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Consult **Contents®* for parts of the publication that will meet your specific needs,
This survey contains useful information for farmers or ranchers, foresters or

7_ agronomists; for planners, community decision makers, engineers, developers,
builders, or homebuyers; for conservationists, recreationists, teachers, or
students; 1o specialists in wildlife management, waste disposal, or pollution cantrol.
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This soil survey is a publication of the National Cooperative Soil Survey, a
joint effort of the United States Department of Agriculture and other federal
agencies, state agencies including the Agricultural Experiment Stations, and
local agencies. The Soil Conservation Service has leadership for the federal
part of the National Cooperative Soil Survey. In line with Department of
Agriculture policies, benefits of this program are available to all, regardless of
race, color, national origin, sex, religion, marital status, or age.

Major fieldwork for this soil survey was performed in the period 1972-77. Soil
names and descriptions were approved in 1977. Unless otherwise indicated,
statements in this publication refer to conditions in the survey area in 1977.
This survey was made cooperatively by the Soil Conservation Service and the
Texas Agricultural Experiment Station. It is part of the technical assistance
furnished to the Little Wichita 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.

Cover: Cattle on Windthorst-Truce complex, 1 to 5 percent slopes.

These soils are in Sandy Loam range site.
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foreword

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

This soil survey is designed for many different users. Farmers, ranchers,
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 insure proper performance. Conservationists, teachers,
students, and specialists in recreation, wildlife management, waste disposal,
and pollution control can use the survey to help them understand, protect, and
enhance the environment.

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

Hzorge 0 P20t —

George C. Marks
State Conservationist
Soil Conservation Service
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soil survey of

Clay County, Texas

By A..R. Goerdel, Soil Conservation Service

United States Department of Agnculture Soil Conservation Service
in cooperation with Texas Agricultural Experiment Station

Clay County is in the north-central part of Texas. It is
bounded by .the Red River on-the north, by Wichita and
Archer Counties on the west, by Montague County on
the east, and by Jack County on the south. It.includes
parts.of the Rolling Plains and North Central Prairie Land
Resource Areas of Texas.

Physiographically, thé area is an old peneplain which
has been altered by uplifts and. later dissected by creeks
and streams. The interstream areas are mostly gently
sloping uplands. There are a few low escarpments in the
eastern part of the county that are the result of erosion
of the alternating clay beds and the more resistant
sandstone strata.

Clay County is roughly rectangular. It is.about 46 miles
from north to south at its longest point, and about 25
miles from east to west. The total area is 1,102 square
miles, or 705,280 acres.

In addition to.Clay County, Texas, those parts of
Jefferson and Cotton Counties, Oklahoma which. are
south of the Red: River channel but north of the-Texas-
Oklahoma.boundary are included in-this. survey area. The
correlated soil names of Clay County were used for this
part of the survey area. Although these soil names may
differ from those used'in the published surveys of
Jefferson County and Cotton County, the soils are
parallel or closely similar. The acreage of soils surveyed
in Jefferson and Cotton Counties is not included in the
total acreage for Clay County, Texas.

The land surface is nearly level to undulating and hilly
with a few escarpments. The elevation ranges from
about 900 feet above sea level in the eastern part of the
county to about 1,100 feet above sea level in the
southwestern part. Most.of the drainage is toward the
northeast through the Wichita River, Little Wichita River,..

Turkey Creek, and-Long Creek drainageways. A small
area in the'southern part of the county drains toward the
south into the West Fork of the Trinity River.

general nature of the county

This section gives information about the county It
describes settlement.and population, farming, natural
resources, and climate.

settlement and population

Clay County was formed on December 24, 1857, from
part of Cooke County. It was named for Henry Clay, an
American statesman. On May 27, 1873, Clay County was
reorganized and its boundaries were set by the General
Land Office at Austin.

Cambridge was laid out in 1874. In 1875 it was
renamed Henrietta, and was moved three miles to the
west to the present site. Henrietta was incorporated on
February 15, 1882.

The population of Clay County in 1970 was 8,083,
Henrietta, the county seat, had a population of 2,838.

Other-incorporated towns in-the county are Bellevue,
Byers, Petrolia, and Jolly.

farming

Beef cattle.is the main agncultural enterprise in Clay
County. The average operating unit is about 850 acres.

Livestock operations are primarily cow-calf.
Supplemental feeding of range cattle is generally needed
from December through the early-part of March. -



A small acreage in the county is used for nonirrigated
crops. Grain sorghum, wheat, and cotton are the main
crops. Cultivated crops are used for cash income or as
supplemental feed for livestock.

natural resources

Soil is one of the most important natural resources in
the county. The production of livestock, feed grains, and
forage is a major source of livelihood.

Oil and gas, which are produced from numerous wells
in the county, provide an additional source of income to
some landowners. Many people are employed by the
companies that drill and service oil and gas wells.

climate

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

Clay county is hot in summer but cool in winter when
an occasional surge of cold air causes a sharp drop in
otherwise mild temperatures. Rainfall is uniformly
distributed throughout the year, reaching a slight peak in
spring. Snowfalis are infrequent. Annual total
precipitation is normally adequate for cotton, feed grain,
and small grain.

Table 1 gives data on temperature and precipitation
for the survey area as recorded at Henrietta, Texas in
the period 1951 to 1975. 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 30
degrees. The lowest temperature on record, which
occurred at Henrietta on January 23, 1966, 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 August 7, 1951, is 116 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 average annuat precipitation is about 30
inches. Of this, 20 inches, or 60 percent, usually falls in
April through September, which includes the growing
season for most crops. In 2 years out of 10, the rainfall
in April through September is less than 15 inches. The
heaviest 1-day rainfall during the period of record was
6.07 inches at Henrietta on June 23, 1959.
Thunderstorms occur on about 50 days each year, and
most occur in spring.

Soil survey

Snowfall is variable. In 70 percent of the winters, there
is measurable snowfall. in 30 percent, the snowfall,
usually of short duration, is more than 2 inches. The
heaviest 1-day snowfall on record was more than 10
inches.

The average relative humidity in midafternoon is about
50 percent. Humidity is higher at night, and the average
at dawn is about 80 percent. The sun shines 70 percent
of the time possible in summer and 60 percent in winter.
The prevailing wind is from the south. Average
windspeed is highest, 13 miles per hour, in spring.

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

how this survey was made

Soil scientists made this survey to learn what soils are
in the survey area, where they are, and how they can be
used. They observed the steepness, length, and shape
of slopes; the size of streams and the general pattern of
drainage; the kinds of native plants or crops; and the
kinds of rock. They dug many holes to study soil profiles.
A profile is the sequence of natural layers, or horizons, in
a soil. It extends from the surface down into the parent
material, which has been changed very little by leaching
or by plant roots.

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

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

While a soil survey is in progress, samples of some
soils are taken for laboratory measurements and for
engineering tests. All soils are field tested to determine
their characteristics. Interpretations ot those
characteristics may be modified during the survey. Data
are assembled from other sources, such as test results,
records, field experience, and state and local specialists.
For example, data on crop yields under defined
management are assembled from farm records and from
field or plot experiments on the same kinds of soil. '
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But only part of a soil survey is done when the soils
have been named, described, interpreted, and delineated
on aerial photographs and when the laboratory data and
other data have been assembled. The mass of detailed

information then needs to be organized so that it can be

used by farmers, rangeland managers, engineers,
planners, developers and builders, home buyers, and

others.






general soil map units

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

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

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

The soils in the survey area vary widely in their
potential for major land uses. Table 4 shows the extent
of the map units shown on the general soil map. It lists
the potential of each, in relation to that of the other map
units, for major land uses and shows soil properties that
limit use. Soil potential ratings are based on the
practices commonly used in the survey area to
overcome soil limitations. These ratings reflect the ease
of overcoming the limitations. They also reflect the
problems that will persist even if such practices are
used.

Each- map unit is rated for cultivated crops, rangeland,
urban uses, and recreation uses. Cultivated crops are
those grown extensuvely in the survey area. Rangeland
refers to land in native range plants. Urban uses include
residential, commercial, and industrial developments
Recreation uses are campsites, picnic areas, ballfields,
and other areas that are subject to heavy foot traffic,
and nature study areas and wilderness areas.

Approximately 98 percent of Clay County is land areas
that have water areas of less than 40 acres. The other 2
percent is water areas larger than 40 acres.

About 79 percent of the county is used for range and
about 17 percent is used for cultivated crops. The main
crops grown in the county are cotton, grain sorghum,
and wheat. Other crops are vegetables, fruits, and
pecans, which are grown on limited acreage and
generally require intensive management.

The general soils information in this section and more
detailed information in the following sections can be

used as'a guide in planning orderly growth and
development of the county. This information is especially
helpful in determining which lands-to allocate to each
use.

Dominantly moderately deep and deep
soils that formed mainly in material
weathered from sandstone and shale on
uplands

These map units make up about 82 percent of the
county. The major soils are Anocon, Bluegrove, Bonti,
Deandale, Kamay, Kirkland, Renfrow, Stoneburg, Truce,
Waurika, and Windthorst soils. They are nearly level and:
gently sloping. They have a loamy surface layer and are
well drained to somewhat poorly drained. Permeability is
moderately slow, slow, and very slow.

Most of these soils are used as rangeland. The main
native grasses are buffalograss, bluestem, sideoats
grama, vine mesquite, western wheatgrass, and white
tridens. Potential is medium for cropland, rangeland, and
pasture and is' medium or low for urban and recreation
uses..

1. Stoneburg-Anocon-Kirkland
Nearly level to gently sloping, well drained loamy soils

This map unit is made up of soils that have slopes
ranging from 0 to 5 percent. The unit makes up about 27
percent of the county. It is about 17 percent Stoneburg
soils, 16 percent Anocon soils, 13 percent Kirkland soils,
and 54 percent other soils.

The moderately deep, gently sloping Stoneburg soils
are on convex ridges. Typically, the surface layer is
slightly acid, brown loam about 12 inches thick. The
subsoil is slightly acid, reddish brown sandy clay loam to
a depth of 17 inches. It is neutral, reddish brown clay
loam and mildly alkaline, reddish yellow clay loam to a
depth of 38 inches. The underlying material is weakly
cemented sandstone.

The deep, nearly level to gently sloping Anocon soils
are on plane surfaces. The surface layer is slightly acid,
grayish brown loam about 13 inches thick. The subsoil is
slightly acid, reddish brown clay loam to a depth of 19
inches; neutral, reddish brown clay to a depth of 30
inches; mildly alkaline, yellowish brown clay to a depth of
54 inches; and moderately alkaline, yellowish red clay
loam to a depth of 80 inches.



The deep, nearly level Kirkland soils are on plane
surfaces. The surface layer is slightly acid or neutral,
grayish brown and dark grayish brown silt loam about 12
inches thick. The subsoil is mainly mildly atkaline and
moderately alkaline clay to a depth of 80 inches. It is
dark grayish brown in the upper part, brown in the middle
part, and yellowish red in the lower part.

Other soils are in this map unit. The deep, gently
sloping, loamy soils are Renfrow soils on uplands and
Grandfield soils on convex terraces near the larger
creeks. The deep, nearly level, loamy Port soils are on
flood plains. The moderately deep, gently sloping, clayey
Vernon soils and the loamy Bluegrove soils are on
convex ridges; the sloping, loamy Callahan soils are on
sides of ridges; and the nearly level, clayey Treadway
soils are on alluvial fans. The shallow, gently sloping to
steep, clayey Owens soils are in broken areas; the very
shallow, sloping to steep, loamy Nebgen soils are on
upland ridges; and the undulating, clayey Knoco soils are
in broken areas.

Potential for cultivated crops is medium. The clayey
subsoil and depth to rock are the main limitations. Crops
are wheat, grain sorghum, and cotton.

The soils in this map unit are mainly used as
rangeland. Potential is medium for this use. Depth to
rock and a clayey subsoil limit the amount of forage
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produced. Native range plants are short, mid, and tall
grasses.

Potential is low for most urban and recreation uses.
Shrinking and swelling with change in moisture,
moderately slow and very slow permeability, depth to
sandstone, and a clayey subsoil are limitations.

2. Kamay-Bluegrove-Deandale

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

This map unit is made up of soils that have slopes
ranging from O to 5§ percent. The unit makes up 24
percent of the county (fig. 1). it is about 33 percent
Kamay soils, 21 percent Bluegrove soils, 9 percent
Deandale soils, and 37 percent other soils.

The deep, gently sloping Kamay soils are on uplands.
Typically, the surface layer is slightly acid, brown silt
loam about 9 inches thick. The subsoil is mildly alkaline
and moderately alkaline clay to a depth of 63 inches. It
is brown in the upper part and yellowish red in the lower
part. The underlying material is red and gray clayey
shale.

The moderately deep, gently sloping Bluegrove soils
are on convex ridges. Typically, the surface layer is
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Figure 1.—Relationship of soils in the Kamay-Bluegrove-Deandale association.
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slightly acid, brown loam about 6 inches thick. The
subsoil is reddish brown clay loam to a depth of 30
inches. It is slightly acid in the upper part and neutral in
the lower part. The underlying material is weakly
cemented, red and gray sandstone.

The deep, nearly level Deandale soils are on uplands.
The surface layer is slightly acid, grayish brown silt loam
about 9 inches thick. The subsoil is moderately alkaline
and calcareous, very firm clay to a'depth of 80 inches. It
is dark brown in the upper part, brown in the middle part,
and yellowish red in the lower part.

Other soils are in this map unit. The deep soils are the
nearly level, loamy Port soils on flood plains of streams
and drainageways and the gently sloping, loamy
Grandfield soils on convex terraces near the larger:
drainageways. The moderately deep soils are the gently
sloping, clayey Vernon soils on convex ridges; the nearly
level, clayey Treadway soils on alluvial fans; the sloping,
loamy Callahan soils on side slopes of ridges; and the
_gently sloping Stoneburg soils that occur in association
with Bluegrove soils on convex ridges. The shallow,
clayey Owens soils and the very shallow, clayey Knoco
soils are on breaks of erosional landscapes. The very
shallow, sloping to steep, loamy Nebgen soils are on
side slopes of ridges. '

Potential is medium for cultivated crops. The shallow
rooting depth and clayey subsoil are limitations that
contribute to droughtiness. Crops are wheat, grain
sorghum, and cotton.

The soils in this map unit are mainly used as
rangeland, and the potential for this use is medium.
Depth to rock and the clayey subsoil limit the amount
and kind of forage produced. Native range plants are
short and mid grasses.

Potential is low for most urban and recreation uses.
Shrinking and swelling of the soil with changes in
moisture, moderately slow and very slow permeability,
depth to sandstone, and the clayey subsoil are
limitations.

3. Bonti-Windthorst-Truce

Gently sloping, well drained to moderately well drained
loamy soils

This map unit is made up of gently sloping soils that
have slopes ranging from 1 to 5 percent. The unit makes
up 18 percent of the county. It is about 45 percent Bonti
soils, 15 percent Windthorst soils, 12 percent Truce
soils, and 28 percent other soils.

The moderately deep Bonti soils are on convex ridges.
Typically, the surface layer is brownish, neutral, fine
sandy loam about 6 inches thick. The subsoil is firm
sandy clay to a depth of 36 inches. It is dark red and.
medium acid in the upper part and red and slightly acid
in the lower part. Yellowish sandstone is at a depth of 36
inches.

The deep Windthorst soils are in areas below
sandstone ridges. Typically, the surface layer is slightly

hard, neutral, brown fine sandy loam about 9 inches
thick. The subsoil is slightly acid, reddish brown sandy
clay to a depth of 33 inches. Below that is slightly acid,
mottled yellowish, grayish, and reddish sandy clay to a
depth of 68 inches. The substratum is neutral, mottled
yellow, gray, and red sandy clay.

The deep Truce soils are in areas below the
sandstone ridges. Typically, the surface layer is neutral,
brown fine sandy loam about 6 inches thick. The subsoil
is mainly mildly alkaline and moderately alkaline, very
firm clay to a depth of 49 inches. It is reddish brown in
the upper part, light yellowish brown in the middle part,
and light olive gray in the lower part. The underlying
material is clayey shale.

Other soils are in this unit. The deep soils are the
loamy Gowen soils on flood plains; the nearly level,
sandy Chaney soils in shallow valleys; the gently sloping,
sandy Duffau soils on foot slopes below sandstone
ridges; and the gently sloping, loamy Cisco soils on
stream terraces. The moderately deep soils are the
nearly level to gently sloping, sandy Stephenville soils on
sandstone ridges. The shallow soils are the sloping,
loamy Darnell soils on sandstone ridges and the clayey
Owens soils on eroded, broken areas. The very shallow
soils are the sloping to steep, loamy Nebgen soils on
sandstone ridges and the clayey Knoco soils on eroded,
broken areas.

Potential is medium for cultivated crops. Depth to rock
and slope are the main limitations.

Most of the soils in this unit are in wooded rangeland.
Native vegetation is mid and tall grasses that have an
overstory of post oak and blackjack oak. Potential is
medium for rangeland. Depth to rock and slope limit the
kinds and amount of forage produced.

Potential is medium for most urban and recreation
uses. Depth of the soil, moderately slow and slow
permeability, and shrinking and swelling of the soil with
changes in moisture are the main limitations.

4. Renfrow-Bluegrove-Waurlka

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

This map unit is made up of soils that have slopes
ranging from O to 5 percent. The unit makes up about 13
percent of the county. It is about 26 percent Renfrow
soils, 19 percent Bluegrove soils, 13 percent Waurika
soils, and 42 percent other soils.

The deep, nearly level to gently sloping Renfrow soils
are on upland areas that have plane surfaces. Typically,
the surface layer is slightly acid, brown loam about 9
inches thick. The subsoil is reddish brown clay loam to a
depth of 30 inches. It is slightly acid in the upper part
and neutral in the lower part. Between depths of 30 and
80 inches, the subsoil is moderately alkaline, yellowish
red clay. :

The moderately deep, gently sloping Bluegrove soils
are on convex, upland ridges. Typically, the surface layer



is slightly acid, brown loam about 6 inches thick. The
subsoil is reddish brown clay loam to a depth of 30
inches. It is slightly acid in the upper part and neutral in’
the lower part. The underlying material is weakly
cemented sandstone.

The deep, nearly level Waurika soils are on upland
areas that have plane surtaces. Typically, the surface
layer is about 14 mches thick. It is slightly acid, grayish
brown silt loam in the upper part and grades to light
brownish gray in the lower part. The subsoil is neutral,
dark grayish brown clay to a depth of 39 inches. Below
that is moderately alkaline, brown clay to a depth of 65
inches. The substratum is light brownish gray clay.

Other soils are in this map unit. The deep soils are the
nearly level, loamy Gowen soils on flood plains; the
sloping, loamy Truce soils on uplands below sandstone
ridges; the gently sloping, loamy Grandfield soils on
stream terraces; and the gently sloping, loamy
Windthorst soils on uplands below sandstone ridges. The
moderately deep soils are the nearly level, clayey
Treadway soils on alluvial-fans; the sloping, loamy-
Callahan soils on side slopes of upland ridges; and the
gently sloping, loamy Stoneburg soils on convex upland
ridges. The shallow, soils are the sloping, loamy Darnell
soils on sandstone ridges and the clayey Owens soils on
eroded, broken areas and erosional areas. The very
shallow soils are the sloping, loamy Nebgen soils on
sandstone ridges and the clayey Knoco soils on eroded,
broken areas and erosional areas.

Potential is medium for cultivation: The clayey.subsaoil,
which restricts movement of crop roots .and causes
droughtiness, is the main limitation.

Most of the soils in this unit are used as rangeland.
Potential is medium for this use. Droughtiness and-the
clayey subsoil limit the kind and amount of native range
plants.

Potential is low for most urban uses. Clayey subsail,
shrinking and swelling of the soil with changes in
moisture, and very slow permeability are limitations.

Potential is low for recreation uses: Very slow
permeability and clayey texture are limitations.

Dominantly deep soils. that formed in
eolian and alluvial sediments on uplands

These map units make up about.8 percent of the
county. The major soils are Devol,-Enterprise, Minco;
Motley, and Teller soils. They have a loamy to sandy
surface layer. These soils are nearly level to moderately
steep. They are well drained, and-permeability is
moderate or moderately rapid.

Most of these soils are used as cropland. The main
crops are wheat, grain sorghum, and cotton: Native
grasses are bluestems, indiangrass, and switchgrass.
Potential is high for cropland, rangeland, and pasture
and for urban and recreation uses.

Soil survey

5. Teller-Minco-Motley
Nearly level to sloping, well drained loamy. soils

This map unit is made up of deep soils that have
slopes ranging from 0 to 8 percent. The unit makes up
about 5 percent of the county (fig. 2). It is about 21
percent Teller soils, 16 percent Minco soils, 16 percent
Motley. soils, and 47 percent other soils.

The nearly level Teller soils are on upland areas that
have plane surfaces. Typically, the surface layer is
slightly acid, brown loam about 8 inches thick. The
subsoil is neutral, brown sandy clay loam to a depth of
48 inches and moderately alkaline yellowish brown
sandy clay loam to a depth.of 60 inches. The substratum
is brownish yellow, moderately alkaline sandy clay loam.

The nearly level to sloping Minco soils are on upland
areas that have convex surfaces. Typically, these soils
are reddish brown very fine sandy loam to a depth of
about 50 inches. The upper part is medium .acid, the
middle part is neutral, and the lower part is mildly
alkaline. Below that is moderately alkaline, yellowish red
very fine sandy loam to a depth of 80 inches.

The nearly level to gently sloping Motley soils are on
upland areas that have convex surfaces. Typically, the
surface layer is neutral, brown loam about 7 inches thick.
The.subsaoil is sandy clay loam to a depth-of 63 inches.
It is reddish brown and neutral in the upper part and red
and moderately alkaline in the lower part. Below that, the
subsoil is moderately alkaline, red loam-to a depth of 80
inches. _

Other.soils are in this map unit. The deep soils are the
nearly level, loamy Altus soils on concave upland areas;
the nearly level to sloping, loamy Bastrop soils on upland
terraces; the nearly level to gently sloping, loamy
Deandale and Winters soils on upland areas that have-
plane surfaces; and the sloping to steep, loamy .
Enterprise soils on upland areas that have convex
surfaces.

Most of the soils in this unit are cultivated. The main
crops are wheat, cotton, and grain sorghum.

Potential is high for cultivated crops and for native
range plants. Potential is also high for most urban and
recreation uses; however, slope is a limitation in some
areas. ‘

6. Devol-Enterprise

Nearly level to moderately steep, well drained sandy and
loamy soils

This:map unit is made up of soils that have slopes
ranging from 0 to 20 percent. The unit makes up 3°
percent of the county.: It is about 46 percent Devol soils,
35 percent Enterprise soils, and 19 percent other soils.

The nearly level to gently sloping Devol soils are on
upland dreas. Typically, the surface layer is loose,
slightly acid, light brown loamy fine sand about 13 inches
thick. The subsoil is very friable, reddish brown fine
sandy ioam to ‘a-depth of 55 inches. It is neutral in the
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Figure 2.—Relationship of soils in the Teller-Minco-Motley association.

“upper part and mildly alkaline in the lower part. The

substratum is loose, mildly alkaline, yellowish red loamy
fine sand.

The nearly level to moderately steep Enterprise soils
are on upland areas that have convex surfaces.
Typically, these soils are reddish brown very fine sandy
loam to a depth of 46 inches. This layer is neutral in the
upper part, mildly alkaline in the middle part, and
moderately alkaline in the lower part. Below that is
moderately alkaline, reddish yellow very fine sandy loam
to a depth of 75 inches.

Other soils are in this map unit. The deep, gently
sloping, sandy Grandfield soils are on upland areas. The
loamy Port soils are on flood plains of drainageways.
The nearly level, loamy Winters and Teller soils are on
low stream terraces.

The soils in this map unit are used as cropland,
rangeland, and orchards. Potential is medium for
cultivated crops. The sandy surface texture and slope
are limitations on Devol soils because of the erosion
hazard. Potential is high for cultivated crops on the less
sloping Enterprise soils. The main crop is wheat.

Potential is high for native range plants. Potential is high
for most urban and recreation uses. Low strength and
slope are limitations in some areas.

Deep soils that formed in alluvium on
flood plains

These map units make up about 8 percent of the
county.. The major soils are Mangum, Lincoin, Ships,
Weswood, and Yomont soils. Texture of the surface
layer is loamy or clayey. These soils are nearly level and
gently sloping. They are somewhat excessively drained,
well drained, or moderately well drained. Permeability
ranges from rapid to very slow.

About 50 percent of these soils is used as cropland.
The rest is used as rangeland. Wheat and grain sorghum
are the main crops. Native vegetation consists of
buffalograss on the clayey soils and bluestems,
indiangrass, and switchgrass on the loamy soils.
Potential for cropland, rangeland, and pastureland is high
on the loamy soils and low on the clayey soils. Potential
is low for urban and recreation uses.
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7. Weswood-Mangum

Nearly level, well drained to moderately well drained
loamy and clayey soils

This map unit is made up of deep, nearly level soils
that have slopes of 0 to 1 percent. The unit makes up 4
percent of the county. It is about 44 percent Weswood
soils, 26 percent Mangum soils, and 30 percent other
soils.

The Weswood soils are on flood plains. Typically, the
surface layer is moderately alkaline, calcareous, reddish
brown silt loam about 8 inches thick. Below that is
calcareous, moderately alkaline, reddish brown silty clay
loam to a depth of 80 inches.

The Mangum soils are on flood plains. Typically, the
surface layer is moderately alkaline, calcareous, reddish
brown silty clay loam about 10 inches thick. Below that is
moderately alkaline, calcareous, reddish brown clay to a
depth of 60 inches. Some areas of the Mangum soils are
clayey throughout the profile.

Other soils in this unit are the deep, nearly level,
loamy Yomont soils on flood plains and the deep, nearly
level, loamy Nipsum soils on alluvial fans.

Most of the soils in this map unit are cultivated. A few
areas are used as rangeland. Wheat is the main crop.

Potential is high for cultivated crops. Potential is high
for native range plants. Potential is low for most urban
and recreation uses. The hazard of flooding and
shrinking and swelling of the soil with changes in
moisture are limitations.

8. Ships-Mangum
Nearly level, moderately well drained clayey soils

This unit-is made up of deep, nearly level soils that
have slopes of 0 to. 1 percent. The unit makes up
about 3 percent of the county. It is about 37 percent
Ships soils, 21 percent Mangum soils, and 42 percent
other soils.

The Ships soils are on flood plains. Typically, these
soils are very firm, moderately alkaline, reddish brown
clay to a depth of about 50 inches. Below that:is Very
firm, moderately alkaline, red clay to a.depth of ‘60
inches.

The Mangum soils are on flood plains. Typically,
these soils are moderately alkaline, reddish brown clay
to a depth of 60 inches.

Other soils in this map unit are deep, nearly level,
loamy Weswood and Port soils on flood plains. The
deep, gently sloping, loamy Cisco and Grandfield soils
are on higher convex ridges within the flood plain.

Potential is low for crops. The clayey surface is a
limitation that causes droughtiness. Flooding is a hazard.

Most of the soils in this unit are used as rangeland.
Potential is medium for native range plants. The clayey
texture of these soils causes droughtiness.

Potential is low for urban and recreation uses. The
clayey texture, shrinking and swelling of the soil with
changes in moisture, susceptibility to flooding, and very
slow permeability are limitations.

9. Yomont-Lincoln

Nearly level to gently sloping, well drained and
somewhal excessively drained loamy soils

This map unit is made up of deep soils that have
slopes ranging from 0 to 3 percent. The unit makes up
about 1 percent of the county. It is about 55 percent
Yomont soils, 30 percent Lincoln soils, and 15 percent
other soils.

The deep, nearly level and gently sloping Yomont soils
are on flood plains. Typically, the surface layer is
moderately alkaline, reddish brown very fine sandy loam
about 7 inches thick. The substratum is moderately
alkaline, reddish brown very fine sandy loam stratified
with silt loam and loamy very fine sand. Some areas of
the Yomont soils have a reddish brown silt loam surface
layer about 8 inches thick.

The deep Lincoln soils are on low flood plains.
Typically, the surface layer is moderately alkaline,
reddish brown fine sandy loam about 10 inches thick.
The substratum is moderately alkaline, reddish yellow
fine sand.

Other soils in"this map unit are the deep, nearly level,
loamy Weswood soils on bottom lands and the deep,
sloping, sandy Tivoli soils on'convex upland ridges within
the flood plain.

Potential is low for cultivated crops. The hazard of
flooding and the sandy texture of the soils are
limitations.

The soils in this map unit are mainly used as
rangeland. Potential is high for native range plants.
These plants are mid and tall grasses.

Potential is low for most urban and recreation uses.
The hazard of flooding is a limitation.
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The map units on the detailed soil maps at the back of
this survey represent the soils in the survey area."The
map unit descriptions in this section, along with the soil
maps, can be used to determine the suitability' and
potential of a soil for specific uses. They also can be
used. to plan the management needed for those uses.
More information on each map unit, or soil, is given
under “Use and-management of the soils.”

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

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

This survey has both narrowly defined and broadly
defined units. Broadly defined units are more variable in
composition than other units but can be interpreted for
the expected uses of the soils. They are indicated by a
footnote on the soil legend at the back of this.
publication.

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

Soils of one series can differ in texture of the surface
layer or of the underlying material. They also can differ in
slope, stoniness, salinity, wetness, degree of erosion,
and other characteristics that affect their use. On the
basis of such differences, a soil series is divided into soll
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, Stephenville loamy fine
sand, O to 3 percent slopes, is one of several phases in
the Stephenville series.

Some map units are made up of two or more major
soils. These map units are called soil complexes, soil
associations, or undifferentiated groups.

A soil complex consists of two or more soils in such
an intricate pattern or in such small areas that they
cannot be shown separately on the soil maps. The
pattern and proportion of the soils are somewhat similar
in all areas. Darnell-Truce complex 3 to 12 percent
slopes, is an example.

A soil association is made up of two or more
geographically associated soils that are shown as one

unit on the maps. Because of present or anticipated soil
uses in the survey area, it was not considered practical
or necessary to map the soils separately. The pattern
and relative proportion of the soils are somewhat similar.
Bluegrove-Stoneburg association, gently-sloping, is an
example.

An undifferentiated group is made up of two or more
soils that could be mapped individually but are mapped
as one unit because similar interpretations can be made
for use and management. The pattern and proportion of
the soils in a mapped area are not uniform. An area can
be made up of only one of the major soils, or it can be
made up of all of them.-Gowen'soils, frequently flooded,
is an undifferentiated group in this survey area.

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

Table 5 gives the acreage and.proportionate extent of
each map unit. Other tables (see “Index to tables’) give
properties of the soils and the limitations, capabilities,
and potentials for many uses. The Glossary defines
many of the terms used in describing the soils.

1—Altus fine sandy loam, 0 to 3 percent slopes.
This deep, nearly level to gently sloping soil is on
uplands.

Typically, the surface layer is grayish brown fine. sandy
loam about 12 inches thick. The subsoil extends.to a
depth of 50 inches. It is very pale brown sandy clay loam
to a depth of 24 inches and brown sa'ndy clay loam to a
depth of 50 inches. The substratum is white clay. This
soil is moderately alkaline and calcareous throughout the
profile.

This soil is well drained. Surface runoff is slow.
Permeability is moderate, and available water capacity is
medium. A perched seasonal high water table is at a
depth of 3 to 6 feet in spring. The hazard. of soil blowing
is medium, and the hazard of water erosion is low to.
medium. The shrink-swell potentval is. low.

Included with this ‘soil in mapping are areas of Devol,
Enterprise, and Teller soils. These soils, are at a higher
elevation than the Altus soil; The included soils make up
as much as 10 percent of a mapped area.
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This Altus soil is used for range.

It has low potential for cultivated crops. The soil is wet
in spring because of a perched high water table.

The potential is medium for improved pasture grasses.

This soil has medium potential for native range plants
and for wildlife habitat.

Potential is low for most urban uses because of
wetness. Low strength is a limitation for local roads and
streets. The potential is high for recreation uses.

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

2—Bastrop fine sandy loam, 0 to 1 percent slopes.
This deep, nearly level soil is on uplands.

Typically, the surface layer is medium acid, dark
grayish brown fine sandy loam about 9 inches thick. The
subsoil extends to a depth of 60 inches or more. It is
slightly acid, reddish brown sandy clay loam to a depth
of 42 inches and mildly alkaline, red sandy clay loam to
a depth of 60 inches.

This soil is well drained. Surface runoff is medium.
Permeability is moderate, and available water capacity is
high. The hazard of soil blowing is medium, and the
hazard of water erosion is low. The shrink-swell potential
is low.

Included with this soil in mapping are small areas of
Teller soils that make up as much as 10 percent of
some mapped areas.

This Bastrop soil has high potential for cultivated
crops. Wheat, cotton, and grain sorghum are the main
crops. Leaving crop residue on the surface, timely and
limited tillage, and the rotation of crops help to control
soil blowing and water erosion and to conserve soil
moisture. Use of residue also helps to maintain
productivity. Emergency tillage is occasionally needed to
roughen the surface. Roughening helps to reduce
damage by soil blowing if crop growth and residue do
not produce adequate cover. Timely application of
fertilizer increases yields.

The potential is high for improved pasture grasses,
such as bermudagrass and kieingrass. Weed control,
proper grazing, and fertilizer help to increase the quantity
and improve the quality of forage.

This soil has high potential for native range plants and
for wildlife habitat. Tall and mid grasses, post oak, and
blackjack oak are the main native vegetation.

Potential is high for most urban and recreation uses.
Low strength is a limitation for local roads and streets.

This soil is in capability class | and Sandy Loam range
site.

3—Bastrop fine sandy loam, 1 to 3 percent slopes.
This deep, gently sloping soil is on uplands. Areas are
several hundred acres.

Typically, the surface layer is slightly acid, dark grayish
brown fine sandy loam about 8 inches thick. The subsoil
extends to a depth of 80 inches. It is slightly acid,
reddish brown sandy clay loam to a depth of 32 inches;
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neutral, red sandy clay loam to a depth of 40 inches;
and red sandy clay loam that is mildly alkaline in the
upper part and moderately alkaline in the lower part to a
depth of 80 inches.

This soil is well drained. Surface runoff is medium.
Permeability is moderate, and available water capacity is
high. The hazards of soil blowing and water erosion are
moderate. The shrink-swell potential is low.

Included with this soil in mapping are small areas of
Teller soils that make up as much as 10 percent of
some mapped areas.

This Bastrop soil is used for cultivated crops, pasture,
and range. Wheat is the main crop, but cotton and grain
sorghum are also grown.

The potential is high for cultivated crops. Leaving crop
residue on the surface, timely and limited tillage, rotation
of crops, terracing, and contour farming help to control
soil blowing and water erosion and to conserve sail
moisture. Use of residue also helps to maintain
productivity. Emergency tillage is occasionally needed to
roughen the surface. Roughening helps to reduce
damage by soil blowing if crop growth and residue do
not produce adequate cover. Timely application of
fertilizer increases yield.

This soil has high potential for improved pasture
grasses, such as bermudagrass and kleingrass. Weed
control, proper grazing, and fertilizer improve the quality
and increase the quantity of forage.

The potential is high for native range plants and for
wildlife habitat. Tall and mid grasses, post oak, and
blackjack oak are the main native vegetation.

Potential is high for most urban and recreation uses.
Low strength is a limitation for local roads and streets.

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

4—Bastrop fine sandy loam, 3 to 5 percent slopes.
This deep, gently sloping soil is on uplands.

Typically, the surface layer is slightly acid, dark grayish
brown fine sandy loam about 7 inches thick. The subsoil
extends to a depth of 60 inches or more. It is slightly
acid, reddish brown sandy clay loam to a depth of 29
inches; neutral, red sandy clay loam to a depth of 36
inches; and moderately alkaline, red sandy clay loam to
a depth of 60 inches.

This soil is well drained. Surface runoff is medium.
Permeability is moderate, and available water capacity is
high. The hazards of soil blowing and water erosion are
moderate. The shrink-swell potential is fow.

Included with this soil in mapping are small areas of
Grandfield soils and Motley soils that make up as much
as 10 percent of some mapped areas.

This Bastrop soil is used for cultivated crops and
range.

This soil has medium potential for cultivated crops.
Surface runoff and the hazard of water erosion are
limitations. Leaving crop residue on the surface, timely
and limited tillage, crop rotation, terracing, and contour
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farming help to control soil blowing and water erosion
and to conserve soil moisture. Use of residue also helps
to maintain productivity. Emergency tillage is
occasionally needed to roughen the surface. Roughening
helps to reduce damage by soil blowing if crop growth or
residue do not produce adequate cover. Timely
application of fertilizer increases yield.

The potential is high for improved pasture grasses,
such as bermudagrass and kleingrass. Weed control,
proper grazing, and fertilizer improve the quality and
increase the quantity of forage.

This soil has high potential for native range plants and
for wildlife habitat. Tall and mid grasses, post oak, and
blackjack oak are the main native vegetation.

Potential is medium to high for most urban and
recreation uses. Slope can be a limitation for some uses.
Low strength is a limitation for local roads and streets.

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

5—Bastrop fine sandy loam, 5 to 8 percent slopes.
This deep, sloping soil is on uplands. Areas are long and
narrow:

Typically, the surface layer is slightly acid, dark grayish
brown fine sandy loam about 6 inches thick. The subsoil
extends to a depth of 60 inches or more. It is slightly
acid, reddish brown sandy clay loam to a depth of 29
inches; neutral, red sandy clay loam to a depth of 36
inches; and moderately alkaline, red sandy clay loam to
a depth of 60 inches.

This soil is well drained. Surface runoff is medium.
Permeability is moderate, and available water capacity is
high. The hazard of water erosion is moderate to severe,
and the hazard of soil blowing is moderate. The shrink-
swell potential is low.

Included with this soil in mapping are small areas of
Minco soil and Grandfield soil that make up as much as
10 percent of some mapped areas.

This Bastrop soil has low potential for cultivated crops.
The hazard of water erosion and runoff are limitations.
Leaving crop residue on the surface, timely and limited
tillage, rotation of crops, terracing, and contour farming
help to control soil blowing and water erosion and to
conserve soil moisture. Use of residue also helps to
maintain productivity. Emergency tillage is occasionally
needed to roughen the surface. Roughening helps to
reduce damage by soil blowing if crop growth and
residue do not produce adequate cover. Timely
application of fertilizer increases yield.

The potential is medium for improved pasture grasses,
such as bermudagrass and kleingrass. Weed control,
controlled grazing, and fertilizer increase the quantity and
improve the quality of forage.

This soil has high potential for native range plants and
for wildlife habitat. Tall and mid grasses. are the main
native vegetation.

Potential is medium for most urban and recreation
uses. Slope is the main limitation. Low strength is a
limitation for local roads and streets.
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This soil is in capability subclass Ve and Sandy Loam
range site.

6—Bluegrove-Stoneburg association, gently
sloping. These moderately deep, gently sloping soils are
on uplands. Slopes average about 2.5 percent but range
from 1 to 5 percent. Areas range from 20 to 300 acres.

The Bluegrove soils make up about 70 percent of this
association; Stoneburg soils, 20 percent; and other soils,
about 10 percent. The Bluegrove and Stoneburg soils
are intermingled on similar kinds of landforms. The
composition of this association is more varied than that
of other map units in Clay County. Mapping has been
controlled well enough, however, for the anticipated use
of the area.

Typically, the Bluegrove soil has a surface layer of
slightly acid, brown loam about 6 inches thick. The
subsoil extends to a depth of 30 inches. It is slightly
acid, reddish brown clay loam to a depth of 14 inches
and neutral, reddish brown clay loam to a depth of 30
inches. The underlying material is weakly cemented
sandstone. . -

Typically, the Stoneburg soil has a surface layer of
slightly acid, brown loam about 12 inches thick. The
subsoil extends to a depth of 38 inches. It is slightly
acid, reddish brown sandy ciay loam to a depth of 17
inches; neutral, reddish brown clay loam to a depth of 28
inches; and mildly alkaline, reddish yellow clay loam to a
depth of 38 inches. The underlying material is weakly
cemented sandstone.

These soils are well drained. Surface runoff is medium.
Permeability is moderately slow, and available water
capacity is low. The root zone is moderately deep. The
hazard of water erosion is moderate, and the hazard of
soil blowing is slight. The shrink-swell potential is
moderate.

Included with these soils in mapping are areas of soils
on or near ridgetops that are similar to Bluegrove and
Stoneburg soils but are less than 20 inches deep to
sandstone. Also included are small areas of Callahan
soils on mid to lower side slopes and Anocon soils on
lower side slopes. A few areas of nearly level Kamay
soils are included. Outcrops of sandstone occur on
upper side slopes in some areas. The included soils
make up an average of 10 percent of the mapped areas.

This Bluegrove-Stoneburg association is used mainly
for range, but a few areas are used for cultivated crops.
Wheat is the main crop.

These soils have medium potential for most cultivated
crops. Leaving crop residue on the surface, timely and
limited tillage, rotation of crops, terracing, contour
farming, and grassed waterways help to control soil
blowing and water erosion and to conserve soil moisture.
Use of residue also helps to maintain productivity.
Emergency tillage is occasionally needed to roughen the
surface. Roughening helps to reduce damage from soil-
blowing if crop growth and residue do not produce
adequate cover. Timely application of fertilizer increases .
yield.
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The potential is medium for improved pasture grasses,
such as bermudagrass and-kleingrass. Weed control,
controlled grazing, and fertilizer are needed to improve
the quality and increase the quantity of forage.

These soils have medium potential for native range
plants and for wildlife habitat. Short and mid grasses are
the main native vegetation.

Potential is medium for most urban and recreation
uses. Depth to sandstone, shrinking and swelling
properties, and low strength are limitations.

The Bluegrove soils are in capability subclass lle and
Tight Sandy Loam range site. The Stoneburg soils are in
capability subclass lile and Loamy Prairie range site.

7—Bonti fine sandy loam, 1 to 5 percent slopes.
This moderately deep, gently sloping soil is on uplands.
Slopes are convex and average about 2.5 percent. Areas
range from 35 to 500 acres.

Typically, the surface layer is neutral, dark yellowish
brown and brown fine sandy loam about 6 inches thick.
The subsoil extends to a depth of 36 inches. It is
medium acid, red sandy clay to a depth of 19 inches;
slightly acid, red sandy clay to a depth of 29 inches; and
slightly acid, interbedded yellowish red sandy clay and
yellow, weakly cemented sandstone to a depth of 36
inches. Yellowish cemented sandstone is at a depth of
36 inches (fig. 3).

This soil is well drained. Surface runoff is rapid.
Permeability is moderately slow, and available water
capacity is low. The hazards of soil blowing and water
erosion are moderate. The shrink-swell potential is
moderate.

Included with this soil in mapping are small areas of
soils similar to Bonti soil that are less than 20 inches to
sandstone and a few small areas of Renfrow soils. The
included soils make up as much as 20 percent of a
mapped area.

This Bonti soil is suitable for cultivation, but it is used
mainly for rangeland.

This soil has medium potential for native range plants.
Tall and mid grasses, forbs, and oak trees are the main
native vegetation. Proper stocking, controlled grazing,
and brush management are needed. Potential is high for
wildlife habitat.

The potential is medium for cultivated crops. Keeping
crop residue on the surface helps to conserve soil
moisture, control soil blowing, and maintain tilth.
Terracing and contour farming help to control water
erosion.

This soil has medium potential for improved pasture
grasses. Coastal bermudagrass, weeping lovegrass, King
Ranch bluestem, and kleingrass are well suited.
Controlled grazing, weed control, and fertilizer are
needed to maintain high production of high quality
forage.

Potential is medium for most urban and recreation uses.
Low strength, depth to sandstone, shrinking and swelling

Soil survey

Figure 3.—Profile of Bonti fine sandy loam. Sandstone is
at a depth of about 24 inches.

properties, and moderately slow permeability are the
main limitations.

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

8—Chaney loamy fine sand, 0 to 3 percent siopes.
This deep, sandy soil is on uplands. Slopes are concave.
Areas average about 100 acres.

Typically, the surface layer is neutral, dark yellowish
brown loamy fine sand about 6 inches thick. The
subsurface layer is mildly alkaline, yellowish brown loamy
fine sand about 9 inches thick. The subsoil extends to a
depth of 65 inches. It is mildly alkaline, yellowish brown
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sandy. clay to a depth of 25 inches; mildly alkaline, gray
sandy clay to a depth of 45 inches; and mildly alkaline,
light gray sandy clay loam to a depth of 65 inches. The
substratum is moderately alkaline, light gray sandy clay
loam.

This soil is moderately well drained. Surface runoff is
low. Permeability is slow, and available water capacity is
medium. This soil commonly has a perched water table
for a few days after heavy rainfall. The hazard of soil
blowing is severe, and the hazard of water erosion is
slight. The shrink-swell potential is moderate.

Included with this soil in mapping are small areas of
Duffau, Stephenville, and Windthorst soils. These soils
make up as much as 15 percent of each mapped area.

This Chaney soil is mainly used for range or improved
pasture grasses. A few areas are used for cultivated
crops. Small grain and sorghum are the main crops.

This soil has medium potential for most crops. Leaving
crop residue on the surface, timely and limited tillage,
and crop rotation help to control soil blowing and water
erosion, conserve soil moisture, and maintain
productivity. Timely application of fertilizer increases
yield.

The potential is high for improved pasture grasses,
such as coastal bermudagrass, kleingrass, and
lovegrass. Weed control, controlled grazing, and fertilizer
help to improve the quality and increase the quantity of
forage.

This soil has high potential for native range plants and
for wildlife habitat. Tall and mid grasses, post oak, and
blackjack oak are the main native vegetation.

Potential is medium for most urban and recreation
uses. Shrinking and swelling properties and low strength
are limitations for urban uses. The sandy surface layer
limits recreation uses.

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

9—Cisco fine sandy loam, 1 to 5 percent slopes.
This deep, gently sioping soil is on uplands. Slopes are
convex and average about 2.5 percent. This soil is on
long, narrow terraces along creeks and larger
drainageways.

Typically, the surface layer is brown fine sandy loam
about 9 inches thick. The subsoil extends to a depth of
50 inches. It is slightly acid, reddish brown sandy clay
loam to a depth of 20 inches; neutral, red sandy clay
loam to a depth of 36 inches; and moderately alkaline,
red sandy clay loam to a depth of 50 inches. The
substratum is moderately alkaline, yellowish red fine
sandy loam.

This soil is well drained. Surface runoff is slow to
medium. Permeability is moderate, and available water
capacity is medium. The hazards of water erosion and
soil blowing are moderate. The shrink-swell potential of
the subsoil is moderate. .

Included with this soil in mapping are small areas of
Stoneburg, Bluegrove, Kirkland, Anocon, and Renfrow
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soils. These soils make up less than 10 percent of any
mapped area.

This Cisco soil is suitable for cultivation, but it is used
mainly for rangeland.

This soil has high potential for native range plants and
for wildlife habitat. Tall and mid grasses, forbs, and oak
trees are the main native vegetation. Proper stocking,
controlled grazing, and brush management are needed.

The potential is medium for cultivated crops. Crop
residue left on or near the surface helps to conserve soil
moisture and maintain tilth and productivity. Use of
residue also helps to control soil blowing. Terracing and
contour farming help to control water erosion.

This soil has high potential for improved pasture
production. King Ranch bluestem, coastal bermudagrass,
weeping lovegrass, and kleingrass grow well in this soil.
Controlled grazing, weed control, and timely application
of fertilizer increase the quantity of high quality forage.

Potential is medium for most urban and recreation
uses. Shrinking and swelling properties, low strength,
and slope are the main limitations. Slope can limit some
recreation uses.

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

10—Darnell-Truce complex, 3 to 12 percent siopes.
These shallow and deep, gently sloping to strongly
sloping soils are on upland ridges. Slopes are convex.
Areas are 25 to 300 acres.

Darnell soils make up about 50 percent of the
complex; Truce soils, about 30 percent; and other soils,
20 percent. The shallow Darnell soil is on ridgetops and
upper side slopes. The deep Truce soil is on lower side
slopes. These soils are so intricately mixed that
separation is not practical at the scale used in mapping.

Typically, the Darnell soil (fig. 4) has a surface layer of
very friable, medium acid, brown fine sandy loam about 6
inches thick. The subsoil is medium acid, reddish yellow
fine sandy loam about 8 inches thick. The underlying
material is weakly cemented sandstone.

The Darnell soil is well drained to somewhat
excessively drained. Surface runoff is medium to rapid.
Permeability is moderately rapid, and available water
capacity is very low. The hazard of soil blowing is
moderate, and the hazard of water erosion is severe.
The shrink-swell potential is low.

Typically, the Truce soil has a surface layer of friable,
slightly acid, brown, stony fine sandy loam about 6
inches thick. Sandstone fragments cover 15 to 25
percent of the surface. The subsoil extends to a depth of
45 inches. It is mildly alkaline, reddish brown clay to a
depth of 17 inches; mildly alkaline, brown clay to a depth
of 24 inches; moderately alkaline, calcareous, light
yellowish brown clay to a depth of 38 inches; and
moderately. alkaline, calcareous, light olive gray clay to a
depth of 45 inches. The underlying material is light olive
gray clayey shale.

The Truce soil is well drained. Surface runoff is rapid.
Permeability is slow, and available water capacity is
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Figure 4.—Profile of Darnell fine sandy loam. Sandstone is
at a depth of about 18 inches.

medium. The hazard of soil blowing is moderate, and the
hazard of water erosion is severe. The shrink-swell
potential is moderate.

Included with these soils in mapping are Nebgen soils
on ridgetops. Outcrops of sandstone occur in small
areas on some side slopes. These soils and outcrops
make up about 20 percent of the complex.

Nearly all areas of this Darnell-Truce complex are
used for range. Because of slope and stoniness, these
soils are not suited to cultivated crops or improved
pasture.

These soils have medium potential for native range
plants and for wildlife habitat.

Soil -survey

Potential is low for most urban and recreation uses.
Slope, depth to bedrock, shrinking and swelling
properties, and stones on the surface are limitations.

This complex is in capability subclass Vie and
Sandstone Hills range site.

11—Deandale silt loam, 0 to 1 percent slopes. This
deep, nearly level soil is on uplands. Surfaces are plane,
and slopes are dominantly less than 0.5 percent. Areas
range from 50 to several hundred acres.

Typically, the surface layer is slightly acid, grayish
brown silt loam about 9 inches thick. The subsoil
extends to a depth of 80 inches. It is moderately
alkaline, dark brown clay to a depth of 23 inches;
moderately alkaline, calcareous brown clay to a depth of
54 inches; and moderately alkaline, calcareous, yellowish
red clay to a depth of 80 inches (fig. 5).

Figure 5.—Profile of Deandale silt loam, showing abrupt:
texture change at a depth of about 10 inches.
The surface layer is silt loam, and the subsoil
is clay.
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This soil is moderately well drained. Surface runoff is
slow. Permeability is very slow, and available water
capacity is high. The hazards of water erosion and soil
blowing are slight. During prolonged wet periods, the
surface layer is saturated. The shrink-swell potential is
high.

Included with this soil in mapping are small areas of
Kamay soils and Renfrow soils. These soils are on
higher lying slopes than the Deandale soil. Also included
are small areas of Kirkland soils. The included soils
make up as much as 15 percent of a mapped area.

Most areas of this Deandale soil are in cropland.
Some areas are in range.

This soil has medium potential for native range plants
and for wildlife habitat. Short grasses are the main native
vegetation.

This soil has high potential for wheat and other small
grain. The potential is medium for warm-season crops
because the soil is droughty. Leaving crop residue on
the surface, timely and limited tillage, and rotation of
crops help to control soil blowing and water erosion and
to conserve soil moisture. Use of residue also helps to
maintain productivity and tilth. If crop growth and residue
do not produce adequate cover, emergency tillage is
occasionally needed to roughen the surface. Roughening
helps to reduce damage by soil blowing. Timely
application of fertilizer increases yield.

The potential is medium for improved pasture grasses,
such as kleingrass and bermudagrass. Weed control,
proper grazing, and fertilizer are needed to produce high
quality and quantity of forage.

Potential is low for most urban and recreation uses.
Very slow permeability, shrinking and swelling properties,
low strength, and corrosivity to uncoated steel are
limitations.

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

12—Deandale silt loam, 1 to 3 percent slopes. This
deep, gently sloping soil is on uplands. Slopes are plane.
Areas range from 50 to several hundred acres.

Typically, the surface layer is brown silt loam about 12
inches thick. The subsoil extends to a depth of 80
inches. To a depth of 46 inches, it is moderately alkaline,
dark brown clay that is noncalcareous in the upper part
and calcareous in the lower part; to a depth of 66
inches, it is moderately alkaline, calcareous, reddish
brown clay. Between depths of 66 and 80 inches, the
subsail is moderately alkaline, calcareous, yellowish red
clay. ‘

This soil is moderately well drained. Surface runoff is
slow to medium. Permeability is very slow, and available
water capacity is high. The hazard of soil blowing is
slight, and the hazard of water. erosion is slight to
moderate. The shrink-swell potential is high.

Included with this soil in mapping are narrow areas of
Port soils at the bottom of drainageways. Also included
are small areas of Winters soils. The included soils make
up as much as 10 percent of a mapped area.
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Most areas of this Deandale soil are cuitivated. Small
grain is the main crop.

This soil has medium potential for crops. It is droughty
because of the very slow permeability. Leaving crop
residue on the surface, timely and limited tillage, rotation
of crops, terracing, and contour farming help to control
soil blowing and to conserve soil moisture. Use of
residue also helps to maintain productivity and tilth.
Emergency tillage is occasionally needed to roughen the
surface. Roughening helps to reduce damage by soil
blowing if crop growth and residue do not produce
adequate cover. Timely application of fertilizer increases
yield.

The potential is medium for improved pasture grasses,
such as kleingrass and bermudagrass. Weed control,
proper grazing, and fertilizer are needed to produce high
quality and quantity of forage.

This soil has medium potential for native range plants
and for wildlife habitat. Short grasses are the main native
vegetation.

Potential is low for most urban and recreation uses.
Corrosivity to uncoated steel, very slow permeability,
shrinking and swelling properties, and low strength are
limitations.

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

13—Devol loamy fine sand, 0 to 3 percent slopes.
This deep, nearly level to gently sloping soil has short
slopes. Surfaces are weakly undulating. Areas are about
900 acres.

Typically, the surface layer is slightly acid, light brown
loamy fine sand about 13 inches thick. The subsoil
extends to a depth of 55 inches. It is reddish brown fine
sandy loam that is neutral to a depth of 32 inches and
mildly alkaline to a depth of 55 inches. The substratum is
mildly alkaline, yellowish red loamy fine sand.

This soil is well drained. Surface runoff is very slow.
Permeability is moderately rapid, and available water
capacity is medium. The hazard of soil blowing is severe
because of the sandy surface layer. The hazard of water
erosion is slight. The shrink-swell potential is low.

Included with this soil in mapping are small areas of
Grandfield fine sandy loam and Devol fine sandy loam
that make up as much as 10 percent of some mapped
areas.

Most areas of this Devol soil are used for pasture or
orchards. Tall and mid grasses are the native vegetation.

This soil has medium potential for cultivated crops.
Leaving crop residue on the surface, timely and limited
tillage, and rotation of crops help to control soil blowing
and water erosion and to conserve soil moisture. The
use of residue also helps to maintain productivity. Timely
application of fertilizer increases yield.

The potential is high for improved pasture grasses,
such as bermudagrass and lovegrass. Weed control,
proper grazing, and fertilizer are needed to produce high
quality and quantity of forage.
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This soil has high potential for native range plants. Tall
and mid grasses are the main native vegetation. The
potential is medium for wildlife habitat.

Potential is high for most urban uses. Protection from
wind damage is needed during construction of buildings
and streets. Low strength is a limitation for local roads
and streets. Potential is medium for recreation uses. The
sandy surface layer is a limitation.

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

14—Devol loamy fine sand, 3 to 8 percent slopes.
This deep, gently sloping to sloping soil has short slopes.
Surfaces are weakly undulating.

Typically, the surface layer is brown loamy fine sand
about 14 inches thick. The subsoil to a depth of 50
inches is neutral to mildly alkaline, reddish brown fine
sandy loam. The substratum is mildly alkaline, yellowish
red loamy fine sand.

This soil is well drained. Surface runoff is very slow.
Permeability is moderately rapid, and available water
capacity is medium. The hazard of soil blowing is severe,
and the hazard of water erosion is moderate. The shrink-
swell potential is low.

Included with this soil in mapping are small areas of
Grandfield soils, which make up as much as 15 percent
of a mapped area.

Most areas of this Devol soil are used for improved
pasture. The rest is used for range, or it is in cultivated
crops.

This soil has low potential for cultivated crops. Slope
and the hazard of soil blowing are limitations. Leaving
crop residue on the surface, timely and limited tillage,
and rotation of crops help to control soil blowing and
water erosion and to conserve soil moisture. Timely
application of fertilizer increases vyield.

The potential is high for improved pasture grasses,
such as bermudagrass and lovegrass. Weed control,
proper grazing, and fertilizer are needed to maintain high
quality and quantity of forage.

This soil has high potential for native range plants. Tall
and mid grasses are the main vegetation. The potential
is medium for wildlife habitat.

Potential is medium for urban and recreation uses.
Slope and the sandy surface layer are limitations. Low
strength is a limitation for local roads and streets.

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

15—Devol fine sandy loam, 0 to 1 percent slopes.
This deep, nearly level soil is on uplands. Areas average
about 700 acres.

Typically, the surface layer is slightly acid, yellowish
brown fine sandy loam about 8 inches thick. The subsoil
is neutral, brown fine sandy loam to a depth of 32
inches. Below that layer, the subsoil and substratum are
mildly alkaline, brown and yellowish red fine sandy loam.

This soil is well drained. Surface runoff is very slow.
Permeability is moderately rapid, and available water

Soil survey

capacity is medium. The hazard of soil blowing is
moderate, and the hazard of water erosion is slight. The
shrink-swell potential is low.

Included with this soil in mapping are spots of Teller
soils in lower, slightly depressional areas. Also included
are small areas of Enterprise soils on higher, convex
ridges. These soils make up-as much as 15 percent of a
mapped area.

Most areas of this Devol soil are used for cultivated
crops.

This soil has medium potential for cultivated crops.
Leaving crop residue on the surface, timely and limited
tillage, and crop rotation help to control soil blowing and
water erosion and to conserve soil moisture. The use of
residue also helps to maintain productivity. Emergency
tillage is occasionally needed to roughen the surface.
Roughening helps to reduce the damage from soil
blowing if crop growth and residue do not produce

‘adequate cover. Timely application of fertilizer increases

yield.

