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This is a publication of the National Cooperative Soil Survey, a joint effort
of the United States Department of Agriculture and agencies of the States,
usually the Agricultural Experiment Stations. In some surveys, other Federal
and local agencies also contribute. The Soil Conservation Service has leader-
ship 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 completed in the period 1970-74.
Soil names and descriptions were approved in 1975. Unless otherwise indicated,
statements in the publication refer to conditions in the survey area in 1975.
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 Wichita-Brazos Soil and Water Conservation District.

Soil maps in this survey may be copied without permission, but any enlarge-
ment of these maps could cause misunderstanding of the detail of mapping and
result in erroneous interpretations. Enlarged maps do not show small areas of
contrasting soils that could have been shown at a larger mapping scale.

Cover: Wheat on irrigated Rotan clay loam, 0 to 1 percent slopes.
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Foreword

This soil survey contains much information useful in land-planning pro-
gram in Knox County, Texas. Of prime importance are the predictions of soil
behavior for selected land uses. Also highlighted are limitations or hazards to
land uses that are inherent in the soil, improvements needed to overcome these
limitations, and the impact that selected land uses will have on the environ-
ment.

This soil survey has been prepared for many different users. Farmers,
ranchers, foresters, and agronomists can use it to determine the potential of
the soil and the management practices required for food and fiber production.
Planners, community officials, engineers, developers, builders, and homebuyers
can use it to plan land use, select sites for construction, develop soil resources,
or identify any special practices that may be needed to insure proper per-
formance. Conservationists, teachers, students, and specialists in recreation,
wildlife management, waste disposal, and pollution control can use the soil sur-
vey to help them understand, protect, and enhance the environment.

Great differences in soil properties can occur even within short distances.
Soils may be seasonally wet or subject to flooding. They may be shallow to
bedrock. They may be too unstable to be used as a foundation for buildings or
roads. Very clayey or wet soils are poorly suited to septic tank absorption
fields. A high water table makes a soil poorly suited to basements or un-
derground 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 lo-
cation of each kind of soil is shown on detailed soil maps. Each kind of soil in
the survey area is described, and much information is given about each soil for
specific uses. Additional information or assistance in using this publication can
be obtained from the local office of the Soil Conservation Service or the
Cooperative Extension Service.

This soil survey can be useful in the conservation, development, and
productive use of soil, water, and other resources.

MC,WIA’&A——'

George C. Marks
State Conservationist
Soil Conservation Service
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SOIL SURVEY OF KNOX COUNTY, TEXAS

By Colletus A. Rogers and William M. Risinger,
Soil Conservation Service

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

KNOX COUNTY is in the northwestern part of Texas
(see facing page). Benjamin, the county seat, has a popu-
lation of 308. Other towns in the county are Munday, with
a population of 1,726; Knox City, with a population of
1,536; and Goree, with a population of 538. The county has
a total area of 551,040 acres, or 861 square miles.

Knox County is in the Rolling Red Plains section of the
Southern Great Plains. It is drained by the North
Wichita, South Wichita, and Brazos Rivers. Elevation
ranges from 1300 feet along the Brazos River to 1,700
feet in the northwestern section of the county.

About 58 percent of the county is range, and about 40
percent is eropland. The remaining 2 percent is water and
urban land. About 30 percent of the cropland is irrigated.
Less than 1 percent of the county is irrigated pasture.
Raising beef cattle is the principal ranching enterprise.
Cotton, grain sorghum, and wheat are the main cultivated
crops.

General nature of the county

This section discusses briefly the history, natural
resources, and climate of the county.

History

Knox County was created from Bexar and Young Ter-
ritories in 1858, recreated in 1876, and organized in 1886.
The county was named for General Henry Knox, U.S.

. secretary of war.

The population of Knox County increased from 77 in
1880 to a high of 11,368 in 1930. By 1970 the population
had decreased to 5,972.

Climate

The official weather station for Knox County is in Mun-
day. Table 1 gives data on temperature and precipitation
for the county. Data for this section were cobtained from

the National Oceanic and Atmospheric Administration,
National Weather Service.

Knox County has a warm-temperate subtropical climate
with dry winters and hot, humid summers. Tropical
Maritime airmasses play a dominant role in determining
the climate of the area from April through October, while
those air masses of polar origin largely control the cli-
mate from November through March. There is a wide
range in annual extremes of temperature characteristic of
a continental environment. The mean total annual
precipitation at Munday is 24.89 inches, approximately
three-fourths of which falls during the warm season,
April through October. Rainfall, which is mostly in the
form of thundershowers, may vary considerably from
month to month and from year to year.

The prevailing winds in Knox County are southerly to
southeasterly throughout the year, except in January and
February when northerly winds are the most frequent.
The survey area receives approximately 64 percent of the
total possible sunshine in winter, 68 percent in spring, 77
percent in summer, and 71 percent in fall. Mean relative
humidity at noon, Central Standard Time, is estimated at
53 percent in January, 46 percent in April, 44 percent in
July, and 48 percent in October. Thunderstorms occur on
44 days in an average year.

Surges of polar Canadian airmasses are common in
winter, but cold spells are brief and are not severe. Cold
fronts often are accompanied by strong, gusty winds and
a sudden decrease in temperature; however, the cloudi-
ness associated with the frontal passages dissipates
quickly, and sunshine and southerly winds bring rapidly
rising temperatures.

Winter is a relatively dry period. Snow may fall once or
twice a month, but accumulations are rare. Strong winds
often accompany snowfalls, and considerable drifting oc-
curs.

Spring is a pleasant season in Knox County. Rapid
changes in weather often occur in March. Showers in-
crease in April, and thunderstorm activity peaks in May.
Occasionally, thunderstorms late in spring and early in
summer are accompanied by destructive winds and hail
As spring progresses, cold fronts become weaker, and
temperature changes are more moderate. March and
April are the windiest months.
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Daytime temperatures are hot in summer, and there
are only a few days when the temperature does not reach
or exceed 90 degrees F. Days with temperatures above
100 degrees F. are not uncommon. Evaporative type
home air conditioners operate effectively more than 90
percent of the time in July and August.

Fall is the best season in Knox County for most out-
door activities, except swimming. Temperatures are
moderate, winds are light, and fair weather persists.

The mean length of the warm season, or freeze-free
period, in Knox County is 217 days. The mean date of the
last occurrence of 32 degrees F. or below in spring is
April 8, and the first occurrence of 32 degrees F. or
below in fall is November 6.

Natural resources

Soil is the most important natural resource in the coun-
ty. Livestock and crops are marketable products.

Water is also an important natural resource and is used
for irrigation in the southern part of the county. In most
areas of the county, water is adequate for domestic use.
Stock tanks are needed for watering livestock in some
parts of the county.

Qil is a natural resource and is produced mostly in the
southern part of the county.

How this survey was made

Soil scientists made this survey to learn what kinds of
soil are in the survey area, where they are, and how they
can be used. The soil scientists went into the area know-
ing they likely would locate many soils they already knew
something about and perhaps identify some they had
never seen before. 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;
the kinds of rock; and many facts about the soils. They
dug many holes to expose soil profiles. A profile is the
sequence of natural layers, or horizons, in a soil; it ex-
tends from the surface down into the parent material,
which has been changed very little by leaching or by the
action of plant roots.

The soil scientists recorded the characteristics of the
profiles they studied, and they compared those profiles
with others in counties nearby and in places more distant.
Thus, through correlation, they classified and named the
soils according to nationwide, uniform procedures.

After a guide for classifying and naming the soils was
worked out, the soil scientists drew the boundaries of the
individual soils on aerial photographs. These photographs
show buildings, field borders, roads, and other details that
help in drawing boundaries accurately. The soil map at
the back of this publication was prepared from aerial
photographs.

The areas shown on a soil map are called soil map units.
Some map units are made up of one kind of soil, others

are made up of two or more kinds of soil, and a few have
little or no soil material at all. Map units are discussed in
the sections “General soil map for broad land use
planning” and “Soil maps for detailed planning.”

While a soil survey is in progress, samples of soils are
taken for laboratory measurements and engineering tests.
The soils are field tested, and interpretations of their
behavior are modified as necessary during the course of
the survey. New interpretations are added to meet local
needs, mainly through field observations of different
kinds of soil in different uses under different levels of
management. Also, data are assembled from other
sources, such as test results, records, field experience, and
information available from State and local specialists. For
example, data on crop yields under defined practices are
assembled from farm records and from field or plot ex-
periments on the same kinds of soil.

But only part of a soil survey is done when the soils
have been named, described, interpreted, and delineated
on aerial photographs and when the laboratory data and
other data have been assembled. The mass of detailed in-
formation is then organized and published so that it is
readily available to different groups of users, among them
farmers, managers of rangeland, engineers, planners,
developers and builders, homebuyers, and those seeking
recreation.

General soil map for broad land use
planning

The general soil map at the back of this survey shows,
in color, the seven map units in Knox County. Each unit
has a unique natural landscape with a distinctive pattern
of soils, relief, and drainage features. It consists of two or
more major soils and some minor soils, and it is named
for the major soils. The soils in one unit may occur in
another, but in a different pattern.

The map provides a broad perspective of the soils and
the landscape in Knox County and a basis for comparing
the potentials of the seven units of the county for general
kinds of land use. From the map, large areas that are
generally suitable for certain kinds of farming or other
land uses can be identified. Also, large areas that have
soil properties distinctly unfavorable for certain land uses
can be identified.

Because of the scale used, the smallest unique soil unit
that can be mapped is about 160 acres in size. The map
does not show the kind of soil at a particular place. Thus,
it is not suitable for planning the management of a farm
or field or for selecting the exact location of a road, build-
ing, or similar structure.

In this section, each map unit is described and its

limitations and potentials for selected land uses are
discussed.
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Soil descriptions and potentials

1. Knoco-Vernon

Very shallow to moderately deep, calcareous, clayey soils
on uplands

The soils in this map unit are gently sloping to sloping.
Slopes range from 1 to about 8 percent.

This map unit makes up about 30 percent of the survey
area. It is about 34 percent Knoco soils, 19 percent Ver-
non soils, and 47 percent minor soils and Badland.

Knoco soils have a surface layer of red, calcareous,
moderately alkaline clay about 8 inches thick. The under-
lying material is red, moderately alkaline clayey shale.

Vernon soils have a surface layer of reddish brown, cal-
careous, moderately alkaline clay about 8 inches thick.
Between depths of 8 and 22 inches is reddish brown, cal-
careous, moderately alkaline clay that contains a few fine
caleium carbonate concretions. Between depths of 22 and
32 inches is reddish brown, calcareous, moderately al-
kaline clay, The underlying material, to a depth of 60
inches, is weak red, caleareous, moderately alkaline clayey
shale.

Among the minor soils in this map unit are Clairemont,
Cobb, Cosh, Owens, and Mangum soils. Badland is also in-
cluded. It is exposed redbed clayey shale that is devoid of
vegetation.

This map unit is used for range. The potential is medi-
um for native range plants. Limited rainfall, low available
water capacity, and restricted rooting depth limit the
amount of forage grown during favorable years. The
potential is low for farming because of erosion, complex
slopes, and soil depth. The potential is low for urban and
recreation uses because of complex slopes, soil depth, and
shrinking and swelling of the clayey surface layer.

2. Miles-Rotan
Deep, noncalcareous, loamy soils on uplands

The soils in this map unit are nearly level. Slopes are
mostly less than 1 percent.

This map unit makes up about 26 percent of the survey
area. It is about 48 percent Miles soils, 16 percent Rotan
soils, and 36 percent minor soils (fig. 1).

Miles soils have a surface layer of reddish brown,
neutral fine sandy loam about 10 inches thick. Between
depths of 10 and 27 inches is reddish brown, neutral
sandy clay loam and between depths of 27 and 35 inches
is red, neutral sandy clay loam. Red, mildly alkaline sandy
clay loam is between depths of 35 and 54 inches. The un-
derlying material, to a depth of 70 inches, is red, calcare-
ous, moderately alkaline sandy clay loam.

Rotan soils have a surface layer of dark grayish brown,
mildly alkaline clay loam about 10 inches thick. Between
depths of 10 and 18 inches is dark grayish brown, mildly
alkaline clay loam; between depths of 8 and 24 inches is
dark brown, moderately alkaline clay; and between depths
of 24 and 36 inches is dark brown, calcareous, moderately

alkaline clay. Between depths of 36 and 62 inches is
brown, calcareous, moderately alkaline clay that contains
about 40 percent by volume, soft bodies and concretions
of caleium earbonate. The underlying material, to a depth
of 70 inches, is yellowish red, calcareous, moderately al-
kaline clay that contains about 10 percent by volume, soft
bodies and coneretions of calcium carbonate.

Among the minor soils in this map unit are Altus,
Clairemont, Enterprise, Hardeman, Sagerton, and Win-
ters soils.

This map unit is used mainly for cultivated crops. The
potential is high for row crops and small grain. A few
areas are used for range. The potential is high for native
range plants. Yields of forage are good during favorable
years. The potential is high for most urban and recreation
uses. The clay loam surface layer, shrinking and swelling,
and slow percolation of the Rotan soils are limitations for
some uses.

3. Tillman-Hollister-Wichita

Deep, noncalcareous and calcareous, loamy soils on
uplands

The soils in this map unit are nearly level to gently
sloping. Slopes are 0 to about 5 percent.

This map unit makes up about 23 percent of the survey
area. It is about 24 percent Tillman soils, 15 percent Hol-
lister soils, 15 percent Wichita soils, and 46 percent minor
soils (fig. 2).

Tillman soils have a surface layer of reddish brown,
mildly alkaline clay loam about 7 inches thick. Between
depths of 7 and 16 inches is reddish brown, moderately al-

‘kaline clay. Between depths of 16 and 56 inches is reddish

brown, calcareous, moderately alkaline clay that contains
soft bodies of caleium carbonate. The underlying material,
to a depth of 80 inches, is yellowish red, calcareous,
moderately alkaline clay that contains a few soft bodies,
films, and threads of calcium carbonate.

Hollister soils have a surface layer of dark brown,
moderately alkaline clay loam about 6 inches thick.
Between depths of 6 and 37 inches is dark brown, calcare-
ous, moderately alkaline clay. Between depths of 37 and
62 inches is dark brown, calcareous, moderately alkaline
clay that contains a few very fine calcium carbonate
concretions and between depths of 62 and 80 inches is
red, calcareous, moderately alkaline clay that contains
about 10 percent, by volume, soft bodies and concretions
of calcium carbonate.

Wichita soils have a surface layer of reddish brown,
mildly alkaline clay loam about 8 inches thick. Between
depths of 8 and 17 inches is reddish brown, mildly al-
kaline clay loam and between depths of 17 and 38 inches
is reddish brown, calcareous moderately alkaline clay.
Between depths of 38 and 52 inches is red, calcareous,
moderately alkaline clay that contains a few calcium car-
bonate concretions. The underlying material, to a depth of
70 inches, is red, calcareous, moderately alkaline clay that
contains 10 percent, by volume, soft bodies and concre-
tions of calcium carbonate.
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Among the minor soils in this map unit are Aspermont,
Clairemont, Cobb, Cosh, Mangum, Tobosa, Sagerton, and
Vernon soils.

This map unit is used for range and cropland. The
potential is high for row crops and small grain. The
potential is high for native range plants. Yields of forage
are good during favorable years. The potential is medium
for most urban and recreation uses. The clay loam surface
layer, shrinking and swelling, and slow percolation are the
most limiting features.

4. Cottonwood-Knoco

Very shallow, calcareous, clayey and loamy soils on
uplands

The soils in this map unit are gently sloping to
moderately steep. Slopes are 1 to about 20 percent.

This map unit makes up about 7 percent of the survey
area. It is about 45 percent Cottonwood soils, 25 percent
Knoco soils, and 30 percent minor soils (fig. 3).

Cottonwood soils have a surface layer of reddish
brown, calcareous, moderately alkaline clay loam about 8
inches thick. The underlying layer is white, weakly ce-
mented gypsum.

Knoco soils have a surface layer of ‘red, calcareous,
moderately alkaline clay about 8 inches thick. The under-
lying material is red, calcareous, moderately alkaline
clayey shale.

Among the minor soils in this map unit are Mangum,
Owens, Tillman, Vernon, and Wichita soils. This map unit
is used for range. The potential is low for native range
plants. The potential is low for farming because of the
very shallow root zone and complex slopes. Limited rain-
fall, low available water capacity, and restricted rooting
depth limit the amount of forage grown during favorable
years. The potential is low for urban and recreation uses
because of complex slopes, the clay loam or clay surface
layer, shrinking and swelling, and soil depth.

5. Hardeman-Enterprise-Lincoln

Deep, calcareous, loamy and sandy soils on uplands and
bottom lands

The soils in this map unit are nearly level to strongly
sloping. Slopes are 0 to about 12 percent.

This map unit makes up about 7 percent of the survey
area. It is about 31 percent Hardeman soils, about 23 per-
cent Enterprise soils, about 16 percent Lincoln soils, and
about 30 percent minor soils (fig. 4).

Hardeman soils have a surface layer of reddish brown,
calcareous, moderately alkaline fine sandy loam about 13
inches thick. Between depths of 13 and 42 inches is yel-
lowish red, calcareous, moderately alkaline fine sandy
loam. The underlying material, to a depth of 60 inches is
reddish yellow, calcareous, moderately alkaline fine sandy

loam. It contains a few films and threads of calcium car-

bonate.

Enterprise soils have a surface layer of reddish brown,
mildly alkaline very fine sandy loam about 16 inches
thick. The subsoil is yellowish red, calcareous, moderately
alkaline very fine sandy loam about 25 inches thick. It
contains a few films and threads of calcium carbonate.
The underlying material, to a depth of 72 inches, is red-
dish brown, calcareous, moderately alkaline very fine
sandy loam that contains a few films and threads of calci-
um carbonate.

Lincoln soils have a surface layer of yellowish red, cal-
careous, moderately alkaline fine sand about 8 inches
thick. Between depths of 8 and 50 inches is reddish yel-
low, calcareous, moderately alkaline fine sand. The under-
lying material, to a depth of 70 inches, is yellowish red,
calcareous, moderately alkaline loamy fine sand.

Among the minor soils in this map unit are Clairemont,
Mangum, and Yahola soils. This map unit is used mainly
for range. The potential is high for native range plants.
Yields of forage are good during favorable years. The
nearly level and gently sloping areas of Enterprise and
Hardeman soils are mostly cultivated, and potential is
high for row crops and small grain. The potential is low
for urban uses in most of this map unit because of flood-
ing and complex slopes. The potential is high for urban
uses in some nearly level to gently sloping areas of Har-
deman soils. The potential is high for recreation use. The
fine sand -surface layer of the Lincoln soils limits some
uses.

6. Clairemont-Mangum
Deep, calcareous, clayey and loamy soils on bottom lands

The soils in this map unit are nearly level. Slopes are
mostly less than 1 percent.

This map unit makes up about 4 percent of the survey
area. It is about 42 percent Clairemont soils, about 40
percent Mangum soils, and about 18 percent minor soils.

Clairemont soils have a surface layer of red, calcareous,
moderately alkaline silt loam about 12 inches thick.
Between depths of 12 and 36 inches is red, calcareous,
moderately alkaline silty clay loam; between depths of 36
and 42 inches is reddish brown, calcareous, moderately al-
kaline silty clay loam; and between depths of 42 and 56
inches is light red, calcareous, moderately alkaline silty
clay loam. The underlying material, to a depth of 80
inches, is reddish brown, calcareous, moderately alkaline
silty clay loam.

Mangum soils have a surface layer of reddish brown,
calcareous, moderately alkaline clay about 10 inches thick.
Between depths of 10 and 42 inches is reddish brown, cal-
careous, moderately alkaline clay that contains a few thin
strata of silt loam in the lower 16 inches. The underlying
material, to a depth of 60 inches, is reddish brown, cal-
careous, moderately alkaline clay that contains a few cal-
cium carbonate concretions.

This map unit is used for range. The potential is high
for native range plants. Yields of forage are good during
favorable years. The potential is low for cultivation and
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urban use because of flooding. The potential is medium
for recreational uses, also because of flooding. Dust limits
uses of the Clairemont soils, and the clay surface layer of
the Mangum soils limits some recreation uses.

7. Miles-Springer
Deep, noncalcareous, sandy soils on uplands

The soils in this map unit are nearly level to gently un-
dulating. Slopes are 0 to about 5 percent.

This map unit makes up about 3 percent of the survey
area. It is about 63 percent Miles soils, about 25 percent
Springer soils, and about 12 percent minor soils.

Miles soils have a surface layer of reddish brown,
mildly alkaline loamy fine sand about 12 inches thick.
Between depths of 12 and 30 inches is reddish brown,
mildly alkaline sandy clay loam and between depths of 30
and 50 inches is red, mildly alkaline sandy clay loam. The
underlying material, to a depth of 70 inches, is red, mildly
alkaline fine sandy loam.

Springer soils have a surface layer of brown, mildly al-
kaline loamy fine sand about 18 inches thick. Between
depths of 18 and 31 inches is reddish brown, mildly al-
kaline fine sandy loam; between depths of 31 and 50
inches is yellowish red, mildly alkaline fine sandy loam,
and between depths of 50 and 68 inches is light reddish
brown, mildly alkaline loamy fine sand. The underlying
material, to a depth of 80 inches, is brown, moderately al-
kaline fine sandy loam.

Among the minor soils in this map unit are Altus soils,
Miles fine sandy loam Rotan soils, and Winters soils.

This map unit is used for cropland and range. The
potential is medium to high for row crops and small grain.
The potential is high for native range plants. Yields of
forage are good during favorable years. The potential is
high for most urban uses and medium for recreation uses.
The loamy fine sand surface layer is the most limiting
feature.

Land use considerations

The map units in Knox County vary widely in their
potential for major land uses as indicated in table 2. For
each land use the ratings of the potential of each unit are
portrayed in relation to other units. Kinds of soil limita-
tions are also indicated in general terms. The ratings of
soil potential are based in the assumption that practices
in common use in the survey area are being used to over-
come soil limitations. These ratings reflect the ease of
overcoming the soil limitations and the soil related
problems that will continue after such practices are in-
stalled. The ratings do not consider location in relation to
existing transportation systems or other facilities.

Kinds of land uses considered include cultivated crops,
range, urban development, and recreation. Cultivated
crops in the survey area include cotton, grain sorghum,
and wheat, as well as special crops, such as vegetables,
Range refers to land that grows native plants for grazing.

Urban development includes land that is used as re-
sidential, commerecial, and industrial sites. Recreation in-
cludes camp areas, picnic areas, playgrounds, and paths
and trails.

The kinds of soils, limited rainfall, and the availability
of lmgatlon water generally influence the agrlcultural
use of land in Knox County.

About 58 percent of the county is used for range, about
40 percent for cultivated crops, and about 2 percent for
other uses. According to table 2, the potential is high for
cropland in about 59 percent of the county and low in
about 41 percent. Table 2 also indicates the potential is
high for range in about 63 percent of the county, medium
in about 30 percent, and low in 7 percent.

The trend in recent years has been a slight decrease in
the acreage used for range and a slight increase in the
acreage used for cropland, special crops, urban develop-
ment, and recreation.

The urban areas and most rural residences are in the
Miles-Rotan, Tillman-Hollister-Wichita, and Miles-
Springer map units, in which the potential for urban
development is medium to high. The soils in these map
units have few limitations or limitations that can be over-
come for most urban uses. Rotan, Tillman, Hollister, and
Wichita soils have clay in the lower layers that cause
them to shrink and swell, which is a limitation for build-
ing foundations, roads, and septic tank absorption fields.
This limitation can be overcome by good design and care-
ful installation procedures.

In most map units of the county the potential is high
for producing native range plants. In the Knoco-Vernon
and Cottonwood-Knoco map units the potential is low for
cultivated crops, urban development, and recreation use
but is medium for range. Water erosion, complex slopes,
erratic drainage patterns, and low available water capaci-
ty are mgjor limitations for range.

The Hardeman-Enterprise-Lincoln map unit is used
mostly for range because of flooding and complex slopes.
Small, nearly level tracts are use for cultivated crops. The
potential is high for producing native range plants.

The Clairemont-Mangum map unit is used for range,
and potential is high for producing native range plants.
Potential is low for cultivated crops because the unit is
subject to flooding.

In the Tillman-Hollister-Wichita map unit the potential
is high for production of crops. The main crops are cotton,
grain sorghum, and wheat. Some areas are used for
range, and the potential is high for producing native
range plants,

In the Miles-Rotan map unit the potential is high for
crop production, and most areas are cultivated. Cotton,
wheat, and grain sorghum are the main crops. The poten-
tial is high for irrigated crops and vegetables; however,
the water supply is limited.

