, from 7 to 12 inches, is
reddish brown sandy clay. The lower part, from 12 to
29 inches, is yellowish red clay. It is underlain by
reddish yellow sandstone. The soils are slightly
alkaline or neutral.

Typically, the surface layer of the Thurber soils is
grayish brown clay loam about 4 inches thick. From
4 to 22 inches, the subsoil is dark grayish brown clay.
From 22 to 50 inches, it is brown clay that has
concretions of calcium carbonate below a depth of
36 inches. From 50 to 62 inches, it is light yellowish
brown clay with concretions of calcium carbonate.
From 62 to 80 inches, it is light yellowish brown clay
loam with masses of calcium carbonate. The soils are
slightly alkaline to moderately alkaline.

Typically, the surface layer of the Jolly soils is brown
fine sandy loam about 4 inches thick. The subsoil,
from 4 to 17 inches, is reddish brown
sandy clay. The underlying material is pale yellow,
weakly cemented sandstone. Sandstone outcrops
in the form of flush surface exposures and
occasional boulders are intermingled throughout some
areas of this unit. The soils are slightly acid
or neutral.

Of minor extent in this map unit are Gageby,
Harpersville, Leeray, Newcastle, Owens, Rochelle,
Throck, Truce, and Witchita soils. Gageby soils are
very deep and loamy. They are on flood plains.
Harpersville and Owens soils are shallow to
moderately deep, thinly developed clayey soils
weathered from shale. They are on ridges and
hillsides. Leeray soils are very deep and clayey. They
are on upland plains. Newcastle soils are moderately
deep and loamy and are underlain by sandstone.
Rochelle soils are moderately deep or deep and are
loamy. They are on high river terrace remnants and
are underlain by gravelly alluvium. Throck soils are
deep and loamy. They are on side slopes in the
uplands. They formed in clayey material and shale.
Truce soils are deep and loamy. They are on upland
plains. They formed in material weathered from shale.
Wichita soils are very deep and loamy. They are on
old river terraces.

The soils in this map unit are used mainly for
rangeland, cropland, pasture, and wildlife habitat. A
few areas of the Thurber soils are used as cropland.
The main crops are oats, wheat, forage sorghum, and
grain sorghum. The main pasture grasses are
improved bermudagrass, kleingrass, and yellow
bluestem species.
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Figure 4.—Typical pattern of soils and underlying material in the Bluegrove-Thurber-Jolly general soil map unit

Deer, turkey, quail, and dove are the main kinds of
wildlife. Some areas are managed by ranchers for
hunting. Nesting areas for doves, turkeys, and
songbirds are plentiful in areas that support trees and
tall grasses.

The main limitations on sites for roads, dwellings,
and other structures are the depth to bedrock, large
stones, and corrosivity to uncoated steel. The
shrink-swell potential of the Thurber soils also is a
limitation. The foundations of buildings and roads
should be designed and constructed so that they
can withstand shrinking and swelling of the soils.
Foundations can be constructed on solid bedrock
in areas of the Bluegrove and Jolly soils, but
excavations are difficult because of the bedrock.
Corrosion of underground steel utility lines is rapid
unless the lines are protected. Special design and
proper installation are needed if septic tank absorption
fields are to function properly. Pollutants should be
kept from passing through the bedrock and
contaminating the ground water.

Landscaping and gardening are difficult because of
stones and the shallow depth to bedrock in areas of
the Jolly soils.

4. Clearfork-Gageby

Very deep, nearly level or very gently sloping, loamy
soils; on flood plains

These soils are in flood plains along streams in all
parts of the county, including those along the Clear
Fork of the Brazos River and the Brazos River. They
formed in loamy sediments derived from nearby
sources.

This map unit makes up about 8 percent of
Throckmorton County. It is about 65 percent Clearfork
soils, 17 percent Gageby soils, and 18 percent other
soils.

Typically, the surface layer of the Clearfork soils is
dark grayish brown silty clay loam and clay loam
about 24 inches thick. The upper part of the subsaoil,
from 24 to 34 inches, is dark grayish brown clay loam.
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The lower part, from 34 to 62 inches, is yellowish.
brown clay loam and silty clay. The soils are
moderately alkaline and calcareous throughout.

Typically, the surface layer of the Gageby soils is
dark brown loam about 22 inches thick. The upper
part of the subsoil, from 22 to 58 inches, is brown
loam and clay loam with films and threads of calcium
carbonate. The lower part, from 58 to 80 inches, is
yellowish brown loam.

Of minor extent in this map unit are Bluegrove,
Lueders, and Throck soils. Bluegrove soils are
moderately deep and loamy. They are on side slopes
and ridges underlain by sandstone. Lueders soils
are very shallow, cobbly, and loamy. They are on
limestone ledges and bluffs along the river. Throck
soils are deep and loamy. They are on uplands
underlain by shale.

The soils in this map unit are used mainly for
cropland, rangeland, pasture, recreational
development, and wildlife habitat. They are near the
river channel and are occasionally flooded. The
flooding occurs once or twice every other year. The
floodwater can cover the soils from 2 to 48 hours. The
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main crop is wheat. Some forage sorghum, grain
sorghum, and cotton also is grown.

Deer, turkey, quail, dove, and squirrel are the main
kinds of wildlife. Some areas are managed by
ranchers for hunting. These soils furnish nesting
areas for doves and songbirds.

The Clear Fork of the Brazos River, the Brazos
River, and areas alongside the river are scenic and
provide opportunities for fishing, swimming, boating,
hiking, and other recreational activities.

Flooding is a hazard on these soils and must be
considered when playgrounds, camp areas, houses,
and roads are planned, designed, and built.
Unprotected areas are muddy following rains. As a
result, foot and vehicle traffic is difficult. The main
limitation on sites for roads, dwellings, and other
structures is low strength. Corrosion of underground
steel utility lines is rapid unless the lines are
protected. Special design and proper installation
are needed if septic tank absorption fields are to
function properly. Pollutants should be kept from
passing through the soils and contaminating the
ground water.

Figure 5.—Typical pattern of soils and underlying material in the Grandfield-Enterprise general soil map unit
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5. Grandfield-Enterprise

Very deep, nearly level or very gently sloping, loamy
soils; on terraces

These soils are on terraces above the flood plains
along the Clear Fork of the Brazos River and the
Brazos River. Enterprise soils formed in eolian
material, and Grandfield soils formed in alluvial
material.

This map unit makes up about 6 percent of
Throckmorton County. It is about 26 percent
Grandfield soils, 6 percent Enterprise soils, and 68
percent other soils (fig. 5).

Typically, the surface layer of the Grandfield soils
is dark brown fine sandy loam about 7 inches thick.
From 7 to 24 inches, the subsoil is yellowish red sandy
clay loam. From 24 to 38 inches, it is red sandy clay
loam. From 38 to 58 inches, it is light red sandy clay
loam. From 58 to 80 inches, it is light red fine sandy
loam. The soils are slightly acid to moderately alkaline
throughout.

Typically, the surface layer of the Enterprise soils is
reddish brown very fine sandy loam about 24 inches
thick. The subsaoil, from 24 to 65 inches, is yellowish
red and reddish brown loam. The soils are moderately
alkaline throughout.

Of minor extent in this map unit are Bluegrove,
Clairemont, Gageby, Jolly, Leeray, Lincoln, Lueders,
Sagerton, Throck, Westola, and Wheatwood soils.
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The moderately deep, loamy Bluegrove soils
formed in material weathered from sandstone and
shale. The very deep, loamy Clairemont, Gageby,
Westola, and Wheatwood soils and the very deep,
sandy Lincoln soils are on flood plains. The
shallow, loamy Jolly soils are on ridgetops underlain
by sandstone. The Leeray and Throck soils are
clayey. The Lueders soils are shallow over
limestone. Sagerton soils are loamy and on upland
plains.

The soils in this map unit are used mainly for
cropland, rangeland, pasture, and wildlife habitat. The
main crops are small grain, forage sorghum, and grain
sorghum. The main pasture grasses are improved
bermudagrass, yellow bluestem species, kleingrass,
and weeping lovegrass.

Deer, quail, and dove, are the main kinds of wildlife.
Some areas are managed by ranchers for hunting.
These soils furnish nesting areas for doves and
songbirds.

The main limitations on sites for roads, dwellings,
and other structures are low strength and corrosivity
to uncoated steel. Properly designing and
constructing the foundations of buildings and roads
can compensate for low strength. Good design and
proper installation are needed if septic tank
absorption fields are to function properly. Pollutants
should be kept from passing through the soils and
contaminating the ground water.






Detailed Soil Map Units

23

The map units delineated on the detailed maps at
the back of this survey represent the soils or
miscellaneous areas in the survey area. The map unit
descriptions in this section, along with the maps, can
be used to determine the suitability and potential of a
unit for specific uses. They also can be used to plan
the management needed for those uses. More
information about each map unit is given under the
heading “Use and Management of the Soils.”

A map unit delineation on a map represents an area
dominated by one or more major kinds of soil or
miscellaneous areas. A map unit is identified and
named according to the taxonomic classification of the
dominant soils or miscellaneous areas. Within a
taxonomic class there are precisely defined limits for
the properties of the soils. On the landscape, however,
the soils and miscellaneous areas are natural
phenomena, and they have the characteristic
variability of all natural phenomena. Thus, the range of
some observed properties may extend beyond the
limits defined for a taxonomic class. Areas of soils of a
single taxonomic class rarely, if ever, can be mapped
without including areas of other taxonomic classes.
Consequently, every map unit is made up of the soils
or miscellaneous areas for which it is named and
some “included” areas that belong to other taxonomic
classes.

Most included soils have properties similar to those
of the dominant soil or soils in the map unit, and thus
they do not affect use and management. These are
called noncontrasting, or similar, inclusions. They may
or may not be mentioned in the map unit description.
Other included soils and miscellaneous areas,
however, have properties and behavioral
characteristics divergent enough to affect use or to
require different management. These are called
contrasting, or dissimilar, inclusions. They generally
are in small areas and could not be mapped
separately because of the scale used. Some small
areas of strongly contrasting soils or miscellaneous
areas are identified by a special symbol on the maps.
The included areas of contrasting soils or
miscellaneous areas are mentioned in the map unit
descriptions. A few included areas may not have been
observed, and consequently they are not mentioned in

the descriptions, especially where the pattern was so
complex that it was impractical to make enough
observations to identify all the soils and miscellaneous
areas on the landscape.

The presence of included areas in a map unit in no
way diminishes the usefulness or accuracy of the
data. The objective of mapping is not to delineate pure
taxonomic classes but rather to separate the
landscape into landforms or landform segments that
have similar use and management requirements. The
delineation of such segments on the map provides
sufficient information for the development of resource
plans, but if intensive use of small areas is planned,
onsite investigation is needed to define and locate the
soils and miscellaneous areas.

An identifying symbol precedes the map unit name
in the map unit descriptions. Each description includes
general facts about the unit 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, 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, slope, stoniness, salinity, degree of
erosion, and other characteristics that affect their use.
On the basis of such differences, a soil series is
divided into soil 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,
Bluegrove loam, 1 to 8 percent slopes, stony, is a
phase of the Bluegrove series.

Some map units are made up of two or more major
soils or miscellaneous areas. These map units are
complexes. A complex consists of two or more soils or
miscellaneous areas in such an intricate pattern or in
such small areas that they cannot be shown
separately on the maps. The pattern and proportion of
the soils or miscellaneous areas are somewhat similar
in all areas. Knoco-Vernon complex, 3 to 12 percent
slopes, very bouldery, is an example.

This survey includes miscellaneous areas. Such
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areas have little or no soil material and support little or
no vegetation. Oil-waste land is an example.

Table 4 gives the acreage and proportionate extent
of each map unit. Other tables (see “Contents”) 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 or
miscellaneous areas.

Soil Descriptions

AbA—Abilene clay loam, O to 1 percent slopes.
This very deep, nearly level soil is on short side slopes
and in small depressional areas on uplands. The
surface is slightly concave. Slopes average about 0.5
percent. The mapped areas are narrow and elongated
and range from 15 to 45 acres in size.

Typically, the surface layer is dark grayish brown
clay loam about 7 inches thick. From 7 to 15 inches,
the subsoil is dark grayish brown clay loam; from 15 to
40 inches, it is dark brown and brown clay; from 40 to
70 inches, it is reddish yellow silty clay loam; and from
70 to 80 inches, it is yellowish red clay. The subsaoil is
calcareous below a depth of 15 inches.

This soil is well drained. Surface runoff is negligible.
Permeability is moderately slow, and available water
capacity is moderate or high. The root zone is deep.
The hazard of water erosion is moderate, and the
hazard of wind erosion is slight.

Small areas of noncontrasting Tillman and
Sagerton soils are included in this map unit.

Approximately 50 percent of this map unit is
rangeland. The remaining 50 percent is cropland.

The natural climax range vegetation consists of
short and mid prairie grasses. This soil responds well
to brush control and reseeding. The quality of
desirable forage can be improved and the quantity
increased by proper stocking rates and planned
grazing with adequate deferments.

The best adapted range grasses include sideoats
grama, johnsongrass, kleingrass, indiangrass,
Lehmann lovegrass, blue panicum, and most
bluestem species. Brush and weed control, controlled
grazing, and timely applications of fertilizer improve
yields and forage quality.

When cropped, this soil is best suited to cool-
season small grain. Droughtiness is a problem in most
years, especially during the summer months. A
surface crust tends to form after heavy rains if the
surface is bare. This crust reduces the rate of water
infiltration, increases the hazards of runoff and
erosion, and impedes the emergence of germinating
seedlings. Crop residue management, minimum
tillage, crop rotation, terraces, and contour farming
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help to control erosion and conserve soil moisture.
Proper management of crop residue helps to maintain
productivity and tilth and minimizes surface crusting.
Timely applications of fertilizer increase yields in most
years.

Areas of this map unit are inhabited by dove, qualil,
and small mammals. Deer and turkey utilize these
areas for feeding where escape or resting cover is
available in nearby areas. Forbs and grasses provide
a good food supply for wildlife. Scattered plantings of
woody vegetation, such as plum, can improve the
habitat for wildlife. Proper grazing by livestock is
needed to maintain habitat quality. Brush control in
strips or patterns improves the habitat.

Restricted permeability, a high content of clay, a
moderate shrink-swell potential, low strength, and
corrosivity to uncoated steel adversely affect most
urban uses of this soil. Adequate planning and proper
design and construction can minimize the effects of
most of these limitations.

This soil is in capability subclass lic and is in the
Clay Loam ecological site.

AnB—Anson fine sand, 0 to 3 percent slopes.
This very deep, nearly level or very gently sloping soil
is on uplands. Slopes average about 1.5 percent. The
surface is convex. The mapped areas are oblong or
irregularly shaped and range from 10 to several
hundred acres in size. This soil formed as the result of
geological wind deposition and shifting.

Typically, the surface layer is light yellowish brown
fine sand about 6 inches thick. The subsurface layer,
from 6 to 28 inches, is very pale brown loamy fine
sand. The subsoil, from 28 to 80 inches, is light gray
and very pale brown sandy clay loam with mottles in
shades of yellow and brown.

This soil is moderately well drained. Surface runoff
is negligible. Permeability is rapid in the sandy surface
layer and moderately slow in the subsoil. Available
water capacity is low. The root zone is deep. The
hazards of water erosion and wind erosion are
moderate.

Included in this map unit are Grandfield soils, which
make up about 15 percent of any one mapped area.
Also included are soils that are closely similar to the
Anson soil but have a subsoil at a depth of less than
20 inches or have a subsoil that extends to a depth of
40 to 60 inches. The closely similar soils make up
about 15 percent of any one mapped area.

Most areas of the Anson soil are used as
rangeland.

This soil is poorly suited to nonirrigated cultivated
crops. It is well suited to orchard and truck crops. Crop
residue should be maintained on the fine sand surface
at all times to prevent excessive wind erosion. Sand
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has accumulated in the fence rows around most
fields.

This soil is poorly suited to native range plants. An
inadequate supply of soil moisture, the low available
water capacity, and low fertility are the most limiting
factors. The native forage plants are mostly mid and
short grasses. Most areas of rangeland support sand
lovegrass, little bluestem, purpletop, annuals, shinnery
oak, and post oak.

The potential for wildlife habitat is medium. Areas of
this map unit are inhabited by deer, dove, and quail.
Several of the woody plants, forbs, and grasses
provide good cover, browse, mast, and seeds for
wildlife. Interspersing small winter food plots in brushy
areas can improve the habitat for deer and other
wildlife. Grazing management and patterned brush
management also can improve the habitat.

This soil is well suited to most urban uses.
Restricted permeability, however, limits the use of this
soil for septic tank absorption fields.

This soil is poorly suited to recreational uses
because of the sandy surface layer.

This soil is in capability subclass Ille and is in the
Sandy ecological site.

AsC—Aspermont silty clay loam, 3 to 5 percent
slopes. This very deep, gently sloping soil is uplands.
It is on convex shoulder slopes and side slopes below
broad, flat plains and on low ridges and divides. The
surface is convex. Slopes average 3.5 percent. The
mapped areas range from 10 to 50 acres in size. The
original surface layer has been thinned in most areas
by water erosion. In a few areas, all of the topsoil has
been eroded away and concretions normally found in
the subsoil are exposed on the surface, forming a
partial gravel pavement.

Typically, the surface layer is reddish brown,
calcareous silty clay loam about 10 inches thick. The
upper part of the subsoil, from 10 to 38 inches, is red,
calcareous silty clay loam and silt loam. The lower
part, from 38 to 65 inches, is red silt loam mixed with
partially weathered clay and shale.

This soil is well drained. Surface runoff is low.
Permeability and available water capacity are
moderate. The root zone is deep. The hazard of water
erosion is slight, and the hazard of wind erosion is
severe.

Contrasting Knoco and Vernon soils on strongly
sloping shoulder slopes and short, steep escarpments
of exposed shale and clay parent material make up
about 5 percent of this map unit. Small areas of
noncontrasting Tillman and Sagerton soils also are
part of this unit.

The Aspermont soil is used mostly as rangeland.
The normal climax vegetation includes short and mid
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grasses. The quantity of desirable forage can be
increased and the quality improved by proper stocking
rates, controlled grazing with adequate deferments,
and brush control.

A few small areas of this soil have been seeded to
improved pasture grasses. Adapted plant species
include sideoats grama, johnsongrass, kleingrass,
indiangrass, Lehmann lovegrass, blue panicum, and
several bluestem species. Such management
practices as brush and weed control, controlled
grazing, and timely applications of fertilizer can
improve the quality and increase the quantity of
desirable forage.

When this soil is cropped, failure to maintain a
continuous cover of vegetation or crop residue results
in rapid depletion of the surface layer by water
erosion. For this reason, small grain is the best suited
crop. Droughty conditions occur in most years,
especially during the summer months. A surface crust
forms easily after rains if the surface is left
unprotected. Seedling germination and emergence are
adversely affected by such a crust. Practices that help
to control erosion and conserve soil moisture include
terraces, contour farming, timely but limited tillage,
and a protective cover of crop residue. Crop residue
management helps to maintain productivity and tilth.
Timely applications of fertilizer increase yields in most
years.

Areas of this map unit are inhabited by dove, qualil,
and small mammals. Deer and turkey utilize these
areas for feeding where escape or resting cover is
available in nearby areas. Forbs and grasses provide
a good food supply for wildlife. Scattered plantings of
woody vegetation, such as plum, can improve the
habitat for wildlife. Proper grazing by livestock and
brush control in strips or patterns also can improve the
habitat.

This soil is moderately well suited to most urban
uses. The content of clay, low strength as it affects
streets and roads, and moderate shrinking and
swelling with changes in moisture content are the
main limitations.

This soil is moderately well suited to recreational
uses. The slope in a limitation on sites for
playgrounds. Paths and trails are easily eroded.

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

BeB—Bluegrove fine sandy loam, 1 to 3 percent
slopes. This moderately deep, gently sloping soil is on
uplands. The surface is plane or convex. Slopes
average about 1.5 percent. The mapped areas are
irregular in shape and range from 5 to more than 100
acres in size.

Typically, the surface layer is brown fine sandy loam
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about 7 inches thick. The upper part of the subsoil,
from 7 to 12 inches, is reddish brown sandy clay. The
lower part, from 12 to 29 inches, is yellowish red clay.
The underlying material, from 29 to 32 inches, is
yellow, weakly cemented or strongly cemented
sandstone.

This soil is well drained. Surface runoff is very low.
Permeability is moderately slow, and available water
capacity is low. The root zone is moderately deep. The
sandstone that underlies this soil limits the depth to
which plant roots can penetrate. Tilth is poor, and a
hard crust forms on the surface when the soil is dry.
The hazard of water erosion is moderate, and the
hazard of wind erosion is slight.

Included with this soil in mapping are small areas of
Jolly, Owens, Thurber, and Truce soils and small
areas of Bluegrove soils that have sandstone
fragments on the surface. Included soils make up as
much as 20 percent of the map unit.

Most areas of the Bluegrove soil are used as
rangeland. Some areas are used as cropland (fig. 6).
Small grain and grain sorghum are the main crops.
Some areas are managed for wildlife.

Areas of this map unit are inhabited by dove, qualil,
turkey, and deer. Where woody vegetation is more
prevalent, deer and turkey numbers are higher. Forbs
and browse provide much of the food for wildlife.
Planting small grain winter food plots can improve the
habitat for wildlife. Grazing management and range
seeding with food- and cover-producing grasses,
forbs, and legumes also can improve the habitat.

This soil is well suited to cultivated crops. The depth
to sandstone bedrock and the available water capacity
are the most limiting factors. Crop residue
management helps to control water erosion and wind
erosion and conserves soil moisture. Contour farming
and terraces are needed to conserve soil moisture
and reduce the hazard of water erosion.

This soil is well suited to native range plants. The
climax plant community is a mixture of mid and short
grasses with scattered live oak and post oak. Most
areas of rangeland support Texas wintergrass, vine
mesquite, tall dropseed, threeawns, mesquite,
pricklypear, and annuals.

This soil is poorly suited to most urban uses. The
depth to bedrock is the most limiting factor. Low
strength is an additional limitation on sites for local
roads and streets.

This soil is well suited to recreational uses.

This soil is in capability subclass llle and is in the
Tight Sandy Loam ecological site.

BeD—Bluegrove loam, 1 to 8 percent slopes,
stony. This moderately deep, gently sloping to
moderately sloping soil is on uplands. The surface is
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convex. Slopes are complex. They average about 4
percent but range from 1 to 8 percent. The mapped
areas are irregular in shape and range from 15 to
more than 50 acres in size.