The potential is high for improved pasture grasses,
such as bermudagrass and lovegrass. Weed control,
proper grazing, and fertilizer increase the yield of high
quality forage.

This soil has high potential for native range plants. Tall
and mid grasses are the main vegetation. The potential
is medium for wildlife habitat.

Potential is high for most urban and recreation uses.
Low strength is a limitation for local roads and streets.

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

16—Devol fine sandy loam, 1 to 3 percent slopes.
This deep, nearly level soil is on uplands. Areas average
about 220 acres.

Typically, the surface layer is slightly acid, light brown
fine sandy loam about 6 inches thick. The subsoil is
neutral to mildly alkaline, brown fine sandy loam to a
depth of 53 inches. The substratum is mildly alkaline,
brown sandy clay loam.

This soil is well drained. Surface runoff is very slow.
Permeability is moderately rapid, and available water
capacity is medium. The hazard of soil blowing is
moderate, and the hazard of water erosion is slight to
moderate. The shrink-swell potential is low.

Included with this soil in mapping are small areas of
Enterprise soils on the higher, more convex ridges. Also
included are lower lying areas of Teller soils, which have
concave slopes, The included soils make up as much as
10 percent of each mapped area.

Most areas of this Devol soil are used for cultivated
crops.

This soil has medium potential for cultivated crops.
Leaving crop residue on the surface, timely and limited
tillage, and crop rotation help to control soil blowing and
water erosion and to conserve soil moisture. Use of
residue also helps to maintain productivity. Emergency
tillage is occasionaily needed to roughen the soil
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surface. Roughening helps to reduce damage from soil
blowing if crop growth and residue do not produce
adequate cover. Timely application of fertilizer increases
yield. _

The potential is high for improved pasture grasses,
such as bermudagrass and lovegrass. Weed control,
proper grazing, and fertilizer are needed to increase the
yield of high quality forage. ‘

This soil has high potential for native range plants. Mid
and tall grasses are the main native vegetation. The
potential is medium for wildlife habitat.

Potential is medium for most urban and recreation
uses. Low strength is a limitation for local roads and
streets. Slope is a limitation for some recreation uses.

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

17—Duffau loamy fine sand, 1 to 5 percent slopes.
This deep, gently sloping soil is on uplands. Slopes are
smooth and average about 2 percent. Areas range from
20 to 200 acres.

Typically, the surface layer is slightly acid, brown
loamy fine sand about 7 inches thick. The subsurface
layer is neutral, light brown loamy fine sand. The subsoil
is neutral sandy clay loam to a depth of 68 inches. It is
reddish brown in the upper part, yellowish red in the
middle part, and reddish yellow in the lower part. The
substratum is mildly alkaline, reddish yellow fine sandy
loam (fig. 6).

This soil is well drained. Surface runoff is slow.
Permeability is moderate, and available water capacity is
medium. The hazard of soil blowing is severe, and the
hazard of water erosion is slight to moderate. The root
zone is deep and is easily penetrated by roots. The
shrink-swell potential is low.

Included with this soil in mapping are small areas of
Windthorst soils and areas of duned or mounded soils
that are similar to this Duffau soil but have a sandy
surface layer thicker than 20 inches. Also included are a
few areas of Duffau soil that have slopes ranging to 6
percent. The included soils make up as much as 15
percent of a mapped area.

This Duffau soil has limited use for cultivated crops. It
is used mainly for rangeland.

This soil has high potential for native plants and for
upland wildlife habitat. A mixture of tall and mid grasses,
forbs, and oak trees make up the native plant
community. Proper stocking, controlled grazing, and
brush management are needed.

The potential is medium for selected crops, for
example, small grain and sorghum. Leaving crop residue
on the surface helps to protect the soil from blowing and
from water erosion. The use of residue also conserves
soil moisture and helps maintain tilth. Terracing'and
contour farming are needed in some areas to control
water erosion. The timely application of fertilizer is
needed to 'maintain yield and soil fertility.
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Figure 6.—Profile of Duffau loamy fine sand.

This soil has high potential for improved pasture
production. Improved grasses, such as coastal
bermudagrass, weeping lovegrass, and kleingrass, grow
well in this soil. Weed control, controlled grazing, and
fertilizer are needed to maintain maximum production of
high quality forage.

Potential is medium to high for urban and recreation
uses. The sandy surface layer is the main limitation. Low
strength is a limitation for local roads and streets.

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

18—Enterprise very fine sandy loam, 0 to 1
percent slopes. This deep, nearly level soil is on
uplands. Slopes are plane to slightly convex and average
about 0.5 percent. Areas average 190 acres.
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Typically, the surface layer is neutral, brown very fine
sandy loam about 9 inches thick. The subsurface layer is
neutral, reddish brown very fine sandy loam about 21
inches thick. The subsoil is moderately alkaline, reddish
yellow very fine sandy loam to a depth of 66 inches. The
substratum is moderately alkaline, reddish yellow very
fine sandy loam.

This soil is well drained. Surface runoff is siow.
Permeability is moderately rapid, and available water
capacity is high. The hazard of soil blowing is moderate,
and the hazard of water erosion is slight. The shrink-
swell potential is low.

Included with this soil in mapping are small areas of
Devol soils and Teller soils that make up as much as 15
percent of a mapped area.

Most areas of this Enterprise soil are used for
cultivated crops.

This soil has high potential for cultivated crops.
Leaving crop residue on the surface, timely and limited
tillage, and rotation of crops help to control soil blowing
and water erosion and to conserve soil moisture. The
use of residue also helps to maintain productivity.
Emergency tillage is occasionally needed to roughen the
surface. Roughening helps to reduce damage from soil
blowing if crop growth and residue do not produce
adequate cover. Timely application of fertilizer increases
yield.

The potential is high for improved pasture grasses,
such as bermudagrass and kleingrass. Weed control,
proper grazing, and fertilizer are needed to help maintain
a high quantity of high quality forage.

This soil has high potential for native range plants and
for wildlife habitat. Mid grasses are the main native
vegetation.

Potential is high for urban and recreation uses. Low
strength is a moderate limitation for local roads and
streets.

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

19—Enterprise very fine sandy loam, 1 to 3
percent slopes. This deep, gently sloping soil is on
uplands. Slopes are convex. Areas average 190 acres,
but they range from 50 to several hundred acres.

Typically, this soil is very fine sandy loam to a depth of
about 80 inches. It is neutral and reddish brown in the
upper part and grades to moderately alkaline and
reddish yellow in the lower part.

This soil is well drained. Surface runoff is slow.
Permeability is moderately rapid, and available water
capacity is high. The hazard of soil blowing is moderate,
and the hazard of water erosion’is slight to moderate.
The shrink-swell potential is low.

Included with this soil in mapping are small areas of
Devol soils which make up less than 15 percent of any
mapped area. ]

Most areas of this Enterprise soil are cultivated.

This soil has high potential for cultivated crops.
Leaving crop residue on the surface, timely and limited
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tillage, rotation of crops, terracing, and contour farming
help to control soil blowing and water erosion and to
conserve soil moisture. The use of residue also helps to
maintain productivity. Emergency tillage is occasionally
needed to roughen the surface. Roughening helps to
reduce damage from soil blowing if crop growth and
residue do not produce adequate cover. Timely
application of fertilizer increases yield.

The potential is high for improved pasture grasses,
such as bermudagrass and kleingrass. Weed control,
proper grazing, and fertilizer are needed.

This soil has high potential for native range plants and
for wildlife habitat. Mid grasses are the main native
vegetation.

Potential is high for most urban and recreation uses.
Low strength is a limitation for local roads and streets.
Slope limits some recreation use.

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

20—Enterprise very fine sandy loam, 3 to 5
percent slopes. This deep, gently sloping soil is on
uplands. Slopes are convex. Areas average about 40
acres, but they range from 25 to 100 acres.

Typically, this soil is very fine sandy loam to a depth of
80 inches. It is brown in the upper part, reddish brown in
the next part, and reddish yellow in the lower part. It is
neutral in the upper part and grades 1o moderately
alkaline in the lower part.

This soil is well drained. Surface runoff is medium.
Permeability is moderately rapid, and available water
capacity is high. The hazards of soil blowing and water
erosion are moderate. The shrink-swell potential is low.

Included with this soil in mapping are small areas of
Devol soil which makes up less-than 10 percent of a
mapped area.

About 50 percent of this Enterprise soil is cultivated.

This soil has medium potential for cultivated crops.
Slope is a limitation for cultivation. Leaving crop residue
on the surface, timely and limited tillage, rotation of
crops, terracing, and contour farming help to control soil
blowing and water erosion and to conserve soil moisture.
The use of residue also helps to maintain productivity.
Emergency tillage is occasionally needed to roughen the
surface. Roughening helps to reduce damage from soil
blowing if crop growth and residue do not produce
adequate cover. Timely application of fertilizer increases
yield.

Potential is high for improved pasture grasses, such as
bermudagrass and lovegrass. Weed control, proper
grazing, and fertilizer are needed.

This soil has high potential for native range plants and
for wildlife habitat. Mid grasses are the main native
vegetation.

The potential is high for urban and recreation uses.
Low strength is a limitation for local roads and streets.
Slope can limit some recreation uses.

This soil is in capability subclass llle and Sandy Loam
range site.
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21—Enterprise very fine sandy loam, 5 to 8
percent slopes. This deep, sloping soil is on uplands.
Slopes are convex. Areas average 175 acres, but they
range from 20 to 200 acres.

Typically, this soil is very fine sandy loam to a depth of
80 inches. It is reddish brown in the upper part, yellowish
red in the next part, and reddish yellow in the lower part.
It is neutral in the upper part and grades to moderately
alkaline in the lower part.

This soil is well drained. Surface runoff is medium.
Available water capacity is high, and permeability is
moderately rapid. The hazard of soil blowing is
moderate, and the hazard of water erosion is severe.
The shrink-swell potential is low.

Included with this soil in mapping are small areas of
gently sloping and strongly sloping Enterprise soils and
small areas of Devol soils. The included soils make up
as much as 10 percent of a mapped area.

Most areas of this Enterprise soil are used for range.

This soil has low potential for cultivated crops. Slope
limits the use of equipment and the type of crops that
can be grown to protect the soil. Leaving crop residue
on the surface, timely and limited tillage, crop rotation,
and terracing and contour farming help to control soil
blowing and water erosion and to conserve soil moisture.
The use of residue also maintains productivity.
Emergency tillage is occasionally needed to roughen the
surface. Roughening helps to reduce damage from soil
blowing if crop growth and residue do not produce
adequate cover.

The potential is medium for improved pasture grasses,
such as bermudagrass and lovegrass. Slope limits
production. Weed control, proper grazing, and fertilizer
are needed.

This soil has high potential for native range plants and
for wildlife habitat. Mid grasses are the main native
vegetation.

Potential is high for most urban and recreation uses.
Low strength is a limitation for local roads and streets.
Slope limits some recreation uses.

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

22—Enterprise very fine sandy loam, 8 to 20
percent slopes. This deep, strongly sloping and
moderately steep soil is on uplands. Areas are along the
Red River on side slopes between the erosional uplands
and the Red River bottom lands. They are 100 to 300
feet wide, and some areas are several miles long.
Slopes are convex. Spots of sandstone bedrock outcrop
are in about 80 percent of the areas. These spots are
generally in the lower part of the map unit.

Typically, this soil is very fine sandy loam to a depth of
80 inches. It is brown in the upper part, reddish brown in
the next part, and reddish yellow in the lower part. It is
neutral in the upper part and grades to moderately
alkaline in the lower part.

This soil is well drained. Surface runoff is medium.
Permeability is moderately rapid, and available water
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capacity is high. The hazard of soil blowing is moderate,
and the hazard of water erosion is severe. The shrink-
swell potential is low.

Included with this soil in mapping are small areas of
Devol soils and Minco soils which make up as much as
10 percent of some mapped areas.

Most areas of this Enterprise soil are used for range.
The soil is not suitable for cultivated crops or improved
pasture grasses because of slope.

This soil has high potential for native range plants and
for wildlife habitat. Sand dropseed, tumble windmillgrass,
little bluestem, and annual weeds are the main native
vegetation.

Potential is low for most urban and recreation uses.
Slope and low strength are limitations.

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

23—Gowen soils, frequently flooded. These deep
soils are on flood plains of creeks and along larger
drainageways in the southern part of the county. Slopes
range from O to 1 percent. _

The surface layer of these soils is loam, clay loam,
sandy clay loam, or fine sandy loam. The varied textures
are so intermixed and the areas. are so small that the
soils cannot be separated at-the scale used in mapping.

Typically, the surface layer is brown loam about 15
inches thick. The next layer is brown sandy clay loam
about 9 inches thick. The substratum is brown loam
stratified with fine sandy loam. Reaction is neutral
throughout the profile.

These soils are well drained. Surface runoff is slow.
Flooding occurs in about 3 years in 5; however, about 20
percent of the soil is flooded every year. Permeability is
moderate, and available water capacity is high. The
hazard of erosion is slight. The shrink-swell potential is
moderate.

Included with these soils in mapping are small areas of
Port soils, meandering drainageways 3 to 10 feet deep,
and narrow bands of sandier soils adjacent to the
drainageways. The included soils make up as much as
20 percent of a mapped area.

Most areas of these Gowen soils are used for range.

These soils have low potential for cultivated crops
because of the hazard of flooding and the smallness of
areas that can be farmed. However, a few areas that
have less probability of being flooded are large enough
to be farmed. They make up less than 10 percent of any
mapped area.

The potential is high for pasture grasses, such as
kleingrass and lovegrass. Weed control, proper grazing,
and fertilizer are needed to increase the productivity of
high quality forage.

These soils have high potential for native range plants
and for wildlife habitat. Tall and mid grasses are the
main native vegetation.

Potential is low for urban and recreation uses.
Flooding is the main limitation.



22

These soils are in capability subclass Vw and Loamy
Bottomland range site.

24—Grandfleld loamy fine sand, 0 to 3 percent
slopes. This deep, nearly level to'gently sloping soil is
on uplands. Surfaces are weakly undulating.

Typically, the surface layer is slightly acid, brown
loamy fine sand about 10 inches thick. The subsoil
extends to a depth of 80 inches. To a depth of 51
inches, it is slightly acid, reddish brown sandy clay loam
that grades to reddish yellow in the lower part; to a
depth of 80‘inches, it is neutral, reddish yellow fine
sandy loam.

This soil is well drained. Surface runoff is slow.
Permeability is moderate, and available water capacity is
medium. The hazard of soil blowing is moderate to
severe, and the hazard of water erosion is slight. The
shrink-swell potential is low.

Included with this soil in mapping are small areas of
Grandfield fine sandy loam and Devol loamy fine sand
which make up as much as 15 percent of the mapped
areas.

This'Grandfield soil is used for cultivated crops,
orchards, and range.

This soil has medium’ potentlal for wheat, grain
sorghum and cotton: Leaving crop residue on the
surface, timely and limited tillage, rotation of crops, and
timely appllcatlon of fertilizer help to control soil blowing
and water erosion, conserve soil moisture, and maintain
productivity. Emergency tillage is occasionally needed to
roughen the surface. Roughening helps to reduce soil
blowing if crop growth and residue do not produce
adeduate cover.

The potenitial is high for |mproved pasture grasses,
such as bermudagrass and weeping lovegrass. Weed
control, controlled grazing, and fertilizer help to increase
the quantity and improve the quality of forage.

This soil has medium potential for orchards. Use of
cover crops, leaving crop residue on the surface, and
timely appllcatlon of fertilizer help to control soil blowing
and water erosion and to maintain productivity.

The potential is high for native range plants and for
wildlife habitat. Mid and tall grasses are the main native
vegetation.

Potential is high for most urban uses. Low strength is
a limitation for local roads and streets. Potential is
medium for recreation uses. The sandy surface layer is a
limitation.

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

25—Grandfield fine sandy loam, 1 to 5 percent
slopes. This deep, gently sloping to undulating soil is on
uplands. Slopes are convex. Areas are adjacent to
tributaries of larger creeks and streams of the county.
They are long and range from 200 to 1,000 feet in width.

Typically, the surface layer is slightly acid, reddish
brown fine sandy loam about 7 inches thick. The subsoil
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extends to a depth of 80 inches. It is-neutral, reddish
brown sandy clay loam to a depth of 22 inches; neutral,
red sandy clay loam to a depth of 40 inches; and
moderately alkaline, light red fine sandy loam to a-depth
of 80 inches.

This soil is well drained. Surface runoff is medium.
Permeability is moderate, and available water capacuty is
medium. The hazards of soil blowing and water erosion
are moderate. The shrink-swell potentlal is low.

Included with this soil in mapping are small areas of
Vernon, Devol, and Bluegrove soails. Also included are
small areas of soils that are similar to this Grandfield soil
but are underlain with shale or sandstone between a
depth of 50 and 60 inches. The included soils make up
as much as 20 percent of the mapped areas.

Most areas of this Grandfield soil are used for range.

This soil has medium potential for cultivated ¢rops.
Leaving crop residue on the. surface, timely and limited
tillage, rotation of crops, terracing, and contour farming
help to control soil blowing and water erosion and to
conserve soil moisture. Use_of residué also helps to
maintain productivity. Emergency tillage is occasionally
needed to roughen the surface. Roughening helps to
reduce damage from soil blowing if crop growth and
residue do not produce adequate cover. Timely
application of fertilizer increases yield.

The potential is high for improved pasture grasses,
such as bermudagrass, kleingrass, and lovegrass. Weed
control, proper grazing, and fertilizer are needed to
increase production of high quality forage.

This soil has high potential for native range plants and
for wildlife habitat. Mid and tall grasses are the main
native vegetation.

Potential is high for most urban and recreation uses.
Low strength is a limitation. for local roads and streets.

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

26—Kamay silt loam, 1 to 3 percent slopes. This
deep, gently sloping soil is on uplands. Slopes are plane.
Areas average about 300 acres, but they range from 30
to about 1,000 acres.

Typically, the surface layer is slightly acid, brown silt
loam about 9 inches thick.- The subsoil extends to a
depth of 63 inches. It is mildly alkaline to moderately
alkaline, brown clay to a depth of 36 inches and’
moderately alkaline, yellowish red clay to a depth of 63
inches. The underlying material is interbedded, red and
gray clayey shale.

This soil is well'drained. Surface runoff is medium.
Permeability is very slow, and available water capacity is.
high. The hazard of soil blowing is slight, and the hazard
of water erosion is moderate. The shrink-swell potential
is high. '

included with this soil in mapping are somewhat
depressional areas of Deandale soils that are less
sloping than this Kamay soil. Also included are areas of
Bluegrove soils that have convex slopes and small areas
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of Renfrow soils. The included soils make up as much as
15 percent of a mapped area.

Most areas of this Kamay soil ‘are used for range.

This soil has high potential for small grain such as
wheat. Because the soil-is very slowly permeable, it is
droughty for warm-season crops. Leaving crop residue
terracing; and contour farming help to control soil
blowing and water erosion and to conserve soil moisture.
The use of residue also helps to maintain productivity
and tilth. Timely application of fertilizer increases. yield.

The potential is medium for improved pasture grasses,
such as bermudagrass and kleingrass. Weed control,
proper grazing, and fertilizer increase the quantity of high
quality. forage.

This soil has medium potential for native range plants
and for wildlife habitat. Short grasses that produce a
medium amount of forage are the main native
vegetation.

Potential is low for most urban and recreation uses.
Corrosivity to uncoated steel, very slow permeability,
high shrinking and swelling properties, low strength, and
a high content of clay are limitations.

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

27—Kirkland silt Ioam, 0 to 1 percent slopes. This
deep, nearly level soil is on uplands. Surfaces are
smooth. Areas average about 100 acres, but they range
from 50 to several hundred acres.

Typically, the surface layer is silt loam about 12 inches
thick. It is slightly acid and grayish brown in the upper
part and neutral and dark grayish brown in the lower
part.- The subsoil extends to a depth of 80 inches. It is
neutral to moderately alkaline, dark grayish brown clay to
a depth of 34 inches; moderately alkaline, dark brown
clay to a depth of 66 inches; and moderately alkaline,
yellowish red clay to a depth of 80 inches.

This soil is well drained. Surface runoff is slow.
Permeability is very slow, and available water capacity is
high. The hazards of soil blowing and water erosion -are
slight. The shrink-swell potential is high.

Included with this soil in. mapping are small areas of
gently sloping Deandale soils and Renfrow soils. Also
included are smalf areas of Waurika soils. The included
soils make up as much as 20 percent of mapped areas.

Most areas of this Kirkland soil are used for range.

This soil has high potential for wheat and other cool-
season crops. It has medium potential for cotton and
grain sorghum because it is somewhat droughty. Leaving
crop residue on the surface, timely and limited tillage,
and crop rotation help to control soil blowing and water
erosion and to conserve soil moisture. Use of residue
also helps to maintain productivity and tilth. Emergency
tilage is occasionally needed to roughen the soil
surface. Roughening helps to reduce damage from soil
blowing if crop growth and residue do not produce
adequate cover. Timely application of fertilizer increases
yield.
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Thée potential is medium for improved pasture grasses,
such as bermudagrass and kleingrass. Weed control,
proper grazing, and fertilizer help to increase the quantity
and improve quality of forage.

This soil has medium potential for native range plants
and for wildlife habitat. Short grasses are the main
vegetation.

Potential is low for most urban and recreation uses.
Very slow permeability, low strength, shrinking and
swelling properties, and corrosivity to uncoated steel are
limitations.

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

28—Knoco-Owens association, undulating. These
shallow and very shallow soils are on uplands. Slopes
range from 1 to 8 percent. Areas are irregular in shape
and range from 15 to-200 acres.

Knoco soils make up about 40 percent of this
association and Owens 'soils about 30 percent. Other
soils and areas of badland make up 30 percent. Knoco
soils are generally on the more sloping parts of the
association and are intermixed with spots and patches of
badland. Owens soils are on the less sloping parts. The
composition of this map unit is more varied than that of
other map units in Clay County. The soil$ are not in a
uniform pattern. However, mapping has been controlled
well enough for the anticipated use of the area.

Typically, the Knoco soil has a surface layer of very
firm, moderately alkaline, calcareous, reddish brown clay
about 5 inches thick. The underlying material is firm,
calcareous, red clayey shale.

The Knoco soil is excessively drained. Surface runoff
is rapid. Permeability is very slow, and available water
capacity is very low. The hazard of water erosion is
severe, and the hazard of soil blowing is slight. The
shrink-swell potential is high.

Typically, the Owens soil has a surface layer of very
firm, moderately alkaline; calqareous, reddish brown clay
about 6 inches thick. The subsail is very firm, moderately
alkaline, calcareous, brown ciay to a depth of 15 inches.
The underlying material is very firm, calcareous, gray and
red clayey shale.

The Owens soil is well drained. Surface runoff is rapid.
Permeability is very slow, and available water capacity is
very low. The hazard of water erosion is severe, and the
hazard of soil blowing is slight. The shrink-swell potential
is high.

Included with these soils in mapping are areas of
Vernon, Kamay, and Renfrow soils; small areas of
strongly sloping to steep Knoco and Owens soils; and
areas of badland. The areas of badland, which consist of
barren, exposed clayey shale, make up about 10 percent
of the association. The other included soils make up
about 20 percent.. ,

This Knoco-Owens association is not suitable for
cultivation or improved pasture. Depth of soil, slope, and
the hazard of erosion are limitations.
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These soils have low potential for native range plants
and for wildlife habitat. Depth of the root zone limits
growth of vegetation.

Potential is low for urban and recreation uses. Depth
of soil, slope, very slow permeability, and shrinking and
swelling properties are limitations.

This association is in capability subclass Vs and
Shallow Clay range site.

29—Lincoln fine sandy loam, frequently flooded.
This deep, gently undulating soil is on flood plains (fig.
7). Slopes range from 0 to 3 percent. Areas are from 25
to 200 acres.

Typically, this soil has a surface layer of reddish brown
fine sandy loam about 10 inches thick. The substratum is
loose, reddish yellow fine sand. The soil is moderately
alkaline and calcareous throughout.

This soil is somewhat excessively drained. Surface
runoff is slow. Permeability is rapid, and available water
capacity is low. The hazard of soil blowing is severe, and
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the hazard of water erosion is slight. The shrink-swell
potential is low. These soils are flooded on an average
of about 3 times in 5 years.

Included with this soil in mapping are small areas of
Tivoli fine sand on high ridges. Also included are lower
lying areas of Yomont soils and small areas of Lincoln
soils that have a surface layer of loamy fine sand, sandy
clay loam, silt loam, or clay. The included soils make up
as much as 20 percent of a mapped area.

Most areas of this Lincoln soil are used for range. A
few areas are used for improved pasture. The soil is not
suitable for cultivation because of the hazards of
flooding and soil blowing.

The potential is high for improved pasture grasses,
such as bermudagrass and lovegrass. Weed control,
proper grazing, and fertilizer improve the quality and
increase the quantity of forage.

This soil has medium potential for native range plants
and for wildlife habitat. Tall grasses are the main native
vegetation.

Figure 7.—Area of Lincaoln fine sandy loam. This soil is in Sandy Bottomland range site.
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Potential is low for most urban and recreation uses.
Flooding and the sandy texture of the soil are the main
limitations.

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

30—Mangum silty clay loam, occasionally flooded.
This deep, nearly level soil is on bottom land areas on
flood plains of the Wichita River. Slopes are less than
0.5 percent. Areas range from 50 to several hundred
acres.

Typically, the surface layer is moderately alkaline,
calcareous, reddish brown silty clay loam about 10
inches thick. The substratum is moderately alkaline,
calcareous, reddish brown clay to a depth of 60 inches.

This soil is moderately well drained. Surface runoff is
slow. This soil is flooded once about every 3 to 5 years.
Permeability is very slow, and available water capacity is
high. The hazards of soil blowing and water erosion are
slight. The shrink-swell potential is high.

Included with this soil in mapping are small, lower lying
depressional areas of Mangum clay and irregularly
shaped areas of Weswood soils. The included soils
make up as much as 10 percent of the mapped areas.

About 80 percent of the areas of this Mangum soil is
cultivated. Wheat is the main crop.

This soil has high potential for wheat or other small
grain and medium potential for grain sorghum, cotton, or
other warm-season crops because it is somewhat
droughty. Leaving crop residue on the surface, timely
and limited tillage, and rotation of crops help to control
soil blowing and water erosion and to conserve soil
moisture. The use of residue also helps to maintain
productivity and tiith. Emergency tillage is occasionally
needed to roughen the surface. Roughening helps to
control soil blowing if crop growth and residue do not
produce adequate cover. Timely application of fertilizer
increases yield.

The potential is medium for improved: pasture grasses.
This soil is droughty for warm-season crops. Weed
control, controlled grazing, and fertilizer help to increase
the quantity and improve the quality of forage.

This soil has medium potential for native range plants
and for wildlife habitat. Short grasses are the main native
vegetation.

Potential is low for most urban-and recreation uses.
The hazard of flooding, shrinking and swelling properties,
and very slow permeability are limitations.

This soil is in capability subclass liw and Draw range
site.

31—Mangum clay, occasionally flooded. This deep,
nearly level soil is on bottom lands. It is on the flood
plains of the Little Wichita River below Lake Arrowhead
Dam.

Typically, this soil is very firm, moderately alkaline,
calcareous, reddish brown clay to a depth of 60.inches.

This soil is moderately well drained. Surface runoff is
very slow. Permeability is very slow;.and available water
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capacity is high. This soil is flooded once in about every
3 to 5 years. The hazards of sail blowing and water
erosion are slight. The shrink-swell potential is high. This
soil is droughty.

Included with this soil in mapping are small areas of
Ships clay in.swales and microbasins and areas of
Weswood soils adjacent to stream channels. The
included soils make up as much as 15 percent of a
mapped area. ‘

Most areas of this Mangum soil are used for range.
The rest is used for cultivated crops and pasture.

This soil has low potential for cuitivated crops. It is
droughty because of the clayey texture. If crops are
grown, the soil is best suited to small grain. Leaving crop
residue on the surface, timely and limited tillage, and
rotation of crops help to control water erosion and to
conserve soil moisture. The use of residue also helps to
maintain productivity and tilth.

The potential is low for improved pasture grasses, for
example, King Ranch bluestem. Weed control and
proper grazing are needed.

This soil has medium potential for native range plants.
Short grasses are the main native vegetation. Potential is
medium for wildlife habitat.

Potential is low for most urban and recreation uses.
Very slow permeability, clayey texture, flooding, shrinking
and swelling properties, low strength, and corrosivity to
uncoated steel are limitations.

This soil is in capability subclass lllw and Draw range
site. ‘

32—Mangum clay, frequently flooded. This deep,
nearly level soil is in oxbows on the flood plains of larger
streams. Areas receive runoff from adjacent soils as well
as overflow from the stream channels. Water stands on
the surface for 1 to 4 months each year. Slopes are less
than 0.5 percent. Areas are 20 to 150 acres.

Typically, this soil is calcareous, moderately alkaline,
reddish brown clay to a depth of 60 inches.

This soil is moderately well drained. Surface runoff is
very slow. Permeability is very slow, and available water
capacity is high. The hazard of erosion is slight. The
shrink-swell potential is high.

Included with this soil in mapping are spots of
Mangum silty clay loam. They make up as much as 10
percent of a mapped area.

Most areas of this Mangum soil are used as
rangeland. The soil is not suitable for cultivated crops
and pastureland because of flooding and standing water.

This soil has low potential for native range plants.
Short grasses and annuals are the main native
vegetation. The potential is medium for wildlife habitat.

Potential is low for urban and recreation uses. The
hazard of flooding, shrinking and swelling properties,
clayey texture, very slow permeability, and corrosivity to
uncoated steel are limitations.

This .soil is in capability subclass Vw and Clayey
Bottomland range site.
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33—Minco very fine sandy loam, 0 to 1 percent
slopes. This deep, nearly level soil is on uplands.

Typically, this soil is reddish brown very fine sandy
loam to a depth of about 65 inches and brown loam to a
depth of 80 inches. The soil is slightly acid in the upper
part and grades to moderately alkaline in the lower part.

This soil is well drained. Surface runoff is slow.
Permeability is moderate, and available water capacity is
high. The hazards of soil blowing and water erosion are
low. The root zone is deep and is easily penetrated by
roots. The shrink-swell potential is low.

Included with this soil in mapping are small, lower lying
areas of Teller loam, which have plane slopes. Also
included are small areas of gently sloping Minco soils.
The included soils make up as much as 10 percent of a
mapped area.

This Minco soil is used mainly for cultivated crops. A
few areas are used for range. Wheat, grain sorghum,
and cotton are the main crops.

This soil has high potential for cultivated crops. The
use of crop residue and timely and limited tillage help to
control soil blowing and water erosion and conserve soil
moisture. Timely application of fertilizer and crop rotation
help to maintain productivity.

The potential is high for improved pasture grasses,
such as bermudagrass and kleingrass. Weed control,
controlled grazing, and fertilizer increase the quantity and
improve the quality of forage.

This soil has high potential for native range plants and
for wildlife habitat. Mid and tall grasses are the main
native vegetation.

Potential is high for most urban and recreation uses.
Low strength is a limitation for local roads and streets.

This soil is in capability class | and Loamy Prairie
range site.

34—Minco very fine sandy loam, 1 to 3 percent
slopes. This deep, gently sloping soil is on uplands.
Slopes are slightly convex and average about 2 percent.
Areas average about 200 acres.

Typically, this soil is reddish brown very fine sandy
loam to a depth of about 50 inches and calcareous,
yellowish red very fine sandy loam to a depth of 80
inches. The soil is medium acid in the upper part and
grades to moderately alkaline in the lower part.

This soil is well drained. Surface runoff is slow.
Permeability is moderate, and available water capacity is
high. The hazards of water erosion and soil blowing are
slight. The shrink-swell potential is low.

Included with this soil in mapping are small areas of
Teller loam that make up as much as 10 percent of a
mapped area.

Most areas of this Minco soil are cultivated.

This soil has high potential for wheat, cotton, and-grain
sorghum. Leaving crop residue on the surface, timely
and limited tillage, rotation of crops, terracing, contour.
farming, and timely application of fertilizer help to control
soil blowing and water erosion, conserve soil moisture,
and maintain productivity.

Soil survey

The potential is high for improved pasture grasses,
such as bermudagrass and kleingrass. Weed control,
controlled grazing, and fertilizer improve the quality and
increase the quantity of forage.

This soil has high potential for native range plants and
for wildlife habitat.

Potential is high for urban and recreation uses. Low
strength is a limitation for local roads and streets.

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

35—Minco very fine sandy loam, 3 to 5 percent
slopes. This deep, gently sloping soil is on uplands.
Slopes are convex. Areas range from 15 to 100 acres.

Typically, this soil is reddish brown very fine sandy
loam to a depth of about 50 inches. The underlying
material is calcareous, yellowish red very fine sandy
loam to a depth of 80 inches. The soil is neutral in the
upper part and grades to moderately alkaline in the
lower part.

This soil is well drained. Surface runoff is medium.
Permeability is moderate, and available water capacity is
high. The hazard of soil blowing is slight, and the hazard
of water erosion is moderate. The shrink-swell potential
is low.

Included with this soil in mapping are small areas of
Minco very fine sandy loam, 1 to 3 percent slopes, and
Minco very fine sandy loam, 5 to 8 percent slopes. The
included soils make up as much as 15 percent of each
mapped area.

This Minco soil has medium potential for cultivated
crops. Leaving crop residue on the surface, timely and
limited tillage, rotation of crops, terracing, contour
farming, and timely application of fertilizer help to control
soil blowing and water erosion, conserve soil moisture,
and maintain productivity.

The potential is high for improved pasture grasses,
such as bermudagrass and kleingrass. Weed control,
controlled grazing, and fertilizer improve the quality and
increase the quantity of forage.

This soil has high potential for native range plants and
for wildlife habitat.

Potential is medium to high for most urban and
recreation uses. Slope is a limitation for some uses. Low
strength is a limitation. for local roads and streets.

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

36—Minco very fine sandy loam, 5 to 8 percent
slopes. This deep, sloping soil is on uplands. Slopes are
convex. Areas are long and narrow.

Typically, this soil is reddish brown very fine sandy
loam to a depth of about 50 inches and yellowish red
very fine sandy loam to a depth of 80 inches. This soil is
slightly acid in the upper part and grades to moderately
alkaline in the lower part.

This soil is well drained. Surface runoff is medium.
Permeability is moderate, and available water capacity is
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high. The hazard of soil blowing is slight, and the hazard
of water erosion is severe. The shrink-swell potential is
low.

Included with this soil in mapping are areas of
Enterprise very fine sandy loam that make up as much
as 15 percent of some mapped areas.

This Minco soil has medium potential for closely
spaced crops such as wheat. The potential is low for row
crops because of the hazard of water erosion. Use of
crop residue, timely and limited tillage, terraces and
diversions, planting closely spaced crops, rotation of
crops, and fertilizer help to control erosion, conserve
moisture, and maintain productivity.

The potential is medium for improved pasture grasses,
such as'bermudagrass and kleingrass. Weed control,
controlled grazing, and timely application of fertilizer
improve the quality and increase the quantity of forage.

This soil has high potential for native range plants and
for wildlife habitat.

Potential is medium to high for most urban and
recreation uses. Slope is a limitation for some uses. Low
strength is a limitation for local roads and streets.

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

37—Motley loam, 0 to 1 percent slopes. This deep,
nearly level soil is on uplands. Slopes are plane. Areas
are 50 to 200 acres.

Typically, the surface layer is neutral, brown loam
about 9 inches thick. The subsoil extends to a depth of
80 inches. It is neutral, reddish brown sandy clay loam to
a depth of 35 inches; neutral, yellowish red sandy clay
foam to a depth of 70 inches; and moderately alkaline,
yellowish red loam to a depth of 80 inches.

This soil is well drained. Surface runoff is slow.
Permeability is moderate, and available water capacity is
high. The hazards of soil blowing and water erosion are
slight. The root zone is deep and is easily penetrated by
roots. The shrink-swell potential is low.

Included with this soil in mapping are small areas of
Minco very fine sandy loam and Teller loam which make
up as much as 15 percent of some mapped areas.

This Motley soil is used mainly for cultivated crops. A
few areas are used for range.

This soil has high potential for cultivated crops.
Leaving crop residue on or near the soil surface, timely
and limited tillage, and rotation of crops help to reduce
the hazards of soil blowing and water erosion, conserve
soil moisture, and maintain productivity. In dry years,
emergency tillage is sometimes needed to roughen the
surface and to reduce damage from soil blowing. Timely
application of fertilizer increases yield.

The potential is high for improved pasture grasses,
such as bermudagrass and kleingrass. Weed control,
controlled grazing, and fertilizer increase the quantity and
improve the quality of forage.

This soil has high potential for native range plants and
for wildlife habitat. Mid and tall grasses are the main
native vegetation.
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Potential is high for most urban and recreation uses.
Low strength is a limitation for local roads and streets.

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

38—Motley loam, 1 to 3 percent slopes. This deep,
gently sloping soil is on uplands. Slopes are convex and
average about 1.8 percent. Areas are 75 to 400 acres.

Typically, the surface layer is neutral, brown loam
about 7 inches thick. The subsoil extends to a depth of
80 inches. It is neutral, reddish brown sandy clay loam to
a depth of 33 inches; mildly alkaline, red sandy clay
loam to a depth of 63 inches; and moderately alkaline,
red loam to a depth of 80 inches.

This soil is well drained. Surface runoff is medium.
Permeability is moderate, and available water capacity is
high. The hazard of soil blowing is slight, and the hazard
of water erosion is moderate. The root zone is deep and
is easily penetrated by roots. The shrink-swell potential is
fow.

Included with this soil in mapping are small areas of
Teller loam and Minco very fine sandy loam. The
included soils make up as much as 10 percent of some
mapped areas.

Most areas of this Motley soil are used for cultivated
crops. A few areas are used for improved pasture and
range.

This soil has high potential for cultivated crops. Crop
residue needs to be kept on the surface to control soil
blowing and water erosion, conserve soil moisture, and
maintain productivity. Terracing and contour farming also
help to control water erosion and conserve moisture.
Emergency tillage is needed to roughen the surface if
crop growth or residue do not produce adequate cover
to prevent damage from soil blowing.

The potential is high for improved pasture grasses.
Weed control, controlled grazing, and timely application
of fertilizer improve the quality and increase the quantity
of forage.

This soil has high potential for native range plants and
for wildlife habitat.

Potential is high for most urban and recreation uses.
Slope can be a limitation for some uses. Low strength is
a limitation for local roads and streets.

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

39—Motiey loam, 3 to 5 percent slopes. This deep,
gently sloping soil is on uplands. Slopes are convex.

Typically, the surface layer is neutral, brown loam
about 6 inches thick. The subsoil extends to a depth of
80 inches. It'is neutral, reddish brown sandy clay loam to
a depth of 31 inches; mildly alkaline, yellowish red sandy
clay loam to a depth of 64 inches; and moderately
alkaline, yellowish red loam to a depth of 80 inches.

This soil is well drained. Surface runoff is medium.
Permeability is moderate, and available water capacity is
high. The hazard of soil blowing is slight, and the hazard
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of water erosion is moderate. The shrink-swell potential
is low.

Included with this soil in mapping are areas of Minco
very fine sandy loam. Also included are areas of sloping
Motley loam that average about 10 percent of each
mapped area. The included soils make up as much as
15 percent of each mapped area.

Most areas of this soil are used for range. A few areas
are used for cultivated crops and improved pasture.

This soil has medium potential for cultivated crops.
Surface runoff and the hazard of water erosion are
limitations. Leaving crop residue on the surface, timely
and limited tillage, rotation of crops, terracing, contour
farming, and timely application of fertilizer reduce
damage from soil blowing and water erosion, conserve
soil moisture, and maintain productivity. In dry years,
emergency tillage is sometimes needed to reduce soil
blowing if crop growth and residue do not produce
adequate cover.

The potential is medium for improved pasture grasses,
such as bermudagrass and kleingrass. Weed control,
controlled grazing, and fertilizer increase the quantity and
improve the quality of forage.

This soil has high potential for native range plants and
for wildlife habitat.

Potential is medium for most urban and recreation
uses. Slope is a limitation for some uses. Low strength is
a limitation for local roads and streets.

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

40—Nebgen-Grandfield-Callahan association,
sloping. These very shallow to deep soils are on
uplands. Slopes range from 5 to 8 percent. Areas are
long and narrow and range from 20 to several hundred
acres.

Nebgen soils make up about 30 percent of this
association; Grandfield soils, about 30 percent; Callahan
soils, about 20 percent; and other soils, 20 percent. The
very shallow and shallow Nebgen soils are on the upper
parts of the association, the moderately deep Callahan
soils are on the mid slopes, and the deep Grandfield
soils are on the lower slopes. The composition of this
association is more varied than that of other map units in
Clay County. However, mapping has. been controlled well
enough for the anticipated use of the area.

Typically, the Nebgen soil (fig. 8) has a surface layer
of slightly acid, brown, stony fine sandy loam about 6
inches thick. Strongly cemented, reddish yellow
sandstone is at a depth of 6 inches.

The Nebgen soil is well drained. Surface runoff is
rapid. Permeabnllty is moderately rapid, and available
water capacity is very low. The hazard of water erosion
is severe, and the hazard of soil blowing is.moderate.
The shrink-swell potential is low.

Typically, the Grandfield soil has a surface layer of .
slightly acid, brown fine sandy loam about 9 inches thick.
The subsoil extends to a depth of 80 inches. It is neutral,
reddish brown sandy clay loam to a depth of 50 inches

Soil survey

Figure 8.—Profile of Nebgen stony fine sandy loam.
Weakly cemented sandstone is at a depth of
about 8 inches.

and moderately alkaline, yellowish red loam to a depth of
80 inches.

The Grandfield soil is well drained. Surface runoff is
medium. Permeability is moderate, and available water
capacity is medium. The hazards of water erosion and
Is0|l blowing are moderate. The shrink-swell potential is
ow.

Typically, the Callahan soil (fig. 9).has a surface layer
of neutral, brown loam about 10 inches thick. The
subsoil extends to a depth of 35 inches. It is reddish
brown clay that is mlldly alkaling in the upper part.and
moderately alkaline in the lower part. The underlying
material is red clayey shale.
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Figure 9.—Profile of Callahan loam. Clayey shale is at a
depth of about 34 inches.

The Callahan soil is well drained. Surface runoff is
medium. Permeability is very slow, and available water
capacity is low. The hazard of water erosion is severe,
and the hazard of soil blowing is slight. The shrink-swell
potential is moderate.

Included with these soils in mapping are small areas of
Darnell soils and Vernon soils and small areas of
sandstone outcrop. Also included are small areas of
soils that are gently sloping and strongly sloping. The
included soils make up about 20 percent of the
association.

Most areas of this Nebgen-Grandfield-Callahan
association are used for rangeland. The soils are not
suited to cultivated crops or to pasture because of slope,
rooting depth, and stoniness. In addition, the hazard of
water erosion is severe in much of this association.
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These soils have medium potential for native range
plants. A mixture of tall, mid, and short grasses makes
up the native vegetation. Proper stocking, controlled
grazing, and brush management are needed. The
potential is high for wildlife habitat.

Potential is low for most urban and recreation uses.
Slope, depth to rock, shrinking and swelling properties,
stoniness, and low strength are the main limitations.

Nebgen soils are in capability subclass Vils and
Sandstone Hills range site; Grandfield soils are in
capability subclass Ve and Sandy Loam range site;
Callahan soils are in capability subclass Vis and Claypan
Prairie range site.

41—Nebgen-Owens complex, 3 to 25 percent
slopes. These very shallow and shallow, gently sloping
to steep soils are on sandstone “‘capped” escarpments
on uplands (fig. 10). Areas range from 15 to 300 acres.

Nebgen soils make up about 45 percent of this
complex; Owens soils, 30 percent; Darnell soils, 10
percent; and other soils and sandstone outcrop, about
15 percent. Nebgen soils are on the upper parts of the
complex, and Owens soils are on lower lying, steeper
parts. The composition of this complex is more varied
than that of other map units in Clay County. However,
mapping has been controlled well enough for the
anticipated use of the area.

The Nebgen soil has about 15 percent of the surface
covered with sandstone fragments more than 3 inches in
diameter. Typically, the surface layer is slightly acid,
brown fine sandy loam about 6 inches thick. It contains
about 3 percent tg/ volume sandstone fragments less
than 3 inches in diameter. Grayish, weakly cemented
sandstone is at a depth of 6 inches.

The Nebgen soil is well drained. Surface runoff is
rapid. Permeability is moderately rapid, and available
water capacity is very low. The hazard of water erosion
is severe, and the hazard of soil blowing is slight. The
shrink-swell potential is low.

The Owens soil has about 40 percent of the surface
covered with sandstone rocks or boulders that are more
than 12 inches in diameter. Typically, the surface layer is
calcareous, reddish brown clay about 5 inches thick. The
subsoil is calcareous, reddish brown clay to a depth of
1;: inches. The underlying material is reddish, clayey
shale.

The Owens soil is well drained. Surface runoff is rapid.
Permeability is very slow, and available water capacity is
very low. The hazard of water erosion is severe, and the
hazard of soil blowing is slight. The shrink-swell potential
is high.

Included with these soils in mapping are small areas of
Grandfield soils on foot slopes below escarpments and
small areas of Bluegrove soils and Stoneburg soils
above escarpments. Also included are outcrops and
ledges of sandstone. The included soils make up about
15 percent of the complex.
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Soil survey

Figure 10.—Area of Nebgen-Owens complex, 3 to 25 percent slopes. Nebgen soils are on the upper slopes, and Owens soils are
on the lower slopes. These soils are in Sandstone Hills range site.

This Nebgen-Owens complex is used mainly for
rangeland. The soils are not suited to cultivated crops or
improved pasture grasses. Rooting depth, slope, and
stoniness are limitations.

These soils have medium potential for native range
plants. Tall and mid grasses are the main native
vegetation. Oak trees grow in some areas. Potential is
low for wildlife habitat.

Potential is low for urban and recreation uses. Slope,
depth to rock, very slow permeability, shrinking and
swelling properties, and the stony surface layer are
limitations.

This complex is in capability subclass Viis. Nebgen
soils are in Sandstone Hills range site, and Owens soils
are in Rocky Hills range site.

42—Nipsum clay loam, 0 to 2 percent slopes. This

deep, nearly level to gently sloping soil is on broad foot
slopes below escarpments. Slopes average about one
percent. Areas are 150 to 500 acres.

Typically, the surface layer is mildly alkaline,
noncaicareous, brown clay loam about 6 inches thick.
Below that layer, the soil is moderately alkaline,
calcareous, reddish brown clay to a depth of 60 inches
and moderately alkaline, calcareous, yellowish red clay
to a depth of 80 inches.

This soil is well drained. Surface runoff is medium.
Permeability is slow, and available water capacity is
medium. The hazard of water erosion is slight to
moderate, and the hazard of soil blowing is slight. The
shrink-swell potential is moderate.

Included with this soil'in mapping are small areas of
Mangum soils that make up as much as 10 percent of
some areas.
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Most areas of this Nipsum soil are cultivated.

This soil has medium potential for cultivated crops.
Diversion terraces help to protect areas from outside
water. Terracing and contour farming help to control
water erosion. Leaving crop residue on the surface helps
to conserve soil moisture, improve tilth, and maintain
productivity.

The potential is medium for improved pasture grasses,
such as King Ranch bluestem and kleingrass. Controlled
grazing, weed control, and fertilizer are needed.

This soil has medium potential for native range plants
and for wildlife habitat. Short and mid grasses are the
main native vegetation. Proper stocking, controlled
grazing, and brush management are needed.

Potential is medium for most urban and recreation
uses. Shrinking and swelling properties, the clayey
texture, low strength, and slow permeability are the main
limitations.

This soil is in capability subclass |le and Draw range
site.

43—Port clay loam, occasionally flooded. This
deep, nearly level soil is on fiood plains. Slopes average
about 0.2 percent. Most areas have meandering
drainageways 3 to 5 feet deep that cut across the flood
plain. Most areas of this soil are flooded about twice in
15 years; however, about 20 percent of the map unit is
flooded an average of twice in 5 years.

Typically, the surface layer is neutral, brown clay loam
about 17 inches thick. The subsoil is neutral, dark
grayish brown silty clay loam to a depth of 40 inches.
Below that, the subsoil and underlying material are mildly
alkaline, reddish brown silty clay loam.

This soil is well drained. Surface runoff is slow.
Permeability is moderate, and available water capacity is
high. The hazards of soil blowing and water erosion are
slight. The shrink-swell potential is moderate.

Included with this soil in mapping are small areas of a
soil that is similar to this Port soil but is loam throughout
the profile. This soil, which is near drainageways, makes
up as much as 10 percent of some mapped areas.

This Port soil is used mainly as rangeland. A few areas
are used for cultivated crops.

This soil has high potential for cultivated crops.
Leaving crop residue on the surface, timely and limited
tillage, and rotation of crops help to control erosion,
conserve soil moisture, and maintain productivity. Timely
application of fertilizer increases yield.

The potential is high for improved pasture grasses,
such as bermudagrass and kleingrass. Weed control,
controlled grazing, and fertilizer increase the quantity and
improve the quality of forage.

This soil has high potential for native range plants and
for wildlife habitat.

Potential is low for most urban and recreation uses.
Flooding is the main limitation.

This soil is in capability subclass {lw and Loamy
Bottomland range site.
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44—Port solls, frequently flooded. These deep,
nearly level soils are on flood plains of smaller creeks
and along drainageways. Slopes average about 0.5
percent. Areas are long and narrow. Most areas have
meandering drainageways that have cut into the flood
plain to a depth of 3 to 7 feet. These soils are flooded
about 3 times in 5 years. However, about 20 percent of
the wider areas are flooded less often. The surface layer
of these soils is silt loam or clay loam. These soil areas
are not uniform in pattern; however, the use and
management are similar.

Typically, the surface layer is mildly alkaline, brown silt
loam about 25 inches thick. The subsoil extends to a
depth of 50 inches. It is mildly alkaline, brown silty clay
joam to a depth of 44 inches and moderately alkaline,
reddish brown silty clay loam below that layer. The
substratum is moderately alkaline, yellowish red loam.

These soils are well drained. Surface runoff is slow.
Permeability is moderate, and available water capacity is
high. The hazards of soil blowing and water erosion are
slight. The shrink-swell potential is moderate.

Included with these soils in mapping are small areas of
soils that are similar to the Port soils but have a sandier
surface layer. These soils make up about 10 percent of
the mapped areas.

Most areas of these Port soils are used for range. Mid
and tall grasses and elm, hackberry, post oak, and
pecan trees are the main vegetation. The trees grow
along stream channels. The soils are not suited to
cultivated crops because of the hazard of flooding.

These soils have high potential for improved pasture
grasses, such as bermudagrass and kleingrass. Weed
control, controlled grazing, and fertilizer are needed.

The potential is high for native range plants and for
wildlife habitat.

Potential is low for most urban and recreation uses.
Flooding is the main limitation.

These soils are in capability subclass Vw and Loamy
Bottomland range site.

45—Renfrow-Kirkland-Anocon association, nearly
level. These deep soils are on uplands. Slopes average
2 percent and range from 0 to 3 percent. Areas are
irregularly shaped and range from 100 to several
thousand acres.

Renfrow soils make up about 30 percent of this
association; Kirkland soils, 30 percent; Anocon soils, 30
percent; and other soils, 10 percent. Kirkland soils are
on the lower, less sloping parts of the association, and
Renfrow and Anocon soils are on the higher lying parts.
These soils could be mapped separately; however,
because use and management are similar, separation is
not justified.

Typically, the Renfrow soil has a surface layer of
slightly acid, brown loam about 9 inches thick. The
subsoil extends to a depth of 80 inches. It is slightly
acid, reddish brown clay loam to a depth of 15 inches;
neutral, reddish brown clay to a depth of 30 inches; and
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moderately alkaline, yellowish red clay to a depth of 80
inches.

Typically, the Kirkland soil has a surface layer about
12 inches thick. It is slightly acid, brown silt loam in the
upper 9 inches and neutral, dark grayish brown silt loam
in the lower 3 inches. The subsoil extends to a depth of
80 inches. It is very firm, dark grayish brown clay in the
upper part that grades to brown in the middle part and to
yellowish red in the lower part. The subsoil is neutral in
the upper part and grades to moderately alkaline in the
lower part.

Typically, the Anocon soil has a surface layer of
slightly acid, grayish brown loam about 13 inches thick.
The subsoil extends to a depth of 80 inches. It is slightly
acid, reddish brown clay loam to a depth of 19 inches;
neutral, reddish brown clay to a depth of 30 inches;
mildly alkaline, yellowish brown clay to a depth of 54
inches; and moderately alkaline, yellowish red clay loam
to a depth of 80 inches. A

These soils are well drained. Surface runoff is slow to
medium. Permeability of the Kirkland soil and Renfrow
soil is very slow, and permeability of the Anocon soil is
moderately slow. Available water capacity is high. The
hazard of water erosion is slight to moderate. The shrink-
swell potential of the Renfrow soil and the Kirkland soil
is high, and shrink-swell potential of the Anocon soil is
moderate.

Included with these soils in mapping are small areas of
Stoneburg and Bluegrove soils on higher, convex ridges,
Waurika soils on lower lying areas that have concave
surfaces, and a few spots of Kamay soils and Deandale
soils. The included soils make up as much as 10 percent
of some mapped areas.

Most areas of this Renfrow-Kirkland-Anocon
association are used for range. A few areas are used for
cultivated crops. Wheat is the main crop.

These soils have high potential for wheat. The
potential is medium for warm-season crops, such as
cotton and grain sorghum. Droughtiness in summer
reduces yields in most years. Leaving crop residue on
the surface, timely and limited tillage, rotation of crops,
contour farming, and installing terraces and grassed
waterways help to control soil blowing and water erosion
and to conserve soil moisture. Use of residue also helps
maintain productivity and tilth. Emergency tillage is
needed occasionally to roughen the soil surface.
Roughening reduces damage from wind erosion if crop
growth and residue do not produce adequate cover.
Timely application of fertilizer increases yield.

The potential is medium for improved pasture grasses,
such as bermudagrass and kleingrass. Weed control,
controlled grazing, and fertilizer increase the gquantity and
improve the quality of forage.

These soils have medium to high potential for native
range plants. Short and mid grasses are the main native
vegetation. Potential is medium for wildlife habitat.

Potential is low for most urban and recreation uses.
Very slow permeability, shrinking and swelling properties,
and clayey texture are limitations.

Soil survey

Anocon soils are in capability subclass lle and Loamy
Prairie range site; Renfrow soils and Kirkland soils are in
capability subclass Ils and Claypan Prairie range site.

46—Renfrow-Waurika complex, 0 to 2 percent
slopes. These deep, nearly level to gently sloping soils
are on uplands mainly along small drainageways and
adjacent to depressional areas. Slopes are smooth and
somewhat concave. Areas are irregular in shape and
range from 25 to 500 acres.

Renfrow soils make up about 60 percent of this
complex; Waurika soils, about 30 percent; and other
soils, about 10 percent. These soils are intermingled on
similar kinds of landforms. Because they are so
intricately mixed, separation is not practical at the scale
used in mapping.

Typically, the Renfrow soil has a surface layer of
friable, slightly acid, brown loam about 9 inches thick.
The subsoil extends to a depth of 65 inches. It is firm,
slightly acid, reddish brown clay loam to a depth of 13
inches; firm, mildly alkaline, reddish brown clay to a
depth of 30 inches; very firm, moderately alkaline and
calcareous, reddish brown clay to a depth of 50 inches;
and very firm, moderately alkaline and calcareous, red
clay to a depth of 65 inches. The underlying material is
red shaly clay.

Renfrow soil is well drained. Surface runoff is slow.
Permeability is very slow, and available water capacity is
high. The hazards of water erosion and soil blowing are
slight. The shrink-swell potential is high.

Typically, the Waurika soil (fig. 11) has a surface layer
of friable, slightly acid, grayish brown silt loam about 11
inches thick. The subsurface layer is slightly acid, light
brownish gray silt loam about 3 inches thick. The subsoil
extends to a depth of 65 inches. It is very firm, neutral,
dark grayish brown clay to a depth of 39 inches and very
firm, moderately alkaline, calcareous, brown clay to a
depth of 65 inches. The substratum is firm, calcareous,
light brownish gray clay.

Waurika soil is somewhat poorly drained. Surface
runoff is slow. Permeability is very slow, and available
water capacity is high. The hazards of water erosion and
soil blowing are slight. The shrink-swell potential is high
in the upper part of the subsoil and moderate in the
lower part of the subsoil and in the substratum.

Included with these soils in mapping are a few small
areas of Kirkland soils. They make up as much as 10
percent of the mapped areas.

The soils of this Renfrow-Waurika complex can be
cultivated, but they are used mainly as rangeland.

These soils have medium potential for native range
plants and for wildlife habitat. A mixture of short and mid
grasses are the main native vegetation. Proper stocking,
controlied grazing, and brush management are needed.

The potential is high for wheat. Leaving crop residue
on the surface helps to conserve soil moisture.

These soils have medium potential for improved
pasture grasses, such as King Ranch bluestem, coastal

- bermudagrass, kleingrass, and weeping lovegrass.
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Figure 11.—Profile of Waurika silt loam.

Controlled grazing, weed control, and fertilizer are
needed.

Potential is low for most urban and recreation uses.
Shrinking and swelling properties, very slow permeability,
and wetness are the main limitations.

This complex is in capability subclass lis and Claypan
Prairie range site.

47—Ships clay, occasionally flooded. This deep,
nearly level soil is on bottom lands. Slopes are smooth
and average about 0.2 percent. This solil is flooded
briefly about once in 10 years. Areas are several
thousand acres.

Typically, this soil is reddish brown clay to a depth of
about 50 inches and red clay between a depth of 50 and
60 inches. It is noncalcareous in the upper 30 inches
and calcareous below. Reaction is moderately alkaline
throughout the profile.
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This soil is moderately well drained. Surface runoff is
slow. Permeability is very slow, and available water
capacity is high. The hazard of water erosion is slight.
The shrink-swell potential is very high.

Included with this soil in mapping are small areas of
Mangum soils and Weswood soils, which make up as
much as 15 percent of the mapped areas.

This Ships clay is mainly used as rangeland.

This soil has medium potential for native range plants.
Short grasses are the main native vegetation. Proper
stocking, controlled grazing, and brush management are
needed. Potential is medium for wildlife habitat.