In the Miles-Springer map unit the potential is high for
row crops and small grain. Some areas of this unit are
hummocky and difficult to cultivate, and soil blowing is
difficult to control. The potential is high for native range
plants.
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Soil maps for detailed planning

The map units shown on the detailed soil maps at the
back of this publication represent the kinds of soil in the
survey area. They are described in this section. The
descriptions together with the soil maps can be useful in
determining the potential of a soil and in managing it for
food and fiber production; in planning land use and
developing soil resources; and in enhancing, protecting,
and preserving the environment. More information for
each map unit, or soil, is given in the section “Use and
management of the soils.”

Preceding the name of each map unit is the symbol that
identifies the soil on the detailed soil maps. Each soil
description includes general facts about the soil and a
brief description of the soil profile. In each description,
the principal hazards and limitations are indicated, and
the management concerns and practices needed are
discussed.

The map units on the detailed soil maps represent an
area on the landscape made up mostly of the soil or soils
for which the unit is named. Most of the delineations
shown on the detailed soil map are phases of soil series.

Soils that have profiles that are almost alike make up a
soil series. Except for allowable differences in texture of
the surface layer or of the underlying substratum, all the
soils of a series have major horizons that are similar in
composition, thickness, and arrangement in the profile. A
soil series commonly is named for a town or geographic
feature near the place where a soil of that series was
first observed and mapped.

Soils of one series can differ in texture of the surface
layer or in the underlying substratum and in slope, ero-
sion, stoniness, salinity, wetness, or other characteristics
that affect their use. On the basis of such differences, a
soil series is divided into phases. The name of a soil phase
commonly indicates a feature that affects use or manage-
ment. For example, Wichita clay loam, 0 to 1 percent
slopes is one of several phases within the Wichita series.

Some map units are made up of two or more dominant
kinds of soil. Such map units are called soil complexes and
soil associations.

A soil complex consists of areas of two or more soils
that are so intricately mixed or so small in size that they
cannot be shown separately on the soil map. Each area in-
cludes some of each of the two or more dominant soils,
and the pattern and proportion are somewhat similar in
all areas. Lincoln-Yahola complex, occasionally flooded, is
an example.

A soil association is made up of soils that are geo-
graphically associated and are shown as one unit on the
map because it is not practical to separate them. A soil
association has considerable regularity in geographic pat-
tern and in the kinds of soil that are a part of it. The ex-
tent of the soils can differ appreciably from one delinea-
tion to another; nevertheless, interpretations can be made
for use and management of the soils. Knoco-Badland as-
sociation, undulating is an example.

Most map units include small, scattered areas of soils
other than those that appear in the name of the map unit.
Some of these soils have properties that differ substan-
tially from those of the dominant soil or soils and thus
could significantly affect use and management of the map
unit. These soils are described in the description of each
map unit. Some of the more unusual or strongly contrast-
ing soils that are included are identified by a special sym-
bol on the soil map.

The acreage and proportionate extent of each map unit
are given in table 8, and additional information on proper-
ties, limitations, capabilities, and potentials for many soil
uses is given for each kind of soil in other tables in this
survey. (See “Summary of tables.”) Many of the terms
used in describing soils are defined in the Glossary.

1—Altus fine sandy loam, 0 to 1 percent slopes. This
deep, well drained, nearly level soil is on uplands. Slopes
are plane and average about 0.5 percent. Areas are oval
to irregular in shape and range from 10 to 400 acres in
size.

The surface layer is dark brown, neutral fine sandy
loam about 10 inches thick. Between depths of 10 and 18
inches is dark brown, neutral fine sandy loam. Between
the depths of 18 and 29 inches is reddish brown, mildly al-
kaline sandy clay loam. Between depths of 29 and 47
inches is reddish brown, moderately alkaline sandy clay
loam, and between depths of 47 and 62 inches is reddish
brown, caleareous, moderately alkaline fine sandy loam.
The underlying material to a depth of 80 inches is yel-
lowish red, calcareous, moderately alkaline fine sandy
loam that contains a few films and soft bodies of calcium
carbonate.

Surface runoff is slow. Permeability is moderate, and
available water capacity is high. The hazard of water ero-
sion is slight, and the hazard of soil blowing is moderate.
Tilth is good, and this soil can be worked over a wide
range of moisture conditions. The root zone is deep and
easily penetrated by plant roots.

Included with this seil in mapping are small areas of
Miles, Rotan, and Winters soils. The Miles soils are at a
slightly higher elevation than the Altus soil. Rotan and
Winters soils are at the same elevation. Localized soil
blowing is evident in spots. Included soils make up less
than 15 percent of any area of this map unit.

This soil is used mainly for cropland. The potential is
high for row crops and small grain. Where this soil is ir-
rigated, the potential is high for vegetable production.
Crop residue left on the soil surface helps conserve
moisture, slows the rate of runoff, reduces soil tempera-
ture, and maintains soil tilth and productivity. The poten-
tial is high for native range plants. The potential plant
community is a mixture of tall and mid grasses.

This soil has high potential for urban uses. Low
strength of the soil limits its suitability for streets and
roads. Seepage is a problem where sewage lagoons are
constructed. The potential is high for recreation uses.
Capability subclass Ile nonirrigated and Ile irrigated;
Sandy Loam range site. '
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2—Aspermont silty clay loam, 1 to 3 percent slopes.
This deep, well drained, gently sloping soil is on uplands.
Slopes are convex and average about 2 percent. Areas are
irregular in shape and range from 10 to 300 acres in size.

The surface layer is light brown, calcareous, moderately
alkaline silty clay loam about 8 inches thick. Between
depths of 8 and 18 inches is reddish brown, calcareous,
moderately alkaline silty clay loam that contains common
concretions of calcium carbonate. Between depths of 18
and 36 inches is yellowish red, caleareous, moderately al-
kaline silty clay loam that contains about 20 percent, by
volume, soft bodies and concretions of calcium carbonate.
The underlying material, to a depth of 60 inches, is red,
calcareous, moderately alkaline silty clay loam that con-
tains about 5 percent, by volume, soft bodies and concre-
tions of calcium carbonate.

Surface runoff is medium. Permeability is moderate,
and available water capacity is medium. The hazard of
water erosion and soil blowing are moderate. Tilth is
good, and this soil can be worked over a wide range of
moisture conditions. The root zone is moderately deep and
is easily penetrated by plant roots.

Included with this soil in mapping are small areas of
Owens and Knoco soils. These included soils are at the
same elevation as the Aspermont soils. They make up less
than 20 percent of any area of this map unit.

This soil is used as cropland and range. The potential is
medium for row crops and small grain. It is limited by the
depth of soil and by the slope. Terraces and contour cul-
tivation help to control erosion. Crop residue left on the
soil surface helps conserve moisture, slows the rate of ru-
noff, reduces soil temperature, and maintains tilth and
productivity. The potential is medium for native range
plants. The potential plant community is a mixture of mid
and short grasses.

This soil has medium potential for most urban uses.
The shrinking and swelling, low strength, corrosivity to
uncoated steel, and slow percolation rate are the most
limiting features. The potential is medium for recreation
uses. The most limiting features are the silty clay loam
surface layer and the slope. Capability subclass IIle; Clay
Loam range site.

3—Aspermont silty clay loam, 3 to 5 percent slopes.
This deep, well drained, gently sloping soil is on uplands.
Slopes are convex and average about 4 percent. Areas are
round to irregular in shape and range from 10 to 400
acres in size.

The surface layer 1is yellowish red, calcareous,
moderately alkaline silty clay loam about 7 inches thick.
Between depths of 7 and 15 inches is yellowish red, cal-
careous, moderately alkaline silty clay loam that contains
a few concretions of calcium carbonate. Between depths
of 15 and 386 inches is reddish yellow, calcareous,
moderately alkaline silty clay loam that contains about 17
percent, by volume, soft bodies and concretions of calcium
carbonate. The underlying material, to a depth of 60
inches, is reddish yellow, calcareous, moderately alkaline
silty clay loam that contains a few soft bodies and concre-
tions of calcium carbonate.

Surface runoff is medium. Permeability is moderate,
and available water capacity is medium. The hazards of
water erosion and soil blowing are moderate. Tilth is
good, and the soil can be worked in a wide range of
moisture conditions. The root zone is moderately deep and
is easily penetrated by plant roots.

Included with this soil in mapping are small areas of
more sloping Owens and Vernon soils near drainageways.
They make up less than 20 percent of any area of this
map unit.

This soil is used as cropland and range. The potential is
medium for row crops and small grain. It is limited by the
depth of soil and by the slope. Terraces and contour cul-
tivation help to control erosion. Crop residue left on the
soil surface helps conserve moisture, reduces soil tem-
perature, and maintains tilth and productivity. The poten-
tial is medium for native range plants. The potential plant
community is a mixture of mid and short grasses.

This soil has high potential for most urban uses.
Shrinking and swelling, low strength, corrosivity to un-
coated steel, and a slow percolation rate are the most
limiting features. The potential is medium for recreation
uses. The most limiting features are the silty clay loam
surface layer and the slope. Capability subclass I'Ve; Clay
Loam range site.

4—Aspermont silty clay loam, 5 to 12 percent slopes.
This deep, well drained, sloping to strongly sloping soil is
on uplands. Slopes are convex and average about 7 per-
cent. Areas are long and narrow in shape and range from
10 to 200 acres in size.

The surface layer is reddish brown, -calcareous,
moderately alkaline silty clay loam about 6 inches thick.
Between depths of 6 and 12 inches is yellowish red, cal-
careous, moderately alkaline silty clay loam. Between
depths of 12 and 25 inches is reddish yellow, calcareous,
moderately alkaline silty clay loam that contains about 17
percent, by volume, soft bodies and concretions of calcium
carbonate. The underlying material is red, calcareous
shaly clay.

Surface runoff is rapid. Permeability is moderate, and
available water capacity is medium. The hazard of water
erosion is severe, and the hazard of soil blowing is
moderate. The root zone is moderately deep and is easily
penetrated by plant roots.

Included with this soil in mapping are small areas of
Knoco and Owens soils. These included soils are at the
same elevation as the Aspermont soils. They make up less
than 20 percent of any area of this map unit.

This soil has low potential for farming and for recrea-
tion and urban uses. The complex, steep slope is the most
limiting feature.

This soil is used mainly as range. The potential is medi-
um for native range plants. The potential plant communi-
ty is mid and short grasses. Capability subclass VIe; Clay
Loam range site.

5—Clairemont silt loam, occasionally flooded. This
deep, well drained, nearly level soil is on flood plains of
streams. Slopes are plane and average about 0.5 percent.
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This map unit is inundated only once in every several
years. Areas are long and narrow or oval in shape and
range from 10 to 400 acres in size.

The surface layer is red, calcareous, moderately alkaline
silt loam about 10 inches thick. Between depths of 10 and
38 inches is reddish brown, calcareous, moderately al-
kaline silty clay loam. Between depths of 38 and 46 inches
is red, calcareous, moderately alkaline silty clay loam. The
underlying material, to a depth of 60 inches, is red, cal-
careous, moderately alkaline loam.

Surface runoff is slow. Permeability is moderate, and
available water capacity is high. The hazards of water
erosion and soil blowing are slight. Tilth is good, and the
soil can be worked over a wide range of moisture condi-
tions. The root zone is deep and is easily penetrated by
plant roots.

Included with this soil in mapping are areas of Mangum
and Yahola soils. The Mangum soils are in depressions,
and the Yahola soils are at a slightly higher elevation
than the Clairemont soils. Included soils make up less
than 10 percent of any area of this map unit.

This soil is mainly cropland. The potential is high for
row crops and small grain. Crop residue left on the soil
surface helps conserve moisture, slows the rate of runoff,
reduces soil temperature, and maintains tilth and produc-
tivity. The potential is high for pasture production. It is
high for native range plants. The potential plant commu-
nity is a mixture of tall and mid grasses.

This soil has low potential for most urban uses; flooding
is the most limiting feature. The potential is medium for
recreation uses; flooding and dust are the most limiting
features. Capability subelass IIw nonirrigated and IIw ir-
rigated; Loamy Bottomland range site.

6—Clairemont silt loam, frequently flooded. This
deep, well drained, nearly level soil is on flood plains of
streams (fig. 5). Slopes are plane and average about 0.5
percent. This map unit is inundated 2 to 4 times each
year. Areas are long and narrow or oval and range from
20 to 800 acres in size.

The surface layer is red, calcareous, moderately alkaline
silt loam about 12 inches thick. Between depths of 12 and
36 inches is red, calcareous, moderately alkaline silty clay
loam. Between depths of 36 and 42 inches is reddish
brown, calcareous, moderately alkaline silty clay loam.
Between depths of 42 and 56 inches is light red, calcare-
ous, moderately alkaline silty clay loam. The underlying
material, to a depth of 80 inches, is reddish brown, cal-
careous, moderately alkaline silty clay loam.

Surface runoff is slow. Permeability is moderate, and
available water capacity is high. The hazards of water
erosion and soil blowing are slight. The root zone is deep
and is easily penetrated by plant roots.

Included with this soil in mapping are areas of Mangum
and Yahola soils. The Mangum soils are in depressions,
and the Yahola soils are at a slightly higher elevation
than the Clairemont soils. Included soils make up less
than 10 percent of any area of this map unit.

This soil is used for range. The potential is medium for
native range plants. The potential plant community is a
mixture of mid and tall grasses with scattered areas of
elm and cottonwood trees.

This soil has low potential for farming and for urban
use; flooding is the most limiting feature. The potential is
medium for recreation; flooding and dust are the most
limiting features. Capability subclass Vw; Loamy Bottom-
land range site.

7—Cobb fine sandy loam, 0 to 1 percent slopes. This
moderately deep, well drained, nearly level soil is on

~uplands. Slopes are mostly convex and average about 0.5

percent. Areas are irregular in shape and range from 20
to 400 acres in size.

The surface layer is reddish brown, neutral fine sandy
loam about 8 inches thick. Between depths of 8 and 22
inches is reddish brown, neutral sandy clay loam.
Between depths of 22 and 32 inches is red, mildly alkaline
sandy clay loam. The underlying material is red and gray,
weakly cemented sandstone.

Surface runoff is slow. Permeability is moderate, and
available water capacity is low. The hazard of water ero-
sion is slight, and the hazard of soil blowing is moderate.
Tilth is good, and the soil can be worked over a wide
range of moisture conditions. The root zone is moderately
deep and is easily penetrated by plant roots.

Included with this soil in mapping are small areas of
Cosh, Tillman, and Wichita soils. The Cosh soils are at a
slightly higher elevation, and the Tillman and Wichita
soils are at a lower elevation than the Cobb soils. In-
cluded soils make up less than 15 percent of any area of
this map unit.

This soil has medium potential for row crops and small
grain. Soil depth is a limitation. Crop residue left on the
soil surface helps conserve moisture, slows the rate of ru-
noff, reduces soil temperature, and maintains soil tilth
and productivity.

This soil is used mainly as range. The potential is high
for native range plants. The potential plant community is
a mixture of tall, mid, and short grasses.

This soil has low potential for urban use. Depth to ce-
mented sandstone is the most limiting feature. The poten-
tial is high for most recreation uses. Depth to cemented
sandstone also limits some playground uses. Capability
subclass Ile nonirrigated and Ile irrigated; Sandy Loam
range site.

8—Cobb fine sandy loam, 1 to 3 percent slopes. This
moderately deep, well drained, nearly level soil is on
uplands. Slopes are mostly convex and average about 1.5
percent. Areas are oval to irregular in shape and range
from 20 to 1,000 acres in size.

The surface layer is reddish brown, neutral fine sandy
loam about 6 inches thick, Between depths of 6 and 24
inches is reddish brown, neutral sandy clay loam.
Between depths of 24 and 34 inches is reddish brown,
neutral sandy clay loam. The underlying material is red,
weakly cemented sandstone,



KNOX COUNTY, TEXAS 9

Surface runoff is medium. Permeability is moderate,
and available water capacity is low. The hazards of water
erosion and soil blowing are moderate. Tilth is good, and
the soil can be worked over a wide range of moisture con-
ditions. The root zone is moderately deep and is easily
penetrated by plant roots.

Included with this soil in mapping are small areas of
Cosh and Vernon soils. Also included are small areas of a
soil that is similar to the Cobb soil, but becomes calcare-
ous in the lower part of the subsoil. The Cosh and Vernon
soils are in slightly more sloping areas. Included soils
make up less than 15 percent of any area of this map
unit.

This soil has medium potential for row crops and small
grain. Soil depth is a limitation. Terraces and contour cul-
tivation help to control erosion. Crop residue left on the
soil surface helps conserve moisture, slows the rate of ru-
noff, reduces soil temperature, and maintains soil tilth
and productivity.

This soil is used mainly as range. The potential is high
for native range plants. The potential plant community is
a mixture of tall, mid, and short grasses.

This soil has low potential for urban uses. Depth to ce-
mented sandstone is the most limiting feature. The poten-
tial is high for most recreation uses. Depth to cemented
sandstone limits some playground uses. Capability sub-
class IIle nonirrigated and Ile irrigated; Sandy Loam
range site.

9—Cosh fine sandy loam, 1 to 5 percent slopes. This
shallow, well drained, gently sloping soil is on uplands.
Slopes are convex and average about 2 percent. Areas are
oval to irregular in shape and range from 10 to 200 acres
in size.

The surface layer is reddish brown, mildly alkaline fine
sandy loam about 6 inches thick, The subsoil is reddish
brown, mildly alkaline sandy clay loam about 12 inches
thick. The underlying material is red, weakly cemented
sandstone.

Surface runoff is medium. Permeability is moderate,
and available water capacity is very low. The hazards of
water erosion and soil blowing are moderate. Tilth is
good, and the soil can be worked over a wide range of
moisture conditions. The root zone is restricted by the
shallow depth to sandstone.

Included with this soil in mapping are small areas of
Cobb, Knoco, and Owens soils. Also included is a soil that
is similar to the Cosh soil, but has a calcareous subsoil.
The Cobb soils are in the less sloping areas. The Knoco
and Owens soils are at the same elevation as the Cosh
soils. Included soils make up less than 20 percent of any
area of this map unit.

This soil is used mainly for range. The potential is high
for native range plants. The potential plant community is
a mixture of tall, mid, and short grasses. The potential is
low for farming. The shallow root zone is a limitation that
Is difficult to overcome. Only close-spaced, high residue-
producing crops should be grown. Crop residue left on the
surface helps conserve moisture, slows the rate of runoff,

reduces soil temperature, and maintains soil tilth and
productivity.

This soil has low potential for urban use. Depth to ce-
mented sandstone is the most limiting feature. The poten-
tial is high for most recreation uses. Depth to cemented
sandstone also limits some playground uses. Capability
subeclass IVe nonirrigated and I'Ve irrigated; Sandy Loam
range site.

10—Cottonwood-Knoco association, rolling. This as-
sociation consists of rolling soils on uplands (fig. 6). These
soils are well drained. Slopes range from 5 to 16 percent.
Areas are broad and irregular in shape, are dissected
with erratic patterns of secondary drainageways, and
range from about 200 to several thousand acres in size.

The composition of this map unit is more variable than
that of others in the survey area but has been controlled
well enough to be interpreted for the expected use of the
soils.

This association is about 45 percent Cottonwood soils,
25 percent Knoco soils, and 30 percent included soils and
Badland.

The Cottonwood soils are on ridges. The surface layer
is reddish brown, calcareous, moderately alkaline clay
loam about 8 inches thick. The underlying material is
white, weakly cemented gypsum.

Surface runoff is rapid on Cottonwood soils. Permea-
bility is moderate, and available water capacity is very
low. The hazard of water erosion is severe, and the
hazard of soil blowing is moderate. The root zone is
restricted by the very shallow depth to gypsum.

The Knoco soils are on side slopes. The surface layer is
red, calcareous, moderately alkaline clay about 8 inches
thick. The underlying material is red, calecareous,
moderately alkaline clayey shale.

Surface runoff is rapid on Knoco soils. 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 root zone is restricted by the very
shallow depth to clayey shale.

Included with this association in mapping are Owens,
Vernon, and Mangum soils. The Owens and Vernon soils
are gently sloping to sloping. Mangum soils are along
drainageways. Small areas of Badland are throughout this
map unit.

This association is used for range, but the potential is
low for native range plants. The potential plant communi-
ty is a mixture of mid and short grasses. These soils are
not suited to farming because of the very shallow root
zone, the hazard of erosion, and complex slopes.

This association has low potential for recreation and
urban uses. Complex slopes, dust, depth to rock, and
shrink-swell hazard are the most limiting features. Capa-
bility subclass VIIs; Cottonwood part in Gyp range site,
Knoco part in Shallow Clay range site.

11—Enterprise very fine sandy loam, 0 to 1 percent
slopes. This deep, well drained, nearly level soil is on
uplands. Slopes are plane and average about 0.5 percent.
Areas are long and narrow or oval and range from 10 to
200 acres in size.
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The surface layer is reddish brown, mildly alkaline very
fine sandy loam about 16 inches thick. The subsoil is yel-
lowish red, calcareous, moderately alkaline very fine
sandy loam about 25 inches thick. The underlying materi-
al, to a depth of 72 inches, is reddish brown, calcareous,
moderately alkaline very fine sandy loam.

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. Tilth is good, and the soil can be worked over a
wide range of moisture conditions. The root zone is deep
and is easily penetrated by plant roots.

Included with this soil in mapping are small areas of
Miles and Hardeman soils. The Miles and Hardeman soils
are at a slightly higher elevation than the Enterprise
soils. Included soils make up less than 10 percent of any
area of this map unit.

This soil is used mainly as cropland. The potential is
high for row crops and small grain. Crop residue left on
the soil surface helps conserve moisture, slows the rate of
runoff, reduces soil temperature, and maintains tilth and
productivity. The potential is high for native range plants.
The potential plant community is a mixture of mid and
tall grasses.

This soil has high potential for urban use. Low strength
of the soil limits suitability for streets and roads. Seepage
is a problem where sewage lagoons are constructed. The
potential is high for recreation uses. Capability subclass
IIc nonirrigated, and capability class I irrigated; Sandy
Loam range site.

12—Enterprise very fine sandy loam, 1 to 3 percent
slopes. This deep, well drained, gently sloping soil is on
uplands. Slopes are slightly concave and average about 2
percent. Areas are irregular in shape and range from 10
to 150 acres in size.

The surface layer is yellowish red, calcareous,
moderately alkaline very fine sandy loam about 10 inches
thick. Between depths of 10 and 20 inches is yellowish
red, calcareous, moderately alkaline very fine sandy loam.
Between depths of 20 and 42 inches is reddish yellow, cal-
careous, moderately alkaline very fine sandy loam. The
underlying material, to a depth of 70 inches, is reddish
yellow, calcareous, moderately alkaline very fine sandy
loam that contains soft bodies of calcium carbonate.

Surface runoff is medium. Permeability is moderately
rapid, and available water capacity is high. The hazards of
water erosion and soil blowing are moderate. Tilth is
good, and the soil can be worked over a wide range of
moisture conditions. The root zone is deep and is easily
penetrated by plant roots.

Included with this soil in mapping are small areas of
Hardeman and Miles soils. These included soils are at the
same elevation as the Enterprise soils. They make up less
than 20 percent of any area of this map unit.

This soil is used mainly as cropland. The potential is
high for row crops and small grain. Terraces and contour
cultivation help to control erosion. Crop residue left on
the soil surface helps conserve moisture, slows the rate of

runoff, reduces soil temperature, and maintains soil tilth
and productivity. The potential is high for native range
plants. The potential plant community is a mixture of mid
and tall grasses.

This soil has high potential for urban uses. Low
strength of the soil limits suitability for streets and roads.
Seepage is a problem where sewage lagoons are con-
structed. The potential is high for recreation uses. Capa-
bility subclass Ile nonirrigated and Ile irrigated; Sandy
Loam range site.

13—Hardeman fine sandy loam, 0 to 1 percent slopes.
This deep, well drained, nearly level soil is on uplands.
Slopes are plane or concave. Areas are long and narrow
to irregular in shape and range from 10 to 200 acres in
size.

The surface layer is reddish brown, mildly alkaline fine
sandy loam about 13 inches thick. Between depths of 13
and 38 inches is reddish brown, calcareous, moderately al-
kaline fine sandy loam. Between depths of 38 and 66
inches is yellowish red, caleareous, moderately alkaline
fine sandy loam. The underlying material, to a depth of 80
inches, is yellowish red, calecareous, moderately alkaline
fine sandy loam that contains very fine concretions of cal-
cium carbonate.