Typically, the surface layer is dark brown loam
about 2 inches thick. About 1 to 5 percent of the
surface is covered with sandstone fragments. The
subsoil, from 2 to 22 inches, is reddish brown clay.
The underlying material, from 22 to 30 inches, is
yellow, weakly cemented or strongly cemented
sandstone.

This soil is well drained. Surface runoff is very low
to medium. Permeability is moderately slow, and
available water capacity is low. The root zone is
moderately deep. The hazards of water erosion and
wind erosion are slight because of the stones on the
surface.

Some areas of this map unit have inclusions of Jolly
and Truce soils. Also included are small areas of
Bluegrove soils that have only a few sandstone
fragments and a soil that is closely similar to the
Bluegrove soil but has more than 35 percent
sandstone fragments in the surface layer. Included
soils make up less than 25 percent of any one
mapped area.

Stoniness precludes the use of the Bluegrove soil
as cropland.

This soil is used exclusively as rangeland. It is well
suited to this use. An inadequate supply of soil
moisture is the most limiting factor. The native range
plants are mostly mid and short grasses with scattered
live oak and post oak. Most areas of rangeland
support Texas wintergrass, sand dropseed, Texas
grama, curlymesquite, mesquite trees, post oak,
catclaw acacia, and annuals.

The potential for wildlife habitat is medium. Areas of
this map unit are inhabited by deer, turkey, quail, and
dove. Woody species provide good cover for these
species of wildlife. Continuous overgrazing has
caused oaks and elms to increase in abundance and
grasses and forbs to decrease. Patterned brush
management and grazing management can improve
the habitat for wildlife. Establishing winter food plots
on the deeper nearby soils can improve the habitat for
deer.

This soil is poorly suited to most urban uses. The
depth to bedrock is the most limiting factor.

This soil is moderately well suited to recreational
uses. Playgrounds are affected by large stones on the
surface and by the slope.

This soil is in capability subclass VIs and is in the
Sandstone Hill ecological site.

Cm——Clairemont silt loam, occasionally flooded.
This very deep, nearly level soil is on the flood plains
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Figure 6.—An area of Bluegrove fine sandy loam, 1 to 3 percent slopes, used as cropland.

along the Clear Fork of the Brazos River. Slopes
generally are less than 1 percent but are undulating in
places. The mapped areas are long and narrow and
range from 80 to several hundred acres in size. The
soil is flooded once every 3 to 7 years.

Typically, the surface layer is reddish brown silt
loam about 5 inches thick. The underlying material,
from 5 to 65 inches, consists of alternating strata of
reddish brown silty clay loam, silt loam, and clay loam.

This soil is well drained. Surface runoff is negligible.
Permeability is moderate, and available water capacity
is high. The root zone is deep and can be easily
penetrated by plant roots. The hazards of water
erosion and wind erosion are slight.

Included in this map unit are some areas of
Clearfork and Westola soils. Also included are small
areas adjacent to sloughs where slopes are more than
1 percent and areas where the surface layer is silt
loam. Included soils make up less than 10 percent of
any one mapped area.

The Clairemont soil is used mainly as cropland.
Small grain, cotton, and grain sorghum are the main
crops. The potential for cultivated crops is high.
Keeping crop residue on or near the surface increases
the rate of water infiltration, conserves soil moisture,

and helps to control wind erosion. Contour farming
and terraces are needed to conserve soil moisture.

Areas of this map unit are inhabited by deer, turkey,
squirrel, dove, qualil, furbearers, and numerous
reptiles and amphibians. Turkeys commonly use the
larger trees for roosting. Many choice plants provide
resting and escape cover for deer and turkey. The tall
grasses provide ideal nesting sites. Grazing
management improves the habitat for wildlife. Small
grain plots provide food for deer and turkey.

This soil is poorly suited to most urban uses.
Flooding is the most restrictive factor.

Flooding restricts the use of this soil for recreational
development.

This soil is in capability subclass llw and is in the
Loamy Bottomland ecological site.

Co—Clearfork silty clay loam, occasionally
flooded. This very deep, nearly level soil is on the
flood plains along the Brazos River and other major
streams. Slopes are 0 to 1 percent. The mapped
areas are long and narrow and range from 10 to 200
acres in size. This soil is flooded about once every 3 to
20 years.

Typically, the surface layer is dark grayish brown
silty clay loam and clay loam about 24 inches thick.
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The upper part of the subsoil, from 24 to 34 inches, is
dark yellowish brown clay loam. The lower part, from
34 to 62 inches, is yellowish brown clay loam and silty
clay.

This soil is well drained. Surface runoff is negligible.
Permeability is moderately slow, and available water
capacity is high. The root zone is deep. The hazards
of water erosion and wind erosion are slight.

Included in this map unit are small areas of
Clairemont soils near stream channels and soils that
are similar to Clairemont soils but have a lighter
colored surface layer or have less than 35 percent
clay. Included soils make up less than 15 percent of
any one mapped area.

The clearfork soil is used mainly as cropland, small
grain, grain sorghum, and cotton are the main crops.
The potential for cultivated crops is high. Keeping crop
residue on or near the surface conserves soil moisture
and helps to control runoff.

The major hazard in areas of cropland is flooding
(fig. 7). Grain sorghum, forage sorghum, and small
grain are the major crops. Keeping crop residue on the
surface conserves soil moisture and helps to control
runoff.

This soil is well suited to pasture. Improved Haskell
sideoats grama, bluestem species, and kleingrass are
adapted pasture plants.

Areas of this map unit are inhabited by deer, turkey,
squirrel, dove, qualil, furbearers, and numerous
reptiles and amphibians. Turkeys commonly use the
larger trees for roosting. Many choice plants provide
resting and escape cover for deer and turkey. The tall
grasses provide ideal nesting sites. Grazing
management improves the habitat for wildlife. Small
grain plots provide food for deer and turkey.

This soil is poorly suited to urban uses because of
flooding.

This soil is moderately suited to most recreational
uses. Flooding is the most limiting feature.

This soil is in capability subclass Ilw and is in the
Loamy Bottomland ecological site.

EnB—Enterprise very fine sandy loam, 1to 3
percent slopes. This very deep, very gently sloping
soil is on uplands. The surface is convex. Slopes
average about 1.5 percent. The mapped areas are
irregular in shape and range from 15 to more than 50
acres in size.

Typically, the surface layer is reddish brown very
fine sandy loam about 24 inches thick. The subsaoil,
from 24 to 65 inches, is yellowish red and reddish
brown loam.

This soil is well drained. Surface runoff is negligible.
Permeability is moderately rapid, and available water
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capacity is low. The root zone is deep and can be
easily penetrated by plant roots. The hazards of water
erosion and wind erosion are moderate.

Included with this soil in mapping are areas of
Grandfield and Clairemont soils. These soils are in
areas that are 1 to 5 acres in size. They make up
less 15 percent of any one mapped area. Also
included, mainly on escarpments along the Brazos
River, are areas where slopes are as much as 8
percent.

The Enterprise soil is used mainly as cropland.
Small grain, forage sorghum, and grain sorghum
are the main crops. Keeping crop residue on the
surface conserves soil moisture and helps to control
runoff.

This soil is well suited to native range plants. The
climax vegetation is mostly mid and tall grasses.

Areas of this map unit are inhabited by deer, dove,
and quail. Several of the woody plants, forbs, and
grasses provide good cover, browse, mast, and seeds
for wildlife. Interspersing small winter food plots in
brushy areas can improve the habitat for deer and
other wildlife. Grazing management and patterned
brush management also can improve the habitat.

This soil is well suited to pasture. Improved
sideoats grama, bluestem species, and kleingrass are
adapted pasture plants.

This soil is moderately well suited to urban and
recreational uses.

This soil is in capability subclass lle and is in the
Sandy Loam ecological site.

Ga—Gageby loam, occasionally flooded. This
very deep, nearly level or very gently sloping soil is on
the flood plains along local streams. Slopes average
0.5 percent but range from 0 to 2 percent. The
mapped areas are long and narrow and are parallel to
stream channels. They range from 10 to about 200
acres in size. Flooding occurs about once every 5 to
12 years unless the soil is protected.

Typically, the surface layer is dark brown loam
about 22 inches thick. The upper part of the subsoil,
from 22 to 58 inches, is calcareous, brown loam and
clay loam with films and threads of calcium carbonate.
The lower part, from 58 to 80 inches, is calcareous,
yellowish brown loam.

This soil is well drained. Surface runoff is negligible
or very low. Permeability is moderate, and available
water capacity is high. The root zone is deep, and
plant roots can penetrate the soil easily. The hazards
of water erosion and wind erosion are slight.

Included with this soil in mapping are Nukrum and
Clearfork soils, which have a surface layer of loam or
sandy clay loam. Also included are soils that are
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Figure 7.—An area of Clearfork silty clay loam, occasionally flooded, used as cropland. The major limitation is flooding for brief
periods.

similar to the Gageby soil but are noncalcareous to a
depth of 40 inches. Included soils make up as much
as 20 percent of most mapped areas.

The Gageby soil is used as both cropland and
rangeland. A few areas are used for native pecan
trees. The main crops are small grain, grain sorghum,
and forage sorghum.

This soil is well suited to nonirrigated and irrigated
small grain, grain sorghum, and forage sorghum. An
inadequate supply of soil moisture is the most limiting
factor. Keeping crop residue on the surface conserves
soil moisture.

This soil is well suited to native range plants, but
flooding can be hazardous to livestock and can limit
the use of equipment. The climax plant community
is a mixture of tall and mid grasses. Most areas of
rangeland support Texas wintergrass, silver bluestem,
Canada wildrye, bermudagrass, and mesquite, post
oak, hackberry, pecan, and elm trees. The main
management needs are proper stocking rates,
controlled grazing, and brush management.

Areas of this map unit are inhabited by dove,
quail, deer, turkey, and squirrel. Deer, turkey, and
squirrel are more abundant where woody vegetation
provides feeding and escape cover. Other species
of small mammals and birds feed, rest, and raise their
young in these areas. Forbs, browse, mast,
and some seed-producing grasses provide food for
the wildlife. Grazing management and brush
management can improve the habitat for wildlife.

This soil is poorly suited to most urban uses.
Flooding is a severe hazard that is very difficult to
overcome.

This soil is moderately suited to most recreational
uses. Flooding restricts the use of this soil for
playgrounds and camp areas.

This soil is in capability subclass llw and is in the
Draw ecological site.

GdB—Grandfield loamy fine sand, 0to 3
percent slopes. This very deep, nearly level or very
gently sloping soil is on high terraces along the Brazos
River. Slopes average about 1.5 percent. The mapped
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areas are irregular in shape and range from 15 to
several hundred acres in size.

Typically, the surface layer is light brown loamy fine
sand about 6 inches thick. The upper part of the
subsoil, from 6 to 18 inches, is reddish brown sandy
clay loam. The next part, from 18 to 28 inches, is
reddish yellow sandy clay loam. The lower part, from
28 to 80 inches, is reddish yellow fine sandy loam.

This soil is well drained. Surface runoff is negligible
or very low. Permeability and available water capacity
are moderate. The root zone is deep. The hazards of
water erosion and wind erosion are moderate.

Some areas of this map unit have inclusions of
Wichita soils or Grandfield soils with slopes of 0 to
more than 5 percent. These included soils make up
less than 15 percent of any one mapped area. Also
included are soils that have dark brown layers and
soils that have a subsoil of fine sandy loam.

The Grandfield soil is used mostly as rangeland,
but some areas are used as cropland. The main crops
are small grain and grain sorghum.

This soil is well suited to nonirrigated and irrigated
small grain and grain sorghum. An inadequate supply
of soil moisture is the most limiting factor in
nonirrigated areas. Keeping crop residue on the
surface conserves soil moisture and helps to control
water erosion and wind erosion. If the soil is irrigated
in dry years, a properly designed irrigation system and
proper applications of water and fertilizer are needed.

This soil is moderately suited to native range plants.
An inadequate supply of soil moisture is the most
limiting factor. The climax plant community is a tall
grass prairie dominated by big bluestem, little
bluestem, switchgrass, indiangrass, scattered plots of
oaks, and an abundance of forbs. Because of past
grazing history, many areas have dense stands of post
oak, blackjack oak, greenbriar, and mesquite and
grasses consist of threeawns, sand dropseed, sand
paspalum, and gummy lovegrass. Proper grazing use,
deferred grazing, and brush management are needed
to improve the plant community.

Areas of this map unit are inhabited by deer, dove,
and quail. Several of the woody plants, forbs, and
grasses provide good cover, browse, mast, and seeds
for wildlife. Interspersing small winter food plots in
brushy areas can improve the habitat for deer and
other wildlife. Grazing management and patterned
brush management also can improve the habitat.

This soil is moderately suited to most urban uses.
Restricted permeability and seepage are the most
limiting factors.

This soil is well suited to most recreational uses.

This soil is in capability subclass Ille and is in the
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Loamy Sand ecological site.

GfB—Grandfield fine sandy loam, 0 to 3 percent
slopes. This very deep, nearly level or very gently
sloping soil is on high terraces along the Brazos River.
Slopes average about 1.5 percent. The mapped areas
are irregular in shape and range from 15 to several
hundred acres in size.

Typically, the surface layer is dark brown fine sandy
loam about 7 inches thick. The upper part of the
subsoil, from 7 to 58 inches, is yellowish red, red, and
light red sandy clay loam. The lower part, from 58 to
80 inches, is light red fine sandy loam.

This soil is well drained. Surface runoff is negligible
or very low. Permeability and available water capacity
are moderate. The root zone is deep. The hazards of
wind erosion and water erosion are moderate.

Some areas of this map unit have inclusions of
Wichita soils or Grandfield soils with slopes of 0 to
more than 5 percent. These included soils make up
less than 15 percent of any one mapped area. Also
included are soils that are closely similar to the
Grandfield soil but have dark brown layers and soils
that have a subsoil of loamy fine sand.

The Grandfield soil is used mostly as rangeland,
but some areas are used as cropland. The main crops
are small grain and grain sorghum.

This soil is well suited to nonirrigated and irrigated
small grain and grain sorghum. An inadequate supply
of soil moisture is the most limiting factor in
nonirrigated areas. Keeping crop residue on the
surface conserves soil moisture and helps to control
water erosion and wind erosion. In dry years tillage is
needed to control wind erosion when crop residue
does not furnish adequate protection. If the soil is
irrigated, a properly designed irrigation system and
proper applications of water and fertilizer are needed.

This soil is moderately suited to native range plants.
An inadequate supply of soil moisture is the most
limiting factor. The native range plants are mostly mid
and short grasses with scattered live oak and post
oak. Most areas of rangeland support silver bluestem,
sideoats grama, purpletop, Texas grama, threeawns,
mesquite trees, and annuals.

Areas of this map unit are inhabited by deer, dove,
and quail. Several of the woody plants, forbs, and
grasses provide good cover, browse, mast, and seeds
for wildlife. Interspersing small winter food plots in
brushy areas can improve the habitat for deer and
other wildlife. Grazing management and patterned
brush management also can improve the habitat.

This soil is moderately suited to most urban uses.
Restricted permeability and seepage are the most
limiting factors.
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This soil is well suited to most recreational uses.

This soil is in capability subclass lle and is in the
Sandy Loam ecological site.

JoC—Jolly fine sandy loam, 2 to 5 percent
slopes. This shallow, gently sloping soil is on uplands.
Slopes average about 3.5 percent. The surface is
convex. The mapped areas are elongated or rounded
and range from 5 to 100 acres in size. Wind erosion
and water erosion have thinned the topsoil on many
ridgetops and summits. In places, the topsoil has been
completely removed and the subsoil is exposed. Small
gullies, 2 to 4 feet wide and 1 to 3 feet deep, are on
the steeper shoulder slopes and extend to the lower
side slopes in about 10 percent of the areas.

Typically, the surface layer is brown fine sandy loam
about 4 inches thick. The subsoil, from 4 to 17 inches,
is reddish brown sandy clay loam. The underlying
material, from 17 to 23 inches, is pale yellow, weakly
cemented sandstone.

This soil is well drained. Surface runoff is very low
or low. Permeability is moderate, and available water
capacity is low because of the shallow depth to
bedrock. The root zone is shallow. The hazard of
water erosion is moderate or severe, depending on
the slope and the percent of rock cover. The hazard of
wind erosion is moderate.

Included in this map unit are Newcastle and
Bluegrove soils in the higher areas on ridgetops.
These soils are similar to the Jolly soil. They make up
about 20 percent of the map unit. Also included are
the contrasting Owens and Vernon soils directly below
the sandstone outcrops on side slopes and foot slopes
and soils that are very shallow over sandstone
bedrock. The contrasting soils make up about 10
percent of the map unit.

The Jolly soil is used mainly as rangeland. A few
small areas are used improved pasture. Some areas
have been cropped in the past, but most of these
areas are being converted back to grassland because
of rapid erosion and exposure of bedrock.

The climax native plant community is a mid grass
prairie with some tall grasses on shoulder slopes.
North-facing slopes have a better potential for plant
growth than south-facing slopes because they receive
less direct sunlight. Runoff from areas of exposed
rock supplements rainfall in soil areas and increases
yields. Surface crusting occurs if the surface is
allowed to become devoid of a vegetative cover. The
crust hinders seed germination and accelerates
erosion. Brush control, reseeding, proper stocking
rates, and planned grazing improve the quality and
increase the quantity of desirable forage. The
improved vegetative cover, in turn, reduces soil and
water losses.
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Adapted improved pasture grasses include Haskell
sideoats grama, kleingrass, Caucasian bluestem, King
Ranch bluestem, plains bluestem, and old world
bluestem. Good management includes brush and
weed control, controlled grazing, and timely
applications of fertilizer. These practices improve
forage quality and increase yields in most years.

Areas of this map unit are inhabited by dove, quall,
turkey, and deer. Where woody vegetation is more
prevalent, deer and turkey numbers are higher. Forbs
and browse provide much of the food for wildlife.
Planting small grain winter food plots can improve the
habitat for wildlife. Grazing management and range
seeding with food- and cover-producing grasses,
forbs, and legumes also can improve the habitat.

The slope and the shallow depth to bedrock restrict
the use of this soil for most kinds of urban and
recreational development. Many areas are adjacent to
and overlooking flood plains. As a result, they are
especially desirable as homesites. Thoughtful planning
and proper design can minimize the effects of most
soil-related restrictions.

This soil is in capability subclass IVe and is in the
Tight Sandy Loam ecological site.

JrD—Jolly-Rock outcrop complex, 1to 8
percent slopes, very stony. This shallow, gently
sloping or moderately sloping complex is on uplands.
Slopes average about 4 percent. The surface is
convex. The mapped areas are elongated or rounded
and range from 30 to more than 50 acres in size.
Wind erosion and water erosion have thinned the
topsoil on many ridgetops and summits. In places, the
topsoil has been completely removed and the subsoil
is exposed. Small gullies, 2 to 4 feet wide and 1 to 3
feet deep, are on the steeper side slopes and extend
to the lower side slopes in about 15 percent of the
areas.

A typical area of this map unit is 60 percent Jolly
soil, 20 percent Rock outcrop, and 20 percent
included soils and Oil-waste land. Sandstone
fragments averaging 8 inches across typically cover
about 5 percent of the surface.

The Jolly soil and sandstone rock outcrops in the
form of flush surface exposures are intermingled
throughout this map unit and cannot be separated at
the map scale used. Additional rock outcrops in the
form of stones and boulders protruding through the
soil surface form narrow rock outcrop contours on
shoulder slopes in about 40 percent of the areas.
These stones and boulders range from 2 to 8 feet
across and cover 8 to 35 percent of the surface. Flush
sandstone outcrops on summits range from 2 to 12
feet across and cover 1 to 5 percent of the surface.
Flagstones and a few isolated boulders cover as much
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as 3 percent of the surface on side slopes below the
rock outcrop contours.

Typically, the surface layer of the Jolly soil is brown
fine sandy loam about 3 inches thick. The subsoil,
from 3 to 15 inches, is reddish brown and brown
sandy clay loam. The underlying material, from 15 to
18 inches, is light yellowish brown sandstone that is
weakly cemented in the upper part and strongly
cemented in the lower part.

The Jolly soil is well drained. Surface runoff is very
low to medium. Permeability is moderate, and
available water capacity is low because of the shallow
depth to bedrock. The root zone is shallow. The
hazard of water erosion is moderate or severe,
depending on the slope and the percent of rock cover.
The hazard of wind erosion is slight.

Contrasting Owens, Harpersville, and Throck soils
on the upper side slopes directly below rock outcrop
contours, short, steep escarpments with extremely
bouldery surfaces, and small spots of Oil-waste land
make up about 20 percent of this map unit. Small
areas of the noncontrasting Bluegrove soils also are
part of this unit.

This complex is used mainly as rangeland. The
climax native plant community is a mid grass prairie
with some tall grasses on shoulder slopes. North-
facing slopes have a better potential for plant growth
than south-facing slopes because they receive less
direct sunlight. Runoff from areas of exposed rock
supplements rainfall in soil areas and increases yields.
Surface crusting occurs if the surface is allowed to
become devoid of a vegetative cover. The crust
hinders seed germination and accelerates erosion.
Brush control, reseeding, proper stocking rates, and
planned grazing improve the quality and increase the
guantity of desirable forage. The improved vegetative
cover, in turn, reduces soil and water losses.

Adapted improved pasture grasses include Haskell
sideoats grama, kleingrass, Caucasian bluestem, King
Ranch bluestem, plains bluestem, and old world
bluestem. Good management includes brush and
weed control, controlled grazing, and timely
applications of fertilizer. These practices improve
forage quality and increase yields in most years.

Areas of this map unit are inhabited by deer, turkey,
quail, and dove. Woody species provide good cover
for these species of wildlife. Continuous overgrazing
has caused oaks and elms to increase in abundance
and grasses and forbs to decrease. Patterned brush
management and grazing management can improve
the habitat for wildlife. Establishing winter food plots
on the deeper nearby soils can improve the habitat for
deer.

Soil Survey

The shallow depth to bedrock and the slope restrict
the use of this map unit for most kinds of urban and
recreational development. Many areas are adjacent to
and overlooking flood plains. As a result, they are
especially desirable as homesites. Thoughtful planning
and proper design can minimize the effects of most
soil-related restrictions.

The Jolly soil is in capability subclass VIs and in the
Sandstone Hill ecological site. The Rock outcrop is in
capability subclass VllIs and is not assigned to a
ecological site.