This soil has low potential for cultivated crops. Leaving
crop residue on the surface helps to conserve soil
moisture and maintain tilth and productivity.

The potential is low for improved pasture grasses.
However, King Ranch bluestem and kieingrass are suited
to this soil. Controlled grazing, weed control, and timely
application of fertilizer are needed.

Potential is low for most urban and recreation uses.
The hazard of flooding, the clayey surface layer, very
slow permeability, wetness, and shrinking and swelllng
properties are the main limitations.

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

48—Stephenvilie loamy fine sand, 0 to 3 percent
slopes. This nearly level to gently sloping, moderately
deep soil is on uplands. Areas range from 50 to 500
acres.

Typically, the surface layer is slightly acid, brown
loamy fine sand about 5 inches thick. The subsurface
layer is slightly acid, light yellowish brown loamy fine
sand about 10 inches thick. The subsoil extends to a
depth of 33 inches. It is firm, medium acid sandy clay
loam that is yellowish red in the upper part and reddish
yellow in the lower part. The underlying material is
weakly cemented, slightly acid sandstone.

This soil is well drained. Surface runoff is slow to
medium. Permeability is moderate, and available water
capacity is low. The hazard of soil blowing is severe, and
the hazard of water erosion is moderate. The shrink-
swell potential is low.

Included with this soil in mapping are small areas of
Bonti fine sandy loam and areas of sandstone outcrop.
The included soils make up about 15 percent of some
mapped areas.

This Stephenville soil is used mainly as rangeland. It
has limited suitability for cultivated crops.

This soil has medium potential for native range plants.
A mixture of tall and mid grasses, forbs, and oak trees
are the main native vegetation. Proper stocking,
controlled grazing, and brush management are needed.
The potential is high for upland wildlife habitat.

The potential is medium for most cultivated crops.
l.eaving crop residue on the surface helps to conserve
soil moisture, control soil blowing, and maintain tilth.
Terracing and contour farming are needed in some areas



34

to control water erosion. Timely application of fertilizer is
needed to maintain soil fertility and yield.

This soil has high potential for improved pasture.
Coastal bermudagrass, weeping lovegrass, and
kleingrass are well suited to this soil. Weed control,
controlled grazing, and fertilizer are needed to maintain
maximum production of high quality forage.

Potential is medium for most urban and recreation
uses. Low strength, depth to bedrock, and the sandy
surface layer are the main limitations.

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

49—Stoneburg-Bluegrove association, gently
sloping. These moderately deep soils are on ridges.
Slopes are smooth and convex. They range from 1 to 5
percent but average about 2.5 percent. Areas range from
30 to several hundred acres.

Stoneburg soils make up about 60 percent of this
association; Bluegrove soils, about 20 percent; and other
soils, about 20 percent. The Stoneburg and Bluegrove
soils are intermingled on similar kinds of landforms. The
mapped areas of this association are much larger and
the composition is more varied than other map units in
Clay County. However, mapping has been controlled well
enough for the anticipated use of the areas.

Typically, the Stoneburg soil (fig. 12) has a surface
layer of slightly acid, brown loam about 12 inches thick.
The subsoil extends to a depth of 38 inches. It is slightly
acid, reddish brown sandy clay loam to a depth of 17
inches; firm, neutral, reddish brown clay loam to a depth
of 28 inches; and firm, mildly alkaline, reddish yeliow clay
loam to a depth of 38 inches. The underlying material is
weakly cemented sandstone.

The Stoneburg soil is well drained. Surface runoff is
medium. Permeability is moderately slow, and available
water capacity is low. The hazard of soil blowing is slight,
and the hazard of water erosion is moderate. The shrink-
‘swell potential is moderate.

Typically, the Bluegrove soil has a surface layer of
slightly acid, brown loam about 6 inches thick. The
subsoil is slightly acid, reddish brown clay loam to a
denth of 30 inches. The underlying material is weakly
cemented sandstone interbedded with clay.

The Bluegrove soil is well drained. Runoff is medium.
Permeability is moderately slow, and available water
capacity is low. The hazard of water erosion is moderate,
and the hazard of soil blowing is slight. The shrink-swell
potential is moderate.

Included with these soils in mapping are areas of
Anocon, Kirkland, and Renfrow soils. They are on lower
lying slopes and in nearly level areas between ridges.

The soils of this Stoneburg-Bluegrove association
have medium potential for wheat and grain sorghum.
Terracing and contour farming help to control water
erosion. Use of crop residue helps to conserve soil
moisture and maintain tilth and productivity.

Soil survey

Figure 12.—Profile of Stoneburg fine sandy loam.
Fractured sandstone is at a depth of about
36 inches.

The potential is high for improved pasture grasses.
Coastal bermudagrass, kleingrass, and weeping
lovegrass are well suited to these soils. Weed control,
controlled grazing, and timely application of fertilizer are
needed to maintain maximum production of high quality
forage.

These soils have high potential for native range plants
and for wildlife habitat.

Potential is medium for most urban uses. Depth to
bedrock, shrinking and swelling properties, and
moderately slow permeability are the main limitations.
The potential is high for recreation uses.

This association is in capability subclass llle.
Stoneburg soils are in Loamy Prairie range site, and
Bluegrove soils are in Tight Sandy Loam range site.
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50—Teller loam, 0 to 1 percent slopes. This deep,
nearly level soil is on uplands. Areas average about 500
acres.

Typically, the surface layer is slightly acid, brown loam
about 8 inches thick. The subsoil extends to a depth of
60 inches. It is slightly acid, dark brown sandy clay loam
to a depth of 16 inches; neutral, brown sandy clay loam
to a depth of 48 inches; and moderately alkaline,
yellowish brown sandy clay loam to a depth of 60
inches. The substratum is moderately alkaline, brownish
yellow sandy clay loam.

This soil is well drained. Surface runoff is slow.
Permeability is moderate, and available water capacity is
high. The hazards of soil blowing and water erosion are
slight. The shrink-swell potential is low.

Included with this soil in mapping are small areas of
Minco, Motiey, and Altus soils. Also included are small
areas of a soil that is similar to the Teller soil but has a
dark surface layer more than 20 inches thick. The included
soils make up as much as 10 percent of the mapped
areas.

This Teller soil has high potential for cultivated crops.
Leaving crop residue on the surface, timely and limited
tillage, and rotation of crops help to control soil blowing
and water erosion and to conserve soil moisture. Use of
residue also helps to maintain productivity and tilth. Timely
application of fertilizer increases yield.

The potential is high for improved pasture grasses,
such as bermudagrass and kleingrass. Weed control,
control of grazing, and ferti'izer are needed to increase
the quantity and improve the quality of forage.

This soil has high potential for native range plants and
for wildlife habitat. Mid and tall grasses are the main
native vegetation.

Potential is high for most urban and recreation uses.

This soil is in capability class | and Loamy Prairie
range site.

51—Tivoli fine sand. This deep, sloping soil is on
uplands. Surfaces are convex. Slopes range from 5 to 8
percent. Areas are long and narrow and average about
20 to 100 acres.

Typically, the surface layer is loose, mildly alkaline,
brown fine sand about 9 inches thick. The substratum is
loose, moderately alkaline, reddish yellow fine sand to a
depth of 60 inches.

This soil is excessively drained. Surface runoff is very
slow. Permeability is rapid, and available water capacity
is very low. The hazard of water erosion is slight, and the
hazard of soil blowing is severe. The shrink-swell
potential is low.

Included with this soil in mapping are small areas of
Lincoln soils and Yomont soils in lower lying parts of the
map unit. The included soils make up as much as 15
percent of some mapped areas.

Most areas of this Tivoli soil are used as rangeland.
They are not suitable for cultivated crops or pasture.
Very low available water capacity, the sandy texture, and
the hazard of soil blowing are limitations.
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This soil has low potential for native range plants and
for wildlife habitat. Tall and mid grasses are the main
native vegetation. Proper stocking, control of grazing,
and brush management are needed.

Potential is low for most urban and recreation uses.
The sandy texture, soil blowing, slope, and caving of
cutbanks are the main limitations. This soil is a fair
source of sand for construction purposes.

This soil is in capability subclass Vlle and Very Deep
range site.

52—Treadway clay, 0 to 2 percent slopes. This
deep, nearly level and gently sloping soil is on alluvial
fans. Slopes average about 0.6 percent. This soil is
occasionally flooded by runoff from higher lying soils.
Areas are irregularly shaped and average about 118
acres.

Typically, this soil is firm, moderately alkaline,
calcareous, reddish brown clay to a depth of 60 inches.
This soil is well drained. Surface runoff is very rapid.
Permeability is slow, and available water capacity is low.
The hazards of water erosion and soil blowing are

moderate. The shrink-swell potential is high.

Included with this soil in mapping are areas of
Mangum soil along narrow drainageways and small
areas of Treadway clay loam and Treadway silty clay
loam. The included soils make up as much as 10
percent of the mapped areas.

Most areas of this Treadway soil are used for range. A
few areas are used for cultivated crops. This soil is not
suited to cultivated crops or improved pasture grasses
mainly because of droughtiness.

This soil has low potential for native range plants and
for wildlife habitat. Short grasses are the main native
vegetation.

Potential is low for most-urban and recreation uses.
The clayey texture, shrinking and swelling properties, low
strength, corrosivity to uncoated steel, and slow
permeability are limitations.

This soil is in capability subclass VIs and Clay Flat
range site.

53—Vernon clay, 1 to 5 percent slopes. This
moderately deep, gently sloping soil is on uplands.
Slopes average about 2.5 percent. Areas range from 15
to 300 acres.

Typically, the surface layer is reddish brown clay about
17 inches thick. The subsoil is red clay to a depth of
about 32 inches. The underlying material is red clayey
shale. This soil is calcareous and moderately alkaline
throughout the profile.

This soil is well drained. Surface runoff is rapid.
Permeability is very slow, and available water capacity is
low. The hazards of water erosion and soil blowing are
moderate. The shrink-swell potential is high. This soil is
droughty.

Included with this soil in mapping are small areas of
Owens soils, areas of Kamay soils in lower lying parts of
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the map unit, and small areas of Bluegrove soils on
ridgetops. Narrow bands of sandstone outcrop are in a
few places. The included soils make up as much as 15
percent of most mapped areas.

Most areas of this Vernon soil are used for range. A
few areas are used for cultivated crops.

This soil has low potential for cultivated crops. Depth
of the root zone, the hazard of water erosion, very slow
permeability, droughtiness, and rapid surface runoff are
limitations. Planting high residue crops and leaving the
residue on the surface, rotation of crops, terracing, and
contour farming help to reduce damage from water
erosion.

The potential is low for improved pasture grasses.

This soil has low potential for native range plants and
for wildlife habitat. Short grasses are the main native
vegetation.

Potential is low for most urban and recreation uses.
The clayey texture, very slow permeability, shrinking and
swelling properties, low strength, and corrosivity to
uncoated steel are limitations.

This soil is in capability subclass Ve and Shallow Clay
range site.

54—Weswood silt loam, occasionally flooded. This
deep, nearly level soil is on bottom lands. Surfaces are
smooth. Most areas are on the flood plains of larger
streams. These areas are flooded about once in 20
years. Slopes are predominantly less than 0.5 percent.
Areas range from 75 to several hundred acres.

Typically, the surface layer is moderately alkaline,
calcareous, reddish brown silt loam about 8 inches thick.
The subsoil is moderately alkaline, calcareous, reddish
brown silty clay loam to a depth of 36 inches. The
substratum is moderately alkaline, calcareous, reddish
brown silty clay loam that contains strata of very fine
sandy loam, silt loam, and silty clay.

This soil is well drained. Surface runoff is slow.
Permeability is moderate, and available water capacity is
high. The hazards of soil blowing and water erosion are
slight. The shrink-swell potential is low.

Included with this soil in mapping are small areas of
Weswood very fine sandy loam and Weswood silty clay
loam. Also included are small, somewhat depressional
spots of Mangum soils of less than 10 acres and higher,
convex areas of Yomont soils near streambanks. The
included soils make up as much as 10 percent of the
mapped areas.

This Weswood soil is well suited to cultivated crops.
Wheat is the main crop. About 80 percent of this map
unit is cultivated. Other areas are used for range and
pasture.

This soil has high potential for wheat, grain sorghum,
and cotton. Leaving crop residue on the surface, timely
and limited tillage, and rotation of crops help to control
soil blowing and water erosion and to conserve soil
moisture. Use of residue also helps to maintain
productivity. Emergency tillage is occasionally needed to

Soil survey

roughen the surface. Roughening helps to reduce
damage from soil blowing if crop growth and residue do
not produce adequate cover. Timely application of
fertilizer increases vyield.

The potential is high for improved pasture, such as
coastal bermudagrass. Weed control, proper grazing,
and fertilizer are needed to improve the quality and
increase the quantity of forage.

This soil has high potential for range plants and for
wildlife habitat. Mid and tall grasses are the main native
vegetation. These grasses produce a large amount of
forage.

Potential is low for most urban and recreation uses
because of the hazard of flooding.

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

55—Weswood Varlant, occasionally flooded. These
deep, nearly level soils are on bottom lands. The surface
layer of these soils is silt loam, clay loam, or silty clay
loam. The soils are flooded about once in every 15 to 20
years. Slopes are dominantly less than 0.5 percent.
'(rhese soils are in one large area of about 1,500 acres

fig. 13).

Typically, the surface layer is about 10 inches thick. It
is noncalcareous, dark grayish brown silt loam in the
upper 3 inches and calcareous, reddish brown silty clay
loam in the lower 7 inches. The subsoil is calcareous,
reddish brown silty clay loam to a depth of 36 inches.
The substratum is calcareous, yellowish red silt loam to
a depth of 60 inches. The soil is saline and moderately
alkaline throughout.

These soils are well drained. Surface runoff is slow.
Permeability is moderate, and available water capacity is
high. The hazards of soil blowing and water erosion are
slight. The water table is 6 to 10 feet below the surface.
These soils range from slightly saline to strongly saline.
The shrink-swell potential is low.

Included with these soils in mapping are small areas of
Weswood soils that make up as much as 10 percent of
an area.

These Weswood Variant soils are used entirely for
rangeland.

These soils have low potential for cultivated crops and
pasture. The high content of salt limits the growth of all
plants. Only low quantities of forage can be produced.

These soils have low potential for range plants
because of the high content of salt. Saltgrass, alkali
sacaton, and switchgrass are the main native vegetation.
The potential for wildlife habitat is high.

Potential is low for most urban and recreation uses.
Wetness, salinity, and susceptibility to flooding are the
main limitations.

These soils are in capability subclass IVw and Wet
Bottomland range site.

56—Windthorst-Truce complex, 1 to 5 percent
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Figure 13—Area of Weswood Variant, occasionally flooded. This soil is in Wet Bottomland range site.

slopes. These deep, gently sloping soils are on uplands.

Slopes are smooth and slightly convex, and average
about 4 percent. Areas are irregular in shape and range
from 20 to several hundred acres.

Windthorst soils make up about 50 percent of this
complex; Truce soils, 30 percent; and other soils, 20
percent. In most areas, the Truce sails are at a higher
elevation than the Windthorst soils. These soils are so
intricately mixed that separation is not practical at the
scale used in mapping.

Typically, the Windthorst soil (fig. 14) has a surface
layer of neutral, brown fine sandy loam about 6 inches
thick. The subsurface layer is neutral, brown fine sandy
loam about 3 inches thick. The subsoil extends to a
depth of 68 inches. To'a depth of 33 inches, it is slightly
‘acid, reddish brown sandy clay that has reddish and
brownish mottles in the lower part. Between depths of
33 and 68 inches, it is ‘sandy clay loam that has
brownish, yellowish, grayish, and reddish mottles. The
substratum is neutral, mottled yellowish, grayish; and
reddish sandy clay.

The Windthorst soil is moderately well drained.
Surface runoff is medium. Permeability is moderately
slow, and available water capacity.is high. The hazards
of water erosion and soil blowing are moderate. The
shrink-swell potential is moderate.

Typically, the Truce soil has a surface layer of neutral,
brown fine sandy loam about 6 inches thick. The subsoil
extends to a depth of 49 inches. It is neutral, reddish
brown clay to a depth of 17 inches; mildly alkaline,
brown clay to a depth of 24 inches; and moderately
alkaline, light yellowish brown clay to'a depth of 39
inches. Between depths of 39 and 49 inches, it is
moderately alkaline, fight olive gray clay that has
segregatlons of calcium carbonate. The underlying
material is calcareous, light olive gray clayey shale.

The Truce soil is well drained. Surface runoff is rapld
Permeability is slow, ‘and available water capacity is
medium. The hazards of water erosion and soil blowing
are moderate. The shrink-swell potentlal is moderate.

Includéd with these soils in-mapping are’ areas of
Duffau soils, Waurika soils, and Bluegrove fine sandy



38

Figure 14.—Profile of Windthorst fine sandy loam.

loam. These soils make up as much as 20 percent of the
mapped areas. .

The soils of this Windthorst-Truce complex are
suitable for cultivation, but they are used mainly as
rangeland and pastureland.

These soils have high potential for native range plants
and for wildlife habitat. A mixture of tall and mid grasses,
forbs, and oak trees make up the native plant
community. Proper stocking, control of grazing, and
brush management are needed.

These soils have medium potential for cultivated
crops. Keeping crop residue on the surface helps to
conserve moisture and to control the hazard of soil
blowing. Terraces and contour farming help to control
water erosion.

The potential is high for improved pasture production.
King Ranch bluestem, kleingrass, weeping lovegrass,
and coastal bermudagrass are well suited to this soil.
Control of grazing, weed control, and fertilizer are
needed.

Soil survey

Potential is medium for most urban and recreation
uses. Low strength, shrinking and swelling properties,
moderately slow and slow permeability, and the clayey
texture are the main limitations.

This complex is in capability subclass llle. Windthorst
soils are in Sandy Loam range site, and Truce soils are
in Tight Sandy Loam range site.

57—Winters loam, 1 to 3 percent slopes. This deep,
gently sloping soil is on uplands. Slopes are convex.
Areas average about 160 acres and range from 50 to
200 acres.

Typically, the surface layer is slightly acid, reddish
brown loam about 6 inches thick. The subsoil extends to
a depth of 80 inches. It is neutral, reddish brown clay to
a depth of 17 inches and neutral to moderately alkaline,
red clay to a depth of 80 inches.

This soil is well drained. Surface runoff is medium.
Permeability is moderately slow, and available water
capacity is high. The hazard of water erosion is
moderate, and the hazard of soil blowing is slight. The
shrink-swell potential is moderate.

Inctuded with this soil in mapping are areas of
Deandale silt loam in the lower areas and small areas of
nearly level Winters loam. The included soils make up as
much as 10 percent of a mapped area.

A large part of this Winters soil is cultivated. The rest
is in rangeland.

This soil has medium potential for cultivated crops.
Leaving crop residue on the surface, timely and limited
tillage, rotation of crops, terracing, and contour farming
help to control soil blowing and water erosion, and to
conserve soil moisture. Use of residue also helps to
maintain productivity and tilth. Timely application of
fertilizer increases yield.

The potential is medium for improved pasture grasses,
such as bermudagrass and kleingrass. Weed control,
controlled grazing, and fertilizer are needed to increase
the quantity and improve the quality of forage.

This soil has medium potential for native range plants
and for wildlife habitat.

Potential is medium for most urban and recreation
uses. Moderately slow permeability, low strength, and
shrinking and swelling properties are limitations.

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

58—Yomont very fine sandy loam, occasionally
flooded. This deep, nearly level soil is on bottom. lands.
Areas average about 40 acres and range from 20 to 100
acres. About 20 percent of the total acreage has weakly
undulating surfaces and slopes that range to 3 percent.

Typically, the surface layer is reddish brown very fine
sandy loam about 7 inches thick. The underlying material
is reddish brown very fine sandy loam that is stratified
with thin layers of silt loam to loamy very fine sand. This
soil is calcareous and moderately alkaline throughout the
profile.
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This soil is well drained. Surface runoff is slow.
Permeability is moderately rapid, and available water
capacity is high. The hazard of water erosion is slight,
and the hazard of soil blowing is moderate. The shrink-
swell potential is low. This soil is flooded about once in
20 years.

Included with this soil in mapping are small areas of
Weswood silt loam that make up as much as 10 percent
of some mapped areas.

About half of the area of Yomont soils is cultivated.
The rest is used as range.

This soil has medium potential for cultivated crops.
Leaving crop residue on the surface, timely and limited
tillage, and rotation of crops help to control soil blowing
and water erosion, conserve moisture, and increase
productivity. Timely application of fertilizer increases
yield.

The potential is high for improved pasture grasses,
such as bermudagrass. Weed control, controlied grazing,
and fertilizer increase the quantity and improve the
quality of forage.

This soil has high potential for native range plants and
for wildlife habitat.

Potential is low for most urban and recreation uses.
The hazard of flooding is the main limitation.

This soil is in capability ' *~rlass Hw and Loamy
Bottomland range site.

59—Yomont solls, frequently flooded. These deep,
nearly level to gently undulating soils are on bottom
lands. These soils are flooded about 2 or 3 times in 5

39

years. Areas range from 50 to 250 acres and average
about 100 acres.

Yomont soils make up 70 percent of these areas;
Mangum soils, 10 percent; and Weswood soils, 20
percent. The surface layer of these soils is silt loam, very
fine sandy loam, or silty clay loam. These soil areas are
not in a uniform pattern. However, use and management
are similar.

Typically, the surface layer is reddish brown silt loam
about 9 inches thick. The underlying material is yellowish
red very fine sandy loam. The profile is calcareous and
moderately alkaline throughout.

These soils are well drained. Surface runoff is slow.
Permeability is moderately rapid, and available water
capacity is high. The hazard of soil blowing is moderate,
and the hazard of water erosion is slight. The shrink-
swell potential is low.

Included with these soils in mapping are small areas of
Lincoln soils that make up as much as 20 percent of
some mapped areas.

These Yomont soils are not suited to cultivation
because of the hazard of flooding.

The potential is high for improved pasture grasses,
such as bermudagrass. Weed control, control of grazing,
and timely application of fertilizer increase the quantity
and improve the quality of forage.

These soils have high potential for native range plants
and for wildlife habitat.

Potential is low for most urban and recreation uses.
The hazard of flooding is the main limitation.

These soils are in capability subclass Vw and Loamy
Bottomland range site.
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This soil survey is an inventory and evaluation of the
soils in the survey area. It can be used to adjust land
uses to the limitations and potentials of natural
resources and the environment. Also, it can help avoid
soil-related failures in land uses.

. In preparing a soil survey, soil scientists,
conservationists, engineers, and others collect extensive
field data about the nature and behavior characteristics
of the soils. They collect data on erosion, droughtiness,
flooding, and other factors that affect various soil uses
and management. Field experience and collected -data
on soil properties and performance are used as a basis
in predicting soil behavior.

Information in this section can be used to plan the use
and management of soils for crops and pasture; as
rangeland and woodland; as sites for buildings, sanitary
facilities, highways and other transportation systems, and
parks and other recreation facilities; and for wildlife
habitat. It can be used to identify the potentials and
limitations of each soil for specific land uses and to help
prevent construction failures caused by unfavorable soil
properties. :

Planners and others using soil survey information can
evaluate the effect of specific land uses on productivity
and on the environment in all or part of the survey area.

. The survey can help planners to maintain or create a
land use pattern in harmony with the natural soil.

.Contractors can use this survey to locate sources of
.sand and gravel, roadfill, and topsoil. They can use it to
identify areas where bedrock, wetness, or very firm soil
layers can cause difficulty in excavation.

Health officials, highway officials, engineers, and
others may also find this survey useful. The survey can
help them plan the safe disposal of wastes and locate
sites for pavements, sidewalks, campgrounds,
playgrounds, lawns, and trees and shrubs.

crops and pasture

General management needed for crops and pasture is
suggested in this section. The crops or pasture plants
best suited to the soils, including some not commonly
grown in the survey area, are identified; the system of
land capability classification used by the Soil
Conservation Service is explained; and the estimated
yields of the main crops and hay and pasture plants are
listed for each soil.

Planners of management systems for individual fields
or farms should consider the detailed information given

in the description of each soil under “Detailed soil map
units.” Specific information can be obtained from the
local office of the Soil Conservation Service or the
Cooperative Extension Service.

Acreage in crops and pasture has gradually been
increasing. More than 120,000 acres in the county was
used for crops and pasture in 1967, according to the
Conservation Needs Inventory (3). Of this total, 420
acres was used for improved pasture; 13,000 acres for
row crops, mainly cotton; and 98,000 acres for close
growing crops, mainly wheat. The rest was for
conservation use. ‘

The soils in Clay County have good potential for
increased production of food. About 314,000 acres of
potentially good cropland is currently used as rangeland.
In addition to the reserve productive capacity
represented by this land, food production could also be
increased considerably by extending the latest crop
production technology to all cropland in the survey area.
This soil survey can help facilitate the application of such
technology.

In 1967 there was about 13,000 acres of built-up land
in the survey area. This acreage has been slowly
increasing each year, mainly because of suburban sprawl
from the city of Wichita Falls in the adjacent county to
the west of Clay County. The use of this soil survey to
help make land use decisions that will influence the
future role of farming in the survey area is discussed in
“General soil map units.”

Soil erosion is the major concern on about two-thirds
of the cropland and pastureland in Clay County. If slope
is more than 2 percent, erosion is a hazard. Some of the
Kamay, Bluegrove, Stoneburg, Enterprise, and Motley
soils have slopes of more than 2 percent.

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. Loss of the surface
layer is especially damaging on soils that have a clayey
subsoil, such as Kamay, Deandale, Kirkland, Renfrow,
and Waurika soils. Second, soil erosion on farmland
results in sedimentation of streams. Control of erosion
minimizes the pollution of streams by sediment and
improves the quality of water for municipal use, for
recreation, and for fish and wildlife.

In many sloping fields, tilling or preparing a good
seedbed is difficult on clayey or hardpan spots because
the original friable surface soil has been eroded away.
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Erosion control practices provide protective surface
cover, reduce runoff, and increase infiltration. A cropping
system that keeps vegetative cover on the soil for
extended periods can hold soil erosion losses to
amounts that will not reduce the productive capacity of
the soils. On livestock farms, which require pasture and
hay, the legume and grass forage crops in the cropping
system reduce erosion on sloping land, and also provide
nitrogen and improve tilth for the following crop.

Minimizing tillage and leaving crop residue on the
surface help to increase infiltration and reduce the
hazards of runoff and erosion. These practices can be
adapted to most soils in the survey area. No-tillage is
effective in reducing erosion on sloping land and can be
adapted to most soils in the survey area. It is more
difficult to practice successfully, however, on the soils
that have a clayey surface layer.

Terraces and diversions reduce the length of slope
and reduce runoff and erosion. They are most effective
on the loamy Enterprise, Grandfield, and Winters soils.
The other soils are less suitable for terraces and
diversions because they have a clayey subsoil which
would be exposed in terrace channels, bedrock at a
depth of less than 40 inches, or they are too sandy.

Contouring is a common erosion control practice in the
survey area. It is best adapted to soils that have smooth,
uniform slopes, including most areas of the sloping
Kamay, Enterprise, Motley, Minco, Bluegrove, Stoneburg,
Kirkland, and Renfrow soils.

Soil blowing is a hazard on the sandy Devol and
Duffau soils. Soil blowing can damage these soils in a
few hours if winds are strong and the soils are dry and
bare of vegetation or surface mulch. Maintaining-
vegetative cover, surface mulch, or rough surfaces
through proper tillage minimizes soil blowing on these
soils. Windbreaks of adapted shrubs are effective in
reducing soil blowing on the sandy soils.

Information for the design of erosion control practices
for each kind of soil is contained in the Technical Guide,
available in local offices of the Soil Conservation
Service.

On all soils, additions of lime and fertilizer should be
based on the results of soil tests, on the need of the
crop, and on the expected level of yields. The
Cooperative Extension Service can help in determining
the kinds and amounts of fertilizer and lime to apply.

Soil tilth is an important factor in the germination of
seeds and in the infiltration of water into the soil. Soils
that have good tilth-are granular and porous.

Wheat is the common close growing crop. However,
rye, barley, and oats can be grown, and grass seed can
be produced from kleingrass and King Ranch bluestem.

Specialty crops grown commercially in the survey area
are primarily tree fruits. A small acreage in the northern
part of the survey area is used for melons, sweet corn,
and other vegetables and small fruits. Peaches are the
most important tree fruit grown in the survey area.

Latest information and suggestions for growing
specialty crops can be obtained from local offices of the
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Cooperative Extension Service and the Soil Conservation
Service.

Farm use is competing with other land uses for large
sections of the survey area. About 13,000 acres, or 2
percent of the survey area, was used as built-up land in
1967, according to the Conservation Needs Inventory
(3). Much of this acreage was well suited to cropland.

Generally, the soils in the survey area that are well:
suited to crops are also well suited to urban
development. The data about specific soils in this soil
survey can be used in planning future land use patterns.
Potential productive capacity in farming should be
weighed against soil limitations and potential for nonfarm
developments.

In some areas, however, soils that are well suited to
farming are poorly suited.to nonfarm development.
These areas are identified as map units 1, 2, 4, and 7 on
the general soil map at the back of this publication. The
dominant soils in unit 7 are Mangum and Weswood soils.
They are subject to flooding.

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 year, yields may be
higher or lower than those indicated in the table because
of variations in rainfall and other climatic factors.

The yields are based mainly on the experience and
records of farmers, conservationists, and extension
agents. Available yield data from nearby counties and
results of field trials and demonstrations are also
considered.

The management needed to obtain the indicated
yields of the various crops depends on the kind of soil
and the crop. Management can include drainage, erosion
control, and protection from flooding; the proper planting
and seeding rates; suitable high-yielding crop varieties;
appropriate and timely tillage; control ‘of weeds, plant
diseases, and harmful insects; favorable soil reaction
and optimum levels of nitrogen, phosphorus, potassium,
and trace elements for each crop; effective use of crop
residue, barnyard manure, and green-manure crops; and
harvesting that insures the smallest possible loss.

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 Soil Conservation Service or of the
Cooperative Extension Service can provide information
about the management and productivity of the soils.

land capability classification

Land capability classification shows, in a general way,
the suitability of soils for most kinds of field crops. Crops
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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(5). The grouping does
not take into account major and generally expensive
landforming that would change slope, depth, or other
characteristics of the soils, nor does it consider possible
but unlikely major reclamation projects. Capability
classification is not a substitute for interpretations
designed to show suitability and limitations of groups of
soils for rangeland and for engineering purposes.

In the capability system, soils are generally grouped at
three levels: capability class, subclass, and unit. Only
class and subclass are used in this survey. These levels
are defined in the following paragraphs.

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

Class 1 soils have slight limitations that restrict their
use.

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

Class Il soils have severe limitations that reduce the
choice of plants or that require special conservation
practices; or both.

Class IV soils have very severe limitations that reduce
the choice of plants or that require very careful.
management, or both.

Class V soils are not likely to erode but have other
limitations, impractical to remove, that limit their use.

Class VI soils have severe limitations that make them
generally unsuitable for cultivation.

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

Class VIl 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
¢, to the class numeral, for example, lle. The letter
shows that the main limitation is risk of erosion unless
close-growing plant cover is. maintained; w shows that
water in or on the soil interferes with plant growth or
cultivation (in some soils the wetness can be partly
corrected by artificial drainage); s shows that the soil is
limited mainly because it is shallow, droughty, or stony;
and ¢, used in only some parts of the United States,
shows that the chief limitation is climate that is very cold
or very dry.

In class | there are no subclasses because the soils of
this class have few limitations. Class V contains only the
subclasses indicated by w, s, or ¢ because the soils in
class V are subject to little or no erosion. They have
other limitations that restrict their use to pasture,
rangeland, woodland, wildlife habitat, or recreation.
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The acreage of soils in each capability class and
subclass is shown in table 7. The capability classification
of each map unit is given in the section “Detailed soil
map units.”

rangeliand

Dan Caudle, range conservationist, Soil Conservation Service,
assisted in preparing this section.

About 79 percent of Clay County is rangeland. More
than half of the farm income is derived from livestock,
principally cattle. Cow-calf-steer operations are dominant
in the county. The average size of ranches is about
1,000 acres.

On many ranches the forage produced on rangeland is
supplemented by crop stubble and small grain. In winter
the native forage is often supplemented with protein
concentrate. Creep feeding of calves and yearlings to
increase market weight is practiced on some ranches.

The native vegetation in many parts of the survey area
has been greatly depleted by continued excessive use.
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 using management practices that are
effective for specific kinds of soil and range sites.

In areas that have similar climate and topography,
differences in the kind and amount of vegetation
produced on rangeland are closely related to the kind of
soil. Effective management is based on the relationship
between the soils and vegetation and water.

Table 8 shows, for each soil;-the range site; the total
annual production of vegetation in favorable, normal, and
unfavorable years; the characteristic vegetation; and the
average percentage of each species. Only those soils
that are used as or are suited to rangeland are listed.
Explanation of the column headings in table 8 follows.

A range site is a distinctive kind of rangeland that
produces a characteristic natural plant community that
differs from natural plant communities on other range
sites in kind, amount, and proportion of range plants.
The relationship between soils-and vegetation was
established during this survey; thus, range sites generally
can be détermined 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.

Total production is the amount of vegetation that can
be expected to grow annually on well managed
rangeland that is supporting the potential natural plant
community. It includes all vegetation, whether or not it is
palatable to grazing animals. It includes the current
year's growth of leaves, twigs, and fruits of woody
plants. It does not include the increase in stem diameter
of trees and shrubs. It is expressed in pounds per acre
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of air-dry vegetation for favorable, normal, and
unfavorable years. In a favorable year, the amount and
distribution of precipitation and the temperatures make
growing conditions substantially better than average. n a
normal year, growing conditions are about average. In an
unfavorable year, growing conditions are well below
average, generally because of low available soil
moisture.

Dry weight is the total annual yield per acre reduced to
a common percent of air-dry moisture.

Characteristic vegetation—the grasses, forbs, and
shrubs that make up most of the potential natural plant
community on each soil—is listed by common name.
Under composition, the expected percentage of the total
annual production is given for each species making up
the characteristic vegetation. The amount that can be
used as forage depends on the kinds of grazing animals
and on the grazing season.

Range management requires a knowledge of the kinds
of soil and of the potential natural plant community. It
also requires an evaluation of the present range
condition. Range condition is determined by comparing
the present plant community with the potential natural
plant community on a particular range site. The more
closely the existing community resembles the potential
community, the better the range condition. Range
condition is an ecological rating only. It does not have a
specific meaning that pertains to the present plant
community in a given use.

The objective in range management is to control
grazing so that the plants growing on a site are about
the same in kind and amount as the potential natural
plant community for that site. Such management
generally results in the optimum production of
vegetation, reduction of undesirable brush species,
conservation of water, and control of water erosion and
soil blowing. Sometimes, however, a range condition
somewhat below the potential meets grazing needs,
provides wildiife habitat, and protects soil and water
resources.

In the northern part of the county most of the soils are
deep and loamy. These soils support tall grasses, and
potential productivity is high. In much of the southern
part of the county, the soils are loamy. They are
moderately deep over sandstone or have a clayey
subsoil. These soils have medium potential for range.

The major management concern on most of the
rangeland is control of grazing so that the kinds and
amounts of plants that make up the potential plant
community are reestablished. Controlling brush is an
important management concern. If sound range
management based on soil survey information and
rangeland inventories is applied, the potential is good for
increasing the productivity of range in the area.

recreation

The soils of the survey area are rated in table 9
according to limitations that affect their suitability for
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recreation. The ratings are based on restrictive soil
features, such as wetness, slope, and texture of the
surface layer. Susceptibility to flooding is considered. Not
considered in the ratings, but important in evaluating a
site, are the location and accessibility of the area, the
size and shape of the area and its scenic quality,
vegetation, access to water, potential water
impoundment sites, and access to public sewerlines. The
capacity of the soil to absorb septic tank effluent and the
ability of the soil to support vegetation are also
important. Soils subject to flooding are limited for
recreation use by the duration and intensity of flooding
and the season when flooding occurs. In planning
recreation facilities, onsite assessment of the height,
duration, intensity, and frequency of flooding is essential.

In table 9, the degree of soil limitation is expressed as
slight, moderate, or severe. Slight means that soil
properties are generally favorable and that limitations are
minor and easily overcome. Moderate means that
limitations can be overcome or alleviated by planning,
design, or special maintenance. Severe means that soil
properties are unfavorable and that limitations can be
offset only by costly soil reclamation, special design,
intensive maintenance, limited use, or by a combination
of these measures.

The information in table 9 can be supplemented by
other information in this survey, for example,
interpretations for septic tank absorption fields in table
12 and interpretations for dwellings without basements
and for local roads and streets in table 11.

Camp areas require site preparation such as shaping
and leveling the tent and parking areas, stabilizing roads
and intensively used areas, and installing sanitary
facilities and utility lines. Camp areas are subject to
heavy foot traffic and some vehicular traffic. The best
soils have mild slopes and are not wet or subject to
flooding during the period of use. The surface has few or
no stones or boulders, absorbs rainfall readily but
remains firm, and is not dusty when dry. Strong slopes
and stones or boulders can greatly increase the cost of
constructing campsites.

Picnic areas are subject to heavy foot traffic. Most
vehicular traffic is confined to access roads and parking
areas. The best soils for picnic areas are firm when wet,
are not dusty when dry, are not subject to flooding
during the period of use, and do not have slopes or
stones or boulders that increase the cost of shaping
sites or of building access roads and parking areas.

Playgrounds require soils that can withstand intensive
foot traffic. The best soils are almost level and are not
wet or subject to flooding during the season of use. The
surface is free of stones and boulders, is firm after rains,
and is not dusty when dry. If grading is needed, the
depth of the soil over bedrock or-a hardpan should be
considered.

Paths and trails for hiking, horseback riding, and
bicycling should require little or no cutting and filling. The
best soils are not wet, are firm after rains, are not dusty
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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.

wildlife habitat

Ed M. Schwille, biologist, Soil Conservation Service, assisted in
preparing this section.

Clay County wildlife can be divided into five categories:
non-game, small game, big game, waterfowl, and
furbearers. Non-game includes numerous songbirds,
herons, raptors, and armadillo. Bobwhite quail, mourning
dove, cottontail rabbit, jackrabbit, and squirrel are
considered small game. Big game is limited to white-tailed
deer located mainly in the southern portion of the county
and along the Red River. Waterfowl consists of ducks
that utilize lakes and ponds, and geese that feed on
grain fields. The most common furbearers are raccoon,
coyote, red fox, and bobcat. A few beaver, mink, and
muskrat are found along the major streams.

Hardwood trees located along perennial and
intermittent streams, draws, and escarpments provide
food, nesting and roosting sites, travel lanes, and escape
cover for wildlife throughout the county.

Sports fishing is limited to private lakes and farm
ponds and to one public lake. Most fish are warm-water
species such as black bass, channel catfish, sunfish,
crappie, white bass, carp, flathead catfish, bullhead
catfish, and shad.

Soils affect the kind and amount of vegetation that is
available to wildlife as food and cover. They also affect
the construction of water impoundments. The kind and
abundance of wildlife depend largely on the amount and
distribution of food, cover, and water. Wildiife habitat can
be created or improved by planting appropriate
vegetation, by maintaining the existing plant cover, or by
promoting the natural establishment of desirable plants.

In table 10, the soils in the survey area are rated
according to their potential for providing habitat for
various kinds of wildlife. This information can be used in
planning parks, wildlife refuges, nature study areas, and
other developments for wildlife; in selecting soils that are
suitable for establishing, improving, or maintaining
specific elements of wildlife habitat; and in determining
the intensity of management needed for each element of
the habitat.

The potential of the soil is rated good, fair, poor, or
very poor. A rating of good indicates that the element or
kind of habitat is easily established, improved, or
maintained. Few or no limitations affect management,
and satisfactory results can be expected. A rating of fair
indicates that the element or kind of habitat can be
established, improved, or maintained in most places.
Moderately intensive management is required for
satisfactory results. A rating of poor indicates that
limitations are severe for the designated element or kind
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of habitat. Habitat can be created, improved, or
maintained in most places, but management is difficult
and must be intensive. A rating of very poor indicates
that restrictions for the element or kind of habitat are
very severe and that unsatisfactory results can be
expected. Creating, improving, or maintaining habitat is
impractical or impossible.

The elements of wildlife habitat are described in the
following paragraphs.

Grain and seed crops are domestic grains and seed-
producing herbaceous plants. Soil properties and
features that affect the growth of grain and seed crops
are depth of the root zone, texture of the surface layer,
available water capacity, wetness, slope, surface
stoniness, and flood hazard. Soil temperature and soil
moisture are also considerations. Examples of grain and
seed crops are corn, wheat, oats, and barley.

Grasses and legumes are domestic perennial grasses
and herbaceous legumes. Soil properties and features
that affect the growth of grasses and legumes are depth
of the root zone, texture of the surface layer, available
water capacity, wetness, surface stoniness, flood hazard,
and slope. Soil temperature and soil moisture are also
considerations. Examples of grasses and legumes are
fescue, lovegrass, brome, clover, and alfalfa.

Wild herbaceous plants are native or naturally
established grasses and forbs, including weeds. Soil
properties and features that affect the growth of these
plants are depth of the root zone, texture of the surface
layer, available water capacity, wetness, surface
stoniness, and flood hazard. Soil temperature and soil
moisture are also considerations. Examples of wild
herbaceous plants are bluestem, goldenrod,
beggarweed, wheatgrass, and grama.

Shrubs are bushy woody plants that produce fruit,
buds, twigs, bark, and foliage. Soil properties and
features that affect the growth of shrubs are depth of the
root zone, available water capacity, salinity, and soil
moisture. Examples of shrubs are mountainmahogany,
bitterbrush, snowberry, and big sagebrush.

Wetland plants are annual and perennial wild
herbaceous plants that grow on moist or wet sites.
Submerged or floating aquatic plants are excluded. Soil
properties and features affecting wetland plants are
texture of the surface layer, wetness, reaction, salinity,
slope, and surface stoniness. Examples of wetland
plants are smartweed, wild millet, wildrice, saltgrass,
cordgrass, rushes, sedges, and reeds.

Shallow water areas have an average depth of less
than 5 feet. Some are naturally wet areas. Others are
created by dams, levees, or other water-control
structures. Soil properties and features affecting shallow
water areas are depth to bedrock, wetness, surface
stoniness, slope, and permeability. Examples of shallow
water areas are marshes, waterfowl feeding areas, and
ponds.

The habitat for various kinds of wildlife is described in
the following paragraphs.
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Habitat for openland wildlife consists of cropland,
pasture, meadows, and areas that are overgrown with
grasses, herbs, shrubs, and vines. These areas produce
grain and seed crops, grasses and legumes, and wild
herbaceous plants. The wildlife attracted to these areas
include bobwhite quail, pheasant, meadowlark, field
sparrow, cottontail, and red fox.

Habitat for wetland wildlife consists of open, marshy or
swampy shallow water areas. Some of the wildlife
attracted to such areas are ducks, geese, shore birds,
muskrat, mink, and beaver.

Habitat for rangeland wildlife consists of areas of
shrubs and wild herbaceous plants. Wildlife attracted to
rangeland include antelope, deer, sage grouse,
meadowlark, and lark bunting.

engineering

John G. Adams, Jr., civil engineer, Soil Conservation Service,
assisted in preparing this section.

This section provides information for planning land
uses related to urban development and to water
management. Soils are rated for various uses, and the
most limiting features are identified. The ratings are
given in the following tables: Building site development,
Sanitary facilities, Construction materials, and Water
management. The ratings are based on observed
performance of the soils and on the estimated data and
test data in the “'Soil properties” section.

Information in this section is intended for land use
planning, for evaluating land use alternatives, and for
planning site investigations prior to design and
construction. The information, however, has limitations.
For example, estimates and other data generally apply
only to that part of the soil within a depth of 5 or 6 feet.
Because of the map scale, small areas of different soils
may be included within the mapped areas of a specific
soll.

The information is not site specific and does not
eliminate the need for onsite investigation of the soils or
for testing and analysis by personnel experienced in the
design and construction of engineering works.

Government ordinances and regulations that restrict
certain land uses or impose specific design criteria were
not considered in preparing the information in this
section. Local ordinances and regulations need to be
considered in planning, in site selection, and in design.

Soil properties, site features, and observed
performance were considered in determining the ratings
in this section. During the fieldwork for this soil survey,
‘determinations were made about grain-size distribution,
liquid limit, plasticity index, soil reaction, depth to
bedrock, hardness of bedrock within 5 to 6 feet of the
surface, soil wetness, depth to a seasonal high water
table, slope, likelihood of flooding, natural soil structure
aggregation, and soil density. Data were collected about
kinds of clay minerals, mineralogy of the sand and silt
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fractions, and the kind of adsorbed cations. Estimates
were made for erodibility, permeability, corrosivity, shrink-
swell potential, available water capacity, and other
behavioral characteristics affecting engineering uses.

This information can be used to (1) evaluate the
potential of areas for residential, commercial, industrial,
and recreation uses; (2) make preliminary estimates of
construction conditions; (3) evaluate alternative routes
for roads, streets, highways, pipelines, and underground
cables; (4) evaluate alternative sites for sanitary landfills,
septic tank absorption fields, and sewage lagoons; (5)
plan detailed onsite investigations of soils and geology;
(6) locate potential sources of gravel, sand, earthfill, and
topsoil; (7) plan drainage systems, irrigation systems,
ponds, terraces, and other structures for soil and water
conservation; and (8) predict performance of proposed
small structures and pavements by comparing the
performance of existing similar structures on the same or
similar soils.

The information in the tables, along with the soil maps,
the soil descriptions, and other data provided in this
survey can be used to make additional interpretations.

Some of the terms used in this soil survey have a
special meaning in soil science and are defined in the
Glossary.

building site development

Table 11 shows the degree and kind of soil limitations
that affect shallow excavations, dwellings with and
without basements, small commercial buildings, local
roads and streets, and lawns and landscaping. The
limitations are considered slight if soil properties and site
features are generally favorable for the indicated use
and limitations are minor and easily overcome; moderate
if soil properties or site features are not favorable for the
indicated use and special planning, design, or
maintenance is needed to overcome or minimize the
limitations; and severe if soil properties or site features
are so unfavorable or so difficult to overcome that
special design, significant increases in construction
costs, and possibly increased maintenance are required.
Special feasibility studies may be required where the soil
limitations are severe.

Shallow excavations are trenches or holes dug to a
maximum depth of 5 or 6 feet for basements, graves,
utility lines, open ditches, and other purposes. The
ratings are based on soil properties, site features, and
observed performance of the soils. The ease of digging,
filling, and compacting is affected by the depth to
bedrock, a cemented pan, or a very firm dense layer;
stone content; soil texture; and slope. The time of the
year that excavations can be made is affected by the
depth to a seasonal high water table and the
susceptibility of the soil to flooding. The resistance of the
excavation walls or banks to sloughing or caving is
affected by soil texture and the depth to the water table.

Dwellings and small commercial buildings are
structures built on shallow foundations on undisturbed
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soil. The load limit is the same as that for single-family
dwellings no higher than three stories. Ratings are made
for small commercial buildings without basements, for
dwellings with basements, and for dwellings without
basements. The ratings are based on soil properties, site
features, and observed performance of the soils. A high
water table, flooding, shrink-swell potential, and organic
layers can cause the movement of footings. A high water
table, depth to bedrock or to a cemented pan, large
stones, and flooding affect the ease of excavation and
construction. Landscaping and grading that require cuts
and fills of more than 5 to 6 feet are not considered.

Local roads and streets have an all-weather surface
and carry automobile and light truck traffic all year. They
have a subgrade of cut or fill soil material, a base of
gravel, crushed rock, or stabilized soil material, and a
flexible or rigid surface. Cuts and fills are generally
limited to less than 6 feet. The ratings are based on soil
properties, site features, and observed performance of
the soils. Depth to bedrock or to a cemented pan, a high
water table, flooding, large stones, and slope affect the
ease of excavating and grading. Soil strength (as
inferred from the engineering classification of the soil),
shrink-swell potential, and depth to a high water table
affect the traffic supporting capacity.

sanitary facllities

Table 12 shows the degree and the kind of soil
fimitations that affect septic tank absorption fields,
sewage lagoons, and sanitary landfills. The limitations
are considered s/ight if soil properties and site features
are generally favorable for the indicated use and
limitations are minor and easily overcome; moderate if
soil properties or site features are not favorable for the
indicated use and special planning, design, or
maintenance is needed to overcome or minimize the
limitations; and severe if soil properties or site features
are so unfavorable or so difficult to overcome that
special design, significant increases in construction
costs, and possibly increased maintenance are required.

Table 12 also shows the suitability of the soils for use
as daily cover for landfills. A rating of good indicates that
soil properties and site features are favorable for the use
and good performance and low maintenance can be
expected; fair indicates that soil properties and site
features are moderately favorable for the use and one or
more soil properties or site features make the soil less
desirable than the soils rated good; and poor indicates
that soil properties or site features are unfavorable for
the use and overcoming the unfavorable properties
requires special design, extra maintenance, or costly
alteration.

Septic tank absorption fields are areas in which
effluent from a septic tank is distributed into the soil
through subsurface tiles or perforated pipe. Only that
part of the soil between depths of 24 and 72 inches is
evaluated. The ratings are based on soil properties, site
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features, and observed performance of the soils.
Permeability, a high water table, depth to bedrock or to a
cemented pan, and flooding affect absorption of the
effluent. Large stones and bedrock or a cemented pan
interfere with installation.

Unsatisfactory performance of septic tank absorption
fields, including excessively slow absorption of effluent,
surfacing of effluent, and hillside seepage, can affect
public health. Ground water can be polluted if highly
permeable sand and gravel or fractured bedrock is less
than 4 feet below the base of the absorption field, if
slope is excessive, or if the water table is near the
surface. There must be unsaturated soil material beneath
the absorption field to effectively filter the effluent. Many
local ordinances require that this material be of a certain
thickness.

Sewage lagoons are shallow ponds constructed to
hold sewage while aerobic bacteria decompose the solid
and liquid wastes. Lagoons should have a nearly level
floor surrounded by cut slopes or embankments of
compacted soil. Lagoons generally are designed to hold
the sewage within a depth of 2 to 5 feet. Nearly
impervious soil material for the lagoon floor and sides is
required to minimize seepage and contamination of
ground water.

Table 12 gives ratings for the natural soil that makes
up the lagoon floor. The surface layer and, generally, 1
or 2 feet of soil material below the surface layer are
excavated to provide material for the embankments. The
ratings are based on soil properties, site features, and
observed performance of the soils. Considered in the
ratings are slope, permeability, a high water table, depth
to bedrock or to a cemented pan, flooding, large stones,
and content of organic matter.

Excessive seepage due to rapid permeability of the
soil or a water table that is high enough to raise the level
of sewage in the lagoon causes a lagoon to function
unsatisfactorily. Pollution results if seepage is excessive
or if floodwater overtops the lagoon. A high content of
organic matter is detrimental to proper functioning of the
lagoon because it inhibits aerobic activity. Slope,
bedrock, and cemented pans can cause construction
problems, and large stones can hinder compaction of
the lagoon floor.

Sanitary landfills are areas where solid waste is
disposed of by burying it in soil. There are two types of
landfill—trench and area. In a trench landfill, the waste is
placed in a trench. It is spread, compacted, and covered
daily with a thin layer of soil excavated at the site. In an
area landfill, the waste is placed in successive layers on
the surface of the soil. The waste is spread, compacted,
and covered daily with a thin layer of soil from a source
away from the site.

Both types of landfill must be able to bear heavy
vehicular traffic. Both types involve a risk of ground
water poliution. Ease of excavation and revegetation
needs to be considered.

The ratings in table 12 are based on soil properties,
site features, and observed performance of the soils.
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Permeability, depth to bedrock or to a cemented pan, a
high water table, slope, and flooding affect both types of
landfill. Texture, stones and boulders, highly organic
layers, soil reaction, and content of salts and sodium
affect trench type landfills. Unless otherwise stated, the
ratings apply only to that part of the soil within a depth
of about 6 feet. For deeper trenches, a limitation rated
slight or moderate may not be valid. Onsite investigation
is needed.

Daily cover for landfill is the soil material that is used
to cover compacted solid waste in an area type sanitary
landfill. The soil material is obtained offsite, transported
to the landfill, and spread over the waste.

Soil texture, wetness, coarse fragments, and slope
affect the ease of removing and spreading the material
during wet and dry periods. Loamy or silty soils that are
free of large stones or excess gravel are the best cover
for a landfill. Clayey soils are sticky or cloddy and are
difficult to spread; sandy soils are subject to soil blowing.

After soil material has been removed, the soil material
remaining in the borrow area must be thick enough over
bedrock, a cemented pan, or the water table to permit
revegetation. The soil material used as final cover for a
landfill should be suitable for plants. The surface layer
generally has the best workability, more organic matter,
and the best potential for plants. Material from the
surface layer should be stockpiled for use as the final
cover.

construction materials

Table 13 gives information about the soils as a source
of roadfill, sand, gravel, and topsoil. The soils are rated
good, fair, or poor . The ratings are based on soil
properties and site features that affect the removal of
the soil and its use as construction material. Normal
compaction, minor processing, and other standard
construction practices are assumed. Each soil is
evaluated to a depth of 5 or 6 feet.

Roadfill is soil material that is excavated in one place
and used in road embankments in another place. In this
table, the soils are rated as a source of roadfill for low
embankments, generally less than 6 feet high and less
exacting in design than higher embankments.

The ratings are for the soil material below the surface
layer to a depth of 5 or 6 feet. It is assumed that soil
layers will be mixed during excavating and spreading.
Many soils have layers of contrasting suitability within
their profile. The table showing engineering index
properties provides detailed information about each soil
layer. This information can help determine the suitability
of each layer for use as roadfill. The performance of soil
after it is stabilized with lime or cement is not considered
in the ratings.

The ratings are based on soil properties, site features,
and observed performance of the soils. The thickness of
suitable material is a major consideration. The ease of
excavation is affected by large stones, a high water
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table, and slope. How well the soil performs in place
after it has been compacted and drained is determined
by its strength (as inferred from the engineering
classification of the soil) and shrink-swell potential.

Soils rated good contain significant amounts of sand
or gravel or both. They have at least 5 feet of suitable
material, low shrink-swell potential, few cobbles and
stones, and slopes of 15 percent or less. Depth to the
water table is more than 3 feet. Soils rated fa/ir are more
than 35 percent silt- and clay-sized particles and have a
plasticity index of less than 10. They have moderate
shrink-swell potential, slopes of 15 to 25 percent, or
many stones. Depth to the water table is 1 to 3 feet.
Soils rated poor have a plasticity index of more than 10,
a high shrink-swell potential, many stones, or slopes of
more than 25 percent. They are wet, and the depth to
the water table is less than 1 foot. They may have layers
of suitable material, but the material is less than 3 feet
thick.

Sand and grave/ are used in great quantities in many
kinds of construction. The ratings in table 13 provide for
probable sources and are based on probability that soils
in a given area contain sizable quantities of sand or
gravel. A soil rated good or fair has a layer of suitable
material at least 3 feet thick, the top of which is within a
depth of 6 feet. Coarse fragments of soft bedrock
material, such as shale and siltstone, are not considered
to be sand and gravel. Fine-grained soils are not suitable
sources of sand gravel.

The ratings do not take into account depth to the
water table or other factors that affect excavation of the
material. Descriptions of grain size, kinds of minerals,
reaction, and stratification are given in the soil series
descriptions and in table 13.

Topsoil is used to cover an area so that vegetation
can be established and maintained. The upper 40 inches
of a soil is evaluated for use as topsoil. Also evaluated is
the reclamation potential of the borrow area.

Plant growth is affected by toxic material and by such
properties as soil reaction, available water capacity, and
fertility. The ease of excavating, loading, and spreading
is affected by rock fragments, slope, a water table, soil
texture, and thickness of suitable material. Reclamation
of the borrow area is affected by slope, a water table,
rock fragments, bedrock, and toxic material.

Soils rated good have friable loamy material to a depth
of at least 40 inches. They are free of stones and
cobbles, have little or no gravel, and have slopes of less
than 8 percent. They are low in content of soluble salts,
are naturally fertile or respond well to fertilizer, and are
not so wet that excavation is difficult.

Soils rated fair are sandy soils, loamy soils that have a
relatively high content of clay, soils that have only 20 to
40 inches of suitable material, soils that have an
appreciable amount of gravel, stones, or soluble salts, or
soils that have slopes of 8 to 15 percent. The soils are
not so wet that excavation is difficult.

Soils rated poor are very sandy or clayey, have less
than 20 inches of suitable material, have a large amount
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of gravel, stones, or soluble salts, have slopes of more
than 15 percent, or have a seasonal water table at or
near the surface.

The surface layer of most soils is generally preferred
for topsoil because of its organic matter content. Organic
matter greatly increases the absorption and retention of
moisture and nutrients for plant growth.

water management

Table 14 gives information on the soil properties and
site features that affect water management. The degree
and kind of soil limitations are given for pond reservoir
areas; embankments, dikes, and levees; and aquifer-fed
ponds. The limitations are considered slight if soil
properties and site features are generally favorable for
the indicated use and limitations are minor and are easily
overcome; moderatle if soil properties or site features are
not favorable for the indicated use and special planning,
design, or maintenance is needed to overcome or
minimize the limitations; and severe if soil properties or
site features are so unfavorable or so difficult to
overcome that special design, significant increase in
construction costs, and possibly increased maintenance
are required.

This table also gives for each soil the restrictive
features that affect drainage, irrigation, terraces and
diversions, and grassed waterways.

Pond reservoir areas hold water behind a dam or
embankment. Soils best suited to this use have low
seepage potential in the upper 60 inches. The seepage
potential is determined by the permeability of the soil
and the depth to fractured bedrock or other permeable
material. Excessive slope can affect the storage capacity
of the reservoir area.

Embankments, dikes, and levees are raised structures
of soil material, generally less than 20 feet high,
constructed to impound water or to protect land against
overflow. In this table, the soils are rated as a source of
material for embankment fill. The ratings apply to the soil
material below the surface layer to a depth of about 5
feet. It is assumed that soil layers will be uniformly mixed
and compacted during construction. -

The ratings do not indicate the ability of the naturai
soil to support an embankment. Soil properties to a
depth even greater than the height of the embankment
can affect performance and safety of the embankment.
Generally, deeper onsite investigation is needed to
determine these properties.
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Soil material in embankments must be resistant to
seepage, piping, and erosion and have favorable
compaction characteristics. Unfavorable features include
less than 5 feet of suitable material and a high content
of stones or boulders, organic matter, or salts or sodium.
A high water table affects the amount of usable material.
It also affects trafficability.