Surface runoff is slow. Permeability is moderately
rapid, and available water capacity is medium. The hazard
of water erosion is slight, and the hazard of soil blowing
is moderate. Tilth is good, and the soil can be worked
over a wide range of moisture conditions. The root zone is
deep and is easily penetrated by plant roots.

Included with this soil in mapping are small areas of
Enterprise and Miles soils. The Enterprise soils are at a
slightly lower elevation, and the Miles soils are at a
slightly higher elevation than the Hardeman soils. Local-
ized soil blowing is evident in spots. Included soils make
up less than 15 percent of any area of this map unit.

This soil is used mainly as cropland. The potential is
high for row crops and small grain. Crop residue left on
the soil surface helps prevent soil blowing, conserves
moisture, slows the rate of runoff, reduces soil tempera-
ture, and maintains soil tilth and productivity. The poten-
tial is high for native range plants. The potential plant
community is a mixture of short, mid, and tall grasses.

This soil has high potential for urban uses. Low
strength of the soil limits suitability for roads and streets.
Seepage is a problem where sewage lagoons are con-
structed. The potential is high for recreation uses. Capa-
bility subclass Ile nonirrigated and Ile irrigated; Sandy
Loam range site.

14—Hardeman fine sandy loam, 1 to 3 percent slopes.
This deep, well drained, gently sloping soil is on uplands.
Slopes are slightly concave and average about 2 percent.
Areas are long and narrow to irregular in shape and
range from 10 to 100 acres in size.

The surface layer is reddish brown, mildly alkaline fine
sandy loam about 10 inches thick. Between depths of 10
and 18 inches is reddish brown, mildly alkaline fine sandy
loam. Between depths of 18 and 28 inches is yellowish
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red, moderately alkaline fine sandy loam. Between depths
of 28 and 46 inches is reddish yellow, calcareous,
moderately alkaline fine sandy loam. The underlying
material, to a depth of 60 inches, is reddish yellow, cal-
careous, moderately alkaline fine sandy loam.

Surface runoff is medium. Permeability is moderately
rapid, and available water capacity is medium. The
hazards of water erosion and soil blowing are moderate.
Tilth is good, and the soil can be worked over a wide
range of moisture conditions. The root zone is deep and is
easily penetrated by plant roots.

Included with this soil in mapping are small areas of
Enterprise and Miles soils. Localized soil blowing is
evident in spots. Included soils are intermingled with the
Hardeman soil and are at the same elevation. They make
up less than 15 percent of any area of this map unit.

This soil is used mainly as cropland. The potential is
high for row crops and small grain. Crop residue left on
the soil surface helps prevent soil blowing, conserves
moisture, slows the rate of runoff, reduces soil tempera-
ture, and maintains tilth and produectivity. The potential is
high for native range plants. The potential plant commu-
nity is a mixture of tall, mid, and short grasses.

This soil has high potential for urban use. Low strength
of the soil limits suitability for roads and streets. Seepage
is a problem where sewage lagoons are constructed. The
potential is high for recreation uses. Capability subeclass
IIle nonirrigated and Ile irrigated; Sandy Loam range
site.

15—Hardeman fine sandy loam, 3 to 5 percent slopes.
This deep, well drained, gently sloping soil is on uplands.
Slopes are concave and convex and average about 3.7 per-
cent. Areas are irregular in shape and range from 10 to
200 acres in size.

The surface layer is reddish brown, calcareous,
moderately alkaline fine sandy loam about 14 inches thick.
Between depths of 14 and 32 inches is yellowish red, cal-
careous, moderately alkaline fine sandy loam. Between
depths of 32 and 44 inches is yellowish red, calcareous,
moderately alkaline fine sandy loam that contains many
concretions of calcium carbonate. The underlying material,
to a depth of 80 inches, is yellowish red, calcareous,
moderately alkaline fine sand.

Surface runoff is medium. Permeability is moderately
rapid, and available water capacity is medium. The
hazards of water erosion and soil blowing are moderate.
Tilth is good, and the soil can be worked over a wide
range of moisture conditions. The root zone is deep and is
easily penetrated by plant roots.

Included with this soil in mapping are small areas of
Enterprise and Miles soils. Localized soil blowing is
evident in spots. The included soils are intermingled with
the Hardeman soils and are at the same elevation. They
make up less than 15 percent of any area of this map
unit.

This soil is used mainly as cropland. The potential is
medium for row crops and small grain. Crop residue left
on the soil surface helps prevent soil blowing, conserves

moisture, slows the rate of runoff, reduces soil tempera-
ture, and maintains soil tilth and productivity. The poten-
tial is high for native range plants. The potential plant
community is a mixture of short, mid, and tall grasses.

This soil has high potential for urban use. Low strength
of the soil limits suitability for roads and streets. Seepage
is a problem where sewage lagoons are constructed. The
potential is high for recreation uses. Slope limits some
playground uses. Capability subclass IIle nonirrigated
and IIle irrigated; Sandy Loam range site.

16—Hardeman fine sandy loam, 5 to 12 percent
slopes. This deep, well drained, sloping to strongly slop-
ing soil is on uplands (fig. 7). Slopes are convex and
average about 8 percent. Areas are long and narrow to ir-
regular in shape and range from 10 to 400 acres in size.

The surface layer is reddish brown, calcareous,
moderately alkaline fine sandy loam about 13 inches thick.
Between depths of 18 and 42 inches is yellowish red, cal-
careous, moderately alkaline fine sandy loam. The under-
lying material, to a depth of 60 inches, is reddish yellow,
calcareous, moderately alkaline fine sandy loam that has
films and threads of calcium carbonate.

Surface runoff is medium. Permeability is moderately
rapid, and available water capacity is medium. The hazard
of water erosion is severe, and the hazard of soil blowing
is moderate. The root zone is deep and is easily
penetrated by plant roots.

Included with this soil in mapping are small areas of
Enterprise and Owens soils. The included soils are in-
termingled with and are at the same elevation as the
Hardeman soils. They make up less than 20 percent of
any area of this map unit. Soil blowing is evident in spots.

This soil is used for range. The potential is high for na-
tive range plants. The potential plant community is a mix-
ture of short, mid, and tall grasses.

This soil has medium potential for urban and recreation
uses. The complex slope is the most limiting feature.
Capability subclass VIe; Sandy Loam range site.

17—Hollister clay loam, 0 to 1 percent slopes. This
deep, well drained, nearly level soil is on uplands. Slopes
are plane and average less than 0.5 percent. Areas are
long and narrow to oval and range from 20 to several
hundred acres in size.

The surface layer is dark brown, moderately alkaline
clay loam about 6 inches thick. Between depths of 6 and
37 inches is dark brown, caleareous, moderately alkaline
clay. Between depths of 37 and 62 inches is dark brown,
calcareous, moderately alkaline clay that contains very
fine concretions of calcium carbonate. Between depths of
62 and 80 inches is red, calcareous, moderately alkaline
clay that contains about 20 percent, by volume, soft
bodies and concretions of calcium carbonate.

Surface runoff is slow. Permeability is slow, and availa-
ble water capacity is high. The hazard of water erosion
and soil blowing are slight. Tilth is good, but the soil will
compact if worked when wet. The root zone is deep, but
penetration by plant roots is difficult because of the clay
content.
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Included with this soil in mapping are small areas of in-
termingled Rotan, Sagerton, Tillman, Tobosa, and Wichita
soils. These included soils are all at the same elevations as
the Hollister soil. They make up less than 15 percent of
any area of this map unit.

This soil is used mainly as cropland. The potential is
high for row crops and small grain. Crop residue left on
the soil surface helps conserve moisture, slows the rate of
runoff, reduces soil temperature, and maintains soil tilth
and productivity. The potential is high for native range
plants. The potential plant community is a mixture of
short and mid grasses.

This soil has low potential for most urban uses. Shrink-
ing and swelling, corrosivity to uncoated steel, low
strength, and slow percolation rate are the most limiting
features. The potential is medium for recreation uses. The
most limiting features are the clay loam surface layer and
the slow percolation rate. Capability subeclass Ilc nonir-
rigated and capability class I irrigated; Clay Loam range
site.

18—Knoco-Badland association, undulating. This as-
sociation of undulating soils is on uplands (fig. 8). These
soils are well drained. Slopes range from 1 to 8 percent.
Areas are irregularly shaped and range from 25 to
several thousand acres in size. The Knoco soils are very
shallow and are on benches and divides between drains,
they are intermingled with Badlands, or barren areas,
throughout this map unit. Geologic erosion is active in
many of the Badland areas.

The composition of this map unit is more variable than
that of others in the survey area but has been controlled
well enough to be interpreted for the expected use of the
soils.

This association is about 34 percent Knoco soils, 41 per-
cent Badland, and 25 percent included soils.

The Knoco soils have a surface layer of red, calcareous,
moderately alkaline clay about 8 inches thick. The under-
lying material is red, calcareous, moderately alkaline
clayey shale.

Surface runoff is rapid on Knoco soils. 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 root zone is restricted by the very
shallow depth to shale.

Badland is devoid of vegetation. Most areas have a sur-
face layer of clayey shale that has a rocklike structure.
Some areas have pavement of limestone fragments or
quartz pebbles.

Included with this association in mapping are Owens,
Vernon, and Mangum soils. The Owens and Vernon soils
are gently sloping. Mangum soils are along drainageways.
Also included in this map unit are a few areas that have
steeper slopes.

This association is used for range, but the potential is
low for native range plants. The potential plant communi-
ty is a mixture of mid and short grasses. These soils are
not suited to farming because of the very shallow root
zone, the hazard of erosion, and complex slopes.

This association has low potential for recreation and
urban uses. Areas of Badland, the clay surface layer,
depth of the soil, shrinking and swelling, slow percolation,
and complex slopes are the most limiting features. Capa-
bility subclass VIIs; Shallow Clay range site.

19—Lincoln fine sand, frequently flooded. This deep,
somewhat excessively drained, nearly level soil is on flood
plains of major rivers (fig. 9). Slopes are plane and
average less than 0.5 percent. This soil is inundated 1 to 2
times in each year. It consists of long and narrow bands
adjacent to rivers or oval areas on bends of rivers. Areas
range from 10 to 100 acres in size.

The surface layer is yellowish red, caleareous,
moderately alkaline fine sand about 8 inches thick.
Between depths of 8 and 50 inches is reddish yellow, cal-
careous, moderately alkaline fine sand. The underlying
material, to a depth of 70 inches, is yellowish red, calcare-
ous, moderately alkaline loamy fine sand.

Surface runoff is slow. Permeability is rapid, and
available water capacity is low. The hazard of water ero-
sion is slight, and the hazard of soil blowing is severe.
The root zone is deep and is easily penetrated by plant
roots.

Included with this soil in mapping are small areas of
Clairemont, Mangum, and Yahola soils in slight depres-
sions. Included soils make up less than 20 percent of any

" area of this map unit.

This soil is used for range. The potential is high for na-
tive range plants. The potential plant community is a mix-
ture of mid and tall grasses and scattered areas of elm
and cottonwood trees.

This soil has low potential for farming and for recrea-
tion and urban uses. Flooding is the most limiting feature.
Capability subelass Vw; Sandy Bottomland range site.

20—Lincoln-Yahola complex, occasionally flooded.
This complex of nearly level to hummocky soils is on
flood plains of rivers. These soils are deep and well
drained. Slopes average about 1 percent. Areas are long
and narrow to oval, contain many small mounds and hum-
mocks, and range from 10 to 100 acres in size. Areas of
this complex are inundated by floodwater about once in
every five years.

This complex is about 45 percent Lincoln soils, 40 per-
cent Yahola soils, and 15 percent included alluvial soils.

The Lincoln soils are on mounds. The surface layer is
yellowish red, calcareous, moderately alkaline fine sand
about 8 inches thick. Between depths of 8 and 20 inches is
yellowish red, calcareous, moderately alkaline fine sand
that contains a few thin strata of silt loam and fine sandy
loam. The underlying material, to a depth of 70 inches, is
reddish yellow, calcareous, moderately alkaline fine sand
that contains a few thin strata of silt loam and fine sandy
loam.

Surface runoff is medium on Lincoln soils. Permeability
is rapid, and available water capacity is low. The hazard
of water erosion is slight, and the hazard of soil blowing
is severe. The root zone is deep and is easily penetrated
by plant roots.
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The Yahola soils make up the more level areas of this
complex. The surface layer is reddish brown, calcareous,
moderately alkaline fine sandy loam about 12 inches thick.
Between depths of 12 and 36 inches is yellowish red, cal-
careous, moderately alkaline fine sandy loam that contains
a few thin strata of very fine sandy loam and silt loam.
The underlying material, to a depth of 70 inches, is red-
iﬁSh yellow, calcareous, moderately alkaline fine sandy
oam.

Permeability of Yahola soils is moderately rapid, and
available water capacity is medium. The hazard of water
erosion is slight, and the hazard of soil blowing is
moderate. The root zone is deep and is easily penetrated
by plant roots.

Included with this complex in mapping are small areas
of Clairemont and Mangum soils. These included soils are
less than 3 acres in size and make up less than 10 percent
of the mapped areas.

The soils of this complex are used mainly for range.
The potential is high for native range plants. The poten-
tial plant community is a mixture of mid and tall grasses
and scattered areas of elm and cottonwood trees.

The soils of this complex have low potential for farm-
ing. Hummocks and the size and shape of areas are limit-
ing features for cultivation.

The soils of this complex have low potential for urban
use. Flooding is the most limiting feature. The potential is
medium for recreation uses. The fine sand surface layer is
an additional major limitation for the Lincoln soils. Capa-
bility subclass IVs nonirrigated and I'Vs irrigated; Lincoln
part in Sandy Bottomland range site, Yahola part in
Loamy Bottomland range site.

21-—Mangum clay, occasionally flooded. This deep,
nearly level, well drained soil is on flood plains of streams
and rivers. Slopes are plane and average less than 0.5
percent. This soil is inundated about once in every five
years. Areas are long and narrow to irregular in shape
and range from 10 to 400 acres in size.

The surface layer ‘is reddish brown, -calcareous,
moderately alkaline clay about 6 inches thick. Between
depths of 6 and 14 inches is red, caleareous, moderately
alkaline clay. Between depths of 14 and 32 inches is red,
calcareous, moderately alkaline silty clay. The underlying
material, to a depth of 60 inches, is red, calcareous,
moderately alkaline clay that contains fine concretions
and soft bodies of calcium carbonate.

Surface runoff is slow. Permeability is very slow, and
available water capacity is high. This soil is difficult to
cultivate and will compact if worked when wet. The
hazard of water erosion is slight, and the hazard of soil
blowing is moderate. The root zone is deep, but penetra-
tion by plant roots is difficult because of the clay content.

Included ‘with this soil in mapping are small areas of
Clairemont and Yahola soils. These included soils are at a
slightly higher elevation than the Mangum soils. They
make up less than 20 percent of any area of this map
unit.

This soil has medium potential for row crops and small
grain. Crop residue left on the soil surface helps conserve
moisture, slows the rate of runoff, reduces soil tempera-
ture, and maintains IIIw tilth and productivity.

This soil is used mainly as range. The potential is medi-
um for native range plants. The potential plant communi-
ty is a mixture of short and mid grasses.

This soil has low potential for recreation and urban
uses. Flooding, shrinking and swelling, and the clay sur-
face layer are the most limiting features. Capability sub-
class IIIw nonirrigated and IIIw irrigated; Clayey Bot-
tomland range site.

22— Mangum clay, frequently flooded. This deep,
moderately well drained, nearly level soil is ‘on flood
plains of streams and rivers. Slopes are plane and
average less than 0.5 percent. This soil is inundated once
or twice each year. Areas are long and narrow or irregu-
lar in shape and range from 10 to 800 acres in size.

The surface layer is reddish brown, calcareous,
moderately alkaline clay about 10 inches thick. Between
depths of 10 and 42 inches is reddish brown, calcareous,
moderately alkaline clay that contains a few thin strata of
silt loam in the lower 16 inches. The underlying material,
to a depth of 60 inches, is reddish brown, calcareous,
moderately alkaline clay that contains a few fine concre-
tions of calcium carbonate.

Surface runoff is slow. Permeability is very slow, and
available water capacity is high. The hazard of water ero-
sion is slight, and the hazard of soil blowing is moderate.
The root zone is deep, but penetration by plant roots is
difficult because of the clay content.

Included with this soil in mapping are small areas of
Clairemont and Yahola soils. These included soils are at a
slightly higher elevation than the Mangum soils. They
make up less than 15 percent of any area of this map
unit.

This soil is used for range. The potential is medium for
native range plants. The potential plant community is a
mixture of short and mid grasses.

This soil has low potential for farming and for recrea-
tion and urban uses. Flooding, shrinking and swelling, and
the clay surface layer are the most limiting features.
Capability subclass Vw; Clayey Bottomland range site.

23—Miles loamy fine sand, 0 to 3 percent slopes. This
deep, well drained, nearly level to gently sloping soil is on
uplands. Slopes are plane or convex and average about 1
percent. Areas are irregular to oval and range from 10 to
800 acres in size.

The surface layer is reddish brown, mildly alkaline
loamy fine sand about 12 inches thick. Between depths of
12 and 30 inches is reddish brown, mildly alkaline sandy
clay loam. Between depths of 30 and 50 inches is red,
mildly alkaline sandy clay loam. The underlying material,
to a depth of 70 inches, is red, mildly alkaline fine sandy
loam.

Surface runoff is slow. Permeability is moderate, and
available water capacity is high. The hazard of water ero-
sion is slight, and the hazard of soil blowing is severe.
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Tilth is good, and the soil can be worked over a wide
range of moisture conditions. The root zone is deep and is
easily penetrated by plant roots.

Included with this soil in mapping are small areas of
Miles fine sandy loam and Springer soils. The Miles fine
sandy loam is in low areas, and the Springer soils are in
raised areas or on mounds. Localized soil blowing is
evident in spots. The included soils make up less than 20
percent of any area of this map unit.

This soil is used mainly as cropland. The potential is
high for row crops and small grain. Where this soil is ir-
rigated, the potential is high for vegetable production.
Crop residue left on the soil surface helps control soil
blowing, conserves moisture, slows the rate of runoff,
reduces soil temperature, and maintains soil tilth and
productivity. The potential is high for native range plants.
The potential plant community is a mixture of mid and
tall grasses.

This soil has high potential for urban use. Low strength
of the soil limits suitability for streets and roads. Seepage
is a problem where sewage lagoons are constructed. The
potential is medium for recreation uses. The loamy fine
sand surface layer is the most limiting feature. Capability
subelass IIIe nonirrigated and Ille irrigated; Loamy Sand
range site.

24— Miles loamy fine sand, 3 to 5 percent slopes. This
deep, well drained, gently sloping soil is on uplands.
Slopes are convex and average about 3.8 percent. Areas
are long and narrow to oval and range from 10 to 100
acres in size.

The surface layer is reddish yellow, neutral loamy fine
sand about 8 inches thick. Between depths of 8 and 24
inches is reddish brown, neutral sandy clay loam.
Between depths of 24 and 48 inches is red, neutral sandy
clay loam, and between depths of 48 and 56 inches is red,
mildly alkaline sandy clay loam. The underlying material,
to a depth of 70 inches, is red, mildly alkaline fine sandy
loam,

Surface runoff is medium. Permeability is moderate,
and available water capacity is high. The hazard of water
erosion is moderate, and the hazard of soil blowing is
severe. Tilth is good, and the soil can be worked over a
wide range of moisture conditions. The root zone is deep
and is easily penetrated by plant roots.

Included with this soil in mapping are small areas of
Miles fine sandy loam and Springer loamy fine sand.
These included soils are at the same elevation as Miles
loamy fine sand. Localized soil blowing is evident in spots.
The included soils make up less than 20 percent of any
area of this map unit.

This soil is used mainly as cropland. The potential is
medium for row crops and small grain. Crop residue left
on the soil surface helps control soil blowing, conserves
moisture, slows the rate of runoff, reduces soil tempera-
ture, and maintains soil tilth and productivity. The poten-
tial is high for native range plants. The potential plant
community is a mixture of mid and tall grasses.

This soil has high potential for urban use. Low strength
of the soil limits suitability for streets and roads. Seepage
is a problem where sewage lagoons are constructed. The
potential is medium for recreation uses. The loamy fine
sand surface layer is the most limiting feature. Capability
subelass IVe nonirrigated and IVe irrigated; Loamy Sand
range site.

25—Miles fine sandy loam, 0 to 1 percent slopes. This
deep, well drained, neary level soil is on uplands. Slopes
are plane and average about 0.5 percent. Areas are broad
and irregular in shape and range from 10 to 800 acres in
size.

The surface layer is reddish brown, neutral fine sandy
loam about 10 inches thick. Between depths of 10 and 27
inches is reddish brown, neutral sandy clay loam.
Between depths of 27 and 35 inches is red, neutral sandy
clay loam, and between depths of 35 and 54 inches is red,
mildly alkaline sandy clay loam. The underlying material,
to a depth of 70 inches, is red, calcareous, moderately al-
kaline sandy clay loam that contains films and threads of
calcium carbonate.

Surface runoff is slow. Permeability is moderate, and
available water capacity is high. The hazard of water ero-
sion is slight, and the hazard of soil blowing is moderate.
Tilth is good, and the soil can be worked over a wide
range of moisture conditions. The root zone is deep and is
easily penetrated by plant roots.

Included with this soil in mapping are small areas of
Altus, Hardeman, and Winters soils. These included soils
are at the same elevation as the Miles soils. Localized soil
blowing is evident in spots. The included soils make up
less than 15 percent of any area of this map unit.

This soil is used mainly as cropland. The potential is
high for row crops and small grain. Where this soil is ir-
rigated, the potential is high for vegetable production (fig.
10). Crop residue left on the soil surface helps control soil
blowing, conserves moisture, slows the rate of runoff,
reduces soil temperature, and maintains soil tilth and
productivity. The potential is high for native range plants.
The potential plant community is a mixture of mid and
tall grasses.

This soil has high potential for recreation and urban
uses. Low strength of the soil limits suitability for streets
and roads. Seepage is a problem where sewage lagoons
are constructed. Capability subclass Ile nonirrigated and
Ile irrigated; Sandy Loam range site.

26—Miles fine sandy loam, 1 to 3 percent slopes.
This deep, well drained, gently sloping soil is on uplands.
Slopes are convex and average near 2 percent. Areas are
broad and irregular in shape and range from 10 to 600
acres in size.

The surface layer is brown, neutral fine sandy loam
about 8 inches thick. The subsoil is reddish brown, neutral
sandy clay loam about 16 inches thick. The underlying
material, to a depth of 64 inches, is red, calcareous,
moderately alkaline sandy clay loam that contains films
and threads of calcium carbonate.
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Surface runoff is medium. Permeability is moderate,
and available water capacity is high. The hazards of water
erosion and soil blowing are moderate. Tilth is good, and
the soil can be worked over a wide range of moisture con-
ditions. The root zone is deep and is easily penetrated by
plant roots.

Included with this soil in mapping are small areas of
Altus, Hardeman, and Winters soils, These included soils
are at the same elevation as the Miles soils. Localized soil
blowing is evident in spots. The included soils make up
less than 20 percent of any area of this map unit.

This soil is used mainly as cropland. The potential is
high for row crops and small grain. Where this soil is ir-
rigated, the potential is high for vegetable production.
Terraces and contour farming help conserve moisture and
prevent erosion. Crop residue left on the soil surface
helps control soil blowing, conserves moisture, slows the
rate of runoff, reduces soil temperature, and maintains
sail tilth and productivity. The potential is high for native
range plants. The potential plant community is a mixture
of mid and tall grasses.

This soil has high potential for recreation and urban
uses. Low strength of the soil limits suitability for streets
and roads. Seepage is a problem where sewage lagoons
are constructed. Capability subclass IIle nonirrigated and
Ile irrigated; Sandy Loam range site.

27—Randall clay. This deep, somewhat poorly drained,
concave soil is on uplands. Slopes are less than 2 percent.
This soil is inundated for several months each year except
in dry years. Areas are oval and range from 8 to 270
acres in size.

The surface layer is dark gray, caleareous, moderately
alkaline clay about 14 inches thick. Between depths of 14
and 37 inches is dark gray, calcareous, moderately al-
kaline clay. Between depths of 37 and 51 inches is gray,
calcareous, moderately alkaline clay. The underlying
material, to a depth of 70 inches, is gray, mottled, calcare-
ous, moderately alkaline clay.

Surface runoff is slow, or the surface is ponded.
Permeability is very slow, and available water capacity is

high. The hazard of water erosion is slight, and the

hazard of soil blowing is moderate. The root zone is deep,
but penetration is difficult because of the high clay con-
tent.