KrE—Knoco-Vernon complex, 3to 12 percent
slopes, very bouldery. The shallow or moderately
deep soils in this complex are on gently sloping,
elongated side slopes and in strongly sloping headcut
areas, most of which are breaks or transition areas
from uplands to flood plains or drainageways. Short,
steep escarpments generally occur at the point of
contact of this map unit with deeper upland soils.
Geologic erosion is active, and numerous small
drainageways and gullies dissect the unit. Slopes are
mainly convex and are 3 to 12 percent. The mapped
areas are long and narrow adjacent to drainageways
and irregularly shaped in headcut areas. They range
from 20 to about 500 acres in size.

A typical area of this complex is 42 percent Knoco
soil, 33 percent Vernon soil, 15 percent badland, and
10 percent included soils. The Knoco soil is on
severely eroded knolls and the steeper side slopes.
The Vernon soil is on the more stable foot slopes.
Badland is on severely eroded knolls; on short, steep
escarpments; and in narrow interfluve areas. Geologic
erosion has removed much, if not all, of the topsoil.
Concentrations of concretionary gravel, originally in
the subsoil, cover 25 to 50 percent of the surface. The
soils in this map unit are so intricately mixed or are in
areas are so small that it was not practical to map
them separately at the map scale used.

Typically, the surface layer of Knoco soil is reddish
brown, calcareous clay about 11 inches thick. The
underlying material, from 11 to 32 inches, is reddish
brown, calcareous shale with clay texture. Masses and
concretions of calcium carbonate are common in the
topsoil.

The Knoco soil is well drained. Surface runoff is
high or very high. Permeability is very slow, and
available water capacity is low. The root zone is
shallow or moderately deep. The hazard of water
erosion is severe, and the hazard of wind erosion is
slight.

Typically, the surface layer of the Vernon soil is
reddish brown, calcareous clay about 5 inches thick.
The subsoil, from 5 to 26 inches, is reddish brown,
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calcareous clay. The underlying material, from 26 to
65 inches, is shale with clay texture. It is mottled in
shades of red and gray.

The Vernon soil is well drained. Surface runoff is
high or very high. Permeability is very slow, and
available water capacity is low or moderate. The root
zone is moderately deep. The hazard of water erosion
is severe, and the hazard of wind erosion is slight.

Closely similar soils and rock outcrops are on
gently sloping ridgetops and shoulder slopes.
Clairemont soils are on very narrow flood plains along
watercourses, and there are also small areas of Oil-
waste land. Included soils make up about 15 percent
of this map unit.

This complex is used as rangeland. It is not suited
to cropland or improved pasture. The annual
production of adapted short and mid range grasses
varies, depending on soil depth and annual rainfall.
Surface crusting and scalding become severe when
vegetation is removed. Brush control and planned
grazing with adequate deferments improve the
quality and increase the quantity of desirable forage.
Poor growth or absence of a vegetative cover results
in an inadequate availability of food and cover for
wildlife.

Areas of this map unit are inhabited by dove and
quail. Deer and turkey may feed on forbs in these
areas and use cover on the adjacent soils. Grazing
management and patterned brush management can
improve the habitat for wildlife. Small patchwork
plantings of woody species that provide food and
cover can increase the diversity of wildlife species.

A high shrink-swell potential, a high content of clay,
the slope, low strength, restricted permeability,
corrosivity to uncoated steel, the severe hazard of
water erosion, and the droughty nature of these soils
severely limit the use of this complex for urban and
recreational development.

The Knoco soil is in capability subclass VlIs and is
in the Very Shallow Clay ecological site. The Vernon
soil is in capability subclass Vle and is in the Shallow
Clay ecological site.

LeA—Leeray silty clay, 0 to 2 percent slopes.
This very deep, nearly level soil is on uplands. Slopes
average about 1 percent. The mapped areas are
irregularly shaped and range from 15 to several
hundred acres in size. Undisturbed areas have gilgai
microrelief. Microknolls are 4 to 12 inches higher than
microdepressions. Cycles of knolls and depressions
are repeated every 10 to 30 feet.

Typically, the surface layer is dark grayish brown
and very dark grayish brown silty clay and clay about
19 inches thick. The upper part of the subsoil, from 19
to 37 inches, is dark grayish brown clay. The next part,
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from 37 to 73 inches, is yellowish brown and strong
brown silty clay. The lower part, from 73 to 80 inches,
is strong brown silty clay with an estimated 10 percent
gypsum crystals.

This soil is well drained. Surface runoff is low or
medium. Water penetrates the surface rapidly when
the soil is dry and cracked and very slowly when the
soil is moist. Permeability is very slow, and available
water capacity is moderate. The root zone is deep.
The hazard of water erosion is moderate, and the
hazard of wind erosion is slight.

Included in this map unit are some small areas of
Nuvalde and Nukrum soils. Also included are small
areas with slopes of more than 2 percent and soils
that are closely similar to the Leeray soil but are
underlain by limestone bedrock at a depth of 20 to 40
inches. Included soils make up less than 20 percent of
any one mapped area.

The Leeray soil is used as rangeland and cropland
(fig. 8). The main crops are cotton, small grain, and
grain sorghum.

The potential for cotton, small grain, and grain
sorghum is medium. Keeping crop residue on or near
the surface helps to control water erosion and wind
erosion and conserves soil moisture.

The potential for native range plants is high. An
inadequate supply of soil moisture is the most limiting
factor. Yields of short and mid grasses are good
during favorable years.

The potential for wildlife habitat is medium. Areas of
this map unit are inhabited by dove, quail, and small
mammals. Plants supply adequate food and provide
cover for the wildlife. Scattered small plantings of
woody vegetation, such as plum, can improve the
habitat for wildlife. Proper grazing by livestock and
brush management in strips or patterns also can
improve the habitat.

The potential for most urban uses is poor. A very
high shrink-swell potential, low strength, and
corrosivity to uncoated steel are the most restrictive
features. They can be overcome by good design and
careful installation procedures.

The potential for recreational uses is moderate. The
clayey texture and restricted permeability are
limitations.

This soil is in capability subclass lle and is in the
Clayey Upland ecological site.

Ln—Lincoln sandy loam, occasionally flooded.
This very deep, nearly level or gently undulating soil is
on the flood plains along local streams. Slopes
average about 1.5 percent but range from 0 to 3
percent. The soil is flooded for short periods about
once every 4 years. In low areas water ponds for 3 to
6 days following periods of flooding. The mapped
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Figure 8.—An area of Leeray silty clay, 0 to 2 percent slopes, used as rangeland. The ecological site is Clayey Upland.

areas occur as long and narrow, meandering basins
and ridges and range from 10 to several hundred
acres in size.

Typically, the surface layer is yellowish red sandy
loam about 7 inches thick. The subsoil, from 7 to 80
inches, is reddish yellow loamy fine sand, fine sand,
and coarse sand and gravel.

This soil is somewhat excessively drained.
Surface runoff is negligible. Permeability is rapid,
and available water capacity is low. The root zone is
deep. The hazard of water erosion is slight, and the
hazard of wind erosion is severe.

Included in this map unit are Westola,
Clairemont, and closely similar soils to Lincoln
which make up about 15 percent of any one
mapped area. Also included are areas on ridges

where the surface layer is loamy fine sand to fine sand
and low areas where the surface layer is silty clay
loam to silty clay and is 5 to 8 inches thick. These
inclusions make up 20 to 40 percent of some areas.

The Lincoln soil is used mostly as rangeland. A
few areas are used as improved pasture, which
supports mainly coastal bermudagrass and weeping
lovegrass.

This soil is poorly suited to nonirrigated cultivated
crops because of droughtiness and wind erosion. A
cover of crop residue helps to prevent excessive wind
erosion. Sand has accumulated in the fence rows
around most fields.

This soil is poorly suited to native range plants. An
inadequate supply of soil moisture, the low available
water capacity, and low fertility are the most limiting
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factors. The native forage plants are mostly mid and
short grasses. Most areas of rangeland support sand
lovegrass, little bluestem, purpletop, and annuals.

Areas of this map unit provide fair habitat for dove
and quail. They are inhabited by deer, turkey, squirrel,
dove, quail, and furbearers. Turkeys commonly use
the larger trees for roosting. Many choice plants
provide resting and nesting sites and escape cover for
deer and turkey. Grazing management improves the
habitat for wildlife. Small grain plots provide food for
deer and turkey.

This soil is poorly suited to most urban and
recreational uses because of flooding.

This soil is in capability subclass IVs and is in the
Sandy Bottomland ecological site.

LrC—Lueders cobbly loam, 1 to 5 percent
slopes. This shallow, gently sloping or undulating soil
is on uplands. Slopes average about 3 percent. The
mapped areas are irregularly shaped and range from
25 to several hundred acres in size.

Typically, the surface layer is dark brown cobbly
loam about 6 inches thick. The subsoil, from 6 to 12
inches, is dark brown very cobbly loam. The
underlying material, from 12 to 24 inches, is coarsely
fractured limestone bedrock.

This soil is well drained. Surface runoff is very low
or low. Permeability is moderate, and available water
capacity is very low. The root zone is very shallow. The
hazards of water erosion and wind erosion are slight.

Included with this soil in mapping are some small
areas of Pitzer and Springcreek soils. Also included
are small areas of rock outcrop. Inclusions make up
less than 20 percent of any one mapped area.

The Lueders soil is used mostly as rangeland. A
few areas are quarried for limestone. The potential for
native range plants is medium. An inadequate supply
of soil moisture, the very shallow root zone, and the
very low available water capacity are the most limiting
factors.

The potential for wildlife habitat is poor. Quail, dove,
and small mammals inhabit areas of this map unit.
Deer and turkey inhabit areas where adequate woody
cover is available. Forbs and many seed-producing
grasses provide food for the wildlife. Grazing
management and brush management can improve the
habitat for wildlife.

The potential for most urban uses is low. Stones
and the depth to bedrock are the most restrictive
features.

This soil is poorly suited to recreational uses. The
depth to bedrock is a severe limitation on sites for
camping areas, picnhic areas, and playgrounds.

This soil is in capability subclass Vlls and is in the
Very Shallow ecological site.
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LsD—Lueders-Springcreek complex, 1to 8
percent slopes, very stony. The very shallow or
moderately deep soils in this complex are on uplands.
Slopes are convex and average about 4 percent.
These soils are underlain by limestone bedrock. The
very shallow, loamy Lueders soil formed in material
weathered from hard limestone. It has a few cobbles,
stones, and boulders on the surface in addition to the
gravel and flagstones in the soil. The moderately
deep, loamy Springcreek soil formed in material
weathered from limestone. It has a few cobbles and
stones on the surface. The mapped areas are
irregular in shape and range from about 25 to several
hundred acres in size.

The Lueders soil makes up about 50 percent of the
map unit, ranging from 40 to 75 percent of each
mapped area; the Springcreek soil makes up about 30
percent of the unit, ranging from 20 to 40 percent of
each mapped area; and other soils and rock outcrop
make about 20 percent of the unit. The areas of this
unit are large, and the composition varies. The soils in
the unit have similar use and management
requirements, and mapping has been controlled for
the foreseeable uses of the soils.

The Lueders soil is on gently undulating ridgetops
and gently sloping or moderately sloping hillsides.
Typically, the surface layer is dark brown very stony
clay loam about 6 inches thick. The subsoil, from 6 to
12 inches, is dark brown very cobbly loam. The
underlying material, from 12 to 30 inches, is fractured,
layered limestone bedrock. The soil is moderately
alkaline and calcareous throughout.

The Springcreek soil is on gently undulating,
convex ridgetops. Typically, the surface layer is
calcareous, dark brown clay loam about 8 inches
thick. The upper part of the subsoil, from 8 to 18
inches, is yellowish brown gravelly clay loam with 10
percent limestone gravel and about 50 to 60 percent
calcium carbonate. The lower part, from 18 to 26
inches, is light yellowish brown very gravelly loam. The
underlying material, from 26 to 30 inches, is fractured,
layered limestone bedrock. The soil is moderately
alkaline and calcareous throughout.

The Lueders and Springcreek soils are well
drained. Surface runoff is very low to medium.
Permeability is moderate. Available water capacity is
very low in the Lueders soil and moderate in the
Springcreek soil. The root zone is very shallow in the
Lueders soil and moderately deep in the Springcreek
soil. The hazard of water erosion is severe on both
soils, and the hazard of wind erosion is slight.

Included in this map unit are areas of Owens and
Throck soils. About 3 percent of some map units
consists of a soil that is closely similar to the Throck
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soil but has a calcium carbonate equivalent of more
than 40 percent, and about 15 percent of some map
units consists of another soil that is closely similar to
the Throck soil but has limestone bedrock at a depth
of 30 to 60 inches. Included with the Lueders soil are
areas where the surface layer is gravelly clay loam,
extremely flaggy clay loam, or flaggy clay loam and
fine-earth textures are silty clay loam, silt loam, or
loam. Rock outcrop makes up about 10 percent of the
unit. It consists mainly of limestone bedrock ledges
that are 3 to 20 feet thick.

Stoniness and bedrock prevent the use of the
Lueders and Springcreek soils as cropland.

These soils are used for rangeland and wildlife
habitat. They are moderately suited to native plants.
Large stones limit overland travel by car or truck. An
inadequate supply of soil moisture and excessive
runoff limit yields. The climax plant community is
mostly tall and mid grasses and mesquite trees. Most
areas of rangeland support Texas wintergrass,
sideoats grama, tall dropseed, vine mesquite, silver
bluestem, catclaw, and mesquite trees.

Quiail, dove, and small mammals inhabit areas of
this map unit. Deer and turkey inhabit areas where
adequate woody cover is available. Forbs and many
seed-producing grasses provide food for the wildlife.
Grazing management and brush management can
improve the habitat for wildlife.

These soils are poorly suited to most urban uses.
Large limestone fragments, the depth to bedrock, and
the slope are the most restrictive features.

These soils are poorly suited to recreational uses.
The most restrictive features are large stones, the
slope, and the depth to bedrock.

The Lueders soil is in capability subclass VlIs and
is in the Very Shallow ecological site. The Springcreek
soil is in capability subclass IVe and is in the Clay
Loam ecological site.

LtD—Lueders-Throck complex, 1 to 8 percent,
extremely stony. The very shallow or deep soils in
this complex are on broad ridges in the uplands.
Slopes are convex and average about 4 percent.
These soils are underlain by alternating layers of shale
and limestone bedrock. Limestone ledges crop out
with changing relief at vertical intervals of 10 to 50
feet. The very shallow, loamy Lueders soil formed in
material weathered from hard limestone. It has a few
stones and boulders on the surface in addition to the
gravel and flagstones in the soil. The deep, clayey
Throck soil formed in material weathered from shale.
It has a few floating stones and boulders on the
surface. The mapped areas are irregular in shape and
range from about 100 to several hundred acres in
size.

Soil Survey

The Lueders soil makes up about 57 percent of the
map unit, ranging from 40 to 75 percent of each
mapped area; the Throck soil makes about 33 percent
of the unit, ranging from 20 to 40 percent of each
mapped area; and other soils and rock outcrop make
up about 10 percent of the unit. The areas of this unit
are large, and the composition varies. The soils in the
unit have similar use and management requirements,
and mapping has been controlled for the foreseeable
uses of the soils.

The Lueders soil is on gently undulating ridgetops
and gently sloping or moderately sloping hillsides.
Typically, the surface layer is dark brown extremely
stony clay loam about 5 inches thick. The subsoill,
from 5 to 14 inches, is brown extremely cobbly loam.
The underlying material, from 14 to 30 inches, is
fractured, layered limestone bedrock. The soil is
moderately alkaline and calcareous throughout.

The Throck soil is on gently undulating ridgetops
and sloping hillsides. Typically, the surface layer is
calcareous, brown stony clay loam about 7 inches
thick. The subsoil, from 7 to 17 inches, is yellowish
brown silty clay with 5 to 10 percent limestone gravel.
The underlying material, from 17 to 50 inches, is
grayish brown to light olive gray silty clay. The soil is
moderately alkaline and calcareous throughout.

The Lueders and Throck soils are well drained.
Surface runoff is very low to high. Permeability is
moderate in the Lueders soil and slow in the Throck
soil. Available water capacity is low in the Lueders soil
and moderate in the Throck soil. The root zone is very
shallow in the Lueders soil and deep in the Throck
soil. The hazards of water erosion and wind erosion
are slight on both soils because of stones on the
surface.

Included in this map unit are areas of Owens and
Palopinto soils. About 3 percent of some map units
consists of a soil that is closely similar to the Throck
soil but has a calcium carbonate equivalent of more
than 40 percent, and about 15 percent of some map
units consists of another soil that is closely similar to
the Throck soil but has limestone bedrock at a depth
of 30 to 60 inches. Included with the Lueders soil are
areas where the surface layer is extremely flaggy clay
loam or flaggy clay loam and fine-earth textures are
silty clay loam, silt loam, or loam. Rock outcrop makes
up about 10 percent of the unit. It consists is mainly of
limestone bedrock ledges that are 3 to 20 feet thick. It
is coarsely fractured and massive and tilts about 10
degrees to the west. It is white and yellowish brown
and has a hardness of 3 or more on the Mohs scale.
Some formations have many worm fossils.

Stoniness and bedrock prevent the use of the
Lueders and Throck soils as cropland.
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These soils are used for rangeland and wildlife
habitat (fig. 9). They are moderately suited to native
plants. Large stones limit overland travel by car or
truck. An inadequate supply of soil moisture and
excessive runoff limit yields. The climax plant
community is mostly tall and mid grasses and
mesquite trees. Most areas of rangeland support
Texas wintergrass, sideoats grama, tall dropseed, vine
mesquite, silver bluestem, catclaw, and mesquite
trees.

The potential for wildlife habitat is fair. Areas of this
map unit provide good habitat for quail but do not
provide shrubs and forbs for deer and turkey. Nesting
areas for quail, dove, and songbirds are plentiful.

These soils are poorly suited to most urban uses.
Large limestone fragments, the depth to bedrock, and
the slope are the most restrictive features.

These soils are poorly suited to recreational uses.
The most restrictive features are large stones and the
slope.

The Lueders soil is in capability subclass VlIs and
is in the Very Shallow ecological site. The Throck soil
is in capability subclass VIs and is in the Clay Slopes
ecological site.

LuC—Lusk very gravelly sandy loam, 1to 5
percent slopes. This moderately deep, gently
undulating soil is on uplands. Slopes average about 2
percent on ridgetops and 5 percent on side slopes.
The surface is slightly convex on broad terraces. The
mapped areas are somewhat oval and range from 25
to 100 acres in size.

Typically, the surface layer is brown very gravelly
sandy loam about 7 inches thick. The upper part of the
subsoil, from 7 to 16 inches, is reddish brown
extremely gravelly clay loam. The lower part, from 16
to 36 inches, is reddish brown very gravelly clay that
has about 55 percent quartz gravel. The underlying
material, from 36 to 52 inches, is yellowish red
extremely gravelly coarse sand, which calcium
carbonate and silica have cemented, forming a
conglomerate. In places the underlying material is not
cemented.

This soil is well drained. Surface runoff is medium.
Permeability is slow, and available water capacity is
low. The root zone is moderately deep. The hazards of
water erosion and wind erosion are slight.

Some areas of this map unit have inclusions of
Rochelle soils. These soils make up less than 20
percent of any one mapped area.

The Lusk soil is used almost entirely for rangeland
and wildlife habitat. It is moderately suited to native
range plants. An inadequate supply of soil moisture is
the most limiting factor. The native range plants are
mostly mid and short grasses. Most areas of
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rangeland support Texas wintergrass, tall dropseed,
and buffalograss with an overstory of mesquite, live
oak, hackberry, elm, pricklypear, tasajillo, and bumelia.

Areas of this map unit are inhabited by deer, dove,
and quail. Several of the woody plants, forbs, and
grasses provide good cover, browse, mast, and seeds
for wildlife. Interspersing small winter food plots in
brushy areas can improve the habitat for deer and
other wildlife. Grazing management and patterned
brush management also can improve the habitat.

This soil is poorly suited to most urban uses. The
slope, the depth to bedrock, and the content of clay
are the most limiting factors. Gravel is mined from
areas of this soil and used as a source of construction
material.

This soil is poorly suited to recreational uses
because of small stones.

This soil is in capability subclass VIs and is in the
Sandy Loam ecological site.

NeB—Newcastle fine sandy loam, 1 to 3 percent
slopes. This moderately deep, very gently sloping soll
is on ridgetops and side slopes in the uplands. The
surface is convex. Slopes average 1.5 percent. The
mapped areas range from 15 to 300 acres in size.

Typically, the surface layer is brown fine sandy loam
about 4 inches thick. The upper part of the subsoil,
from 4 to 24 inches, is reddish brown clay loam. The
lower part, from 24 to 33 inches, is yellowish red
sandy clay loam. The underlying material, from 33 to
50 inches, is reddish brown, weakly cemented, thin-
bedded sandstone.

This soil is well drained. Surface runoff is very low.
Permeability is moderate, and available water capacity
is low. The root zone is moderately deep. The hazards
of water erosion and wind erosion are moderate.

Included in this map unit are contrasting Jolly soils
and zones of rock outcrop on shoulder slopes, Vernon
soils on mid slopes and foot slopes below sandstone
outcrops, and small spots of Oil-waste land. These
inclusions make up about 20 percent of the map unit.
Also included are small areas of noncontrasting
Grandfield soils.

About 80 percent of this map unit is rangeland. The
remaining 20 percent is cropland, except for a few
small areas that have been seeded to improved
pasture.

The climax native plant community is a mid grass
prairie with a sprinkling of forbs and low-growing
woody plants. Proper stocking rates with adequate
deferments and brush control improve the quality and
increase the quantity of desirable forage.

Sideoats grama, sand bluestem, King Ranch
bluestem, plains bluestem, old world bluestem,
Caucasian bluestem, indiangrass, johnsongrass,
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Figure 9.—An area of Lueders-Throck complex, 1 to 8 percent slopes, extremely stony, in the foreground. The range is in poor
condition.

weeping lovegrass, Lehmann lovegrass, blue
panicum, and switchgrass are adapted improved
pasture grasses. Brush and weed control, controlled
grazing, and timely applications of fertilizer increase
yields and help to maintain high production levels of
good-quality forage in most years.

This soil is suited to cool-season and warm-season
cultivated crops. Droughtiness is a problem in some
years, especially during the summer months. A
surface crust tends to form after heavy rains. It can
hinder the emergence of germinating seed. Keeping
crop residue on or near the surface helps to prevent
crusting, conserves soil moisture, helps to control wind
erosion and water erosion, and helps to maintain
productivity and tilth. Contour farming and terraces are
needed in most areas to control water erosion.