Aquifer-fed excavated ponds are pits or dugouts that
extend to a ground-water aquifer or to a depth below a
permanent water table. Excluded are ponds that are fed
only by surface runoff and embankment ponds that
impound water 3 feet or more above the original surface.
Excavated ponds are affected by depth to a permanent
water table, permeability of the aquifer, and quality of the
water as inferred from the salinity of the soil. Depth to
bedrock and the content of large stones affect the ease
of excavation.

Irrigation is the controlled application of water to
supplement rainfall and support plant growth. The design
and management of an irrigation system are affected by
depth to the water table, the need for drainage, flooding,
available water capacity, intake rate, permeability,
erosion hazard, and slope. The construction of a system
is affected by large stones and depth to bedrock or to a
cemented pan. The performance of a system is affected
by the depth of the root zone, the amount of salts or
sodium, and soil reaction.

Terraces and diversions are embankments or a
combination of channels and ridges constructed across
a slope to reduce erosion and conserve moisture by
intercepting runoff. Slope, wetness, large stones, and
depth to bedrock or to a cemented pan affect the
construction of terraces and diversions. A restricted
rooting depth, a severe hazard of wind or water erosion,
an excessively coarse texture, and restricted permeability
adversely affect maintenance.

Grassed waterways are natural or constructed
channels, generally broad and shallow, that conduct
surface water to outlets at a nonerosive velocity. Large
stones, wetness, slope, and depth to bedrock or to a
cemented pan affect the construction of grassed
waterways. A hazard of wind erosion, low availabie water
capacity, restricted rooting depth, toxic substances such
as salts or sodium, and restricted permeability adversely
affect the growth and maintenance of the grass after
construction.
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Data relating to soil properties are collected during the
course of the soil survey. The data and the estimates of
soil and water features, listed in tables, are explained on
the following pages.

Soil properties are determined by field examination of
the soils and by laboratory index testing of some
benchmark soils. Established standard procedures are
followed. During the survey, many shallow borings are
made and examined to identify and classify the soils and
to delineate them on the soil maps.

Estimates of soil properties are based on field
examinations, on laboratory tests of samples from the
survey area, and on laboratory tests of samples of
similar soils in nearby areas. Tests verify field
observations, verify properties that cannot be estimated
accurately by field observation, and help characterize
key soils.

The estimates of soil properties shown in the tables
include the range of Atterberg limits, the engineering
classifications, and the physical and chemical properties
of the major layers of each soil. Pertinent soil and water
features also are given.

engineering index properties

Table 15 gives estimates of the engineering

classification and of the range of index properties for the
.major layers of each soil in the survey area. Most soils
have layers of contrasting properties within the upper 5
or 6 feet.”

Depth to the upper and lower boundaries of each layer
is indicated. The range in depth and information on other
properties of each layer are given for each soil series
under “Soil series and their morphology.”

Texture is given in the standard terms used by the
U.S. Department of Agriculture. These terms are defined
according to percentages of sand, silt, and clay in the
fraction of the soil that is less than 2 millimeters in
diameter. “Loam,” for example, is soil that is 7 to 27
percent clay, 28 to 50 percent silt, and less than 52
percent sand. If a soil contains particles coarser than
sand, an appropriate modifier is added, for example,
“gravelly.” Textural terms are defined in the Glossary.

Classification of the soils is determined according to
the Unified soil classification system (2) and the system
adopted by the American Association of State Highway
and Transportation Officials (7).

The Unified system classifies soils according to
properties that affect their use as construction material.

Soils are classified according to grain-size distribution of
the fraction less than 3 inches in diameter and according
to plasticity index, liquid limit, and organic matter
content. Sandy and gravelly soils are identified as GW,
GP, GM, GC, SW, SP, SM, and SC; silty and clayey soils
as ML, CL, OL, MH, CH, and OH; and highly organic
soils as Pt. Soils exhibiting engineering properties of two
groups can have a dual classification, for example, SP-

M.

The AASHTO system classifies soils according to
those properties that affect roadway construction and
maintenance. In this system, the fraction of a mineral soil
that is less than 3 inches in diameter is classified in one
of seven groups from A-1 through A-7 on the basis of
grain-size distribution, liquid limit, and plasticity index.
Soils in group A-1 are coarse grained and low in content
of fines (silt and clay). At the other extreme, soils in
group A-7 are fine grained. Highly organic soils are
classified in group A-8 on the basis of visual inspection.

If laboratory data are available, the A-1, A-2, and A-7
groups are further classified as A-1-a, A-1-b, A-2-4, A-2-
5, A-2-6, A-2-7, A-7-5, or A-7-6. As an additional
refinement, the suitability of a soil as subgrade material
can be indicated by a group index number. Group index
numbers range from 0 for the best suhgrade material to
20 or higher for the poorest.

HRock fragments larger than 3 inches in diameter are
indicated as a percentage of the total soil on a dry-
weight basis. The percentages are estimates determined
mainly by converting volume percentage in the field to
weight percentage.

Percentage (of soil particles) passing designated
sleves is the percentage of the soil fraction less than 3
inches in diameter based on an oven-dry weight. The
sieves, numbers 4, 10, 40, and 200 (USA Standard
Series), have openings of 4.76, 2.00, 0.420, and 0.074
millimeters, respectively. Estimates are based on
laboratory tests of soils sampled in the survey area and
in nearby areas and on estimates made in the field.

Liguid limit and plasticity index (Atterberg limits)
indicate the plasticity characteristics of a soil. The
estimates are based on test data from the survey area or
from nearby areas and on field examination.

The estimates of grain-size distribution, liquid limit, and
plasticity index are rounded to the nearest 5 percent.
Thus, if the ranges of gradation. and Atterberg limits
extend a marginal amount (1 or 2 percentage points)
across classification boundaries, the classification in the
marginal zone is omitted in the table.
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physical and chemical properties

Table 16 shows estimates of some characteristics and
features that affect soil behavior. These estimates are
given for the major layers of each soil in the survey area.
The estimates are based on field observations and on
test data for these and similar soils.

Permeability refers to the ability of a soil to transmit
water or air. The estimates indicate the rate of downward
movement of water when the soil is saturated. They are
based on soil characteristics observed in the field,
particularly structure, porosity, and texture. Permeability
is considered in the design of soil drainage systems,
septic tank absorption fields, and construction where the
rate of water movement under saturated conditions
affects behavior.

Available water capacily refers to the quantity of water
that the soil is capable of storing for use by plants. The
capacity for water storage is given in inches of water per
inch of soil for each major soil layer. The capacity varies,
depending on soil properties that affect the retention of
water and the depth of the root zone. The most
important properties are the content of organic matter,
soil texture, bulk density, and soil structure. Available
water capacity is an important factor in the choice of
plants or crops to be grown and in the design and
management of irrigation systems. Available water
capacity is not an estimate of the quantity of water
actually available to plants at any given time.

Soil reaction is a measure of acidity or alkalinity and is
expressed as a range in pH values. The range in pH of
each major horizon is based on many field tests. For
many soils, values have been verified by laboratory
analyses. Soil reaction is important in selecting crops
and other plants, in evaluating soil amendments for
fertility and stabilization, and in determining the risk of
corrosion.

Salinity is a measure of soluble salts in the soil at
saturation. It is expressed as the electrical conductivity
of the saturation extract, in millimhos per centimeter at
25 degrees C. Estimates are based on field and
laboratory measurements at representative sites of
nonirrigated soils. The salinity of irrigated soils is
affected by the quality of the irrigation water and by the
frequency of water application. Hence, the salinity of
soils in individual fields can differ greatly from the value
given in the table. Salinity affects the suitability of a soil
for crop production, the stability of soil if used as
construction material, and the potential of the soil to
corrode metal and concrete.

Shrink-swell potential is the potential for volume
change in a soil with a loss or gain in moisture. Volume
change occurs mainly because of the interaction of clay
minerals with water and varies with the amount and type
of clay minerals in the soil. The size of the load on the
soil and the magnitude of the change in soil moisture
content influence the amount of swelling of soils in
place. Laboratory measurements of swelling of
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undisturbed clods were made for many soils. For others,
swelling was estimated on the basis of the kind and
amount of clay minerals in the soil and on
measurements of similar soils.

If the shrink-swell potential is rated moderate to very
high, shrinking and swelling can cause damage to
buildings, roads, and other structures. Special design is
often needed.

Shrink-swell potential classes are based on the
change in length of an unconfined clod as moisture
content is increased from air-dry to field capacity. The
change is based on the soil fraction less than 2
millimeters in diameter. The classes are /ow, a change of
less than 3 percent; moderate, 3 to 6 percent; and high,
more than 6 percent. Very high, greater than 9 percent,
is sometimes used.

Erosion factor K indicates the susceptibility of a soil to
sheet and rill erosion by water. Factor K is one of six
factors used in the Universal Soil Loss Equation (USLE)
to predict the average annual rate of soil loss by sheet
and rill erosion in tons per acre per year. The estimates
are based primarily on percentage of silt, sand, and
organic matter (up to 4 percent) and on soil structure
and permeability. Values of K range from 0.05 to 0.69.
The higher the value the more susceptible the soil is to
sheet and rill erosion by water.

Erosion factor T is an estimate of the maximum
average annual rate of soil erosion by wind or water that
can occur without affecting crop productivity over a
sustained period. The rate is in tons per acre per year.

Wind erodibility groups are made up of soils that have
similar properties affecting their resistance to wind
erosion in cultivated areas. The groups indicate the
susceptibility of soil to wind erosion and the amount of
soil lost. Soils are grouped according to the following
distinctions:

1. Sands, coarse sands, fine sands, and very fine
sands. These soils are generally not suitable for crops.
They are extremely erodible, and vegetation is difficult to
establish.

2. Loamy sands, loamy fine sands, and loamy very
fine sands. These soils are very highly erodible. Crops
can be grown if intensive measures to control wind
erosion are used.

3. Sandy loams, coarse sandy loams, fine sandy
loams, and very fine sandy loams. These soils are highly
erodible. Crops can be grown if intensive measures to
control wind erosion are used.

4L. Calcareous loamy soils that are less than 35
percent clay and more than 5 percent finely divided
calcium carbonate. These soils are erodible. Crops can
be grown if intensive measures to control wind erosion
are used.

4. Clays, silty clays, clay loams, and silty clay loams
that are more than 35 percent clay. These soils are
moderately erodible. Crops can be grown if measures to
control wind erosion are used.

5. Loamy soils that are less than 18 percent clay and
less than 5 percent finely divided calcium carbonate and
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sandy clay loams and sandy clays that are less than 5
percent finely divided calcium carbonate. These soils are
slightly erodible. Crops can be grown if measures to
control wind erosion are used.

6. Loamy soils that are 18 to 35 percent clay and
less than 5 percent finely divided calcium carbonate,
except silty clay loams. These soils are very slightly
erodible. Crops can easily be grown.

7. Silty clay loams that are less than 35 percent clay
and less than 5 percent finely divided calcium carbonate.
These soils are very slightly erodible. Crops can easily
be grown.

8. Stony or gravelly soils and other soils not subject
to wind erosion.

soil and water features

Table 17 gives estimates of various soil and water
features. The estimates are used in land use planning
that involves engineering considerations.

Hydrologic soil groups are used to estimate runoff
from precipitation. Soils not protected by vegetation are
assigned to one of four groups. They are grouped
according to the intake of water when the soils are
thoroughly wet and receive precipitation from long-
duration storms.

The four hydrologic soil groups are:

Group A. Soils having a high infiltration rate (low runoff
potential) when thoroughly wet. These consist mainly of
deep, well drained to excessively drained sands or
gravelly sands. These soils | ave a high rate of water
transmission.

Group B. Soils having a moderate infiltration rate when
thoroughly wet. These consist chiefly of moderately deep
or deep, moderately well drained or well drained soils
that have moderately fine texture to moderately coarse
texture. These soils have a moderate rate of water
transmission.

Group C. Soils having a slow infiltration rate when
thoroughly wet. These consist chiefly of soils having a
layer that impedes the downward movement of water or
soils of moderately fine texture or fine texture. These
soils have a slow rate of water transmission.

Group D. Soils having a very slow infiltration rate (high
runoff potential) when thoroughly wet. These consist
chiefly of clays that have a high shrink-swell potential,
soils that have a permanent high water table, soils that
have a claypan or clay layer at or near the surface, and
soils that are shallow over nearly impervious material.
These soils have a very slow rate of water transmission.

Flooding, the temporary inundation of an area, is
caused by overflowing 'streams, by runoff from adjacent
slopes, or by tides. Water standing for short periods after
rainfall or snowmelt and water in swamps and marshes
are not considered flooding.

Table 17 gives the frequency and duration of flooding
and the time of year when flooding is most likely.
~ Frequency, duration, and probable dates of occurrence
are estimated. Frequency is expressed as none, rare,
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common, occasional, and frequent. None means that
flooding is not probable; rare that it is unlikely but
possible under unusual weather conditions; common that
it is likely under normal conditions; occasional that it
occurs on an average of once or less in 2 years; and
frequent that it occurs on an average of more than once
in 2 years. Duration is expressed as very brief if less
than 2 days, brief if 2 to 7 days, and /long if more than 7
days. Probable dates are expressed in months;
November-May, for example, means that flooding can
occur during the period November through May.

The information is based on evidence in the soil
profile, namely thin strata of gravel, sand, silt, or clay
deposited by floodwater; irregular decrease in organic
matter content with increasing depth; and absence of
distinctive horizons that form in soils that are not subject
to flooding.

Also considered are local information about the extent
and levels of flooding and the relation of each soil on
the landscape to historic floods. Information on the
extent of flooding based on soil data is less specific than
that provided by detailed engineering surveys that
delineate flood-prone areas at specific flood frequency
levels.

High water table (seasonal) is the highest level of a
saturated zone in the soil in most years. The depth to a
seasonal high water table applies to undrained soils. The
estimates are based mainly on the evidence of a
saturated zone, namely grayish colors or mottles in the
soil. Indicated in table 17 are the depth to the seasonal
high water table; the kind of water table—that is,
perched, artesian, or apparent; and the months of the
year that the water table commonly is high. A water table
that is seasonally high for less than 1 month is not
indicated in table 17.

An apparent water table is a thick zone of free water
in the soil. It is indicated by the level at which water
stands in an uncased borehole after adequate time is
allowed for adjustment in the surrounding soil. An
artesian water table is under hydrostatic head, generally
beneath an impermeable layer. When this layer is
penetrated, the water level rises in an uncased borehole.
A perched water table is water standing above an
unsaturated zone. In places an upper, or perched, water
table is separated from a lower one by a dry zone.

Only saturated zones within a depth of about 6 feet
are indicated. A plus sign preceding the range in depth
indicates that the water table is above the surface of the
soil. The first numeral in the range indicates how high
the water rises above the surface. The second numeral
indicates the depth below the surface.

Depth to bedrock is shown for all soils that are
underlain by bedrock at a depth of 5 to 6 feet or less.
For many soils, the limited depth to bedrock is a part of
the definition of the soil series. The depths shown are
based on measurements made in many soil borings and
on other observations during the mapping of the soils.
The kind of bedrock and its hardness as related to ease
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of excavation is also shown. Rlppable bedrock can be
excavated with a single-tooth ripping attachment on a
200- horsepower tractor, but hard bedrock generally
requires blasting.

Risk of corrosion pertains to potential soil-induced
electrochemical or chemical action that dissolves or
weakens uncoated steel or concrete. The rate of
corrosion of uncoated steel is related to such factors as
soil moisture, particle-size distribution, acidity, and
electrical conductivity of the soil. The rate of corrosion of
concrete is based mainly on the sulfate and sodium
content, texture, moisture content, and acidity of the soil.
Special site examination and-design may be needed if

the combination of factors creates a severe corrosion
environment. The steel in installations that intersect sail
boundaries or soil layers is more susceptible to corrosion
than steel in installations that are entirely within one kind
of soil or within one soil layer.

For uncoated steel, the risk of corrosion, expressed as
low, moderate, or high, is based on soil drainage class,
total acidity, electrical resistivity near field capacity, and
electrical conductivity of the saturation extract.

For concrete, the risk of corrosion is also expressed
as low, moderate, or high. It is based on soil texture,
acidity, and amount of sulfates in the saturation extract.
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classification of the soils

The system of soil classification used by the National
Cooperative Soil Survey has six categories (6). Beginning
with the broadest, these categories are the order,
suborder, great group, subgroup, family, and series.
Classification is based on soil properties observed in the
field or inferred from those observations or from
laboratory measurements. In table 18, the soils of the
survey area are classified according to the system. The
categories are defined in the following paragraphs.

ORDER. Ten soil orders are recognized. The
differences among orders reflect the dominant soil-
forming processes and the degree of soil formation.
Each order is identified by a word ending in so/. An
example is Entisol. '

SUBORDER. Each order is divided into suborders
primarily on the basis of properties that influence soil
genesis and are important to plant growth or properties
that reflect the most important variables within the
orders. The last syllable in the name of a suborder
indicates the order. An example is Fluvent (F/uv, meaning
river, plus ent, from Entisol).

GREAT GROUP. Each suborder is divided into great
groups on the basis of close similarities in kind,
arrangement, and degree of development of pedogenic
horizons; soil moisture and temperature regimes; and
base status. Each great group is identified by the name
of a suborder and by a prefix that indicates a property of
the soil. An example is Ustifluvents (Ust#/, meaning burnt
plus fluvent, the suborder of the Entisols that have an
ustic moisture regime).

SUBGROUP. Each great group has a typic subgroup.
Other subgroups are intergrades or extragrades. The
typic is the central concept of the great group; it is not
necessarily the most extensive. Intergrades are
transitions to other orders, suborders, or great groups.
Extragrades have some properties that are not
representative of the great group but do not indicate
transitions to any other known kind of soil. Each
subgroup is identified by one or more adjectives
preceding the name of the great group. The adjective
Typic identifies the subgroup that typifies the great
group. An example is Typic Ustifluvents.

FAMILY. Families are established within a subgroup on
the basis of physical and chemical properties and other
characteristics that affect management. Mostly the
properties are those of horizons below plow depth where
there is much biological activity. Among the properties
and characteristics considered are particle-size class,

mineral content, temperature regime, depth of the root
zone, consistence, moisture equivalent, slope, and
permanent cracks. A family name consists of the name
of a subgroup preceded by terms that indicate soil
properties. An example is coarse-silty, mixed
(calcareous), thermic Typic Ustifluvents.

SERIES. The series consists of soils that have similar
horizons in their profile. The horizons are similar in color,
texture, structure, reaction, consistence, mineral and
chemical composition, and arrangement in the profile.
The texture of the surface layer or of the substratum can
differ within a series. An example is the Yomont series, a
member of the coarse-silty, mixed (calcareous), thermic
family of Typic Ustifluvents.

soil series and their morphology

In this section, each soil series recognized in the
survey area is described. The descriptions are arranged
in alphabetic order.

Characteristics of the soil and the material in which it
formed are identified for each series. The-soil is
compared with similar soils and with nearby soils of
other series. A pedon, a small three-dimensional area of
soil that is typical of the series in the survey area, is
described. The detailed description of each soil horizon
follows standards in the Soil Survey Manual (4). Many of
the technical terms used in the descriptions are defined
in Soil Taxonomy (6). Unless otherwise stated, colors in
the descriptions are for dry soil. Following the pedon
description is the range of important characteristics of
the soils in the series.

The map units of each soil series are described in the
section *“Detailed soil map units.”

Altus series

The Altus series consists of deep, well drained, loamy
soils on uplands. These soils formed in calcareous,
loamy sediment. They have a seasonal high water table
at a depth of 3 to 6 feet. Slope ranges from 0 to 3
percent.

Typical pedon of Altus fine sandy loam, 0 to 3 percent
slopes; from the town of Charlie, 0.8 mile north on county
road and 0.4 mile west, 200 feet west in rangeland:

A1—0 to 12 inches; grayish brown (10YR 5/2) fine
sandy loam, very dark grayish brown (10YR 3/2)
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moist; weak granular structure; slightly hard, very
friable; calcareous; moderately alkaline; clear
smooth boundary.

B21t—12 to 24 inches; very pale brown (10YR 7/4)
sandy clay loam, yellowish brown (10YR 5/4) moist;
moderate fine subangular blocky structure; very
hard, friable; few patchy clay films; calcareous;
moderately alkaline; clear smooth boundary.

B22t—24 to 50 inches; brown (10YR 5/3) sandy clay
loam, brown (10YR 4/3) moist; moderate fine
subangular blocky structure; very hard, friable; few
patchy clay films; calcareous; moderately alkaline;
clear smooth boundary.

{IC—50 to 80 inches; white (10YR 8/1) clay, light gray
(10YR 7/1) moist; massive; extremely hard, firm; 35
percent, by volume, soft masses of calcium
carbonate; calcareous; moderately alkaline.

The solum ranges from 40 to 60 inches in thickness.
In places, the water table is at a depth of about 3 feet
for short intervals during wet periods when the
vegetation is dormant.

The A horizon is 12 to 20 inches thick. It is grayish
brown, brown, or dark grayish brown. The B horizon is
20 to 38 inches thick. It is yellowish brown, very pale
brown, or brown. The C horizon is white, pink, or
yellowish red.

The Altus soils in Clay County are taxadjuncts to the
Altus series. They are calcareous throughout the profile
and have a mollic epipedon 12 to 20 inches thick. Most
areas of these soils are underlain with a buried,
calcareous, clayey layer at a depth of 40 to 60 inches.
This layer tends to restrict drainage and causes a
perched water table to form during wet seasons.
However, use, management, and behavior are similar to
the Altus series.

Anocon series

The Anocon series consists of deep, well drained,
loamy scils on uplands. These soils formed in loamy,
calcareous, local alluvium. Slope ranges from 0 to 3
percent.

Typical pedon of Anocon loam in an area of Renfrow-
Kirkland-Anocon association, nearly level; from the
jurction of U.S. Highways 82 and 287 and Farm Road
1197 in the town of Henrietta, 5 miles north on Farm
Road 1197, 6 miles east and north on county road, and
100 feet east in rangeland:

A1—0 to 13 inches; grayish brown (10YR 5/2) loam,
very dark grayish brown (10YR 3/2) moist; weak
granular structure; slightly hard, very friable; many
roots; slightly acid; clear smooth boundary.

B1—13 to 19 inches; reddish brown (5YR 4/3) clay
loam, dark reddish brown (5YR 3/3) moist;
moderate fine subangular blocky structure; hard,
firm; many roots; many fine pores; slightly acid; clear
smooth boundary.

Soil survey

B21t—19 to 30 inches; reddish brown (5YR 4/4) clay,
dark reddish brown (5YR 3/4) moist; moderate fine
blocky structure; very hard, firm; common roots;
common fine pores; few thin patchy clay films;
neutral; gradual smooth boundary.

B22t—30 to 54 inches; yellowish brown (10YR 5/4) clay,
dark yellowish brown (10YR 4/4) moist; few fine
faint reddish, yellowish, and grayish mottles;
moderate fine blocky structure; very hard, firm; few
fine roots; few fine pores; few fine black
concretions; few thin patchy clay films on peds;
noncalcareous; mildly alkaline; gradual smooth
boundary.

B3—54 to 80 inches; yellowish red (5YR 5/6) clay loam,
yellowish red (SYR 4/6) moist; moderate medium
subangular blocky structure; hard, friable;
calcareous; moderately alkaline.

The solum ranges from 60 to more than 80 inches in
thickness. The mollic epipedon is 10 to 19 inches thick
and includes the B1 horizon in some pedons. The A
horizon is 10 to 14 inches thick. It is brown, grayish
brown, or dark grayish brown and is slightly acid or
neutral.

The B1 horizon is 8 to 13 inches thick. It is slightly
acid or neutral.

The B21t horizon is 8 to 15 inches thick. It is reddish
brown or brown. The B22t horizon is 18 to 25 inches
thick. It is yellowish brown, reddish brown, or brown.
Some pedons have yellowish and grayish mottles. The
B2t horizon is slightly acid through mildly alkaline.

The B3 horizon is yellowish red or reddish yellow. It is
mildly alkaline or moderately alkaline.

Bastrop series

The Bastrop series consists of deep, well drained,
loamy soils on uplands. These soils formed in loamy
sediment. Slope ranges from 0 to 8 percent.

Typical pedon of Bastrop fine sandy loam, 1 to 3
percent slopes; from the town of Henrietta, 11.6 miles
east on U.S. Highway 82, 6.5 miles north on Farm Road
2332, 1.8 miles west and north on county road, and 800
feet west in a cultivated field:

Ap—O0 to 8 inches; dark grayish brown (10YR 4/2) fine
sandy loam, very dark grayish brown (10YR 3/2)
moist; weak granular structure; slightly hard, friable;
slightly acid; abrupt smooth boundary.

B21t—8 to 32 inches; reddish brown (5YR 4/4) sandy
clay loam; dark reddish brown (5YR 3/4) moist;
moderate fine subangular blocky structure; hard,
friable; thin patchy clay films on ped surfaces;
common fine and very fine pores; slightly acid;
gradual smooth boundary.

B22t—32 to 40 inches; red (2.5YR 4/6) sandy clay loam,
dark red (2.5YR 3/6) moist; moderate fine
subangular blocky structure; hard, friable; thin patchy
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clay films on ped surfaces; common fine and very
fine pores; neutral; gradual smooth boundary.

B23t—40 to 64 inches; red (2.5YR 4/6) sandy clay loam,
dark red (2.5YR 3/6) moist; moderate fine
subangular blocky structure; hard, friable; thin patchy
clay films on ped surfaces; few fine and very fine
pores; mildly alkaline; gradual smooth boundary.

B24t—64 to 80 inches; red (2.5YR 5/6) sandy clay loam,
red (2.5YR 4/6) moist; weak subangular blocky
structure; hard, friable; noncalcareous; moderately
alkaline.

The solum ranges from 60 to more than 80 inches in
thickness.

The A horizon is 6 to 9 inches thick. it is brown or
dark grayish brown and is slightly acid or neutral.

The B2t horizon is reddish brown, red, or yellowish
red. It ranges from slightly acid in the upper part to
moderately alkaline in the lower part.

Bluegrove series

The Bluegrove series consists of moderately deep,
well drained, loamy soils on uplands. These soils formed
in material weathered from sandstone. Slope ranges
from 1 to 5 percent.

Typical pedon of Bluegrove loam in an area of
Bluegrove-Stoneburg association, gently sloping; 2 miles
southwest of Arrowhead State Park to headquarters of a
large ranch and 1 mile east in rangeland:

A1—0 to 6 inches; brown (7.5YR 4/4) loam, dark brown
(7.5YR 3/2) moist; weak granular structure; slightly
hard, very friable; many roots; slightly acid; clear
smooth boundary.

B21t—6 to 14 inches; reddish brown (5YR 4/4) clay
loam, dark reddish brown (5YR 3/4) moist;
moderate medium subangular blocky structure; hard,
firm; thin continuous clay films on peds; few fine
black concretions; slightly acid; gradual irregular
boundary.

B22t—14 to 30 inches; reddish brown (5YR 4/4) clay
loam, dark reddish brown (5YR 3/4) moist;
moderate medium subangular blocky structure; hard,
firm; thin patchy clay films on peds; few fine black
concretions; 10 percent weakly cemented sandstone
fragments; neutral; gradual irregular boundary.

Cr—30 to 48 inches; weakly cemented, gray and red
sandstone.

The solum ranges from 20 to 40 inches in thickness.
The A horizon is 5 to 12 inches thick. It is reddish
brown, brown, or dark brown loam or fine sandy loam

and is medium acid through neutral.

The B2t horizon is reddish brown, yellowish red, or
red. It is sandy clay, clay loam, or clay and is slightly
acid through mildly alkaline. In the lower part of this
horizon, mottles range from none to common.
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The Cr horizon is weakly cemented to strongly
cemented sandstone. It is interbedded with clayey shale
in some pedons.

Bonti series

The Bonti series consists of moderately deep, well
drained, loamy soils on uplands. These soils formed in
material weathered from sandstone. Slope ranges from 1
to 5 percent.

Typical pedon of Bonti fine sandy loam, 1 to 5 percent
slopes; from the town of Vashti, 3.6 miles south and east
on Farm Road 1288, 1.4 miles east on county road, and
130 feet north in rangeland:

A1—0 to 4 inches; dark yellowish brown (10YR 4/4) fine
sandy loam, dark yellowish brown (10YR 3/4) moist;
weak fine subangular blocky structure; slightly hard,
friable; many roots; neutral; clear smooth boundary.

A2—4 to 6 inches; brown (7.5YR 5/4) fine sandy loam,
brown (7.5YR 4/4) moist; weak subangular blocky
structure; slightly hard, friable; many roots; neutral;
abrupt smooth boundary.

B21t—6 to 19 inches; red (2.5YR 4/6) sandy clay, dark
red (2.5YR 3/6) moist; moderate fine blocky
structure; very hard, firm; common roots; common
thin continuous clay films; medium acid; gradual
smooth boundary.

B22t—19 to 29 inches; red (2.5YR 5/6) sandy clay; red
(2.5YR 4/6) moist; moderate medium blocky
structure; very hard, firm; few fine roots; common
thin continuous clay films; few sandstone fragments;
slightly acid; abrupt irregular boundary.

B3—29 to 36 inches; interbedded yellowish red (5YR
5/6) sandy clay and yellow (10YR 7/6) weakly
cemented sandstone; slightly-acid; abrupt irregular
boundary.

R—36 to 40 inches; yellowish sandstone; weakly
cemented when moist, strongly cemented when dry.

The solum ranges from 20 to 40 inches in thickness. It
coincides with the depth of sandstone.

The A horizon ranges from 0 to about 15 percent, by
volume, fragments of sandstone 1/8 inch to 20 inches in
diameter. The A1 horizon is 2 to 6 inches thick. It is
brown, yellowish brown, or dark yellowish brown and is
neutral through medium acid. The A2 horizon is 0 to 6
inches thick. It is brown, pale brown, light yellowish
brown, light brown, grayish brown, or reddish yellow and
is neutral through medium acid.

The Bt horizon ranges from 0 to 15 percent coarse
fragments, mainly less than 3 inches in diameter. The
B21t horizon is red, yellowish red, reddish brown, or light
reddish brown. The B22t horizon is red, yellowish red,
reddish brown, or light reddish brown and commonly has
a few dark red, reddish yellow, strong brown, or
yellowish brown mottles. It is strongly acid through
slightly acid.
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The B3 horizon is 0 to 10 inches thick. It is red,
yellowish red, reddish brown, or light reddish brown and
is mottled in shades of red, yellow, and brown. The B3
horizon is strongly acid through slightly acid. Coarse
fragments in this horizon range from 15 to as much as
50 percent. The fragments occur as discontinuous
remnant stone lines of sandstone.

The R layer is yellowish or reddish, strongly cemented
to indurated sandstone.

Callahan series

The Callahan series consists of moderately deep, well
drained, loamy soils on uplands. These soils formed in
material weathered from shale. Slope ranges from 5 to 8
percent.

Typical pedon of Callahan loam in an area of Nebgen-
Grandfield-Callahan association, sloping; from
intersection of U.S. Highway 82 and Farm Road 1197 in
the town of Henrietta, 3.2 miles east on U.S. Highway
82, 0.95 mile northwest on county road, and 100 feet
east in rangeland:

A1—0 to 10 inches; brown (7.5YR 5/4) loam, dark
brown (7.5YR 3/4) moist; weak granular structure;
slightly hard, very friable; many roots; common
pores; neutral; clear smooth boundary.

B2t—10 to 25 inches; reddish brown (5YR 4/4) clay,
dark reddish brown (5YR 3/4) moist; moderate
medium blocky structure; very hard, very firm;
common roots; thin patchy clay films on faces of
peds; mildly alkaline; clear smooth boundary.

B2tca—25 to 35 inches; reddish brown (5YR 5/4) clay,
reddish brown (5YR 4/4) moist; moderate medium
blocky structure; very hard, very firm; few roots; few
fine pores; thin patchy clay films on faces of peds;
calcareous; moderately alkaline; clear smooth
boundary.

Cr—35 to 60 inches; red (2.5YR 4/6) clayey shale;
massive; very hard, very firm; calcareous;
moderately alkaline.

The solum ranges from 24 to 40 inches in thickness.
Secondary carbonates are at a depth of 18 to 28 inches.

The A1 horizon is 4 to 10 inches thick. It is reddish
brown, brown, or light brown and is slightly acid through
mildly alkaline. The A1 horizon is 0 to 15 percent, by
volume, stones that are more than 3 inches in diameter.

The Bt horizon is reddish brown, dark reddish brown,
yellowish red, brown, or light reddish brown and is mildly
alkaline or moderately alkaline.

Some pedons have a B3ca horizon that is similar in
color and texture to the Bt horizon.

The C horizon is clayey shale interbedded with thin
strata of sandstone.

Soil survey

Chaney series

The Chaney series consists of deep, moderately well
drained soils on uplands. These soils formed in sandy
material. Slope ranges from 0 to 3 percent.

Typical pedon of Chaney loamy fine sand, 0 to 3
percent slopes; from intersection of Texas Highway 148
and Farm Road 172 about 10 miles south of the town of
Henrietta, 4.9 miles west on Farm Road 172, 1.5 miles
south on county road, 0.6 mile east on county road, and
100 feet north in bermudagrass pasture:

A1—0 to 6 inches; dark yellowish brown (10YR 4/4)
loamy fine sand, dark yellowish brown (10YR 3/4)
moist; single grain; loose, very friable; neutral; clear
smooth boundary.

A2—6 to 15 inches; yellowish brown (10YR 5/4) loamy
fine sand, dark yellowish brown (10YR 4/4) moist;
single grain; loose, very friable; mildly alkaline; clear
smooth boundary.

B21t—15 to 25 inches; yellowish brown (10YR 5/4)
sandy clay; dark yellowish brown (10YR 4/4) moist;
few fine reddish yellow (7.5YR 6/6) mottles;
moderate fine subangular blocky structure; hard,
firm; mildly alkaline; gradual wavy boundary.

B22t—25 to 45 inches; gray (10YR 5/1) sandy clay, dark
gray (10YR 4/1) moist; common fine reddish yellow
(7.5YR 6/6) mottles; moderate fine subangular
blocky structure; hard, firm; noncalcareous; mildly
alkaline; gradual wavy boundary.

B3—45 to 65 inches; light gray (10YR 7/1) sandy clay
loam, gray (10YR 6/1) moist; common fine brownish
yellow (10YR 6/6) mottles; weak coarse subangular
blocky structure; slightly hard, friable;
noncalcareous; mildly alkaline; gradual wavy
boundary.

C—65 to 80 inches; light gray (10YR 7/1) and brownish
yellow (10YR 6/86) sandy clay loam; slightly hard,
friable; noncalcareous; moderately alkaline.

The solum ranges from 60 to more than 80 inches in
thickness.

The A horizon is 10 to 20 inches thick. The A1 horizon
is light brown, brown, grayish brown, dark grayish brown,
yellowish brown, dark yellowish brown, pale brown, or
light yellowish brown. The A2 horizon is neutral or mildly
alkaline and has value that is one or more units higher
than the A1 horizon.

The B2t horizon is brownish yellow, yellowish brown,
or yellowish red and has mottles in shades of red,
yellow, and gray. it is sandy clay, clay, or clay loam that
has 35 to 50 percent content of clay. The B2t horizon is
mildly alkaline or moderately alkaline. The B3 horizon
has coarse brownish yellow, red, pale brown, light gray,
or gray mottles. It is sandy clay loam or sandy clay and
is medium acid through moderately alkaline.

The C horizon ranges from sandy loam through shaly
clay. It is medium acid through moderately alkaline.
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The Chaney soils in Clay County are taxadjuncts to the
Chaney series. The Bt horizon is dominantly gray without
prominent reddish mottles and is mildly alkaline or
moderately alkaline. However, use, management, and
behavior are similar to the Chaney series.

Cisco series

The Cisco series consists of deep, well drained, loamy
soils on uplands. These soils formed in loamy alluvium.
Slope ranges from 1 to 5 percent.

Typical pedon of Cisco fine sandy loam, 1 to 5 percent
slopes; from intersection of Texas Highway 148 and
Farm Road 172 about 10 miles south of the town of
Henrietta, 1.9 miles east on county road, 0.6 mile south,
1.0 mile east on private road, and 400 feet north in
rangeland:

A1—0 to 9 inches; brown (7.5YR 5/2) fine sandy loam,
dark brown (7.5YR 4/2) moist; weak granular
structure; slightly hard, very friable; many roots;
slightly .acid; clear smooth boundary.

B21t—9 to 20 inches; reddish brown (2.5YR 4/4) sandy
clay loam, dark reddish brown (2.5YR 3/4) moist;
moderate fine subangular blocky structure; very
hard, friable; many roots; thin continuous clay films;
slightly acid; clear smooth boundary.

B22t—20 to 36 inches; red (2.5YR 4/6) sandy clay loam,
dark red (2.5YR 3/6) moist; moderate fine
subangular blocky structure; very hard, friable;
common roots; thin continuous clay films; neutral;
gradual smooth boundary.

B3—36 to 50 inches; red (2.5YR 5/6) sandy clay loam,
red (2.5YR 4/6) moist; moderate fine subangular
blocky structure; hard, friable; few roots; thin patchy
clay films; moderately alkaline; gradual smooth
boundary.

C—50 to 80 inches; yellowish red (5YR 5/6) fine sandy
loam, yellowish red (5YR 4/6) moist; massive;
slightly hard, very friable; moderately alkaline.

The solum is 30 to 60 inches thick.

The A horizon is 5 to 10 inches thick. It is brown and
reddish brown and is slightly acid or neutral.

The Bt horizon is 20 to 45 inches thick. It is reddish
brown, red, yellowish red, and reddish yellow and is
slightly acid through mildly alkaline.

The C horizon is reddish yellow, yellowish red, and red
and is mildly alkaline or moderately alkaline.

Darnell series

The Darnell series consists of shallow, somewhat
excessively drained, loamy soils on uplands. These soils
formed in material weathered from sandstone. Slope
ranges from 1 to 12 percent.

Typical pedon of Darnell fine sandy loam in an area of
Darnell-Truce complex, 3 to 12 percent slopes; from-
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intersection of Farm Road 174 and Farm Road 1288 in
the town of Vashti, about 2.0 miles south, 1.5 miles east,
and 0.1 mile south on Farm Road 1288, and 100 feet
east in rangeland:

A1—0 to 6 inches; brown (10YR 5/3) fine sandy loam,
dark brown (10YR 3/3) moist; weak fine granular
structure; slightly hard, very friable; many roots; 3
percent, by volume, sandstone fragments less than
3 inches in diameter; medium acid; gradual smooth
boundary.

B2—6 to 14 inches; reddish yellow (7.5YR 6/6) fine
sandy loam, strong brown (7.5YR 5/6) moist; weak
granular structure; slightly hard, very friable; many
roots; 5 percent, by volume, fragments of sandstone
less than 1 inch in diameter; medium acid; gradual
wavy boundary.

Cr—14 to 30 inches; reddish yellow (7.5YR 6/6)
sandstone, strong brown (7.5YR 5/6) moist; difficult
to auger,; slightly acid.

The solum ranges from 10 to 20 inches in thickness.

The A horizon is 4 to 10 inches thick. It is brown,
reddish brown, grayish brown, or dark grayish brown and
is neutral to medium acid. The A horizon is 1 to 15
percent, by volume, sandstone fragments 3 to 12 inches
in diameter.

The B horizon is 4 to 12 inches thick. It is reddish
brown, light reddish brown, yellowish red, reddish yellow,
brown, light brown, pink, pale brown, very pale brown,
light yellowish brown, or yellow. The B horizon is neutral
through medium acid and is O to 15 percent, by volume,
sandstone fragments less than 3 inches in diameter.

The C horizon is weakly cemented to strongly
cemented sandstone. It is red, light red, reddish brown,
yellowish red, reddish yellow, strong brown, or brown.

Deandale series

The Deandale series consists of deep, moderately well
drained, loamy soils on uplands. These soils formed in
calcareous, clayey materials. Slope ranges from O to 3
percent.

Typical pedon of Deandale silt loam, 0 to 1 percent
slopes; from the county line of Clay and Wichita
Counties on Texas Highway 79, 2.1 miles east and 100
feet north in pasture:

A1—0 to 9 inches; grayish brown (10YR 5/2) silt loam,
very dark grayish brown (10YR 3/2) moist; weak
granular structure; slightly hard, friable; slightly acid;
abrupt smooth boundary.

B21t—9 to 23 inches; dark brown (7.5YR 4/2) clay, dark
brown (7.5YR 3/2) moist; moderate medium blocky
structure; very hard, very firm; few silt coatings
between peds; continuous clay films on peds; few
fine hard calcium carbonate concretions;
noncalcareous; moderately alkaline; gradual smooth
boundary.
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B22t—23 to 54 inches; brown (10YR 4/3) clay, dark
brown (10YR 3/3) moist; moderate medium blocky
structure; very hard, very firm; nearly continuous clay
films on peds; few fine hard calcium carbonate
concretions; few crystals of salt; calcareous;
moderately alkaline; gradual wavy boundary.

B23t—54 to 80 inches; yellowish red (5YR 5/6) clay,
yellowish red (5YR 4/6) moist; moderate medium
blocky structure; very hard, very firm; patchy clay
films; few black concretions; few fine hard calcium
carbonate concretions; few soft masses of calcium
carbonate; few salt crystals; calcareous; moderately
alkaline; gradual wavy boundary.

The solum is more than 60 inches thick.

The A horizon is 8 to 17 inches thick. It is grayish
brown or brown and is slightly acid or neutral.

The upper part of the B2t horizon is brown, dark
brown, or dark grayish brown; the middle part is reddish
brown, brown, grayish brown, or dark grayish brown; and
the lower part is red, reddish brown, yellowish red,
brown, grayish brown, dark grayish brown, or light olive
brown. The B2t horizon ranges from neutral in the upper
part to moderately alkaline in the lower part.

The Cr horizon, if present, ranges from red to
yellowish red. It is predominantly clayey shale but is
stratified with more loamy material in some pedons.

Devol series

The Devol series consists of deep, well drained, sandy
soils on uplands. These soils formed in sandy windblown
sediment. Slope ranges from O to 8 percent.

Typical pedon of Devol loamy fine sand, 0 to 3
percent slopes; from the town of Thornberry, 1.4 miles
north on Farm Road 171 and 150 feet east in pecan
orchard:

Ap—O0 to 13 inches; light brown (7.5YR 6/4) loamy fine
sand, brown (7.5YR 4/4) moist; single grain; loose;
slightly acid; clear smooth boundary.

B2t—13 to 32 inches; reddish brown (5YR 4/4) fine
sandy loam, dark reddish brown (5YR 3/4) moist;
weak granular structure; slightly hard, very friable;
many pores; coated sand grains; neutral; gradual
smooth boundary.

B3—32 to 55 inches; reddish brown (5YR 5/4) fine
sandy loam, reddish brown (5YR 4/4) moist; weak
granular structure; slightly hard, very friable; many
pores; coated sand grains; mildly alkaline; gradual
smooth boundary.

C—55 to 80 inches; yellowish red (5YR 5/6) loamy fine
sand, yellowish red (5YR 4/6) moist; single grain;
loose; mildly alkaline.

The solum ranges from 45 to 60 inches in thickness.
The A1 horizon is 13 to 18 inches thick. It is light
brown or brown loamy fine sand or fine sandy loam.

Soil survey

The B21t horizon is 10 to 24 inches thick. It is reddish
brown to yellowish red to brown and is slightly acid or
rieutral.

The B3 horizon is 8 to 24 inches thick. It is reddish
brown, yellowish red, or brown and is neutral or mildly
alkaline.

The C horizon is reddish yellow or yellowish red and is
neutral or mildly alkaline.

Buried layers of sandy clay loam that have chroma of
3 or 4 are in some pedons.

Duffau series

The Duffau series consists of deep, well drained,
sandy soils on uplands. These soils formed in sandy or
loamy materials or in material weathered from weakly
cemented sandstone. Slope ranges from 1 to 5 percent.

Typical pedon of Duffau loamy fine sand, 1 to 5
percent slopes; from intersection of Texas Highway 148
and Farm Road 1883 about 13 miles south of the town
of Henrietta, 0.8 mile west on Farm Road 1883, 0.6 mile
north on county road, and 75 feet east in brushy
rangeland:

A1—0 to 7 inches; brown (10YR 5/3) loamy fine sand,
dark brown (10YR 3/3) moist; weak fine granular
structure; loose; many roots; slightly acid; clear
smooth boundary.

A2—7 to 14 inches; light brown (7.5YR 6/4)-loamy fine
sand, brown (7.5YR 4/4) moist; weak fine granular
structure; loose; many roots; neutral; clear smooth
boundary.

B21t—14 to 24 inches; reddish brown (5YR 5/4) sandy
clay loam, reddish brown (5YR 4/4) moist; moderate
fine subangular blocky structure; hard, friable;
common fine roots; common fine pores; thin patchy
clay films; few fine black concretions; neutral;
gradual smooth boundary.

B22t—24 to 38 inches; yellowish red (5YR 5/6) sandy
clay.loam, yellowish red (S5YR 4/6) moist; weak
coarse subangular.blocky structure; hard, friable;
few roots; common fine pores; few fine black
concretions; thin patchy clay films; neutral; gradual
smooth boundary.

B23t—38 to 68 inches; reddish yellow (7.5YR 6/6) sandy
clay loam, strong brown (7.5YR 5/6) moist; reddish,
yellowish, and brownish mottles; weak coarse
subangular blocky structure; hard, friable; few roots;
few fine pores; thin patchy clay films; neutral;
gradual smooth boundary.

C—68 to 80 inches; reddish yellow (7.5YR 6/8) fine
sandy loam, strong brown (7.5YR 5/6) moist;
massive; slightly hard, friable; mildly alkaline.

The solum ranges from 60 to about 80 inches in
thickness. Content of fine pebbles ranges from none to
few throughout the solum.

The A1 horizon is 2 to 8 inches thick. It is yellowish
brown, pale brown, light brown, brown, dark grayish
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brown, or grayish brown. The A2 horizon is present
under native vegetation and has value that is 1 to 3 units
lighter in color than the A1 horizon. The A2 horizon is 4
to 12 inches thick. It is slightly acid or neutral.

The B21t, B22t, and B23t horizons are reddish brown,
yellowish red, reddish yellow, red, or strong brown. The
B23t horizon contains reddish, yellowish, or brownish
mottles. These horizons are neutral or mildly alkaline.

The C horizon is sandy clay loam, fine sandy loam, or
weakly cemented sandstone interbedded with shale.

Enterprise series

The Enterprise series consists of deep, well drained,
loamy soils on uplands. These soils formed in
calcareous, loamy, eolian sediment. Slope ranges from 0
to 20 percent.

Typical pedon of Enterprise very fine sandy loam, 1 to
3 percent slopes; from the town of Charlie, 1.5 miles
north on county road and 200 feet west in a cultivated
field:

Ap—o0 to 9 inches; reddish brown (5YR 5/4) very fine
sandy loam, reddish brown (5YR 4/4) moist; weak
granular structure; very friable, slightly hard; neutral;
abrupt smooth boundary.

A1—8 to 26 inches; reddish brown (5YR 5/4) very fine
sandy loam, dark reddish brown (5YR 3/4) moist;
weak granular structure; very friable, slightly hard;
many very fine pores; mildly alkaline; gradual
smooth boundary.

B2—26 to 46 inches; reddish brown (5YR 5/4) very fine
sandy loam, reddish brown (5YR 4/4) moist; weak
granular structure; slightly hard, very friable; few
worm casts; few films and threads of calcium
carbonate; calcareous; moderately alkaline; gradual
smooth boundary.

C—46 to 75 inches; reddish yellow (5YR 6/6) very fine
sandy loam, yellowish red (5YR 5/6) moist; massive;
slightly hard, very friable; films and threads of
calcium carbonate in upper part; calcareous;
moderately alkaline.

The depth to calcium carbonate is 11 to 31 inches.

The A horizon is 10 to 36 inches thick. It is brown to
reddish brown.

The B2 horizon is 12 to 36 inches thick. It is reddish
brown to yellowish red.

The C horizon is reddish yellow to yellowish red.

Gowen series

The Gowen series consists of deep, well drained,
loamy, alluvial soils. These soils formed in
noncalcareous, loamy materials on flood plains. Slope is
0 to 1 percent.

Typical pedon of Gowen soils, frequently flooded; from
the town of Buffalo Springs, 4 miles north to Pleasant
Valley Cemetery and 200 feet northeast in rangeland:
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A11—0 to 15 inches; brown (7.5YR 4/3) loam, dark
brown (7.5YR 3/3) moist; weak fine granular
structure; slightly hard, very friable; many roots;
neutral; clear smooth boundary.

A12—15 to 24 inches; brown (10YR 4/3) sandy clay
loam, dark brown (10YR 3/3) moist; weak fine
subangular blocky structure; hard, friable; many
roots; neutral; clear smooth boundary.

C—24 to 60 inches; brown (7.5YR 4/4) loam, dark
brown (7.5YR 4/4) moist; many thin strata of fine
sandy loam; neutral.

The 10- to 40-inch control section has 20 to 35
percent clay content and has more than 15 percent
material coarser than very fine sand.

The A horizon has value of less than 3.5 moist. It is
loam, clay loam, sandy clay loam, or fine sandy loam
and is 20 to about 50 inches thick. The A horizon is
neutral through moderately alkaline and is very dark
grayish brown, dark grayish brown, grayish brown, or
brown.

The C horizon is brown to yellowish brown loam, clay
loam, or sandy clay loam.

Grandfield series

The Grandfield series consists of deep, well drained,
loamy soils on uplands. These soils formed in ancient,
loamy alluvium. Slope ranges from 1 to 5 percent.

Typical pedon of Grandfield fine sandy loam, 1 to 5
percent slopes; from junction of Texas Highway 148 and
U.S. Highway 287, 0.9 mile south and 100 feet east in
rangeland:

A1—0 to 7 inches; reddish brown (5YR 5/4) fine sandy
loam, dark reddish brown (5YR 3/4) moist; weak
fine and medium granular structure; slightly hard,
very friable; many roots; slightly acid; clear smooth
boundary.

B21t—7 to 22 inches; reddish brown (2.5YR 4/4) sandy
clay loam, dark reddish brown (2.5YR 3/4) moist;
weak coarse prismatic structure parting to moderate
fine subangular blocky; hard, friable; thin patchy clay
films on surface of peds; many roots; many fine and
very fine pores; neutral; gradual smooth boundary.

B22t—22 to 40 inches; red (2.5YR 5/6) sandy clay loam,
red (2.5YR 4/6) moist; moderate medium
subangular blocky structure; hard, friable; thin patchy
clay films on surface of peds; few roots; common
fine and very fine pores; neutral; gradual smooth
boundary.

B3—40 to 80 inches; light red (2.5YR 6/6) fine sandy
loam, red (2.5YR 4/6) moist; weak fine and medium
subangular blocky structure; slightly hard, very
friable; calcareous; moderately alkaline.

The solum ranges from 50 to more than 72 inches in
thickness.
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The A horizon is 5 to 12 inches thick. It is reddish
brown or brown fine sandy loam or loamy fine sand. The
A horizon is slightly acid or neutral.

The Bt horizon is reddish brown in the upper part and
yellowish red or red in the lower part. This horizon is
slightly acid through mildly alkaline.

The B3 horizon is at a depth of less than 60 inches. It
is yellowish red, light red, or red sandy clay loam or fine
sandy loam. This horizon is neutral through moderately
alkaline.

Kamay series

The Kamay series consists of deep, well drained,
loamy soils on uplands. These soils formed in clayey,
red-bed material. Slope ranges from 1 to 3 percent.

Typical pedon of Kamay silt loam, 1 to 3 percent
slopes; from Arrowhead State Park headquarters, 0.6
mile southwest, 0.4 mile west, and 100 feet south in
rangeland:

A1—0 to 9 inches; brown (10YR 5/3) silt loam, dark
brown (10YR 3/3) moist; massive; very hard; friable;
many roots; slightly acid; abrupt smooth boundary.

B21t—9 to 18 inches; brown (7.5YR 4/2) clay, dark
brown (7.5YR 3/2) moist; moderate medium blocky
structure; very hard, very firm; continuous clay films
on peds; mildly alkaline; clear smooth boundary.

B22t—18 to 36 inches; brown (7.5YR 5/4) clay, brown
(7.5YR 4/4) moist; moderate medium blocky
structure; very hard, very firm; few fine hard and soft
calcium carbonate concretions; few fine black
concretions; continuous clay films on peds;
calcareous; moderately alkaline; gradual wavy
boundary.

B23tca—36 to 63 inches; yellowish red (SYR 5/6) clay,
yellowish red (5YR 4/6) moist; moderate medium
blocky structure; very hard, firm; many clay films;
few fine hard calcium carbonate concretions; few
fine black concretions; calcareous; moderately
alkaline; diffuse wavy boundary.

Cr—63 to 80 inches; interbedded red and gray clayey
shale; noncalcareous; moderately alkaline.

The solum ranges from 60 to more than 80 inches in
thickness. Depth to secondary carbonates ranges from
14 to 28 inches.

The A horizon is 5 to 12 inches thick. It is brown,
reddish brown, or grayish brown and is slightly acid
through mildly alkaline.

The Bt horizon is brown or reddish brown in the upper
part and red or yellowish red in the lower part. This
horizon is neutral through moderately alkaline.

The Cr horizon is clayey shale or massive clay.

Soil survey

Kirkland series

The Kirkland series consists of deep, well drained,
loamy soils on uplands. These soils formed in red clays
and shales. Slope ranges from 0 to 2 percent.

Typical pedon of Kirkland silt loam, O to 1 percent
slopes; from junction of U. S. Highways 82 and 287 in
the town of Henrietta, 9 miles north on Farm Road 1197,
0.7 mile east on county road, and 100 feet north in a
cultivated field:

Ap—0 to 9 inches; grayish brown (10YR 5/2) silt loam,
very dark grayish brown (10YR 3/2) moist; weak fine
granular structure; slightly hard, friable; slightly acid;
abrupt smooth boundary.

A1—9 to 12 inches; dark grayish brown (10YR 4/2) silt
loam, very dark grayish brown (10YR 3/2) moist;
peds in the lower 2 inches have grayish coatings;
moderate fine granular structure; slightly hard,
friable; neutral; abrupt smooth boundary.

B21t—12 to 26 inches; very dark grayish brown (10YR
3/2) clay, very dark brown (10YR 2/2) moist;
moderate fine blocky structure; extremely hard, very
firm; clay films on peds; cracks 0.6 to 0.8 of an inch
wide through horizon; neutral; gradual smooth
boundary.

B22t—26 to 34 inches; dark grayish brown (10YR 4/2)
clay, very dark grayish brown (10YR 3/2) moist;
moderate medium blocky structure; extremely hard,
very firm; clay films on peds; few fine black
concretions; cracks 0.4 to 0.6 of an inch wide
through horizon; mildly alkaline; gradual smooth
boundary.

B23t—34 to 44 inches; dark brown (10YR 4/3) clay, dark
brown (10YR 3/3) moist; moderate medium blocky
structure; extremely hard, very firm; nearly
continuous clay films on peds; few fine calcium
carbonate concretions; few fine black concretions;
moderately alkaline; gradual smooth boundary.

B24tca—44 to 66 inches; brown (7.5YR 5/4) clay, dark
brown (7.5YR 4/4) moist; weak coarse blocky
structure; very hard, very firm; few fine concretions
and soft masses of calcium carbonate; few fine
black concretions; calcareous; moderately alkaline;
clear smooth boundary.

B3—66 to 80 inches; yellowish red (5YR 5/6) clay,
yellowish red (5YR 4/6) moist; few gray mottles;
weak fine and medium subangular blocky structure;
calcareous; moderately alkaline.

The solum is more than 60 inches thick. Depth to
secondary carbonates ranges from 30 to 50 inches.

The A horizon is 8 to 14 inches thick. It is brown,
grayish brown, or dark grayish brown and is slightly acid
or neutral.

The B2t horizon, except the B21t part, is reddish
brown, dark brown, yellowish red, brown, grayish brown,
and dark grayish brown. It is neutral through moderately
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alkaline. The B21t horizon is 12 to 17 inches thick. It is
similar to the A1 horizon in color but includes brown and
dark grayish brown.

The B3 horizon ranges from reddish to brownish and
is mildly alkaline or moderately alkaline.

The Cr horizon, if present, is reddish shale or clay.

Knoco series

The Knoco series consists of very shallow, well
drained, clayey soils on uplands. These soils formed in
clayey shale. Slope ranges from 1 to 8 percent.

Typical pedon of Knoco clay in an area of Knoco-
‘Owens association, undulating; from the town of Jolly,
6.8 miles south and west on Farm Road 2393 and 1,200
feet north in rangeland:

A1—o0 to 5 inches; reddish brown (5YR 4/4) clay, dark
reddish brown (5YR 3/4) moist; moderate medium
and fine blocky structure; very hard, firm; common
roots and fine pores; calcareous; moderately
alkaline; clear smooth boundary.

Cr—5 to 16 inches; dusky red (10R 3/3) clayey shale,
dusky red (10R 3/3) moist; massive; very hard, very
firm; few roots'in fractures; calcareous; moderately
alkaline.

The A horizon is 3 to 12 inches thick. It is weak red,
reddish brown, yellowish red, or dark red.

The Cr horizon is red, dusky red, olive, or bluish.
These colors are inherited from the original sediment.

Lincoln series

The Lincoln series consists of deep, somewhat
excessively drained, loamy soils on bottom lands. Slope
ranges from 0 to 3 percent.

Typical pedon of Lincoln fine sandy loam, frequently
flooded; from the town of Charlie, 1 mile west on county
road, 2.2 miles north, 500 feet east to old farmstead,
and 2,500 feet north-northwest in rangeland:

A1—0 to 10 inches; reddish brown (5YR 5/4) fine sandy
loam, reddish brown (5YR 4/4) moist; weak granular
structure; slightly hard, very friable; many roots;
calcareous; moderately alkaline; clear smooth
boundary.

C—10 to 60 inches; reddish yellow (5YR 7/6) fine sand,
reddish yellow (5YR 6/6) moist; single grain; loose;
thin bedding planes of darker strata less than 1 inch
thick of clay loam, sandy clay loam, fine sandy loam,
and loam; calcareous; moderately alkaline.