Included with this soil in mapping are small areas of
Rotan, Sagerton, and Tobosa soils. These included soils
are on the outer extremities of mapped areas. They make
up less than 10 percent of any area of this map unit.

This soil is used mainly as range or as wildlife habitat.
The potential is low for farming and for recreation and
urban uses. Flooding is the most limiting feature. The
potential is medium for native range plants in most years.
During dry years forage production is good. Location,
size, shape, and flooding limit the use of this soil. Vegeta-
tion consists of sedges, annuals, and short grasses. Capa-
bility subclass VIw; Lakebed range site.

28—Rotan clay loam, 0 to 1 percent slopes. This deep,
well drained, nearly level soil is on uplands (fig. 11).

Slopes are plane and average about 0.5 percent. Areas are
oval to irregular in shape and range from 8 to 800 acres
in size.

The surface layer is dark grayish brown, mildly alkaline
clay loam about 10 inches thick. Between depths of 10 and
18 inches is dark grayish brown, mildly alkaline clay loam.
Between depths of 18 and 24 inches is dark brown,
moderately alkaline clay. Between depths of 24 and 36
inches is dark brown, calcareous, moderately alkaline clay
that contains a few fine concretions of calcium carbonate;
between depths of 36 and 62 inches is brown, calcareous,
moderately alkaline clay that contains about 40 percent,
by volume, soft bodies and concretions of calcium car-
bonate. The underlying material, to a depth of 70 inches,
is yellowish red, calecareous, moderately alkaline clay that
contains about 10 percent, by volume, soft bodies and
concretions of calcium carbonate.

Surface runoff is slow. Permeability is moderately slow,
and available water capacity is high. The hazards of water
erosion and soil blowing are slight. Tilth is good, and the
soil can be worked over a wide range of moisture condi-
tions. The root zone is deep and is easily penetrated by
plant roots.

Included with this soil in mapping are small areas of
Hollister, Rowena, and Sagerton soils. These included
soils are at the same elevation as the Rotan soils. They
make up less than 20 percent of any area of this map
unit.

This soil is used mainly as cropland. The potential is
high for row crops and small grain. Where this soil is ir-
rigated, the potential is high for vegetable production.
Crop residue left on the soil surface helps conserve
moisture, slows the rate of runoff, reduces soil tempera-
ture, and maintains soil tilth and productivity. The poten-
tial is high for native range plants. The potential plant
community is a mixture of short and mid grasses.

This soil has medium potential for urban use. The cor-
rosivity to uncoated steel, shrinking and swelling, low
strength, and slow percolation rate are the most limiting
features. The potential is medium for recreation uses. The
clay loam surface layer and the slow percolation rate are
the most limiting features. Capability subclass Ile nonir-
rigated and capability class I irrigated; Clay Loam range
site.

29—Rotan-Winters-Miles complex, 0 to 1 percent
slopes. This complex of nearly level soils is on uplands.
These soils are deep and well drained. Areas are irregular
in shape, contain many low mounds and ridges that are ir-
regularly corrugated or wrinkled, and range from about
20 to several hundred acres in size.

This complex is about 40 percent Rotan soils, 30 per-
cent Winters soils, 25 percent Miles soils, and 5 percent
included soils.

The Rotan soils are between mounds or ridges in slight
depressions or level areas. The surface layer is dark gray,
moderately alkaline clay loam about 8 inches thick.
Between depths of 8 and 18 inches is dark grayish brown,
moderately alkaline clay loam; between depths of 18 and
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26 inches is dark grayish brown, moderately alkaline clay;
between depths of 26 and 48 inches is brown, calcareous,
moderately alkaline clay that contains a few very fine
concretions of caleium carbonate; between depths of 48
and 54 inches is brown, calcareous, moderately alkaline
clay that contains about 3 percent, by volume, concretions
of calcium carbonate; and between depths of 54 and 62
inches is brown, calcareous, moderately alkaline clay that
contains about 20 percent, by volume, soft bodies and
concretions of caleium carbonate. The underlying material,
to a depth of 70 inches, is reddish yellow, calcareous,
moderately alkaline clay. It contains about 30 percent, by
volume, soft bodies and concretions of calcium carbonate.

Surface runoff is slow on Rotan soils. Permeability is
moderately slow, and available water capacity is high. The
hazards of water erosion and soil blowing are slight. The
Winters soils are on low mounds and ridges. The surface
layer is reddish brown, mildly alkaline fine sandy loam
about 8 inches thick. Between depths of 8 and 14 inches is
reddish brown, mildly alkaline fine sandy loam; between
depths of 14 and 27 inches is red, mildly alkaline sandy
clay loam; between depths of 27 and 44 inches is red,
mildly alkaline sandy clay; and between depths of 44 and
62 inches is reddish brown, mildly alkaline sandy clay.
The underlying material, to a depth of 70 inches, is yel-
lowish red, calcareous, moderately alkaline sandy eclay
loam. It contains about 3 percent, by volume, caleium car-
bonate concretions.

Permeability is moderately slow in Winters soils, and
available water capacity is high, The hazard of water ero-
sion is slight, and the hazard of soil blowing is moderate.

The Miles soils are on low mounds and ridges. The sur-
face layer is yellowish red, neutral fine sandy loam about
10 inches thick. Between depths of 10 and 20 inches is
reddish brown, mildly alkaline sandy clay loam. Between
depths of 20 and 54 inches is red, mildly alkaline sandy
clay loam. The underlying material, to a depth of 70
inches, is red, calcareous, moderately alkaline sandy clay
loam. It contains a few films and threads of calcium car-
bonate.

Permeability is moderate in Miles soils, and available
water capacity is high. The hazard of water erosion is
slight, and the hazard of soil blowing is moderate. Tilth is
good, and this soil can be worked over a wide range of
moisture conditions. The root zone is deep and is easily
penetrated by plant roots.

The soils of this complex are used mainly for cropland.
The potential is high for row crops and small grain.
Where the soils are irrigated, the potential is high for
vegetable production. Crop residue left on the soil surface
helps conserve moisture, slows the rate of runoff, reduces
soil temperature, and maintains soil tilth and productivity.
The potential plant community is a mixture of short, mid,
and tall grasses.

The soils of this complex have high potential for urban
use. Low strength of the soil restricts suitability for
streets and roads. Shrinking and swelling and slow per-
colation are limiting features for the Rotan and Winters

soils. The potential is medium for recreation uses. Slow
percolation in the Rotan and Winters soils and the clay
loam surface of the Rotan soils are the most limiting fea-
tures. Capability subclass Ile nonirrigated and capability
class I irrigated; Rotan part in Clay Loam range site,
Winters and Miles parts in Sandy Loam range site.

30—Rowena clay loam, 0 to 1 percent slopes. This
deep, well drained, nearly level soil is on uplands. Slopes
are plane and average about 0.2 percent. Areas are ir-
regular in shape and range from 10 to several hundred
acres in size.

The surface layer is dark brown, calcareous, moderately
alkaline clay loam about 8 inches thick. Between depths of
8 and 24 inches is dark grayish brown, calcareous,
moderately alkaline clay. Between depths of 24 and 32
inches is dark brown, calcareous, moderately alkaline clay
that contains few very fine concretions of calcium car-
bonate. Between depths of 82 and 40 inches is reddish
brown, caleareous, moderately alkaline clay that contains
about 20 percent, by volume, soft bodies and concretions
of calcium carbonate. Between depths of 40 and 52 inches
is yellowish red, calcareous, moderately alkaline clay that
contains about 40 percent, by volume, soft bodies and
concretions of calcium carbonate. The underlying material,
to a depth of 70 inches, is reddish yellow, calcareous,
moderately alkaline clay that contains about 15 percent,
by volume, concretions of calcium carbonate.

Surface runoff is slow. Permeability is moderately slow,
and available water capacity is high. The hazard of water
erosion and soil blowing are slight. Tilth is good, but the
soil compacts if worked when wet. The root zone is deep
and is easily penetrated by plant roots.

Included with this soil in mapping are small areas of
Rotan and Tobosa soils. These included soils are at the
same elevation as the Rowena soils. They make up less
than 20 percent of any area of this map unit.

This soil is used mainly as cropland. The potential is
high for row crops and small grain. Crop residue left on
the soil surface helps conserve moisture, slows the rate of
runoff, reduces soil temperature, and maintains soil tilth
and productivity. The potential is high for native range
plants. The potential plant community is a mixture of
short and mid grasses.

This soil has high potential for urban use. Shrinking
and swelling and the slow percolation rate are the most
limiting features. The potential is medium for recreation
uses. The clay loam surface layer and slow percolation
rate are the most limiting features. Capability subclass
Ilc nonirrigated and capability class I irrigated; Clay
Loam range site.

31—Sagerton clay loam, 0 to 1 percent slopes. This
deep, well drained, nearly level soil is on uplands. Slopes
are plane and average about 0.4 percent. Areas are ir-
regular to oval and range from 10 to several hundred
acres in size.

The surface layer is dark brown, moderately alkaline
clay loam about 8 inches thick. Between depths of 8 and
18 inches is reddish brown, moderately alkaline clay.
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Between depths of 18 and 36 inches is red, calcareous,
moderately alkaline clay that contains few very fine
concretions of calcium carbonate below 22 inches.
Between depths of 36 and 60 inches is light red, calcare-
ous, moderately alkaline clay that contains about 35 per-
cent, by volume, soft bodies and concretions of calcium
carbonate. The underlying material, to a depth of 80
inches, is light red, calcareous, moderately alkaline clay
that contains about 10 percent, by volume, soft bodies and
concretions of calcium carbonate.

Surface runoff is slow. Permeability is moderately slow,
and available water capacity is high. The hazards of water
erosion and soil blowing are moderate. Tilth is good, but
the soil compacts if worked when wet. The root zone is
deep and is easily penetrated by plant roots.

Included with this soil in mapping are small areas of
Rotan, Rowena, and Wichita soils. These included soils
are at the same elevation as the Sagerton soils. They
make up less than 15 percent of any area of this map
unit.

This soil is used mainly as cropland. The potential is
high for row crops and small grain. Crop residue left on
the soil surface helps conserve moisture, slows the rate of
runoff, reduces soil temperature, and maintains soil tilth
and productivity. The potential is high for native range
plants. The potential plant community is a mixture of
short and mid grasses.

This soil has high  potential for most urban uses.
Shrinking and swelling, low strength for streets and
roads, and the slow percolation rate are the most limiting
features. The potential is medium for recreation uses. The
clay loam surface layer and the slow percolation rate are
the most limiting features. Capability subclass IIc nonir-
rigated and capability class I irrigated; Clay Loam range
site.

32—_Sagerton clay loam, 1 to 3 percent slopes. This
deep, well drained, gently sloping soil is on uplands.
Slopes are plane or convex and average about 2 percent.
Areas are irregular in shape and range from 10 to 180
acres in size.

The surface layer is reddish brown, mildly alkaline clay
loam about 8 inches thick. Between depths of 8 and 15
inches is reddish brown, calcareous, moderately alkaline
clay loam; between depths of 15 and 28 inches is reddish
brown, calcareous, moderately alkaline clay that contains
a few very fine concretions of calcium carbonate; between
depths of 28 and 47 inches is red, calcareous, moderately
alkaline clay that contains a few fine concretions of calei-
um carbonate; and between depths of 47 and 64 inches is
red, calcareous, moderately alkaline clay that contains
about 20 percent, by volume, soft bodies and concretions
of calcium carbonate.

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. Tilth is good, but the soil compacts if worked
when wet. The root zone is deep and is easily penetrated
by plant roots.

Included with some areas of this soil in mapping are
small areas of Tillman and Wichita soils. These included
soils are at the same elevation as the Sagerton soils. They
make up less than 20 percent of any area of this map
unit.

This soil is used for both cropland and range. The
potential is high for row crops and small grain. Terraces
and contour cultivation help to control erosion. Crop
residue left on the soil surface helps to conserve
moisture, slows the rate of runoff, reduces soil tempera-
ture, and maintains soil tilth and productivity. The poten-
tial is high for native range plants. The potential plant
community is a mixture of short and mid grasses.

This soil has high potential for most urban uses.
Shrinking and swelling, low strength for streets and
roads, and the slow percolation rate are the most limiting
features. The potential is medium for recreation uses. The
clay loam surface layer and slow percolation rate are the
most limiting features. Capability subclass Ile nonir-
rigated and Ile irrigated; Clay Loam range site.

33—Springer loamy fine sand, 0 to 3 percent slopes.
This deep, well drained, nearly level to gently sloping soil
is on uplands. Areas are oval to irregular in shape and
range from 15 to 1,600 acres in size.

The surface layer is brown, mildly alkaline loamy fine
sand about 18 inches thick. Between depths of 18 and 31
inches is reddish brown, mildly alkaline fine sandy loam.
Between depths of 81 and 50 inches is yellowish red,
mildly alkaline fine sandy loam. Between depths of 50 and
68 inches is light reddish brown, mildly alkaline loamy
fine sand. The underlying material, to a depth of 80
inches, is brown, moderately alkaline fine sandy loam.

Surface runoff is slow. Permeability is moderately
rapid, and available water capacity is medium. The hazard
of water erosion is slight, and the hazard of soil blowing
is severe. Tilth is good, and the soil can be worked over a
wide range of moisture conditions. The root zone is deep
and is easily penetrated by plant roots.

Included with this soil in mapping are small areas of
Miles soils. The Miles soils are at the same elevation as
the Springer soils. Localized soil blowing is evident in
spots. The included soils make up less than 20 percent of
any area of this map unit.

This soil is used as both cropland and range. The poten-
tial is medium for row crops and small grain. Crop
residue left on the soil surface helps conserve moisture,
prevents soil blowing, reduces soil temperature, and main-
tains productivity. The potential is high for native range
plants. The potential plant community is a mixture of mid
and tall grasses.

This soil has high potential for most urban uses. Cut-
banks caving in shallow execavations is the most limiting
feature. The potential is medium for recreation. The
loamy fine sand surface layer is the most limiting feature.
Capability subclass IVe nonirrigated and Ille irrigated;
Loamy Sand range site.

34—Tillman clay loam, 0 to 1 percent slopes. This
deep, well drained, nearly level soil is on uplands. Slopes



18 SOIL SURVEY

are plane or convex and average about 0.5 percent. Areas
are broad and irregular in shape and range from 20 to
about 500 acres in size.

The surface layer is reddish brown, mildly alkaline clay
loam about 7 inches thick. Between depths of 7 and 16
inches is reddish brown, moderately alkaline clay, and
between depths of 16 and 56 inches is reddish brown, cal-
careous, moderately alkaline clay that contains a few soft
bodies and concretions of calcium carbonate. The underly-
ing material, to a depth of 80 inches, is yellowish red, cal-
careous, moderately alkaline clay that contains a few soft
bodies, films, and threads of calcium carbonate.

Surface runoff is slow. Permeability is slow, and availa-
ble water capacity is high. The hazards of water erosion
and soil blowing are slight. Tilth is good, but the soil com-
pacts if worked when wet. The root zone is deep, but
penetration is difficult because of the high clay content.

Included with this soil in mapping are small areas of
Hollister, Sagerton, and Wichita soils. These included soils
are at the same elevation as the Tillman soils. They make
up less than 20 percent of any area of this map unit.

This soil is used as both cropland and range. The poten-
tial is high for row crops and small grain. Crop residue
left on the soil surface helps conserve moisture, slows the
rate of runoff, reduces soil temperature, and maintains
soil tilth and productivity. The potential is medium for na-
tive range plants. The potential plant community is a mix-
ture of short and mid grasses.

This soil has medium potential for urban use. Shrinking
and swelling, low strength for streets and roads, and the
slow percolation rate are the most limiting features. The
potential is medium for recreation uses. The clay loam
surface layer and slow percolation rate are the most limit-
ing features. Capability subclass IIs nonirrigated and IIs
irrigated; Clay Loam range site.

35—Tillman clay loam, 1 to 3 percent slopes. This
deep, well drained, gently sloping soil is on uplands.
Slopes are plane and average about 2 percent. Areas are
broad and irregular in shape and range from 20 to about
400 acres in size.

The surface layer is reddish brown, moderately alkaline
clay loam about 7 inches thick. Between depths of 7 and
18 inches is reddish brown, moderately alkaline clay;
between depths of 18 and 32 inches is reddish brown, cal-
careous, moderately alkaline clay; and between depths of
32 and 47 inches is reddish brown, calcareous, moderately
alkaline clay that contains a few soft bodies and concre-
tions of caleium carbonate. The underlying material, to a
depth of 62 inches, is dark red, calcareous, moderately al-
kaline clay that contains a few soft bodies of calcium car-
bonate.

Surface runoff is medium. Permeability is slow, and
available water capacity is high. The hazard of water ero-
sion is moderate, and the hazard of soil blowing is slight.
Tilth is good, but the soil compacts if worked when wet.
The root zone is deep, but penetration by plant roots is
difficult because of the high clay content.

Included with this soil in mapping are small areas of
Hollister, Sagerton, and Wichita soils. These included soils
are at the same elevation as the Tillman soils. They make
up less than 20 percent of any area of this map unit.

This soil is used as both cropland and range. The poten-
tial is high for row crops and small grain. Terraces and
contour cultivation are needed to help control erosion.
Crop residue left on the soil surface helps conserve
moisture, slows the rate of runoff, reduces soil tempera-
ture, and maintains tilth and productivity. The potential is
medium for native range plants. The potential plant com-
munity is a mixture of short and mid grasses.

This soil has medium potential for urban use. Shrinking
and swelling, low strength for streets and roads, and the
slow percolation rate are the most limiting features. The
potential is medium for recreation uses. The clay loam
surface layer and the slow percolation rate are the most
limiting features. Capability subclass IIle nonirrigated
and Ile irrigated; Clay Loam range site.

36—Tobosa clay, 0 to 1 percent slopes. This deep, well
drained, nearly level soil is on uplands. Slopes are plane
and average about 0.4 percent. Areas are broad and oval
to irregular in shape and range from 20 to several hun-
dred acres in size.

The surface layer is dark grayish brown, calcareous,
moderately alkaline clay about 24 inches thick. Between
depths of 24 and 45 inches is dark grayish brown, calcare-
ous, moderately alkaline clay that contains a few very
fine concretions of calcium carbonate. Between depths of
45 and 60 inches is brown, calcareous, moderately alkaline
clay that contains a few soft bodies and fine concretions
of calcium carbonate. Between depths of 60 and 70 inches
is light brown, calcareous, moderately alkaline clay that
contains 20 to 30 percent, by volume, soft bodies and
concretions of calcium carbonate. The underlying material,
to a depth of 80 inches, is pink, calcareous, moderately al-
kaline clay that contains about 50 percent, by volume, soft
bodies and concretions of calcium carbonate.

Surface runoff is slow. Permeability is very slow, and
available water capacity is high. The hazard of water ero-
sion is slight, and the hazard of soil blowing is moderate.
Tilth is good, but the soil compacts if worked when wet.
The root zone is deep, but penetration is difficult because
of the high clay content.

Included with this soil in mapping are small areas of
Hollister, Rotan, and Sagerton soils. These included soils
are at the same elevation as the Tobosa soils. They make
up less than 10 percent of any area of this map unit.

This soil is used mainly as cropland. The potential is
high for row crops and small grain. Crop residue left on
the soil surface helps conserve moisture, slows the rate of
runoff, reduces soil temperature, and maintains tilth and
productivity. The potential is high for native range plants.
The potential plant community is a mixture of short and
mid grasses.

This soil has medium potential for urban development.
Shrinking and swelling, low strength for streets and
roads, and the slow percolation rate are the most limiting
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features. The potential is medium for recreation use. The
clay surface layer and slow percolation rate are the most
limiting features. Capability subclass IIIs; Clay Flat
range site.

37—Vernon clay, 1 to 3 percent slopes. This
moderately deep, well drained, gently sloping soil is on
uplands. Slopes are convex and average about 2 percent.

Areas are irregular in shape and range from 10 to about
400 acres in size.

The surface layer is reddish brown, -calcareous,
moderately alkaline clay about 7 inches thick. Between
depths of 7 and 23 inches is red, calcareous, moderately
alkaline clay. The underlying material is red, calcareous,
moderately alkaline clayey shale.

Surface runoff is medium. Permeability is very slow,
and available water capacity is low. The hazard of water
erosion is moderate, and the hazard of soil blowing is
slight. The root zone is moderately deep, but penetration
by plant roots is difficult because of the high clay content.

Included with this soil in mapping are small areas of
Aspermont, Owens, and Tillman soils. These included soils
are at the same elevation as the Vernon soils. They make
up less than 15 percent of any area of this map unit.

This soil has low potential for row crops and medium
potential for small grain. Terraces and contour farming
help prevent erosion. Crop residue left on the soil surface
helps conserve moisture, slows the rate of runoff, reduces
soil temperature, and maintains soil tilth and productivity.

This soil is used mainly for range. The potential is
medium for native range plants. The potential plant com-
munity is a mixture of short and mid grasses.

This soil has medium potential for urban use. Shrinking
and swelling, low strength for streets and roads, and the
slow percolation rate are the most limiting features. The
potential is medium for recreation use. The clay surface
layer and slow percolation rate are the most limiting fea-
tures. Capability subclass IVe; Shallow Clay range site.

38—Vernon clay, 3 to 8 percent slopes. This
moderately deep, well drained, gently sloping to sloping
soil is on uplands. Slopes are convex and average about 6
percent. Areas are irregular in shape and range from 10
to several hundred acres in size.

The surface layer is reddish brown, -calcareous,
moderately alkaline clay about 8 inches thick. Between
depths of 8 and 22 inches is reddish brown, calcareous,
moderately alkaline clay. Between depths of 22 and 32
inches is reddish brown, calcareous, moderately alkaline
clay that contains about 20 percent, by volume, fine shale
fragments. The underlying material, to a depth of 60
ir}xlc};es, is weak red, calcareous, moderately alkaline clayey
shale.

Surface runoff is rapid. Permeability is very slow, and
available water capacity is low. The hazard of water ero-
sion is severe, and the hazard of soil blowing is moderate.
The root zone is moderately deep, but penetration by
plant roots is difficult because of the high clay content.

Included with this soil in mapping are small areas of
Aspermont and Owens soils. These included soils are at

the same elevation as the Vernon soils. They make up
less than 20 percent of any area of this map unit.

This soil is used for range. The potential is medium for
native range plants. The potential plant community is a
mixture of short and mid grasses. The potential is low for
farming because of complex slopes, a limitation which is
difficult to overcome.

This soil has medium potential for urban uses. Shrink-
ing and swelling, low strength for streets and roads, the
slope, and the slow percolation rate are the most limiting
features. The potential is medium for recreation uses. The
clay surface layer, the slope, and the slow percolation rate
are the most limiting features. Capability subclass Vle;
Shallow Clay range site.

39—Vernon-Owens-Knoco association, rolling. This
association of rolling soils is on uplands (fig. 12). These
soils are moderately deep, shallow, and very shallow and
are well drained. Surface runoff is rapid. Slopes are con-
vex and range from 5 to 16 percent. Areas are irregular
in shape and range from 20 to several hundred acres in
size.

The Vernon soils are mainly in the gently sloping to
sloping areas, and the Owens and Knoco soils are mainly
in the strongly sloping to moderately steep areas.

Areas of this map unit are larger and the composition
is more variable than that of others in the survey area,
but mapping has been controlled well enough to be in-
terpreted for the expected use of the soils.

This association is about 87 percent Vernon soils, 27

-percent Owens soils, 27 percent Knoco soils, and 9 percent

included soils.

The Vernon soil has a surface layer of reddish brown,
calcareous, moderately alkaline clay about 8 inches thick.
Between depths of 8 and 24 inches is reddish brown, cal-
careous, moderately alkaline clay. Between depths of 24
and 32 inches is reddish brown, calcareous, moderately al-
kaline clay that contains about 20 percent, by volume,
shale fragments. The underlying material, to a depth of
60 inches, is weak red, caleareous, moderately alkaline
clayey shale.

Permeability is very slow, and available water capacity
is low. The hazard of water erosion is severe, and the
hazard of soil blowing is moderate. The root zone is
moderately deep, but penetration by plant roots is dif-
ficult because of the high clay content.

The Owens soil has a surface layer of reddish brown,
caleareous, moderately alkaline clay about 7 inches thick.
Between depths of 7 and 15 inches is reddish brown, cal-
careous, moderately alkaline clay that contains a few soft
bodies of calcium carbonate. The underlying material, to a
depth of 40 inches, is reddish brown, ecalcareous,
moderately alkaline clayey shale.