Stripcropping and field windbreaks help to control wind
erosion.

Areas of this map unit are inhabited by deer, dove,
and quail. Several of the woody plants, forbs, and
grasses provide good cover, browse, and seeds for
wildlife. Interspersing small winter food plots in brushy
areas can improve the habitat for deer and other
wildlife. Grazing management and patterned brush
management also can improve the habitat.

This soil is poorly suited to most urban uses. The
depth to bedrock is the most limiting factor. When cuts
or excavations exceed 20 inches, there is a hazard of
cutting into the sandstone bedrock.

This soil is well suited to recreational uses.

This soil is in capability subclass llle and is in the
Sandy Loam ecological site.
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NuB—Nukrum clay loam, 1 to 3 percent slopes.
This very deep, very gently sloping soil is in narrow
valleys surrounded by limestone hills. Slopes average
about 1.5 percent. The mapped areas are irregularly
shaped and range from 15 to 300 acres in size. This
soil may be flooded for short periods every 15 or more
years.

Typically, the surface layer is dark grayish brown
clay loam about 6 inches thick. The upper part of the
subsoil, from 6 to 36 inches, is dark brown clay. The
lower part, from 36 to 52 inches, is brown clay that has
accumulated calcium carbonates below a depth of 48
inches. The subsoil has pressure faces on peds. The
underlying material, from 52 to 66 inches, is very pale
brown silty clay loam. The soil is calcareous
throughout.

This soil is well drained. Surface runoff is medium.
Permeability is slow, and available water capacity is
high. The root zone is deep and can be easily
penetrated by plant roots. The hazards of water
erosion and wind erosion are moderate.

Included with this soil in mapping are some small
areas of Leeray and Throck soils. These soils make
up less than 20 percent of any one mapped area.

The Nukrum soil is used mainly as rangeland, but a
few areas are used for cultivated crops, mainly small
grain and forage sorghum.

This soil is well suited to small grain and forage
sorghum. Keeping crop residue on or near the surface
helps to control water erosion and wind erosion and
conserves soil moisture. Contour farming, terraces,
and grassed waterways are needed to conserve soil
moisture and control erosion.

This soil is well suited to native range plants. An
inadequate supply of soil moisture is the most limiting
factor. Yields of short and mid grasses are good
during favorable years.

Areas of this map unit provide fair habitat for qualil
and dove. They are inhabited by dove, quail, and small
mammals. Plants supply adequate food and provide
cover. Scattered small plantings of woody vegetation,
such as plum, can improve the habitat for wildlife.
Proper grazing by livestock and brush management in
strips or patterns also can improve the habitat.

The suitability for most urban uses is poor. Low
strength, the shrink-swell potential, restricted
permeability, and corrosivity to uncoated steel are the
most restrictive features. They can be partially
overcome by good design and careful installation
procedures.

This soil is well suited to recreational uses.

This soil is in capability subclass lle and is in the
Clay Loam ecological site.
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NvA—Nuvalde clay loam, 0 to 1 percent slopes.
This very deep, nearly level soil is on uplands. The
surface is plane or slightly convex. Slopes average
about 0.5 percent. The mapped areas are irregular in
shape and range from 10 to more than 100 acres in
size.

Typically, the surface layer is dark grayish brown
clay loam about 8 inches thick. The subsurface layer,
from 8 to 13 inches, is dark brown clay loam. From 13
to 23 inches, the subsoil is brown clay loam; from 23
to 37 inches, it is pink clay loam with about 25 percent
masses and concretions of calcium carbonate; from
37 to 47 inches, it is reddish yellow clay loam with
about 35 percent masses and concretions of calcium
carbonate; and from 47 to 80 inches, it is reddish
yellow silty clay loam with about 25 percent masses of
calcium carbonate. The soil is calcareous throughout.

This soil is well drained. Surface runoff is negligible.
Permeability is moderate, and available water capacity
is high. The root zone is deep. The hazards of water
erosion and wind erosion are slight.

Some areas of this map unit have inclusions of
Springcreek, Rowena, Leeray, Throck, and Palopinto
soils. Also included are small areas of gently sloping
Nuvalde soils and soils that are closely similar to the
Nuvalde soil but have limestone bedrock below a
depth of 50 inches. Inclusions make up less than 20
percent of any one mapped area.

The Nuvalde soil is used as cropland and
rangeland. The main crops are small grain, cotton,
and forage sorghum.

This soil is well suited to nonirrigated and irrigated
crops. An inadequate supply of soil moisture is the
most limiting factor in nonirrigated areas. Keeping
crop residue on the surface conserves soil moisture.

This soil is well suited to native range plants. An
inadequate supply of soil moisture is a limiting factor.
The native range plants are mostly tall and mid
grasses. Most areas of rangeland support Texas
wintergrass, sand dropseed, Texas grama,
curlymesquite, annuals, and mesquite trees.

Areas of this map unit provide good habitat for dove
and quail. They are inhabited by dove, quail, and small
mammals. Deer and turkey utilize these areas for
feeding where escape or resting cover is available in
nearby areas. Forbs and grasses provide a good food
supply for wildlife. Scattered plantings of woody
vegetation, such as plum, can improve the habitat for
wildlife. Proper grazing by livestock is needed to
maintain habitat quality. Brush management in strips
or patterns improves the habitat.

This soil is moderately suited to most urban uses.
Low strength on sites for streets and roads, shrinking
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and swelling with changes in moisture content, and
the content of clay are the most limiting factors.

This soil is well suited to recreational uses.

This soil is in capability subclass lic and is in the
Clay Loam ecological site.

NvB—Nuvalde clay loam, 1 to 3 percent slopes.
This very deep, very gently sloping soil is on uplands.
The surface is plane or slightly convex. Slopes
average about 1.5 percent. The mapped areas are
irregular in shape and range from 10 to more than 100
acres in size.

Typically, the surface layer is calcareous, dark
brown clay loam about 11 inches thick. From 11 to 24
inches, the subsoil is calcareous, light yellowish brown
clay loam; from 24 to 40 inches, it is yellowish brown
clay loam with 10 to 15 percent concretions and
masses of calcium carbonate; from 40 to 66 inches, it
is light brown clay loam with 5 to 10 percent
concretions and masses of calcium carbonate; and
from 66 to 80 inches, it is reddish yellow clay loam
with 10 to 15 percent concretions and soft masses of
calcium carbonate.

This soil is well drained. Surface runoff is very low.
Permeability is moderate, and available water capacity
is high. The root zone is deep. The hazards of water
erosion and wind erosion are slight.

Included in this map unit are some areas of
Springcreek, Rowena, Leeray, Throck, and Sagerton
soils and small areas of nearly level Nuvalde soils.
These included soils make up less than 15 percent of
any one mapped area. Also included are soils that are
closely similar to the Nuvalde soil but have limestone
bedrock at a depth of 40 to 60 inches. These soils
make up about 30 percent of the unit.

The Nuvalde soil is used as cropland and
rangeland. The main crops are small grain and forage
sorghum.

This soil is well suited to nonirrigated and irrigated
crops. An inadequate supply of soil moisture is the
most limiting factor. Keeping crop residue on the
surface conserves soil moisture. Terraces may be
needed to control water erosion.

This soil is well suited to native range plants. An
inadequate supply of soil moisture is the most limiting
factor. The native range plants are mostly tall and mid
grasses. Most areas of rangeland support Texas
wintergrass, sand dropseed, Texas grama,
curlymesquite, annuals, and mesquite trees.

The potential for wildlife habitat is medium. Areas of
this map unit are inhabited by dove, quail, and small
mammals. Deer and turkey utilize these areas for
feeding where escape or resting cover is available in
nearby areas. Forbs and grasses provide a good food
supply for wildlife. Scattered plantings of woody
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vegetation, such as plum, can improve the habitat for
wildlife. Proper grazing by livestock is needed to
maintain habitat quality. Brush management in strips
or patterns improves the habitat.

This soil is moderately suited to most urban uses.
Low strength as it affects streets and roads, shrinking
and swelling with changes in moisture content, and
the content of clay are the most limiting factors.

This soil is well suited to recreational uses.

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

Od—Oil-waste land. This map unit is in areas
where liquid oil and the accompanying saltwater brine
waste have been deposited on the surface as a result
of overflows and spills during oil exploration and
production. These spills are in areas that are 0.5 acre
to more than 25 acres in size, but only those from 5 to
more than 25 acres are delineated on the maps. They
occur on any soil on which oil exploration and
production have been active. The surface texture
varies. Most slopes are 0 to 3 percent, but some are
as much as 12 percent.

These areas are poorly suited to any use. Most
areas are eroded and void of vegetation. Some areas
have been reclaimed and seeded to alkali sacaton,
kleingrass, old world bluestem, and King Ranch
bluestem.

This map unit is in capability subclass Vllis and is
not assigned to a ecological site.

OnD—Owens clay, 3to 8 percent slopes. This
gently sloping or moderately sloping soil is on uplands.
It is moderately deep to dense, weathered shale. The
surface is slightly convex. Slopes average about 4
percent. The mapped areas are irregularly shaped and
range from 5 to 50 acres in size.

Typically, the surface layer is light yellowish brown
clay about 5 inches thick. The upper part of the
subsoil, from 5 to 16 inches, is light olive brown clay.
The lower part, from 16 to 27 inches, is pale yellow
clay. The underlying material, from 27 to 40 inches, is
light gray, weathered shale that has clay texture.

This soil is well drained. Surface runoff is high or
very high. Permeability is very slow, and available
water capacity is low. The root zone is shallow or
moderately deep. The hazard of water erosion is
severe, and the hazard of wind erosion is slight.

Included with this soil in mapping are some small
areas of Throck, Harpersville, Knoco, and Vernon soils
with stones and boulders on the surface. Inclusions
make up less than 20 percent of any one mapped
area.

The Owens soil is used mainly as rangeland, but a
few areas are used for cultivated crops, mainly small
grain and forage sorghum.
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The suitability for small grain and forage sorghum is
poor. Keeping crop residue on or near the surface
helps to control water erosion and wind erosion and
conserves soil moisture.

The suitability for native range plants is fair. An
inadequate supply of soil moisture and droughtiness
are the most limiting factors. Yields of short and mid
grasses are good during favorable years.

Areas of this map unit are inhabited by dove and
quail. Deer and turkey may feed on forbs in these
areas and use cover on the adjacent soils. Grazing
management and patterned brush management can
improve the habitat for wildlife.

The suitability for most urban uses is poor. The
shrink-swell potential, low strength, and corrosivity to
uncoated steel are the most restrictive features. They
can be partially overcome by good design and careful
installation procedures.

The suitability for recreational uses is moderate.
Restricted permeability, the clayey texture, and the
slope are limitations.

This soil is in capability subclass Vle and is in the
Shallow Clay ecological site.

OrE—Owens-Harpersville complex, 8 to 30
percent slopes, extremely bouldery. These
moderately deep, very shallow or shallow, strongly
sloping to steep soils are on hillsides. There are a few
escarpments. Slopes are mostly simple and range
from about 8 to 30 percent. These soils formed in
material weathered from soft shale with alternating
thin layers of limestone or sandstone. More than 15
percent of the surface is covered with flattened stones
and boulders. The Owens soil is on the mid and lower
hillside slopes. The Harpersville soil is on the sloping
upper side slopes. The mapped areas are long and
narrow and range from 50 to more than 200 acres in
size.

This complex is made up of about 50 percent
Owens soil, 30 percent Harpersville soil, and 20
percent other soils and rock outcrop. The areas of this
unit are large, and the composition varies. The detail
of mapping is adequate for the foreseeable uses of
the soils.

Typically, the surface layer of the Owens soil is light
yellowish brown extremely bouldery clay about 7
inches thick. The subsoil, from 7 to 17 inches, is light
olive gray clay. The underlying material, from 17 to 26
inches, is gray shale with clay texture. The soil is
moderately alkaline and calcareous throughout.

The Owens soil is well drained. Surface runoff is
very high. Permeability is very slow, and available
water capacity is very low. The root zone cannot be
easily penetrated by plant roots. The hazard of water
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erosion is severe, and the hazard of wind erosion is
slight.

Typically, the surface layer of the Harpersville soil is
grayish brown extremely bouldery clay about 9 inches
thick. The underlying material, from 9 to 22 inches, is
light olive gray and olive gray clay. The soil is
moderately alkaline and calcareous throughout, but
some of the underlying shale is noncalcareous.

The Harpersville soil is well drained. Surface runoff
is very high. Permeability is very slow, and available
water capacity is very low. The root zone is very
shallow. The hazard of water erosion is severe, and
the hazard of wind erosion is slight. Rapid geological
erosion is evident on this soil.

Included in this complex are areas of Lueders soils
on convex ridgetops and breaks of erosional uplands,
Palopinto soils on the summits of limestone hills and
ridges, Bluegrove and Jolly soils on the summits of
sandstone hills and ridges, the extremely stony Throck
soils on the lower side slopes, and rock outcrop along
ledges.

The Owens and Harpersville soils are used as
rangeland. They are moderately suited to this use.
They support a sparse cover of short and mid
grasses, mainly sideoats grama and threeawns and a
few scrubby mesquite trees. Careful management is
needed to prevent overuse. Effective management
practices are proper stocking rates and controlled
grazing.

This complex is unsuited to use as cropland
because of the slope and stoniness.

Areas of this map unit are inhabited by dove and
quail. Deer and turkey may feed on forbs in these
areas and use cover on the adjacent soils. Grazing
management and patterned brush management can
improve the habitat for wildlife.

These soils are poorly suited to urban and
recreational uses. The slope, stones, restricted
permeability, and a high shrink-swell potential are
limitations that are difficult to overcome.

This map unit is in capability subclass VlIs. The
Owens soil is in the Rocky Hill ecological site, and the
Harpersville soil is in the Shaly Hill ecological site.

OsE—Owens-Lueders complex, 5to 30 percent
slopes, extremely bouldery. These moderately
sloping to steep soils are on uplands, mainly on
hillsides and escarpments. Slopes range from 5 to 30
percent. These soils are underlain by alternating
layers of weakly consolidated shale and limestone
bedrock at vertical intervals of 10 to about 50 feet. The
Owens soil formed in material weathered from shale,
and the Lueders soil formed in material weathered
from hard limestone. Both the clayey Owens soil and
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the loamy Lueders soil have floating limestone
boulders and stones on and below the surface. Rock
outcrops are along scarps and ledges. The mapped
areas are mostly long and narrow and range from
about 50 to several hundred acres in size.

The Owens and closely similar soils make up about
45 percent of each mapped area, the Lueders soil
about 35 percent, and other soils and rock outcrop
about 20 percent. The areas of this unit are large, and
the composition varies. The soils in the unit have
similar use and management requirements, and
mapping has been controlled sufficiently for the
foreseeable uses of the soils.

The Owens soil is on strongly sloping to steep
hillsides. Typically, the surface layer is grayish brown
extremely bouldery clay about 8 inches thick. The
subsoil, from 8 to 30 inches, is light olive brown clay.
The underlying material, from 30 to 36 inches, is olive
shale that has clay texture. About 20 percent of the
surface is covered with floating and embedded
limestone flagstones, stones, and boulders. The soil is
moderately alkaline and calcareous throughout.

The Lueders soil is on moderately sloping ridges
and benches on the hillsides. Typically, the surface
layer is dark grayish brown cobbly clay loam about 7
inches thick. The subsoil, from 7 to 15 inches, is
brown extremely cobbly clay loam. The underlying
material, from 15 to 20 inches, is coarsely fractured,
hard limestone bedrock. About 40 percent of the
surface is covered with pebbles and cobbles and with
scattered stones and boulders.

The Owens and Lueders soils are well drained.
Surface runoff is medium to very high. Permeability is
very slow in the Owens soil and moderate in the
Lueders soil. Available water capacity is low in the
Owens soil and very low in the Lueders soil. The root
zone is shallow or moderately deep in the Owens soil
and very shallow in the Lueders soil. The hazard of
water erosion is severe on both soils, and the hazard
of wind erosion is slight.

Included in this map unit are areas of Harpersville
and Throck soils, which make up about 10 percent of
the unit. Included with the Lueders soil are areas
where the surface layer is extremely cobbly clay loam,
stony clay loam, silty clay loam, or silt loam. Rock
outcrop makes up about 10 percent of the unit. It is
mainly limestone bedrock 3 to 20 feet thick. It is
coarsely fractured and massive and tilts about 10
degrees to the west. It is gray, white, or yellowish
brown and has a hardness of 3 or more on the Mohs
scale.

Stoniness, bedrock, and steep slopes prevent the
use of the Owens and Lueders soils as cropland.

These soils are used for rangeland and wildlife
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habitat. They are moderately suited to native plants.
Large stones limit overland travel by car or truck. An
inadequate supply of soil moisture and excessive
runoff limit yields. Most areas of rangeland support
Texas wintergrass, sideoats grama, tall dropseed, vine
mesquite, and mesquite trees. Hackberry, bumelia,
and greenbriar grow near and on rock ledges.

Areas of this map unit are inhabited by dove, qualil,
and small mammals. The rough terrain attracts
rattlesnakes. A scarcity of food and cover limits the
habitat for deer. Excessive grazing by livestock
reduces the amount of food and cover for wildlife.
Proper grazing management improves the habitat for
wildlife.

These soils are poorly suited to most urban uses.
Large limestone fragments, the depth to bedrock, and
the slope are the most restrictive features.

These soils are poorly suited to recreational uses.
The most restrictive features are large stones and the
slope.

This map unit is in capability subclass VlIs and is in
the Rocky Hill ecological site.

PaC—Palopinto loam, 2 to 5 percent slopes,
very stony. This very shallow or shallow, gently
sloping soil is on uplands. It is mainly on narrow
ridges. Slopes are complex. They average about 3
percent but range from 2 to 5 percent. The mapped
areas are irregular in shape and range from 10 to
more than 50 acres in size.

Typically, the surface layer is calcareous, dark
brown very stony loam about 8 inches thick. Hard,
coarsely fractured limestone bedrock is at a depth of 8
to 14 inches. About 20 percent of the surface is
covered with limestone cobbles, stones, and scattered
boulders.

This soil is well drained. Surface runoff is very low
or low. Permeability is moderate, and available water
capacity is very low. The root zone is very shallow or
shallow. The hazards of water erosion and wind
erosion are slight.

Some areas of this map unit have inclusions of
Pitzer, Springcreek, and Lueders soils and rock
outcrop. These inclusions make up less than 25
percent of any one mapped area.

Stoniness and the very shallow or shallow depth
prevent the use of the Palopinto soil as cropland.

This soil is used for rangeland and wildlife habitat. It
is moderately suited to native range plants. An
inadequate supply of soil moisture and the shallow or
very shallow depth are the most limiting factors. The
native range plants are mostly tall and mid grasses.
Most areas of rangeland support Texas wintergrass,
sand dropseed, Texas grama, curlymesquite,
mesquite trees, and annuals.
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Areas of this map unit are inhabited by quail, dove,
and small mammals. The rough terrain attracts
rattlesnakes. Deer and turkey may inhabit areas along
watercourses that support woody vegetation, such as
live oak, hackberry, and elm. Proper grazing
management improves the habitat for wildlife.

This soil is poorly suited to most urban uses. The
depth to bedrock and stoniness are the most limiting
factors.

This soil is poorly suited to recreational uses
because of the depth to bedrock and large stones.

This soil is in capability subclass VIs and is in the
Low Stony Hill ecological site.

PtC—Pitzer gravelly clay loam, 1 to 5 percent
slopes. This gently undulating soil is on uplands. It is
very shallow or shallow to a petrocalcic horizon. The
surface is convex. Slopes average about 3.5 percent
but range from 1 to 5 percent. Limestone gravel is on
and below the surface. Beds of limestone and quartz
gravel underlie a platy caliche layer. The mapped
areas are irregular in shape and range from 30 to
more than 300 acres in size.

Typically, the surface layer is calcareous, reddish
brown gravelly clay loam about 10 inches thick. The
upper part of the subsoil, from 10 to 16 inches, is
white, indurated, platy caliche. The lower part, from 16
to 50 inches, is pink very gravelly loam in which
pebbles are coated with calcium carbonate. The
underlying material, from 50 to 65 inches, is light
yellowish brown clay with seams of gray shale.

This soil is well drained. Surface runoff is very low
or low. Permeability generally is moderate but is slow
in the cemented layer. Available water capacity is very
low. The root zone is very shallow or shallow. The
hazards of water erosion and wind erosion are slight.

Some areas of this map unit have inclusions of
Springcreek and Nuvalde soils. These soils make up
less than 15 percent of any one mapped area.

The very shallow or shallow depth to a petrocalcic
horizon prevents the use of the Pitzer soil as cropland.
This soil is used for rangeland and wildlife habitat. A
few areas are mined for road gravel.

This soil is moderately suited to native range plants.

The shallow or very shallow root zone, the very low
available water capacity, and an inadequate supply of
soil moisture limit the amount of forage produced. The
native range plants are mostly mid and short grasses.
Most areas of rangeland support Texas wintergrass,
sand dropseed, Texas grama, curlymesquite,
mesquite trees, and annuals.

Quiail, dove, and small mammals inhabit areas of
this map unit. Deer and turkey inhabit areas where
adequate woody cover is available. Forbs and many
seeding grasses provide food for wildlife. Grazing
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management and brush management can improve the
habitat for wildlife.

This soil is poorly suited to most urban uses. The
depth to a cemented pan is the most limiting factor.

This soil is poorly suited to recreational uses
because of the cemented pan and the gravelly surface
layer.

This soil is in capability subclass VIs and is in the
Very Shallow ecological site.

RcB—Rochelle fine sandy loam, 1 to 3 percent
slopes. This moderately deep or deep, very gently
sloping soil is on high river terraces. The surface is
convex. Slopes average about 1.5 percent. The
mapped areas are irregular in shape and range from
15 to more than 100 acres in size.

Typically, the surface layer is brown fine sandy loam
about 7 inches thick. The upper part of the subsoil,
from 7 to 12 inches, is yellowish red sandy clay loam.
The lower part, from 12 to 53 inches, is red gravelly
sandy clay loam with common siliceous pebbles. The
underlying material, from 53 to 65 inches, is red
extremely gravelly sandy loam.

This soil is well drained. Surface runoff is very low.
Permeability is moderately slow, and available water
capacity is moderate. The root zone is moderately
deep or deep and can be easily penetrated by plant
roots. The hazards of water erosion and wind erosion
are moderate.