The soil is moderately alkaline and generally
calcareous throughout the 10- to 40-inch control section.
The upper 10 inches is noncalcareous in some places.

The A1 horizon is 6 to 15 inches thick. It is reddish
brown or brown. :

The C horizon is reddish yellow or pink. It is fine sand
or loamy fine sand and has darker strata of fine sandy
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loam, sandy clay loam, loam, very fine sandy loam, silt
loam, or clay loam.

Mangum series

The Mangum series is made up of deep, moderately
well drained, loamy or clayey soils on bottom lands.
These soils formed in calcareous, clayey alluvium. Slope
is 0 to 1 percent.

Typical pedon of Mangum silty clay loam, occasionally
flooded; from intersection of Farm Roads 1740 and 2393
near the town of Thornberry, 0.8 mile southwest on Farm
Road 1740 and 100 feet west in cropland:

Ap—O0 to 6 inches; reddish brown (SYR 4/4) silty clay
loam, dark reddish brown (5YR 3/4) moist;
moderate fine subangular blocky structure; hard,
firm; common very fine pores; calcareous;
moderately alkaline; abrupt smooth boundary.

A1—6 to 10 inches; reddish brown (5YR 4/4) silty clay
loam, dark reddish brown (5YR 3/4) moist;
moderate medium and fine subangular blocky
structure; hard, firm; common very fine pores;
calcareous; moderately alkaline; clear smooth
boundary.

B—10 to 40 inches; reddish brown (2.5YR 4/4) clay,
dark reddish brown (2.5YR 3/4) moist; moderate
fine and medium angular blocky structure; peds
have dull surfaces when dry and shiny surfaces
when wet; very hard, very firm; few very fine pores;
tew films and threads of calcium carbonate; darker
surface soil in cracks to a depth of 30 inches;
calcareous; moderately alkaline; gradual smooth
boundary.

C1—40 to 60 inches; reddish brown (2.5YR 5/4).clay,
reddish brown (2.5YR 4/4) moist; massive; very
hard, very firm; bedding planes of darker clayey soil;
calcareous; moderately alkaline.

The solum is 20 to 50 inches thick. The pedon is
calcareous throughout.

The A horizon is 5 to 16 inches thick. It is silty clay
loam, silty clay, or clay.

The B horizon is 10 to 36 inches thick. It is reddish
brown or red silty clay or clay.

The C horizon is reddish brown or red clay or silty
clay.

Minco series

The Minco series consists of deep, loamy, well drained
soils on uplands. These soils formed in calcareous,
loamy sediment that has been modified by wind. Slope
ranges from 0 to 8 percent.

Typical pedon of Minco very fine sandy loam, 1 to 3
percent slopes; from water tower in the town of Byers,
4.8 miles northeast on Texas Highway 79, 0.3 mile north
on county road, 0.8 mile north on field road, and 200
feet west in a cultivated field:
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Ap—0 to 8 inches; reddish brown (5YR 5/3) very fine
sandy loam, dark reddish brown (5YR 3/3) moist;
weak granular structure; slightly hard, very friable;
medium acid; abrupt smooth boundary.

A1—8 to 17 inches; reddish brown (5YR 5/3) very fine
sandy loam, dark reddish brown (5YR 3/3) moist;
weak granular structure; slightly hard, very friable;
slightly acid; gradual smooth boundary.

B21—17 to 30 inches; reddish brown (5YR 5/3) very fine
sandy loam, dark reddish brown (5YR 3/4) moist;
weak and moderate fine granular structure; slightly
hard, very friable; neutral; gradual smooth boundary.

B22—30 to 50 inches; reddish brown (5YR 5/4) very fine
sandy loam, reddish brown (5YR 4/4) moist; weak
and moderate fine granular structure; slightly hard,
very friable; noncalcareous; mildly alkaline; gradual
smooth boundary.

C—50 to 80 inches; yellowish red (5YR 5/6) very fine
sandy loam, yellowish red (5YR 4/6) moist; massive;
slightly hard, very friable; few films and threads of
calcium carbonate; calcareous; moderately alkaline.

The solum is 36 to 60 inches thick.

The A horizon is 10 to 18 inches thick. It is reddish
brown or brown and is medium acid through neutral.

The B horizon is red, reddish brown, yellowish red,
brown, or light brown. It is neutral through moderately
alkaline.

The C horizon is yellowish red, reddish brown, or
brown. It is mildly alkaline or moderately alkaline.

Motley series

The Motley series consists of deep, loamy, well
drained soils on uplands. These soils formed in
calcareous, loamy material. Slope ranges from O to 5
percent.

Typical pedon of Motley loam, 1 to 3 percent siopes;
from water tower in the town of Byers, 2.3 miles
northeast on Texas Highway 79 and 200 feet north in
rangeland:

A1—0 to 7 inches; brown (7.5YR 4/3) loam, dark brown
(7.5YR 3/3) moist; weak granular structure; slightly
hard, very friable; many roots; neutral; clear smooth
boundary.

B21t—7 to 15 inches; reddish brown (5YR 4/3) sandy
clay loam, dark reddish brown (5YR 3/3) moist;
weak coarse prismatic structure parting to moderate
fine subangular blocky; hard, friable; thin patchy clay
films on peds; many fine and very fine pores;
neutral; gradual smooth boundary.

B22t—15 to 33 inches; reddish brown (2.5YR 4/4) sandy
clay loam, dark reddish brown (2.5YR 3/4) moist;
weak coarse prismatic structure parting to moderate
fine subangular blocky; hard, friable; thin patchy clay
films; common fine and very fine pores; neutral;
gradual smooth boundary.

Soil survey

B23t—33 to 63 inches; red (2.5YR 4/6) sandy clay loam,
dark red (2.5YR 3/6) moist; moderate fine
subangular blocky structure; hard, friable; thin patchy
clay films on peds; common fine and very fine
pores; mildly alkaline; gradual smooth boundary.

B3ca—63 to 80 inches; red (2.5YR 5/6) loam, red
(2.5YR 4/6) moist; weak medium subangular blocky
structure; calcareous; moderately alkaline.

The solum is more than 60 inches thick.

The A horizon is 6 to 9 inches thick. It is brown or
reddish brown.

The B21t horizon is 4 to 11 inches thick. It is brown or
reddish brown and is neutral or mildly alkaline.

The B22t and B23t horizons, combined, are 45 to 65
inches thick. They are reddish brown, yellowish red, or
red and are neutral through moderately alkaline.

The B3ca horizon and the C horizon are yellowish red
or red sandy clay loam or loam.

Nebgen series

The Nebgen series consists of very shallow and
shallow, well drained, loamy soils on uplands. These
soils formed in material weathered from strongly
cemented sandstone. Slope ranges from 3 to 12
percent.

Typical pedon of Nebgen stony fine sandy loam in an
area of Nebgen-Grandfield-Callahan association, sloping;
from intersection of U.S. Highway 82 and Farm Road
1197 in the town of Henrietta, 3.2 miles east on U.S.
Highway 82, 0.9 mile northwest on county road, and 100
feet east in rangeland:

A1—0 to 6 inches; brown (7.5YR 5/4) stony fine sandy
loam, dark brown (7.5YR 4/4) moist; weak granular
structure; slightly hard, very friable; many roots; few
sandstone fragments; slightly acid; clear irregular
boundary.

R—6 inches; reddish yellow (7.5YR 7/6) sandstone,
reddish yellow (7.5YR 6/6) moist; weakly cemented
moist, strongly cemented dry; neutral.

The solum is 4 to 14 inches thick over strongly
cemented sandstone. The solum is slightly acid or
neutral. Ten to 25 percent of the surface is covered with
sandstone fragments more than 3 inches in diameter.

The A horizon is light reddish brown reddish brown,
brown, or dark brown.

Some pedons have a Cr horizon that is 50 to 75
percent broken sandstone and 25 to 50 percent sandy
loam.

The R layer is strongly cemented sandstone.

Nipsum series

The Nipsum series consists of deep, well drained,
loamy soils on uplands. These soils formed in clayey
alluvium. Slope ranges from 0 to 2 percent.
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Typical pedon of Nipsum clay loam, 0 to 2 percent
slopes; from intersection of Farm Roads 810 and 1740
about 8 miles northwest of the town of Petrolia, 2.5 miles
southwest on Farm Road 1740, 0.6 mile north on county
road, and 1,600 feet northeast in a cultivated field:

Ap—o0 to 6 inches; brown (7.5YR 5/4) clay loam, dark
reddish brown (5YR 3/3) moist; weak subangular
blocky structure; hard, firm; mildly alkaline; abrupt
smooth boundary.

A12—6 to 30 inches; reddish brown (5YR 4/3) clay, dark
reddish brown (5YR 3/3) moist; moderate medium
blocky structure; very hard, firm; common pores;
moderately alkaline; calcareous in lower 6 inches;
gradual smooth boundary.

Bca—30 to 60 inches; reddish brown (5YR 4/4) clay,
-dark reddish brown (5YR 3/4) moist; moderate
medium blocky structure; very hard, firm; few
threads and films of calcium carbonate; calcareous;
moderately alkaline; gradual smooth boundary.

C—60 to 80 inches; yellowish red (5YR 5/6) clay,
yellowish red (5YR 4/6) moist; massive; hard, firm;
calcareous; moderately alkaline.

The solum ranges from 40 to more than 60 inches in
thickness. The mollic epipedon ranges from 20 to 40
inches in thickness. Depth to calcareous material ranges
from O to 28 inches.

The A horizon is 20 to 40 inches thick. It is brown,
dark brown, reddish brown, or dark reddish brown and is
mildly alkaline or moderately alkaline. Some pedons
have thin loamy strata that have value of more than 3.5.

The Bca horizon is reddish brown or brown.

The C horizon is reddish brown or yellowish red.

Owens series

The Owens series consists of shallow, well drained,
clayey soils on uplands. These soils formed in shaly clay.
Slope ranges from 1 to 25 percent.

Typical pedon of Owens clay in an area of Knoco-
Owens association, undulating; from the town of Jolly,
6.8 miles south and west on Farm Road 2393 and 1,200
feet north in rangeland:

A1—0 to 6 inches; reddish brown (2.5YR 5/4) clay,
reddish brown (2.5YR 4/4) moist; weak medium and
fine subangular blocky structure; very hard, very
firm; thin surface crust; common roots; few fine,
pores below surface crust; calcareous; moderately
alkaline; gradual smooth boundary.

B2ca—6 to 15 inches; weak red (10R 4/4) clay, dusky
red (10R 3/4) moist; few olive mottles; moderate
medium blocky structure; very hard, very firm;
common roots; few very fine pores; few films of
calcium carbonate; calcareous; moderately alkaline;
gradual smooth boundary.
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Cr—15 to 30 inches; interbedded weak red and olive
clayey shale; massive; very hard, very firm;
calcareous; moderately alkaline.

The solum ranges from 10 to 20 inches in thickness.

The A horizon is 3 to 10 inches thick. It is olive, pale
olive, olive brown, light olive brown, light yellowish
brown, brown, grayish brown, light brownish gray, light
reddish brown, reddish brown, or weak red. Sandstone
fragments more than 30 inches in diameter cover 0 to 50
percent of the surface and make up 0 to 50 percent of
the upper part of the A horizon. The upper few inches in
some pedons is noncalcareous.

The B2ca horizon is pale olive, olive brown, light olive
brown, grayish brown, light brownish gray, pale brown,
brown, yellowish brown, light yellowish brown, reddish
brown, light reddish brown, or weak red. Calcium
carbonate in the B2ca horizon ranges from barely visible
films and threads to about 5 percent by volume soft,
powdery masses.

The Cr horizon ranges from olive to weak red shaly
clay, clayey shale, or weakly consolidated shale.

Port series

The Port series consists of deep, loamy, well drained
soils on bottom lands. These soils formed in calcareous,
loamy alluvium. Slope ranges from 0 to 1 percent.

Typical pedon of Port silt loam in an area of Port soils,
frequantly flooded; from the town of Petrolia, 1 mile
southzast on Texas Highway 148, 3.3 miles east on
Farm Road 2332, 0.3 mile east on county road, and 100
feet south in rangeland:

A1—0 to 25 inches; brown (7.5YR 4/2) silt loam, dark
brown (7.5YR 3/2) moist; moderate medium
granular structure; slightly hard, friable; many roots;
mildly alkaline; clear smooth boundary.

B21—25 to 44 inches; brown (7.5YR 4/2) silty clay loam,
dark brown (7.5YR 3/2) moist; moderate medium
subangular blocky structure; hard, firm; common
roots; mildly alkaline; gradual smooth boundary.

B22—44 to 50 inches; reddish brown (5YR 4/4) silty clay
loam, dark reddish brown (5YR 3/4) moist;
moderate medium subangular blocky structue; hard,
firm; few roots; few soft concretions of calcium
carbonate; calcareous; moderately alkaline; clear
smooth boundary.

C—50 to 80 inches; yellowish red (5YR 5/6) loam,
yellowish red (5YR 4/6) moist; faint to distinct
bedding planes; dominantly calcareous with strata of
noncalcareous material; moderately alkaline.

The solum is 30 to 60 inches thick. Depth to
secondary carbonates ranges from 20 to 60 inches. The
mollic epipedon is more than 20 inches thick and
extends in some pedons into the upper part of the B2
horizon.
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The A1 horizon is 10 to 36 inches thick. It is weak red,
dusky red, very dark gray, dark reddish gray, reddish
gray, reddish brown, dark reddish brown, brown, or dark
brown silt loam and clay loam.

The B horizon is 15 to 25 inches thick. The B2 horizon
and C horizon are similar to the A1 horizon in color but
include red, yellowish red, and strong-brown.

Renfrow series

The Renfrow series consists of deep, well drained,
loamy soils on uplands. These soils formed in calcareous
red beds. Slope ranges from 0 to 3 percent.

Typical pedon of Renfrow loam in an area of Renfrow-
Kirkland-Anocon association, nearly level; from
intersection of U.S. Highway 82 and Farm Road 1197 in
the town of Henrietta, 5 miles north on Farm Road 1197,
4 miles east on county road, and 100 feet east in
rangeland:

A1—0 to 9 inches; brown (7.5YR 4/2) loam, dark brown
(7.5YR 3/2) moist; moderate fine granular structure;
slightly hard, friable; many roots; slightly acid; clear
smooth boundary.

B1—9 to 15 inches; reddish brown (5YR 4/3) clay loam,
dark reddish brown (5YR 3/3) moist; moderate
medium and fine subangular blocky structure; hard,
firm; many roots; slightly acid; clear smooth
boundary.

B21t—15 to 30 inches; reddish brown (5YR 4/4) clay,
dark reddish brown (5YR 3/4) moist; moderate.
medium blocky structure; very hard, very firm; nearly
continuous clay films; few fine black concretions;
cleavage planes have thin silt coatings; neutral;
gradual smooth boundary.

B22t—30 to 50 inches; yellowish red (5YR 5/6) clay,
yelowish red (5YR 4/6) moist; moderate medium
blocky structure; very hard, very firm; nearly
continuous clay films on peds; few black
concretions; few silt coatings on cleavage planes in
upper part; noncalcareous; moderately alkaline;
gradual smooth boundary.

B23t—50 to 80 inches; yellowish red (5YR 5/6) clay,
yellowish red (SYR 4/6) moist; weak coarse blocky
structure; very hard, very firm; noncalcareous;
moderately alkaline; gradual smooth boundary.

The solum is more than 60 inches thick.

The A horizon is 5 to 12 inches thick. It is brown, dark
brown, grayish brown, dark grayish brown, or reddish
brown and is slightly acid through mildly alkaline.

The B1 horizon is 3 to 10 inches thick. It is brown or
reddish brown and is slightly acid through mildly alkaline.
The B2t horizon is reddish brown, yellowish red, or red
and is neutral through moderately alkaline.

Some pedons have a Cr horizon of weathered reddish,
grayish, or brownish clayey shale.

Soil survey

Ships series

The Ships series consists of deep, moderately well
drained, clayey soils on bottom lands. These soils
formed in clayey alluvium. Slope is 0 to 1 percent.

Typical pedon of Ships clay, occasionally flooded; from
intersection of U.S. Highway 82 and Farm Road 1187 in
the town of Henrietta, 1 mile north on Farm Road 1197
and 300 feet east in rangeland:

A11—0 to 5 inches; reddish brown (5YR 5/3) clay, dark
reddish brown (5YR 3/3) moist; weak medium and
fine blocky structure; extremely hard, very firm, very
sticky and plastic; few slickensides; noncalcareous;
moderately alkaline; gradual wavy boundary.

A12—5 to 30 inches; reddish brown (5YR 5/3) clay, dark
reddish brown (5YR 3/3) moist; weak coarse blocky
structure; extremely hard, very firm, very sticky and
plastic; intersecting slickensides; noncalcareous;
moderately alkaline; gradual wavy boundary.

AC—30 to 50 inches; reddish brown (5YR 4/3) clay,
dark reddish brown (5YR 3/3) moist; weak coarse
blocky structure; extremely hard, very firm, very
sticky and plastic; calcareous; moderately alkaline;
gradual wavy boundary.

C—50 to 60 inches; red (2.5YR 4/6) clay, dark red
(2.5YR 3/6) moist; massive; extremely hard, very
firm, very sticky and plastic; few concretions,
threads, and films of calcium carbonate; calcareous;
moderately alkaline.

The solum ranges from 30 to more than 60 inches in
thickness. Films, threads, or soft masses of calcium
carbonate are at a depth of 28 to more than 60 inches.

The A horizon is 20 to 40 inches thick. It is brown,
dark brown, dark reddish gray, reddish brown, or dark
reddish brown.

The AC horizon is reddish brown or red. It is 10 to 28
inches thick.

The C horizon is red or reddish brown. Films, threads,
and masses of calcium carbonate make up as much as
5 percent of the C horizon.

Stephenville series

The Stephenville series consists of moderately deep,
well drained, sandy soils on uplands. These soils formed
over sandstone. Slope ranges from 0 to 3 percent.

Typical pedon of Stephenville loamy fine sand, 0 to 3
percent slopes; from the intersection of Texas Highway
148 and Farm Road 172 about 10 miles south of the
town of Henrietta, 1.9 miles south on Texas Highway
148 and 200 feet west in rangeland:

A1—0 to 5 inches; brown (10YR 5/3) loamy fine sand,
dark brown (10YR 4/3) moist; single grain; loose;
many roots; slightly acid; clear smooth boundary.

A2—5 to 15 inches; light yellowish brown (10YR 6/4)
loamy fine sand, yellowish brown (10YR 5/4) moist;
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single grain; loose; many roots; slightly acid; clear
smooth boundary.

B21t—15 to 21 inches; yellowish red (5YR 5/6) sandy
clay loam, yellowish red (5YR 4/6) moist; moderate
medium subanguilar blocky structure; very hard, firm;
few black concretions; few roots; distinct clay films
on peds; medium acid; clear smooth boundary.

B22t—21 to 33 inches; reddish yellow (5YR 6/6) sandy
clay loam, yellowish red (5YR 5/6) moist; few
reddish brown (5YR 4/4) mottles; moderate medium
subangular blocky structure; very hard, firm; many
black concretions; few roots; distinct patchy clay
films; medium acid; gradual smooth boundary.

Cr—33 to 48 inches; weakly cemented, slightly acid
sandstone.

The solum is 20 to 40 inches thick. Thickness of the
solum coincides with the depth to bedrock.

The A1 horizon is 3 to 7 inches thick. It is reddish
brown, brown, very dark grayish brown, dark grayish
brown, grayish brown, pale brown, very pale brown, light
yellowish brown, yellowish brown, or dark yellowish
brown.

The A2 horizon is 0to 13 inches thick. It is reddish
brown, light reddish brown, brown, pinkish gray, light
brown, grayish brown, light brownish gray, pale brown,
yellowish brown, light yeliowish brown, or very pale
brown.

The B2t horizon is reddish brown, red, light reddish
brown, light red, yellowish red, or reddish yellow.

The Cr horizon is reddish sandstone that is weakly
cemented when dry and weakly resistant to pressure
when moist.

Stoneburg series

The Stoneburg series consists of moderately deep,
well drained, loamy soils on uplands. These soils formed
in material weathered from sandstone. Slope ranges
from 1 to 5 percent.

Typical pedon of Stoneburg loam in an area of
Stoneburg-Bluegrove association, gently sloping; from
the town of Petrolia, 1 mile south on Texas Highway
148, 3.3 miles east on Farm Road 2332, 0.5 mile east on
county road, and 100 feet north in rangeland:

A1—0 to 12 inches; brown (7.5YR 5/2) loam, dark
brown (7.5YR 3/2) moist; weak fine granular
structure; hard, very friable; many roots; common
worm casts; slightly acid; clear smooth boundary.

B1—12 to 17 inches; reddish brown (5YR 5/4) sandy
clay loam, dark reddish brown (5YR 3/4) moist;
weak fine subangular blocky structure; hard, friable;
many roots; common very fine pores; common worm
casts; few thin clay films; slightly acid; clear smooth
boundary.

B21t—17 to 28 inches; reddish brown (5YR 5/4) clay
loam, reddish brown (5YR 4/4) moist; moderate
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medium subangular blocky structure; hard, firm;
common fine pores; common roots; common thin
clay films; few fine black concretions; neutral;
gradual smooth boundary.

B22t—28 to 38 inches; reddish yellow (7.5YR 6/6) clay
loam, strong brown (7.5YR 5/6) moist; few red
mottles; moderate medium subangular blocky
structure; hard, firm; few fine pores; few roots;
common thin clay films; few sandstone fragments in
lower part; few black concretions; noncalcareous;
mildly alkaline; gradual wavy boundary.

Cr—38 to 50 inches; yellowish and grayish, weakly
cemented, neutral sandstone interbedded with clay.

The solum ranges from 20 to 40 inches in thickness.

The A1 horizon is 8 to 13 inches thick. It is grayish
brown or brown and is slightly acid or neutral.

The B1 horizon is 0 to 8 inches thick. It is brown or
reddish brown and is slightly acid or netural.

The B21t horizon is reddish brown or yellowish red
sandy clay loam or clay loam. It is slightly acid or netural.
The B22t horizon is yellowish red, reddish yellow, or
reddish brown and is slightly acid through mildly alkaline.
It has few to common mottles of red, reddish yellow,
strong brown, or yellowish brown. The B22t horizon is 0
to 10 percent sandstone fragments less than 3 inches in
diameter.

Teller series

The Teller series consists of deep, well drained, loamy
soils on uplands. These soils formed in calcareous,
loamy sediment. Slope is 0 to 1 percent.

Typical pedon of Teiler loam, 0 to 1 percent slopes;
from water tower in the town of Byers, 4.3 miles
northeast on Texas Highway 79, and 150 feet north in a
cultivated field:

Ap—0 to 8 inches; brown (10YR 5/3) loam, very dark
grayish brown (10YR 3/2) moist; weak granular
structure; slightly hard, very friable; slightly acid;
abrupt smooth boundary.

B21t—8 to 16 inches; dark brown (10YR 4/3) sandy clay
loam, very dark grayish brown (10YR 3/2) moist;
weak subangular blocky structure; hard, friable;
slightly acid; patchy clay films; many pores; clear
smooth boundary.

B22t—16 to 36 inches; brown (7.5YR 4/4) sandy clay
loam, dark brown (7.5YR 3/4) moist; moderate
medium and fine subangular blocky structure; very
hard, friable; neutral; thin clay films; common pores;
gradual smooth boundary.

B23t—36 to 48 inches; brown: (7.5YR 5/4) sandy clay
loam, brown (7.5YR 4/4) moist; moderate fine and
medium subangular blocky structure; very hard,
friable; continuous clay films; neutral; gradual
smooth boundary.

B3—48 to 60 inches; yellowish brown (10YR 5/4) sandy
clay loam, dark yellowish brown (10YR 4/4) moist;
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weak subangular blocky structure; hard, friable;
calcareous; moderately alkaline; diffuse smooth
boundary.

C—60 to 80 inches; brownish yellow (10YR 6/6) sandy
clay loam, yellowish brown (10YR 5/6) moist;
calcareous; moderately alkaline.

The solum ranges from 60 to more than 72 inches in
thickness. Depth to calcareous material is 45 to 70
inches.

The A horizon is 6 to 10 inches thick. It is brown,
grayish brown, dark brown, or dark grayish brown.

The B21t horizon is 6 to 12 inches thick. It is dark
brown or dark grayish brown. The B22t and B23t
horizons, combined, are 26 to 40 inches thick. They are
brown or dark brown.

The B3 horizon is 10 to 15 inches thick. it is brown,
light brown, light yellowish brown, yellowish brown, light
yellowish brown, or light olive brown.

The Teller soils in Clay County are taxadjuncts to the
Teller series. They are mildly alkaline or moderately
alkaline in the lower part of the Bt horizon and are
calcareous at a depth of 45 to 70 inches. The Bt horizon
and the C horizon have hue of 7.5YR and 10YR.
However, use and behavior of these soils are similar to
those of the Teller series.

Tivoli series

The Tivoli series consists of deep, sandy soils on
uplands. These soils formed in calcareous, eolian sand.
Slope ranges from 5 to 8 percent.

Typical pedon of Tivoli fine sand; from the town of
Charlie, 1.0 mile west on county road, 2.2 miles north,
500 feet east to old farmstead, and 800 feet north in
rangeland:

A1—0 10 9 inches; brown (7.5YR 5/4) fine sand, dark
brown (7.5YR 3/4) moist; single grain; loose; many
roots; noncalcareous; mildly alkaline; clear smooth
boundary.

C—9 to 60 inches; reddish yellow (7.5YR 7/86) fine sand,
reddish yellow (7.5YR 6/6) moist; single grain;
loose; common roots in upper part; calcareous;
moderately alkaline.

The pedon is fine sand to loamy fine sand throughout.

The A horizon is 4 to 10 inches thick. It is reddish
brown, light reddish brown, brown, light brown, dark
grayish brown, grayish brown, yellowish brown, pale
brown, light yeliowish brown, or brownish yellow.

The C horizon is reddish brown, reddish yellow, brown,
light brown, pink, strong brown, reddish yellow, brownish
yellow, yellow, or very pale brown.

The Tivoli soils in Clay County are taxadjuncts to the
Tivoli series. They are weakly calcareous and moderately
alkaline throughout the C horizon. However, use and
behavior of these soils are similar to those of the Tivoli
series.

Soil survey

Treadway series

The Treadway series consists of deep, well drained,
clayey soils on alluvial fans. These soils formed in
calcareous, clayey alluvium. Slope ranges from 0 to 2
percent.

Typical pedon of Treadway clay, 0 to 2 percent slopes;
from intersection of U.S. Highway 82 and Farm Road
1197 in the town of Henrietta, 5 miles north on Farm
Road 1197, 8.6 miles east and north on county road to
dead end in road, 0.5 mile south, and 300 feet west in
rangeland:

A1—0 to 8 inches; reddish brown (5YR 4/4) clay, dark
reddish brown (5YR 3/4) moist; weak fine blocky
structure; hard, firm; calcareous; moderately alkaline;
gradual smooth boundary.

C1—8 to 30 inches; reddish brown (2.5YR 5/4) clay,
dark reddish brown (2.5YR 3/4) moist; massive,
some weak blocky structure; very hard, firm; few sait
crystals; calcareous; moderately alkaline; clear
smooth boundary.

C2—30 to 60 inches; reddish brown (2.5YR 5/4) clay,
reddish brown (2.5YR 4/4) moist; massive; hard,
firm; calcareous; moderately alkaline.

The solum ranges from 20 to 36 inches in thickness. It
is moderately aikaline or strongly alkaline throughout.

The A horizon is 5 to 10 inches thick. It is reddish
brown or brown.

The C horizon is reddish brown or red. It has weakly
expressed to strongly expressed bedding planes and thin
strata of coarser materia..

Truce series

The Truce series consists of deep, well drained soils.
These soils formed in clayey shale. Siope ranges from 1
to 5 percent.

Typical pedon of Truce fine sandy loam in an area of
Windthorst-Truce complex, 1 to 5 percent slopes; from
the town of Vashti about 3.6 miles south and east on
Farm Road 1288, 1.5 miles east on county road, 0.17
mile south, and 100 feet east in rangeland:

A1~0 to 6 inches; brown (10YR 5/3) fine sandy loam,
dark brown (10YR 3/3) moist; weak fine subangular
blocky structure; slightly hard, friable; many roots;
neutral; abrupt smooth boundary.

B21t—6 to 17 inches; reddish brown (5YR 4/4) clay,
dark reddish brown (5YR 3/4) moist; moderate
medium and fine blocky structure; extremely hard,
very firm; common roots; comman clay films;
neutral; gradual wavy boundary.

B22t—17 to 24 inches; brown (7.5YR 5/4) clay, brown
(7.5YR 4/4) moist; moderate medium blocky
structure; extremely hard, very firm; few roots;
common clay films; mildly alkaline; gradual wavy
boundary.
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B31—24 to 39 inches; light yellowish brown (2.5Y 6/4)
clay, light olive brown (2.5Y 5/4) moist; weak
medium blocky structure; extremely hard, very firm;
few roots; few clay films; calcareous at a depth of
32 inches; moderately alkaline; gradual wavy
boundary.

B32ca—39 to 49 inches; light olive gray (5Y 6/2) clay,
olive gray (5Y 5/2) moist; weak biocky structure;
extremely hard; few roots; few clay films; 5 percent
soft masses of calcium carbonate; calcareous;
moderately alkaline; clear wavy boundary.

Cr—49 to 60 inches; light olive gray (5Y 6/2) clayey
shale, olive gray (5Y 5/2) moist; calcareous;
moderately alkaline.

The solum ranges from 40 to 60 inches in thickness.
Depth to secondary carbonates ranges from 30 to 40
inches.

The A1 horizon is 2 to 6 inches thick. It is 0 to 25
percent, by volume, fragments of sandstone more than 3
inches in diameter. The A1 horizon is brown, pale brown,
yellowish brown, or dark grayish brown. The A2 horizon
is 0 to 7 inches thick. It has value of 1 or 2 units lighter
in color than the A1 horizon. The A2 horizon is medium
acid through neutral.

The B21t horizon is reddish brown, dark reddish
brown, red, or yellowish red. The B22t horizon is brown,
strong brown, yellowish red, yellowish brown, reddish
yellow, or reddish brown.

The B3 horizon is light yellowish brown, yellowish
brown, light olive brown, or light olive gray.

The Cr horizon is clayey shale, partially weathered
shale, or shaly clay. It is pale olive, olive, olive yellow,
light yellowish brown, light brown, light gray, gray, light
olive brown, or light olive gray.

Vernon series

The Vernon series consists of moderately deep, well
drained, calcareous, clayey soils on uplands. These soils
formed in calcareous, clayey, red-bed sediment. Slope
ranges from 1 to 5 percent.

Typical pedon of Vernon clay, 1 to 5 percent slopes;
from Lake Arrowhead State Park headquarters on Farm
Road 1954, 3.2 miles north, 1.5 miles east on Towanda
Trace Street in Arrowhead Estates, 0.4 mile south on
North Tana Lane Street, and 250 feet west in rangeland:

A1—0 to 6 inches; reddish brown (S5YR 4/4) clay, dark
reddish brown (5YR 3/4) moist; moderate fine
subangular blocky structure; very hard, very firm;
many roots; few calcium carbonate concretions;
calcareous; moderately alkaline; clear smooth
boundary.

B21—6 to 17 inches; reddish brown (5YR 5/4) clay,
reddish brown (5YR 4/4) moist; weak and moderate
blocky structure; very hard, firm; common roots; few
calcium carbonate concretions; calcareous;
moderately alkaline; gradual smooth boundary.
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B22—17 to 32 inches; red (2.5YR 5/6) clay, red (2.5YR
4/6) moist; weak blocky structure; very hard, firm;
common calcium carbonate concretions; few
particles of clayey shale; calcareous; moderately
alkaline; diffused smooth boundary.

Cr—32 to 60 inches; red clayey shale with spots of gray;
calcareous; moderately alkaline.

The solum is 20 to 36 inches thick.

The A horizon is 5 to 10 inches thick. It is brown to
reddish brown.

The B2 horizon is 10 to 28 inches thick and ranges
from reddish brown to red. It has from a few films and
threads of calcium carbonate to as much as 10 percent
soft masses and concretions of calcium ‘carbonate.

The Cr horizon is red, yellowish red, or reddish brown.
It has common olive or gray mottles or strata.

Waurika series

The Waurika series consists of deep, somewhat poorly
drained, loamy soils on uplands. These soils formed in
clayey sediment. Slope ranges from 0 to 2 percent.

Typical pedon of Waurika silt loam in an area of
Renfrow-Waurika complex, 0 to 2 percent slopes; from
the county line of Jack and Clay Counties in the town of
Newport, 3.3 miles northeast on Texas Highway 59, and
250 feet south in pasture:

A1—0 to 11 inches; grayish brown (10YR 5/2) silt loam,
very dark grayish brown (10YR 3/2) moist; moderate
fine granular structure; hard, friable; many roots;
slightly acid; clear smooth boundary.

A2—11 to 14 inches; light brownish gray (10YR 6/2) silt
loam, dark grayish brown (10YR 4/2) moist; weak
fine granular structure; hard, friable; common roots;
slightly acid; abrupt smooth boundary.

B2t—14 to 39 inches; dark grayish brown (10YR 4/2)
clay, very dark grayish brown (10YR 3/2) moist;
moderate medium blocky structure; very hard, very
firm; common roots; continuous clay films on faces
of peds; few concretions of calcium carbonate;
neutral; gradual smooth boundary.

B3ca—39 to 65 inches; brown (7.5YR 5/4) clay, dark
brown (7.5YR 4/4) moist; weak coarse blocky
structure; very hard, very firm; few roots; few black
concretions; few soft masses and fine concretions
of calcium carbonate; calcareous; moderately '
alkaline; diffuse boundary. '

C—65 to 80 inches; light brownish gray (2.5Y 6/2) clay,
grayish brown (2.5Y 5/2) moist; massive; very hard,
firm; few soft masses of calcium carbonate;
calcareous; moderately alkaline.

The solum ranges from 40 to more than 60 inches in
thickness. Depth to soft, powdery secondary lime ranges
from 28 to 48 inches.

The A1 horizon is 8 to 15 inches thick. It is brown,
dark brown, very dark gray, dark gray, gray, very dark
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grayish brown, dark grayish brown, or grayish brown and
is neutral or slightly acid. The A2 horizon is 1 to 5 inches
thick. It has value of 1 or 2 units lighter in color than the
A1 horizon. It is neutral or slightly acid.

The B2t horizon is dark brown, brown, very dark gray,
dark gray, gray, very dark grayish brown, dark grayish
brown, or grayish brown. It is neutral through moderately
alkaline.

The B3ca horizon is brown, dark grayish brown,
grayish brown, dark gray, or gray.

The C horizon is light brownish gray, light olive brown,
reddish brown, or brown.

Weswood series

The Weswood series consists of deep, well drained,
calcareous, loamy soils on bottom lands. These soils
formed in calcareous, loamy, alluvial sediment. Slope is
0 to 1 percent.

Typical pedon of Weswood silt loam, occasionally
flooded; from junction of Farm Roads 1740 and 2392
near the town of Thornberry, 1.9 miles southwest on
Farm Road 1740, and 100 feet west in a cultivated field:

Ap—0 to 8 inches; reddish brown (5YR 4/4) silt loam,
dark reddish brown (5YR 3/4) moist; weak granular
structure; hard, friable; calcareous; moderately
alkaline; clear smooth boundary.

B2-—8 to 36 inches; reddish brown (5YR 4/4) silty clay
loam, dark reddish brown (5YR 3/4) moist; weak
medium subangular blocky structure; hard, friable;
moderately alkaline; few films and threads of
calcium carbonate that are more evident when dry;
calcareous; gradual smooth boundary.

C—36 to 60 inches; reddish brown (5YR 5/4) silty clay
loam, reddish brown (5YR 4/4) moist; massive;
slightly hard, friable; distinct bedding planes of thin
strata of silt loam and very fine sandy loam,
calcareous; moderately alkaline.

The solum ranges from 16 to 50 inches in thickness.
The A horizon is brown, dark brown, or reddish brown
and is mildly alkaline or moderately alkaline.

The B horizon is 8 to 40 inches thick. It is silt loam or
silty clay loam and has clay content of 18 to 35 percent.
The C horizon is silty clay loam or silt loam and has

strata of very fine sandy loam less than 2 inches thick.

Weswood Variant

The Weswood Variant consists. of deep, well drained,
saline loamy soils on bottom lands. These soils formed
in loamy, alluvial sediment. Slope is 0 to 1 percent.

Typical pedon of Weswood Variant silt loam in an area
of Weswood Variant, occasionally flooded; from the town
of Charlie, 2.2 miles east on-county road and 100 feet
south in rangeland:

Soil survey

A11—0 to 3 inches; dark grayish brown (10YR 4/2) silt
loam, very dark grayish brown (10YR 3/2) moist;
weak fine granular structure; platy surface crust 0.7
inch thick; hard, friable; saline; noncalcareous;
moderately alkaline; abrupt smooth boundary.

A12—3 to 10 inches; reddish brown (5YR 5/4) silty clay
loam, dark reddish brown (5YR 3/4) moist; weak
coarse prismatic structure parting to moderate
medium blocky and subangular blocky; hard, firm;
many roots; saline; calcareous; moderately alkaline;
clear smooth boundary.

B2—10 to 36 inches; reddish brown (5YR 574) silty clay
loam, dark reddish brown (5YR 3/4) moist; weak
medium blocky structure; hard, firm; common roots;
saline; calcareous; moderately alkaline; gradual
smooth boundary.

C—36 to 60 inches; yellowish red (5YR 5/6) silt loam,
yellowish red (5YR 4/6) moist; massive; distinct
bedding planes; hard, friable; few roots; saline;
calcareous; moderately alkaline.

The solum ranges. from 24 t0.48 inches in thickness.
Electrical conductivity throughout the solum ranges from
3 to 15 millimhos per centimeter.

The A11 horizon is 2 to 4 inches thick. It is reddish
brown, brown, or dark brown silt loam, silty clay loam, or
clay loam. The A12 horizon is brown or reddish brown. It
is 4 to 12 inches thick.

The B2 horizon is brown or reddish brown. It is 22 to
30 inches thick.

Some pedons have a C horizon of clayey alluvium.

These soils have morphology similar to the Weswood
series. However, the electrical conductivity of the soil is
3 to 15 millimhos per centimeter, and the use and
management are quite different from the Weswood
series. Because of these differences, these soils are
considered to be a variant.

Windthorst series

The Windthorst series consists of deep, moderately
well drained, loamy soils on uplands. These soils formed
in clayey and loamy materials. Slope ranges from 1 to 5
percent.

Typical pedon of Winthorst fine sandy loam in an area
of Windthorst-Truce complex, 1 to 5 percent slopes;
from the town of Vashti, 3.6 miles south and east on
Farm Road 1288, 1.5 miles east on county road, 0.15
mile south, and 100 feet east in abandoned cropland:

A1—0 to 6 inches; brown (10YR 4/3) fine sandy loam,
dark brown (10YR 3/3) moist; weak fine granular
structure; slightly hard, very friable; many roots;
neutral; clear smooth boundary.

A2—6 to 9 inches; brown (7.5YR 5/4) fine sandy loam,
"dark brown (7.5YR 3/4) moist; weak fine subangular
blocky structure; hard, friable; many roots; common
fine pores; neutral; abrupt smooth boundary.
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B21t—9 to 23 inches; reddish brown (5YR 4/4) sandy
clay, dark reddish brown (5YR 3/4) moist; strong
fine blocky structure; extremely hard, very firm;
common roots; few fine pores; nearly continuous
clay films; slightly acid; gradual smooth boundary.

B22t—23 to 33 inches; reddish brown (5YR 4/4) sandy
clay, dark reddish brown (5YR 3/4) moist; fine and
medium mottles of yellowish red and yellowish
brown; moderate coarse blocky structure; extremely
hard, very firm; few roots; few pores; nearly
continuous clay films; slightly acid; gradual wavy
boundary.

B3—33 to 68 inches; coarsely and prominently mottled
brownish yellow (10YR 6/6), grayish brown (10YR
5/2), and red (2.5YR 4/6) sandy clay loam;
moderate coarse blocky structure; extremely hard,
firm; few roots; thin clay films; slightly acid; gradual
wavy boundary.

C—68 to 80 inches; mottled yellow, light gray, and red,
neutral sandy clay.

The solum ranges from 35 to 70 inches in thickness.

The A horizon is 4 to 12 inches thick. It is brown, pale
brown, light brownish gray, grayish brown, yellowish
brown, reddish yellow, dark grayish brown, or light
yellowish brown. The A2 horizon, if present, has value
and chroma of 1 to 2 units higher than the A1 horizon.

The Bt horizon is red, reddish brown, or yellowish red
in the upper part and red, reddish brown, or yellowish
red in the lower part. The lower part of the Bt horizon
has brownish, yellowish, or reddish mottles. The B3
horizon has prominent mottles in shades of red, yellow,
brown, and gray.

The C horizon is clay, clayey shale, sandy clay, clay
loam, or fine sandy loam and is interbedded in some
pedons with weakly cemented sandstone.

Winters series

The Winters series consists of deep, well drained,
loamy soils on uplands. These soils formed in
calcareous, loamy sediment. Slope ranges from 1 to 3
percent.

Typical pedon of Winters loam, 1 to 3 percent slopes;
from intersection of Farm Roads 1740 and 2393 near
the town of Thornberry, 0.6 mile southwest on Farm
Road 1740, 0.6 mile west on field road, and 100 feet
north in a cultivated field:

Ap—0 to 6 inches; reddish brown (5YR 5/4) loam, dark
reddish brown (5YR 3/4) moist; weak granular
structure; slightly hard, very friable; slightly acid;
abrupt smooth boundary.

B21t—6 to 17 inches; reddish brown (2.5YR 4/4) clay,
dark reddish brown (2.5YR 3/4) moist; moderate
medium and coarse biocky structure; hard, firm;
continuous clay films; neutral; clear smooth
boundary.
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B22t—17 to 36 inches; red (2.5YR 4/6) clay, dark red
(2.5YR 3/6) moist; moderate medium and coarse
blocky structure; hard, firm; continuous clay films;
neutral; gradual smooth boundary.

B23t—36 to 48 inches; red (2.5YR 5/6) clay, red (2.5YR
4/6) moist; moderate medium and fine blocky
structure; hard, firm; nearly continuous clay films;
noncalcareous; mildly alkaline; gradual smooth
boundary.

B24tca—48 to 65 irches; red (2.5YR 5/6) clay, red
(2.5YR 4/6) moist; moderate fine blocky structure;
hard, firm; patchy clay films; few films and threads of
calcium carbonate; calcareous spots; moderately
alkaline; gradual smooth boundary.

B3—65 to 80 inches; red (2.5YR 5/6) clay, red (2.5YR
4/6) moist; weak to moderate subangular blocky
structure; hard, firm; few clay films; calcareous;
moderately alkaline; diffuse boundary.

The solum is more than 60 inches thick. Depth to
films, threads, or masses of calcium carbonate is 30 to
50 inches.

The A1 horizon is 5 to 10 inches thick. It is brown or
reddish brown.

The B21t horizon is reddish brown or dark reddish
brown clay or sandy clay. The B22t and B23t horizons
are red, reddish brown, or yellowish red.

Yomont series

The Yomont series consists of deep, well drained,
loamy soils on bottom lands. These soils formed in
calcareous, loamy alluvium. Slope ranges from 0 to 3
percent.

Typical pedon of Yomont very fine sandy loam,
occasionally flooded; from intersection of Farm Roads
1740 and 2393 near the town of Thornberry, 0.9 mile
east on Farm Road 2393 and 200 feet southwest in
rangeland:

A1—0 to 7 inches; reddish brown (5YR 5/4) very fine
sandy loam, reddish brown (5YR 4/4) moist; weak
granular structure; slightly hard, very friable; many
roots; calcareous; moderately alkaline; clear smooth
boundary.

C—7 to 60 inches; reddish brown (5YR 5/4) very fine
sandy loam, reddish brown (5YR 4/4) moist; weak
granular structure; slightly hard, very friable; distinct
bedding planes; thin strata of silt loam and loamy
very fine sand; common roots; common very fine
pores; calcareous; moderately alkaline.

The pedon is calcareous throughout.
The A horizon is 7 to 12 inches thick. It is reddish
brown to light brown.
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The C horizon is reddish brown, light reddish brown, loamy very fine sand and occasionally, strata of silty clay
yellowish red, or reddish yellow. It is very fine sandy loam.
loam and has strata (bedding planes) of silt loam and
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In this section the factors of soil formation are
described and related to the-soils in the survey-area. In
addition, information is given about the processes of soil
formation.

factors of soil formation

Soil is the product of the interaction of the five major.
factors of soil formation. These factors are climate, plant
and animal life, parent material, relief, and time. The kind
of soil that develops at any point on the earth is
determined by these interacting factors.

Climate and plant and animal life are the active forces

“in soil formation. These forces act on the parent material
that has accumulated through the weathering of rock
and unconsolidated deposits and slowly change it into a
natural body that has genetically related horizons. The
effects of climate and plant and animal life are
conditioned by relief. The parent material affects the kind
of profile that is developed and, in extreme cases,
determines almost entirely the soil's characteristics.
Finally, time is needed to change the parent material into
a soil with horizons. The amount of time can be long or
short, but generally a long time is required for distinct
horizons to develop in a soil.

The interrelationship among the five factors of soil
formation is complex, and the effect of any one factor is
difficult to isolate. Each factor is discussed separately in
the paragraphs that follow, but it is the interaction of all
these factors, rather than their simple sum, that
determines the nature of the soil.

climate

Clay County has a warm-temperate, subhumid climate
with hot summers. This climate contributes to the
formation of soils in several ways. Expansion at high
temperatures and contraction at low temperatures
fracture parent rock and soil material and hasten
weathering. Patterns of rainfall distribution cause the
soils to be alternately wet and dry.

Grandfield and Motley soils have more clay in their
lower layers than most soils in the county. Water moving
through the soil carries clay particles downward from the
surface layer and deposits them as the movement of
water slows. As clay accumulates, the water moves
more slowly through the subsoil and deposition of clay
accelerates. Thus, the process tends to speed up, and
the lower layers eventually become clayey. Devol soils

are examples of soils that have ‘developed in sandy
sediment that was deposited and reworked by wind
action.

plant and animal life

Plants, man, animals, insects, bacteria, worms, fungi,
and other micro- organisms. are’ |mportant in the formation
of soils. Gains or losses in organic matter, nitrogen, and
other plant nutrients, and changes in structure and
porosity are among the effects of these organisms.

Grasses have had more influence on soil development
than other kinds of plants, ‘especially on the dark Mottey,
Anocon, Kirkland, and Renfrow soils. Grasses provided
litter that protected the surface and added organic
matter as the soils formed. The grass roots reached
deep into the soil and fed on minerals at a lower depth.
Minerals and organic matter were distributed throughout
the soil as the plants died and decomposed.

The vegetation in the southern part of the county is
dominantly oak-savannah. The soils that developed
under this kind of vegetation are lower in content of
organic matter and have a lighter colored surface layer
than those formed under grasses. Among these soils are
Bonti, Darnell, Duffau, Truce, and Windthorst soils.

Man influences the kind of vegetation that grows on
the soils through his choice of grazing management
methods and tillage practices.

parent material

Parent material is the unconsolidated mass from which
a soil is formed. It determines the limits of the chemical
and mineral composition of the soil. The soils of Clay
County formed in parent materials deposited during the
Pennsylvanian, Permian, and Quaternary Periods.

Pennsylvanian materials in the county are mainly
interbedded sandstones and shales in the southern part
of:the county. The sandstones are mostly acid, and the
shales are dominantly alkaline. The acid Bonti soils are
on ridges where the sandstone is near the surface.
Truce soils formed in areas where shale is more than 40
inches below the surface. Owens soils, which are
shallow, calcareous, and clayey, are on more sloping
hillsides where the shale is near the surface.

Permian materials are mainly interbedded alkaline,
clayey shales and neutral sandstones. Bluegrove soils
and Stoneburg soils are gently sloping and are on ridges
where the sandstone is near the surface. Deandale,
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Kamay, Kirkland, and Renfrow soils are in lower areas
underiain by clayey shales. Quaternary material is in
flood plains along creeks and streams and the Red
River.

relief

Relief influences soil development through its effect
on drainage and runoff. The degree of profile
development depends mainly on the average amount of
moisture in the soil if other factors are equal. Nearly
level soils absorb more moisture and generally have
more developed proflles ‘than sloping soils. Some
steeper soils erode almost as fast as they form.

Relief also effects the kind and amount of vegetation
on a soil. Slopes facing north and east receive less
direct sunlight than those facing south and west;
corisequently, the soils lose léss moisture through
evaporation. As a result, vegetation is generally denser
on soils that have slopes facing north and east.

Soils that are nearly level or slightly concave have less
runoff than the more sloping soils. Consequently, they

utilize more of the moisture, contain more organic
matter, and are darker.

time

Generally a long period of time is required for
formation of soils that have distinct horizons. The length
of time that parent material has been-in place, therefore,
is commonly reflected in the degree of development of
the soil.

The soils in Clay County range from young to old. The
young soils have very little horizon development. The
older soils have well expressed. horizons.

Yomont soils are young soils that show littie
development. These soils have evidence of stratification,
little horizon development, and. little ‘evidence of
chemical and physical changes in the stream deposited
alluvium.

Windthorst soils are older soils. They have well
developed horizons. The bases are mostly leached out,
and clay particles have moved downward and
accumulated in the subsoil.
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ABC soil. A soil having an A, a-B, and a C horizon.

Aeration, soil.. The exchange of air.in soil with-air from
the atmosphere. The air in a-well aerated soil is

-similar to that in the atmosphere; the air in a poorly
aerated soil is considerably. higher.in carbon dioxide
and lower in oxygen.

Aggregate, soll. Many fine particles held in a single
mass or cluster. Natural soil aggregates, such as

. granules, blocks, or prisms; are called peds. Clods
are aggregates-produced by tillage or logging.

Alluvium. Material, such as sand, silt,.or clay, deposited
on land by streams.

Area reclaim (in tables): An area difficult to reclaim after
the removal of soil for.construction and other uses.
Revegetation and erosion control are extremely
difficult.

Association, soil. A group of soils geographically
associated in a.characteristic repeating pattern and
defined and delineated.as a single map unit.

Available water capacity (avallable molsture
capacity). The capacity of soils to. hold water
available for. use by most plants Itis commonly
defined as the difference between the amount of
soil water at field moisture capacity and the amount
at wilting point. It is commonly expressed as inches
of water per inch of soil. The, capacity, in inches, in
a 60: inch profile or to a limiting layer is expressed
as—

Inches

Very high.....cccccoevee.. I prersines R More than 12

Badland. Steep or very steep, commonly-nonstony;
barren land dissected by many intermittent drainage
channels. Badland .is most common in semiarid and
arid regions where streams are entrenched in’soft
geologic material.. Local relief generally ranges from
.25 10,500 feet. Runoff potential is very high, and
geologic erosion is active.

Base saturation. The degree to which material having
cation.exchange properties is saturated with
exchangeable bases (sum of Ca, Mg, Na, K),
expressed as a percentage of the total cation
exchange capacity.

Bedding planes. Fine stratifications, less than 5
millimeters thick, in.unconsolidated alluvial, eolian,
lacustrine, or marine sediments.

Bedrock. The solid rock that underlies the soil and other
unconsolidated material or that is exposed. at the
surface.

Bottom land. The normal flood plain of a stream,
subject to flooding.

Calcareous soil. ‘A soil containing enough calcium
carbonate (commonly combined: with-magnesium
carbonate) to effervesce visibly-when treated with
cold, dilute hydrochloric acid.

Caliche. A more or. less cemented deposit of calcium
carbonate in soils of warm-temperate,-subhumid to
arid areas. Caliche occurs as soft, thin layers in the
soil or as hard, thick beds just beneath the solum, or
it is exposed at the surface by erosion.

Cation-exchange capacity. The total amount of
exchangeable cations that can be held by the soil,
expressed in terms of milliequivalents per 100 grams
of soil at neutrality (pH 7.0) or at some other stated
pH value. The term, as applied to soils, is
synonymous with base-exchange capacity, but is
more precise in meaning.

Chiseling. Tillage with an implement having one or more
soil-penetrating points that loosen the subsoil and
bring clods to the surface. A form of emergency
tillage to control soil blowing.

Clay. As a soil separate, the mineral soil particles less
than 0.002 millimeter-in-diameter.”As a’ soil textural
class, soil material that is 40 percent or more clay,
less than 45 percent sand,-and less than 40 percent
silt.

Clay film. A thin.coating of oriented clay on the surface
of a soil aggregate or lining pores or-root channels.
Synonyms:. clay coating, ‘clay skin.

Climax vegetation. The stabilized. plant community on a
particular site. The plant cover reproduces itself and
does not change so long as the environment
remains the same.

Coarse fragments. If round, mineral or rock particles 2
millimeters to 25 centimeters (10 inches) in
diameter; if flat, mineral or rock particles (flagstone)
156.2 to 38.1 centimeters (6 to 15 inches)-long.

Coarse textured soil. Sand or loamy sand.

Cobblestone (or cobble). A rounded-or partly rounded
fragment of rock- 3 to 10 inches (7.5 to 25
centimeters) in diameter.

Complex slope. Irregular or variable slope. Planning or
constructing terraces, diversions, and other water-
control measures on a complex slope is difficuit.
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Complex, soil. A map unit of two or more kinds of soil in
such an intricate pattern or so small in area that it is
not practical to map them separately at the selected
scale of mapping. The pattern and proportion of the
soils are somewhat similar in all areas.

Compressible (in tables). Excessive decrease in volume
of soft soil under load.

Concretions. Grains, pellets, or nodules of various
sizes, shapes, and colors consisting of concentrated
compounds or cemented soil grains. The
composition of most concretions is unlike that of the
surrounding soil. Calcium carbonate and iron oxide
are common compounds in concretions.

Consistence, soil. The feel of the soil and the ease with
which a lump can be crushed by the fingers. Terms
commonly used to describe consistence are—
Loose.—Noncoherent when dry or moist; does not
hold together in a mass.

Friable.—When moist, crushes easily under gentle
pressure between thumb and forefinger and can be
pressed together into a lump.

Firm.—When moist, crushes under moderate
pressure between thumb and forefinger, but
resistance is distinctly noticeable.

Plastic.—When wet, readily deformed by moderate
pressure but can be pressed into a lump; will form a
“wire” when rolled between thumb and forefinger.
Sticky.—When wet, adheres to other material and
tends to stretch somewhat and pull apart rather than
to pull free from other material.

Hard.—When dry, moderately resistant to pressure;
can be broken with difficulty between thumb and
forefinger.

Soft.—When dry, breaks into powder or individual
grains under very slight pressure.

Cemented.—Hard; little affected by moistening.

Contour stripcropping. Growing crops in strips that
follow the contour. Strips of grass or close-growing
crops are alternated with strips of clean-tilled crops
or summer fallow.

Control section. The part of the soil on which
classification is based. The thickness varies among
different kinds of soil, but for many it is that part of
the soil profile between depths of 10 inches and 40
or 80 inches.

Cover crop. A close-growing crop grown primarily 1o
improve and protect the soil between periods of
regular crop production, or a crop grown between
trees and vines in orchards and vineyards.

Cutbanks cave (in tables). The walls of excavations
tend to cave in or slough.

Decreasers. The most heavily grazed climax range
plants. Because they are the most palatable, they
are the first to be destroyed by overgrazing.

Deferred grazing. Postponing grazing or arresting
grazing for a prescribed period.

Depth to rock (in tables). Bedrock is too near the
surface for the specified use.

Soil survey

Diversion (or diversion terrace). A ridge of earth,
generally a terrace, built to protect downslope areas
by diverting runoff from its natural course.

Drainage class (natural). Refers to the frequency and
duration of periods of saturation or partial saturation
during soil formation, as opposed to altered
drainage, which is'commonly the resutt of artificial
drainage or irrigation but may be caused by the
sudden deepening of channels or the blocking of
drainage outlets. Seven classes of natural soil
drainage are recognized:

Excessively drained.—Water is removed from the
soil very rapidly. Excessively drained soils are
commonly very coarse textured, rocky, or shallow.
Some are steep. All are free of the mottling related
to wetness.

Somewhat excessively drained.—Water is removed
from the soil rapidly. Many somewhat excessively
drained soils are sandy and rapidly pervious. Some
are shallow. Some are so steep that much of the
water they receive is lost as runoff. All are free of
the mottling related to wetness.

Well drained.—Water is removed from the soil
readily, but not rapidly. it is available to plants
throughout most of the growing season, and
wetness does not inhibit growth of roots for
significant periods during most growing seasons.
Well drained soils are commonly medium textured.
They are mainly free of mottling.

Moderately well drained.—Water is removed from
the soil somewhat slowly during some periods.
Moderately well drained soils are wet for only a
short time during the growing season, but
periodically they are wet long enough that most
mesophytic crops are affected. They commonly
have a slowly pervious layer within or directly below
the solum, or periodically receive high rainfall, or
both.

Somewhat poorly drained.—Water is removed slowly
enough that the soil is wet for significant periods
during the growing season. Wetness markedly
restricts the growth of mesophytic crops unless
artificial drainage is provided. Somewhat poorly
drained soils commonly have a slowly pervious
layer, a high water table, additional water from
seepage, nearly continuous rainfall, or a combination
of these.

Poorly drained.—Water is removed so slowly that
the soil is saturated periodically during the growing
season or remains wet for long periods. Free water
is commonly at or near the surface for long enough
during the growing season that most mesophytic
crops cannot be grown unless the soil is artificially
drained. The soil is not continuously saturated in
layers directly below plow depth. Poor drainage
results from a high water table, a slowly pervious
layer within the profile, seepage, nearly continuous
rainfall, or a combination of these.
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Very poorly drained.—Water is removed from the
soil so slowly that free water remains at or on the
surface during most of the growing season. Unless
the soil is artificially drained, most mesophytic crops
cannot be grown. Very poorly drained soils are
commonly level or depressed and are frequently
ponded. Yet, where rainfall is high and.nearly
continuous, they can have moderate or high slope
gradients.

Drainage, surface. Runoff, or surface flow of water,
from an area. .

Eluviation. The movement of material in true solution or
colloidal suspension from one place to another
within the soil. Soil horizons that have lost material
through eluviation are eluvial; those that have
received material are illuvial. ' _

Eolian soll materlal. Earthy parent material accumulated
through wind action; commonly refers to sandy
material in dunes or to loess in blankets on the
surface.