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 moderate. The root zone is
shallow, and penetration by plant roots is difficult
because of the high clay content.
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The Knoco soil has a surface layer of red, calcareous,
moderately alkaline clay about 8 inches thick. The under-
lying material, to a depth of 40 inches, is weak red, cal-
careous, moderately alkaline clayey shale.

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 moderate. The root zone is
restricted by the very shallow depth to shale.

This association is used for range, and potential is
medium for native range plants. The potential plant com-
munity is a mixture of mid and short grasses. These soils
have low potential for farming. The complex slopes are
limitations that are very difficult to overcome.

This association has low potential for urban use. Com-
plex slopes, soil depth, shrinking and swelling, low
strength for streets and roads, and the slow percolation
rate are the most limiting features. The potential is low
for recreation. The clay surface layer, dust, and slow per-
colation rate are the limiting features. Capability subclass
Vle; Shallow Clay range site.

40—Weymouth Variant clay loam, 1 to 3 percent
slopes. This moderately deep, well drained, gently sloping
soil is on uplands. Slopes are convex and average about 2
percent. Areas are oval to irregular in shape and range
from about 20 to 200 acres in size.

The surface layer is reddish brown, calcareous,
moderately alkaline clay loam about 9 inches thick.
Between depths of 9 and 20 inches is red, calcareous,
moderately alkaline clay loam. Between depths of 20 and
32 inches is red, calcareous, moderately alkaline clay loam
that contains about 15 percent, by volume, soft bodies and
concretions of calcium carbonate. The underlying material
is limestone bedrock.

Surface runoff is medium. Permeability is moderate,
and available water capacity is medium. The hazards of
water erosion and soil blowing are moderate. The root
zone is moderately deep and is easily penetrated by plant
roots.

Included with this soil in mapping are small areas of
Tillman, Vernon, and Wichita soils. These included soils
are intermingled with the Weymouth soils and are at the
same elevation. They make up less than 20 percent of any
area of this map unit.

This soil is used for range. The potential is medium for
native range plants. The potential plant community is a
mixture of short and mid grasses. The potential is medi-
um for row crops and small grain. If this soil is cultivated,
terraces and contour cultivation are needed to help
prevent erosion and conserve moisture. Crop residue left
on the soil surface helps conserve moisture, slows the
rate of runoff, reduces soil temperature, and maintains
soil tilth and productivity.

This soil has medium potential for most urban uses. Lo-
cation, soil depth to limestone, and low strength for
streets and roads are the most limiting features. The
potential is medium for recreation uses. The clay loam
surface layer is the most limiting feature. Depth to
limestone limits some playground uses. Capability sub-
class ITle; Clay Loam range site.

41—Weymouth Variant clay loam, 3 to 5 percent
slopes. This moderately deep, well drained, gently sloping
soil is on uplands. Slopes are convex and average about
3.5 percent. Areas are oval to irregular in shape and
range from about 25 to 200 acres in size.

The surface layer is reddish brown, moderately alkaline
clay loam about 6 inches thick. Between depths of 6 and
18 inches is dark red, caleareous, moderately alkaline clay
loam that contains a few very fine concretions of calcium
carbonate. Between depths of 18 and 22 inches is red, cal-
careous, moderately alkaline clay loam that contains about
5 percent, by volume, concretions of calcium carbonate.
The underlying material is limestone bedrock.

Surface runoff is medium. Permeability is moderate,
and available water capacity is low. The hazards of water
erosion and soil blowing are moderate. The root zone is
moderately deep and is easily penetrated by plant roots.

Included with- this soil in mapping are small areas of
Cottonwood, Owens, and Vernon soils. Also included is a
soil that is similar to the Weymouth Variant soil but is
underlain by gypsum. These included soils are intermin-
gled with the Weymouth Variant and are at the same
elevation. They make up less than 20 percent of any area
of this map unit.

This soil is used for range. The potential is medium for
native range plants. The potential plant community is a
mixture of short and mid grasses. The potential is medi-
um to low for row crops and small grains. If this soil is
cultivated, terraces and contour farming are needed to
help prevent erosion and conserve moisture. Crop residue
left on the soil surface helps conserve moisture, slows the
rate of runoff, reduces soil temperature, and maintains
tilth and productivity.

This soil has medium potential for most urban uses. Lo-
cation, depth to limestone, and low strength for streets
and roads are the most limiting features. The potential is
medium for recreation uses. The clay loam surface layer
is the most limiting feature. Depth to limestone limits
some playground uses. Capability subclass IVe; Clay
Loam range site.

42—Wichita clay loam, 0 to 1 percent slopes. This
deep, well drained, nearly level soil is on uplands. Slopes
are plane and average about 0.4 percent. Areas are oval
to irregular in shape and range from about 20 to 500
acres in size.

The surface layer is reddish brown, mildly alkaline clay
loam about 8 inches thick. Between depths of 8 and 17
inches is reddish brown, mildly alkaline clay loam.
Between depths of 17 and 38 inches is reddish brown, cal-
careous, moderately alkaline clay that contains a few
films and threads of calcium carbonate. Between depths
of 38 and 52 inches is red, calcareous, moderately alkaline
clay that contains a few concretions of calcium carbonate.
The underlying material, to a depth of 70 inches, is red,
calcareous, moderately alkaline clay that contains 10 per-
cent, by volume, soft bodies and concretions of calcium
carbonate.
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Surface runoff is slow. Permeability is moderately slow,
and available water capacity is high. The hazards of water
erosion and soil blowing are slight. Tilth is good, and the
soil can be worked over a wide range of moisture condi-
tions. The root zone is deep and is easily penetrated by
plant roots.

Included with this soil in mapping are small areas of
Hollister, Sagerton, Tillman, and Vernon soils. The in-
cluded soils are intermingled and are at the same eleva-
tion as the Wichita soils. They make up less than 10 per-
cent of any area of this map unit.

This soil is used both as eropland and range. The poten-
tial is high for row crops and small grain. Crop residue
left on the soil surface helps conserve moisture, slows the
rate of runoff, reduces soil temperature, and maintains
tilth and productivity. The potential is high for native
range plants. The potential plant community is a mixture
of short and mid grasses.

This soil has high potential for most urban uses.
Shrinking and swelling, low strength for streets and
roads, and the slow percolation rate are the most limiting
features. The potential is medium for recreation uses. The
clay loam surface layer and slow percolation rate are
limiting features. Capability subclass Ilc nonirrigated and
capability class I irrigated; Clay Loam range site.

43—Wichita clay loam, 1 to 3 percent slopes. This
deep, well drained, gently sloping soil is on uplands.
Slopes are convex and average about 2 percent. Areas are
oval to irregular in shape and range from about 15 to 600
acres in size.

The surface layer is reddish brown, mildly alkaline clay
loam about 8 inches thick. Between depths of 8 and 20
inches is reddish brown, caleareous, moderately alkaline
clay loam. Between depths of 20 and 46 inches is reddish
brown, calcareous, moderately alkaline clay that contains
about 5 percent, by volume, soft bodies of calcium car-
bonate in the lower 18 inches. Between depths of 46 and
62 inches is reddish brown, calcareous, moderately al-
kaline clay that contains a few soft bodies and coneretions
of calcium carbonate. The underlying material, to a depth
of 70 inches, is red, calcareous, moderately alkaline clay.

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. Tilth is good, and the soil can be worked over a
wide range of moisture conditions. The root zone is deep
and is easily penetrated by plant roots.

Included with this soil in mapping are small areas of
Hollister, Sagerton, and Tillman soils. The included soils
are intermingled with the Wichita soil and at the same
elevation. They make up less than 15 percent of any area
of this map unit.

This soil is used both as cropland and range. The poten-
tial is high for row crops and small grain. Terraces and
contour cultivation are needed to help prevent erosion.
Crop residue left on the soil surface helps conserve
moisture, slows the rate of runoff, reduces soil tempera-
ture, and maintains tilth and productivity. The potential is

high for native range plants. The potential plant commu-
nity is a mixture of short and mid grasses.

This soil has high potential for most urban uses.
Shrinking and swelling, low strength for streets and
roads, and the slow percolation rate are the most limiting
features. The potential is medium for recreation uses. The
clay loam surface layer and slow percolation rate are
limiting features. Capability subclass Ile nonirrigated and
IIe irrigated; Clay Loam range site.

44—Wichita clay loam, 3 to 5 percent slopes. This
deep, well drained, gently sloping soil is on uplands.
Slopes are convex and average about 4 percent. Areas are
irregular in shape and range from about 10 to 75 acres in
size.

The surface layer is reddish brown, mildly alkaline clay
loam about 8 inches thick. Between depths of 8 and 20
inches is reddish brown, calcareous, moderately alkaline
clay loam. Between depths of 20 and 38 inches is red, cal-
careous, moderately alkaline clay that contains a few fine
concretions of caleium carbonate. Between depths of 38
and 62 inches is red, calcareous, moderately alkaline clay
that contains a few films, threads, soft bodies, and concre-
tions of calcium carbonate. The underlying material, to a
depth of 80 inches, is light red, calcareous, moderately al-
kaline clay that contains about 15 percent, by volume, soft
bodies and coneretions of ealeium carbonate.

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. Tilth is good, and the soil can be worked over a
wide range of moisture conditions. The root zone is deep
and is easily penetrated by plant roots.

Included with this soil in mapping are small areas of
Aspermont, Sagerton, and Tillman soils. The Aspermont
soils are at the same elevation as the Wichita soil; the
Sagerton and Tillman soils are in less sloping areas. The
included soils make up less than 15 percent of any area of
this map unit.

This soil is used mainly for range. The potential is high
for native range plants. The potential plant community is
a mixture of short and mid grasses.

Where this soil is cultivated, the potential is high for
row crops and small grain. Terraces and contour cultiva-
tion are needed to help prevent erosion and conserve
moisture. Crop residue left on the soil surface helps con-
serve moisture, slows the rate of runoff, reduces soil tem-
perature, and maintains tilth and productivity.

This soil has high potential for most urban uses.
Shrinking and swelling, low strength for streets and
roads, the slope, and slow percolation rate are the most
limiting features. The potential is medium for recreation
uses. The clay loam surface layer, the slope, and slow per-
colation rate are the limiting features. Capability subclass
ITIe nonirrigated and Ille irrigated; Clay Loam range
site.

45—Winters fine sandy loam, 0 to 1 percent slopes.
This deep, well drained, nearly level soil is on uplands.
Slopes are plane or convex and average about 0.5 percent.
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Areas are oval to irregular in shape and range from 15 to
about 500 acres in size.

The surface layer is reddish brown, neutral fine sandy
loam about 10 inches thick. Between depths of 10 and 20
inches is reddish brown, mildly alkaline sandy -clay.
Between depths of 20 and 48 inches is red, mildly alkaline
sandy clay. The underlying material, to a depth of 70
inches, is light red, calcareous, moderately alkaline sandy
clay that contains a few very fine concretions of calcium
carbonate.

Surface runoff is slow. Permeability is moderately slow,
and available water capacity is high. The hazard of water
erosion is slight, and the hazard of soil blowing is
moderate. Tilth is good, and the soil can be worked over a
wide range of moisture conditions. The root zone is deep
and is easily penetrated by plant roots.

Included with this soil in mapping are small areas of
Miles and Sagerton soils. The Miles soils are in slightly
raised areas, and the Sagerton soils are at a slightly lower
elevation than the Winters soil. These included soils make
up less than 10 percent of any area of this map unit.

This soil is used mainly as cropland. The potential is
high for row crops and small grain. Crop residue left on
the soil surface helps conserve moisture, slows the rate of
runoff, reduces soil temperature, and maintains tilth and
productivity. The potential is high for native range plants.
The potential plant community is a mixture of short, mid,
and tall grasses.

This soil has high potential for most urban uses.
Shrinking and swelling, low strength for streets and
roads, and the slow percolation rate are the most limiting
features. The potential is high for recreation uses. The
slow percolation rate limits some uses for camp areas and
playgrounds. Capability subclass Ile nonirrigated and
capability class [ irrigated; Sandy Loam range site.

46—Yahola fine sandy loam, occasionally flooded.
This deep, well drained, nearly level soil is on flood plains
of rivers. Slopes are plane and average about 0.5 percent.
This soil is inundated once in every 2 to 5 years. Areas
are long and narrow and parallel the rivers or are oval on
bends of rivers.

The surface layer is reddish brown, calcareous,
moderately alkaline fine sandy loam about 12 inches thick.
Between depths of 12 and 36 inches is yellowish red, cal-
careous, moderately alkaline fine sandy loam. The under-
lying material, to a depth of 70 inches, is reddish yellow,
calcareous, moderately alkaline fine sandy loam.

Surface runoff is slow. Permeability is moderately
rapid, and available water capacity is medium. The hazard
of water erosion is slight, and the hazard of soil blowing
is moderate. Tilth is good, and the soil can be worked
over a wide range of moisture conditions. The root zone is
deep and is easily penetrated by plant roots.

Included with this soil in mapping are small areas of
Clairemont and Lincoln soils. The Clairemont soils are in
slightly lower areas, and the Lincoln soils are on slightly
higher mounds. The included soils make up less than 20
percent of any area of this map unit.

This soil is used both as range and cropland. The poten-
tial is high for row crops and small grain. Crop residue
left on the soil surface helps conserve moisture, slows the
rate of runoff, reduces soil temperature, and maintains
tilth and productivity. The potential is high for native
range plants. The potential plant community is a mixture
of mid and tall grasses.

This soil has low potential for most urban uses. Flood-
ing is the most limiting feature. The potential is medium
for recreation uses. Flooding is a limiting feature. Capa-
bility subelass IIw nonirrigated and IIw irrigated; Loamy
Bottomland range site.

Use and management of the soils

The soil survey is a detailed inventory and evaluation
of the most basic resource of the survey area—the soil. It
is useful in adjusting land use, including urbanization, to
the limitations and potentials of natural resources and the
environment. Also, it can help- avoid soil-related failures
in uses of the land.

While a soil survey is in progress, soil scientists, con-
servationists, engineers, and others keep extensive notes
about the nature of the soils and about unique aspects of
behavior of the soils. These notes include data on erosion,
drought damage to specific crops, yield estimates, flood-
ing, the functioning of septic tank disposal systems, and
other factors affecting the productivity, potential, and
limitations of the soils under various uses and manage-
ment. In this way, field experience and measured data on
soil properties and performance are used as a basis for
predicting soil behavior.

Information in this section is useful in planning use and
management of soils for crops and pasture, rangeland, as
sites for buildings, highways and other transportation
systems, sanitary facilities, and parks and other recrea-
tion facilities; and for wildlife habitat. From the data
presented, the potential of each soil for specified land
uses can be determined, soil limitations to these land uses
can be identified, and costly failures in houses and other
structures, caused by unfavorable soil properties, can be
avoided. A site where soil properties are favorable can be
selected, or practices that will overcome the soil limita-
tions can be planned.

Planners and others using the soil survey can evaluate
the impact of specific land uses on the overall productivi-
ty of the survey area or other broad planning area and on
the environment. Productivity and the environment are
closely related to the nature of the soil. Plans should
maintain or create a land-use pattern in harmony with the
natural soil.

Contractors can find information that is useful in locat-
ing sources of sand and gravel, roadfill, and topsoil. Other
information indicates the presence of bedrock, wetness, or
very firm soil horizons that cause difficulty in excavation.

Health officials, highway officials, engineers, and many
other specialists also can find useful information in this
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soil survey. The safe disposal of wastes, for example, is
closely related to properties of the soil. Pavements, side-
walks, campsites, playgrounds, lawns, and trees and
shrubs are influenced by the nature of the soil.

Crops and pasture

The major management concerns when using the soils
for crops and pasture are described in this section. In ad-
dition, the crops that are best adapted to Knox County
are discussed; the system of land capability classification
used by the Soil Conservation Service is explained; and
yields of the main crops are predicted for each soil.

This section provides information about overall agricul-
tural potential and needed practices in the survey area
for those in the agribusiness sector—equipment dealers,
terracing and irrigation contractors, fertilizer companies,
planners, conservationists, and others. Information about
management of each kind of soil is presented in the sec-
tion “Soil maps for detailed planning.” When planning
management systems for individual fields or farms, check
the description of each soil present.

In Knox County, about 218,427 acres is cropland and
pasture. Of this, 64,962 acres is irrigated cropland and
2813 acres is in irrigated Coastal bermudagrass. Since
1965, 22,888 acres has been converted from dryland
cropland to irrigated cropland and about 4,000 acres has
been converted from range to dryland cropland. About
1,000 acres has been converted from irrigated cropland to
irrigated Coastal bermudagrass pastures. The areas that
have been converted to pasture were mostly marginal
cropland and are better suited to pasture.

Field crops suited to the area and most commonly
grown by dryland farming are cotton, grain sorghum,
wheat, and guar. The most common irrigated crops are
cotton, grain sorghum, and wheat. There is a small acre-
age in potatoes, watermelons, and cantaloups.

Soil fertility is naturally high in most of the soils in the
county. Nitrogen and phosphorus are the only elements
that are deficient in these soils and are added as commer-
cial fertilizer for most cultivated crops. For wheat,
nitrogen and phosphorus are applied at planting time, and
nitrogen is also applied as top dressing late in winter. For
most row crops, nitrogen and phosphorus are applied late
in winter or early in spring.

Water erosion is a minor problem in the survey area.
Most of the gently sloping areas in which row crops are
grown have been terraced, and contour tillage is prac-
ticed. Gently sloping areas that are not terraced are
planted to wheat. Crop residue left on the surface slows
runoff and helps prevent erosion. The gently sloping
areas of Aspermont, Enterprise, Hardeman, Miles, Till-

~man, Weymouth Variant, and Wichita soils are subject to
water erosion. Terraces and diversions reduce the length
of slope, slow runoff, and help prevent erosion.

Soil blowing is a major problem on Altus, Hardeman,
Miles, Springer, and Winters soils. A cropping system
that maintains a vegetative cover or keeps crop residue

on the surface for extended periods reduces soil blowing
to a minimum and maintains soil tilth and produectivity.

Irrigation in the county is mostly south of the Brazos
River. The main irrigated crops are cotton, grain
sorghum, and wheat. Potatoes, watermelons, and can-
taloups are also grown. There are also small irrigated
Coastal bermudagrass pastures.

The nearly level soils that dominate this area are well
suited to graded furrow irrigation, which is the method
most commonly used. Sprinkler systems are used in areas
that have complex slopes, in more sandy areas, and on ir-
rigated pastures.

The main practices needed on soils that are used for ir-
rigation are a suitable cropping system, good management
of crop residue, adequate fertilization, proper manage-
ment of water, and measures for controlling soil blowing
and water erosion.

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 4. 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. Absence
of an estimated yield indicates that the soil is not suited
to the crop or the crop is not commonly grown on the soil
or that a given crop is not commonly irrigated.

The estimated yields were based mainly on the: ex-
perience and records of farmers, conservationists, and ex-
tension agents. Results of field trials and demonstrations
and available yield data from nearby counties were also
considered.

The yields were estimated assuming that the latest soil
and crop management practices were used. A few far-
mers may be obtaining average yields higher than those
shown in table 4.

The management needed to achieve the indicated yields
of the various crops depends on the kind of soil and the
crop. Such management provides drainage, erosion con-
trol, and protection from flooding; the proper planting
and seeding rates; suitable high-yielding crop varieties;
appropriate tillage practices, including time of tillage and
seedbed preparation and tilling when soil moisture is
favorable; 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 residues, barnyard
manure, and green-manure crops; harvesting crops with
the smallest possible loss; and timeliness of all fieldwork.

For yields of irrigated crops, it is assumed that the ir-
rigation system is adapted to the soils and to the crops
grown; that good quality irrigation water is uniformly ap-
plied in proper amounts as needed; and that tillage is
kept to a minimum.

The estimated yields reflect the productive capacity of
the soils for each of the principal crops. Yields are likely
to increase as new production technology is developed.
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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 4 are grown in
the survey area, but estimated yields are not included
because the acreage of these crops is small. The local of-
fices of the Soil Conservation Service and the Coopera-
tive Extension Service can provide information about the
management concerns and productivity of the soils for
these crops.

Capability classes and subclasses

Capability classes and subclasses show, in a general
way, the suitability of soils for most kinds of field crops.
The soils are classed according to their limitations when
they are used for field crops, the risk of damage when
they are used, and the way they respond to treatment.
The grouping does not take into account major and
generally expensive landforming that would change slope,
depth, or other characteristics of the soils; does not take
into consideration possible but unlikely major reclamation
projects; and does not apply to horticultural crops or
other crops that require special management. Capability
classification is not a substitute for interpretations
designed to show suitability and limitations of groups of
soils for rangeland, for forest trees, or for engineering
purposes.

In the capability system, all kinds of soil are grouped at
two levels: capability class and subclass. These levels are
defined in the following paragraphs. A survey area may
not have soils of all classes.

Capability classes, the broadest groups, are designated
by Roman numerals I through VIII. The numerals in-
dicate progressively greater limitations and narrower cho-
ices for practical use. The classes are defined as follows:

Class I soils have few limitations that restrict their use.

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

Class III soils have severe limitations that reduce the
choice of plants, or that require special conservation prac-
tices, or both.

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

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

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

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

Class VIII soils and landforms have limitations that
nearly preclude their use for commercial crop production.
There are no class VIII soils in Knox County.

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, ITe. The letter e shows
that the main limitation is risk of erosion unless close-

growing plant cover is maintained; w shows that water in
or on the soil interferes with plant growth or cultivation
(in some soils the wetness can be partly corrected by ar-
tificial drainage); s shows that the soil is limited mainly
because it is shallow, droughty, or stony; and c, used in
only some parts of the United States, shows that the
chief limitation is climate that is too cold or too dry.

In class I 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, though they have
other limitations that restriet their use to pasture, range-
land, wildlife habitat, or recreation.

The acreage of soils in each capability class and sub-
class is indicated in table 5 which can be used to deter-
mine the farming potential of the soils. The capability
class or subelass is identified in the description of each
soil map unit in the section “Seil maps for detailed
planning.”

Range

About 58 percent of Knox County is range. There are
31 ranches in the county from 1,000 to 32,000 acres in
size. Most ranches are about 2,000 acres.

Cow-calf operation is the main type of ranching in the
county. Calves are usually marketed at weaning time or
shortly thereafter. A few ranchers supplement range
production with small grain grazing during winter.

The native vegetation in many parts of the survey area
has been heavily grazed for several generations. As a
result, the range has become infested with mesquite trees
and lotebush in the upland areas and mesquite trees and
saltcedar on the alluvial soils. Even though most of the
range has been heavily grazed, a few sites produce a com-
bination of grasses similar to the original potential -plant
community.

Where climate and topography are about the same, dif-
ferences in the kind and amount of vegetation that range-
land can produce are related closely to the kind of soil.
Effective management is based on the relationships
among soils, vegetation, and water.

Table 6 shows, for each kind of soil, the name of the
range site; the total annual production of vegetation in
favorable, normal, and unfavorable years; the charac-
teristic vegetation; and the expected percentage of each
species in the composition of the potential natural plant
community. Soils not listed cannot support a natural plant
community of predominately grasses, grasslike plants,
forbs, or shrubs suitable for grazing or browsing. The fol-
lowing are explanations of column headings in table 6.

A range site is a distinctive kind of rangeland that dif-
fers from other kinds of rangeland in its ability to
produce a characteristic natural plant community. Soils
that produce a similar kind, amount, and proportion of

range plants are grouped into range sites. For those areas

where the relationship between soils and vegetation has
been established, range sites can be interpreted directly
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from the soil map. Properties that determine the capacity
of the soil to supply moisture 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 refers to the amount of vegetation
that can be expected to grow annually on well managed
rangeland that is supporting the potential natural plant
community. It is expressed in pounds per acre of air-dry
vegetation for favorable, normal, and unfavorable years.
In a favorable year the amount and distribution of
precipitation and the temperatures are such that growing
conditions are substantially better than average; in a nor-
mal year these conditions are about average for the area;
in an unfavorable year, growing conditions are well below
average, generally because of low available soil moisture.

Dry weight refers to the total air-dry vegetation
produced per acre each year by the potential natural
plant community. Vegetation that is highly palatable to
livestock and vegetation that is unpalatable are included.
Some of the vegetation can also be grazed extensively by
wildlife.

Characteristic species of grasses, grasslike plants,
forbs, and shrubs that make up most of the potential
natural plant community on each soil are listed by com-
mon name. Under Composition, the expected proportion
of each species is presented as the percentage, in air-dry
weight, of the total annual production of herbaceous and
woody plants. The amount that can be used as forage de-
pends on the kinds of grazing animals and on the grazing
season. Generally all of the vegetation produced is not
used.