Some areas of this map unit have inclusions of
Bluegrove, Lusk, Truce, and Wichita soils. Also
included are a few nearly level areas and some areas
where the surface layer is loam or sandy loam.
Inclusions make up less than 20 percent of any one
mapped area.

The Rochelle soil is used mostly for rangeland and
wildlife habitat. Gravel from the lower horizons is
mined as a source of construction material in a few
areas.

This soil is moderately well suited to native range
plants. An inadequate supply of soil moisture is the
most limiting factor. The native range plants are mostly
mid and short grasses. Most areas of rangeland
support Texas wintergrass, sand dropseed, Texas
grama, curlymesquite, annuals, and mesquite and
post oak trees.

Areas of this map unit are inhabited by deer, dove,
and quail. Several of the woody plants, forbs, and
grasses provide good cover, browse, mast, and seeds
for wildlife. Interspersing small winter food plots in
brushy areas can improve the habitat for deer and
other wildlife. Grazing management and patterned
brush management also can improve the habitat.

This soil is moderately well suited to most urban
uses. Seepage is the most limiting factor.
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This soil is well suited to recreational uses.

This soil is in capability subclass Ille and is in the
Sandy Loam ecological site.

RdA—Rowden clay loam, 0 to 2 percent slopes.
This moderately deep, nearly level or very gently
sloping soil is on ridges in the uplands. Slopes
average about 1.2 percent. The mapped areas are
irregularly shaped or rounded and range from 15 to
200 acres in size.

Typically, the surface layer is dark reddish gray clay
loam about 12 inches thick. The subsoil, from 12 to 31
inches, is reddish brown clay. The underlying material,
from 31 to 39 inches, is coarsely fractured limestone
bedrock.

This soil is well drained. Surface runoff is low or
medium. Permeability is slow, and available water
capacity is moderate. The root zone is moderately
deep, and the clayey lower layers restrict root
penetration. The hazard of water erosion is moderate,
and the hazard of wind erosion is slight.

Included with this soil in mapping are small areas of
Pitzer, Speck, Springcreek, Palopinto, and Lueders
soils and some small areas where the surface layer is
stony. These included soils are in areas that are less
than 10 acres in size and together make up less than
15 percent of any one mapped area. Speck soils are
in positions similar to those of the Rowden soil.
Lueders and Springcreek soils are in slightly elevated
areas. Palopinto soils are near slope breaks. Pitzer
soils are on low hills and knobs. About 20 percent of
this map unit consists of a soil that is closely similar
to the Rowden soil but has a light brown surface
layer.

The Rowden soil is used mainly as rangeland, for
which it is well suited. The climax plant community is
mainly big and little bluestem, indiangrass, sideoats
grama, forbs, and scattered live oak.

Areas of this map unit are inhabited by dove, qualil,
and small mammals. Deer and turkey utilize these
areas for feeding where escape or resting cover is
available in nearby areas. Forbs and grasses provide
a good food supply for wildlife. Scattered plantings of
woody vegetation, such as plum, can improve the
habitat for wildlife. Proper grazing by livestock is
needed to maintain habitat quality. Brush control in
strips or patterns improves the habitat.

The suitability for small grain and forage sorghum is
moderate. Terraces and contour farming help to
control erosion. Keeping crop residue on the surface
conserves soil moisture, helps to control runoff, and
helps to maintain productivity.

This soil is well suited to pasture. Kleingrass and
King Ranch bluestem are adapted pasture plants.

The suitability for urban uses is poor. The depth to

Soil Survey

bedrock and the shrink-swell potential are the most
limiting factors.

This soil is well suited to recreational uses.

This soil is in capability subclass Ille and is in the
Clay Loam ecological site.

ReA—Rowena clay loam, 0 to 1 percent slopes.
This very deep, nearly level soil is on broad upland
plains. The surface is plane or slightly convex. Slopes
average about 0.5 percent. The mapped areas are
long and narrow and range from 15 to several hundred
acres in size.

Typically, the surface layer is calcareous, dark
grayish brown clay loam about 7 inches thick. From 7
to 21 inches, the subsoil is calcareous, dark grayish
brown clay; from 21 to 38 inches, it is grayish brown
clay; from 38 to 46 inches, it is brown clay; and from
46 to 65 inches, it is reddish yellow silty clay loam that
has 20 to about 40 percent calcium carbonate.

This soil is well drained. Surface runoff is negligible.
Permeability is moderately slow, and available water
capacity is moderate. The root zone is deep. The
hazards of water erosion and wind erosion are slight.

Included with this soil in mapping are some small
areas of Leeray, Throck, and Springcreek soils. Also
included are small areas of gently sloping Rowena
soils. Included soils make up less than 20 percent of
any one mapped area.

The Rowena soil is used mainly as cropland, but a
few areas are used as rangeland. Cotton and grain
sorghum are the main crops.

The potential for wheat, cotton, and grain sorghum
is high. Keeping crop residue on the surface
conserves soil moisture.

The potential for native range plants is high. An
inadequate supply of soil moisture is the most limiting
factor. Yields of short and mid grasses are good
during favorable years.

Areas of this map unit are inhabited by deer, qualil,
dove, and small mammals. Deer and turkey utilize
these areas for feeding where escape or resting cover
is available in nearby areas. Forbs and grasses
provide a good food supply for wildlife. Scattered
plantings of woody vegetation, such as plum, can
improve the habitat for wildlife. Proper grazing by
livestock is needed to maintain habitat quality. Brush
management in strips or patterns improves the habitat.

The potential for most urban uses is low. Restricted
permeability, a high shrink-swell potential, low
strength, and corrosivity to uncoated steel are the
most restrictive features. They can be overcome by
good design and careful installation procedures.

The potential for recreational uses is high.

This soil is in capability subclass lic and is in the
Clay Loam ecological site.
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ReB—Rowena clay loam, 1 to 3 percent slopes.
This very deep, very gently sloping soil is on broad
upland plains. The surface is plane or slightly convex.
Slopes average about 2 percent. The mapped areas
are long and narrow and range from 15 to several
hundred acres in size.

Typically, the surface layer is very dark grayish
brown clay loam about 7 inches thick. The upper part
of the subsoil, from 7 to 25 inches, is dark grayish
brown clay. The next part, from 25 to 32 inches, is
dark brown clay. The lower part, from 32 to 62 inches,
is reddish yellow clay loam that has 15 to about 50
percent calcium carbonate. The soil is moderately
alkaline and calcareous throughout.

This soil is well drained. Surface runoff is very low.
Permeability is moderately slow, and available water
capacity is moderate. The root zone is deep. The
hazard of water erosion is moderate, and the hazard
of wind erosion is slight.

Included with this soil in mapping are some small
areas of Leeray and Springcreek soils. Also included
are small areas of nearly level Rowena soils. Included
soils make up less than 20 percent of any one
mapped area.

The Rowena soil is used mainly as cropland, but a
few areas are used as rangeland. Cotton and grain
sorghum are the main crops.

The suitability for wheat, cotton, and grain sorghum
is good. Keeping crop residue the surface helps to
control water erosion and conserves soil moisture.
Contour farming, terraces, and grassed waterways
also help to control water erosion.

The suitability for native range plants is good. An
inadequate supply of soil moisture is the most limiting
factor. Yields of short and mid grasses are good
during favorable years.

Areas of this map unit are inhabited by dove, qualil,
and small mammals. Deer and turkey utilize these
areas for feeding where escape or resting cover is
available in nearby areas. Forbs and grasses provide
a good food supply for wildlife. Scattered plantings of
woody vegetation, such as plum, can improve the
habitat for wildlife. Proper grazing by livestock is
needed to maintain habitat quality. Brush management
in strips or patterns improves the habitat.

The suitability for most urban uses is poor.
Restricted permeability, a high shrink-swell potential,
low strength, and corrosivity to uncoated steel are the
most restrictive features. They can be overcome by
good design and careful installation procedures.

This soil is well suited to recreational uses .

This soil is in capability subclass lle and is in the
Clay Loam ecological site.
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SaA—Sagerton clay loam, 0 to 1 percent slopes.
This very deep, nearly level soil is on upland plains.
The surface is plane or slightly convex. Slopes
average about 0.5 percent. The mapped areas are
irregular in shape and range from 25 to more than 300
acres in size.

Typically, the surface layer is reddish brown clay
loam about 6 inches thick. The upper part of the
subsoil, from 6 to 22 inches, also is reddish brown clay
loam. The next part, from 22 to 34 inches, is yellowish
red clay loam. The lower part, from 34 to 80 inches, is
reddish yellow clay and clay loam with about 35
percent calcium carbonate.

This soil is well drained. Surface runoff is negligible.
Permeability is moderately slow, and available water
capacity is high. The root zone is deep. The hazards
of water erosion and wind erosion are slight.

Included with this soil in mapping are small areas of
Leeray, Abilene, Thurber, and Tillman soils. Also
included are soils that are similar to the Sagerton soil
but are underlain by limestone bedrock below a depth
of 50 inches. Included soils make up 15 percent of the
map unit.

The Sagerton soil is used mainly as cropland, but
some areas are used as rangeland. The main crops
are cotton, wheat, oats, and grain sorghum.

This soil is well suited to nonirrigated and irrigated
crops. Keeping crop residue on the surface conserves
soil moisture and helps to control runoff. In irrigated
areas a well designed irrigation system and a proper
rate of water application are essential. Also, fertilizer is
needed. A sprinkler or surface irrigation system can be
used. Diversions may be needed to control water from
the steeper slopes.

This soil is well suited to rangeland. An inadequate
supply of soil moisture during dry periods is the most
limiting factor. The climax vegetation is mostly mid and
short grasses. Most areas of rangeland support
sideoats grama, Texas wintergrass, white tridens,
threeawns, mesquite trees, and pricklypear.

Areas of this map unit are inhabited by dove, qualil,
and small mammals. Deer and turkey utilize these
areas for feeding where escape or resting cover is
available in nearby areas. Forbs and grasses provide
a good food supply for wildlife. Scattered plantings of
woody vegetation, such as plum, can improve the
habitat for wildlife. Proper grazing by livestock is
needed to maintain habitat quality. Brush management
in strips or patterns improves the habitat.

This soil is moderately well suited to most urban
uses. Low strength as it affects roads and streets,
moderate shrinking and swelling with changes in
moisture content, a moderate potential for corrosion
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on uncoated steel, and the content of clay are the
most limiting factors. They can be overcome by good
design and careful installation procedures.

This soil is well suited to recreational uses.

This soil is in capability subclass lic and is in the
Clay Loam ecological site.

SaB—Sagerton clay loam, 1 to 3 percent slopes.
This very deep, very gently sloping soil is on upland
plains. The surface is plane or slightly convex. Slopes
average about 1.5 percent. The mapped areas are
irregular in shape and range from 10 to more than 100
acres in size.

Typically, the surface layer is dark brown clay loam
about 9 inches thick. The upper part of the subsoil,
from 9 to 38 inches, is reddish brown clay. The lower
part, from 38 to 60 inches, is calcareous, pink clay
loam.

This soil is well drained. Surface runoff is very low.
Permeability is moderately slow, and available water
capacity is high. The root zone is deep. The hazards
of water erosion and wind erosion are slight.

Included with this soil in mapping are small areas of
Leeray, Abilene, Thurber, and Tillman soils. Also
included are soils that are similar to the Sagerton soil
but are underlain by limestone bedrock below a depth
of 50 inches. Included soils make up less than 15
percent of any one mapped area.

The Sagerton soil is used mainly as cropland, but
some areas are used as rangeland. The main crops
are cotton, wheat, and grain sorghum.

This soil is well suited to nonirrigated and irrigated
crops. Keeping crop residue on the surface conserves
soil moisture and helps to control runoff. Terraces and
grassed waterways help to control water erosion.
Plowing when the soil is wet causes a compacted
plowpan a few inches thick to form at the base of the
plowed layer.

This soil is well suited to native range plants. An
inadequate supply of soil moisture is the most limiting
factor. The native range plants are mostly mid and
short grasses. Most areas of rangeland support Texas
wintergrass, sand dropseed, Texas grama,
curlymesquite, annuals, and mesquite trees.

Areas of this map unit are inhabited by dove, qualil,
and small mammals. Deer and turkey utilize these
areas for feeding where escape or resting cover is
available in nearby areas. Forbs and grasses provide
a good food supply for wildlife. Scattered plantings of
woody vegetation, such as plum, can improve the
habitat for wildlife. Proper grazing by livestock is
needed to maintain habitat quality. Brush management
in strips or patterns improves the habitat.

This soil is moderately well suited to most urban
uses. Low strength as it affects streets and roads,
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moderate shrinking and swelling with changes in
moisture content, and a moderate potential for
corrosion on uncoated steel are the most limiting
factors.

This soil is well suited to recreational uses.

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

SpB—Speck silty clay loam, 0 to 2 percent
slopes. This shallow, nearly level or very gently
sloping soil is on ridges in the uplands. The surface is
convex. Slopes average about 1.2 percent. The
mapped areas are irregularly shaped or rounded and
range from 15 to 100 acres in size.

Typically, the surface layer is dark brown silty clay
loam about 5 inches thick. The subsoil, from 5 to 12
inches, is reddish brown silty clay. Limestone bedrock
is at a depth of 12 to 20 inches.

This soil is well drained. Surface runoff is low or
medium. Permeability is slow, and available water
capacity is moderate. The root zone is shallow, and
the clayey subsoil restricts root penetration. The
hazard of water erosion is moderate, and the hazard
of wind erosion is slight.

Included with this soil in mapping are small areas of
Rowden, Springcreek, and Lueders soils and some
small areas where the surface layer is stony. These
included soils are in areas that are less than 10 acres
in size and together make up less than 15 percent of
any one mapped area. Rowden soils are in positions
similar to those of the Speck soil. Springcreek and
Lueders soils are in slightly elevated areas. About 20
percent of the unit consists of a soil that is closely
similar to the Speck soil but has a light brown surface
layer.

The Speck soil is used mainly as rangeland. The
climax plant community is mainly little bluestem,
sideoats grama, forbs, and scattered live oak.

The suitability for small grain and forage sorghum is
fair. Terraces and contour farming help to control
erosion. Keeping crop residue on the surface
conserves soil moisture, helps to control runoff, and
helps to maintain productivity. Kleingrass and King
Ranch bluestem are adapted pasture grasses.

Areas of this map unit are inhabited by dove and
quail. Forbs and grasses provide seed for dove and
quail. The rough terrain attracts rattlesnakes. Forbs,
mast, and browse provide food for deer, which feed in
areas of this unit but move back into areas that
provide more suitable cover. Grazing management
and patterned brush management improve the habitat
for wildlife.

The suitability for urban uses is poor. The depth to
bedrock and the shrink-swell potential are the most
limiting factors.
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This soil is moderately suited to recreational uses.
The depth to bedrock is the most limiting factor.

This soil is in capability subclass IVs and is in the
Redland ecological site.

SsB—Speck silty clay loam, 1 to 3 percent
slopes, stony. This shallow, very gently sloping soil is
on uplands. The surface is plane or slightly convex.
Slopes average about 2 percent but range from 1 to 3
percent. The mapped areas are irregular in shape and
range from 10 to more than 100 acres in size.
Limestone gravel, cobbles, and stones are on the
surface.

Typically, the surface layer is dark brown stony silty
clay loam about 7 inches thick. The subsoil, from 7 to
15 inches, is dark brown silty clay. The underlying
material, from 15 to 20 inches, is coarsely fractured,
hard limestone bedrock. The soil is slightly alkaline
throughout.

This soil is well drained. Surface runoff is low or
medium. Permeability is slow, and available water
capacity is moderate. The root zone is shallow. The
hazard of water erosion is moderate, and the hazard
of wind erosion is slight.

Some areas of this map unit have inclusions of
Rowden and Palopinto soils. These inclusions make
up less than 15 percent of any one mapped area. Also
included are soils that are closely similar to the Speck
soil but have a reddish brown surface layer and
subsoil.

Stoniness prevents the use of the Speck soil as
cropland.

This soil is suited to native range plants. The
moderate available water capacity is the most limiting
factor. The native range plants are mostly mid and
short grasses. Most areas of rangeland support Texas
wintergrass, sideoats grama, curlymesquite, and
mesquite, live oak, and post oak trees.

Areas of this map unit are inhabited by dove and
quail. Forbs and grasses provide seed for dove and
quail. The rough terrain attracts rattlesnakes. Forbs,
mast, and browse provide food for deer, which feed in
areas of this unit but move back into areas that
provide more suitable cover. Grazing management
and patterned brush management improve the habitat
for wildlife.

This soil is poorly suited to most urban uses. The
depth to limestone bedrock is the most limiting factor.

This soil is poorly suited to recreational uses
because of surface stoniness and the depth to
bedrock.

This soil is in capability subclass VIs and is in the
Redland ecological site.

StB—Springcreek clay loam, 1 to 3 percent
slopes. This moderately deep, very gently sloping soll
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is on uplands. The surface is plane or convex. Slopes
average about 2 percent. The mapped areas range
from 10 to 50 acres in size.

Typically, the surface layer is dark brown clay loam
about 9 inches thick. The subsoil, from 9 to 30 inches,
is light yellowish brown gravelly clay loam. The
underlying material, from 30 to 40 inches, is coarsely
fractured limestone bedrock.

This soil is well drained. Surface runoff is very low.
Permeability and available water capacity are
moderate. The root zone is moderately deep. The
hazard of water erosion is moderate, and the hazard
of wind erosion is slight.

Included with this soil in mapping are small areas of
Lueders, Nuvalde, Owens, Speck, Swenson, and
Throck soils. Also included are soils that are closely
similar to the Springcreek soil but are deeper to
limestone bedrock. Included soils make up less than
20 percent of any one mapped area.

The Springcreek soil is used mainly as rangeland.
Some areas are used for small grain or sorghum.

This soil is moderately suited to nonirrigated crops.
An inadequate supply of soil moisture is the most
limiting factor in nonirrigated areas. Keeping crop
residue on the surface conserves soil moisture.

This soil is well suited to native range plants. An
inadequate supply of soil moisture is the most limiting
factor. The native range plants are mostly mid and
short grasses. Most areas of rangeland support
Arizona cottontop, Texas wintergrass, Texas grama,
silver bluestem, little bluestem, sideoats grama,
lotebush, and mesquite trees.

Areas of this map unit are inhabited by dove, qualil,
and small mammals. Deer and turkey utilize these
areas for feeding where escape or resting cover is
available in nearby areas. Forbs and grasses provide
a good food supply for wildlife. Scattered plantings of
woody vegetation, such as plum, can improve the
habitat for wildlife. Proper grazing by livestock is
needed to maintain habitat quality. Brush management
in strips or patterns improves the habitat.

This soil is poorly suited to most urban uses. The
depth to bedrock is the most limiting factor.

This soil is only moderately well suited to
recreational uses because of small stones.

This soil is in capability subclass Ille and is in the
Clay Loam ecological site.

SwA—Swenson clay loam, 0 to 2 percent
slopes. This moderately deep, nearly level or very
gently sloping soil is on ridges in the uplands. Slopes
average about 1.5 percent. The mapped areas are
irregular in shape and range from 15 to 75 acres in
size.

Typically, the surface layer is very dark grayish
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brown clay loam about 4 inches thick. The upper part
of the subsoil, from 4 to 10 inches, is dark brown clay.
The next part, from 10 to 25 inches, is reddish brown
clay. The lower part, from 25 to 32 inches, is reddish
yellow gravelly silt loam. The underlying material, from
32 to 36 inches, is coarsely fractured limestone
bedrock.

This soil is well drained. Surface runoff is low or
medium. Permeability is moderately slow, and
available water capacity is moderate. The root zone is
moderately deep. The hazard of water erosion is
moderate, and the hazard of wind erosion is slight.

Included with this soil in mapping are small areas of
Leeray, Lueders, Nukrum, Nuvalde, Speck,
Springcreek, and Rowden soils. Also included are soils
that are closely similar to the Swenson soil but are not
mollic. Included soils make up less than 20 percent of
any one mapped area.

The Swenson soil is used mainly as rangeland.
Some areas are used for small grain, cotton, or
sorghum.

This soil is well suited to nonirrigated and irrigated
crops. An inadequate supply of soil moisture is the
most limiting factor in nonirrigated areas. Keeping
crop residue on the surface conserves soil moisture.

This soil is well suited to native range plants. An
inadequate supply of soil moisture is a limiting factor.
The native range plants are mostly mid and short
grasses. Most areas of rangeland support Texas
wintergrass, Texas grama, silver bluestem, little
bluestem, sideoats grama, forbs, and mesquite trees.

Areas of this map unit are inhabited by dove, qualil,
and small mammals. Deer and turkey utilize these
areas for feeding where escape or resting cover is
available in nearby areas. Forbs and grasses provide
a good food supply for wildlife. Scattered plantings of
woody vegetation, such as plum, can improve the
habitat for wildlife. Proper grazing by livestock is
needed to maintain habitat quality. Brush management
in strips or patterns improves the habitat.

This soil is poorly suited to most urban uses. The
depth to bedrock and the shrink-swell potential are the
most limiting factors.

This soil is well suited to recreational uses.

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

ThC—Throck silty clay loam, 1 to 5 percent
slopes. This gently sloping soil is on uplands
(fig. 10). It is moderately deep or deep to dense,
weathered shale. The surface is convex. Slopes
average about 3.5 percent. The mapped areas are
irregular in shape and range from 10 to more than 300
acres in size.
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Typically, the surface layer is dark grayish brown
silty clay loam about 8 inches thick. The upper part
of the subsoil, from 8 to 16 inches, is dark yellowish
brown silty clay. The next part, from 16 to 39 inches, is
yellowish brown silty clay. The lower part, from 39 to
49 inches, is very pale brown clay loam. The
underlying material, from 49 to 62 inches, is light gray
loam.

This soil is well drained. Surface runoff is medium.
Permeability is slow, and available water capacity is
low. The root zone is moderately deep. The hazards of
water erosion and wind erosion are moderate.

Some areas of this map unit have inclusions of
Nukrum, Nuvalde, and Owens soils. Also included are
small areas of more sloping Throck soils. Inclusions
make up less than 15 percent of any one mapped
area.

The Throck soil is used mostly as rangeland, but
some areas are used as cropland. The main crops are
small grain and forage sorghum.

This soil is poorly suited to crops. An inadequate
supply of soil moisture, the low available water
capacity, and the slope are the most limiting factors.
Keeping crop residue on the surface conserves soil
moisture. Diversion terraces may be needed to control
water from the higher slopes. Terraces and grassed
waterways are needed to control erosion.