Erosion. The wearing away of the land surface by water,
wind, ice, or other geologic agents and by such
processes as gravitational creep.

Erosion (geologic). Erosion caused by geologic
processes acting over long geologic periods and
resulting in the wearing away of mountains and the
building up of such landscape features as flood
plains and coastal plains. Synonym: natural erosion.
Erosion (accelerated). Erosion much more rapid
than geologic erosion, mainly ‘as a result of the
activities of man or other animals or of a
catastrophe in nature, for example, fire, that
exposes the surface.

Excess fines (in tables). Excess silt and clay in the soil.
The soil does not provide a source of gravel or sand
for construction purposes.

Excess lime (in tables). Excess carbonates in the soil
that restrict the growth of some plants.

Fast intake (in tables). The rapid movement of water
into the soil.

Fertility, soil. The quality that enables a soil to provide
plant nutrients, in adequate amounts and in proper
balance, for the growth of specified plants when
light, moisture, temperature, tilth, and other growth
factors are favorable.

Fine textured soil. Sandy clay, silty clay, and clay.

Flood plain. A nearly level alluvial plain that borders a
stream and is subject to flooding unless protected
artificially.

Foot slope. The inclined surface at the base of a hill.

Forb. Any herbaceous plant not a grass or a sedge.

Genesis, soll. The mode of origin of the soil. Refers
especially to the processes or soil-forming factors
responsible for the formation of the solum, or true
soil, from the unconsolidated parent material.

Gilgai. Commonly a succession of microbasins and
microknolls in nearly level areas or of microvalleys
and microridges parallel with the slope. Typically,
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the microrelief of Vertisols—clayey soils having a
high coefficient of expansion and contraction with
changes in moisture content.

Grassed waterway. A natural or constructed waterway,
typically broad and shallow, seeded to grass as
protection against erosion. Conducts surface water
away-from.cropland..

Gravel. Rounded or angular fragments of rock up to 3
inches (2 millimeters to 7.5 centimeters) in diameter.
An individual piece is a pebble.

Gravelly soil material. Material that is 15 to 50 percent,
by volume, rounded or angular rock fragments, not
prominently flattened, up to 3 inches (7.5
centimeters) in diameter.

Gully. A miniature valley with steep sides cut by running
water and through which water ordinarily runs only
after rainfall. The distinction between a gully and a
rill is.one of depth. A gully generally is an obstacle
to farm machinery and is too deep to be obliterated
by ordinary tillage; a rill is of lesser depth and can
be smoothed over by ordinary tillage.

Hardpan. A hardened or cemented soil horizon, or layer.
The soil material is sandy, loamy, or clayey and is
cemented by iron oxide, silica, calcium carbonate, or
other substance.

Horizon, soil. A layer of soil, approximately parallel to
the surface, having distinct characteristics produced
by soil-forming processes. In the identification of soil
horizons, an upper case letter represents the major
horizons. Numbers or lower case letters that follow
represent subdivisions of the major horizons. An
explanation of the subdivisions is given in the Soi/
Survey Manual. The major horizons of mineral soil
are.as follows:

O horizon.—An organic layer of fresh and decaying
plant residue at the surface of a mineral soil.

A horizon.—The mineral horizon at or near the
surface in which an accumulation of humified
organic matter is mixed with the mineral material.
Also, a plowed surface horizon, most of which was
originally part of a B horizon.

B horizon.—The mineral horizon below an A horizon.
The B horizon is in part a layer of transition from the
overlying A to the underlying C horizon. The B
horizon also has distinctive characteristics such as
(1) accumulation of clay, sesquioxides, humus, or a
combination of these; (2) prismatic or blocky
structure; (3) redder or browner colors than those in
the A horizon; or (4) a combination of these. The
combined A and B horizons are generally called the
solum, or true soil. If a soil does not have a B
horizon, the A horizon alone is the solum.

C horizon.—The mineral horizon or layer, excluding
indurated bedrock, that is little affected by soil-
forming processes and does not have the properties
typical of the A or B horizon. The material of a C
horizon may be either like or unlike that in which the
solum formed. If the material is known to differ from
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that in the solum, the Roman numeral Il precedes
-the letter C.

R layer.—Consolidated rock beneath the soil. The
‘rock commonly underlies a C horizon, but can'be
directly below an A or a B horizon.

Hydrologic soil groups. Refers to soils grouped
according to their runoff-producing characteristics.
The chief consideration is the inherent capacity of
soil bare of vegetation to permit infiltration. The
slope and the kind of plant cover are-not considered
but are separate factors in predicting runoff. Soils
are assigned to four groups. In group A are soils
having a high infiltration'rate when thoroughly wet
and having a low runoff potential. They are mainly
deep, well drained, and sandy or gravelly. In group
D, at the other extreme, are soils having a very slow
infiltration rate and thus a high runoff potential. They
have a claypan or clay layer-at or near the:surface,
have a permanent high water table, or are-shallow
over.nearly.impervious bedrock or:other material. A
soil is assigned-to two hydrologic groups if part of
the acreage is. artificially drained and part.is
undrained.

Increasers. Species in the climax vegetation that
increase in amount as the more desirable plants are
reduced by close grazing. Increasers commonly are
the shorter.plants-and the less palatable to
livestock.

Intiltration. The downward entry of water into the
immediate surface of soil or other material, as
contrasted with percolation, which is movement of
water through soil layers or material.

Invaders. On range, plants that encroach into an area
and grow after the climax vegetation has been

. -reduced by grazing. Generally, invader plants follow
disturbance of the surface.

Large stones (in tables). Rock fragments 3 inches (7.5
centimeters) or more across. Large stones adversely
affect the specified use of the soil.

Liquid limit. The.moisture.content at which the soil
passes from a plastic to a liquid state.

Loam. Soil material that is 7 to 27 percent clay.particles,
28 to 50 percent silt particles, and less than 52
percent sand particles.

Low strength. The soil is not strong enough to support
loads.

Medium textured soil: Very fine sandy loam, loam, silt
loam, or. silt.

Minimum tillage. Only the tillage essential to crop
production and prevention of soil damage.

Moderately coarse textured soll. Sandy loam and fine
sandy loam.

Moderately fine textured soil. Clay loam, sandy clay
loam, and silty clay loam.

Morphology, soil. The physical makeup of -the soil,
including the texture, structure, porosity,
consistence, color, and other physical, mineral, and
biological properties of the various horizons, and the

Soil survey

thickness and arrangement of those horizons in the
soil profile.

Mottling, soll. Irregular spots of different colors that vary
in number and size. Mottiing generally indicates poor
aeration and impeded’ drainage. Descriptive terms
are as follows: abundance—few, common, and
many, size—fine, medium, and coarse; and
contrast—/faint; distinct, and prominent. The size
measurements are of the diameter along the
greatest dimension. Fine indicates less than 5
millimeters (about 0.2 inch); medium, from 5 to 15
millimeters (about 0.2 to 0.6 inch); and coarse, more
than 15 millimeters (about 0.6 inch).

Munsell notation. A designriation of color by degrees of
the three simple variables—hue, value, and chroma.
For example, a notation of 10YR 6/4 is a color of
10YR hue, value of 6, and chroma of 4.

Neutral soil. A soil having a pH value between 6.6 and
7.3. (See Reaction, soil.)

Nutrient, plant. Any element taken in by a plant
essential to_its growth. Plant nutrients are mainly
nrtrogen phosphorus potassium, calcium,
magnesrum sulfur, iron,_ manganese, copper, boron,
and-zinc obtained from the soil and carbon,
hydrogen, and oxygen_obtained from the air and
water.

Organic matter. Plant and animal residue.in the soil in
various stages of decomposmon .

Parent material. The unconsolidated organic.and
mineral material in which soil forms.

Ped. An mdrvrdual natural soil aggregate, such as a
granule, a prism, or a block.

Pedon. The smallest volume that can be called “a, soil."
A pedon is three dimensional and-large enough to
permit study of all horizons. Its area ranges from
about 10 to 100 square feet (1 square.meter to 10
square meters), depending on the variability of the
soil. .

Percolation. The downward movement of water through
the soil.

Percs slowly. (in tables). The slow movement of water
through the. soil adversely affecting the specified
use.

Permeabiiity. The quality of the soil. that enables water
to move downward through the profile. Permeability
is measured as the number of inches per hour that
water moves downward through the saturated soil.
Terms describing permeability are:

Very. slow....... .less than 0.06 inch
SloW....ovrveceirene 0.06 to 0.20.inch
Moderately SIoW.........c.covreeencenennvenaenen 0.2 to 0.6 inch
Moderate............ nch to 2.0 inches
Moderately rapid.... ....2.0 to 6.0 inches
RAPI. i ieiierierireieenseetrsineerssesessies 6.0 to 20 inches

Very 1apid.......ivn. more than 20 inches
Phase, soll. A subdlvrsron of a soil series based on

features that affect its use and management. For
example, slope, stoniness, and thickness. '
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pH value. A numerical designation of acidity and
alkalinity in soil. (See Reaction, soil.)

Plasticity index. The numerical difference between the
liquid limit and the plastic limit; the range of moisture
content within which the ‘soil remains plastic.

Plastic limit. The moisture content at-which a soil
changes from semisolid to plastic.

Ponding. Standing water on soils in closed depressions:
The water can be removed only by percolation: or
evapotranspiration.

Productivity, soll. The capability of a soil for producing
-a specified plant’ or'sequence of plants under
"specific managément.

Profile, soll. A vertical section of the soil extending
through all its horizons and into the parent material.

Rangeland. Land on which the potential.natural -

“vegetation is predominantly grasses, grasslike
plants, forbs, or shrubs suitable for grazing or"
browsing. It in¢ludes natural grasslands, savannas,
many wetlands, some deserts, tundras, and ‘areas
that support certain forb and shrub- communities.

Range condition. The present composition of the plant
community on a range site in relation to the
potential natural plant. community for that ‘site.
Range condition is expressed as excellent, good,
fair, or poor, on the basis of how much the present
plant community has departed.from the potential.

Range site. An area of rangeland where climate, soil,
and relief are sufficiently uniform.to produce a
distinct natural plant community.-A range site is the
product of all the environmental factors.responsible
“for its development. It is typified by an association of
species that differ from those on other range sites in
kind or proportion of species or total production.

Reaction, soil..A measure of acidity or alkalinity of a
soil, expressed in pH values. A soil that tests to:pH
7.0 is described as precisely neutral-in reaction
because it is neither acid nor alkaline. The degree of
acidity or alkalinity is expressed as—

pH
Extremely acid : Below 4.5
Very strongly acid........ e 4510 5.0
Strongly acid w5110 5.5
Medium acid........ccocovecrvercrrcrerecnerecercrcreneenens 5.6't0 6.0
Slightly acid..... 6.1't0 6.5
NOULaL.....c.ooinn i 6.6t0 7.3
Mildly alkaline..........cccceerveencencnne. 74t078

Moderately alkaliie.... e 7.9 10 8.4
Strongly alkaline...........c..ccocnveirinsininnninns 8.5t0 9.0
Very strongly alkaline...........cccovvinininenne 9.1 and higher

Residuum (residual soll material). Unconsolidated,
weathered, or partly weathered mineral material that
accumulated as consolidated rock disintegrated in”
place.

Rill. A steep sided channel resulting from accelerated
erosion. Arill is generally a few inches deep and not
wide enough to be an obstacle to farm machinery.

Rippable. Bedrock or hardpan can be excavated using a
single-tooth ripping attachment mounted on a tractor
with a 200-300 draw bar horsepower rating.
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Rock fragments. Rock or mineral fragments having a
diameter of 2 millimeters or more; for example,
pebbles, cobbles, stones, and boulders.

Rooting depth (in tables). Shallow root zone. The soil is
shallow over a layer that greatly restricts roots.
Root zone. The part of the soil that can be penetrated

by plant roots.

Runoff. The precipitation discharged into stream
channels from an area. The water that flows off the
surface of the land without sinking into the soil is
called surface runoff. Water that enters the soil
before reaching surface streams is called ground-
water runoff or seepage flow from ground water.

Saline soll. A soil containing soluble salts in an amount
that impairs growth of plants. A saline soil does not
contain excess exchangeable sodium.

Sand. As a soil separate, individual rock or mineral
fragments from 0.05 millimeter to 2.0 millimeters in
diameter. Most sand grains consist of quartz. As a
soil textural class, a soil that is 85 percent or more
sand and not more than 10 percent clay.

Sandstone. Sedimentary rock containing dominantly
sand-size particles.

Sedimentary rock. Rock made up of particles deposited
from suspension in water. The chief kinds of ‘
sedimentary rock are conglomerate, formed from
gravel; sandstone, formed from sand; shale, formed
from clay; and limestone, formed from soft masses
of calcium carbonate. There are many intermediate
types. Some wind-deposited sand is consolidated
into.sandstone.

Seepage (in tables). The movement of water through the
soil: Seepage adversely affects the specified use.

Serles, soll. A group of soils that have profiles that are
almost alike, except:for differences in texture of the
surface layer or of the underlying material. All the
soils of a series have horizons that are similar in
composition, thickness, and arrangement.

Shale. Sedimentary rock formed by the hardening of a
clay deposit.

Shrink-swell. The shrinking of soil when dry and the
swelling when wet. Shrinking and swelling can
damage roads, dams, building foundations, and
other structures. It can also damage plant roots.

Silt. As a soil separate, individual mineral particles that
range in diameter from the upper limit of clay (0.002
millimeter) to the lower limit of very fine sand (0.05
millimeter). As a soil textural class, soil that is 80
percent or more silt and less than 12 percent clay.

Slickensides. Polished and grooved surfaces produced
by one mass sliding past another. In soils,
slickensides may occur at the bases of slip surfaces
on the steeper slopes; on faces of blocks, prisms,
and columns; and in swelling clayey soils, where
-there is marked change in-moisture content.

Slope. The inclination of the land surface from the
horizontal. Percentage of slope is the vertical
distance divided by horizontal distance, then
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multiplied by 100. Thus, a slope .of 20 percent is a.
drop of 20 feet in 100 feet of horizontal distance.

Slow intake (in tables). The slow movement of water
into the soil.

Small stones (in tables). Rock fragments less than 3
inches (7.5 centimeters) in diameter. Small stones
adversely affect the specified use of the soil.

Soil. A natural, three-dimensional body at the earth’s
surface. It is capable of supporting plants and has
properties resulting from the integrated effect of
climate and living matter acting on earthy parent
material, as conditioned by relief over periods of
time.

Soil separates. Mineral particles less than 2 mm in
equivalent diameter and ranging between specified
size limits. The names and sizes of separates
recognized in the United States are as follows:

Millime-
ters

Very coarse Sand..........imineneieniisinns 20t01.0
COoarse SANG........covvererveesenrineecerererienssssisinns 1.0t0 0.5
Medium sand.........ccoccovveriiieiieereiniseennnnns 0.5 t0 0.25
Fing Sand.........ccceerrmrenmeninininsncininnniseesenns 0.25 to 0.10
Very fing sand........cccvmvnminieieininiseniienes 0.10 to 0.05
Siltueeeeeeererreererrrr s ener e 0.05 to 0.002
ClaY..cccrerecererrereriinisiinsiessssssns less than 0.002

Solum. The upper part of a soil profile, above the C
horizon, in which the processes of soil formation are
active. The solum in soil consists of the A and B
horizons. Generally, the characteristics of the
material in these horizons are unlike those of the
underlying material. The living roots and plant and
animal activities are largely confined to the solum.

Stone line. A concentration of coarse fragments in a
soil. Generally it is indicative of an old weathered
surface. In a cross section, the line may be one
fragment or more thick. It generally overlies material
that weathered in place and is overlain by recent
sediment of variable thickness.

Stones. Rock fragments 10 to 24 inches (25 to 60
centimeters) in diameter.

Structure, soil. The arrangement of primary soil
particles into compound particles or aggregates. The
principal forms of soil structure are—platy
(laminated), prismatic (vertical axis of aggregates
longer than horizontal), columnar (prisms with
rounded tops), blocky (angular or subangular), and
granular. Structureless soils are either single grained
(each grain by itself, as in dune sand) or massive
(the particles adhering without any regular cleavage,
as in many hardpans).

Stubble mulch. Stubble or other crop residue left on the
soil or partly worked into the soil. It protects the soil
from wind and water erosion after harvest, during
preparation of a seedbed for the next crop, and
during the early growing period of the new crop.

Subsoil. Technically, the B horizon; roughly, the part of
the solum below plow depth.

Subsoiling. Tilling a soil below normal plow depth,
ordinarily to shatter a hardpan or claypan.

Soil survey

Summer fallow. The tillage of uncropped land during
the summer to control weeds and allow storage of
moisture in the soil for the growth.of a later crop. A
practice common in semiarid regions, where annual
precipitation is not enough to produce a crop -every
year. Summer fallow is frequently practiced before
planting winter grain.

Surface layer. The soil ordinarily moved in tillage, or its
equivalent in uncultivated soil, ranging in depth from
4 to 10 inches (10 to 25 centimeters). Frequently
designated as the “‘plow layer,” or the “Ap horizon.”

Taxadjuncts. Soils that cannot be classified in a series
recognized in the classification system. Such soils
are named for a series they strongly resemble and
are designated as taxadjuncts to that series
because they differ in ways too small to be of
consequence in interpreting their use and behavior.

Terrace. An embankment, or ridge, constructed across
sloping soils on the contour or at a slight angle to
the contour. The terrace intercepts surface runoff so
that water soaks into the soil or flows slowly to a
prepared outlet. A terrace in a field is generally built
so that the field can be farmed. A terrace intended
mainly for drainage has a deep channel that is
maintained in permanent sod.

Texture, soil. The relative proportions of sand, silt, and
clay particles in a mass of soil. The basic textural
classes, in order of increasing proportion of fine
particles, are sand, loamy sand, sandy loam, loam,
silt loam, silt, sandy clay loam, clay loam, silty clay
loam, sandy clay, silty clay, and clay. The sand,
loamy sand, and sandy loam classes may be further
divided by specifying ‘‘coarse,” “fine,” or ‘‘very
fine.”

Thin layer (in tables). Otherwise suitable soil material
too thin for the specified use.

Tilth, soil. The physical condition of the soil as related
to tillage, seedbed preparation, seedling emergence,
and root penetration.

Topsoll. The upper part of the soil, which is the most
favorable material for plant growth. It is ordinarily
rich in organic matter and is used to topdress
roadbanks, lawns, and land affected by mining.

Upland (geology). Land at a higher elevation, in general,
than the alluvial plain or stream terrace; land above
the lowlands along streams.

Valley fill. In glaciated regions, material deposited in
stream valleys by glacial melt water. In nonglaciated
regions, alluvium deposited by heavily loaded
streams.

Variant, soil. A soil having properties sufficiently
different from those of other known soils to justify a
new series name, but occurring in such a limited
geographic area that creation of a new series is not
justified.

Weathering. All physical and chemical changes
produced in rocks or other deposits at or near the
earth’s surface by atmospheric agents. These
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changes result in disintegration and decomposition
of the material.

Well graded. Refers to soil material consisting of coarse
grained particles that are well distributed over a wide
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range in size or diameter. Such soil normally can be
easily increased in density and bearing properties by
compaction. Contrasts with poorly graded soil.
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TABLE 1.--TEMPERATURE AND PRECIPITATION

[Recorded in the period 1951-75 at Henrietta, Texas]

Temperature Precipitation

| | 2 years in [2 years in 10]

| I
| |
| |
| | I |
| | | 10 will have-- | Average | |_will have-- | Average |
Month | Average | Average | Average| I |number of|Averagel ] Inumber of | Average
| daily | daily | daily | Maximum | Minimum | growing | | Less | More |days withl|snowfall
Imaximum|minimuml|. | temperature | temperature| degree | | than-~|than-=10.10 inch]|
| | |  higher | lower | days* | | | or more |
) | ) | than-- | than-- | | ) | ) )
B T R ;o=
|
January----| 54.4 ‘ 28.2 { 41.3 ‘ 81 l 5 ‘ 23 i 1.28 } .31 % 2.06 ‘ 3 = .8
February-——‘ 58.6 1 31.6 ‘ 45,1 ‘ 84 1 13 1 34 % 1.36 1 .43 1 2.09 ‘ 3 } .8
March-—=w—- = 66.9 l 39.4 ‘ 53.2 ‘ 92 ‘ 17 % 193 ‘ 1.93 = .55 { 3.02 { y { .3
April-————- ‘ 76.6 1 50.5 l 63.6 1 96 1 29 % 412 1 2.73 { .78 { 4,30 l 4 | .0
|
May——==—cee ‘ 83.6 : 59.9 l 71.8 l 101 1 42 ‘ 676 % 4,45 ‘ 1.78 ‘ 6.61 { 6 { .0
June===——=- ; 91.8 % 68.5 1 80.2 i 103 I 53 1 906 { 3.69 { 1.53 { 5.43 { 4 i .0
July-——m——e } 97.0 1 72.8 1 84.9 } 108 ‘ 59 l 1,082 ‘ 2.28 ‘ .75 ‘ 3.49 1 4 I .0
Augus t=mmm- | 96.9 1 T1.4 : 84,2 { 109 1 60 : 1,060 : 2.46 1 .41 : 4,01 { 4 .0
| |
September-—} 88.9 ‘ 63.4 ‘ 76.2 = 105 ‘ 46 1 786 = 3.78 { 1.01 : 5.99 1 5 { .0
October—-—-i 79.2 1 52.1 = 65.7 { 97 : 34 { 487 } 3.11 I .88 { 4,88 } 4 : .0
November-——l 65.6 ‘ 39.7 = 52.7 ‘ 86 ‘ 21 ‘ 150 1 1.75 % Y] } 2.79 1 3 } .1
DecemDer-——{ 57.1 I 31.3 : 44.3 I 81 I 11 { 24 : 1.51 : .46 : 2.34 l 3 I .3
| | | | ] | | | | | |
Yearly: | | | | | | | | | | |
| | | | | | | | | | |
Average-~| T76.4 } 50.7 l 63.6 : - : - { — { —_— { —_— f —— { _— { —
Extreme--| -—-- : — } ——— { 111 } 5 : —-— : —-— : - { —-—— : —— I —_—
{ — : -— { -— : - : 5,833 ; 30.33 {25.28 :35 .61 { 47 f 2.3

To tal----|| -—

*A growing degree day 1s a unit of heat available for plant growth. It can be calculated by adding the
maximum and minimum dally temperatures, dividing the sum by 2, and subtracting the temperature below which
growth is minimal for the principal crops in the area (50° F).
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TABLE 2.--FREEZE DATES IN SPRING AND FALL

[Recorded 1in the périod 1951-75 at Henrletta, Texas]

| .
| Temperature
|
Probabllity | 24OF | 28° F 32U F
- | or lower | or lower or lower
[ [
Last freezing | |
temperature [ | |
in spring: : | I
: |
1 year in 10 | | |
later than-- | March 28 ‘ April 2 | April 13
| |
2 years in 10 | | |
later than-- ; March 20 | March 27 | April 7
' | |
5 years.in 10 | | |
later than-- ; March 5 1 March 16 = March 28
|
| | |
First freezing | |
temperature | | |
in fall: | | |
| | |
1 year in 10 | | |
earlier than-- | November 11 | November 1 | October 27
| | |
2 years in 10 | o |
earlier than-- | November 18 | November 7 | October 31
| | |
5 years in 10 | ! ! ‘
earlier than-- | December 2 | November 19 | November 9
| | : |

TABLE 3.--GROWING SEASON

[Recorded in the period 1951-75 at Henrietta, Texas]

Daily minimum temperéture
during growing season

|
|
|
Probability | Higher [ Higher [ Higher
| than | than | than
1 24°F | 289 F | 32°F
{ Days ; Days } Days
9 years in 10 } 240 | 224 | 205
| |
8 years in 10 : 251 | 232 | 212
| |
5 years in 10 , 271 I 247 { 225
2 years in 10 : 292 | 262 | 238
| |
1 year in 10 | 303 | 270 | 245
| | |
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TABLE 4. POTENTIAL AND LIMITATIONS OF MAP UNITS ON THE GENERAL SOIL MAP
[Extent | [ | [
Soil Unit | of | ‘Cultivated | Rangeland | Urban uses | Recreatlon
| Area® | Crops | 1 | Uses
[ Pct | | | |
| | | | |
1. Stoneburg- | 27 |Medium: |Medium: | Low: | Low:
Anocon~Kirkland | | depth to rock,| depth to rock,| ehrink-swell | depth to rock,
| | too clayey. | too clayey. | depth to rock | percs slowly,
| | | | percs slowly, | too clayey.
| % I 1 too clayey. |
| |
2. Kamay-Bluegrove- | 24 |Medium: |Medium: | Low: | Low:
Deandale | | depth to rock,| depth to rock,| shrink-swell, | too clayey,
| | too clayey. | too clayey. | depth to rock | depth to rock,
| | | | percs slowly, | percs slowly.
| l l ‘ too .clayey. [
| |
3. Bonti-Windthorst- | 18 |Medium: |Medium: |Medium: {Medium:

Truce | | slope, | slope, | depth to rock,| depth to rock,
| | depth to rock.| depth to rock.| shrink-swell, | percs slowly.
| , | : percs slowly. |
| | |

4, Renfrow-Bluegrove- | 13  [Medium: |Medium: jLow: | Low

Waurika | | droughty, | droughty, | too clayey, | too clayey,

| | too clayey. | too clayey. | shrink-swell, | percs slowly.
| : | | percs slowly. |
| | | |

5. Teller-Minco- | 5 |High |High |High |High,

I | : |

6. Devol-Enterprise i 3 [Medium: |High |High |High.
| | too sandy, | | |
L : |

7. Weswood-Mangum | 4 |High |High | Low | Low
| | | | floods, | floods.
| : J # shrink-swell, |
| | |

8. Ships-Mangum | 3 |Low: |Medium: | Low: | Low:
| | floods,. | too clayey. | floods, | floods,
| | too clayey. | | shrink-swell, | shrink-swell,
| | | | percgs slowly, | percs slowly,
| : | , too clayey. | too clayey.
| | [

9. Yomont-Lincoln | 1 |Low JHigh=m———m— e |Low: |Low
| | floods, | | floods. | 1oods.
] | too sandy. } | |
| i | |
| | | |

*Two percent of the couhﬁy is water area.
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TABLE 5.--ACREAGE "AND PROPORTIONATE .EXTENT OF: THE,K SOILS
[The..acreage of those spils in -that part of. Jefferson and .Cotton Counties, Oklahoma,.south of the Red River
channel to the Texas-Oklahoma boundary, although -a part of. the Clay- County soil survey area, are not-.
included in this table]
] T [
Map | Soill name | Acrés |Percent

symbol| . | | -

| ——
1 FAltus fine Sandy loam, 0 to 3 percent slopes I 460 | 0.1
2 [Bastrop fine sandy loam, O to 1 pefcent slopes | 810 | 0.1
3 |Bastrop fine sandy loam, 1 to 3 percent slopes | .2,950.| 0.4
y |Bastrop fine sandy loam, 3. to 5 percent slopes | 1,150 | 0.2
5 |Bastrop fine sandy loam, 5 to 8 percent slopes | 340 | d
6 |Bluegrove-Stoneburg assoclation, ‘gently sloping - | 80,390 | 11.4.
7 |Bontl fine sandy loam, 1 to 5 percent slopes | 57,690 1 .8.2;
8 |Chaney loamy fine sand, 0 to 3 percent slopes | 820 | 0.1
9 |Cisco fine sandy loam, 1 to 5 percent slopes | . 6,150. .| 0.9
10 |Darnell-Truce complex, 3 to 12 percent slopes — | 13,790 | 2.0
11 |Deandale silt loam, O to 1 percent slopes | 14,920 | 2.1
12 |Deandale silt loam, 1 to 3! percent slopes - 1,190 | 0.2
13 |Devol loamy fine sand, 0 to 3 percent slopes | 4,180 | 0.6
14 |Devol loamy fine sand, 3 to 8 percent slopes—- | 570 | 0.1
15 |Devol fine sandy loam, O to 1 percent slopes—-- | 3,290 |  .0.5
16 |Devol fine sandy loam, 1 to 3 percent slopes | 1,840 | .0.3
17 |Duffau loamy fine sand, 1 to 5 percent slopes | 2,430 | 0.3
18 |Enterprise very fine sandy loam, O to 1 percent slopes | 1,510 | 0.2
19 |Enterprise very fine sandy loam, ‘1 to 3 percent slopes—-- .| 2,620 | 0.4
20 |Enterprise very fine sandy loam, 3 to 5 percent slopes | 560 | 0.1
21 |Enterprise very fine sandy loam, :5 to 8 percent slopes - | . 1,040 | 0.1,
22 |Enterprise very fine sandy loam, 8 to 20 percent slopes [ 1,830 | 0.3
23 |Gowen solls, frequently flooded-~-: : ———e | 17,930 | 2.5
24 |Grandfield loamy fine sand, 0 to 3 percent slopes - 1,700 | 0.2
25 {Grandfield fine sandy loam, 1 to 5 percent .slopes | 12,830 | 1.8
26 |Kamay silt loam, 1 to 3 percent slopes - 59,900 .| 8.5
27 |Kirkland silt loam, 0 to 1 percent slopes | 2,210 | 0.3
28 |Knoco-Owens assoclation, undulating | 2,820 | 0.4
29 |Lincoln fine sandy loam, frequently flooded | . 2,160 | 0.3
30 [Mangum 811ty clay loam, occasionally flooded | 5,890 |  0.8.
31 |Mangum clay, occasionally flooded | 4,630 | 0.7
32 IMangum clay, frequently flooded | 1,610 | 0.2
33 |Minco very fine sandy loam, 0 to 1 percent slopes | 1,450 | 0.2
34 |[Minco very fine sandy loam, 1 to 3 percent -8lopes ] 2,850 | 0.4
35 |Minco very fine .sandy loam, 3 to 5 percent slopes | 640 | .0.1-
36 |Minco very fine sandy loam, 5 to 8 percent slopes | 1,060 | 0.2
37 |Motley loam, 0 to 1 percent slopes S | 1,430 | 0.2
38 |Motley loam, 1 to 3 percent slopes ] 3,340 | 0.5
39 |IMotley loam, 3 to 5 percent slopes | 970 | 0.1
4o |Nebgen-Grandfield-Callahan association, sloping = | 28,440 | 4.0
41 | Nebgen-Owens complex, 3 to 25 percent slopes | 9,460 | .1.3
42 |Nipsum clay loam, 0 to 2 percent slopes | 1,660 | 0.2
43 |Port clay. loam, -occasionally flooded == 3,770.1. 0.5
4y |Port soils, frequently flooded - | 31,820 | 4.5
4s |Renfrow-Kirkland-Anocon association, nearly level--- | 82,980 | 11.8
L6 |Renfrow-Waurika. complex, O to 2 percent slopes—--—=: =1 40,460 | 5.7
y7 | Ships clay, occasionally flooded . | 8,000 | 1.1
48 |Stephenville loamy fine sand, 0 to 3 percent slopes : | 3,860 | 0.5
k9 |'Stoneburg~Bluegrove association, gently sloping | 58,680 | 8.3
50 |Teller loam, 0 to 1 percent slopes—-- | 7,720 | 1.1
51 |Tivoll fine sand | 650 | 0.1
52 | Treadway :clay, -0..to 2 percent slopes | 10,700 | 1.5
53 [Vernon clay, 1 to 5 percent slopes | 19,450 | 2.8
54 |Weswood silt loam, occasicnally flooded | 11,000 | 1.6
55 |Weswood Varlant,..occaslonally flooded -| 1,500 | 0.2
56 |Windthorst-Truce complex, 1 to 5 percent slopes | 39,200 | 5.6
57 |Winters loam, 1 to 3 percent slopes | 2,670 | 0.4
58 IYomont very fine sandy loam, occasionally flooded - | 1,480 | 0.2
59 |Yomont soils, frequently flooded | 3,950. | 0.6

: Water areas greater than 40 acres : 13,880 ""2.0

; Total ; 705,280 :,100.0

* Less than 0.1 percent.
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TABLE 6.--YIELDS PER ACRE OF CROPS AND PASTURE

[Yields are those that can be expected under a high level of management. Absence of a yleld figure indicates
that the soil 1is not sulted to the crop or the crop generally is not grown on the soil]

] | [ | |
Map symbol and | | | | | Improved
soll name : Cotton lint } Wheat } Grain sorghum { Alfalfa hay : bermudagrass
A A R A
1 | 350 | 25 | 45 | 2.5 | 5.0
Altus | | | | |
| | | } ]
2 | 400 | 30 1 70 | -— | 7.0
Bastrop { : f : {
3 | 350 | 25 | 55 | —-— 1 7.0
Bastrop ‘ ‘ ‘ ‘ 1
4 | 300 | 20 | 45 | — | 5.5
Bastrop { : : : {
5 | 250 | -—- | 4o | -— | 5.5
Bastrop ‘ i ‘ ‘ }
6:#n ] | ] ) ]
Bluegrove { 250 ; 25 : 45 , - : 3.5
Stoneburg : 250 I 20 : 45 : -— : 5.0
7 | -—- | -—- | 35 ] -— } 3.5
Bonti { I { | I
| | | | |
8 g - ! -— | 35 | -— | 6.0
Chaney ! } , : I
] 350 ] -——- ] o | - ] 5.5
Cisco | | | [ |
| | 1 | |
10%# } -— | -— | -— | —_— | -
Darnell | | | | |
[ | | | |
Truce | - | - | -— | _— | —_—
| | | | |
11 | 250 | 25 | 30 | -—- | 3.5
Deandale 1 % } t {
12 | 200 | 20 | 25 | ——- | 3.0
Deandale : { : : {
13 -] 250 | 20 | 30 | -— ! 5.5
Devol | : | | | |
| | | | |
14 | — | 15 | 25 | —— ) 5.0
| | | : :
15-- | 300 | 20 ] 35 | -—- | 6.0
% | t '. t
16 | 250 f 20 | 30 | - ! 5.0
Devol ! | | | |
| | | | |
17 - - | -— | Lo | -— | 6.5
Duffau l g ‘ } i t
18 - | 375 | 25 | 45 | 2 | 6.0
Enterprise : { { : 1
19—~ -—=| 350 | 25 | 35 | 2 | 6.0
Enterprise } ! } } }
20-- | 250 | 20 | 30 | 1.5 | 5.5
Enterprise : : { ! :

See footnotes at end of table.
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TABLE 6.--YIELDS PER -ACRE OF CROPS AND PASTURE--Continued

94

Map symbol and
soll name

Cotton. 1int

Wheat

Grain sorghum

Alfalfa hay

Improved
bermudagrass

21 -

Enterprise

22
Enterprise

23

Gowen

24

Grandfield

25
Grandfield

26
Kamay

27

Kirkland
28 #u

Knoco=--

Owens

29.
Lincoln

30

Mangum

31
Mangum

32
Mangum

33

Minco

34

Minco

35
Minco

36

Minco

37

Motley

38
Motley

39
Motley

yo: s
Nebgen—~-

Grandfield

Callahan-———————eu--

SR LK
Nebgen -

Owens--

)

250
250
225

300

500

450

400

375
350

300

See footnotes at end of table.
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I
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f
!
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|

Bu

20

30

30

25

4n

50

45

bo

-30

25

20

JE NSO

Ton

2.0

2.0

3.5
3.0

2.5

AUM#
4.0

5.0
6.0

5.0
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TABLE 6.--YIELDS PER ACRE OF CROPS AND PASTURE--Continued
T | | ] I
Map symbol and ] | | | o Improved
; -8011 name { Cotton lint : Wheat .| Grain sorghum’- | .Alfalfa hay | bermudagrass
) , : N ol |
T Lb } Bu ; Bu B Ton | T AUM*
| o | |
112--- chart - | 300 l 25 ' 25 | — | o ——
- | : | : |
43 ——— | 500 | 35 | 50 | 5.0 | 7.0
Port | | | | |
| | | | |
4y ! | ——- | -—- | -— | - | 7.0
Port | | | | |
| | | i |
45 un | ] | | |
Renfrow | 250 } 25 , 30 : - : 3.0
|
Kirkland , 400 : 30 , 4o , —~—— , 5.5
Anocon ——————————————————— ’ -—- ; 20 ; 45 , - : 6.0
T | | | | ' |
Renfrow } 284 : 25 I 33 I —— ‘ 3.7
Waurika-- ‘ 350 |I 25 ‘ 40 ‘ -— % 5.0
47-- | 200 | 20 l 20 [ — I 3.0
Ships | | | | |
| | | | |
4Bueaan | —— | 25 | 35 | -— | 5.0
Stephenville { = % % 1
4o %, | | | | | :
Stoneburg : - : 20 : 45 ; -—- { 5.0
Bluegrove l 200 , 20 : 35 |I -— II -—-
50 : | 450 | 35 | 55 | 3.5 | 7.0
Teller | | | | | .
| | | | |
51 : | -— | - | -— | -— | -—
Tivoll | | | | |
| | | | |
52 o —=] - | -— | -— ! - | —
Treadway ‘ l % 1 ‘
53 | -— | 10 | 14 | -— | -
Vernon } : } : ;
SYemem | 450 | 30 | 60 | 5.0 [ 7.0
Weswood | | | | [
| | | | |
55 : | — | -— | -— | -— | -
Weswood Variant , { ! { I
56 % | | | | |
Windthorst i — ‘ -— I 33 = — : 4,7
Truce- ‘ -— ‘ -— I 30 : ——— I 4,0
57 | 250 | 30 | 50 | -—- | ——
Winters || I| } : { .
58 -- | 350 | 25 | 4o | 2.5 | 6.0
Yomont | | | | |
| | | | . | Lo
59 | -—- | -— ! -— | -— | 6.0
Yomont. | | | | | o
| | ! | |

* Animal- unit-month The amount of forage or feed required to feed one animal unit (one cow, one horse, one

mule, filve sheep, or five goats) for 30 days.

*#. See description.of the map unit for composition and. behavior characteristics of the map unit.
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TABLE 7.--CAPABILITY CLASSES AND ‘SUBCLASSES

[Miscellaneous areas are. excluded.

entry indicates no acreage]

Absence of an

VIII

! : |MaJor management concerns (Subclasgs)
Class | Total. |- | . [ Soil T .
| acreage. |Erosion |Wetness |problem | Climate
| (e) | (w) | (s) | (e)
I } Acres } Acres { Acres {-’Acres
[ | | | |
R e T B B
II { 214,3184123,374 | 43,491 % 44,513 l 2,940
|- |
111 || 3&5,u28l3u0,798 } 4,630 l _— ‘ —
v 4: 33,267: 33,267" - }' —-—— I ——
v { 523,“90{ ——-‘{ 23,490 l - ‘ -—
Vi : 3“,“35I 19,391 ‘ - l 15,044 ‘ -
VIT : I —-— ‘ 29,832 I -—
] | | |
| | | 1

30,“821 650

93
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TABLE 8.--RANGELAND PRODUCTIVITY AND CHARACTERISTIC PLANT COMMUNITIES

[Only the solls that support rangeland vegetation suitable for grazing are listed]

Map symbol and | | Total production [ | Compo-
soll name | Range site name |KInd of year | Dry | Characteristic vegetation Isition
| Jweight | |
; |lLb/acrell l Pet
1 Sandy Loam | Favorable | 5,000 |Little bluestem | 25
Altus | |Normal | 4,000 |Sand bluestem-- | 20
| |Unfavorable | 3,000 |Sideoats grama | 15
| | | |Blue grama-- | 10
] | | |Indiangrass -] 5
| | | |Texas needlegrass—-————————c— | 5
| | | | Sand lovegrass | 5
| } } =Sand sagebrush | 5
!
2, 3, U, Bommmmmee I Sandy loam | Favorable | 6,000 |Little bluestem | 30
Bastrop | | Normal | 4,000 |Indiangrass R 10
} |Unfavorable | 2,500 |Sand bluestem | 10
| | | |Texas needlegrass—-———————a—a—— | 5
| | | |Arizona cottontop=-——w———a—e—e—o | 5
| | | |Sldecats grama——————e—-ee————— | 5
i | | |Cane and silver bluestems-——-—-- | 5
| | | |Seribner panicumess————ceeeo—o | 5
| | | |Post 0aKw——mommm oo | 5
| ! | |Blackjack oak | 5
| | | |Lindheimer hackberpy-—---—-——— | 5
| : , |Perennial forbs | 10
| |
6:% | | | |
Bluegrove-——=———m——- | Tight Sandy Loam-=————c——meeee—— | Favorable | 3,500 |Sidecats grama | 25
| |Normal | 2,700 |Little bluestem————eae—aeeao | 15
| |Unfavorable | 2,000 |Arizona cottontop———---—waae—o | 10
| | |Vine-mesquite | 10
| | | |Blue grama -1 5
| | | |Silver bluestem | 5
| | | |Buffalograss | 5
| | | |Texas needlegrass=—ee———eee——a— | 5
| I | |Purple and Wright threeawns—--| 5
| ’ , :Perennial forbs | 5
|
Stoneburge—e——=ee-- |Loamy Prairie | Favorable | 6,000 |Little bluestem=—emeeemaaae—no | 40
| |Normal | 4,300 |Indlangrass | 15
| |Unfavorable | 2,500 |Sand bluestem——eee—ac o mmmeceo | 15
| | | | Sideoats grama | 10
| | | |Switchgrass —_— | 5
| ] | |Sand lovegrass —| 5
| | ] |Perennial grasses—-—-mee—a—aa———-| 5
| { ‘ |Perennial forbs | 5
| |
7 | Tight Sandy Loam——=—eeccecmaaa- | Favorable | 5,000 [Little bluestem | 30
Bonti | | Normal | 4,000 |Sand bluestem | 10
| |Unfavorable | 2,500 |Indlangrass | 10
| | |Sideocats grama | 10
| | | |Silver bluestem-——mcemeaeaean e | 5
| | | | Texas needlegrass~———ee—me—aaa—— | 5
| | | |Arizona cottontop~——ee—ceeeea_ | 5
| | | |Seribner panicume—-—eeemeeeeaa— | 5
| | | |Post oak i | 5
| | | |Blackjack oak | g
| = ‘ {Perennial forbs | 10
| |
< J— |Loamy Sand | Pavorable | 6,000 |Little bluestem | 30
Chaney | | Normal | 4,500 |Sand bluestem————————- SN, | 10
! |Unfavorable | 2,500 |Indiangrass | 10
) | | | Sideoats grama- | 10
| | | |Post ocak | 5
| | | |Blackjack oak | 5
| | i |Silver bluestem | 5
| | | |Seribner panicume——————cmemeeo | 5
| | | |Arizona cottontop==——---- ———— | 5
| | | |Texas needlegrags———mmmee—m—eoxe | 5
| { l | Perennial forbs | 10
|

See footnote at end of table.



Clay County, Texas 95
TABLE 8.--RANGELAND PRODUCTIVITY AND CHARACTERISTIC PLANT COMMUNITIES~-Continued
Map symbol and | [ "Total production | [Compo-
soil name | Range sité name {Kind of year | Dry | Characteristic vegetation |sition
| [ {weight | |
{ { {Lb/acre{ [ Pct
: |
9- | Sandy Loam- |Favorable | 6,000 |Little bluestemm————cmmee—a—- | 30
Cisco | |Normal | 4,500 |Sand bluestem | 10
| |Unfavorable | 2,500 |Indiangrass | 10
| | | |Sideoats grama | 10
' | | |Silver bluestem-—————e—m——————— i 5
! | | |Scribner panicum-——==———=-——- | 5
| | | | Texas needlegrass-—————————-——- | 5
| | | |Arizona cottontop-———————me-o | 5
] | | |Post oak | 5
| ] | |Blackjack oak } 5
} ‘ i |Perennial forbs { 10
10:* | | | [
Darnell———————-——- |Sandstone Hills-—=m——me—mm—maea- | Favorable | 3,000 |Little bluestem | 35
| |Normal | 2,000 [Sand bluestem | 10
| |Unfavorable | 1,000 |Indiangrass | 10
| | | | Sideocats grama | 10
| | | | Switchgrass—-—- | 5
| | | |Scribner panicum=———————m————- | 5
| | | |Sand lovegrass | 5
! ) | |Post oak [ 5
| | | |Blackjack oak | 5
| | | |Woody specles | 5
{ } { |Perennial forbs { 5
Truce——mmmmm—————— |Sandstone Hills——meeeec—c—eema—o | Favorable | 3,000 |Little bluestem | 35
| |Normal | 2,700 |Sideoats grama-——=——e————-—c——— | 10
| {Unfavorable | 1,500 |Indiangrass | 10
| | | |Sand bluestem | 10
| | | | Switchgrass | 5
| | | | Sand lovegrass————————=m=———-- | 5
| | | |Post oak | 5
| | | [Blackjack oak { 5
| | | |Scribner panicum-——eme——————— | 5
| | | |Woody species | 5
i } : |Perennial forbg——————me——e——-e- I 5
11, 12-———wmemmmea— |Claypan Prairie | Favorable ] 2,700 |Vine-mesqulte J 25
Deandale | |Normal | 2,100 |Sideoats grama | 15
] |Unfavorable | 1,500 |Buffalograss | 10
| | | |Arizona cottontop-————mm——ee | 10
! | ! |Blue -grama | 5
| | | |Western wheatgrass——————————- | 5
| | | |Texas needlegragg—————————=== | 5
| | | |Silver bluestem | 5
| | | |White tridense——mem——eeamaa—a—-- | 5
| | | |Tall and meadow dropseeds—---—-—| 5
| | | |Purple and Wright threeawns——-| 5
{ : : }Perennial forbs : 5
13, ldmmmmmmme e | Loamy Sand |Favorable | 6,000 |Sand bluestem | 30
Devol |Normal | 4,500 |Indiangrass | 20
| |Unfavorable | 3,000 |Switchgrass | 15
| I | [Little bluestem | 5
| | | |Giant dropseed | 5
| | | |Perennial grasseS———e———=—e— | 15
| | | |Perennial forbs | 5
} { : EWOody shrubs - } 5
15, lbm—meemmm—m———— | Sandy Loam | Favorable | 6,000 |Little bluestem | 30
Devol | [Normal | 4,500 {Sand bluestem | 10
| |Unfavorable | 2,500 |Sideoats grama | 10
| | | |Indlangrass | 10
| | | |0aks and hackberry-————e————- | 10
| | | |Texas needlegrass———me————c—— | 5
] ) | |]Arizona cottontop-—=—————————-o | 5
! | | |Cane and silver bluestems—-—--| 5
| | | | Seribner panicum———mem——————— | 5
% } % |Perennial forbs———me——een———a- | 10

See footnote at end of table.
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TABLE 8.--RANGELAND PRODUCTIVITY AND CHARACTERISTIC PLANT COMMUNITIES--Continued

Map symbol and | ’ |._Total production | ) TCompo-
: goil name | Range’ site name |Kind of year | Dry | Characteristic vegetation |sition
| . | |weight | |
} = }Lb/acre} { Pct
17-- | Loamy Sand. |Favorable | 6,000 |Little bluestem: | 30
Duffau | |Norimal- | 4,500 |Sand bluestem | 1o
| |Unfavorable | 3,200 |Indiangrass | 10
| | | |Sidecats grama—-——=-——m—m—ece————- I 10
| ] | |Post oak i 5
| | | |Blackjack oak | 5
| | | |Silver bluestem | 5
| | | |Scribner panicume————e—cameeao | 5
| | | |Texas needlegrass~——=———e———eee ] 5
| | | |Arizona cottontopm———————e——eoo | 5
: l ‘ }Perennial fOrbSmmmem e | 10
|
8, 19, 20, 21, 22-|Sandy Loam - |Favorable | 5,000 |Little bluestem | 30
Enterprise | | Normal- | 4,000 [Sand bluestem-—=—cmccamocae— | 15
| |Unfavorable | 3,000 |Indiangrass | 10
| | | |Sideocats grama | 10
| | | |Oaks and hackberry-————e-———ee | 10
| | | ISilver bluestem—e————m—c————eeoo | 5
| | | | Scribner panicum-—————————eoeoo | 5
| | | | Texas needlegrass———————————-n | 5
} { ‘ {Perennial forbs ‘ 10
23#% | Loamy Bottomland——-——e———ema———— |Pavorable’ | 8,000 |Indiangrass | 15
Gowen | : |Normal | 5,500 |Sand bluestem | 15
i |Unfavorable | 3,000 |Little bluestem~e=——————moeomun | 15
| | | | Switchgrass | 10
| | | | Sideocats grama | 10
| | | |Western wheatgrasgs—m————eemwea_ | 10
| | | |Canada wildrye | 5
| | | |Vine-mesquite——eemomcmccmaaao | 5
| | | |Woody species | 10
= ; : :Perennial forbs | 5
|
24 |Loamy Sand-= | Favorable | 4,500 |Little bluestem————————eeaea-o | 30
Grandfield | {Normal . | 3,200 [Sand bluestem | 10
| |Unfavorable | 2,200 |Indiangrass - 10
i | | |Sidecats grama——-———e—m—eomaaaoo | 10
| | | {0aks and hackberpry-——m—-ecaa——o | 10
| | | | Texas needlegrass—e—e——ee—e———o | 5
| | | |Cane and silver bluestems———-- | 5
| | | | Seribner panicume=—e—-eeaeeo—— | 5
I | | [Arizona cottontop—=m——=—mmmm—m- | 5
| I ‘ }Perennial fOrbS—mm e | 10
| : |
25 - | Sandy Loam | Pavorable: | 5,000 |Little bluestem | 30
Grandfield | | Normal | 3,400 [Sand bluesteme———e——eeoemmeaa | 10
| |Unfavorable | 2,400 |Sideocats grama | 10
| | | | Indiangrass ! 10
| | | |0aks and hackberpy-———————eea- | 10
l | I |Texas needlegrass———————————— | 5
| | | |Arizona cottontop=———e——mmem—ao | 5
| | | |Cane and silver bluestems~———-— | 5
| | | | Seribner panicum———-—ec—ecaeaeoo | 5
} } ; :Perennial forbgmmmmmm e | 10
|
o T |Claypan Prairie | Favorable | 2,700 |Vine-mesquite ] 25
Kamay | | Normal | 2,100 }|Sideocats grama : | 15
| |Unfavorable | 1,500 |Buffalograss | 10
i | | |Arizona cottontop-—-—-===mmu-- [ 10
| | | |Blue grama-- | 5
| | | |Western wheatgragss—~————eeeaa- [ 5
| | ! |Texas needlegrass—=—————eee——— | 5
i | | |Silver bluestem | 5
! | | [White tridens =l 5
| | | |Tall and meadow dropseeds——-——- | 5
| | | |Purple and Wright threeawns---| 5
| : { | Perennial forbs | 5
|

See footnotes at end of table.
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TABLE 8.--RANGELAND PRODUCTIVITY -AND- CHARACTERISTIC PLANT COMMUNITIES--Continued

97

Map symbol-and - | I" Total production | | Compo-
- 801l name | Range site name IKind of year | Dry | Characteristic vegetation |sition
| ’ | |welght | ) |
l { {Lb/ﬁcre{ } Pct
27-- - |Claypan Prairie |Favorable | 2,700 |Vine-mesquite | 25
Kirkland | |Normal | 2,000 |Sideocats grama | 15
| |Unfavorable | 1,500 |Buffalograss | 10
| | J |Arizona cottontop-————————me-—q | 10
[ | | |Blue grama i 5
| | | |Western wheatgrasss———eec——o— | 5
| | | | Texas needlegrass—-—e——ee—aa—- | 5
| | | |Silver bluesteme——e—e—e—emeeaeeo | 5
| | | {White tridens | 5
| ] | ITall and meadow dropseeds——--- | 5
| i | |Purple and Wright threeawns---| 5
} ; : | Perennial forbs 5
|
28 :# . | | | |
Knoeom—calimmm e | Shallow Clay |Favorable | 1,700 |Sidecats grama | 40
| |Normal | 1,200 |Buffalograss -] 10
| |Unfavorable | 800 |Vine-mesquite -1 5
N | | |Hairy grama | 5
| I | |Silver bluestem | 5
| | | |Arizona cottontope———ee——eaae— | 5
| | ] |Purple threeawn | 5
| | | |Little bluestem——=eemecoea—eoo | 5
| | | fAlkali sacaton | 5
| | [ |Woody speciles | 5
: l ‘ |Perennial grasseS——-—m———m—moeuo | 10
g |
(01775 ¥ - T Y | Shallow Clay —— | Favorable | 2,500 |Sideoats grama | 30
| |Normal | 2,000 |Silver bluestem | 15
| |Unfavorable | 1,000 |Buffalograss—-- | 10
| | | |Vine-mesquite i 10
! | | |Texas needlegrasg————————co—a—e- | 5
| | | [Arizona cottontop=e——————mae——- | 5
| | | |Hairy grama | 5
, | : ;Rough tridens ] 5
]
29 |Sandy Bottomland——————————no |Favorable | 3,800 |Switchgrass - 25
Lincoln | | Normal | 2,800 |Sand bluestem | 20
I |Unfavorable | 2,000 |Indiangrass———————meeeeme—ea—- | 15
| | ILittle bluestem—=—————e—e—meo | 10
| | | |Western wheatgragg———————ce—a- | 10
| | | | Canada wildrye [ 5
| | | |Giant dropseed | 5
| | | |Perennial grasses~—————————ce-- | 5
: : : | Perennial forbs I 5
30, 3l-mmmme—e e | Draw-: | Favorable | 4,000 |Sideocats grama | 20
Mangum | Normal } 3,000 |Vine-mesquite | 15
| |Unfavorable | 2,000 |Western wheatgrass——-———e——e—- | 15
| | | |Meadow dropseede—=—eme——ecamaa | 5
| | | |White tridenge———mecoeaeae—o—o | 5
| | | |Buffalograss | 5
| | | |Arizona cottontop—————eeea——oo ] 5
| | | |Blue grama | 5
I I | [Alkall sacaton i 5
| | | |Texas needlegrass—~—————————-o | 5
| | | |S1lver and cane bluestems————-— | 5
| | | | Woody speciles | 5
: | : | Perennial forbs I 5
32 |Clayey .Bottomland——————————-e- |Favorable | 3,000 |Buffalograss | 20
Mangum | o |Normal | 2,250 |Blue grama | 15
] |Unfavorable | 1,500 |Arizona cottontop——————ee—e—w- | 10
| I | Sidecats grama | 10
| | | |Vine-mesquite | 10
| | | | Alkali sacaton | 5
| | | |Western wheatgrasg——————eeo—ea | 5
| | | IWhite tridens | 5
| | | |Silver bluestem———e—e—mecoaaen | 5
| | | | Texas needlegrass—————e—e—em—a | 5
| | ] |Woody specleS——mmmmmmmmm— e | 5
‘ ‘ 1 |Perennial forbS——emmmcaammaaan | 5

See footnote at end of table.
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TABLE 8.--RANGELAND PRODUCTIVITY AND CHARACTERISTIC PLANT COMMUNITIES-~Continued

Map symbol and | [ Total production | | Compo-
s0il name | Range site name |IKind of year | Dry | Characteristic vegetation |sition
! | |weilght | |
} ‘ ILb/acre: [ Pect
33, 34, 35, 36,~---{Loamy Prairie |Favorable | 5,000 |Little bluestem 40
Minco | |Normal | 3,700 |Sand bluestem 15
| |Unfavorable | 2,500 |Indiangrass [ 15
| | | |Sidecats grama | 10
| | | |Switchgrass | 5
] | | |Sand lovégrass 5
| | | |Perennial grasses-—-—ea———eo—- 5
| ; : |Perennial forbs 5
|
37, 38, 39-——meaeea | Loamy Prairie | Favorable | 4,500 |Little bluestem————e—commaao | 25
Motley | |Normal | 3,500 |Sideoats grama | 15
| |Unfavorable | 2,200 |Vine-mesquite | 10
| | | jArizona cottontop-e——meeemaean | 10
| | | |Blue grama—-- | 5
| | | |Texas needlegrass—e——eeme—me—u= | 5
| | | |Plains bristlegrass———-——eee—e- | 5
| | | |Western wheatgrasg-e———ee—caan | 5
| | | |Perennial grasses————~———c——eee- | 15
‘ 1 ‘ |Perennial forbs I 5
4o # | | | | |
Nebgen-—mmmm—e————-— | Sandstone Hillg==meemecemneea— | Favorable | 3,000 |[Little bluestem | 35
| INormal | 2,200 |Sideocats grama | 10
| |Unfavorable | 1,500 |Indlangrass ] 10
| | | Sand bluestem——m—m—me—e————— e | 10
| | | |Sand lovegrass | 5
| | | | Switchgrass—- | 5
| | | |Seribner panicume——eceeaaa—ano | 5
| ! I |Post oak i 5
| | | |Blackjack oak | 5
| | | |Other woody speclegS——meme—emas | 5
} ; , :Perennial forbs | 5
|
Grandfield————==e= |Sandy Loam | Favorable | 5,000 |[Little bluestem | 30
[Normal | 3,400 |Sand bluestem | 10
| |Unfavorable 1| 2,400 |Sideocats grama | 10
| | | | Indiangrass | 10
| | | |O0aks and hackberry-———we—————e- | 10
| | | |Texas needlegrass-—————meemaea— | 5
| | | |Arizona cottontop-e——meeecaaa_. | 5
| | | |Cane and silver bluestems—-——--— | 5
| | | |Seribner panicum-=——eeeaeaea—o | 5
| l ‘ |Perennial forbs ‘ 10
|
Callahan-—mm—=—m———- |Claypan Prairigeeececema—eaa—a—- | Favorable | 4,000 |Sideoats grama | 30
| |Normal | 3,500 {Little bluestem | 15
| |Unfavorable | 3,000 [Arizona cottontop-=——-e——e—cea- | 15
| | | |Vine-mesquite~mmmemecomccee e | 10
| | | |Texas needlegrasS——=———eme—eeee | 5
| | | |Buffalograss | 5
! | I |S11ver bluestem----m----mmmmmm T
| | 1 |Blue grama- i 5
| | | jPurple and Wright threeawns---| 5
| } : :Perennial fOrbSm——m—mm e | 5
|
4y:» | | | |
Nebgen-——=-m——maeu | Sandstone HillS———me——momeaean |Favorable | 3,000 |Little bluestem 35
| |Normal | 2,400 |Sideoats grama | 10
| |{Unfavorable | 1,500 |Indiangrass | 10
| | | | Sand bluestem 10
| | | | Sand lovegrasseSee—emem—mo———a— 5
| | | |Post oak 5
| | | |Blackjack oak 5
] | | | Switchgrass — 5
| | | | Seribner panicum——————e——————— 5
| | | |0ther woody specleg—m——emecee= 5
| ‘ = |Perennial forbs | 5
|

See footnote at end table.
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TABLE 8.--RANGELAND PRODUCTIVITY AND CHARACTERISTIC PLANT COMMUNITIES~--Continued

99

Map

s0il name

Range site name

Total production

Kind of year

| Dry

: TCompo-
Characteristic vegetation |sition

symbol and T
|
|
]
|

-------------- |Rocky Hills
|

42
Nips

he:#
Renf

Kirk

um

|
|
|
|
|
|
|
|
|
|
| Draw
|
|
]
|
|
|
|
|
|
|
|

|
[T} S | Loamy Bottomland

POW=———mm e |Claypan Prairie-——-—e—-—

land—-——-c—caua lClaypan Prairie
|
|
|
|
|
|
|
|
|
|
|

See footnote at end table.