Range management requires, in addition to knowledge
of the kinds of soil and the potential natural plant com-
munity, an evaluation of the present condition of the
range vegetation in relation to its potential. Range condi-
tion is determined by comparing the present plant com-
munity with the potential natural plant community on a
particular range site. The more closely the existing com-
munity resembles the potential community, the better the
range condition. 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 natu-
ral plant community for that site. Such management
generally results in the maximum production of vegeta-
tion, conservation of water, and control of erosion. Some-
times, however, a range condition somewhat below the
potential meets grazing needs, provides wildlife habitat,
and protects soil and water resources.

Engineering

This section provides information about the use of soils
for building sites, sanitary facilities, construction material,
and water management. Among those who can benefit
from this information are engineers, landowners, commu-
nity planners, town and city managers, land developers,
builders, contractors, and farmers and ranchers.

The ratings in the engineering tables are based on test
data and estimated data in the “Soil properties” section.
The ratings were determined jointly by soil scientists and
engineers of the Soil Conservation Service using known
relationships between the soil properties and the behavior
of soils in various engineering uses.

Among the soil properties and site conditions identified
by a soil survey and used in determining the ratings in
this section were grain-size distribution, liquid limit,
plasticity index, soil reaction, depth to bedrock, hardness
of bedrock that is within 5 or 6 feet of the surface, soil
wetness, depth to a seasonal high water table, slope,
likelihood of flooding, natural soil structure or aggrega-
tion, in-place soil density, and geologic origin of the soil
material. Where pertinent, data about kinds of clay
minerals, mineralogy of the sand and silt fractions, and
the kind of absorbed cations were also considered.

On the basis of information assembled about soil pro-
perties, ranges of values can be estimated for erodibility,
permeability, corrosivity, shrink-swell potential, available
water capacity, compressibility, slope stability, and other
factors of expected soil behavior in engineering uses. As
appropriate, these values can be applied to each major
horizon of each soil or to the entire profile.

These factors of soil behavior affect construction and
maintenance of roads, airport runways, pipelines, founda-
tions for small buildings, ponds and small dams, irrigation
projects, drainage systems, sewage and refuse disposal
systems, and other engineering works. The ranges of
values can be used to (1) select potential residential, com-
mercial, industrial, and recreational areas; (2) make
preliminary estimates pertinent to construction in a par-
ticular area; (8) evaluate alternative routes for roads,
streets, highways, pipelines, and underground cables; (4)
evaluate alternative sites for location of sanitary landfills,
onsite sewage disposal systems, and other waste disposal
facilities; (5) plan detailed onsite investigations of soils
and geology; (6) find sources of gravel, sand, clay, and
topsoil; (7) plan farm drainage systems, irrigation
systems, ponds, terraces, and other structures for soil and
water conservation; (8) relate performance of structures
already built to the properties of the kinds of soil on
which they are built so that performance of similar struc-
tures on the same or a similar soil in other locations can

" be predicted; and (9) predict the trafficability of soils for

cross-country movement of vehicles and construction
equipment.

Data presented in this section are useful for land-use
planning and for choosing alternative practices or
general designs that will overcome unfavorable soil pro-
perties and minimize sotl-related failures. Limitations to
the use of these data, however, should be well understood.
First, the data are genmerally mot presented for soil
material below a depth of 5 or 6 feet. Also, because of the
scale of the detailed map in this soil survey, small areas
of soils that differ from the dominant soil may be in-
cluded in mapping. Thus, these data do not eliminate the
need for onsilte investigations, testing, and analysis by
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personnel having expertise in the specific use contem-
plated.

The information is presented mainly in tables. Table 7
shows, for each kind of soil, the degree and kind of limita-
tions for building site development; table 8, for sanitary
facilities; and table 10, for water management. Table 9
shows the suitability of each kind of soil as a source of
construction materials.

The information in the tables, along with the soil map,

the soil descriptions, and other data provided in this sur- -

vey, can be used to make additional interpretations and to
construct interpretive maps for specific uses of land.

Some of the terms used in this soil survey have a spe-
cial meaning in soil science. Many of these terms are
defined in the Glossary.

Building site development

‘The degree and kind of soil limitations that affect shal-
low excavations, dwellings with and without basements,
small commercial buildings, and local roads and streets
are indicated in table 7. A slight limitation indicates that
soil properties generally are favorable for the specified
use; any limitation is minor and easily overcome. A
moderate limitation indicates that soil properties and site
features are unfavorable for the specified use, but the
limitations can be overcome or minimized by special
planning and design. A severe limitation indicates that one
or more soil properties or site features are so unfavorable
or difficult to overcome that a major increase in construc-
tion effort, special design, or intensive maintenance is
required. For some soils rated severe, such costly mea-
sures may not be feasible.

Shallow excavations are made for pipelines, sewerlines,
communications and power transmission lines, basements,
open ditches, and cemeteries. Such digging or trenching is
influenced by soil wetness caused by a seasonal high
water table; the texture and consistence of soils; the ten-
dency of soils to cave in or slough; and the presence of
very firm, dense soil layers, bedrock, or large stones. In
addition, excavations are affected by slope of the soil and
the probability of flooding. Ratings do not apply to soil
horizons below a depth of 6 feet unless otherwise noted.

In the soil series descriptions, the consistence of each
soil horizon is given, and the presence of very firm or ex-
tremely firm horizons, usually difficult to excavate, is in-
dicated.

Duwellings and small commercial buildings referred to
in table 7 are built on undisturbed soil and have founda-
tion loads of a dwelling no more than three stories high.
Separate ratings are made for small commercial buildings
without basements and for dwellings with and without
basements. For such structures, soils should be suffi-
ciently stable that cracking or subsidence of the structure
from settling or shear failure of the foundation does not
occur. These ratings were determined from estimates of
the compressibility and shrink-swell potential of the soil.
Soil texture, plasticity and in-place density, soil wetness,

and depth to a seasonal high water table were also con-
sidered. Soil wetness and depth to a seasonal high water
table indicate potential difficulty in providing adequate
drainage for basements, lawns, and gardens. Depth to
bedrock, slope, and large stones in or on the soil are also
important considerations in the choice of sites for these
structures and were considered in determining the
ratings. Susceptibility to flooding is a serious hazard.

Local roads and streets referred to in table 7 have an
all-weather surface that can carry light to medium traffic
all year. They consist of a subgrade of the underlying soil
material; a base of gravel, crushed rock fragments, or soil
material stabilized with lime or cement; and a flexible or
rigid surface, commonly asphalt or concrete. The roads
are graded with soil material at hand, and most cuts and
fills are less than 6 feet deep.

The load supporting capacity and the stability of the
soil as well as the quantity and workability of fill material
available are important in design and construction of
roads and streets. The classifications of the soil and the
soil texture, density, shrink-swell potential, and potential
frost action are indicators of the traffic supporting capaci-
ty used in making the ratings. Soil wetness, flooding,
slope, depth to hard rock or very compact layers, and con-
tent of large stones affect stability and ease of excava-
tion.

Sanitary facilities

Favorable soil properties and site features are needed
for proper functioning of septic tank absorption fields,
sewage lagoons, and sanitary landfills. The nature of the
soil is important in selecting sites for these facilities and
in identifying limiting soil properties and site features to
be considered in design and installation. Also, those soil
properties that affect ease of excavation or installation of
these facilities will be of interest to contractors and local
officials. Table 8 shows the degree and kind of limitations
of each soil for such uses and for use of the soil as daily
cover for landfills. It is important to observe local or-
dinances and regulations.

If the degree of soil limitation is expressed as slight,
soils are generally favorable for the specified use and
limitations are minor and easily overcome; if moderate,
soil. properties or site features are unfavorable for the
specified use, but limitations can be overcome by special
planning and design; and if severe, soil properties or site
features are so unfavorable or difficult to overcome that
major soil reclamation, special designs, or intensive main-
tenance is required. Soil suitability is rated by the terms
good, fair, and poor, which mean about the same as the
terms slight, moderate, and severe.

Septic tank absorption fields are subsurface systems of
tile or perforated pipe that distribute effluent from a sep-
tic tank into the natural soil Only the soil horizons
between depths of 18 and 72 inches are evaluated for this
use. The soil properties and site features considered are
those that affect the absorption of the effluent and those
that affect the construction of the system.
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Properties and features that affect absorption of the
effluent are permeability, depth to seasonal high water
table, depth to bedrock, and susceptibility to flooding.
Stones, boulders, and shallowness to bedrock interfere
with installation. Excessive slope can cause lateral
seepage and surfacing of the effluent. Also, soil erosion
and soil slippage are hazards if absorption fields are in-
stalled on sloping soils.

In some soils, loose sand and gravel or fractured
bedrock is less than 4 feet below the tile lines. In these
soils the absorption field does not adequately filter the ef-
fluent, and ground water in the area may be con-
taminated.

On many of the soils that have moderate or severe
limitations for use as septic tank absorption fields, a
system to lower the seasonal water table can be installed
or the size of the absorption field can be increased so that
performance is satisfactory.

Sewage lagoons are shallow ponds constructed to hold
sewage while aerobic bacteria decompose the solid and
liquid wastes. Lagoons have a nearly level floor and cut
slopes or embankments of compacted soil material. Aero-
bic lagoons generally are designed to hold 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. Soils that are very
high in content of organic matter and those that have
cobbles, stones, or boulders are not suitable. Unless the
soil has very slow permeability, contamination of ground
water is a hazard where the seasonal high water table is
above the level of the lagoon floor. In soils where the
water table is seasonally high, seepage of ground water
into the lagoon can seriously reduce the lagoon’s capacity
for liquid waste. Slope, depth to bedrock, and susceptibili-
ty to flooding also affect the suitability of sites for
sewage lagoons or the cost of construction. Shear
strength and permeability of compacted soil material af-
fect the performance of embankments.

Sanitary landfill is a method of disposing of solid
waste by placing refuse in successive layers either in ex-
cavated trenches or on the surface of the soil. The waste
is spread, compacted, and covered daily with a thin layer
of soil material. Landfill areas are subject to heavy
vehicular traffic. Risk of polluting ground water and traf-
ficability affect the suitability of a soil for this use. The
best soils have a loamy or silty texture, have moderate to
slow permeability, are deep to a seasonal water table, and
are not subject to flooding. Clayey soils are likely to be
sticky and difficult to spread. Sandy or gravelly soils
generally have rapid permeability, which might allow nox-
ious liquids to contaminate ground water. Soil wetness
can be a limitation, because operating heavy equipment
on a wet soil is difficult. Seepage into the refuse increases
the risk of pollution of ground water.

Ease of excavation affects the suitability of a soil for
the trench type of landfill. A suitable soil is deep to
bedrock and free of large stones and boulders. If the
seasonal water table is high, water will seep into
trenches.

Unless otherwise stated, the limitations in table 8 apply
only to the soil material within a depth of about 6 feet. If
the trench is deeper, a limitation of slight or moderate
may not be valid. Site investigation is needed before a
site is selected.

Daily cover for landfill should be soil that is easy to
excavate and spread over the compacted fill in wet and
dry periods. Soils that are loamy or silty and free of
stones or boulders are better than other soils. Clayey
soils may be sticky and difficult to spread; sandy soils
may be subject to soil blowing.

The soils selected for final cover of landfills should be
suitable for growing plants. Of all the horizons, the A
horizon in most soils has the best workability, more or-
ganic matter, and the best potential for growing plants.
Thus, for either the area- or trench-type landfill, stockpil-
ing material from the A horizon for use as the surface
layer of the final cover is desirable.

If it is necessary to bring in soil material for daily or
final cover, thickness of suitable soil material available
and depth to a seasonal high water table in soils sur-
rounding the sites should be evaluated. Other factors to
be evaluated are those that affect reclamation of the bor-
row areas. These factors include slope, erodibility, and
potential for plant growth.

Construction materials

The suitability of each soil as a source of roadfill, sand,
gravel, and topsoil is indicated in table 9 by ratings of
good, fair, or poor. The texture, thickness, and organic-
matter content of each soil horizon are important factors
in rating soils for use as construction material. Each soil
is evaluated to the depth observed, generally about 6 feet.

Roadfill is soil material used in embankments for
roads. Soils are evaluated as a source of roadfill for low
embankments, which generally are less than 6 feet high
and less exacting in design than high embankments. The
ratings reflect the ease of excavating and working the
material and the expected performance of the material
where it has been compacted and adequately drained. The
performance of soil after it is stabilized with lime or ce-
ment is not considered in the ratings, but information
about some of the soil properties that influence such per-
formance is given in the descriptions of the soil series.

The ratings apply to the soil material between the A
horizon and a depth of 5 to 6 feet. It is assumed that soil
horizons will be mixed during excavation and spreading.
Many soils have horizons of contrasting suitability within
their profile. The estimated engineering properties in
table 13 provide specific information about the nature of
each horizon. This information can help determine the
suitability of each horizon for roadfill.

Soils rated good are coarse grained. They have low
shrink-swell potential and few cobbles and stones. They
are at least moderately well drained and have slopes of 15
percent or less. Soils rated fair have a plasticity index of
less than 15 and have other limiting features, such as
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moderate shrink-swell potential, moderately steep slopes,
wetness, or many stones. If the thickness of suitable
material is less than 3 feet, the entire soil is rated poor.
Sand and gravel are used in great quantities in many
kinds of construction. The ratings in table 9 provide
guidance as to where to look for probable sources and are
based on the probability that soils in a given area contain
sizable quantities of sand or gravel. A soil rated good or
Jair has a layer of suitable material at least 3 feet thick,
the top of which is within a depth of 6 feet. Coarse frag-
ments of soft bedrock material, such as shale and silt-
stone, are not considered to be sand and gravel. Fine-
grained soils are not suitable sources of sand and 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 in areas where vegetation is to be
established and maintained. Suitability is affected mainly
by the ease of working and spreading the soil material in
preparing a seedbed and by the ability of the soil material
to support plantlife. Also considered is the damage that
can result at the area from which the topsoil is taken.

The ease of excavation is influenced by the thickness of
suitable material, wetness, slope, and amount of stones.
The ability of the soil to support plantlife is determined
by texture, structure, and the amount of soluble salts or
toxic substances. Organic matter in the Al or Ap horizon
greatly increases the absorption and retention of moisture

and nutrients. Therefore, the soil material from these
horizons should be carefully preserved for later use.

Soils rated good have at least 16 inches of friable loamy
material at their surface. They are free of stones and cob-
bles, are low in content of gravel, and have gentle slopes.
They are low in soluble salts that can restrict plant
growth. They are naturally fertile or respond well to fer-
tilizer. They are not so wet that excavation is difficult
during most of the year.

Soils rated fair are loose sandy soils or firm loamy or
clayey soils in which the suitable material is only 8 to 16
inches thick or soils that have appreciable amounts of
gravel, stones, or soluble salt.

Soils rated poor are very sandy scils or very firm
clayey soils; soils with suitable layers less than 8 inches
thick; soils having large amounts of gravel, stones, or
soluble salt; steep soils; and poorly drained soils,

Although a rating of good is not based entirely on high
content of organic matter, a surface horizon is generally
preferred for topsoil because of its organic-matter con-
tent. This horizon is designated as A1 or Ap in the soil se-
ries descriptions. The absorption and retention of

moisture and nutrients for plant growth are greatly in-
creased by organic matter.

Water management

Many soil properties and site features that affect water
management practices have been identified in this soil
survey. In table 10 the degree of soil limitation and soil
and site features that affect use are indicated for each
kind of soil. This information is significant in planning, in-
stalling, and maintaining water control structures.

Soil and site limitations are expressed as slight,
moderate, and severe. Slight means that the soil proper-
ties and site features are generally favorable for the
specified use and that any limitation ‘is minor and easily
overcome. Moderate means that some soil properties or
site features are unfavorable for the specified use but can
be overcome or modified by special planning and design.
Severe means that the soil properties and site features
are so unfavorable and so difficult to correct or overcome
that major soil reclamation, special design, or intensive
maintenance is required.

Pond reservoir areas hold water behind a dam or em-
bankment. Soils best suited to this use have a low
seepage potential, which is determined by permeability
and the depth to fractured or permeable bedrock or other
permeable material.

Embankments, dikes, and levees require soil material
that is resistant to seepage, erosion, and piping and has
favorable stability, shrink-swell potential, shear strength,
and compaction characteristics. Large stones and organic
matter in a soil downgrade the suitability of the soil for
use in embankments, dikes, and levees.

Irrigation is affected by such features as slope, suscep-
tibility to flooding, hazards of water erosion and soil
blowing, texture, presence of salts and alkali, depth of
root zone, rate of water intake at the surface, permeabili-
ty of the soil below the surface layer, available water
capacity, need for drainage, and depth to the water table.

Terraces and diversions are embankments or a com-
bination of channels and ridges constructed across a slope
to intercept runoff. They allow water to soak into the soil
or flow slowly to an outlet. Parallel terraces with partially
closed ends are the dominant system of terracing in-
stalled in recent years. Features that affect suitability of
a soil for terraces are uniformity and steepness of slope;
depth to bedrock, hardpan, or other unfavorable material;
large stones; permeability; ease of establishing vegeta-
tion; and resistance to water erosion, soil blowing, soil
slipping, and piping.

Grassed waterways are constructed to channel runoff to
outlets at a nonerosive velocity, Features that affect the
use of soils for waterways are slope, permeability, erodi-
bility, wetness, and suitability for permanent vegetation.

Recreation

The soils of the survey area are rated in table 11 ac-
cording to limitations that affect their suitability for
recreation uses. The ratings are based on such restrictive
soil features as flooding, wetness, slope, and texture of
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the surface layer. Not considered in these ratings, but im-
portant in evaluating a site, are location and accessibility
of the area, size and shape of the area and its scenic
quality, the ability of the soil to support vegetation, ac-
cess to water, potential water impoundment sites availa-
ble, and either access to public sewerlines or capacity of
the soil to absorb septic tank effluent. Soils subject to
flooding are limited, in varying degree, for recreation use
by the duration and intensity of flooding and the season
when flooding occurs. Onsite assessment of height, dura-
tion, intensity, and frequency of flooding is essential in
planning recreation facilities.

The degree of the limitation of the soils is expressed as
slight, moderate, or severe. Slight means that the soil pro-
perties are generally favorable and that the limitations
are minor and easily overcome. Moderate means that the
limitations can be overcome or alleviated by planning,
design, or special maintenance. Severe means that soil
properties are unfavorable and that limitations can be off-
set only by costly soil reclamation, special design, inten-
sive maintenance, limited use, or by a combination of
these measures.

The information in table 11 can be supplemented by in-
formation in other parts of this survey. Especially helpful
are interpretations for septic tank absorption fields, given
in table 8, and interpretations for dwellings without base-
ments and for local roads and streets, given in table 7.

Camp areas require such site preparation as shaping
~and leveling for tent and parking areas, stabilizing roads
and intensively used areas, and installing sanitary facili-
ties and utility lines, Camp areas are subject to heavy
foot traffic and some vehicular traffic. The best soils for
this use 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
camping sites.

Picnic areas are subject to heavy foot traffic. Most
vehicular traffic is confined to access roads and parking
areas. The best soils for use as 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 will 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 or boulders, is firm after rains,
and is not dusty when dry. If shaping is required to ob-
tain a uniform grade, the depth of the soil over bedrock
or hardpan should be enough to allow necessary grading.

Paths and trails for walking, horseback riding,
bicycling, and other uses should require little or no
cutting and filling. The best soils for this use are those
that are not wet, are firm after rains, are not dusty when
dry, and are not subject to flooding more than once dur-
ing the annual period of use. They should have moderate
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slopes and have few or no stones or boulders on the sur-
face.

Wildlife habitat

Soils directly affect the kind and amount of vegetation
that is available to wildlife as food and cover, and they af-
fect the construction of water impoundments. The kind
and abundance of wildlife that populate an area depend
largely on the amount and distribution of food, ecover, and
water. If any one of these elements is missing, is in-
adequate, or is inaccessible, wildlife either are scarce or
do not inhabit the area.

If the soils have the potential, wildlife habitat can be
created or improved by planting appropriate vegetation,
by maintaining the existing plant cover, or by helping the
natural establishment of desirable plants.

In table 12, the soils in the survey area are rated ac-
cording to their potential to support the main kinds of
wildlife habitat in the area. This information can be used
in planning for parks, wildlife refuges, nature study areas,
and other developments for wildlife; selecting areas that
are suitable for wildlife; selecting soils that are suitable
for creating, improving, or maintaining specific elements
of wildlife habitat; and 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 means that the element of
wildlife habitat or the kind of habitat is easily created,
improved, or maintained. Few or no limitations affect
management, and satisfactory results can be expected if
the soil is used for the designated purpose. A rating of
Sfair means that the element of wildlife habitat or kind of
habitat can be created, improved, or maintained in most
places. Moderately intensive management is required for
satisfactory results. A rating of poor means that limita-
tions are severe for the designated element or kind of
wildlife habitat. Habitat can be created, improved, or
maintained in most places, but management is difficult
and must be intensive. A rating of very poor means that
restrictions for the element of wildlife habitat or kind of
habitat are very severe, and that unsatisfactory results
can be expected. Wildlife habitat is impractical or even
impossible to create, improve, or maintain on soils having
such a rating.

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

Grain and seed crops are seed-producing annuals used
by wildlife. The major soil properties that affect the
growth of grain and seed crops are depth of the root
zone, texture of the surface layer, available water capaci-
ty, wetness, slope, surface stoniness, and flood hazard.
Soil temperature and soil moisture are also considera-
tions. Examples of grain and seed crops are corn, wheat,
oats, and barley.

Grasses and legumes are domestic perennial grasses
and herbaceous legumes that are planted for wildlife food
and cover. Major soil properties that affect the growth of
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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 tempera-
ture and soil moisture are also considerations. Examples
of grasses and legumes are lovegrass, various panicum
species, plains bristlegrass, Texas wintergrass, clover, and
alfalfa.

Wild herbaceous plants are native or naturally
established grasses and forbs, including weeds, that pro-
vide food and cover for wildlife. Major soil properties that
affect the growth of these plants are depth of the root
zone, texture of the surface layer, available water capaci-
ty, wetness, surface stoniness, and flood hazard. Soil tem-
perature and soil moisture are also considerations. Exam-
ples of wild herbaceous plants are bluestem, broomweed,
beggarweed, wheatgrass, ragweed, annual forbs, and
grama.

Shrubs are bushy woody plants that produce fruit,
buds, twigs, bark, or foliage used by wildlife or that pro-
vide cover and shade for some species of wildlife. Major
soil properties that affect the growth of shrubs are depth
of the root zone, available water capacity, salinity, and
moisture. Examples of shrubs, are lotebush, bumelia,
tasajillo, littleleaf sumac, and wolfberry.

The kinds of wildlife habitat are briefly desecribed in
the following paragraphs.

Openland habitat 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 kinds of wildlife attracted to these areas in-
clude bobwhite quail, dove, meadowlark, cottontail rabbit,
and killdeer.

Rangeland habitat consists of areas of wild herbaceous
plants and shrubs. Wildlife attracted to rangeland include
antelope, white-tailed deer, jackrabbit, bobwhite quail,
cottontail rabbit, dove, and meadowlark.

Soil properties

Extensive data about soil properties are summarized on
the following pages. The two main sources of these data
are the many thousands of soil borings made during the
course of the survey and the laboratory analyses of
selected soil samples from typical profiles.

In making soil borings during field mapping, soil
scientists can identify several important soil properties.
They note the seasonal soil moisture condition or the
presence of free water and its depth. For each horizon in
the profile, they note the thickness and color of the soil
material; the texture, or amount of clay, silt, sand, and
gravel or other coarse fragments; the structure, or the
natural pattern of cracks and pores in the undisturbed
soil; and the consistence of the soil material in place
under the existing soil moisture conditions. They record
the depth of plant roots, determine the pH or reaction of
the soil, and identify any free carbonates.

Samples of soil material are analyzed in the laboratory
to verify the field estimates of soil properties and to
determine all major properties of key soils, especially pro-
perties that cannot be estimated accurately by field ob-
servation. Laboratory analyses are not conducted for all
soil series in the survey area, but laboratory data for
many soil series not tested are available from nearby sur-
vey areas.

The available field and laboratory data are summarized
in tables. The tables give the estimated range of en-
gineering properties, the engineering classifications, and
the physical and chemical properties of each major
horizon of each soil in the survey area. They also present
data about pertinent soil and water features, engineering
test data, and data obtained from physical and chemical
laboratory analyses of soils.

Engineering properties

Table 13 gives estimates of engineering properties and
classifications for the major horizons of each soil in the
survey area.