This soil is well suited to native range plants. An
inadequate supply of soil moisture is the most
limiting factor. The native range plants are mostly tall
and mid grasses. Most areas of rangeland support
Texas wintergrass, sideoats grama, sand dropseed,
Texas grama, curlymesquite, mesquite trees, and
annuals.

Areas of this map unit are inhabited by deer, qualil,
dove, and small mammals. The woody plants, forbs,
and grasses in these areas provide cover, browse,
and seeds for wildlife. Deer are more numerous where
woody vegetation is available for escape and resting
cover. Small grain, such as wheat and rye, is
recommended for wildlife food plots. Proper grazing by
livestock is needed to maintain habitat quality.

This soil is moderately suited to most urban uses.
Low strength as it affects streets and roads, shrinking
and swelling with changes in moisture content, and
the content of clay are the most limiting factors.

This soil is only moderately well suited to
recreational uses because of the slope and small
stones.

This soil is in capability subclass IVe and is in the
Clay Slopes ecological site.

TrA—Thurber clay loam, 0 to 2 percent. This very
deep, nearly level or very gently sloping soil is on
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Figure 10.—A typical area of Throck silty clay loam, 1 to 5 percent slopes, in the foreground and an area of Owens-Lueders
complex, 5 to 30 percent slopes, extremely bouldery, on the hillslopes. The Throck soil can be used for cropland but is best
suited to rangeland. The Owens-Lueders complex is used only as rangeland or as wildlife habitat.

uplands. The surface is plane or slightly concave.
Slopes average about 1 percent. The mapped areas
are irregularly shaped or oval and range from 5 to 200
acres in size.

Typically, the surface layer is grayish brown clay
loam about 4 inches thick. The upper part of the
subsoil, from 4 to 22 inches, is dark grayish brown
clay. The next part, from 22 to 50 inches, is brown clay
that has concretions of calcium carbonate below a
depth of 36 inches. The lower part, from 50 to 80
inches, is light yellowish brown clay loam with masses
of calcium carbonate.

This soil is moderately well drained. Surface runoff
is low or medium. Permeability is very slow, and
available water capacity is high. The root zone is
moderately deep or deep, but the clayey subsoil
restricts root penetration. Tilth is poor. The surface
layer is very hard and massive when the soil is dry.
The hazard of water erosion is severe, and the hazard
of wind erosion is slight.

Some areas of this map unit have inclusions of
Leeray, Truce, Throck, and Bluegrove soils. Also
included are small areas of soils that have a surface
layer of silty clay loam, clay, or loam and soils that are
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underlain by sandstone or limestone bedrock below a
depth of 42 inches. Included soils make up less than
15 percent of any one mapped area.

The Thurber soil is used mostly as rangeland, but
some areas are used as cropland. The main crops are
small grain and forage sorghum.

This soil is moderately well suited to nonirrigated
and irrigated small grain and forage sorghum. An
inadequate supply of soil moisture limits some yields.
Keeping crop residue on the surface helps to control
runoff, conserves soil moisture, and improves tilth and
productivity. The soil can be easily worked only within
a very narrow range of moisture content. Diversions
may be needed in some fields to control runoff from
the higher slopes.

This soil is moderately well suited to native range
plants. When the soil is dry, the massive surface layer
and restricted permeability limit water infiltration. The
native range plants are mostly mid and short grasses.
Most areas of rangeland support Texas wintergrass,
sand dropseed, Texas grama, curlymesquite, annuals,
and mesquite trees.

Areas of this map unit are inhabited by dove, quall,
and rabbit. A good selection of forbs is available for
deer forage, but little cover is provided for escape and
resting. Numerous annuals as well as perennial plants
offer food and cover for birds. Woody plantings,
seeding, and grazing management improve the
habitat for wildlife. Small grain provides winter food
for deer.

This soil is poorly suited to most urban uses.
Shrinking and swelling with changes in moisture
content, low strength, and the content of clay are the
most limiting factors. Foundations for roads,
structures, and utilities should be designed and
installed with these factors in mind.

This soil is only moderately well suited to
recreational uses because of restricted permeability.

This soil is in capability subclass Ille and is in the
Claypan Prairie ecological site.

TtA—Tillman clay loam, 0 to 2 percent slopes.
This very deep, nearly level or very gently sloping soil
is on upland plains. The surface is plane or slightly
convex. Slopes average about 1.5 percent. The
mapped areas are irregular in shape and range from
10 to more than 100 acres in size.

Typically, the surface layer is dark brown clay loam
about 6 inches thick. The upper part of the subsoil,
from 6 to 12 inches, is reddish brown clay. The next
part, from 12 to 24 inches, is moderately alkaline,
reddish brown clay. The lower part, from 24 to 80
inches, is yellowish red and red clay that has about 5
to 10 percent calcium carbonate. In some areas the
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soil is underlain by partially weathered, weak red shale
at a depth of 74 to 80 inches.

This soil is well drained. Surface runoff is negligible
or very low. Permeability is slow, and available water
capacity is high. The root zone is deep. The hazards
of water erosion and wind erosion are slight.

Some areas of this map unit have inclusions of
Leeray, Abilene, and Thurber soils and Tillman soils
that are gently sloping and have a surface layer of
loam. Also included are a few areas of soils that are
closely similar to the Tillman soil but are underlain by
limestone bedrock below a depth of 50 inches.
Included soils make up less than 15 percent of any
one mapped area.

The Tillman soil is used mostly as cropland, but
some areas are used as rangeland. The main crops
are cotton, wheat, oats, and grain sorghum.

This soil is well suited to nonirrigated and irrigated
crops. Keeping crop residue on the surface conserves
soil moisture and helps to control runoff. If the soil is
irrigated, a well designed irrigation system and proper
application of water are essential. Also, fertilizer is
needed. A sprinkler or surface irrigation system can be
used. Diversions may be needed to control water from
the higher slopes.

This soil is well suited to rangeland. An inadequate
supply of soil moisture during dry periods is the most
limiting factor. The climax vegetation is mostly mid
and short grasses. Most areas of rangeland support
sideoats grama, Texas wintergrass, white tridens,
threeawns, mesquite trees, and pricklypear.

The potential for wildlife habitat is medium. Areas of
this map unit are inhabited by dove, quail, and small
mammals. Deer and turkey utilize these areas for
feeding where escape or resting cover is available in
nearby areas. Forbs and grasses provide a good food
supply for wildlife. Scattered plantings of woody
vegetation, such as plum, can improve the habitat for
wildlife. Proper grazing by livestock is needed to
maintain habitat quality. Brush management in strips
or patterns improves the habitat.

This soil is poorly suited to most urban uses. Low
strength as it affects streets and roads, shrinking and
swelling with changes in moisture content, a high
potential for corrosion on uncoated steel, and
restricted permeability are the most limiting factors.
They can be overcome by good design and careful
installation procedures.

This soil is well suited to recreational uses.

This soil is in capability subclass Ille and is in the
Clay Loam ecological site.

TuB—Truce fine sandy loam, 2 to 5 percent
slopes. This gently sloping soil is on uplands. It is
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deep to weathered shale. The surface is convex.
Slopes average about 2 percent. The mapped areas
are irregular in shape and range from 15 to more than
100 acres in size.

Typically, the surface layer is yellowish brown fine
sandy loam about 5 inches thick. The upper part of the
subsoil, from 5 to 20 inches, is reddish brown clay.
The next part, from 20 to 34 inches, is yellowish red
clay. The lower part, from 34 to 42 inches, is strong
brown clay. The underlying material, from 42 to 60
inches, is light yellowish brown clay and weakly
consolidated or strongly consolidated shale.

This soil is well drained. Surface runoff is medium.
Permeability is slow, and available water capacity is
low. The root zone is deep, but plant roots cannot
easily penetrate the clayey subsoil. The hazards of
water erosion and wind erosion are moderate.

Some areas of this map unit have inclusions of
Bluegrove, Jolly, Owens, Thurber, and Throck soils.
Also included are a few areas of severely eroded
Truce soils and areas where 10 to 15 percent of the
surface is covered with sandstone fragments.
Inclusions make up less than 15 percent of any one
mapped area.

The Truce soil is used mainly as rangeland. The
better managed areas have a mixture of short and mid
grasses, forbs, and a few scattered post oak trees.

This soil is moderately suited to small grain, forage
sorghum, and cool-season legumes. Terraces and
contour farming are needed to control water erosion.
Keeping crop residue on or near the surface slows
runoff, conserves soil moisture, reduces the hazard of
wind erosion, and lowers the soil temperature.

This soil is moderately suited to native range plants.
Droughtiness is the most limiting factor. The native
range plants are mostly mid and short grasses. Most
areas of rangeland support Texas wintergrass, vine
mesquite, tall dropseed, curlymesquite, annuals, and
mesquite trees. Once native plants have been
removed from the plant community, reestablishing
them is difficult.

Areas of this map unit are inhabited by dove, qualil,
turkey, and deer. Where woody vegetation is more
prevalent, deer and turkey numbers are higher. Forbs
and browse provide much of the food for wildlife.
Planting small grain winter food plots can improve the
habitat for wildlife. Grazing management and range
seeding with food- and cover-producing grasses,
forbs, and legumes also can improve the habitat.

This soil is moderately suited to most urban and
recreational uses. Restricted permeability, shrinking
and swelling with changes in moisture content, low
strength, corrosivity to uncoated steel, and the
moderate erosion hazard are limitations that are
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difficult to overcome. The clayey subsoil is a limitation
on sites for septic tank absorption fields. The slope
limits some recreational uses.

This soil is in capability subclass IVe and is in the
Tight Sandy Loam ecological site.

VnC—Vernon clay, 1to 5 percent slopes. This
moderately deep, gently sloping soil is on side slopes,
in headcut areas that are transitional areas between
uplands and flood plains, and on knolls and low ridges
in the uplands. The mapped areas are narrow and
elongated on the side slopes and oblong or rounded
on the knolls and ridges. The surface layer has been
thinned in many places by water erosion and in some
areas is almost completely removed. In areas where
erosion is active, concretionary gravel originally in the
surface layer and subsoil covers 5 to 20 percent of the
surface. Slopes average about 2.5 percent. The
mapped areas range from 15 to about 200 acres in
size.

Typically, the surface layer is reddish brown clay
about 6 inches thick. The subsoil, from 6 to 28 inches,
also is reddish brown clay. The underlying material,
from 28 to 65 inches, is reddish brown clay and shale
that has clay texture. This soil is calcareous
throughout. Masses and concretions of calcium
carbonate are common in the surface layer and in the
upper part of the subsaoil.

This soil is well drained. Surface runoff is low.
Permeability is very slow, and available water capacity
low or moderate. The root zone is moderately deep,
but plant roots cannot easily penetrate the clayey
subsoil. The hazard of water erosion is severe, and
the hazard of wind erosion is slight.

Contrasting Knoco and Vernon soils and areas of
rock outcrop on shoulder slopes and small spots of
Oil-waste land make up about 10 percent of this map
unit. Small areas of Aspermont and Tillman soils and
Vernon soils that have a surface layer of clay loam
also are part of this unit.

The Vernon soil is used mainly as rangeland. A few
small areas are cropped, but erosion rapidly depletes
the surface layer unless a protective cover is
maintained.

The native range vegetation includes short and mid
grasses and scattered brush. This soil responds well
to brush control and reseeding. When the surface is
left bare, scalding and crusting can occur, resulting in
poor germination of grasses and increased erosion.
Proper stocking rates and controlled grazing can
improve the quality and increase the quantity of
desirable forage.

This soil responds well to reseeding of improved
pasture grasses. Brush and weed control, controlled
grazing, and timely applications of fertilizer improve
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the production and quality of adapted grasses.
Adapted grasses include sideoats grama, sand
bluestem, big bluestem, indiangrass, Caucasian
bluestem, kleingrass, King Ranch bluestem,
johnsongrass, blue panicum, plains bluestem, and old
world bluestem.

Cool-season small grains are the only cultivated
crops adapted to this soil. Droughty conditions occur
most of the time. Scalding and crusting of bare soil
can reduce the rate of permeability, increase the
hazard of erosion, and restrict seed germination and
seedling emergence. A protective cover of crop
residue, limited tillage, terraces, and contour farming
help to control erosion and conserve soil moisture.
The crop residue also helps to maintain productivity
and tilth and helps to prevent crusting. Timely
applications of fertilizer according to the results of soil
tests increase yields in most years.

Areas of this map unit are inhabited by dove and
quail. Deer and turkey may feed on forbs in these
areas and use cover on the adjacent soils. Grazing
management and patterned brush management can
improve the habitat for wildlife. Small patchwork
plantings of woody species that provide food and
cover can increase the diversity of wildlife species.

Low strength, a high shrink-swell potential,
restricted permeability, the severe hazard of water
erosion, a high content of clay, and corrosivity to
uncoated steel limit the use of this soil for urban and
recreational development. Thoughtful planning and
good design, however, can minimize the effects of
these restrictive factors.

This soil is in capability subclass IVe and is in the
Shallow Clay ecological site.

We—Westola fine sandy loam, occasionally
flooded. This very deep, nearly level soil is on the
flood plains along the Brazos River. Slopes are
less than 1 percent in most areas but are undulating in
some areas. The mapped areas are long and narrow
and range from 80 to several hundred
acres in size. The soil is flooded once every 3to 7
years.

Typically, the surface layer is yellowish red fine
sandy loam about 6 inches thick. The underlying
material, from 6 to 60 inches, consists of alternating
strata of yellowish red and reddish yellow fine sandy
loam and fine sand.

This soil is well drained. Surface runoff is negligible.
Permeability is moderately rapid, and available water
capacity is low. The root zone is deep and can be
easily penetrated by plant roots. The hazards of water
erosion and wind erosion are moderate.

Included with this soil in mapping are some small
areas of Clairemont soils. Also included are small
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areas adjacent to sloughs where slopes are more than
1 percent and areas where the surface layer is silt
loam. Inclusions make up less than 10 percent of any
one mapped area.

The Westola soil is used mainly as cropland. Small
grain, cotton, and grain sorghum are the main crops.

The potential for cultivated crops is high. Keeping
crop residue on or near the surface increases the rate
of water infiltration, conserves soil moisture, and helps
to control erosion.

The potential for native range plants is high. An
inadequate supply of soil moisture is the most limiting
factor. Yields of short and mid grasses are good
during favorable years. Some livestock are lost during
severe floods.

Areas of this map unit are inhabited by deer, turkey,
squirrel, dove, qualil, furbearers, and numerous
reptiles and amphibians. Turkeys commonly use the
larger trees for roosting. Many choice plants provide
resting and escape cover for deer and turkey. The tall
grasses provide ideal nesting sites. Grazing
management improves the habitat for wildlife. Small
grain plots provide food for deer and turkey.

The potential for most urban uses is poor. Flooding
is the most restrictive feature.

The potential for recreational uses is only moderate
because of flooding.

This soil is in capability subclass Ilw and is in the
Loamy Bottomland ecological site.

Wh—Wheatwood silt loam, occasionally
flooded. This very deep, nearly level soil is on the
flood plains along the Brazos River. The surface is
plane or slightly concave. Slopes generally are less
than 1 percent but are undulating in places. The
mapped areas are long and narrow and range from 80
to several hundred acres in size. The soil is flooded
once every 3 to 10 years.

Typically, the surface layer is reddish brown silt
loam about 7 inches thick. The subsoil, from 7 to 40
inches, also is reddish brown silt loam. The underlying
material, from 40 to 80 inches, is yellowish red silt
loam.

This soil is well drained. Surface runoff is negligible.
Permeability is moderate, and available water capacity
is low or moderate. The root zone is deep and can be
easily penetrated by plant roots. The hazards of water
erosion and wind erosion are slight.

Included in this map unit are areas of soils that are
closely similar to the Wheatwood soil but have buried
A horizons and areas of Clearfork and Westola soils.
Also included are small areas adjacent to sloughs
where slopes are more than 1 percent and areas
where the surface layer is loam. Inclusions make up
less than 15 percent of any one mapped area.
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The Wheatwood soil is used mainly as cropland.
Small grain and grain sorghum are the main crops.

The potential for cultivated crops is high. Keeping
crop residue on or near the surface increases the rate
of water infiltration, conserves soil moisture, and helps
to control wind erosion.

Areas of this map unit are inhabited by deer, turkey,
squirrel, dove, qualil, furbearers, and numerous
reptiles and amphibians. Turkeys commonly use the
larger trees for roosting. Many choice plants provide
resting and escape cover for deer and turkey. The tall
grasses provide ideal nesting sites. Grazing
management improves the habitat for wildlife. Small
grain plots provide food for deer and turkey.

This soil is poorly suited to most urban uses.
Flooding is a severe hazard that is very difficult to
overcome.

This soil is poorly suited to most recreational uses.
Flooding restricts the use of this soil for playgrounds
and camp areas.

This soil is in capability subclass Ilw and is in the
Loamy Bottomland ecological site.

WtB—Wichita clay loam, 1 to 3 percent slopes.
This very deep, very gently sloping soil is on terraces
and alluvial plains. The surface is convex. Slopes
average 1.5 percent. The mapped areas are
irregular in shape and range from 25 to about 75
acres in size.

Typically, the surface layer is brown clay loam about
5 inches thick. The upper part of the subsoil, from 5 to
31inches, is reddish brown and yellowish red clay
loam. The lower part, from 31 to 80 inches, is reddish
yellow clay loam that has concretions and masses of
calcium carbonate.

This soil is well drained. Surface runoff is very low.
Permeability is moderately slow, and available water
capacity is high. The root zone is deep. The hazard of
water erosion is slight, and the hazard of wind erosion
is moderate.

Contrasting Owens and Harpersville soils on the
steeper side slopes, Sagerton and Tillman soils on the
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slightly higher ridges and in positions similar to those
of the Wichita soil, and small spots of Oil-waste land
make up about 10 percent of this map unit.

About 85 percent of this map unit is rangeland. The
remaining 15 percent is cropland, except for small
areas that have been seeded to improved pasture.

The natural climax range vegetation consists of
short and mid grasses. This soil responds well to
brush control and reseeding. Proper stocking rates
and controlled grazing with adequate deferments
increase the quantity and improve the quality of
desirable forage.

Droughtiness is a problem in most years when this
soil is used as cropland. Cool-season small grain
usually grows better than warm-season crops, though
both are adapted. A surface crust forms if bare soil is
exposed to heavy rainfall. The crust decreases the
rate of permeability, increases the hazard of erosion,
and restricts seed germination and emergence. A
protective cover of crop residue, timely but limited
tillage, crop rotation, terraces, and contour farming
conserve soil moisture and help to prevent excessive
erosion. Crop residue management helps to maintain
productivity and tilth and helps to prevent crusting.
Timely applications of fertilizer increase yields in most
years.

Areas of this map unit are inhabited by dove, qualil,
and small mammals. Deer and turkey utilize these
areas for feeding where escape or resting cover is
available in nearby areas. Forbs and grasses provide
a good food supply for wildlife. Scattered plantings of
woody vegetation, such as plum, can improve the
habitat for wildlife. Proper grazing by livestock is
needed to maintain habitat quality. Brush management
in strips or patterns improves the habitat.

Restricted permeability, a high content of clay, low
strength, and a moderate shrink-swell potential are
limitations if this soil is used for urban development.

This soil is well suited to recreational development.

This soil is in capability subclass lle and is in the
Clay Loam ecological site.
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Prime farmland is one of several kinds of important
farmland defined by the U.S. Department of
Agriculture. It is of major importance in meeting the
Nation’s short- and long-range needs for food and
fiber. Because the supply of high-quality farmland is
limited, the U.S. Department of Agriculture recognizes
that responsible levels of government, as well as
individuals, should encourage and facilitate the wise
use of our Nation’s prime farmland.

Prime farmland, as defined by the U.S. Department
of Agriculture, is land that has the best combination
of physical and chemical characteristics for producing
food, feed, forage, fiber, and oilseed crops and is
available for these uses. It could be cultivated land,
pastureland, forest land, or other land, but it is not
urban or built-up land or water areas. The soil
gualities, growing season, and moisture supply are
those needed for the soil to economically produce
sustained high yields of crops when proper
management, including water management, and
acceptable farming methods are applied. In general,
prime farmland has an adequate and dependable
supply of moisture from precipitation or irrigation, a
favorable temperature and growing season,
acceptable acidity or alkalinity, an acceptable salt and
sodium content, and few or no rocks. It is permeable
to water and air. It is not excessively erodible or
saturated with water for long periods, and it either is

not frequently flooded during the growing season or
is protected from flooding. The slope ranges mainly
from O to 5 percent. More detailed information about
the criteria for prime farmland is available at the
local office of the Natural Resources Conservation
Service.

About 133,130 acres in Throckmorton County, or
nearly 23 percent of the total acreage, meets the
requirements for prime farmland. Scattered areas of
this land are throughout the county. General soil map
units 1 and 2 have the largest areas of prime
farmland. The main crops grown on this land are
cotton, grain sorghum, oats, wheat, and forage
sorghum.

The map units in the survey area that are
considered prime farmland are listed in table 5. This
list does not constitute a recommendation for a
particular land use. On some soils included in the list,
inadequate rainfall is a limitation. These soils may
qualify as prime farmland if this limitation is overcome
by irrigation. Onsite evaluation is needed to determine
whether or not the limitation has been overcome by
corrective measures. The extent of each listed map
unit is shown in table 4. The location is shown on the
detailed soil maps at the back of this publication. The
soil qualities that affect use and management are
described under the heading “Detailed Soil Map
Units.”
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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 to
prevent 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 behavioral
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 recreational 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 estimated
yields of the main crops and pasture plants are listed for
each soil, the system of land capability classification

used by the Natural Resources Conservation Service is
explained, and prime farmland is described.

Planners of management systems for individual
fields or farms should consider the detailed
information given in the description of each soil under
the heading “Detailed Soil Map Units.” Specific
information can be obtained from the local office of the
Natural Resources Conservation Service or the Texas
Agricultural Extension Service.

According to statistics from the Natural Resources
Conservation Service, about 82,000 acres in
Throckmorton County was used for crops in 1991. The
main crops were cotton, wheat, grain, and forage
sorghum. The field crops suited to the soils and
climate of the survey area include some that are not
now commonly grown. Peanuts, guar, corn,
sunflowers, castor beans, mung beans, and similar
crops can be grown if economic conditions are
favorable. Grass seed can be produced from
kliengrass, switchgrass, and various introduced
bluestems.