Favorable
Normal
Unfavorable

Favorable
Normal
Unfavorable

I
!
|
|
|
!
|
I
|
|
|
|
!
I
|
I
|
!
|
[
|
|
|
I
!
|
|
|
|
|
I

|Favorable
|Normal
{Unfavorable

| Favorable
|Normal
|Unfavorable

|

|

|

|

|

|

]

|

|

| Pavorable
}Normal
|
|
{
|
|
|
|
|
|
|

Unfavorable

|
|
|weight |
ILb/acreI

|

1,200 |Silver bluestem
900 |Buffalograss

|
|
|
1,700 |Sideoats grama :
|
|

|Vine-mesquite -

|Arizona cottontop=—-——-eeae—o—o |
|Hairy grama - |
|Purple threeawn i
|Little bluestem |
|Alkali sacaton ,

|

|

|Woody specles

|Perennial forbs -

4,500 |Sideoats grama———————————o——— |
3,300 |Western wheatgrasg-—-——-—-—-e=—-- |
2,000 [Vine-mesqulte-- |
| Texas needlegrass———memm=————— |
|Blue grama |
|Buffalograss—-—- |
|Arizona cottontop—==mema—c————— |
| S1lver bluestem
|Meadow dropseed
|White tridens
|Woody species
|Perennial forbs

|
J
I
|
|
| I
!
|
i
I

8,000 |Sand bluestem

5,500 |Indlangrass -

3,000 |Switchgrass

|

|

|

|

|

i

|

|

|

|

|

]

|

|

|

|

|

|

|

|

|

|

|

|

|

|

|

|

|

|

| |Sidecats grama

| |Western wheatgrass——————~m=m=- |
| |Woody wheatgrass—————==——————e- |
| |Little bluestem———mmm—————m——e |
| |Canada wildrye |
| |Vine-mesquite |
| | Perennial grasses———=——=—————-- |
I }Perennial fOrbS——mm=mmmm— e ‘
| | |
| 3,600 |Vine-mesquite |
| 2,500 |Sideoats grama=-—————--—meee—- |
| 1,800 |Buffalograss -
| |Arizona cottontop-==mee————mee- |
| |Blue grama |
] [Western wheatgrass—-————e———u= ]
] |Texas needlegragg—=—w———a—————- |
| |Silver bluestem—————————cwm—ae |
] iWhite tridens |
| [Tall and meadow dropseeds———-—- |
| |Purple and Wright threeawns-—--|
I |Perennial forbs
|

|

|

|

|

|

|

|

|

|

|

|

|

3,600 |Vine-mesquite |
2,500 [Sidecats grama--—-—————————————- |
1,800 |Buffalograss-- |
|Arizona cottontop-——-————=c—-—- |
|Blue grama--- |
|Western wheatgrasg-—-—-—-————————- |
| Texas needlegrass-—--—--———-———-|
|Silver bluestem-—=——————e————eoc |
|White tridens |
|Tall and meadow dropseeds———-—-— ]
|Purple and Wright threeawns---|
|Perennial forbS————eeeam——ee—o

Pct

40
10
10
5
5
5
5
5
5
5
5

=
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TABLE .8.--RANGELAND PRODUCTIVITY AND CHARACTERISTIC PLANT' COMMUNITIES--Continued

| Compo-

“..Map symbol and [ Total production N
Characteristic vegetation |sition

s0il name Range site name [RKInd of, year | Dry

|Lb/acre Pct

] ]

[ |

. | . | fweight |

| i |

| |

45 % |
ANOCON=—m—mem —————— | Loamy . Prairie 6,000. |Little bluestemroar————e—em————=— |
4,300 |Indlangrass
2,500 |Sand bluestem

Favorable 4o
| 15

| 15

|Sideocats grama- | 10
| 5

| 5

5

5

Normal:
Unfavorable

| Switchgrass ; —

| Sand lovegrass

| Perennial grasses—s——co—cace— |
| Perennial forbs

|

|

U6 ¢ |
3,600 |Vine-mesquite :
|

I
|
|
]
|
|
!
|
|
|
|
.'

Renfrow=——ceeceam- |Claypan Prairie }Favorable
|
|
|
|
|
|
|
|
]
|
|
|
|
|
|
|
|
|
|
]
|
|
|
|

2,500 |Sideoats grama

Normal

Unfavorable 1,800. |Buffalograss

25
15
| 10
|Arizona cottontop=——e——eeeeaeaa | 10
|Blue grama. : | 5
5
5
5
5
5
5
5

|Western wheatgragss—-—e—cmemea—an |
|Texas needlegrass————————————x |
| S1lver bluestem - |

IWhite tridens |

| Tall and meadow dropseeds—-———-— |
|Purple and Wright threeawns—-—-|
| Perennial forbs : |

3,500 |Vine-mesquite - | 25
2,300 |Sideoats grama--———————e——————a | 15
1,500 |Buffalograss . |- 10
|Arizona cottontop=e=me—eemeeae- | 10

{Blue grama ] 5
5

5

5

5

5

5

5

Favorable
Normal
Unfavorable

Waurika—--r————-?-lClaypan Prairie

| Texas needlegrass———————————— |

|Silver bluestem |

|

|

|

|

|

|

|

|

|

i

|

|

|

|

|

|

|

|

|

|

|

|

|

|

|

|

|

|

{

|

|

|

|

) JWhite tridens |
| |Tall and meadow dropseeds——--- |
| |Purple and Wright threeawns—--|
: :Perennial forbs
|
|
|
|
|
|
|
|
|
[
|
|
]
|
|
|
|
|
f
|
|
|
|
|
|
[
|
|
|
|
|
|
|
|

2,500 |Buffalograss

|

Clayey Bottomlande———e——e——eue- | Favorable |
1,700 |Blue grama ]
|

|

|Normal
|Unfavorable

47
Ships

20

15

900 |Vine-mesquite- - — 10
| Sideocats grama 10
|Arizona cottontop=mm——m——aaaaa | 10
5

5

5

5

5

5

5

|White tridens |
|Western wheatgragsemeeomcmaaua |
|Silver bluestem |
|Post oak —— -—=|
|Blackjack oak |
|Texas needlegras8———w——mem—m———— |
| Perennial forbs |

6,000 |Little bluestem-——————eeecamaaa | 30

4,500 |Sand bluestem | 10

2,500 |Indiangrass—- | 10
|Sideoats grama - - | 10
| Seribner panicume————ecececcecaem—n |

Favorable
Normal
Unfavorable

48~
Stephenville

Loamy . Sand

|Post oak |

5

- 5
|Blackjack oak | 5
|Silver bluestem | 5
5

5

0

|Texas needlegrass—mme—m——ee———= |
|Arizona cottontop——-wemmm————n |

|Perennial forbs

|

|

4g:# ]
6,000 |Little bluestem | 4o

|

|

|

|

Stoneburg-———————— | Loamy Prairie
|

Favorable
Normal
Unfavorable

4,300 |Indiangrass-~
2,500 |Sand bluestem -_—
|Sidecats grama
|Switchgrass —
|Perennial grasses———ce—————- -1 5
:Perennial forbs | 5

See footnote at end table.
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TABLE 8.--RANGELAND PRODUCTIVITY AND CHARACTERISTIC PLANT COMMUNITIES--Continued

101

“Map symbol and I oo [ Total production . | [Compo-~
soll name | Range site name |KInd of year | Dry | Characteristic vegetation 'sition
| |- iwelght | |
.} { 1Lb/acrel { Pet.
4g:# ) | | ) |
Bluegrove+-=-=----=|Tight Sdndy Loam----===wc-=---- |Favorable | 3,500 |Sideocats graia : immz| 25
| [Normal | 2,700 |Little bluesteme————m—m— S e T &)
| |Unfavorable | 2,000 |Arizona cottontop-———mee——me-—- | 10
| | |Vine-mesquite - | 10
| | | |Blue grama | 10
| | | | Silver bluestem | 10
| | | |Buffalograss -1 5
| | | |Texas needlegrass————-—e—e——ee | ‘5
| | | | Purple -and Wright threeawng—--| 5
" = { |Perennial forbs——-ee—m—cmeaaan = 5
5Qmim e mm e ————m——— | Loamy. Prairie-= | Favorable | 6,000 |Little bluestem | 4o
Téller.- - | | Normal | 4,200 |Sand bluestem - -1 15
1 |Unfavorable | 3,000 |Indiangrass——- | 15
| | : ] |S1decats grama—-—me——c——mea——— | 10
| | | | Switchgrass————meem—mmemmem——u | 5
| | | |Sand lovegrass | 5
[ | | |Perennial grasseS——-——====——e== | 5
, : : | Perennial forbs l 5
51-- |Sand ‘Hills=- | Pavorable | 2,500 {Sand bluéstem-—e——mecea——m —-==] 25
Tivoli | |Normal . | 1,800 [Switchgrass—-- | 15
| |Unfavorable | 1,200 [Indiangrass -1 15
| | | iGiant dropseed ] 10
| | | | Texas bluegrass | 10
| ! | |Little bluestem-—mmmmc———————— | 5
| | | |Big sandreed--- | 5
| | | ]Sand lovegrass—————eeee—e—eeo= | 5
l I ! |Seribner-panicum—————————-- —| 5
‘ l | iPerennial fOrbs——memmme e e = 5
|
52== |Clay Flat-- |Favorable’ | 2,000 |Buffalograss | 30
Treadway | | Normal | 1,500 |Vine-mesquite | 10
| |Unfavorable | 1,000 |Blue grama | 10
| | | |Alkali sacaton | 5
| | | |Western wheatgrasse-——-e——a——eeee | 5
| | | |Sideocats grama | 5
| | | |[White tridens- | 5
| | | {Silver bluestem | 5
| | | |Tall dropseed | 5
| | i |Purple and Wright threeawns---| 5
| | | |Arizona cottontop=——e—mmewa——— | 5
| | | |White tridens | 5
I ‘ | |Perennial forbs———-eeomcmcmma—- % 5
| } |
53 | Shallow Clay |Favorable | 2,200 |Sideoats grama | 40
Vernon - - |Normal | 1,500 |Buffalograss { 15
| |Unfavorable | 1,000 |Vine-mesquite -] 5
| | | |Hairy grama-- -1 5
| | | |Silver bluestem | 5
| | | |Arizona cottontop—me=—e————ee- ] 5
| | | | Purple and Wright threeawns---| 5
| | | [Little bluesteme————eemm—————— | 5
| | | fAlkall sacaton | 5
| | | |Woody species | 5
I | } |Perennial forbs l 5
54 |Loamy Bottomland-—————ec———eea- | Favorable | 6,000 [Indiangrass | 15
Weswood | |Normal ! 5,000 |Sand bluestem | 15
1 |Unfavorable | 4,000 |Switchgrass | 10
} | |Sideoats grama | 10
| | | |Western wheatgrass-———————e--o | 10
| | | |Little bluestem | 5
| | | |Canada wildrye | 5
| I I |Vine-mesquite | 5
| | | |Arizona cottontop-——~———=————-—- | 5
| | | |[Woody species | 10
} ‘ ] |Perennial forbs { 10
|

See footnote at end table.
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TABLE 8.--RANGELAND PRODUCTIVITY AND CHARACTERISTIC PLANT COMMUNITIES--Continued

Map symbol and | [ Total production | [Compo-
soll name | Range site name |KInd of year | Dry | Characteristic vegetation |sition
| : | jwelght | |
} { }Lb/acre‘ } Pet
55 |Wet Bottomland- | Favorable | 4,000 |Inland saltgrass~~————ce——- —~—= 30
Weswood Variant | |Normal | 3,000 {Alkall sacaton-—~——m—e—eeceena- | 20
| |Unfavorable | 2,000 |Switchgrass | 15
| | | |Silver bluestem | 5
| | } |Vine-mesquite - ] 5
} } : |Western wheatgragg——e—vee—emn-- ‘ 5
56:% ] | | | |
Windthorst-----—— | Sandy Loam | Favorable | 6,000 {Little bluestem | 30
|Normal | 4,000 |Sand bluestem -] 10
| |Unfavorable | 2,500 |Indiangrass | 10
| | | |Sidecats grama ] 10
| | | |S8ilver bluestem | 5
| | | |Scribner panicul~——wm—coeccmaaa | 5
] ] ) |Texas needlegrasg——e——wcowen_— | 5
| | | |Arizona cottontop-———eceameaaco | 5
| | | |Post oak | 5
| | | |Blackjack oak | 5
| { { :Perennial forbs | 10
| | |
TruCee=mm—— e ——— | Tight Sandy Loame=-—wmcecaemaa= | Favorable | 4,000 |Sideocats grama | 30
{Normal | 3,000 |lArizona cottontopse—m—=—e—em——o [ 15
| |Unfavorable | 2,000 |[Vine-mesquite | 15
| | |Little bluestem | 5
) | | |Silver bluestem | 5
] | | |Buffalograss | 5
| | 1 %Texas needlegrasg———mme——aeaca } 5
| |
57 |Clay Loam |Favorable 3,000 {Sidecats grama——~—————c—————aa- | 20
Winters o |Normal © 2,600 |Vine-mesquite | 20
| |Unfavorable | 1,400 |Buffalograss | 15
| } ] |Blue grama- ] 15
| | 1 |Arizona cottontop-—-memccecmeaaa | 10
| | | |Western wheatgrags~——e———mama= | 10
) ] |Texas needlegrasS———m—eemo—n—— | 5
| | |Silver bluesteme—~———me——eeeaoo } 5
o1 1| O — |Loamy Bottomland—-—=———e—waenax |Favorable 6,000 |Sand bluestem — 15
Yomont {Normal 4,000 |Indiangrass—-- ! 15
jUnfavorable 2,500 |Sideoats grama -1 10
|Western wheatgrags-~———ccea—aa- | 10

|
|
|
|
) | Switchgrass —-—l 10
‘ |Little bluestem
|
|
|
|

10
|Vine-mesquite 5
{Plains bristlegrass~—————--——- 5

|Perennial forbs

|

|

|
|Woody -species { 10

i

# See description. of the map unit for composition and behavior characterlstics of the map unit.
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TABLE 9.--RECREATIONAL DEVELOPMENT

[Some terms that describe restrictive soil features are defined in the Glossary. See text
for definitions of "slight," "moderate," and "severe." Absence of an entry.indicates
that the soll was not rated]

Picnic areas

| | | |
Map symbol and | Camp areas | | Playgrounds | Paths and trails
soll name | | ] |
| | | i
| [ | T
| | | |
1- | Slightemmmae——— |Slight=mmmmamem | S1ight—mmmmameee | S1ight.
Altus } | | |
| | | |
2 |Slighte——emeeex |Slighte——eeae-- (I 17 I —— |Slight.
Bastrop | | | |
| | |
3, U | Slightem——meee 18S1ightemecaaean |Moderate: |Slight.
Bastrop | : } slope, |
| |
5 |Slighteemmeeaan |Slight——meeeeme- |Severe: [Slight.
Bastrop 1 | | slope. E
|
6:% | | | |
Bluegrove—m———e—memeaao |IModerate: |Slightememeeuaa |Moderate: |Slight.
| percs slowly. | slope, |
| | percs slowly. |
| | :
Stoneburg---------=--|Slighteemeccaax |Slightemmeeae—a— |Moderate: |Slight.
] | slope. }
|
7 ‘|Moderate: jSlight————caea- |Moderate: | Slight.
Bonti | percs slowly. | | depth to rock, |
| | | slope. |
| | | |
8 |Moderate: |Moderate: |Moderate: |Moderate:
Chaney | percs slowly. | too sandy. | too sandy. | too sandy.
| i | | ) |
9 |Slight |Slight |Moderate: |Slight.
Cisco | | | slope. |
| | | |
10:% | | |
Darnell=meemeemaee——— |Moderate: |Moderate: |Severe: |Moderate:
| large stones. | large stones. | depth to rock, | large stones.
I : , slope. }
TruCcemmm——mmm———————— |Moderate: |Moderate: |Severe: |Moderate:
| large stones, | large stones. | large stones. | large stones,
l percs slowly. { | |
|
11, 12 |Severe: |Slightemeeweeu- | Severe: |Slight.
Deandale | percs slowly. } | percs slowly. 1
| 1 :
13 |Moderate: |Moderate: {Moderate: |Moderate:
Devol : too sandy. | too sandy. | too sandy. : too sandy.
| : | ’
14 - [Moderate: |Moderate: |Moderate: |Moderate:
Devol | too sandy. | too sandy. | slope, | too sandy.
| | { too sandy. ]
| | |
15 |Slightemmemeaa— |S1lighteemee e (ISR 597) A —— |Slight.
Devol | | | |
| | |
16 |Slighteceemaeaa |Slighte—wmaaeen |Moderate: |Slight.
Devol | | | slope. |
| | |
17 -|Moderate: |Moderate: | Severe: |Moderate:
Duffau | too sandy. | too sandy. | soil blowing. | too sandy.
| |
18 SRR 191 A——— |8lighteemcmaeam S B 13,1 e — |Slight.
Enterprise | | |
|

See footnote at end of table.
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TABLE 9.--RECREATIONAL DEVELOPMENT--Continued

Soil survey

I T | |
Map symbol and | Camp areas | Picnic areas | Playgrounds | Paths and trails
soll name | | |
I | i |
| | | |
19, 20 |S1ighteccmemeame [S) I ¥:93Y A ——— |Moderate: |Slight.
Enterprise | ' : slope. |
| ] |
21 Is1ight |S1ight |Severe: |Slignht.
Enterprise ‘ ‘ = slope. |
|
22 = |Moderate: |Moderate: | Severe |S1ight.
Enterprise { slope. | slope. } slope. |
. | |
23 -|Severe: [Moderate: |Severe |Moderate:
Gowen I floods. | floods. | floods. | too clayey,
| | : | floods.
| | |
24-- |Moderate: |Moderate: |Moderate: |Moderate:
Grandfield : too sandy. | too sandy. | too sandy. I too sandy.
|
25 |Slighteemmmee——— |Slight—meecamma—— |Moderate: | Slight.
Grandfield ; | : slope. :
26 | Severe }Slight———eeeee— | Severe: |Slight.
Kamay { percs slowly. { 1 percs B8lowly. 1
27 -— | Severe |81light-am—eeo—o | Severe: |Slight.
Kirkland : percs slowly. , : percs slowly.
28:# | N | |
Knoco | Severe: |Severe: |Severe: | Severe:
| too clayey, = | too clayey. | too clayey, | too clayey.
| percs .slowly. | | percs slowly. ‘
| . } |
Owens | Severe: | Severe: |'Severe: |Severe:
| too clayey, | too clayey. | slope, | too clayey.
| perca slowly. = 1 too clayey. |
| . |
29 | Severe: |Moderate: |'Severe: |Moderate:
Lincoln | floods. | floods. : floods. | floods.
] | |
30 |Severe: [Moderate. |Severe |Moderate:
Mangum | floods, | too clayey. | percs slowly. | too clayey.
| percs slowly. | { |
] ‘ | i
31 |severe: | Severe: | Severe | Severe:
Mangum | floods, | too clayey. | percs slowly. | too clayey.
} percs slowly. : } I
32 | Severe: |Severe: |'Severe | Severe:
Mangum | floods, | too clayey. | percs slowly, | too clayey.
: percs slowly. | ; floods. }
. | S
33 1S11ght |Slight ['S11ghtmmmmmimm— |Slight.
Minco l i ‘ 1
34, 35 | S11ghtemmmmm—m—— | S1ightmmmmmmmmm |Moderate: | Slight.
Mincc : : slope. :
36- |Slight | S11ght |Severe: |Siight.
Minco } | ‘ slope. }
‘ | o
37 . | s1ight |Slight | S1ightmmmmmmen- | Slight.
Motley { , ; :
38, 39 |Slight | Slight |Moderate: |Slight.
Motley l % l slope. l
4o:# | | | |
Nebgen-————e——w-e-w--|Severe :M derate: :Severe' |Slight.
A |
| 1 |
| | |

See footnote at end of table.

depth to rock,
slope. ;
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TABLE 9.-~RECREATIONAL DEVELOPMENT--Continued

.Paths and trails

percs slowly.

| ] | ]
Map symbol and | Camp areas | Picnic areas | Playgrounds |
soll name | | | |
| | | ]
I | [ [
| | | |
4o:# . | | |
Grandfield--—-————=——- |Slighte—eememeam |Slight——m—mceeee |Severe |Slight.
‘ | | slope. ‘
Callahan-———ee—————- | Severe: [[SD I ¥:3 7} A —— | Severe |Slight..
| percs- slowly. | | slope, |
| l ‘ percs slowly. :
4w | | | |
Nebgen—meeeeceemaean- | Severe: . |Moderate: |Severe: |Moderate:
| depth to rock. | large stones. | depth to rock, | large stones.
| | | slope. |
| | | |
Owens | Severe: |Severe: |Severe: |Severe:
| slope, | slope, | slope, | too clayey,
} too clayey. : too clayey. } too clayey. | slope.
| |
42 |Severe: |Severe: |Severe: | Severe:
Nipsum % too clayey. ‘ too clayey.. i too clayey. % too clayey.
43 | Severe: | Slightemmmmaaaaa |Moderate: | Slight.
Port ; floods. = : floods. |
|
hyw | Severe: |Moderate: | Severe: |Moderate:
Port | floods. | floods. | floods. ‘ floods,
] | |
IELE | | I [
Renfrow———ecemecme—— |Severe: |Slight————mee——— | Severe: |Slight.
| percs slowly. ‘ | percs slowly. }
Kirkland---——c——ce-o- | Severe: |Slightee——memam= | Severe: |Slight.
| percs slowly. | | peres slowly. |
| . |
Anocon |Slighteeeeeeem—- |Slight————cemm—er |Slighte———cm———m |Slight.
| | |
4o:# | | |
Renfrow——eee—e—eeeaaa |Severe: |Slightemmacmmaaa |Severe: | S1ight.
| percs slowly. ; | percs slowly. |
]
Waurikae==—=—m—————e—— | Severe: |Moderate: |Severe: |Moderate:
|" wetness, | wetness. | wetness, | wetness.
| percs slowly. | | percs slowly. |
| I !
47 |Severe: |Severe: |Severe: | Severe:
Ships | floods, | too clayey. | percs slowly, | too clayey.
: too clayey. ; : too clayey. ’
48 |Moderate: |Moderate: |Moderate: |Moderate:
Stephenville ‘ too sandy. l too sandy. 1 too sandy. { too sandy.
4g:# | | | |
Stoneburg————-———---- jSlight——meeeee—e- [Slight——veeemee- |Moderate: |Slight.
| 1 % slope. }
‘Bluegrove———————ew- . |Moderate: |.81ightwe—m—=v—w-|Moderate: | S11ght.
| percs slowly. | slope, |
| | percs slowly. |
| | |
50 |Slighte———m—m——— |Slightee——mem——-— |Slight—w——eeee——— |Siight.
Teller | | : |
| | |
51 -— | Severe: |Severe: | Severe |Severe:
Tivoli | too sandy, | too sandy, | too sandy, | too sandy,
| dusty. | dusty. , dusty. | dusty.
| | |
52 |Severe: | Severe: | Severe: |Severe:
Treadway 1 floods, % too clayey. ‘ percs slowly. i too clayey.
| | | |

See footnote at end of table.,



TABLE 9.--RECREATIONAL DEVELOPMENT--Continued

Soil survey

| o [ |
Map symbol and | Camp- areas |  Plenic areas | Playgrounds | Paths and trails
501l name | | | |
| | | |
| | [ |
| | | |
53 |Moderate: |Moderate: |Severe: |Moderate:
Vernon | percs slowly, | too clayey. | too clayey. | too clayey.
} too clayey. % { I
54- | Severe: |Moderate: |{Moderate: | S1ight.
Weswood } floods. : floods. : floods. |
: : |
55 | Severe: [Moderate: |Moderate: |Moderate:
Weswood Variant | floods. | too clayey. | floods, | too clayey.
| | | too clayey. |
| | | ]
56:% | |
Windthorst—————=we—-- |Moderate: | Slighteee—mem——-u |Moderate: | S1ight.
| percs slowly. , | percs slowly. :
Truce |Moderate: | Slight—-—m———eem |Moderate: |Slight.
| percs slowly. | | peres slowly, |
: : | slope. {
57 - |Moderate: |Slightemmmee———— |Moderate: |Slight.
Winters = percs slowly. ‘ % percs slowly. ‘
58- | Severe: |Moderate: |Moderate: | Slight.
Yomont : floods. : floods. : floods. }
59% |Severe: | Severe: |Severe: |Moderate:
Yomont 1 floods., = floods. | floods. t floods.

# See description of the map unit

unit.

for composition and behavior characteristics of the map
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TABLE 10.-~WILDLIFE HABITAT

107

[See  text for-definitions of "good," "fair," "poor," and "very poor." Absence of an entry indicates that the
801l was not rated]
i [ ‘Potential for habitat elements | _Potential as habitat for--—
Map symbol and | | [ Witd 1 | | [ |
soll name | Grain | Grasses | herba- | Shrubs | Wetland | Shallow |Openland | Wetland |Rangeland
|and seed | and | ceous | | plants | water |wildlife Iwildlife |wildlife
| crops | legumes | plants | | | areas | ] | -
1 [ | | [ [ | [ |
| i | | | | | | |
1 |Good | Good |Good | Good | Poor | Poor | Good | Very poor|Good.
Altus | | | | ] | [ | |
| | | | | | i | |
2, 3 |Good |Good |Good | Good | Poor |Very poor|Good |Very poor|Good.
Bastrop | | | | I | | | |
| ! | | | | | | |
4, 5 | Faip | Good | Good |Good | Poor |Very poor|Good |Very poor|Good.
Bastrop | | | | | | | | |
| | | | | | | | |
6% | | | | | | | | |
Bluegrove-—-emweeee- ‘Fair }Good IGood IFair ‘Po {Ve y poor|Good :Vevy poor|Fair.
Stoneburg-———————- :Good %Good | Good | Good |Very poor}Ve y poor|Good }Very poor|Good.,
| ] |
7 |Fair | Good |Good | Good |Poor |Very poor|Good |Very poor|Good.
Bonti | | | | ] | | |
: | ] | | | | | | |
8 |Pair |Good | Good | Good | Poor |Very poorl|Good |Very - poor|Good.
Chaney | | | | | | ! |
| | | | | | | | |
9 | Pair | Good - |Good |Good | Poor |Very poor|Good |Very poor|Good.
Cisco | | | | | | |
| | | | | | | | |
10:* | | | - | ] : { | | |
Darnelle-meceemaa— =Poor | Poor lFair lFair }Ve poor{Very poor | Poor :Very poor|PFair.
|
Truce—m——m———————— IPoor IPoor lGood }Good {Ve poor=Very poor}Poor {Very poor{Good.
11, 12— | Good | Good | Poor | Poor | Poor | Poor {Fair |Very poor|Poor.
Deandale [ | | | | | |
| | | . I | § | |
13, e |Fair |Falr |Good |Pair | Poor |Very poor|Fair |Very poor|Fair.
Devol | o | 3 | I |
| | | | | | | | |
15, 16=mmmme e |Good | Good |Good |Fair | Poor |Very poor|Good |Very poor|Fair.
Devol | | ] | | | | |
| | | | | | | | |
17-~ |Fair |Good |Good |'Good | Poor |Very poorlGood |Very poor|Good.
Duffau | | | | | I. |
| ) | | | | | | |
18, 19, 20——cmmm——a |Good |Good | Good | Good |Very poor|Very poor|Good |Very poor|Good.
Enterprise | | | | ] | |
| | i | | | | | |
2l ———————— |Fair . |Good | Good | Good |Very poor|Very poor|Good |Very poor|Good.,
Enterprise | | | | | |
| | | | I | | | |
22 --|Poor |Fair | Good | Good |Very poor|Very poor|Fair |Very poor|Good.
Enterprise | | | ] | | [
| | | | | | | | |
23% -|Very poor|Poor |Fair | Good | Poor | Poor | Poor |Very poor|Fair.
Gowen | | | | I | | |
| | | | | | | | |
24 |Fair |Good |Good |Pair | Poor |Very poor|Good |Very poor|Fair.
Grandfield | i | | | | !
| | | l. | | | | |
T T |Pair | Good | Good |Fair | Poor |Very poor|Good |Very poor|Fair.,
Grandfield I | | | | I I I
A | | | ] | | | ]
26 1Good |Good |Fair | Fair | Poor | Poor |Good |Very poor|Fair.
faney | ! | | | | |

See footnote at end of table.
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TABLE 10.-~-WILDLIFE HABITAT-~Cpntinued

Soil survey

Potential for habltat elements

Potential as habltat for--

|
Map symbol and | | | Wild | I | I |
801l name | Grain | Grasses | herba- | Shrubs | Wetland | Shallow |Openland | Wetland |Rangeland
land seed | and | ceous | | plants | water [wildlife |wildlife |wildlife
|- crops | legumes | plants | | | areas | [ |
| | | | I [ | | |
| | | | | | | | |
27 - ~|Good |Good | Good |Fair | Poor | Poor |Good |Very poor|Fair.
Kirkland | | | | | | | | |
] [ | | | | | | |
28:# | | | | | | ] | |
Knogo-memmmmmmeee— |Very poor{Very poor | Poor ‘Very poor}Very pooriVery poor=Very poorIVery poor|Very
poor.
| | | | { | | | |
OWeNS—=—c—c—cewe~a= | Poor }Fair }Fair :Poor :Very poor}Very poor |Fair {Very poor | Poor.
29 |Poor |Fair |Fair |Fair |Very poor|Very poor|Fair |Very poor|Fair.
Lincoln | | | | |
| | | | | | | | |
30 1Good | Good |Pair | Fair | Poor | Poor | Good | Poor |Fair.
Mangum | | | | | | | | |
| | | | | | | | |
K D |Fair |Pair | Poor |Fair | Poor | Poor |Fair | Poor | Poor.
Mangum ] | | | | 1 | | |
| | | { { | | | |
32 |Poor | Fair | Poor |Pair |Fair | Fair | Poor |Poor | Poor.
Mangum | | | ! | ! | ] |
| | | | | i | | |
33, 34, 35-———a—— | Good |Good | Good |Good | Poor |Very poor|Good |Very poor|Good.
Minco | | | ] | | |
| | } | | | | | |
36 |Fair |Good |Good | Good | Poor |Very poor|Good |Very poor|Good.
Minco | | | | | | | | i
| | | i | ] | | |
37, 38, 39=—eeem—a—m |Good |Good |Fair |Pair |[Very poor|Very poor|Good |Very poor|Fair.
Motley | | | | | | | |
| | | | ] | | | |
4o:# | | | | ] | | |
Nebgen——m—mmmm——— |Very poor|Very poor|Poor |Very poor|Very poor|Very poor|Very poor|Very poor|Very
| | | | ! ! | | poor.
| | | | | | | | |
Grandfield-—————-—- ‘Fair ‘Good %Good %Fair }Poor ‘Very poor |Good =Very poor|Fair.
Callahan-=—eeceem-— :Fair {Good IFair lFair :Poor IVery poorIFair {Very poor{Fair.
41:# | ] | | | | ] | |
Nebgen—ee—mmmma——— :Very poor{Very poor{Poor {Very poor{Very poor{Very pooriVery poor{Very poor|Very
poor.
| | | | | | | | |
OWENS—emmmm——————— |Very poor{Very poor|Fair lPoor IVery poor}Very poor}Poor }Very poor}Poor.
42 |Good | Good |Fair |Fair | Poor |Very poor|Fair [Very poori|Fair.
Nipsum ] | | | | | | | i
| | | | ] | | | |
43 |Good | Good |Fair |Good | Poor IPoor }Good |Very poor|Fair.
Port | | | | | | | |
| ] | | | | | | |
yys | Pair | Good |Good | Good | Poor | Poor |Good |Very pooriFair.
port | | | | i | |
| | | | | | | |
45 % | | | | | | |
Renfrow——~e—e—eea—- |Good ‘Good :Good Fair IPoor Poor {Good IVery poor|Pair.
Kirkland—~—e—wemme— ‘Good ‘Good !Good {Fair ‘Poor lPoor ‘Good ‘Very poor |Fair.
ANOCON == mm— icood IGood =Good |Good %Very poor |Very poorlcood iVery poor|Good.
hg:» | | ! | | | |
Renfrow——————e—eeee- | Good :Good {Good lFair {Poor lPoor tGood =Very poor|Fair.
|
Waurikg———e——————— |Fair ;Good :Fair ,Fair |Fair ,Fair {Fair |Fair.

See footnote at end of table.

|Fair
|
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TABLE 10.--WILDLIFE HABITAT--Continued

Potential for habitat elements Potentlial as habltat for--

| |
Map symbol and | | I Wwild | | | |
soll name | Grain | Grasses | herba- | Shrubs | Wetland | Shallow |Openland | Wetland |Rangeland
land seed | and | ceous | | plants | water |wildlife |wildlife |wildlife
| crops | legumes | plants | | | areas | | |
[ | 'I | | ] | | [
| | | | | | | | |
47 {Good | Good | Fair |Fair | Poor | Poor |Good | Poor |Fair.
Ships } | | | | | [ | |
| | | | | | | |
48 |Fair |Pair | Good |Good | Poor |Very poor|Fair |Very poor|Good.
Stephenville | | | | | | | | |
i | | ] | | | | |
4o | i | ] | ] | | |
Stonebuprgr——m—————- {Good ,Good =Good ;Good :Very poor,Very poor|Good ,Very poor | Good.
|
Bluegrove—=—=————- }Fair {Good :Good {Fair ;Poor {Very poor:Good !Very poor|Fair,
: |
50 |Good |Good |Good |Good | Poor |Very poor|Good |Very poor|Good.
Teller | | | | | |
| | | ! | | | | |
51 |Poor |'Poor |Fair ‘| Poor |Very poor|Very poor|Poor |Very poor|Poor.
Tivoll ! | ! | | | |
| | | | | | | 1 |
52 |Poor | Poor | Poor | Poor | Poor |Very poor|Poor |Very poor|Poor.
Treadway | | | | i | |
| | | | | | | | |
53 |Fair | Fair | Poor |Fair | Poor |Very poor|Fair |Very poor|Fair.
Vernon ! I | | | | | | |
| | i | | | | | |
54 ~—~|Good | Good |Fair |Good | Poor |Very poor|Good |Very poor|Fair.
Weswood | | | | | | | | |
| | | | | | | | |
55 |Poor | Poor | Poor | Poor | Poor | Poor | Poor | Poor | Poor.
Weswood Variant ] | | | | | | | |
| | | | | | | | |
56: % | | | | | | | |
Windthorste—-eewa- |Fair |Good |Good |Good |Poor |Very poor|Good }Very poor‘Good.
| | | | | |
Truce=————cem—e————— IFair ‘Good =Good IGood ;Poor }Ve poor{Good“ :Very poor}Good.
57 |Good | Good | Good |Good | Poor |Very poor|Good |Very poor|Good.
Winters | | | | | | |
[ | | | | | | | |
58 -|Good | Good | Good | Good | Poor |Very poorl|Good |Very poor|Good.
Yomont ] | | | | | ! |
| | | | | | | | |
59# |Very poor|Poor |Fair |Good | Poor |Very poor|Poor |Very poor|Fair.
Yomont | | , : = : { |

*# See description of the map -unit for composition and behavior characteristics of the map unit.




110 Soil survey

TABLE 11.--BUILDING SITE DEVELOPMENT

[Some terms that describe restrictive soill fedtures are defined in the Glossary. See text for
definitions of "slight," "moderate," and "severe." Absence of an entry indicates that the
8011 was not rated]

. | | | | |
Map symbol and | Shallow f Dwellings | Dwellings | Small | Local roads
soil name | excavations | without | with |  commerclal | and streets
| | basements | basements | buildings |
I | | | |
| | | | |
1 |Moderate: |Slight—m—m————e |Moderate: |Slight———eceee———- |Moderate:
Altus | wetness. : | wetness. : ; low strength.
2, Jrmmemmmee e |Slight———eec——- |Slight———-——au= |S1ighte—e—eaa—m |Slight———eceea—a- |Moderate: .
Bastrop l ‘ { % 1 low strength.
Y, B | Slight ] Slight |Slightemme—e———— [Moderate: |Moderate:
Bastrop | : : : slope. } low strength.
|
6:# | | |
Bluegrove——————-— |Moderate: |Moderate: |Moderate: |Moderate: |Moderate:
| depth to rock,| shrink-swell, | depth to rock,| depth to rock,| low strength,
| too clayey. 1 t shrink-swell. | shrink-swell, | shrink-swell.
: | | |
Stoneburg-------- |Severe: |Moderate: |Severe: |Moderate: |Moderate:
| depth to rock.} depth to rock.| depth to rock.| depth to rock.| depth to rock.
| . | | |
7 | Severe: |Moderate: |Severe: |Moderate: |Severe:
Bonti | depth to rock.| depth to rock,| depth to rock.| depth to rock.| low strength.
| | shrink-swell. , | |
| | | |
8 |Moderate: |Moderate: |Moderate: |Moderate: | Severe:
Chaney | too clayey. | shrink-swell. ‘ shrink-swell. 1 shrink-swell., | low strength.
| |
| Slight-m—=e—umr | Moderate: |Moderate: |Moderate: |Moderate:
Cisco | | shrink-swell. | shrink-swell. | shrink-swell. | low strength.
| | | | |
10:# | | | | |
Darnelle-———————e |Moderate: |Moderate: |Moderate: |Moderate: |Moderate:
| depth to rock.| depth to rock.| depth to rock.l depth to rock,| depth to rock,
| 1 ‘ = slope., 1 low strength.
|
Truge—=——mmw————— | Severe: |Moderate: |Moderate: |Moderate: | Severe:
| too clayey, | shrink-swell. | shrink-swell. | shrink-swell. | low strength.
| large stones. % | ‘ t
|
11, l2-emmmmmmm——m | Severe: | Severe: | Severe: | Severe: | Severe:
Deandale | too clayey. | shrink-swell. | shrink-swell. | shrink-swell. | shrink-swell,
| { 1 % low strength.
| |
13 | Severe: |Slighteeeme—eee|Slight—-—eeeee- |Slight—memee—- |Moderate:
Devol | cutbanks cave.| : { | low strength.
| |
14 | Severe: |Slighte——m———u= |Slightm———=——aeo |Moderate: |Moderate:
Devol | cutbanks cave. | { | slope. i low strength.
| | |
15, 16=—cem——m———— |Slight | Slight |Slighte—memem—— | S1ighte—emmme—— |Moderate:
Devol | { : I : low strength.
]
17 | Slight |S1ight |Slight-==—em——- |Moderate: |Moderate:
Duffau l | l 1 slope. ‘ low strength.
|
18, 19, 20-—~———— |Slight | Slight | Slightemmmmm——m [Slight=mem—=am- [Moderate:
Enterprise | ’ : : | low strength.
|
- |Slight |Slight |8light—————e-— |Moderate: |Moderate:
Enterprise ‘ | ‘ % slope. ‘ low strength.:
|
22 |Moderate: |Moderate: |Moderate: | Severe: | Severe:
Enterprise | slope. | slope. | slope. | slope. | slope.
| | ] | |
23% |Severe: |Severe: |Severe: |Severe:. | Severe:
Gowen | floods. | floods. | floods. | floods. | floods.
| | |

See footnote at end of table.
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TABLE 11.--BUILDING SITE DEVELOPMENT--Contlnued

| too clayey.
|

hrink-swell,

hrink-swell.

v
hrink-swell.

shrink-swell,
low strength.

| | | | |
Map symbol and | Shallow | Dwellings | Dwellings | Small | Local roads
soll name |  excavations | without | with | commerclal | and.streets
| | basements | basements | buildings |
| | o '
24, 25-———eeeo |Slightee—mean— |Slight————————— |-Slightee—e————- | STight————eemee |Moderate:

Grandfileld | | | | | low strength.

| | | | |
26 | Severe: |Severe: |Severe: | Severe: |Severe:

Kamay | too clayey. | shrink-swell. | shrink-swell. | shrink-swell. | shrink-swell,

{ { | | | low strength.
| | |
27 | Severe: |Severe: |Severe: |Severe: | Severe:

Kirkland | too clayey. | shrink-swell. | shrink-swell. | shrink-swell. | shrink-swell,
| | | | | low strength.
| | | | |

28:% | | | | i

Knocom—mm————- | Severe: | Severe: | Severe: | Severe: | Severe:
| too clayey. | shrink-swell. | shrink-swell. | shrink-swell. | shrink-swell,
| | | | | low strength.
[ | | | |

Oweng————————= | Severe: | Severe: | Severe: | Severe: | Severe:

: too clayey. | shrink-swell. { shrink-swell. | shrink-swell, { shrink-swell.
| |
29— |Severe:. | Severe: | Severe: | Severe: |Severe:

Lincoln | cutbanks cave,| floods. | floods. | floods. | floods.

| floods. | | | |
| | | |
30, 31, 32———=—- | Severe: | Severe: | Severe: |Severe: | Severe:

Mangum | floods, | floods, | floods, | floods, | floods,

: too clayey. : shrink-swell. | shrink-swell, : shrink-swell. | shrink—swell.
|
33, 34 |S1light |Slight——====——- |Slight=—mee——— |Slighte————aaav |Moderate:
Minco | | | | low strength.
| ] | : |
35, 36 |Slight |Slight—————eee |Slight-——mm——e—o |Moderate: |Moderate:
Minco | | | | slope. | low strength.
| | |
37, 38, 39----- |Slighte=e—em——- |Slight=m—m———m-x |S1ighte—-m————- |Slight=m—mmm——— |Moderate:

Motley | | | | | low strength.

| | | | |
4o:# | | | |

Nebgen——ee—e—— |Moderate: | Severe: | Severe: |Severe: |Moderate:
| depth to rock.| depth to rock.| depth to rock.| depth to rock.| depth to rock.
| | [ |

Grandfield |S1ight |Slightmmemmean— | S1lightemem———- |Moderate: |Moderate:
| | | | slope. { low strength.
i | |

Callahan—————- | Severe: |Moderate: |Moderate: |[Moderate: | Severe:
| too clayey, | shrink-swell. | shrink-swell, | shrink-swell. | low strength.
| depth to rock.l | depth to rock. | |
| | | | |

hy:#* | | | |

Nebgen———eee—- |Moderate: | Severe: | Severe: | Severe: | Moderate:
| depth to rock.| depth to rock.| depth to rock.| depth to rock.| depth to rock.
| | | | |

OWeng==eem—e— | Severe: | Severe: | Severe: |Severe: |Severe:
| too clayey, | shrink-swell, | shrink-swell, | shrink-swell, | shrink-swell,
| slope. | slope. | slope. : slope. | slope.
| | | |

42 | Severe: |Moderate: |Moderate: |Moderate: | Severe:

Nipsum | too clayey. | shrink-swell. | shrink-swell. | shrink-swell. | low strength,

| | | | |
43 | Severe |Severe: | Severe: |Severe: |Moderate:

Port | floods. | floods. | floods. | floods. | low strength,
| | i | | shrink-swell,
| | | | | floods.
| | | | |

Liyw | Severe: |Severe: | Severe: |Severe: |Severe:

Port | floods. | floods. | floods. | floods. ‘ floods.

| | | |
45 % | | | ] |

Renfrow——————- | Severe: {S evere: }S vere: :s ere: =Severe;

| | | |
| | | |

See footnote at end of table.
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TABLE 11.-~BUILDING SITE DEVELOPMENT--Continued

Soil survey

| | | | |
Map 'symbol and | Shallow | Dwellings | Dwellings | Small | Local roads
soil name | excavations | without | with | commercial | and streets

| | basements . | basements | builldings |

| | | | |

| | | | |

hs:# | | | | |

Kirkland-—=—w——ee-- |Severe: | Severe: | Severe: | Severe: | Severe:
| too clayey. | shrink-swell. | shrink-swell. | shrink-swell. | shrink-swell,
| ! } } } low strength.

Anocon———memmm——— |Moderate: |Moderate: |Moderate: |Moderate: |Severe:
| too clayey. t shrink-swell. } shrink-swell. | shrink-swell. | low strength.
i | |

h6:¥ ! | | | !

Renfrowe~w——————=- |Severe: | Severe: | Severe: | Severe: |Severe:
| too clayey. | shrink-swell. | shrink-swell. | shrink-swell. | shrink-swell,
I ’ : } l low strength.

Waurika-———-ee——= | Severe: |Severe: | Severe: | Severe:. |Severe:

‘ | wetness, | wetness, | wetness, | wetness, | low strength,
| too clayey. ; shrink-swell, : shrink-swell. | shrink-swell. | shrink-swell.
| | |

47 | Severe: | Severe: | Severe: | Severe: | Severe:

Ships | too clayey, | floods, | floods, | floods, | shrink-swell,
| floods. | shrink—swell. | shrink-swell. | shrink-swell. | floods.
| | |

48 |Moderate: ISlight ————————— |Moderate: {Slightememe———— |Moderate:

Stephenville | depth to rock.| | depth to rock.l| | low strength.

i | | | |
4o | | | |

Stoneburg----—---- | Severe: |Moderate: | Severe: |Moderate: |Moderate:
| depth to rock.| depth to rock.| depth to rock.| depth to rock.| depth to rock.
| | i | |

Bluegrove-———=—-- |Moderate: |Moderate: |Moderate: |Moderate: [Moderate:
| depth to rock,| shrink-swell. | depth to rock,| depth to rock,| low strength,
l too clayey. | ‘ shrink-swell. | shrink-swell, | shrink-swell,

50 |Slight——eeem——e |Slight—eeem—e—m | Slight=—emmm——— |Slighteeeeme——— |Moderate:

Teller { { I : : low strength.

51 | Severe |Moderate: |Moderate: |Severe: |Moderate:

Tivoli | cutbanks cave,| slope. | slope. | slope. | slope.
| too sandy. : : : |
| |

52 | Severe: | Severe: | Severe: | Severe: |Severe:

Treadway | too clayey. | floods, | floods, | floods, | shrink-swell,
| | shrink-swell. ; shrink-swell, | shrink-swell. | low strength.
| | | |

53—-- |Severe: |Severe: | Severe: | Severe: | Severe:

Vernon | too clayey. | shrink-swell. | shrink-swell. | shrink-swell. | low strength,
| : ’ : } shrink-swell.
|

54 |Severe: | Severe: |Severe: | Severe: |Moderate:

Weswood | floods. | floods. ‘ floods, | floods. | low strength.

| 1 ' | |
55 | Severe: | Severe: | Severe: | Severe: |Moderate:

Weswood Variant | floods. : floods, | floods, : floods. | low strength.

| | . |
56: % | | | | |

Windthorgt——————-— |Moderate: |Moderate: |Moderate: |Moderate: | Severe:
| too clayey. | shrink-swell. | shrink-swell. | shrink-swell. | low strength.

| | | |

TrUCE——— e m i | Severe: |Moderate: |Moderate: |Moderate: IS evere:
| too clayey. | shrink-swell. | shrink-swell. | shrink-swell. | low strength.

| | i | |
57 : |Moderate: |Moderate: |Moderate: |Moderate: | Severe:

Winters | too clayey. : shrink-swell. | shrink-swell. { shrink-swell. | low strength.

| | |
58 |Severe | Severe: |Severe: |Severe: | Severe: -

Yomont | floods. | floods. - | floods. | floods. | floods.

| | | |

See footnote at end of tqble.
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TABLE 11.--BUILDING SITE DEVELOPMENT--Continued

| | | | ]
Map symbol and | Shallow | Dwellings | Dwellings | Small | Local roads
soll name | excavations | without | with | commercial | and streets
| | basements | basements | buildings }
| | | |
| | | | |
59#% | Severe: | Severe: |Severe: | Severe: | Severe:
Yomont { floods., : floods. : floods, } floods. : floods.

¥ See description of the map unit for composition and behavior characteristics of the map unit.
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[Some terms that describe restrictive soil features are defined in the Glossary.

TABLE. 12.--SANITARY FACILITIES

Soil survey

See text for definitions of

"slight," "moderate," "good," "fair," and other terms. Absence of an entry indicates that the soll was
not rated] :
| | 1 | |
Map symbol and | Septic tank | Sewage lagoon | Trench | Area | Daily cover
soll name | absorption | areas | sanitary | sanitary | for landfill
| fields | | landfill | landfill |
| | | | |
| | | | |
1- | Severe: |[Moderate: |Moderate: |Slighteemcmme e |Good.
Altus | wetness. | seepage, | wetness. | |
| | wetness. | | |
| | | | |
2 |Moderate: |Moderate: |Slight—-mececeaa— | Slighteeemem e |Good.
Bastrop | percs slowly. , seepage. l : i
!
3, 4, Semmomeem |Moderate: |Moderate: |Slight—m—mme——mme |Slighte—m—me————— | Good.
Bastrop | percs slowly. | seepage, | | |
| slope. | | |
| | | | |
6:% | | | ] |
Bluegrove—————w——— | Severe: |Severe: | Severe: |Slightem—e—e—e— e |Fair:
| percs slowly, | depth to rock. | depth to rock. | | too clayey.
| depth to rock. | ‘ { |
| | |
Stoneburg=-—ee=--- | Severe: | Severe: |Severe: | Slightemme—mem———— |Fair:
| depth to rock, | depth to rock. | depth to rock. | | thin layer.
| percs slowly. % 1 { I
7 | Severe: | Severe: | Severe: |Slight=meme—————— |Fair:
Bonti | percs slowly, | depth to rock. | depth to rock. | | depth to rock.
| depth to rock. 1 l ‘ ‘
|
8 | Severe: |Slighteweeeeaaaaa |Moderate: |Slightecemma e | Poor:
Chaney | percs slowly. : : too clayey. ; , thin layer.
[
9 |Slight—me=m—=m—e— |Moderate: |Severe: }Slight=—mecmm——ee |Good.
Cisco | | seepage, | seepage. |
| | slope. | | |
| | | | |
10:# | ] | | |
Darnell-——————————e | Severe: | Severe: | Severe: | Severe: jPoor
| depth to rock. | depth to rock, | seepage, | seepage, | thin layer.
| | seepage, | depth to rock. | depth to rock. |
| | slope. | |
| | | | |
Truce=—=m—er—————— | Severe: |Moderate: | Severe: |Slightem———meeaea | Poor:
| percs slowly. | large stones, | too clayey, | | thin layer,
| slope. | large stones. { | large stones.
| |
11 | Severe: |Slight=emeee—m——— |Severe: |Slight—m—eemm—eeee |Pair:
Deandale | percs slowly. | % too clayey. 1 = too clayey.
] |
12- | Severe: |Moderate: | Severe: | Slighteeemeeaaaaa |Fair:
Deandale | percs slowly. | slope. } too clayey. ; , too clayey.
|
13, lHemmmemmceeeem [Slight—————-me—= | Severe: |Severe: |Severe: |Fair:
Devol | 1 seepage. 1 seepage. l seepage. t too sandy.
|
15, 16memmmmemm—m—— |Slight——m—e—ea——— | Severe: | Severe: | Severe: |Good.
Devol { : seepage. ; seepage. } seepage. :
17 |Slight——meeaaa——o |Moderate: |Slight |S1ight |Good.
Duffau | | seepage, | | |
; | slope. , { }
18, 19, 20, 2l-===- |Slight————e——eeeo |Severe: |Severe: |Severe: |Good.
Enterprise } } seepage. l seepage. ‘ seepage. :
22 |Moderate: | Severe: |Severe: |Severe: |Fair:
Enterprise { slope. ’ seepage. { seepage. : seepage. : slope.
23%- |Severe: |Severe: |Severe: | Severe: | Good.
Gowen | floods. | floods, | floods. | floods. |
| | | I

See footnote at

end of table.
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TABLE 12.--SANITARY FACILITIES--Continued

115

| floods.
|

| ] [ | |
Map symbol and | Septic tank | Sewage lagoon | Trench | Area - | - -Daily cover
soll name | absorption | areas | sanitary | sanitary |  for landfill
| flelds | ) landfill | landfill |
T | | | |
24, 25— | Slight——e—eeee———e |Moderate: | Slighteeer——meame |Slight——e—e—emeeen | Good.
Grandfield | l seepage. l : :
26 |Severe: |Moderate: | Severe: |Slight=——=wem—sea|Fair:
Kamay = percs slowly. l slope. | too clayey. l % too clayey.
27 | Severe: - 1Slighte—mmmmeeeeee | Severe: |Slight——cemm———— | Poor:
Kirkland | percs slowly. | | too clayey. | | thin layer,
| | | | | too clayey.
| | | | |
28:# | i | | ]
Knocom—mmmemmmmme e |Severe: | Severe | Severe: |Slight———memaa——o | Poor:
| percs slowly, | slope, | too clayey. | | too clayey.
; depth to rock. { depth to rock. , : :
OWens§———————ceeaaee |Severe: | Severe |Severe: |Slight—m===cmme—m | Poor:
| percs slowly, | slope. | too clayey. [ | too clayey,
} depth to rock. , : , : area reclaim,
29 : | Severe | Severe: | Severe | Severe: | Poor
Lincoln | floods. | seepage, | floods, | floods, | thin layer.
| | floods. | seepage, | seepage. |
} ‘ } too sandy. ‘ {
30, 31, 32-—c—mm—mee | Severe | Severe: | Severe: | Severe: |Poor:
Mangum | floods, | floods. | floods. | floods., | too clayey.
| percs slowly. ‘ } ‘ %
33 | Slighte——emm e |Moderate: |Slight———————— e | Slighteeemmee——— |Good.,
Minco : ; seepage. ! { :
34, 35, 36m————mm—am {Slight—smmme————— |Moderate: |Slightem—mm—sm—e— |Slightemmmeecm———— |Good.
Minco | | seepage, | | |
} = slope. } : }
37 - |Slighteemmmmmeeae |Moderate: |Slight———=ea—aa-- | Slight—m——eea———— | Good.
Motley ‘ | seepage. ‘ | ‘
38, 39~m—mmmmmemeeem |Slightemee——m—me—— IModerate: |Slightee—mme———e— |Slightmmeme—————— | Good.
Motley | | slope, | |-
| | seepage. | |
| | | | |
ho:# | | | | |
Nebgen-mweeecemme—— | Severe: |Severe: |Moderate |Slighteeeeeec———— | Poor:
| depth to rock. | depth to rock, | depth to rock. | | thin layer.
{ | slope. , | :
Grandfield————mmm—- |Slight—mm——————— |Moderate: |Slight—m—mme————— |Slighte——eeecea—— |Good.
: | seepage. { ‘ |
CallahaNee—————e———- | Severe: |Moderate: | Severe: |Slighte-memem———— | Poor:
| percs slowly. | slope. | too clayey, | | thin layer.
| | depth to rock. | |
| | | | |
4y | | | | |
Nebgen———————e—aaao |Severe: |Severe: |Moderate: |Slightem————————— | Poor:
| depth to rock. | depth to rock, | depth to rock. | | thin layer.
| | slope. | | |
| | | | |
OWeNng=mmmeem e e |Severe: |Severe: |Severe: |Severe: | Poor
| percs slowly, | slope. | too clayey, | slope. | too clayey,
| slope, | | slope. | | area reclaim.
l depth to rock. } ‘ ‘ ‘
42 | Severe: | Slight—~—mmmm———— | Severe: | Severe: {Poor:
Nipsum I percs slowly. { : too clayey. ; too clayey. ; too clayey.
43 |Severe: | Severe: |Severe: | Severe: |Fair
Port % floods, 1 floods. } floods. 1 too clayey.