Most soils have, within the upper 5 or 6 feet, horizons
of contrasting properties. Table 13 gives information for
each of these contrasting horizons in a typical profile.
Depth to the upper and lower boundaries of each horizon
is indicated. More information about the range in depth
and about other properties in each horizon is given for
each soil series in the section “Soil series and morpholo-
gy.”

Texture is described in table 13 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 soil material that is less than 2 millimeters in
diameter. “Loam,” for example, is soil material that is 7 to
27 percent clay, 28 to 50 percent silt, and less than 52 per-
cent sand. If a soil contains gravel or other particles
coarser than sand, an appropriate modifier is added, for
example, “gravelly loam.” Other texture terms are
defined in the Glossary.

The two systems commonly used in classifying soils for
engineering use are the Unified Soil Classification System
(2) and the system adopted by the American Association
of State Highway and Transportation Officials
(AASHTO) (2).

The Unified system classifies soils according to proper-
ties that affect their use as construction material. Soils
are classified according to grain-size distribution of the
fraction less than 3 inches in diameter, plasticity index,
liquid limit, and organic-matter content. Soils are grouped
into 15 classes—eight classes of coarse-grained soils,
identified as GW, GP, GM, GC, SW, SP, SM, and SC; six
classes of fine-grained soils, identified as ML, CL, OL,
MH, CH, and OH; and one class of highly organic soils,
identified as Pt. Soils on the borderline between two

classes have a dual classification symbal, for example, CL-
ML.
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The AASHTO system classifies soils according to those
properties that affect their use in highway construction
and maintenance. In this system a mineral soil is clas-
sified in one of seven basic groups ranging 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. At the other extreme,
in group A-7, are fine-grained soils. Highly organic soils
are classified in group A-8 on the basis of visual inspec-
tion.

When laboratory data are available, the A-1, A-2, and
A-7 groups are further classified as follows: A-1-a, A-1-b,
A-24, A-2-5, A-2-6, A-2-7, A-7-5, and A-7-6. As an addi-
tional refinement, the desirability of soils as subgrade
material can be indicated by a group index number. These
numbers range from 0 for the best subgrade material to
20 or higher for the poorest. The AASHTO classification
for soils tested in the survey area, with group index num-
bers in parentheses, is given in table 15. The estimated
classification, without group index numbers, is given in
table 13. Also in table 13 the percentage, by weight, of
rock fragments more than 3 inches in diameter is esti-
mated for each major horizon. These estimates are deter-
mined mainly by observing volume percentage in the field
and then converting that, by formula, to weight percent-
age.

Percentage of the soil material less than 3 inches in
diameter that passes each of four sieves (U.S. standard)
is estimated for each major horizon. The estimates are
based on tests of soils that were sampled in the survey
area and in nearby areas and on field estimates from
many borings made during the survey.

Liquid limit and plasticity index indicate the effect of
water on the strength and consistence of soil. These in-
dexes are used in both the Unified and AASHTO soil
classification systems. They are also used as indicators in
making general predictions of soil behavior. Ranges in
liquid limit and plasticity index are estimated on the basis
of test data from the survey area or from nearby areas
and on observations of the many soil borings made during
the survey.

Physical and chemical properties

Table 14 shows estimated values for several soil charac-
teristics and features that affect behavior of soils in en-
gineering uses. These estimates are given for each major
horizon, at the depths indicated, in the typical pedon of
each soil. The estimates are based on field observations
and on test data for these and similar soils.

Permeability is estimated on the basis of known rela-
tionships among the soil characteristics observed in the
field—particularly soil structure, porosity, and gradation
or texture—that influence the downward movement of
water in the soil. The estimates are for vertical water
movement when the soil is saturated. Not considered in
the estimates is lateral seepage or such transient soil fea-
tures as plowpans and surface crusts. Permeability of the

soil is an important factor to be considered in planning
and designing drainage systems, in evaluating the poten-
tial of soils for septic tank systems and other waste
disposal systems, and in many other aspects of land use
and management.

Available water capacity is rated on the basis of soil
characteristics that influence the ability of the soil to hold
water and make it available to plants. Important charac-
teristics are content of organic matter, soil texture, and
soil structure. Shallow-rooted plants are not likely to use
the available water from the deeper soil horizons. Availa-
ble water capacity is an important factor in the choice of
plants or crops to be grown and in the design of irrigation
systems. It is expressed as inches of water per inch of
soil.

Soil reaction is expressed as a range in pH values. The
range in pH of each major horizon is based on many field
checks. For many soils, the values have been verified by
laboratory analyses. Soil reaction is important in selecting
the crops, ornamental plants, or other plants to be grown;
in evaluating soil amendments for fertility and stabiliza-
tion; and in evaluating the corrosivity of soils.

Shrink-swell potential depends mainly on the amount
and kind of clay in the soil. Laboratory measurements of
the swelling of undisturbed clods were made for many
soils. For others the swelling was estimated on the basis
of the kind and amount of clay in the soil and on mea-
surements of similar soils. The size of the load and the
magnitude of the change in soil moisture content also in-
fluence the swelling of soils. Shrinking and swelling of
some soils can cause damage to building foundations,
basement walls, roads, and other structures unless special
designs are used. A high shrink-swell potential indicates
that special design and added expense may be required if
the planned use of the soil will not tolerate large volume
changes.

Risk of corrosion pertains to potential soil-induced
chemical action that dissolves or weakens uncoated steel
or concrete. The rate of corrosion of uncoated steel is re-
lated to soil moisture, particle-size distribution, total acidi-
ty, and electrical conductivity of the soil material. The
rate of corrosion of concrete is based mainly on the
sulfate content, texture, and acidity of the soil. Protective
measures for steel or more resistant concrete help to
avoid or minimize damage resulting from the corrosion.
Uncoated steel intersecting soil boundaries or soil
horizons is more susceptible to corrosion than an installa-
tion that is entirely within one kind of soil or within one
soil horizon.

Erosion factors are used to predict the erodibility of a
soil and its tolerance to erosion in relation to specific
kinds of land use and treatment. The soil erodibility fac-
tor (K) is a measure of the susceptibility of the soil to
erosion by water. Soils having the highest K values are
the most erodible. K values range from 0.10 to 0.64. To
estimate annual soil loss per acre, the K value of a soil is
modified by factors representing plant cover, grade and
length of slope, management practices, and climate. The
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soil-loss tolerance factor (T) is the maximum rate of soil
erosion, whether from rainfall or soil blowing, that can
occur without reducing crop production or environmental
quality. The rate is expressed in tons of soil loss per acre
per year.

Wind erodibility groups are made up of soils that have
similar properties that affect their resistance to soil blow-
ing if cultivated. The groups are used to predict the
susceptibility of soil to blowing and the amount of soil
lost as a result of blowing. Soils are grouped according to
the following distinctions:

1. Sands, coarse sands, fine sands, and very fine sands.
These soils are extremely erodible, so vegetation is dif-
ficult to establish. They are generally not suitable for
Ccrops.

2. Loamy sands, loamy fine sands, and loamy very fine
sands. These soils are very highly erodible, but crops can
be grown if intensive measures to control soil blowing are
used.

3. Sandy loams, coarse sandy loams, fine sandy loams,
and very fine sandy loams. These soils are highly erodi-
ble, but crops can be grown if intensive measures to con-
trol soil blowing are used.

4L. Calcareous loamy soils that are less than 35 percent
clay and more than 5 percent finely divided calcium car-
bonate. These soils are erodible, but crops can be grown if
intensive measures to control soil blowing are used.

4. Clays, silty clays, clay loams, and silty clay loams
that are more than 35 percent clay. These soils are
moderately erodible, but crops can be grown if measures
to control soil blowing are used.

5. Loamy soils that are less than 18 percent clay and
less than 5 percent finely divided calcium carbonate and
sandy clay loams and sandy clays that are less than 5 per-
cent finely divided calcium carbonate. These soils are
slightly erodible, but crops can be grown if measures to
control soil blowing 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, and
crops can easily be grown.

7. Silty clay loams that are less than 35 percent clay
and less than 5 percent finely divided calcium earbonate.
These soils are very slightly erodible, and crops can easily
be grown.

8. Stony or gravelly soils and other soils not subject to
soil blowing.

Engineering test data

Table 15 contains the results of engineering tests per-
formed by the Texas Highway Department on some of
the soils in Knox County. The table shows the specific lo-
cation where samples were taken, the depth to which
sampling was done, and the results of tests to determine
particle-size distribution and other properties significant
in soil engineering.

As moisture is removed, the soil shrinks and decreases
in volume in direct proportion to the loss in moisture until
a condition of equilibrium, called the shrinking limit, is
reached. At this point shrinkage stops, although additional
moisture is removed. Shrinkage limit is reported as the
percentage of moisture in ovendry soil.

Linear shrinkage is the decrease in one dimension of

“the soil mass that occurs when the moisture content is

reduced from the liquid limit to the shrinkage limit. It is
expressed as a percentage of the original dimension.

Shrinkage ratio is the volume change that results from
the drying of soil material divided by the moisture loss
caused by drying. It is expressed numerically.

Mechanical analysis shows the percentages, by weight,
of soil particles that pass sieves of specified sizes. Sand
and other coarse materials do not pass the No. 200 sieve,
as do the finer silt and clay particles.

Liquid limit and plasticity index indicate the effect of
water on the strength and consistency of soil material. As
the moisture content of a clayey soil is increased from a
dry state, the material changes from solid to plastic. If
the moisture content is further increased, the material
changes from plastic to liquid. The plastic limit is the
moisture content at which the soil material passes from
solid to plastic. The liquid limit is the moisture content at
which the material changes from plastic to liquid. The
plasticity index is the numerical difference between the
liquid limit and the plastic limit. It indicates the range of
moisture content within which a soil material is plastic.

Classification of the soils in the AASHTO and Unified
systems of classification are based on data obtained by
mechanical analyses and by tests to determine liquid
limits and plastic limits.

Soil and water features

Table 16 contains information helpful in planning land
uses and engineering projects that are likely to be af-
fected by soil and water features.

Hydrologic soil groups are used to estimate runoff
from precipitation. Soils not protected by vegetation are
placed in one of four groups on the basis of the intake of
water after the soils have been wetted and have received
precipitation from long-duration storms.

The four hydrologic soil groups are:

Group A. Soils having a high infiltration rate (low ru-
noff potential) when thoroughly wet. These consist chiefly
of deep, well drained to excessively drained sands or
gravels. These soils have a high rate of water transmis-
sion,

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 trans-
mission.

Group C. Soils having a slow infiltration rate when
thoroughly wet. These consist chiefly of soils that have a
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layer that impedes the downward movement of water or
soils that have 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 clay soils that have a high shrink-swell poten-
tial, 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 materi-
al. These soils have a very slow rate of water transmis-
sion.

Flooding is the temporary covering of soil with water
from overflowing streams or with runoff from adjacent
slopes. Water standing for short periods after rains or
after snow melts is not considered flooding. Flooding is
rated in general terms that describe the frequency and
duration of flooding and the time of year when flooding is
most likely. The ratings are based on evidence in the soil
profile of the effects of flooding, namely thin strata of
gravel, sand, silt, or, in places, clay deposited by flood-
water; irregular decrease in organic-matter content with
increasing depth; and absence of distinetive soil horizons
that form in soils of the area that are not subject to
flooding. The ratings are also based on local information
about floodwater levels in the area and the extent of
flooding; and on information that relates the position of
each soil on the landscape to historie floods.

The generalized description of flood hazards is of value
in land-use planning and provides a valid basis for land-
use restrictions. The soil data are less specific, however,
than those provided by detailed engineering surveys that
delineate flood-prone areas at specific flood frequency
levels.

High water table is the highest level of a saturated
zone more than 6 inches thick for a continuous period of
more than 2 weeks during most years. The depth to a
seasonal high water table applies to undrained soils. Esti-
mates are based mainly on the relationship between gray-
ish colors or mottles in the soil and the depth to free
water observed in many borings made during the course
of the soil survey. Indicated in table 16 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. Only
saturated zones above a depth of 5 or 6 feet are indicated.

Information about the seasonal high water table helps
in assessing the need for specially designed foundations,
the need for specific kinds of drainage systems, and the
need for footing drains to insure dry basements. Such in-
formation is also needed to decide whether or not con-
struction of basements is feasible and to determine how
septic tank absorption fields and other underground in-
stallations will function. Also, a seasonal high water table
affects ease of excavation.

Depth to bedrock is shown for all soils that are under-
lain 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 defini-
tion 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 of excavation
is also shown. Rippable bedrock can be excavated with a
single-tooth ripping attachment on a 200-horsepower trac-
tor, but hard bedrock generally requires blasting.

Risk of corrosion pertains to potential soil-induced
chemical action that dissolves or weakens uncoated steel
or concrete. The rate of corrosion of uncoated steel is re-
lated to soil moisture, particle-size distribution, total acidi-
ty, and electrical conductivity of the soil material. The
rate of corrosion of concrete is based mainly on the
sulfate content, texture, and acidity of the soil. Protective
measures for steel or more resistant concrete help to
avoid or minimize damage resulting from the corrosion.
Uncoated steel intersecting soil boundaries or soil
horizons is more susceptible to corrosion than an installa-
tion that is entirely within one kind of soil or within one
soil horizon.

Soil series and morphology

In this section, each soil series recognized in the survey
area is described in detail. The descriptions are arranged
in alphabetic order by series name.

Characteristics of the soil and the material in which it
formed are discussed for each series. Then a pedon, a
small three-dimensional area of soil that is typical of the
soil series in the survey area, is described. The detailed
descriptions of each soil horizon follow standards in the
Soil Survey Manual (3). Unless otherwise noted, colors
described are for dry soil.

Following the pedon deseription is the range of impor-
tant characteristics of the soil series in this survey area.
Phases, or map units, of each soil series are described in
the section “Soil maps for detailed planning.”

Altus series

The Altus series consists of dark brown soils that
formed in loamy and sandy old alluvium. Slopes range
from 0 to 1 percent.

Typical pedon of Altus fine sandy loam, 0 to 1 percent
slopes; from the intersection of Texas Highway 283 and
Texas Highway 222 in Knox City, 3.4 miles north on
Texas Highway 283, then 200 feet east of highway right-
of-way in a cultivated field:

Ap—0 to 10 inches; dark brown (7.5YR 4/2) fine sandy loam; dark
brown (7.5YR 3/2) moist; weak fine subangular blocky structure;
slightly hard, very friable; few fine roots; neutral; abrupt smooth
boundary.

A1—10 to 18 inches; dark brown (7.5YR 4/2) fine sandy loam, dark
brown (7.5YR 3/2) moist; weak medium subangular blocky struc-
ture; slightly hard, very friable; many fine pores; common worm
casts; neutral; clear smooth boundary.

B21t—18 to 29 inches; reddish brown (5YR 4/3) sandy clay loam, dark
reddish brown (5YR 3/3) moist; weak coarse prismatic structure
parting to moderate medium subangular blocky; hard, firm, sticky;
many fine and medium pores; thin patchy clay films on ped faces;
mildly alkaline; clear smooth boundary.
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B22t—29 to 47 inches; reddish brown (5YR 5/4) sandy clay loam, reddish
brown (5YR 4/4) moist; weak coarse prismatic structure parting to
moderate medium subangular blocky; hard, firm, sticky; many fine
and medium pores; moderately alkaline; gradual smooth boundary.

B3—47 to 62 inches; reddish brown (5YR 5/4) fine sandy loam, reddish
brown (5YR 4/4) moist; moderate medium subangular blocky struc-
ture; slightly hard, very friable; calcareous; moderately alkaline;
gradual smooth boundary.

C~-62 to 80 inches; yellowish red (5YR 5/6) fine sandy loam, yellowish
red (5YR 4/6) moist; massive; slightly hard, very friable; few films
and soft bodies of calcium carbonate; calcareous; moderately al-
kaline.

The solum ranges from 42 to 80 inches in thickness. The A horizon is
dark brown, grayish brown, dark grayish brown, very dark grayish
brown, or dark reddish gray.

The B21t horizon is reddish brown, dark brown, or dark grayish
brown. Reaction is neutral or mildly alkaline. The B22t horizon is red-
dish brown, dark brown, very dark grayish brown, or yellowish red.

- Reaction ranges from neutral to moderately alkaline. The B3 horizon is
reddish brown, reddish yellow, brown, or pale brown. Reaction ranges
from neutral to moderately alkaline.

The C horizon is yellowish red, light reddish brown, dark brown, or
pink. It is fine sandy loam or sandy clay loam.

Aspermont series

The Aspermont series consists of yellowish red soils
that formed in calcareous loamy alluvial-colluvial material
overlying silty red beds. Slopes range from 1 to 12 per-
cent.

Typical pedon of Aspermont silty clay loam, 3 to 5 per-
cent slopes; from the courthouse in Benjamin, 5.0 miles
east on U.S. Highway 82, then 0.5 mile south in a cul-
tivated field:

Ap—0 to 7 inches; yellowish red (YR 5/6) silty clay loam, yellowish red
(5YR 4/6) moist; weak fine subangular blocky structure; hard, fria-
ble, sticky; calcareous; moderately alkaline; clear smooth boundary.

B21—7 to 15 inches; yellowish red (5YR 5/6) silty clay loam, yellowish
red (5YR 4/6) moist; moderate fine subangular blocky structure;
hard, friable; few fine and very fine calcium carbonate concretions;
calcareous; moderately alkaline; clear smooth boundary.

B22ca—15 to 36 inches; reddish yellow (5YR 6/6) silty clay loam, yel-
lowish red (5YR 5/6) moist; moderate fine subangular blocky struc-
ture; hard, friable, sticky; 17 percent by volume concretions and soft
bodies of calcium carbonate; caleareous; moderately alkaline; clear
smooth boundary.

C-—36 to 60 inches; reddish yellow (5YR 6/6) silty clay loam, yellowish
red (5YR 5/6) moist; massive; hard, very friable, sticky; common
fine concretions and soft bodies of calcium carbonate; caleareous;
moderately alkaline.

The solum is more than 60 inches thick. Depth to a distinet layer of
calejum carbonate accumulation ranges from 12 to 20 inches. The A
harizon is reddish brown, light brown, or yellowish red.

The B2l horizon is reddish brown or yellowish red. The B22¢a horizon
is reddish yellow, yellowish red, or red. Accumulations of caleium car-
bonate range from 5 to 30 percent by volume.

The C horizon is red, yellowish red, or reddish yellow. It is silty clay
loam, fine sandy loam, or shaly clay.

Clairemont series

The Clairemont series consists of red soils that formed
in recent alluvium on flood plains of streams. Slopes
range from 0 to 1 percent.

Typical pedon of Clairemont silt loam, frequently
flooded; from Vera, 1.0 mile north, 0.4 mile west, 2.4 miles
north on county road, and 20 feet west in range; 0.13 mile
south of the South Wichita River bridge:

Al1—0 to 12 inches; red (25YR 4/6) silt loam, dark red (25YR 3/6)
moist; weak fine subangular blocky structure; hard, very friable,
sticky; many fine roots; many pores; calcareous; moderately al-
kaline; clear smooth boundary.

C1—12 to 36 inches; red (25YR 5/6) silty clay loam, red (25YR 4/6)
moist; massive; hard, very friable, sticky; many fine roots; few
pores; many thin strata of silt loam, loam, and fine sandy loam; cal-
careous; moderately alkaline; clear smooth boundary.

C2—36 to 42 inches; reddish brown (25YR 4/4) silty clay loam; dark
reddish brown (25YR 3/4) moist; massive; hard, very friable, sticky;
few thin strata of silt loam; few very fine calcium carbonate concre-
tions; caleareous; moderately alkaline; clear smooth boundary.

C3—42 to 56 inches; light red (25YR 6/6) silt clay loam, red (25YR 5/6)
moist; massive; hard, very friable, sticky; many thin strata of silt
loam and loam; few very fine caleium carbonate concretions; cal-
careous; moderately alkaline; clear smooth boundary.

C4—56 to 80 inches; reddish brown (25YR 4/4) silty clay loam, dark
reddish brown (25YR 3/4) moist; massive; hard, very friable, sticky;
many thin strata of silt loam and loam; few fine caleium carbonate
concretions; calcareous; moderately alkaline.

The A horizon is reddish brown or red. The C horizon is red, reddish
brown, light reddish brown, light red, or reddish yellow. It is silty clay
loam or loam and is stratified with layers of coarser and finer material.

Cobb series

The Cobb series consists of reddish brown soils that
formed in material derived from medium grained Triassic
and Permian sandstone. Slopes range from 0 to 3 percent.

Typical pedon of Cobb fine sandy loam, 1 to 3 percent
slopes; from the courthouse in Benjamin, 2.8 miles west
on U.S. Highway 82, 2.6 miles southwest on gravel road,
2.7 miles northwest and west on private road, and 30 feet
south in cultivated field:

Ap—0 to 6 inches; reddish brown (5YR 5/4) fine sandy loam, reddish
brown (5YR 4/4) moist; weak fine subangular blocky structure;
hard, friable; neutral; abrupt smooth boundary.

B21t—6 to 24 inches; reddish brown (5YR 5/4) sandy clay loam, reddish
brown (5YR 4/4) moist; moderate medium subangular blocky struc-
ture; hard, friable, sticky; common thin clay films; neutral; clear
smooth boundary.

B22t—24 to 34 inches; reddish brown @.5YR 4/4) sandy clay loam; dark
reddish brown (25YR 8/4) moist; moderate medium subangular
blocky structure; hard, friable, sticky; common thin clay films;
neutral; abrupt smooth boundary.

Cr—34 to 40 inches; red weakly cemented sandstone.

The solum ranges from 20 to 40 inches in thickness. The A horizon is
reddish brown or light reddish brown.

The B2t horizen is reddish brown or red. Reaction is neutral or mildly
alkaline.

The Cr horizon is red, reddish brown, or grayish brown weakly to
strongly cemented sandstone.

Cosh series

The Cosh series consists of reddish brown soils that
formed in material derived from medium grained Triassic
and Permian sandstone. Slopes range from 1 to 5 percent.
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Typical pedon of Cosh fine sandy loam, 1 to 5 percent
slopes; from Truscott, 3.1 miles west on Farm Road 1756,
500 feet west on private road, then 75 feet north in
range:

A1-0 to 6 inches; reddish brown (25YR 4/4) fine sandy loam, dark red-
dish brown (25YR 3/4) moist; weak fine subangular blocky struc-
ture; slightly hard, very friable; many fine roots; mildly alkaline;
abrupt smooth boundary.

B2t—6 to 18 inches; reddish brown (25YR 4/4) sandy clay loam, dark
reddish brown (25YR 3/4) moist; moderate fine subangular blocky
structure; hard, very friable, sticky; many fine roots; common thin
clay films; mildly alkaline; abrupt smooth boundary.

Cr—18 to 24 inches; red (25YR 5/6) weakly cemented sandstone.

The solum is 12 to 20 inches thick. The A horizon is reddish brown to
brown. Reaction is neutral or mildly alkaline.

The B2t horizon is reddish brown, weak red, or red. Reaction is
neutral or mildly alkaline.

The Cr horizon is red, reddish brown, or grayish brown weakly to
strongly cemented sandstone.

Cottonwood series

The Cottonwood series consists of reddish brown soils
that formed in impure gypsum beds, mainly of the Blaine
geologic formation. Slopes range from 5 to 16 percent.

Typical pedon of Cottonwood clay loam, in an area of
Cottonwood-Knoco association, rolling; from Truscott, 5.6
miles west on Farm Road 1756 and private road, 1.8 miles
south and southwest, then 0.25 mile north in range:

Al1—0 to 8 inches; reddish brown (5YR 5/3) clay loam, reddish brown
(5YR 4/3) moist; moderate fine subangular blocky and fine granular
structure; hard, friable, sticky; common fine roots; common fine
gypsum crystals; calcareous; moderately alkaline; abrupt boundary.

Cr—8 to 24 inches; white calcareous weakly cemented gypsum.

The solum ranges from 3 to 12 inches in thickness.

The A horizon is reddish brown, brown, grayish brown, light reddish
brown, light brown, pinkish gray, or light brownish gray. It is loam or
clay loam. It has 5 to 30 percent calcium carbonate concretions and soft
bodies of gypsum.

The Cr horizon is gypsum or is gypsum interbedded with shaly clay.

Enterprise series

The Enterprise series consists of reddish brown soils
that formed in medium textured eolian material that was
blown from channels of nearby streams. Slopes range
from 0 to 3 percent.