Some areas are used for truck crops. The deep,
loamy, well drained Grandfield soils are especially
suited to truck crops where slopes are less than 3
percent. These soils also are suited to small and large
fruits, vineyards, and nursery plants. Production is
limited mainly by the amount of rainfall or the
availability of irrigation water. The deep, loamy soils on
flood plains generally are poorly suited to truck crops
and horticultural crops because of the danger of
flooding and the concentration of cold air. The latest
information about growing specialty crops can be
obtained from local offices of the Texas Agricultural
Extension Service and Natural Resources
Conservation Service.

The potential of the soils in Throckmorton County
for increased production of food and fiber is good. More
than 100,000 acres of soils that have good potential
for cropland is currently used as rangeland. In addition
to the reserve production capacity represented by this
acreage, food and fiber production could be increased
considerably by applying the latest crop-production
technology to all of the cropland in the county. The
information provided in this soil survey can greatly
facilitate the application of such technology.
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Erosion is the major problem on nearly all of the
cropland in the county. Water erosion is a hazard on
nearly all of the cropland where slopes are more than
1 percent. A plant cover, contour farming (fig. 11),
terraces, and grassed waterways reduce the risk of
water erosion. Wind erosion is a hazard on the more
sandy soils, especially when the surface is bare. It
occurs most often during droughts and the windstorms
that occur in winter and spring. Cotton can provide
adequate cover during the growing season but does
not leave enough residue on the surface to protect
and improve the soil. Rotating cotton with grain
sorghum and small grain increases the amount of
crop residue and thus minimizes wind erosion.

Loss of the surface layer through 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. In some
eroded areas undesirable salts are mixed with the
topsoil, causing a dense crust to form on the surface.
The crust reduces the ability of air and moisture to
enter the soil and hinders the emergence of crop
seedlings. Loss of the surface layer is especially
damaging if the soil is shallow. Secondly, water
erosion on farmland results in the sedimentation of
streams. Controlling water erosion minimizes this
pollution and improves the quality of water for urban
uses, recreation, and wildlife.

Erosion-control practices should provide a
protective cover, reduce the runoff rate, and increase
the rate of water intake. A cropping system that keeps
a plant cover on the soil for long periods can hold soil
losses to amounts that do not reduce yields.

Erosion is especially damaging on soils that are
moderately deep to bedrock, such as Bluegrove,
Rowden, and Vernon soils. As erosion reduces the
thickness of these soils, the root zone becomes more
restricted and the ability of the soils to store moisture
for plant use is reduced.

Crop residue management is an effective
management practice. A good cover of crop residue
helps to prevent surface compaction during periods of
rainfall, minimizes crusting, slows runoff, and
conserves soil moisture. It shades the soil and thus
reduces the soil temperature. In addition, it adds
organic matter to the soil, improves tilth, and
minimizes packing by farm machinery. The crop
residue should be protected from grazing and burning.
Tillage equipment that keeps the residue on the
surface should be used.

The use of conservation tillage on the soils in
Throckmorton County is increasing. Conservation
tillage is effective in controlling erosion on sloping land
and can be adapted to most of the soils in the county.
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Diversion terraces and field terraces reduce the
length of slopes and thus slow runoff. Terraces are
most practical on deep and moderately deep soils that
have smooth slopes.

Yields 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 6. In any given yeatr,
yields may be higher or lower than those indicated in
the table because of variations in rainfall and other
climatic factors. The land capability classification of
each map unit also is shown in the table.

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 ensures
the smallest possible loss.

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 6 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 Natural Resources Conservation Service
or of the Texas Agricultural Extension Service can
provide information about the management and
productivity of the soils for those crops.

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
criteria used in grouping the soils do not include major
and generally expensive landforming that would
change slope, depth, or other characteristics of the
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Figure 11.—Contour farming in an area of Leeray silty clay, 0 to 2 percent slopes. Crop rows that follow the contour of the land help
to protect this soil from erosion.

soils, nor do they include 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.

Capability classes, the broadest groups, are
designated by numerals | through VIIl. The numerals
indicate progressively greater limitations and narrower
choices for practical use. The classes are defined as
follows:

Class I soils have few limitations that restrict their
use.

Class Il soils have moderate limitations that reduce
the choice of plants or that require moderate
conservation practices.

Class 1l 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 VII soils have very severe limitations that
make them unsuitable for cultivation.

Class VIII 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, e,
w, S, or c, to the class numeral, for example, lle. The
letter e shows that the main hazard is the 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 c, 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
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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.

The capability classification of each map unit is
given in the section “Detailed Soil Map Units” and in
the yields table.

Rangeland

By Reginald D. Quiett, range conservationist, Natural
Resources Conservation Service.

Rangeland is land on which native vegetation
consists of a variety of grasses, grasslike plants,
forbs, shrubs, and trees. The vegetative species are
generally suitable for grazing and occur in sufficient
amounts to be used for grazing. Rangeland, or native
grassland, receives no regular or frequent cultural
treatment. The composition and production of the
plant community are determined by the soll, climate,
topography, overstory canopy, and grazing
management.

About 85 percent of Throckmorton County is
rangeland. Cow-calf and stocker steer operations are
dominant in the county. The average size of an
operating unit is about 1,160 acres.

On many ranches the forage produced on
rangeland is supplemented by small grain. In winter
the native forage is often supplemented by protein
concentrate.

A typical growth curve for native vegetation
representing the percentage of total growth occurring
each month would be:

Jan. |Feb. |[Mar. |April|May|June|July|Aug. |Sept.|Oct. |Nov. |Dec.

1 | 2 |3 | 7| 20]30]15]| 5| 10| 4 |2 |1

Approximately 65 percent of the annual production
of forage occur in the months of May through July
responding to spring and early summer rains. A
second smaller growth period may occur in the fall if
sufficient moisture is available.

The native vegetation in much of the county has
been greatly depleted by continued excessive use and
elimination of fire. Much of the acreage that was once
open grassland is now covered with brush, weeds,
and cactus. The amount of forage produced may be
less than half of that originally produced. Productivity
of the range can be increased by management
practices that are effective for specific kinds of soil
and range sites.

Soil Survey

Ecological Sites

Range management requires a knowledge of the
kind of soil and of the potential natural, or climax, plant
community.

Different kinds of soil vary in their capacity to
produce grasses and other plants for grazing. Soils
that produce about the same kinds, amounts, and
proportions of forage make up a ecological site.

An ecological 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, or proportion of range
plants. The relationship between soils and vegetation
was established during this survey; thus, ecological
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 plants. Soil reaction, salt
content, and a seasonal high water table are also
important.

The climax vegetation on the ecological site is the
stabilized natural plant community that the site is
capable of producing. It consists of the plants that
were growing on the site when the region was first
settled. This plant community reproduces itself and
changes very little as long as the environment remains
unchanged. If cultivated crops are not grown, the most
productive combination of forage plants on an
ecological site is generally the climax vegetation.

A rangeland ecological site may be evaluated by
three distinct methods: similarity index, rangeland
trend, and rangeland health..

Similarity index is a comparison of the present plant
community to the historic climax plant community.
Similarity index is the percentage, by weight, of
historic climax vegetation that is found in present plant
community. Similarity index provides an indication of
past disturbance as well as potential for improvement.

Rangeland trend determinations assess the
direction of change occurring in the present plant
community compared to the historic climax plant
community. The plant community may be either
moving toward or away from the historic climax plant
community. This rating provides information to
landowners regarding the direction of change in the
plant community in response to present management.

Rangeland health is a determination of how the
ecological processes on a rangeland ecological site
are functioning. Ecological processes evaluated
include the water cycle, nutrient cycle, and energy flow.
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Knowledge of the ecological site is necessary as a
basis for planning and applying the management
needed to maintain or improve the desired plant
community for selected uses. Such information is
needed to support management objectives, develop
planned grazing systems and stocking rates,
determine suitable wildlife management practices,
evaluate the potential for recreational uses, and
determine the condition of watersheds.

How rangeland is managed affects forage
production, species composition, plant health, and the
ability to the vegetation to protect the soil. Rangeland
management requires knowledge of the kinds of soil
and of the historic climax plant community. Effective
range management conserves rainfall, enhances
water quality, reduces the hazard of downstream
flooding, improves yields, provides forage for livestock
and wildlife, enhances recreational opportunities, and
protects the soil.

The primary range management practices used in
Throckmorton County include prescribed grazing,
stock-water developments, and fences. If undesirable
plants become dominant, range seeding, brush
management, or prescribed burning are commonly
used.

Table 7 shows the ecological site and the potential
annual production of vegetation in favorable, average,
and unfavorable years. Only those soils that are suited
to rangeland are listed.

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, or climax, 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, normal, and unfavorable
years. In a favorable year, the amount and distribution
of precipitation and the temperature make growing
conditions substantially better than average. In a
normal year, growing conditions are well below
average, generally because of low available soil
moisture.

The ecological sites in Throckmorton County are
described in the paragraphs that follow. The names of
the ecological sites are Clay Loam, Clay Slopes,
Clayey Upland, Claypan Prairie, Draw, Loamy
Bottomland, Loamy Prairie, Loamy Sand, Low Stony
Hill, Redland, Rocky Hill, Sandstone Hill, Sandy,
Sandy Bottomland, Sandy Loam, Shaley Hill, Shallow
Clay, Very Shallow, and Very Shallow Clay.

61

Clay Loam ecological site. The Abilene soil in
map unit AbA, the Aspermont soil in map unit AsC,
the Nukrum soil in map unit NuB, the Nuvalde soils in
map units NvA and NvB, the Rowden soil in map unit
RdA, the Rowena soils in map units ReA and ReB, the
Sagerton soils in map units SaA and SaB, the
Springcreek soil in map unit StB and LsD, the
Swenson soil in map unit SwA, the Tillman soil in map
unit TtA, and the Wichita soil in map unit WtB are in
this ecological site. The climax plant community
consists of short and mid grasses. The composition,
by weight, is about 90 percent grasses, 10 percent
forbs, and a trace of woody plants.

The climax vegetation consists of about 25 percent
sideoats grama; 25 percent vine mesquite and Arizona
cottontop; 15 percent buffalograss and blue grama; 15
percent Texas wintergrass, western wheatgrass, and
Canada wildrye; and 10 percent white tridens,
dropseeds, plains bristlegrass, Texas cupgrass, and
silver bluestem. The 10 percent of the composition
made up of forbs consists of Engelmann daisy, heath
aster, ragweed, greenthread, dotted gayfeather, guara,
verbena, trailing ratany, curlycup gumweed, Maximilian
sunflower, milkvetch, and blue-eyed grass. Trace
amounts of vine ephedra, condalia, and live oak are in
some areas. The approximate total annual yield of air-
dry herbage from the climax vegetation ranges from
1,500 to 3,000 pounds per acre, depending on rainfall.

If regression occurs as a result of heavy grazing,
buffalograss and Texas wintergrass replace mid
grasses and dominate the site. Continued heavy
grazing results in a plant community of low-quality
forbs and grasses, such as broomweed, threeawns,
Texas grama, and of woody species, such as
mesquite, condalia, pricklypear, and tasajillo.

Clay Slopes ecological site. The Throck soil in
map unit ThC and map unit LtD is in this ecological
site. The climax plant community is an open mid grass
prairie dominated by big bluestem and little bluestem.
The composition, by weight, is about 90 percent
grasses, 5 percent forbs, and 5 percent woody plants.

The climax vegetation consists of about 10 percent
big bluestem; 10 percent little bluestem; 10 percent
indiangrass; 5 percent Arizona cottontop; 5 percent
switchgrass; 15 percent sideoats grama; 5 percent
Texas wintergrass; 15 percent buffalograss, meadow
dropseed, white tridens, slim tridens, and curly
mesquite; and 5 percent threeawns, hairy, and Texas
grama. The 5 percent of the composition made up of
forbs consists of Engelmann daisy, heath aster,
sagewort, woolyshite, ragweed, verbena, bundleflower,
curlycup gumweed, trailing ratany, primrose, wild
onion, globemallow, dotted gayfeather, gaillardia,
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eryngo, gray goldaster, and sawleaf daisy. The 5
percent of the composition made up of woody plants
consists of hackberry, ephedra, elbowbush, dalea,
bumelia, skunkbush, catclaw acacia, and greenbriar.
The approximate total annual yield of air-dry herbage
from the climax vegetation ranges from 2,000 to 3,500
pounds per acre, depending on rainfall.

If regression occurs as a result of heavy grazing,
big bluestem, indiangrass, switchgrass, and little
bluestem decrease in abundance and Arizona
cottontop, sideoats grama, vine mesquite, Texas
wintergrass, and tall dropseed increase initially. If
heavy grazing continues, buffalograss, Texas
wintergrass, and threeawns become dominant and
mesquite, pricklypear, catclaw, and lotebush invade.

Clayey Upland ecological site. The Leeray soil in
map unit LeA is in this ecological site. The climax plant
community is an open mid grass prairie. Sideoats
grama and Texas wintergrass are the dominant
grasses on flats. The composition, by weight, is about
95 percent grasses, 5 percent forbs, and a trace of
woody plants.

The climax vegetation consists of about 15 percent
sideoats grama; 15 percent vine mesquite; 15 percent
Texas wintergrass; 10 percent western wheatgrass
and Texas bluegrass; 10 percent buffalograss and
curly mesquite; 5 percent white tridens and silver
bluestem; 10 percent Arizona cottontop; 15 percent tall
dropseed, meadow dropseed, and Texas cupgrass;
and a trace amount of Japanese brome and Texas
grama. The 5 percent of the composition made up of
forbs consists of catclaw, sensitive briar, heath aster,
western ragweed, Engelmann daisy, slender
greenthread, dotted gayfeather, and guara. The trace
amount of woody plants consists of hackberry, vine
ephedra, lotebush, and bumelia. The approximate
total annual yield of air-dry herbage from the climax
vegetation ranges from 2,500 to 4,500 pounds per
acre, depending on rainfall.

If regression occurs as a result of heavy grazing,
vine mesquite, white tridens, sideoats grama, and
Arizona cottontop begin to disappear and silver
bluestem, buffalograss, curly mesquite, and Texas
wintergrass initially increase in abundance. Continued
heavy grazing allows lotebush, mesquite, pricklypear,
threeawns, and Texas wintergrass to dominate the
site.

Claypan Prairie ecological site. The Thurber soil
in map unit TrA is in this ecological site. The climax
plant community is an open mid and short grass
prairie dominated by sideoats grama. The
composition, by weight, is about 90 percent grasses,
10 percent forbs, and a trace of woody plants.

The climax vegetation consists of about 25 percent
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sideoats grama; 30 percent Arizona cottontop, vine
mesquite, tall dropseed, meadow dropseed, sand
dropseed, silver bluestem, and white tridens; 20
percent buffalograss and blue grama; 15 percent
Texas wintergrass and western wheatgrass; and a
trace of threeawns. The 10 percent of the composition
made up of forbs consists of heath aster, bush
sunflower, dotted gayfeather, Engelmann daisy;,
western ragweed, verbena, sagewort, greenthread,
Maximilian sunflower, wild onion, trailing ratany, and
sensitive briar. The trace amount of woody plants
consists of vine ephedra and lotebush. The
approximate total annual yield of air-dry herbage from
the climax vegetation ranges from 1,500 to 3,500
pounds per acre, depending on rainfall.

If regression occurs as a result of heavy grazing,
sideoats grama decreases in abundance and
buffalograss and Texas wintergrass dominate the site.
Continued heavy grazing results in an invasion of
mesquite, lotebush, pricklypear, hairy tridens, tumble
lovegrass, and annual grasses.

Draw ecological site. The Gageby soil in map unit
Ga is in this ecological site. The climax plant
community consists of mid grasses dominated by
sideoats grama and vine mesquite. The composition,
by weight, is about 90 percent grasses, 5 percent
forbs, and 5 percent woody plants.

The climax vegetation consists of about 20 percent
vine mesquite; 15 percent sideoats grama; 20 percent
western wheatgrass and Texas wintergrass; 10
percent Arizona cottontop and plains bristlegrass; and
25 percent silver bluestem, blue grama, meadow
dropseed, and white tridens. The 5 percent of the
composition made up of forbs consists of Engelmann
daisy, bush sunflower, heath aster, Maximilian
sunflower, dotted gayfeather, guara, verbena,
sagewort, trailing ratany, greenthread, primrose, and
ragweed. The 5 percent of the composition made up
of woody plants consists of hackberry, elm, vine
ephedra, fourwing saltbush, wolfberry, bumelia, prickly
ash, catclaw acacia, and western soapberry. The
approximate total annual yield of air-dry herbage from
the climax vegetation ranges from 3,000 to 4,500
pounds per acre, depending on rainfall.

If regression occurs as a result of heavy grazing,
buffalograss, Texas wintergrass, and meadow
dropseed initially increase in abundance. It heavy
grazing continues, mesquite, pricklypear, and annual
grasses invade and buffalograss and Texas
wintergrass become the dominant grasses.

Loamy Bottomland ecological site. The
Clairemont soil in map unit Cm, the Clearfork soil in
map unit Co, the Westola soil in map unit We, and the
Wheatwood soil in map unit Wh are in this ecological
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site. The climax plant community consists of tall and
mid grasses and an abundance of forbs and woody
plants. The composition, by weight, is about 75
percent grasses, 10 percent forbs, and 15 percent
woody plants.

The climax vegetation consists of about 40 percent
indiangrass, switchgrass, big bluestem, and little
bluestem; 15 percent vine mesquite and sideoats
grama; 20 percent Canada wildrye, Texas wintergrass,
western wheatgrass, Texas and bluegrass; and trace
amounts of dropseeds, plains lovegrass, plains
bristlegrass, Arizona cottontop, silver bluestem,
buffalograss, white tridens, and tobosagrass. The 10
percent of the composition made up of forbs consists
of Engelmann daisy, Maximilian sunflower, heath
aster, guara, bundleflower, sagewort, verbena,
sensitive briar, ragweed and greenthread. The 15
percent of the composition made up of woody plants
consists of cottonwood, elm, hackberry, oaks, pecan,
bumelia, western soapberry, redbud, plum, and
greenbriar. The approximate total annual yield of air-
dry herbage from the climax vegetation ranges from
4,000 to 8,000 pounds per acre, depending on rainfall.

If regression occurs as a result of heavy grazing,
the tall grasses are initially replaced by sideoats
grama, vine mesquite, Texas wintergrass, and western
wheatgrass. Continued heavy grazing results in a
plant community of Texas wintergrass, western
wheatgrass, threeawns, many annual grasses, forbs,
and a greatly increased amount of woody plants.

Loamy Sand ecological site. The Grandfield soil
in map unit GdB is in this ecological site. The climax
plant community is a tall grass prairie with scattered
spots of oaks and an abundance of forbs. The
composition, by weight, is about 85 percent grasses, 5
percent forbs, and 10 percent woody plants.

The climax vegetation consists of about 25 percent
big bluestem, indiangrass, and switchgrass; 30
percent little bluestem; 5 percent purpletop tridens and
giant dropseed; 5 percent Canada wildrye and Texas
bluegrass; 10 percent sideoats grama and sand
lovegrass; and 10 percent plains bristlegrass, Arizona
cottontop, silver bluestem, sand dropseed, sand
paspalum, Scribner panicum, and threeawns. The 5
percent of the composition made up of forbs consists
of Engelmann daisy, primrose, prairie clover, dotted
gayfeather, sagewort, verbena, dayflower, ragweed,
guara, pricklypoppy, woollywhite, croton, western
indigo, and sensitive briar. The 10 percent of the
composition made up of woody plants consists of post
oak, blackjack oak, hackberry, skunkbush, bumelia,
prickly ash, shin oak, yucca, bundleflower, greenbriar,
elbowbush, dalea, and plum. The approximate total
annual yield of air-dry herbage from the climax
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vegetation ranges from 3,000 to 6,000 pounds per
acre, depending on rainfall.

If regression occurs as a result of heavy grazing,
the tall grasses are grazed out and little bluestem may
initially increase in abundance. If heavy grazing
continues, the site has dense stands of oak and
greenbriar, mesquite invades, and the dominant
grasses are threeawns, sand dropseed, fringed
signalgrass, gummy lovegrass, and sand paspalum.

Low Stony Hill ecological site. The Palopinto soil
in map unit PaC is in this ecological site. The climax
plant community is a live oak and post oak savannah
with an understory of mid grasses and scattered tall
grasses. Sideoats grama and little bluestem are the
dominant grasses. The composition, by weight, is
about 75 percent grasses, 10 percent forbs, and 15
percent woody plants.

The climax vegetation consists of about 15 percent
sideoats grama; 10 percent little bluestem; 10 percent
Canada wildrye and Texas wintergrass; 10 percent
vine mesquite, green sprangletop, and Texas
cupgrass; 5 percent dropseeds and silver bluestem;
10 percent indiangrass and big bluestem; 10 percent
buffalograss, curly mesquite, and hairy grama; and
trace amounts of slim tridens, rough tridens,
threeawns, and red grama. The 10 percent of the
composition made up of forbs consists of Engelmann
daisy, bush sunflower, orange zexmania, sagewort,
mealycup sage, and dotted gayfeather. The 15
percent of the composition made up of woody plants
consists of about 10 percent live oak, post oak, and
shin oak and 5 percent catclaw, lotebush, yucca,
honeysuckle, pricklypear, prickly ash, sumacs, and
bumelia. The approximate total annual yield of air-dry
herbage from the climax vegetation ranges from 2,500
to 3,500 pounds per acre, depending on rainfall.

If regression occurs as a result of heavy grazing,
the mid and tall grasses are replaced by buffalograss,
slim tridens, and Texas wintergrass. Continued heavy
grazing results in an invasion of threeawns, red
grama, hairy tridens, catclaw, and pricklypear.

Redland ecological site. The Speck soils in map
units SpB and SsB are in this ecological site. The
climax plant community is a live oak and post oak
savannabh. Little bluestem is the dominant grass, and
the site supports an abundance of forbs and woody
species. The composition, by weight, is about 80
percent grasses, 5 percent forbs, and 15 percent
woody plants.