See footnote at end of table.
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TABLE 12.--SANITARY FACILITIES--Continued

Soil survey

| | | | |
Map symbol and | Septic tank | Sewage lagoon | Trench | Area | Daily cover
soil name | absorption | areas | sanitary | sanitary | for landfill
| fields | | landfill | landfill |
| | I [ |
| | | | |
hyw | Severe: | Severe | Severe: | Severe |Good.
Port : floods. { floods. | floods. | floods. |
| | |
45 | | | | |
Renfroww—————e———- | Severe: | Slight————memem—— | Severe: |Slight—emeemecaa—— |Poor:
| percs slowly. ; | too clayey. , | thin layer.
| |
Kirklande—eeee=a-- | Severe: |Slightemmem e |Severe: |Slighte—mecmmeeee | Poor:
| percs slowly. | | too clayey. | | thin layer,
{ : ; # , too clayey.
AnocoON-—==mm—————— | Severe: |Slight=———memeeme |Moderate: |Slighte—mememe——— |Fair:
| percs slowly. I | too clayey. l | too clayey.
| |
yg:w | | | | |
Renfrow-———e—c———=- | Severe: |Slightem————————- | Severe: |Slightemmeemeeaa- | Poor:
| percs slowly. } ‘ too clayey. ‘ | thin layer.
|
Waurika-——eecm———— | Severe: jSlightee—mmmm—ma | Severe: |Severe: | Poor:
| percs slowly, | | too clayey. | wetness. | thin layer.
| wetness. ] ‘ | |
| | ] | |
47~ | Severe: | Severe |'severe: | Severe | Poor
Ships | percs slowly, | floods. | too clayey, | floods. | too clayey.
} floods. ‘ l floods. ‘ |
48 | Severe: | Severe: |Moderate: |Slighte—mae e e jFair:
Stephenville | depth to rock. | depth to rock. | depth to rock. | | thin layer,
| | | | | too sandy.
| | | | |
4g:# | | | | |
Stoneburg-=——-==—-- | Severe: | Severe |Severe: |Slightere—mee————— |Fair:
| depth to rock, | depth to rock. | depth to rock. | | thin layer.
| percs slowly. , ; : :
|
Bluegrove———m==n-- |Severe: |Severe |Severe: |Slighte————e————— |Fair:
| percs slowly, | depth to rock. | depth to rock. | | too clayey.
| depth to rock. | : : |
| [ |
50 |Slighte—m—ee————— | Severe: | Severe: |S1lightemmemee e ——— |Good.
Teller | | seepage. 1 seepage. 1 I
|
51 |Moderate | Severe: | Severe: | Severe: | Poor:
Tivoll | slope. | seepage, | seepage, | seepage. | too sandy.
| | slope. | too sandy. | |
| | | | |
52 | Severe: | Severe: |Severe: |Moderate: |Poor:
Treadway | percs .slowly. | floods. | too clayey. | floods. | hard.to pack,
| % ‘ ‘ | too clayey.
[
53 | Severe: |Moderate: | Severe: |Slighte—memm— e |Poor:
Vernon | percs slowly. , slope. ; too clayey. : : too clayey.
|
54 | Severe: | Severe: |Severe: | Severe: |Good.
Weswood | floods. | floods. ‘ floods. l floods., 1
| |
| Severe: | Severe: | Severe: | Severe |Pair:
Weswood Variant | floods. | floods. : floods., - , floods. | too clayey.
| | |
56: % | | | | |
Windthorste————--- | Severe: |Moderate: | Moderate: | Slighteemeececana— |Fair:
| percs slowly. | slope. , too clayey. : = too clayey.
| |
Truce | Severe: |Moderate: | Severe: [Slight=————mea—aa | Poor:
| percs slowly. | slope. | too .clayey. | ‘ thin layer.
| : | | | .
57 |Moderate: |Moderate: |Moderate: | Slightememee————— |Fair:
Winters | percs slowly. } slope. l too clayey. ;

See footnote at end of table,

| too clayey.
I
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I | | | 1
Map symbol and |  Septic tank | Sewage lagoon | Trench | Area | Daily cover
5011 name | absorption | areas ] sanitary | sanitary | for landfill
| fields | | landf1ll | landfill |
i | | [ |
| ] | | ]
58 | Severe: | Severe: | Severe: | Severe: |Good.
Yomont | floods. | floods, | seepage, | seepage, |
I ‘ seepage. ‘ floods. ‘ floods. H
59% | Severe: |Severe: |Severe: |Severe: {Good,
Yomont | floods. | floods, | seepage, | seepage, |
i ‘ seepage. ‘ floods. ‘ floods. }

# See description of the map unit

for composition

and behavior characteristics of the map unit.
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TABLE 13.--CONSTRUCTION MATERIALS

[Some terms that describe restrictive soll features are defined in the (Glossary. See téxt for definitions of
"good," "failr," and "poor." Absence of an entry indicates that the soil was not rated]

too clayey.

] o | I
Map symbol and | Roadfill | Sand | Gravel | Topsoll
soll name | | | |
| | | |
i | | |
| | | |
lemmmmem |Fair: . |Unsulted: jUnsuited: |Good.
Altus | low strength. : excess fines. | excess fines. |
[ I |
2, 3, U, Bemmeema e |Pair: | Poor: |Unsuited: |Good.
Bastrop | low strength. | excess fines. | excess fines. |
| : | | |
6:% | | | |
Bluegrove——————mm——==- | Poor: |Unsuited: |Unsuited: |Fair:
| thin layer. ‘ excess fines. | excess fines. | thin layer.
| | |
Stoneburg-————-c=———- | Poor: |Unsuited: |Unsuited: |Fair:
| thin layer. | excess fines. | excess fines. | thin layer.
] | | |
7 --|Poor: lUnsuited: |Unsulted: |Fair:
Bonti | thin layer, | excess fines. | excess fines. | thin layer.
| low strength. } | |
| | i
8 | Poor: |Unsuited: |Unsuited: | Poor:
Chaney | low strength. I excess filnes. | excess fines. | too sandy.
| | |
9- | Pair: |Unsuited: |Unsuited: |Fair:
Cisco | low strength. | excess fines. | excess fines. | thin layer.
| | | |
10:# | | | |
Darnell———eee——ecemm—— |Falr: |Unsulted: |Unsuited: |Fair:
| low strength, | excess fines. | excess fines. | thin layer.
l thin layer. ‘ ‘ {
Truce |Poor |Unsuited: |Unsuited: |Poor:
| low strength. : excess fines. | excess fines. | large stones.
I | |
11, 12 | Poor |Unsuited: |Unsuited: | Fair
Deandale | shrink-swell, | excess fines. | excess fines. | thin layer,
| low strength. } | | too clayey.
| | |
13, 14 |Fair: | Poor: |Unsuited: |Falr:
Devol | low strength. | excess fines. | excess fines. ‘ too sandy.
| | |
15, 16=cremmcm e |Pair: | Poor: |Unsulted: |Good.,
Devol | low strength. | excess fines. | excess fines, |
| | | |
17 |Fair: |Unsuited: |Unsuited: | Poor:
Duffau | low strength. l excess fines. } excess fines, | too sandy.
| |
18, 19, 20, 2l-w—cw——- |Fair: |Unsuited: |Unsuited: | Good.
Enterprise { low strength. { excess fines, { excess fines. |
|
22 |Fair: |Unsuited: |Unsuited: {Fair:
Enterprise | low strength. } excess fines. | excess fines. ‘ slope.
| ]
23% | Poor: |Unsuited: |Unsuited: |Good.
Gowen | low strength. ; excess fines, : excess fines. |
! |
24 |Pair: {Unsuited: |Unsuited: | Poor:
Grandfield | low strength. 1 excess fines. ‘ excess fines. ‘ too sandy.
|
25— |Fair: |Unsuited: |Unsulted: |Good .,
Grandfield | low strength. : excess filnes. } excess fines. |
| |
26 ——— |Poor: |Unsulted: |Unsuited: |Fair:
Kamay | shrink-swell, % excess fines. = excess fines, | thin layer,
1 |
| | | |

See footnote at end of table.



Clay County, Texas

TABLE 13.--CONSTRUCTION MATERIALS--Continued
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shrink-swell,

excess fines.

excess fines,

thin layer.

| [ ] | [
Map symbol and | Roadfill | Sand | Gravel | Topsoil
s01l name | | | |
. | | | |
I | [ |
| | | |
27- | Poor: |Unsuited: |Unsuited: | Fair
Kirkland | low strength, | excess fines. | excess fines. | too clayey.
| shrink-swell. | Il ‘
| |
28:# | | ] |
Knoco | Poor: N |Unsuited: |Unsuited: | Poor:
| low strength, | excess fines. | excess fines. | too clayey.
| shrink-swell. | | |
| | | |
Owens | Poor: ) |Unsuited: |Unsuited: | Poor:
| shrink-swell. | excess fines.: | excess fines. | too clayey.
| | | |
29 | Good |Fal |Unsuited: |Fair:
Lincoln | i xcess fines. | excess fines,. | thin layer.
| | | |
30, 31, 32--—cccmc———a | Poor |Unsuited: |Unsulted: | Poor:
Mangum | low strength, | excess fines., | excess fines. | too clayey.
| shrink-swell. | : |
. | | f
33, 34, 35, 36~m—a—a—m ~|Pair: |Unsuited: |Unsuited: |Good.
Minco | low strength. | excess fines. ‘ excess filnes. |
| | |
37, 38, 39——————cenv |Fair: |Unsulited: |Unsuited: | Fair:
Motley | low strength. | excess fines. | excess fines. | thin layer,
: I ‘I } too clayey.
40:% | | | |
Nebgen |Fair: |Unsuited: |Unsuited: | Poor:
| low strength. | excess fines. | excess fines. | thin layer.
| | |
Grandfielme-me—e—aas |Fair: |Unsuited: |Unsuited: | Good.
| low strength. | excess fines. | excess fines. |
] | | |
Callahan-—————eem—m———— | Poor: |Unsuited: |Unsuited: | Poor:
| low strength. | excess fines. | excess fines. | thin layer.
| | | ]
h1:# | | ! |
Nebgen |Fair: |Unsuited: |Unsuited: | Poor:
| low strength. | excess fines. | excess fines. | thin layer.
| | | |
Owens |Poor: |Unsuited: |Unsuited: | Poor:
: shrink-swell. | excess fines. | excess fines, , too clayey.
| |
42 —---|Poor: |Unsuited: |Unsuited: IPoor'
Nipsum I low strength. | excess fines. | excess fines. { too clayey.
] |
43 |Fair: jUnsuited: |Unsuited: |Fair:
Port | low strength, | excess filnes, | excess fines. | too clayey.
I shrink-swell. | ‘ ‘
|
Lys |Pair: |Unsuited: |Unsuited: | Good.
Port | low strength, | excess fines. | excess fines. |
| shrink-swell. | 1 : I
| |
ELLE | | |
Renfrow—————e———eeeoe e | Poor: |Unsuited: |Unsuited: |Fair:
| low strength, | excess fines. | excess fines. | thin layer.
i shrink-swell. | : {
|
Kirklandeeeeeecomaaa- | Poor: |Unsuited: |Unsulted: |Fair:
| low strength, | excess fines. | excess fines. | too clayey.
{ shrink-swell. | : :
|
Anocon |Fair: |Unsuited: |Unsuited: ,Fair:
| |
| | |
| | |

|
! low strength.

See footnote at end of table,
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TABLE 13.-~CONSTRUCTION MATERIALS--Continued

Soil survey.

|

|
Map symbol and | Roadf1ill Sand | Gravel | Topsoil
soll name | | | | '
| | | ]
i 1 | |
| | | |
46w | | | |
RenfroW——eeme——mmmaaa— | Poor |Unsuited: JUnsuited:. |Fair:
| low strength, | excess fines. | excess fines. | thin layer.
| shrink-swell. | : |
I | |
Waurikg—-—eeo—memeeam | Poor: |Unsuited: |Unsuited: |Fair:
| low strength, | excess fines. | excess fines. | thin layer.
; shrink-swell. | } |
! |
47 |Poor: |Unsuited: |Unsulted: | Poor:
Ships | low strength, | excess fines, | excess fines, | too clayey.
| shrink-swell. | | |
| | } )
48 |Fair: |Unsuited: |Unsulited: | Poor.
Stephenville | thin layer, | excess fines, | excess fines. | too sandy.
: low strength. { , |
|
4g:» | | | |
Stoneburg--———~——e—a-- |Poor: |Unsuited: jUnsuited: |Fair:
| thin layer. | excess fines, ; excess fines. | thin layer.
| |
Bluegrove———————————- {Poor: [Unsuited: [Unsuited: |Fair:
| thin layer. | excess fines. | excess fines. | thin layer.
| | ] |
50 | Good |Unsuited: |Unsuited: Good.,
Teller | | excess fines. | excess fines. |
| | | i
51 |Good |Fair: |Unsuited: |Poor:
Tivoli ‘ | excess fines,. | excess fines. | too sandy.
| | ) |
52 ---|Poor: |Unsuited: |Unsuited: | Poor:
Treadway | low strength, | excess fines, | excess fines. I thin layer.
| shrink-swell. | } |
) | |
53 |Poor: |Unsuited: |Unsuited: | Poor:
Vernon | shrink-swell, | excess fines. | excess fines. | too clayey.
| low strength. i | |
| | | |
54 |Fair: |Unsuited: |Unsuited: |Good.
Weswood } low strength. , excess fines, | excess fines, |
| |
55 |Fair: |Unsuited: |Unsuited: jPoor:
Weswood Variant | low strength. | excess fines, | excess fines. | excess salt,
| ] | |
56: % | | 1 |
Windthorstee—ceeean-- | Poor: |Unsuited: {Unsulted: |Fair:
| low strength. | excess fines. { excess fines. | thin layer.
| | | |
Truce jPoor: |Unsuited: {Unsuited: |Pair:
| low strength, | excess fines, | excess fines. | thin layer.
! | | |
7 | Poor: |Unsuited: |Unsuited: |Patir:
Winters } low strength. | excess fines. ‘ excess fines. | thin layer.
| |
58, 59¢% |Fair: |Unsuited: |Unsuited: |Good.
Yomont : low strength. ; excess fines. | excess fines, |
] |

# See description of the map unit

for composition and behavior characteristics of

the map unit.
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TABLE 14.--WATER MANAGEMENT

[Some terms that describe restrictive soil features are defined in the Glossary. See text for definitlons of
"glight," "moderate," and "severe." Absence of. an-entry. indicates that the soll.was not evaluated]

Limitations for-- Features affecting--

| shrink-swell.

| 1
Map symbol and | Pond [ Embankments, | Aquifer-fed | | Terraces
soil name | reservoir | dikes, and | excavated | Irrigation | and | Grassed
| areas | levees | porids- | | diversions | waterways
] | ] ] | |
| | | | |
1 |Moderate: |Moderate: |Moderate: |Pavorable—————- |Favorable~~—w—m | Favorable.
Altus | seepage. | unstable f1ll,| slow refill. |
| | piping, | | | |
: | compressible. | { | |
| | | |
2, 3, b4, Bremmmeem | Moderate: |Slight— ...--==|Severe: |Fast intake, |Soil blowing---|Erodes easily.
Bastrop | seepage. | | no water. | soil blowing, | |
| | ! | slope. | |
| | | i | |
6:% | | | | ] |
Bluegrove———————- | Severe: |Moderate: |Severe: |Rooting depth, |Complex slope, |Percs slowly,
| depth to rock.| thin layer. ; no water, | percs slowly. | depth to rock.| rooting depth.
| | | I |
Stoneburg-———-—-- | Severe: |Moderate: |Severe: |Rooting depth, |Depth to rock--|Percs slowly,
| depth to rock.| thin layer. | no water. | erodes easily.| rooting depth.
| ' | | | |
7 | Severe: |Moderate: |Severe: |Slow intake~--~|Depth to rock--|Percs slowly,
Bonti | depth to rock.| thin layer. | no water. | | : rooting depth.
| | | |
8 |Slight———eeaeo- |Moderate: |Severe: |Percs slowly, |Piping, |Erodes easily.
Chaney | | erodes easily.| no water. | soil blowing. | erodes easily.|
| | | | | |
9 |Moderate: |Moderate: | Severe: |Erodes easlly |Erodes easily |Erodes easily.
Cisco { seepage. | erodes easily.i no water. { | |
| | |
10:% } | ! | | |
Darnell———e——e——— | Severe: | Severe: | Severe: | Slope, |Depth to rock |Rooting depth,
| seepage. | thin layer. | no water. | rooting depth.l| { depth to rock.
| | o
TruCgmmmmm——————— |Slightem—mm———e | Severe: |Severe: |Slow intake, |Slope, |Slope,
| | large stones. | no water. | complex slope.| large stones. | large stones.
i | | ’ |
11, 12-ccmmmmc e |Slightemeememe |Moderate: |Severe: |Slow intake----|Percs slowly---|Percs slowly.
Deandale | | shrink-swell. | no water. | |
| | | | |
13, '14, 15, 16----|Severe: |Severe: |Severe: |Past intake, |Soil blowing--~|Favorable.
Devol | seepage. | piping. | no water. | soil blowing, | |
} | E | Store | |
17 e |Moderate: |Moderate: | Severe: |Soil blowing, |Soil blowing, |Erodes easily.
Duffau | seepage. | erodes easily,| no water, | erodes easily.| erodes easily.|
: T | : |
18, 19, 20, 21----|Severe: |Moderate: |Severe: |Fast intake----|Erodes easily |Favorable.
Enterprise | seepage. | piping, | no water. | | |
I | unstable f111.|| | | |
i | | |
22mmm e e | Severe: |Moderate: |Severe: |Slope~m———mmm——— |Slope, |Slope,
Enterprise | seepage. | piping, | no water, | | erodes easily.| erodes easily.
I : unstable fill, { , i |
|
23 ¥ e IModerate: |Moderate: |Severe: |Floods—mmmm—me—- |Wetnesgmm——ee=x | Favorable.
Gowen | seepage. % compressible. | no water. |
) | |
24, 25-mmmme e |Moderate: |Moderate: | Severe: |Favorable=m==== | Pavorable—————- | Favorable.
Grandfield | seepage. | unstable fill,| no water. |
| | piping, | | | |
| | compressible. | | } |
| | | |
L it tatatet |Slightem—=me |Moderate: |Severe: |Slow intake, |Percs slowly---|Percs slowly.
Kamay | unstable fi1ll,| no water. | percs slowly. | ‘
| | |
| | | |

See footnote at end of table.
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TABLE 14.--WATER MANAGEMENT--Continued

Soil survey

| Limitations for-- | Features affecting--
Map symbol and | Pond [ Embankments, Aquifer-fed | Terraces
soll name | reservolir | dikes, and excavated | Irrigation and | Grassed
| areas | levees ponds | diversions | waterways
| | | [
| | | |
27 |Slightemmmm—m—— |Severe: | Severe: |Slow intake----|Percs slowly, Percs slowly.
Kirkland | | compressible, | no water. | | piping.
| | piping. | | | |
| | | | | |
28:# | | | | |
KNnoco—=emmemmeaea— |Slight———e————- |Moderate: |Severe: |Not needed——--- |Not needed----- Not needed.
| | shrink-swell. | no water. = |
! | |
OWeng=rmm————————— | S1ight~————oemv |Moderate: | Severe: |Droughty, |Slope, |Droughty,
| | compressible, | no water. | percs slowly, | rooting depth,| erodes easily,
| | large stones. ‘ = large stones. | large stones. | large stones.
| |
29 | Severe: | Severe: | Severe: | Floods, |Not needed====- |Not needed.
Lincoln ; seepage. : seepage. { no water., : droughty. : |
|
30, 31, 32~——-==-- |Slight—————eeee |Moderate: |Severe: |Floods, |Not needed----- INot needed.
Mangum | | hard to pack. | no water. ‘ slow intake. | |
. |
33 |Moderate:’ |Moderate: | Severe: | Favorable-————- | Favorable-——=-= | Favorable.
Minco | seepage. | unstable fi1ll,| no water. |
| | compressible, | | | |
| P | : :
34, 35, 36e———a—— |Moderate: |Moderate: |Severe: |Erodes easily |Erodes easily |Erodes easily.
Minco | seepage. | unstable fill,| no water. | | |
| | compressible, | } | |
l piping. : |
37 Moderate: |Moderate: | Severe: Favorable=————- | Favorable—~—=———= Favorable.
Motley | seepage. | piping, | no water. |
| ‘ seepage. ‘ | }
38, 39-emmmm—————e Moderate: |Moderate: |Severe: Slopem—=me—m——a= | Favorable—————- Favorable.
Motley seepage. | piping, | no water.
| seepage. | | |
| | |
4o:# | | |
Nebgen-——===——e-- Severe: | Severe: |Severe: Droughty, |Rooting depth, |Droughty,
| depth to rock.| thin layer. | no water. | rooting depth,| depth to rock,| rooting depth,
| | | } large stones. | large stones. | slope.
| | | :
Grandfield——----~ |Moderate: |Moderate: |Severe: |Favorable——-—-—-~ |Pavorable—————- |Favorable.
| seepage. | unstable fill,| no water. | |
! |- piping, | | | |
‘ ‘ compressible. : ‘ l }
Callahan--———————— | Severe: |Moderate: | Severe: |Percs slowly---|Percs slowly---|Percs slowly.
|- depth to rock.{ compressible. ; no water, : I l
|
41:» | | | | | |
Nebgene—=mm—————r | Severe: | Severe: | Severe: |Droughty, |Rooting depth, |Droughty,
| depth to rock.| thin layer. | no water. | rooting depth,| depth to rock,| rooting depth,
| | | | large stones. | large stones. | slope,
| | I : , : large stones.
| o
OWens———ee———m——— |Slight————eeeee |Moderate: |Severe: |Droughty, |Slope, |Droughty,
| | compressible, | no water. | percs slowly, | rooting depth,| erodes easily,
| | large stones. | } large stones. : large stones. | large stones.
| | ‘
42 |Slighte————=eeuv |Moderate: | Severe: |Slow intake----|Favorable------ |Favorable.
Nipsum | | compressible, | no water. | |
| R | | :
T Y1 PO —— {Moderate: |Moderate: Is evere: |Erodes easily, |Not needed----- |Not needed.
Port | seepage. | piping. | deep to water.‘ floods. | |
| | | |
45w | | | |
Renfrow-——————e-- |Slight-—==-=—-- |Moderate: |Severe: |Erodes easily, |Erodes easily, |Erodes easily,
| | unstable fill,| no water. | percs slowly. | percs slowly. | percs slowly.
| | compressible. { : : |
]

See footnote at end of table.
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TABLE' 14.--WATER MANAGEMENT--Continued

Map symbol and

Limitations for-- Features affecting--

Aquifer-fed

|
Pond [ Embankments, ] | . | Terraces i
soll name reservolr | dikes, and | excavated | Irrigation | and | Grassed
areas | levees | ponds | | diversions | waterways
| [ | 1 |
| | | | }
45 . | | | | |

Kirkland—————eee- |Slight=-eeceee—- |Severe: |Severe: {Slow intake----|Percs slowly, |Percs slowly.

] | compressible, | no water. | . | piping. |
, piping. | ; : |

Anocon-c-eemmem—— Slight———meeee- |Slight—————ae- | Severe: |Complex slope, |[Favorable—-m-—=—-=- | Favorable.
| | | no water. | slow intake. |
| | | | | |

46 ! | | | ‘ | |

Renfrow-————ceeeex |Slighte——eecaam |Moderate: |Severe: |Erodes easily, |Erodes easily, |Erodes easily,
| | unstable f111,| rno water. | percs slowly. | percs slowly. | percs slowly.
: | compressible. | : l

| | |

Waurika———eee——a- |Slight———————a—u |Moderate: |Severe: |Wetness, |Not needed====- |Not needed.
| | compressible, | slow refill. | slow intake. | |
| | unstable fi11,| | ] |
‘ | shrink-swell. ‘ ‘ I I

7 |Slight————ee——o |Moderate: | Severe: | Slow intake, |Percs slowly-——|Percs slowly.
Ships | | hard to pack. | deep to water.{ percs slowly. :
| | | |
48 |Severe: |Moderate: | Severe: |Erodes easily, |Too sandy------ |Erodes easily,
Stephenville 1 depth to rock.‘ thin layer. ‘ no water. { fast intake. % ‘ fast intake.
Lg:w | | | | | |
Stoneburg=m—=—=—=-- |Severe: |Moderate: |Severe: |Rooting depth, |Depth to rock—--|Percs slowly.
: | depth to rock.| thin layer. | ho water. ‘ erodes easily. ‘
| | l.

Bluegrove=——————- | Severe: | Moderate: | Severe: ‘|Rooting depth, |Complex slope, |Percs slowly,
| depth to rock.| thin layer. | no water. | percs slowly. | depth to rock.} rooting depth.
| | i . | |

50 -|Severe: |Moderate: |Severe: |Favorable~————-— | Favorable—m—w——- | Favorable.

Teller | seepage. | unstable f1l1,| no water. |

: : piping. ; ; |
51 |Severe: | Severe: | Severe: |Complex slope, |Complex slope, |Erodes easily,

Tivoli | seepage. | unstable f1l1l,| deep to water.| erodes easily,| erodes easily,| droughty,
| | seepage, | | droughty. | fast intake, | seepage,
| | piping. | { ‘ too sandy. 1 too sandy.
| |

52 |8Slight—ecmecueax | Severe: | Severe: |Excess salt, |Erodes easily, |Droughty,

Treadway ] | unstable fill.| deep to water.| slow intake. | percs slowly. : excess salt,

| | | i | |
53 |Slighteceemeaax |Moderate: |Severe: |Slow intake, |Favorable—————n | Droughty,

Vernon | | hard to pack. | no water. | peres slowly, | | percs slowly,
J |- | droughty. | | slope.
| | | | |

54 |Moderate: |Moderate: |Severe: | Ploodgm—mmmmm—m-m | Favorable—————- | Favorable.

Weswood | seepage. | piping, | no water. |
{ { erodes easily.: : { ;

55 IModerate: |Moderate: |Severe: |Floods, |Not needed—--—- |Excess salt.

Weswood Variant % seepage. | excess salt. } no water, % excess salt. } |

|
56:# | | | | | |

Windthorst-—ee--- |Moderate: |Moderate: |Severe: |Percs slowly, |Percs slowly, |[Percs slowly,
| seepage. | compressible. | no water. { erodes easily.‘ erodes easily.| erodes easily.

|

TruCee==-mee————— |Slight—meeceeax |Moderate: | Severe: |Percs slowly---|Favorable—————- | Favorable,

| shrink-swell. | no water. { ’
| I
|Moderate: |Moderate: | Severe: -|Slow intake, |Favorable——===- |Percs slowly.
Winters | seepage. | compressible, | no water. | slope. | |
| | pepine: | E l |
58, 59% e |Severe: |Moderate: |Severe: |Floods, |Not needed==—=-- |Not needed.
Yomont | seepage. | piping, | no water. | fast intake. | |
| unstable fil11,]| | | |
| ‘ seepage. I ‘ ‘

|
|

*# See description of the

map u

nit for composition and behavior characteristics of the map unit.
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TABLE 15.--ENGINEERING INDEX PROPERTIES

[The symbol < means less than; > means more than.

Soil survey

Absence of an entry indicates that data were not estimated]

i T R | Classification |Frag- | Percentage passing | |
Map symbol and |Depth| USDA texture | |ments | sieve numbepr-~- |Liguid | Plas-
soll name | | | Unified | AASHTO | > 3 | | | | 1imit | tiecity
! | | | |inches| 4 | 10 ho | 200 | | index
= e ol
j R | 0-12|Fine sandy loam |SM, ML, |A-4 | o | 100 {98-100/94-100[36-60 | <30 | NP-10
Altus | sc, ¢L | | | | | | |
|12-50|Fine sandy loam,|SM, ML, |A-4, A-6{ 0 | 100 |98- 1oo|90-100|36;65 | <37 | NP-16
| *| sandy clay j-sC, cL | | | | ! | |
: | loam, | : : : : I , , :
2, 3, 4, Semmmmeeme | 0-8 |Fine sandy loam |ML, SM, |A-4 | 0 195-100]/80-100/80-100136-70 | 18-25 | 2-7
Bastrop | CL-ML, | | | | | | |
| | | sM-sc | | | | | | | |
| 8-80|Sandy clay loam,|CL, SC | A-6 | o 195-100]80-100|80-100140-70 | 26-40 | 11-22
] clay loam, | | | | | | | | |
| loam, | | | | | | | |
} ! | | | | | | |
6:% | | | | | | | | |
Bluegrove——-—=————- | 0-6 |Logmem—mme—————- Isc, |A-4, A~6] O | 100 ]98-100(180-100145-70 | 20-30 | 4-12
] | | SM-sc, | | | | | | | |
| | | cL, | | | | | | ] |
| | | CL-ML | ] | | | i | |
| 6-30|Clay loam, clay,|CL |A-6, A-7| 0-5 195-100195-100(85-100{51-80 | 28-50 | 11-30
| | sandy clay. | | | | | | | | |
|30-48{Weathered I | | | | | | | |
T PR PR N TN T NN T S
“Stoneburge——-—--=- | 0-12|Loam-mmemmme—emem IML, | A-4 | 0 |95-100195-100185-100[40~-75 | 17-30 | 3-10
] | | CL- ML, | | | | | | | |
_ | sM, SC | I | | |
:12—17|Loam, sandy clayl|CL, SC ;A b, A-B} 0 ,95 100;95 100:90 100=u0 -80 I 25-35 ; 8-15
loam,
|17-28|Clay loam, sandy|SC, CL  |A-6, A~4] 0  [95-100]/95-100]/90-100|45-80 | 25-40 | 8-20
| - | clay loam. | | | | | |
|28-38]Clay loam, sandylSC CL |A-6, A-4| 0-15 |85-100|85-100]75~98 |45-80 | 25-40 | 8-20
| clay loam. | i | | | | | |
|38-50|Weathered I | | | | | | | |
R s TN R A N TN SO NN T SO
y | 0-6 |Pine sandy loam |SM, A=Y, | 0-2 |90-100|90-100}70-100]25-70 | 20-30 | 2-7
Bonti | | | SM=-SC, | A-2-4 | | | | } | |
| | | ML, | | | | | | | |
| | CL-ML | | | | | | | |
| 6-36[Clay, clay loam,|CL |A-6, A-T7| 0-4 |80-100}80-100}70-100151-75 | 30-45 | 18-25
| | sandy clay. . | | ] ] | | | | |
136-40|Weathered | | | | | | | | |
|| ek | i B |
PPN, | 0-15|Loamy fine sand |SM, la-2-4, | o {80-100180-100165-98 | 7-45 | <25 | NP-4
Chaney | | | SM-SC, | A-u, i | | | | | |
| | | SP-SM | A-3 | | | ] | | |
|15-45|Clay, sandy clay|CL, CH |A-7-6 | o 190-100|90-100/90-100(51-85 | 42-60 | 24-42
|45-80|Sandy clay, |CL, CH, [A-6, | o [90-100]90-100|80-100/30-70 | 25-55 | 11-40
| | clay, sandy | sC | A-7-6, | | | | | | |
IS oo R K N R WO OO R OO
| 0-9 |Fine sandy loam |SM, |A-4 | 0 195-100195-100|90-100|40-55 | <26 | NP-7
Cisco | | | SM-sC, | | | | | | | |
] | | CL-ML, | | | | | | | |
| | ML l | | | | | | |
| 9-50|Sandy clay loam,|SC, CL  |A | 0 195-100/95-100185-100|40-60 | 25-40 | 11-25
| clay loam. | | | | | | |
}50-80|Sandy clay loam,|SC, CL lA=4, A<6] © 195-100195-100185-95 |40-60 | 20-35 | 8-20
] | fine sandy | | | | | | | | |
| | | | | | | |
| | | | | |

See footnote at

| loam. }
|

‘'end of table.
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TABLE 15.--ENGINEERING INDEX PROPERTIES--Continued
| | [ Classification [Frag- | Percentage passing | |
Map symbol and |Depth| USDA texture | | jments | sleve number-- |Liquid | Plas~-
soil name | | | Unified | AASHTO | > 3 | I I | 1imit | ticity
| | | | jinches| 4 | 10 | 40 | 200 | | index
[In 1 | [ ["Pct | | [ | [
| | | | | | | | | | |
10:# | | | | | | | | |
Darnell-—m—me—ee—- } 0-6 }Fine sandy loam ‘sm, sc, iA-U ‘ 0-5 { 90- 100%90 ~-100185-10036-60 1 <30 ‘ NP-10
ML, CL ‘
| 6-14|Fine sandy loam,|SM, SC, [A-4 | 0-8 |70-100|70-100|60-100(36-60 | <30 | NP-10
| | loam. ML, CL | | | | | | | |
{14-30|Weathered | | | | | | | |
} ; bedrock. } | : : { } } { |
Truce———mwmm—-————— | 0-6 |Stony fine sandylSC, A-U | 5-20 |170-90 |70-85 |65-85 [36-60 | 20-30 5-10
| | loam. | CL-ML, | | | | | |
| | | cL, | | | | | | | ]
| | | sM-sC | | | | | | | |
| 6-45|Clay, sandy IcL |a-6, A-T| 0-10 |80-100]180-100|80-100}50-80 | 30-45 | 18-25
| | clay, clay | | | | | | | |
| | loam. | | | | 1 ] |
|45-60|Weathered | | | | | | |
s PR AR N U U R S O
1 AP - —— | 0-9 [811t loam~=———=-- ICL, ML, |A-4, A~6] O | 100 | 100 [|95-100/60-95 | 20-40 | 5-25
Deandale ] | | CL-ML | | | | | | | |
| 9-80iClay, clay loam |CL, CH |A-6, | o [95-100|95-100195-100|70-98 | 35-60 | 20-40
| | | | A-7-6 | | | | | | |
| | I | | | | | | | |
1 JUD | P ——— | 0-13|Loamy fine sand |SM |A-2 | o 198-100/98-100/90-100[15~35 | ~--== | NP
Devol |13-55|Fine sandy loam |SM, ML, |A-4 | 0 198-100|98-100194~100136-60 | <26 | NP-7
] | | sM-sC, | | | | | | | |
| | | CL-ML | | | | | | | |
|55-80|Loamy fine sand, |SM |A-2, A-41 0O 198-100198-100150-100}15-50 | <26 | NP-3
| | loamy sand, | | | | | | | |
|| fmesende I B %
BIL TR T ———— | 0-8 |Fine sandy loam |SM, ML, |A-4 I 0 198-100198-100}94-100|36-60 | <26 | NP-T7
Devol | | | sM-sC, | | | | | | | |
| | | CL-ML | | | | | | | |
| 8-80|Fine sandy loam |SM, ML, |A-4 | o 198-100/98-100|94-100]36-60 | <26 | NP-7
| | | sM-sc¢, | | | | | | | |
] | | cL-ML | | | | ] | i |
| | | | | | | | [ | |
17 | 0-14|Loamy fine sand |SM, SM-SC|A-2-4, | 0 195-100[95- 1oo|75 98 |15-40 | <22 | NP-4
Duffau | | | | A-d | | |- | | |
|14-68]8andy clay loam,|SC, |A-6 I 0 195-100(95- 1oo|80 100136-65 | 30-40 | 15-24
| | clay loam, | | | | | | | | |
| | loam. | | | | | | | |
|68-80|Sandy clay loam,|SC, CL, |A-4, A-6] O 195- 100|95 100180-100|40-65 | 20-36 | 2-18
| | loam, fine | CL-ML, | | | | | | |
SR e . T TR UV O T R T
18, 19, 20, 21, 22-| 0-26|Very fine sandy |CL-ML, |A-4, A-6] © | 100 198-100}90-100155-90 | 20-32 | 3-13
Enterprise | | loam. | ML, CL | | | | | | | |
126-75|Very fine sandy |CL-ML, |A-4, A-6] O | 100 198-100(90-100{55-90 | 20-32 | 3-13
i | loam, loam, | ML, CL | | | | | | | |
e e e
23 | 0-15|Loam———e—mmmmeae |cL |A-6, ] o | 100 195-100i85-100/60-85 | 28-43 | 11-25
Gowen | | | | A-T-6 | | | | ] | |
115-60|Clay loam, loam,|CL |A-l, I 0 | 100 [95-100185-100{55-85 | 25-43 | 10-25
| | sandy clay | A-6, | | | | | | |
| | loam. | 1 A-7-6 | | | | | | |
| | | | | | | | 1 | |
24 . } 0-10|Loamy fine sand |SM |A-2 | o | 100 |98-100/90-100115-35 | --—~ | NP
Grandfield |10-80|Pine sandy loam,|SM, SC, 1A-4, A-6| O | 100 [98-100190-100136-65 | <37 | NP-16.
| | sandy clay | cL, ML | | | | | | | |
] | loam. | | | | | | | | |
| | | | 1 | | | | | | .
.1 J R | 0-7 |Fine sandy loam |SM, ML, [A-4 | o | 100 [98-100|94-100]36-60 | <30 | NP-10
Grandfield | ] | sc, cL | | | | | | |
| 7-80|Fine sandy loam,|SM, SC, |A-4, A-6] O | 100 198-100]90-100|36-65 | <37 | NP-16
| | sandy clay | cL, ML N | | | | I | ]
| | | | | | | |
| | ! | i ] | |

loam., |
|

See footnote at end of table.

| 1
| |
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TABLE .15..--ENGINEERING INDEX PROPERTIES--Continued

Soil survey

| I | Classification |Frag- | Percentage passing | |
Map symbol and |Depth| USDA texture | Iments | sieve number—— jLiquid | Plas-
soll name | | | Unified | AASHTO | > 3 | | | | limit | ticity
| | | | |[inches| 4 | 10 l 4o | 200 | | index
R R T D R B
26 - ~-| 0-9 |Silt loam—————-- {CL, CL-ML|A-4, A-6] O | 100 | 100 [90-100160-90 | 20-40 | 5-20
Kamay I 9- 63}01ay, clay loam lCL, CH =A-6, p ‘ 0 ‘95 100195-1001 90- 1ool7o -98 | 35-60 } 18-40
A-T-
163-80|Weathered | | | | | | | | |
S MV TR O NV SO R N B
27 - | 0-12|81lt loam———==-- | CL-ML |A-4, A-6] © | 100 | 100 [96-100(80-97 | 30-37 | 8-13
Kirkland |12-34|8ilty clay, clayl|CL, CH | A=7 | o | 100 | 100 [96-100]/90-99 | 41-65 | 18-38
|34-80]Clay, silty |IcL, CH |A-6, A-T| © | 100 | 100 196-100/80-99 | 37-65 | 15-38
| | elay, clay | | [ | | | [ | |
| | loam. | | | | | | | | |
| | | | ] | | | | |
28+ ] | | | | | | | !
Knocowm=—asmecmeee i 0-5 }Clay ------------ ICL, CH {A—7g6, ‘ 0-5 I 90~ 100190 -100 90-100}80-98 ‘ 32-60 i 14-38
A=
| 5-16|Weathered lcL, CH |A-7-6, | 0-5 [90-100]85-100}60-100/60-95 | 30-60 | 13-38
| | bedrock (clayeyl | A-6 | | | | | |
R R T AU DU W |
OWENS=mmmom e m e | 0-6 |Clay——emcmmaaaaa ICL, CH |A-7-6 | 0-5 195-100]/95-100|85-100|75-95 | U45-60 | 22-32
| 6-15|Clay, clay loam,|CL, CH |A-T-6 | 0-5 ]95-100/90-100]|85-100175-95 | u45-60 .| 22-32
| | silty clay. | | | ] | | |
115-30|Weathered | | | | | [ | |
N TR P A A N TN
29 | 0-10|Fine sandy loam |ML, CL, |A-4, A-6| 0 | 100 198-100/94-100136-90 <40 NP-18
Lincoln | | | sM, SC | ] | | | |
|10-60|Stratified fine [SM, SP-SM{A-2, A-3| | 100 |98-100]/82-100] 5-35 { --= | NP
[ | sand to clay | | | | | ] | |
st AN PR U SR SRS IO NN BN
30 | 0-10|S1ilty clay loam |CL, ML  [A-6, | o | 100 | 100 [98-100{85-100] 30-45 | 11-22
Mangum | | A-7-6 | | | | | | |
,10-60ICIay, silty clay}CL, CH lA-7-6 { 0 ‘ 100 % 100 %95-100{80-1oo| 41-70 { 22-45
31, 32-m—mmmmm—mm— | 0-121Clay—mmemecmeaem JCL, CH |A-T7-6 | o | 100 | 100 |98-100190-100| 41-70 | 20-45
Mangum | | | i | | | | |
I12-60|01ay, silty clayl|CL, CH ‘A-7-6 ‘ 0 l 100 : 100 I95-100}80-100} 41-70 : 22-45
o [P = 0-30=Very fine sandy (ML, CL %A—U 1 0 = 100 ‘ 100 ‘9&-100151-97 } <31 I NP-10
loam.
Minco |30-80|Loam, silt loam, |ML, CL, |A-l4 ] 0 | 100 |98-100194~100136-97 | <31 | NP-10
| | fine sandy | sM, sC | | | | | | | |
| | loam. ] | | | | [ | | |
| | ! | | | ! | | |
34, 35, 36cemm—mmee | 0-30|{Very fine sandy IML, CL  |A-4 I o | 100 | 100 |94-100151-97 | <31 | NP-10
Minco | loam. | i | | | | | |
|30-80|Loam, silt loam, ML, CL, |A-4 | o0 } 100 |98-100194-100136-97 | <31 | NP-10
| | fine sandy | sM, sC | | | i i | |
I e P D IO oo L |
37, 38, 39——c—ce—— | 0-7 |Loam———————eo—eon |CL, CL-ML}A-Y4, A-6| O | 100 |98-100|90-100160-80 | 20-35 | 4-15
Motley | 7-63|8andy clay loam,|CL |A~6 I o | 100 [98-100 9o 100(60-85 | 25-40 | 11-23
| | clay loam. | | | |- | |
163-80|Sandy clay loam,|CL, CL-ML|A-6, A-4] 0 |90~ 100185 100|80 98 |55-80 | 22-35 | 7-18
| | loam. | | | | | ] | |
| | | | | | l | | ! |
4o | | | | | | | i | | |
Nebgen-——-—ce—mea= | 0-6 |Stony fine sandy|SC, CL, |A-#, A-6] 2-25 [75-100]75-100|70-85 |[40-55 | 20-32 | 4-13
| | loam. | SM—SC, | | | | i
] | : | cL-ML |} | | | | | |
| 6-12|Weathered | | | | | | | |
I 15 TR R A S NN NN S O
Grandflelde-e-——eeea | 0-9 } Fine sandy loam ESM, ML, } : 0 : 100 }98—100I9H-100|36-60 { <30 } NP-10
| . sSC, CL
| 9-70|Fine sandy-loam,|SM, SC, | , A-6] 0 | 100 ]98~100]90-100(36-65 | <37 | NP-16
| | sandy clay, CL, ML | | | | - | | |
’ : loam, loam. | ’ , : : | | ; I

See footnote at end of table.
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Clay County, Texas

TABLE 15.--ENGINEERING INDEX PROPERTIES~-Continued
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TABLE 15.--ENGINEERING INDEX PROPERTIES--Continued

Soil survey

| | | _Classification [Frag-. | Percentage passing [ [
Map symbol and |Depth| USDA texture | | |ments | sleve number-- |[Liquid | Plas-
soll name | | | Unified | AASHTO | > 3 | | | limit | ticity
| | | | |inches| 4 | 10 40 200 | | _index
I'In | | | | Pet | | | Pet 1
| | | | | | | | | |
4o ¥ | | | | | | | , | | |
Renfrow-———e——e———- | 0-9 |Loam-——e—cacaaa- IML, CL |A-4, A-6] 0O | 100 | 100 96-100/65-97 | 30-37 | 8-14
| 9-13|Clay loam, silty|CL [A<6, A<T| © | 100 | 100 |96-100180-98 | 37-49 | 15-26
| | elay loam. | ! | | | [ | i |
|13-80|Clay, silty IML, CL, |A-6, A-T| 0 | 100 | 100 |96-100{80-99 | 37-70 | 15-38
| | elay, silty | CH, MH | | | | | | | |
| e | U U N A
|
Waurika-—-—ceec—me-- | 0-14|S511t loame—=m--- CL, ML Ja-4, A-6| O | 100 | 100 196-100180-95 | 22-37 | 3-14
:14-39‘Clay, silty clay|CL, CH, =A-7 = 0 ‘ 5- 100%95 100190 100|80 98 I 41-66 % 20-40
MH
139-80|S11lty clay loam,|CL, CH, |A-6, A-7T] O  [|90- 1oo|90 10085~ 100|80 98 | 38-55 | 16-30
| | clay loam, ML, MH | | | | | | |
e | o |
47 | 0-50|Clay——=~m—meomae CH |A-7-6 | o | 100 | 100 [95-100(95-100] 60-75 | 35-50
Ships 150- 60|Clay, silty CH [A=T=6 | 0 | 100 | 100 [95-100|85-100} 51-70 | 32-50
| | clay, silty | | | | | | | | |
| | clay loam, | | | | | | | | |
! | | | | | | | | | |
48 -] 0-15|Loamy fine sand |SM |A=2 i o | 100 [98-100190-100/15-35 | === | NP
Stephenville |15-33|Fine sandy loam,|SC, CL |A-4, A-6] O | 100 [198-100/90-100]36-65 | 25-37 | 7-16
| | sandy clay ] | | ] | | | | ]
| | loam. | | | f | | | | |
|33-48{Weathered | | | | | | | | |
! | bedrock. | | ! | | | | ! i
| | | | | | | | | | |
4g:# | | | | | I | | | | |
Stoneburg-—--—-=~—- | 0-l2|Loamememmm———e—— |ML, jA-4 | 0 195~100/95-100185~100{40-75 | 17-30 | 3-10
| | | CL-ML, | | | | | | | |
| | | sM, sC | | | | | | |
|12-17{Loam, sandy clay}CL SC %A—N, A—6‘ 0 ‘95 100{95 100}90 100}40 -80 : 25-35 ‘ 8-15
| | loam.
|17-28|Clay loam, sandy|SC, CL  |A-6, A-4] © 195-100|95-10090-100145-80 | 25~40 | 8-20
| | clay loam. | | | ] | | | |
|28-38|Clay loam, sandy|SC, CL |A-6, A-U4] 0-15 |85- 100|85 100]75-98 |u45-80 | 25-40 | 8-20
| | clay loam. | | | ] | | | |
138-50|Weathered | | | | | | | | |
|| et | | R R TR |
Bluegrove=—=——————— | 0-6 ILoam ------------ Isc, |A-4, A-6| O | 100 198-100|80-100{45-70 | 20-30 | 4-12
i | sM-sC, | ] | | | | | |
| l | ¢L, | | | | | | | |
| | | cLeML | | [ | | | | |
| 6-30}Clay loam, clay,|CL |A-6, A-T| 0-5 195-100}95-100|85-100|51-80 | 28~50 | 11-30
| | sandy clay. ] | | | | | | | |
|30-48|Weathered | | | | i | | | |
SN s VUV T N DO DO TR T
50 | 0-8 |Loame————ee————ae IsM, SC, |A-4 l o | 100 | 100 |94-100136-85 | <30° | NP-10
Teller | | ML, CL | | | | | | ! |
| 8-801Sandy clay loam,|SC, CL |A-6, A-4} O | 100 | 100 |90-100|45-85 | 24-40 | 7-18
| | elay loam. | | | | | | | ]
| | | | | | | | | | |
51 ~-| 0-9 {Fine sand, loamy|SM, SP-SM|A-2, A-3| O | 100 198-100180-100| 5-35 | =-~~ | NP
| | fine sand. | | | | | | | | |
Tivoli | 9-60|Fine sand, ‘sand,|SM, SP-SM{A-2, A-3| o | 100 198-100/80-98 | 5-20 | --- | NP
| | loamy fine | | | | | A | | |
| ! sand. | | | | i | | | |
] | | | | | | | | | |
52 | 0-8 |Clay-—=c—-eceua= |CL, CH |A-6, A-T| © | 100 | 100 |96-100{80-98 | 37-70 | 15-38
Treadway.- | 8-30|Clay—mm———meemme |CH, CL |A-7 | o | 100 | 100 |96-100190-95 | 45-70 |.19-38
:30-60:01ay ------------ |cH, CL :A—? { 0 : 100 : 100 ;9 : 45-70 : 19-38

See footnote at

end of table.

6—100:90-95
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TABLE 15.--ENGINEERING INDEX PROPERTIES--Continued
I [ Classification [Frag- | Percentage passing | |
Map symbol and |Depth USDA texture | [ |ments | sieve number-- |Liquid | Plas-
soil name | | Unified | AASHTO | > 3 | I I T | 1imit | ticity
| | | linches| 4 | 10 | 40 ] 200 | | index
= T A 2 T R
3 [ | 0-17]Clay————m—=2eeeu jcL, CH |A-6, | o 195-100190-100{90-100/80-98 | 38-60 | 20-38
Vernon | | | | A=7-6 | | | |
}17-32:01ay, silty clay{CL, CH :A-6, ; I 0 :95-100i9o-1oo|90-1oo:80-98 I 38-60 : 20-38
A-T-
132-60|Weathered shale | | | | | | | | |
| | breaks to clay.| | | | | | | | i
| | | | | | | | | [ |
| | I | | | | | | | |
- | 0-8 {811t loam-—em=—- |CL, CL-ML|A-4, A-6] O | 100 | 100 [95-100[70-95 | 20-35 | 4-15
Weswood | 8-601811t loam, silty|CL |A-6, A-7T| O ] 100 | 100 |90-100|70-98 | 30-46 | 11-26
| | clay loam, clayl | | | 1 | | | |
R S TR TR AN U U R S B
] T T ———— | 0-601811t loam, siltyl|CL, ML, |A-4, A-6] © | 100 198-100|95-100]/70-98 | 25-40 | 7-20
Weswood Variant : : clay loam. : CL-ML , : , } : } : :
56:% | ] | | | i | [ | | |
Windthorst-——e——-- | 0-9 |Fine sandy loam |SM, | A=Y | o0 195-100190-100|75~100136-75 | <28 | NP-7
| | | sM-sc, | | | ] | ] | |
| | cL-ML | | | | | | | |
I 9-331Clay, sandy |CL, CH |A-6, | o 195-100195-100185-100|51-90 | 35-53 | 20-35
| | clay, clay | A-T-6 | I | | ] | |
| | loam. | | | | | | ] | |
133-80|Sandy clay loam,{SC, CL  |A-4 | o 185-100180-100|75-100136-90 | 25-45 | 8-28
| | clay, fine | A-6, | | | | | | |
{ l sandy loam. | % A-T-6 = : { | } I }
TrUCE——— e mm e e : 0-6 IFine sandy loam |CL-ML, ‘A-U ‘ 0 :75-100!75—100}70-100}“0—75 % 20-30 l 5-10
cL,
| | | sM-sC, | | | | | | i |
| | | sc ] | ] | | | | |
| 6-49|Clay, sandy |cL |A-6, A=T] © I80-1ool80-1oo|80-100|50-80 | 30-45 | 18-25
| | clay, clay I | | | | | |
| | loam. | | | | I | | | |
|49-60|Weathered | | | | | | | | |
IO i P U AU OV VO O T
57 | 0-6 |Loame—e—cccamana |CL |A=4, A-6] O |98-100/95-100]75-95 |51-70 | 24-35 | 8-15
Winters | 6-65]Sandy clay, |CL, CH |A-T~6 | o |95-100/90-100/80-100|51-75 | 41-52 | 20-30
| | clay, clay | ] | | | | | | |
| | loam. | | | | | | | | |
165-80]Clay loam, sandy|CL, CH |A-6, | o 195-100190-100|80-100}51~75 | 38-52 | 17-30
j | elay loam, ] A-7-6 | | | | | |
|| ey et % R L |
58, 59%cceccmmmaeee | 0-60|Very fine sandy |ML, |A-b, A-61 0O | 100 198-100190-100151-90 | <30 | NP-12
Yomont { CL-ML { } ’ : | { {

| | loam.
i

* See description of the map unit for composition and behavior characteristics of the map unit.
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Absence of an entry

Entries under "Erosion factors--T" apply to the entire

TABLE 16,--PHYSICAL AND CHEMICAL PROPERTIES OF SOILS
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Entrles under "Wind erodibility group" apply only to the surface layer.,

indicates that data were not available or were not estimated])

[The symbol < means less than; > means more than.
profile.
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TABLE 16.--PHYSICAL AND CHEMICAL PROPERTIES OF SOILS--Continued
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TABLE 16.,--PHYSICAL AND CHEMICAL PROPERTIES OF SOILS--Continued
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TABLE 16.--PHYSICAL AND CHEMICAL PROPERTIES OF SOILS--Continued
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) | | | | | | Erosion |
Map symbol and |Depth|Permeability|Availablel Soil | Salinity | Shrink- | factors | Wind
soll name | | water | reaction | | swell | | jerodibility
| | capacity | |potential | K | T | group
: In } In/hr In/in pH { Mmhos/cm } } } }
57 |0-6 | 0.6-2.0 0.15-0.19) 6.1-7.8 | <2 | LoWmmmeame | 0.28 | 5 | 5
Winters | 6-65| 0.2-0.6 10.14-0.18| 6.1-7.8 | <2 |Moderate | 0.28 | |
:65-80: 0.6-2.0 ,0.1“-0.18{ 7.9-8.4 : <2 ,Moderate : 0.24 , {
58, 59% e | 0-60| '2.0-6.0 [0.16-0.22 7.9-8.4 | <2 [ 971" A——— | o.49 | 5 | 3
Yomont :- % | % | | I =

# See description of

the map unit for composition and behavior characteristics

of the map unit,
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TABLE 17.--SOIL AND WATER FEATURES

[See text for definitions of terms such as "brief," "apparent," and "perched."

The symbol > means more

than.

Absence of an entry indicates that the feature is not a concern]
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TABLE 17.--SOIL AND WATER FEATURES--Continued
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TABLE 17.--SOIL AND WATER FEATURES~-Continued

Soil survey

I I Flooding 1 High water table Bedrock Risk of corrosion
Map symbol and |Hydro-| | | [ .
soil name | logic| Prequency | Duration |Months | Depth.| Kind Months |Depth|Hard- |Uncoated |Concrete
lgroup | i | ] ' ness | steel |
I 1 | I Ft In |
| | | | | | ] | |
) . | B |Occasional |Brief————- |Mar-Sep| 6.0 | ——- . ——— | >60 | === |High-==wv | Low.
e | T
o1 T | B |Occasional |Very brief|May-Sepl >6.0 | —~- | == | >60 | === |High———w- | Low.
Weswood Varlant | ) | J | | | | | | |
| | | | | | | | | | |
56:% | - | | i o | | | (I |
Windthorst-——e-—- : C }None ----- - } —_— } —_— : >6.0 } — : — : >60 : —— :High ————— ;Low.
Truce——-———m———== | ¢ |None--==e- | - | == 1 >6.0 | === | === |U40-60IRip~ |High——=m- | Low.
| | | i I | | | | pablel
| | | | | | | | | !
oy L ———————— | C |None————emn- | - | === 1 56,0 | =~= | === | >60 | === [|Highe——- | Low.
Winters | | | | | | | | | | |
| | ) ] | | | | | | |
] T | B |Occasional |Very brief|Apr=Nov| >6.0 | --- | ——- | >60 | === |LoW=—=—~- | Low.,
Yomont | | | | | | i | | | [
| | | | | | | |
o1} T ——— | B |[Frequent-~--|Very brief|Apr-Nov{ >6.0 | -~ | ——- | >60 | === |LOW=m=—wuse | Low.
Yomont | | | | | | | | | | |
| | N | | | | | | | |
¥ See description of the map unit for composition and-behavior characteristics of the map unit.
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[An asterisk in the first column indicates that the soil 1is a taxadjJunct to the seriles.

TABLE 18.-~CLASSIFICATION OF THE SOILS

See text for a

description of those characteristics of the soll that are outside the range of the series]
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|
Soil name r Pamlily or hlgher taxonomilc class
|

*ALtUB———m e | Fine-loamy, mixed, thermic Pachlc Argiustolls
ANOCON—mmemcme e e e | Fine, mixed, thermic Udic Argiustolls
Bastrope—e—ecccemc e | Fine-loamy, mixed, thermic Udic Paleustalfs
Bluegrove--—=—eemecommacaax | Fine, mixed, thermic Udic Haplustalfs

Bonti - --| Fine, mixed, thermic Ultic Paleustalfs
Callahan———===ecc—mcmmmccea | Fine, mixed, thermic Typic Haplustalfs
#Chaney-- —-— | Fine, mixed, thermic Aquic Paleustalfs

(05 R 1T | Fine-loamy, siliceous, thermic Udic Haplustalfs
Darnelle-—ceemeccm e | Loamy, siliceous, thermic, shallow Udic Ustochrepts
Deandale--- | Fine, mixed, thermic Typic Natrustolls

Devol - -| Coarse-loamy, mixed, thermic Udic Haplustalfs
Duffau--- | Fine-loamy, siliceous, thermic Udic Paleustalfs
Enterprisec——me—a——ame—e——-o | Coarse-silty, mixed, thermic Typlc Ustochrepts
Gowen--- - | Fine-loamy, mixed, thermic Cumulic Haplustolls
Grandfield———c——c—eaaac e | Fine-loamy, mixed, thermic Udic Haplustalfs
Kamay————=eeecemc e | Fine, mixed, thermic Typic Paleustalfs
Kirklande——meacccmmamccan | Pine, mixed, thermic Udertic Paleustolls
Knoco——~==mmmmcm e | Clayey, mixed (calcareous), thermic, shallow Ustic Torriorthents
Lincoln -—— | Sandy, mixed, thermlc Typic Ustifluvents
Mangume—~-—ceem e | Fine, mixed, thermic Vertic Ustochrepts

MINCO=—em e e e e e | Coarse-silty, mixed, thermic Udic Haplustolls
Motley-—=ec—mcme—m e | Fine-loamy, mixed, thermic Udlc Paleustolls

Nebgen | Loamy, mixed, nonacid, thermic, shallow Typlc Ustorthents
Nipsum-e—ecmemc e | Fine, mixed, thermic Cumulic Haplustolls
OWeNsS———wmee e | Clayey, mixed, thermic, shallow Typilic Ustochrepts
Port-—e-- | Fine-silty, mixed, thermic Cumulic Haplustolls
RenfroW——-—eee e cme e e | Fine, mixed, thermic Udertic Paleustolls

ShlpS——em e | Very-fine, mixed, thermic Udic Chromusterts
Stephenville—w—eececamvaea—a | Fine-loamy, siliceous, thermic Ultic Haplustalfs
Stoneburg-~——=—w——ce——wmee- | Fine-loamy, mixed, thermic Udic Argilustolls
¥lellermm—reme e e | Fine-loamy, mixed, thermic Udic Arglustolls
#Tivoll- ~—— | Mixed, thermic Typic Ustipsamments
Treadway-—-=———mew— e ———— | Fine, mixed, thermic Ustertic Camborthids
TPUCE——mmmm e | Fine, mixed, thermic Udic Paleustalfs

Vernon ——— - | Fine, mixed, thermic Typic Ustochrepts
Waurika—--—e——c—eemmme | Fine, montmorillonitic, thermic Typic Argialbolls
Weswood -| Fine-silty, mixed, thermic Fluventic Ustochrepts
Weswood Variant-———-—e—eeeeo | Fine-silty, mixed, thermic Fluventic Camborthids
Windthorgte——meccamcmeea—o | Pine, mixed, thermic Udic Paleustalfs
Winters——-c——cmcmcmmee e | Pine, mixed, thermic Udic Paleustalfs

Yomont ———— | Coarse-silty, mixed (calcareous), thermic Typlc Ustifluvents
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This document is not accessible by screen-reader software. The Natural
Resources Conservation Service (NRCS) is committed to making its information
accessible to all of its customers and employees. If you are experiencing accessibility
issues and need assistance, please contact our Helpdesk by phone at
1-800-457-3642 or by e-mail at ServiceDesk-FTC@ftc.usda.gov. For assistance with
publications that include maps, graphs, or similar forms of information, you may also
wish to contact our State or local office. You can locate the correct office and phone
number at http://offices.sc.egov.usda.gov/locator/app.

The U.S. Department of Agriculture (USDA) prohibits discrimination in all its
programs and activities on the basis of race, color, national origin, age, disability, and
where applicable, sex, marital status, familial status, parental status, religion, sexual
orientation, genetic information, political beliefs, reprisal, or because all or a part of an
individual's income is derived from any public assistance program. (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 of discrimination write to USDA, Director, Office of Civil Rights, 1400
Independence Avenue, S.W., Washington, D.C. 20250-9410 or call (800) 795-3272
(voice) or (202) 720-6382 (TDD). USDA is an equal opportunity provider and
employer.
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