The climax vegetation consists of about 30 percent
little bluestem, big bluestem, and indiangrass; 20
percent sideoats grama, tall dropseed, silver
bluestem, vine mesquite, Texas cupgrass, green
sprangletop, and plains lovegrass; 15 percent Texas
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wintergrass and Canada wildrye; 5 percent fall
witchgrass; 10 percent buffalograss and curly
mesquite; and a trace of threeawns. The 5 percent of
the composition made up of forbs consists of
Maximilian sunflower, bush sunflower, Engelmann
daisy, dotted gayfeather, sagewort, bundleflower,
trailing wildbean, western indigo, heath aster, western
ragweed, and sensitive briar. The 15 percent of the
composition made up of woody plants consists of
about 10 percent live oak, post oak, Texas oak, and
Bigelow oak and 5 percent elm, hackberry, redbud,
bumelia, sumacs, elbowbush, catclaw memosa,
greenbriar, ephedra, dalea, and honeysuckle. The
approximate total annual yield of air-dry herbage from
the climax vegetation ranges from 2,500 to 5,000
pounds per acre, depending on rainfall.

If regression occurs as a result of heavy grazing,
the tall grasses are initially replaced by sideoats
grama, Texas wintergrass, silver bluestem, and
buffalograss. Continued heavy grazing results in a site
that is dominated by buffalograss, Texas grama, red
grama, hairy tridens, Texas wintergrass, scrub live
oak, Bigelow oak, mesquite, and lotebush.

Rocky Hill ecological site. The Owens soils in
map units OSE and OrE is in this ecological site. The
climax plant community is a mixture of mid and tall
grasses with scattered woody plants. Because they
receive less direct sunlight, north-facing slopes
support a denser canopy of vegetation than south-
facing slopes. The composition, by weight, is about 80
percent grasses, 5 percent forbs, and 15 percent
woody plants.

The climax vegetation consists of about 30 percent
big bluestem, indiangrass, switchgrass, purpletop
tridens, and little bluestem; 15 percent sideoats
grama; 15 percent Arizona cottontop, vine mesquite,
and threeawns; and 5 percent Texas wintergrass and
Canada wildrye. The 5 percent of the composition
made up of forbs consists of heath aster, Engelmann
daisy, bush sunflower, sagewort, guara, dotted
gayfeather, trailing ratany, bigtop dalea, skullcap, gray
goldaster, plains blackfoot, verbena, bundleflower,
sensitive briar, and Maximilian sunflower. The 15
percent of the composition made up of woody plants
consists of about 5 percent skunkbush sumac,
littleleaf sumac, and flameleaf sumac and 10 percent
hackberry, elbowbush, bumelia, ephedra, plum dalea,
oaks, lotebush, prickly ash, catclaw, and yucca. The
approximate total annual yield of air-dry herbage from
the climax vegetation ranges from 1,200 to 2,400
pounds per acre, depending on rainfall.

If regression occurs as a result of heavy grazing,
the tall grasses are replaced initially by little bluestem
and sideoats grama and then by buffalograss, Texas
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wintergrass, slim tridens, and rough tridens. Continued
heavy grazing results in an invasion of red grama,
Texas grama, threeawns, western ragweed, many
annual forbs, catclaw, mesquite, and pricklypear.

Sandstone Hill ecological site. The Bluegrove soil
in map unit BeD and the Jolly soil in map unit JrD are
in this ecological site. The climax plant community is a
mixture of mid and tall grasses with an open stand of
post oak and other trees. Little bluestem is the
dominant grass. The composition, by weight, is about
80 percent grasses, 5 percent forbs, and 15 percent
woody plants.

The climax vegetation consists of about 25 percent
little bluestem; 15 percent big bluestem, indiangrass,
and switchgrass; 15 percent sideoats grama and sand
lovegrass; 5 percent silver bluestem, hairy grama, and
hooded windmillgrass; 10 percent Scribner panicum,
dropseeds, purpletop tridens, buffalograss, and blue
grama; and 10 percent Texas wintergrass and Canada
wildrye. The 5 percent of the composition made up of
forbs consists of Engelmann daisy, bush sunflower,
bundleflower, prairie clover, lespedeza, and ragweed.
The 15 percent of the composition made up of woody
plants consists of about 10 percent post oak,
blackjack oak, and live oak and 5 percent elm, Texas
ash, greenbriar, skunkbush, honeysuckle, elbowbush,
bumelia, and prickly ash. The approximate total
annual yield of air-dry herbage from the climax
vegetation ranges from 2,500 to 4,000 pounds per
acre, depending on rainfall.

If regression occurs as a result of heavy grazing,
big bluestem, indiangrass, switchgrass, and sand
lovegrass are replaced initially by little bluestem and
sideoats grama and then by silver bluestem, hairy
grama, buffalograss, blue grama, and Texas
wintergrass. Continued heavy grazing results in an
increase in the amount of invaders, such as
threeawns, red lovegrass, sand dropseed, and annual
grasses. Post oak, elm, greenbriar, and mesquite
increase in abundance with regression of the grasses.

Sandy ecological site. The Anson soil in map unit
AnB is in this ecological site. The climax plant
community is a tall grass prairie with scattered spots
of oaks. The composition, by weight, is about 75
percent grasses, 5 percent forbs and 20 percent
woody plants.

The climax vegetation consist of about 25 percent
little bluestem; 15 percent big or sand bluestem,
switchgrass, and indiangrass; 25 percent purpletop,
tridens, tall dropseed, Canada wildrye, silver bluestem,
hairy grama, plains bristlegrass, Arizona cottontop
and sideoats grama; 5 percent sand lovegrass; 5
percent sand dropseed, hooded windmillgrass,
threeawn panicum and paspalums. The 5 percent of
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the composition made up of forbs consists or
primroses, western ragweed, sagewart and sensitive
briar. The 20 percent of the composition made up of
woody plants consists of 15 percent post oak and
blackjack oak; 5 percent skunkbrush, bumelia, sand
sage, hackberry, plum, prickly ash, and greenbriar.
The approximate total annual yield of air-dry herbage
from the climax vegetation ranges from 3,000 to 4,000
pounds per acre, depending on rainfall.

If regression occurs as a result of heavy grazing,
the tall grasses are grazed out and little bluestem may
initially increase. If heavy grazing continues, the site
will be dominated eventually by dense stands of oak
and greenbriar, mesquite will invades and the
dominant grasses are threeawns, sand dropseed, and
gummy lovegrass.

Sandy Bottomland ecological site. The Lincoln
soil in map unit Ln is in this ecological site. The climax
plant community consists of tall grasses and a wide
variety of desirable forbs and browse. As a result of
deposition, the vegetation may occur as a pure stand
of grasses dominated by little bluestem. The
composition, by weight, is about 95 percent grasses, 5
percent forbs, and a trace of woody plants

The climax vegetation consists of about 55 percent
switchgrass, indiangrass, big bluestem, giant
dropseed, and purpletop tridens; 15 percent Canada
wildrye and western wheatgrass; 10 percent little
bluestem; 10 percent sand lovegrass, vine mesquite,
Arizona cottontop, Texas cupgrass, and sideoats
grama; 5 percent Texas wintergrass and Texas
bluegrass; and trace amounts of beaked panicum, fall
witchgrass, sand paspalum, and sand dropseed. The
5 percent of the composition made up of forbs
consists of prairie senna, western indigo, Maximilian
sunflower, bush sunflower, guara, heath aster,
sagewort, dayflower, trailing wildbean, bundleflower,
verbena, and sensitive briar. The trace amount of
woody plants consists of skunkbush, elbowbush, vine
ephedra, western soapberry, prickly ash, oaks,
greenbriar, baccharis, and snailseed. The approximate
total annual yield of air-dry herbage from the climax
vegetation ranges from 4,000 to 9,000 pounds per
acre, depending on rainfall.

If regression occurs as a result of heavy grazing,
the tall grasses are replaced by mid and short grasses
and little bluestem becomes dominant. Continued
heavy grazing results in dense stands of baccharis,
mesquite, and saltcedar. Such grasses as alkali
sacaton, inland saltgrass, and seep muhly become
dominant as the site becomes more salty.

Sandy Loam ecological site. The Newcastle soll
in map unit NeB, the Enterprise soil in map unit EnB,
the Grandfield soil in map unit GfB, the Lusk soil in
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map unit LuC, and the Rochelle soil in map unit RcB
are in this ecological site. The climax plant community
is a post oak and blackjack oak savannah with a mid
and tall grass understory. Little bluestem, indiangrass,
and big bluestem are the dominant grasses. The
composition, by weight, is about 80 percent grasses,
10 percent forbs, and 10 percent woody plants.

The climax vegetation consists of about 20 percent
little bluestem; 15 percent big bluestem, indiangrass,
switchgrass, and purpletop tridens; 10 percent
sideoats grama; 10 percent sand lovegrass; 10
percent Arizona cottontop, vine mesquite, and plains
bristlegrass; 5 percent silver bluestem; 5 percent
Texas wintergrass and Canada wildrye; and 5 percent
blue grama, hairy grama, buffalograss, dropseeds,
and hooded windmillgrass. The 10 percent of the
composition made up of forbs consists of yellow
neptunia, scurfpea, ragweed, Engelmann daisy,
bundleflower, daleas, dotted gayfeather, prairie clover,
and primrose. The 10 percent of the composition
made up of woody plants consists of post oak,
blackjack oak, live oak, elm, prickly ash, bumelia,
hackberry, elbowbush, and skunkbush. The
approximate total annual yield of air-dry herbage from
the climax vegetation ranges from 3,500 to 6,000
pounds per acre, depending on rainfall.

If regression occurs as a result of heavy grazing,
big bluestem, indiangrass, switchgrass, and sand
lovegrass disappear and are initially replaced by little
bluestem and sideoats grama, which are then
replaced by silver bluestem, hooded windmillgrass,
hairy grama, buffalograss, and Texas wintergrass.
Continued heavy grazing results in an invasion of
threeawns, dropseeds, red lovegrass, annual grasses,
ragweed, silverleaf nightshade, mesquite, and
greenbriar.

Shaly Hill ecological site. The Harpersuville soil in
map unit OrE is in this range site. The climax plant
community consists of short and mid grasses.
Sideoats grama dominates this site. The composition,
by weight, is about 85 percent grasses, 5 percent
forbs and 10 percent woody plants.

The climax plant community is an open midgrass
prairie. Typically, sideoats grama makes up 30 percent
of the plant community; Arizona cottontop and silver
bluestem 20 percent; Texas wintergrass, buffalograss,
curlymesquite and rough tridens 20 percent; purple
threeawn, hairy grama, and Texas grama 15 percent;
forbs, such as verbena and mildvetch, 5 percent; and
woody plants, such as catclaw acacia, vine ephedra,
lotebush and algerita, 10 percent. The approximate
total annual yield of air dry herbage from the climax
vegetation ranges from 800 to 1600 pounds per acre,
depending on rainfall.



66

If regression occurs as a result of heavy grazing,
sideoats grama is removed from the plant community
and is replaced by Arizona cottontop, buffalograss,
curlymesquite, and Texas wintergrass. If heavy
grazing continues for many years, lotebush, mesquite,
pricklypear, threeawn, and hairy grama will eventually
dominate this site.

Shallow Clay ecological site. The Vernon soil in
map unit VnC and the Owens soil in map unit OnD are
in this ecological site. The climax plant community
consists of short and mid grasses. Sideoats grama
dominates, and little bluestem is in areas of favorable
moisture. The composition, by weight, is about 85
percent grasses, 5 percent forbs, and 10 percent
woody plants.

The climax vegetation consists of about 40 percent
sideoats grama; 15 percent buffalograss, curly
mesquite, blue grama, and hairy grama; 15 percent
vine mesquite, Arizona cottontop, and silver bluestem;
5 percent little bluestem; 5 percent Texas wintergrass;
and 5 percent tridens species and dropseeds. The 5
percent of the composition made up of forbs consists
of skullcap, verbena, greenthread, sensitive briar,
trailing ratany, dotted gayfeather, dalea, western
ragweed, twoleaf senna, and mentzelia. The 10
percent of the composition made up of woody plants
consists of vine ephedra, yucca, daleas, and
hackberry. The approximate total annual yield of air-
dry herbage from the climax vegetation ranges from
500 to 2,000 pounds per acre, depending on rainfall.

If regression occurs as a result of heavy grazing,
sideoats grama is initially replaced by buffalograss. If
heavy grazing continues, buffalograss is replaced by
threeawns, Texas grama, pricklypear, mesquite, and
lotebush.

Tight Sandy Loam ecological site. The Bluegrove
soil in map unit BeB, the Jolly soil in map unit JoC,
and the Truce soil in map unit TuB are in this
ecological site (fig. 12). The climax plant community is
a scattered post oak savannah with a mid grass
understory. Other woody species are in scattered
areas throughout the site. The composition, by weight,
is about 90 percent grasses, 5 percent forbs, and 5
percent woody plants.

The climax vegetation consists of about 25 percent
sideoats grama; 25 percent Arizona cottontop and
vine mesquite; 5 percent silver bluestem; 10 percent
little bluestem; 5 percent Texas wintergrass; 10
percent blue grama and buffalograss; 5 percent sand
dropseed, hairy grama, and slim tridens; and 5
percent threeawns. The 5 percent of the composition
made up of forbs consists of ragweed, sagewort,
dayflower, catclaw, sensitive briar, trailing ratany,
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Engelmann daisy, primrose, dotted gayfeather, heath
aster, guara, and verbena. The 5 percent of the
composition made up of woody plants consists of post
oak, prickly ash, lotebush, skunkbush, catclaw acacia,
greenbriar, and bumelia. The approximate total annual
yield of air-dry herbage from the climax vegetation
ranges from 2,000 to 4,000 pounds per acre,
depending on rainfall.

If regression occurs as a result of heavy grazing,
the mid grasses decrease in abundance and are
replaced by buffalograss, Texas wintergrass, and
hooded windmillgrass. Continued heavy grazing
results in a plant community that is dominated by
buffalograss, hairy tridens, Texas grama, sand
dropseed, Texas wintergrass, mesquite, lotebush,
pricklypear, and tasajillo.

Very Shallow ecological site. The Lueders soil in
map unit LrC, LsD, and OsE and the Pitzer soil in map
unit PtC are in this ecological site. The climax plant
community consists primarily of mid and short
grasses, small amounts of tall grasses, and a variety
of forbs and woody plants. The composition, by
weight, is about 80 percent grasses, 15 percent forbs,
and 5 percent woody plants.

The climax vegetation consists of about 35 percent
sideoats grama; 15 percent little bluestem; 5 percent
Texas wintergrass; 20 percent buffalograss, green
sprangletop, fall witchgrass, Arizona cottontop, plains
bristlegrass, and vine mesquite; and 5 percent hairy
grama, slim tridens, silver bluestem, threeawns, fall
panicum, dropseeds, and red grama. The 15 percent
of the composition made up of forbs consists of dotted
gayfeather, trailing ratany, Engelmann daisy, bush
sunflower, skullcap, gray goldaster, sagewort, heath
aster, and others. The 5 percent of the composition
made up of woody plants consists of hackberry,
catclaw acacia, littleleaf sumac, skunkbush, vine
ephedra, elbowbush, bumelia, and dalea. The
approximate total annual yield of air-dry herbage from
the climax vegetation ranges from 450 to 1,500
pounds per acre, depending on rainfall.

If regression occurs as a result of heavy grazing,
the site is invaded by catclaw acacia, mesquite, hairy
tridens, Texas grama, threeawns, croton, and
ragweed. Because of the limited depth of the soils, this
site cannot support a dense stand of brush. The
woody invaders appear stunted. Continued heavy
grazing results in extensive bare areas and the
formation of gullies.

Very Shallow Clay ecological site. The Knoco soll
in the Knoco-Vernon complex (KrE) is in this
ecological site. The climax plant community consists
of short and mid grasses. Sideoats grama dominates,
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Figure 12.—An area of Jolly fine sandy loam, 2 to 5 percent slopes, which is in the Tight Sandy Loam ecological site. The range in
this area is in good condition.

and buffalograss also is prevalent. The woody species
are widely scattered and shrubby. The composition, by
weight, is about 95 percent grasses, 5 percent forbs,
and 5 percent woody plants.

The climax vegetation consists of about 40 percent
sideoats grama; 25 percent buffalograss and curly
mesquite; 10 percent silver bluestem; and 15 percent
hairy grama, sand dropseed, meadow dropseed,
tridens species, and threeawns. The 5 percent of the
composition made up of forbs consists of plains
blackfoot, rushpea, western ragweed, dotted
gayfeather, and sensitive briar. The 5 percent of the
composition made up of woody plants consists of
lotebush, pricklypear, tasajillo, vine ephedra, and
fourwing saltbush. The approximate total annual yield
of air-dry herbage from the climax vegetation ranges
from 400 to 1,200 pounds per acre, depending on
rainfall.

If regression occurs as a result of heavy grazing,
sideoats grama is initially replaced by buffalograss.
Continued heavy grazing results in a decrease in the
amount of buffalograss and an increase in the amount
of threeawns, Texas grama, hairy tridens, pricklypear,
mesquite, and lotebush.

Recreation

The soils of the survey area are rated in table 8
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
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impoundment sites, and access to public sewer lines.
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
recreational uses by the duration and intensity of
flooding and the season when flooding occurs. In
planning recreational facilities, onsite assessment of
the height, duration, intensity, and frequency of
flooding is essential.

In table 8, 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 a
combination of these measures.

The information in table 8 can be supplemented by
other information in this survey, for example,
interpretations for septic tank absorption fields in table
11 and interpretations for dwellings without basements
and for local roads and streets in table 10.

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 and horseback riding
should require little or no cutting and filling. The best
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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.

Wildlife Habitat

By Richard M. Prather, biologist, Natural Resources
Conservation Service.

Throckmorton County is in an ecological area
known as the Rolling Plains, which provides important
habitat for bobwhite quail (3). Bobwhite quail are in
areas throughout the county where suitable escape
cover is available. Other game species, such as white-
tailed deer, Rio Grande turkey, and mourning dove,
are common in the county. Deer and turkey are more
prevalent along the river drainageways. The number of
doves tends to fluctuate according to the amount of
milo produced in the county. Numerous species of
waterfowl feed and rest in areas of the county as they
make their annual migrations. The wildlife species
indigenous to the county include cottontail rabbit,
California jackrabbit, fox squirrel, armadillo, opossum,
raccoon, skunk, several species of bats, small
rodents, raptors, and various songbirds. Predator
species, such as bobcat and coyote, are prevalent in
the county. Reptiles and amphibians also are
abundant.

Wildlife have four basic requirements—food, cover,
water, and space. The abundance and diversity of
animal life in a given area results from the quality,
guantity, and diversity of wildlife habitat in the area.
According to the Texas Parks and Wildlife Department,
Throckmorton County has four vegetative types (4).
These are Mesquite-Lotebush Shrub, Mesquite Brush,
Mesquite-Saltcedar, and Brush/Woods and Crops.

The Mesquite-Lotebush Shrub type covers
approximately 80 percent of the county. Mesquite is
the major woody species. Bobwhite quail commonly
are plentiful. Downed mesquite and mesquite with low
broken limbs provide loafing cover for quail. Lotebush
and tasajillo provide higher quality loafing and escape
cover for the quail. The major grain crops are winter
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wheat, oats and milo. Various forbs and legumes also
provide food for quail and dove. Deer and turkey are in
areas of this vegetative type but are not so plentiful as
in other areas of the county. Western diamondback
rattlesnakes thrive in areas of this vegetative type. The
major soils associated with this vegetative type are the
Throck and Springcreek soils in complexes with
Lueders soils (map units LsD and LtD) and the Throck
soil in map unit ThC.

Pecan, hackberry, willow, post oak, and blackjack
oak on the flood plains along the Clear and Salt Forks
of the Brazos River and along other streams provide
very good habitat for deer and turkey. The Texas
Parks and Wildlife Department estimates that these
areas have one deer in every 22 acres. These areas
are also rich in nongame species. Songbirds, small
mammals, reptiles, and amphibians abound
throughout the river corridors. Scattered live oak is
throughout the areas but is not common enough to be
considered a major woody species. Maximilian
sunflower, other sunflowers, western ragweed, and
various other forbs make up the herbaceous vegetation.

The Mesquite Brush type is in patches primarily
adjacent to the rivers in the county. Mesquite is the
dominate vegetative species along with grassland
pricklypear, juniper, red grama, Texas grama, western
ragweed, wild buckwheat, tobosa, and sand dropseed.
Qualil, dove, deer, turkey, and numerous hongame
species are in areas of this vegetative type. The major
soils associated with this vegetative type are the
Grandfield, Enterprise, Clairemont, and Clearfork soils
in map units GfB, EnB, Cm, and Co.

The Mesquite-Saltcedar type is only in the extreme
northwest part of the county, directly southwest of the
Millers Creek Reservoir. This area is small, but it adds
diversity to the northwest part of the county. It
supports saltcedar, cottonwood, desert willow,
common buttonbush, saltgrass, and various emergent
hydrophytic species. Waterfowl frequent this area
annually. The major soils associated with this
vegetative type are the Clairemont and Clearfork soils
in map units Cm and Co.

The Brush/Woods and Crops type is mainly in the
northeastern part of the county. A narrow band of this
vegetative type meanders through the center of the
county and then southeastward. There are
approximately 82,000 acres of cropland in areas of
this vegetative type. About 75 percent of the cropland
is planted to small grain. Small mammals, dove, qualil,
and songbirds are prevalent in these areas. The
habitat for certain species of wildlife can be improved
by leaving strips of unharvested grain around crop
field borders and leaving crop residue on the surface
as long as possible. The major soils associated with
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this vegetative type are the Rowena, Sagerton,
Nuvalde, and Leeray soils in map units ReA, ReB,
SaA, SaB, NvA, NvB, and LeA.

A major concern in managing the wildlife habitat in
Throckmorton County is overgrazing by livestock.
Overgrazing is especially disastrous during dry years
when little forage is left for wildlife. The habitat can be
improved by deferred grazing and proper grazing
management plans. Brush management and range
disking on selected sites are cost-effective ways to
improve the habitat for quail. Food plots of winter wheat
are beneficial during the cool season. Deer, dove, and
waterfowl utilize winter wheat when it is available and
benefit from its 16 percent protein content. The dry
summer months also are stressful periods for wildlife.
Milo is a good grain crop for wildlife during these
periods and is utilized by all types of game species.

Numerous ponds are throughout the county. Many
are stocked with largemouth bass, bluegill, redear
sunfish, and channel catfish. In addition to those fish
species, other species inhabiting in the Clear and Salt
Forks of the Brazos River and the associated streams
and commonly in managed ponds include green
sunfish, bullhead catfish, crappie, gar, longear sunfish,
carp, and various minnows. Throck, Owens, Leeray,
Vernon, Knoco, and Harpersville soils are well suited
to the construction of ponds.

The quality of water in fish ponds is greatly affected
by the soils on which the ponds are constructed.
Generally, the surfa