Typical pedon of Enterprise very fine sandy loam, 0 to
1 percent slopes; from the intersection of Farm Road 143
and Texas Highway 283 in Knox City, 5.1 miles west on
Farm Road 143, then 75 feet north of road right-of-way
in a cultivated field:

Ap—0 to 6 inches; reddish brown (5YR 5/4) very fine sandy loam, red-
dish brown (5YR 4/4) moist; weak fine subangular blocky structure;
hard, very friable; mildly alkaline; abrupt smooth boundary.

Al1—6 to 16 inches; reddish brown (5YR 5/4) very fine sandy loam, red-
dish brown (5YR 4/4) moist; weak fine subangular blocky structure;
hard, very friable; mildly alkaline; clear smooth boundary.

B2—16 to 41 inches; yellowish red (5YR 5/6) very fine sandy loam, yel-
lowish red (5YR 4/6) moist; weak fine subangular blocky structure;
hard, very friable; few films and threads of calcium carbonate; cal-
careous; moderately alkaline; clear smooth boundary.

C—A41 to 72 inches; reddish brown (5YR 5/4) very fine sandy loam, red-
dish brown (5YR 4/4) moist; massive; hard, very friable; few films
and threads of calcium carbonate; calcareous; moderately alkaline.

The solum ranges from 40 to 60 inches in thickness. Depth to car-
bonates is 0 to 20 inches.

The A horizon is reddish brown or light reddish brown. Reaction is
mildly alkaline or moderately alkaline.

The B horizon is reddish brown, yellowish red, or reddish yellow. It is
very fine sandy loam or loam.

The C horizon is reddish brown, yellowish red, or reddish yellow.

Hardeman series

The Hardeman series consists of reddish brown soils
that formed in moderately coarse textured eolian material
that was blown from the channels of nearby streams.
Slopes range from 0 to 12 percent.

Typical pedon of Hardeman fine sandy loam, 5 to 12
percent slopes; from the intersection of Texas Highway
222 and Texas Highway 283 in Knox City, 1.8 miles north
on Texas Highway 283, 3.0 miles west on Farm Road
1292, 0.3 mile north on county road, 0.75 mile west, 0.3
mile north on field road, then 50 feet east in range:

A1—0 to 13 inches; reddish brown (5YR 5/4) fine sandy loam, reddish
brown (5YR 4/4) moist; weak fine subangular blocky structure;
slightly hard, very friable; many fine roots; calcareous; moderately
alkaline; gradual smooth boundary.

B2—13 to 42 inches; yellowish red (5YR 5/6) fine sandy loam, yellowish
red (5YR 4/6) moist; weak fine subangular blocky structure; soft,
very friable; many fine roots; few films and threads of calcium car-
bonate in the lower part; caleareous; moderately alkaline; gradual
smooth boundary.

C—42 to 60 inches; reddish yellow (§YR 6/6) fine sandy loam, yellowish
red (5YR 5/6) moist; massive; soft, very friable; few films and
threads of calcium carbonate; caleareous; moderately alkaline.

The solum ranges from 35 to 50 inches in thickness.

The A horizon is reddish brown or brown. Reaction is mildly alkaline
or moderately alkaline.

The B horizon is reddish brown, yellowish red, light reddish brown,
light brown, reddish yellow, or red. It is fine sandy loam or loam.

The C horizon is yellowish red or reddish yellow.

Hollister series

The Hollister series consists of dark brown soils that
formed in calcareous clay, mainly of the Permian age.
Slopes range from 0 to 1 percent.

Typical pedon of Hollister clay loam, 0 to 1 percent
slopes; from the intersection of Texas Highway 283 and
Texas Highway 222 in Knox City, 9.2 miles north on
Texas Highway 283, 1.2 miles east, 0.7 mile north, 0.2 mile
west on private road, then 10 feet south of road in cul-
tivated field:

A1—0 to 6 inches; dark brown (7.5YR 4/2) clay loam, dark brown (7.5YR
3/2) moist; moderate fine and medium subangular blocky structure;
hard, friable, sticky; common fine roots; moderately alkaline; abrupt
smooth boundary.

B21t—6 to 15 inches; dark brown (7.5YR 4/2) clay, dark brown (7.5YR
3/2) moist; moderate medium blocky. structure; very hard, very
firm, sticky and plastic; common fine roots; very thin clay films; cal-
careous; moderately alkaline; gradual smooth boundary.

B22t—15 to 37 inches; dark brown (7.5YR 4/2) clay, dark brown (7.5YR
3/2) moist; moderate medium and coarse blocky structure; extreme-
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ly hard, extremely firm, very sticky and very plastic; distinet con-
tinuous clay films; common slickensides; some peds tilted 10 to 15
degrees from the horizontal; calcarecus; moderately alkaline;
gradual smooth boundary.

B23tca—37 to 62 inches; dark brown (7.5YR 4/4) clay, dark brown
(75YR 3/4) moist; moderate medium and coarse blocky structure;
extremely hard, extremely firm, very sticky and very plastic;
distinet continuous clay films; common slickensides; some peds tilted
10 to 15 degrees from the horizontal; few very fine calcium car-
bonate coneretions; calcareous; moderately alkaline; gradual smooth
boundary.

B24tca—62 to 80 inches; red (25YR 4/6) clay, dark red (25YR 3/6)
moist; moderate medium blocky structure; extremely hard, ex-
tremely firm, very sticky and very plastic; about 20 percent by
volume soft bodies and concretions of calcium carbonate; calcareous;
moderately alkaline.

The solum is more than 60 inches thick. The A horizon is dark brown,
dark grayish brown, or grayish brown.

The B21t and B22t horizons are dark brown, dark grayish brown, or
very dark grayish brown. The B23tca horizon is dark brown, brown, or
yellowish red. The B24tca horizon is yellowish red, reddish brown, or
red. Accumulations of caleium carbonate range from 1 to 20 percent by
volume.

Knoco series

The Knoco series consists of red soils that formed in
material derived from clayey Permian and Triassic red
bed shales. Slopes range from 1 to 16 percent.

Typical pedon of Knoco clay, in an area of Knoco-
Badland association, undulating; from intersection of
Texas Highway 283 and Texas Highway 222 in Knox
City, 74 miles north on Texas Highway 283, 0.25 mile
east on private road, 150 feet on ranch road, then 50 feet
west in range:

Al1—0 to 8 inches; red (25YR 4/6) clay, dark red (25YR 3/6) moist;
moederate fine and medium blocky structure; very hard, firm, very
sticky and very plastic; common fine roots; common fine pores; cal-
careous; moderately alkaline; clear smooth boundary.

Cr—8 to 60 inches; red (10R 4/6) clayey shale, dark red (10R 3/6) moist;
massive; extremely hard, extremely firm; few roots in crevices of
shale; few bodies and soft crystals of gypsum in upper 4 inches; cal-
careous; moderately alkaline.

Thickness of the solum to red bed shale ranges from 3 to 12 inches.
Content of coarse fragments in the solum ranges from 0 to 15 percent
by volume.

The A horizon is red, reddish brown, or yellowish red. It is clay or
silty clay.

The Cr horizon is red or reddish brown clayey shale.

Lincoln series

The Lincoln series consists of yellowish red soils that
formed in recent alluvium. Slopes range from 0 to 1 per-
cent.

Typical pedon of Lincoln fine sand, frequently flooded;
from the intersection of Texas Highway 283 and Texas
Highway 222 in Knox City, 7.4 miles north on Texas
Highway 283, 1.1 miles east, 0.75 mile southwest, 0.4 mile
east, 0.2 mile south, 0.75 mile west on private road, then
0.3 mile south in range:

A1—0 to 8 inches; yellowish red (5YR 5/6) fine sand, yellowish red (5YR
4/6) moist; single grained; loose, very friable; common fine roots;
calcareous; moderately alkaline; clear smooth boundary.

C1—8 to 50 inches; reddish yellow (5YR 6/6) fine sand, yellowish red
(5YR 5/6) moist; single grained; loose; very friable; few strata of
silt loam and fine sandy loam 1/2 to 1 inch thick; calcareous;
moderately alkaline; clear smooth boundary.

C2—50 to 70 inches; yellowish red (5YR 5/6) loamy fine sand, yellowish
red (5YR 4/6) moist; single grained; loose, very friable; few strata
of fine sandy loam and fine sand 1/4 to 1 inch thick; calcareous;
moderately alkaline.

The A horizon is yellowish red, reddish yellow, reddish brown, or light
brown.

The C horizon is yellowish red, reddish yellow, or light brown. It is
fine sand or loamy fine sand.

Mangum series

The Mangum series consists of reddish brown soils that
formed in clayey sediment that was washed from soils
that formed from the Permian red beds. Slopes are less
than 1 percent.

Typical pedon of Mangum clay, frequently flooded;
from the intersection of Texas Highway 283 and U.S.
Highway 82 in Benjamin, 4.6 miles north on Texas
Highway 283, then 300 feet east in range:

A1—0 to 10 inches; reddish brown (25YR 4/4) clay, dark reddish brown
(25YR 8/4) moist; moderate medium blocky structure; very hard,
very firm, sticky and plastic; many fine roots; caleareous; moderate-
ly alkaline; clear smooth boundary.

C1—10 to 26 inches; reddish brown (2.5YR 4/4) clay, dark reddish brown
(25YR 3/4) moist; massive; extremely hard, extremely firm, very
sticky and very plastic; common fine roots; cracks 1 inch wide ex-
tend to the bottom of this horizon; calcareous; moderately alkaline;
clear smooth boundary.

C2—26 to 42 inches; reddish brown (5YR 5/4) clay, reddish brown (5YR
4/4) moist; massive; extremely hard, extremely firm, very sticky
and very plastic; few thin strata of silt loam; few fine roots; few
fine calcium carbonate concretions; calcareous; moderately alkaline;
clear smooth boundary.

C3—42 to 60 inches; reddish brown (25YR 5/4) clay, reddish brown
(25YR 4/4) moist; massive; extremely hard, extremely firm, very
sticky and very plastic; few very fine calcium carbonate concretions;
calcareous; moderately alkaline.

The A horizon is reddish brown, red, or yellowish red.
The C horizon is reddish brown, red, or yellowish red. It is clay or
silty clay.

Miles series

The Miles series consists of reddish brown soils that
formed in old alluvium. Slopes range from 0 to 5 percent.

Typical pedon of Miles fine sandy loam, 0 to 1 percent
slopes; from the intersection of Texas Highway 222 and
U.S. Highway 277 in Munday, 4.2 miles west on Texas
Highway 222 to Farm Road 1043, 0.2 mile west on Farm
Road 1043, then 20 feet south of road right-of-way in a
cultivated field:

Ap—0 to 10 inches; reddish brown (5YR 5/4) fine sandy loam, reddish
brown (5YR 4/4) moist; weak fine subangular blocky structure;
loose, very friable; neutral; abrupt smooth boundary.

B21t—10 to 27 inches; reddish brown (25YR 4/4) sandy clay loam, dark
reddish brown (25YR 3/4) moist; moderate coarse prismatic struc-
ture parting to moderate fine subangular blocky; hard, friable,
slightly sticky; many fine pores; common thin clay films; neutral;
clear smooth boundary.
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B22t—27 to 35 inches; red (25YR 4/6) sandy clay loam, dark red (25YR
3/6) moist; moderate coarse prismatic structure parting to moderate
fine subangular blocky; hard, friable, slightly sticky; few fine pores;
common very thin clay films; neutral; clear smooth boundary.

B23t--35 to 54 inches; red (25YR 5/6) sandy clay loam, red (25YR 4/6)
moist; moderate coarse prismatic structure parting to moderate fine
subangular blocky; hard, friable, sticky; few fine pores; common
thin clay films; mildly alkaline; clear smooth boundary.

B24t—54 to 70 inches; red (25YR 5/6) sandy clay loam, red (25YR 4/6)
moist; moderate coarse prismatic structure parting to moderate fine
subangular blocky; hard, firm, sticky; few fine pores; few very thin
clay films; few films and threads of calcium carbonate; calcareous;
moderately alkaline.

The solum ranges from 60 to 80 inches in thickness.

The A horizon is reddish brown or brown. It is loamy fine sand or fine
sandy loam. Reaction is neutral or mildly alkaline.

The Bt horizon is reddish brown or red. It is neutral or mildly alkaline

in the upper part and becomes calcareous and moderately alkaline in the
lower part in most pedons.

Owens series

The Owens series consists of reddish brown soils that
formed in clayey material weathered from Permian shale.
Slopes range from 5 to 16 percent.

Typical pedon of Owens clay, in an area of Vernon-
Owens-Knoco association, rolling; from Vera, 1.05 miles
north on county road, 0.5 mile west, 4.0 miles north and
northwest, 0.15 mile south on ranch road, then 20 feet
west in range:

Al—0 to 7 inches; reddish brown (25YR 4/4) clay, dark reddish brown
(25YR 3/4) moist; moderate fine subangular blocky structure; very
hard, very firm, sticky and plastic; many fine roots; calcareous;
moderately alkaline; clear smooth boundary.

B2ca—7 to ‘15 inches; reddish brown (25YR 4/4) clay, dark reddish
brown (25YR 3/4) moist; moderate medium blocky structure; ex-
tremely hard, extremely firm, very sticky and very plastic; few
medium soft bodies of calcium carbonate; caleareous; moderately al-
kaline; clear smooth boundary.

Cr—15 to 40 inches; reddish brown (25YR 5/4) clayey shale, reddish
brown (25YR 4/4) moist; bluish gray strata; massive; very hard,
very firm, sticky and plastie; calcareous, moderately alkaline.

The solum ranges from 10 to 20 inches in thickness.

The A horizon is reddish brown or weak red.

The B2ca horizon is reddish brown or weak red. Calcium carbonate ac-
cumulations range from a trace to about 10 percent, by volume.

The Cr horizon is reddish brown or red with bluish gray strata.

Randall series

The Randall series consists of dark gray soils that
formed in clayey old alluvium. Slopes range from 0 to 2
percent.

Typical pedon of Randall clay; from the Post Office in
Gilliland, 1.2 miles north on county road, then 40 feet
west in range:

Al1—0 to 14 inches; dark gray (10YR 4/1) clay, very dark gray (10YR
3/1) moist; moderate coarse blocky structure; extremely hard, ex-
tremely firm, very sticky and very plastic; calcareous; moderately
alkaline; gradual wavy boundary.

AC1—14 to 37 inches; dark gray (10YR 4/1) clay, very dark gray (10YR
3/1) moist; coarse blocky structure; wedge shaped parallelepipeds
tilted 20 degrees from the surface; many short interseeting slicken-
sides; extremely hard, extremely firm, very sticky and very plastic;

few fine calcium carbonate concretions; caleareous; moderately al-
kaline; gradual smooth boundary.

AC2--37 to 51 inches; gray (10YR 5/1) clay, dark gray (10YR 4/1) moist;
moderate coarse blocky structure; extremely hard, extremely firm,
very sticky and very plastic; few very fine calcium carbonate
concretions; calcareous; moderately alkaline; gradual wavy bounda-

ry.

AC3—51 to 70 inches; gray (10YR 6/1) clay, gray (10YR 5/1) moist; few
fine faint to distinct pale olive and yellowish brown mottles; weak
medium blocky structure; extremely hard, extremely firm, very
sticky and very plastic; caleareous; moderately alkaline.

The solum ranges from 41 to 70 inches or more in thickness.
The A horizon is gray, dark gray, or very dark gray. The AC horizon

is gray, dark gray, or grayish brown.

Rotan series

The Rotan series consists of dark grayish brown soils
that formed in old alluvium. Slopes range from 0 to 1 per-
cent.

Typical pedon of Rotan clay loam, 0 to 1 percent slopes;
from the ¢ity hall in Munday, 3.1 miles south on U.S.
Highway 277, 1.3 miles west on Farm Road 2365, then 100
feet south in a cultivated field:

Ap—0 to 10 inches; dark grayish brown (10YR 4/2) clay loam, very dark
grayish brown (10YR 3/2) moist; moderate fine subangular blocky
and fine granular structure; hard, friable, sticky and plastic; mildly
alkaline; abrupt smooth houndary.

B1--10 to 18 inches; dark grayish brown (10YR 4/2) clay loam, very
dark grayish brown (10YR 3/2) moist; moderate fine subangular
blocky structure; hard, friable, sticky and plastic; mildly alkaline;
clear smooth boundary.

B21t—18 to 24 inches; dark brown (10YR 4/3) clay, dark brown (10YR
3/3) moist; moderate medium blocky structure; very hard, firm,
sticky and plastic; thin clay films; moderately alkaline; clear smooth
boundary.

B22t—24 to 36 inches; dark brown (10YR 4/3) clay, dark brown (10YR
8/3) moist; moderate medium blocky structure; very hard, firm,
sticky and plastic; thin clay films; few fine calcium carbonate
concretions; caleareous; moderately alkaline; clear smooth boundary.

B23tea—36 to 62 inches; brown (10YR 5/3) clay, dark brown (10YR 4/3)
moist; moderate medium blocky structure; very hard, firm, sticky
and plastic; 40 percent, by volume, soft bodies and concretions of
caleium carbonate; calecareous; moderately alkaline; clear smooth
boundary.

B24tca—62 to 70 inches; yellowish red (5YR 5/6) clay, yellowish red
(5YR 4/6) moist; few fine faint brown mottles; weak medium blocky
structure; very hard, firm, sticky and plastic; 10 percent, by volume,
soft bodies and concretions of calcium ecarbonate; ecalcareous;
moderately alkaline.

The solum ranges from 60 to more than 80 inches in thickness. Car-
bonates are within 10 to 28 inches of the surface. The caleic horizon is
within 30 to 60 inches of the surface.

The A horizon is dark grayish brown or dark brown. Reaction is
mildly alkaline or moderately alkaline.

The Bt horizon above the calcie horizon is dark grayish brown, dark
brown, or brown. It is clay loam in the upper part and clay in the lower
part. Reaction is mildly alkaline or moderately alkaline. The Btca
horizon is white, brown, yellowish red, or reddish yellow. Accumulations
of calcium carbonate range from 10 to 50 percent, by volume.

Rowena series

The Rowena series consists of dark brown soils that
formed in calcareous clay loam to clay sediments. Slopes
range from 0 to 1 percent.
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Typical pedon of Rowena clay loam, 0 to 1 percent
slopes; from the intersection of U.S. Highway 277 and
Farm Road 266 in Goree, 0.85 mile south and east along
Farm Road 266, 1.4 miles east on county road, 0.75 mile
south, then 400 feet west in a cultivated field:

Ap—0 to 8 inches; dark brown (10YR 4/3) clay loam, dark brown (10YR
3/3) moist; moderate fine subangular blocky and fine granular strue-
ture; hard, friable, sticky and plastic; calcareous; moderately al-
kaline; abrupt smooth boundary.

B21—8 to 24 inches; dark grayish brown (10YR 4/2) clay, very dark
grayish brown (10YR 3/2) moist; moderate medium blocky struc-
ture; very hard, very firm, sticky and plastic; few very fine caleium
carbonate concretions; ecalcareous; moderately alkaline; gradual
wavy boundary.

B22—24 to 32 inches; dark brown (10YR 4/8) clay, dark brown (10YR
3/3) moist; moderate medium blocky structure; very hard, very
firm, sticky and plastic; few very fine calcium carbonate concre-
tions; calcareous; moderately alkaline; gradual wavy boundary.

B23ca—32 to 40 inches; reddish brown (5YR 5/4) clay, reddish brown
(5YR 4/4) moist; weak medium subangular blocky structure; very
hard, very firm, sticky and plastic; 20 percent, by volume, soft
bodies and concretions of caleium carbonate; calcareous; moderately

. alkaline; gradual wavy boundary.

Clca—40 to 52 inches; yellowish red (5YR 5/6) clay, yellowish red (5YR
4/6) moist; massive; hard, firm, sticky and plastic; 40 percent, by
volume, soft bodies and concretions of caleium carbonate; calcare-
ous; moderately alkaline; gradual wavy boundary.

(C2ca—52 to 70 inches; reddish yellow (5YR 6/6) clay, yellowish red
(5YR 5/6) moist; massive; hard, firm, sticky and plastic; 15 percent,
by volume, fine concretions of caleium ecarbonate; ecaleareous;
moderately alkaline.

The solum ranges from 28 to 48 inches in thickness. The caleie horizon
is 28 to 40 inches from the surface. The A, B21, and B22 horizons are
brown, dark brown, or dark grayish brown.

The B2 horizon is clay or clay loam. The B23ca horizon is brown or
reddish brown. Accumulations of caleium carbonate range from 15 to 40
percent, by volume.

The Cea horizon is brown, reddish yellow, or yellowish red. Accumula-
tions of calcium carbonate range from 15 to 50 percent, by volume,

Sagerton series

The Sagerton series consists of dark brown soils that
formed in clayey sediment several feet thick. Slopes
range from 0 to 3 percent.

Typical pedon of Sagerton clay loam, 0 to 1 percent
slopes; from the intersection of Texas Highway 267 and
Texas Highway 222 west of Munday, 8.6 miles north on
Texas Highway 267, then 50 feet east of road right-of-
way in a cultivated field:

Ap—0 to 8 inches; dark brown (7.5YR 4/2) clay loam, dark brown
(7.5YR 3/2) moist; weak medium subangular blocky structure; hard,
friable, sticky and plastic; mildly alkaline; abrupt smooth boundary.

B21t—8 to 18 inches; reddish brown (5YR 4/3) clay, dark reddish brown
(5YR 3/3) moist; moderate medium blocky structure; very hard,
very firm, sticky and plastic; few fine pores; common thin clay
films; moderately alkaline; clear smooth boundary.

B22t—18 to 36 inches; red (25YR 4/6) clay, dark red (25YR 3/6) moist;
moderate medium blocky structure; very hard, very firm, sticky and
plastic; common thin clay films; few very fine concretions of calcium
carbonate below 22 inches; caleareous; moderately alkaline; clear
smooth boundary.

B23tca—36 to 60 inches; light red (25YR 6/6) clay, red (25YR 5/6)
moist; moderate medium blocky structure; very hard, firm, sticky
and plastic; 35 percent, by volume, soft bodies and concretions of

caleium carbonate; caleareous; moderately alkaline; clear smooth
boundary.

B24tca—60 to 80 inches; light red (25YR 6/6) clay, red (2.5YR 5/6)
moist; weak medium blocky structure; very hard, firm, sticky and
plastic; 10 percent, by volume, soft bodies and concretions of calci-
um carbonate; calcareous; moderately alkaline.

The solum ranges from 60 to more than 80 inches in thickness. Depth
to secondary carbonates ranges from 20 to 28 inches.

The A horizon is dark brown, reddish brown, or dark reddish gray.
Reaction is neutral or mildly alkaline.

The B21t horizon is dark brown, reddish brown, or dark reddish gray.
It is clay or clay loam. Reaction is mildly alkaline or moderately alkaline.
The lower part of the B2t horizon above the calcic horizon is reddish
brown or red. The B23tca horizon is reddish brown, red, light reddish
brown, or light red. Accumulations of calcium carbonate range from 15
to 50 percent, by volume. The B24tca horizon is red, light red, or reddish
brown. Accumulations of calcium carbonate range from 5 to 15 percent,
by volume.

Springer series

The Springer series consists of brown soils that formed
in unconsolidated sandy sediment of eolian or alluvial
origin. Slopes range from 0 to 3 percent.

Typical pedon of Springer loamy fine sand, 0 to 3 per-
cent slopes; from the intersection of Texas Highway 283
and Texas Highway 222 in Knox City, 3.756 miles north on
Texas Highway 283, 0.7 mile west on Farm Road 1292,
then 100 feet north in range:

Al1—0 to 18 inches; brown (7.5YR 5/4) loamy fine sand, dark brown
(75YR 4/4) moist; single grained; loose, very friable; many fine
roots; mildly alkaline; clear smooth boundary.

B2t—18 to 31 inches; reddish brown (5YR 5/4) fine sandy loam, reddish
brown (5YR 4/4) moist; weak fine to medium subangular blocky
structure; slightly hard, very friable; sand grains bridged with clay;
mildly alkaline; clear smooth boundary.

B3—31 to 50 inches; yellowish red (5YR 5/6) fine sandy loam, yellowish
red (5YR 4/6) moist; weak fine subangular blocky structure; soft,
very friable; mildly alkaline; clear smooth boundary.

A’2—50 to 68 inches; light reddish brown (5YR 6/4) loamy fine sand,
reddish brown (5YR 5/4) moist; single grained; loose, very friable;
mildly alkaline; clear smooth boundary.

B’2t—68 to 80 inches; brown (7.5YR 5/4) fine sandy loam, dark brown
(75YR 4/4) moist; weak fine subangular blocky structure; slightly
hard, very friable; sand grains bridged and coated with clay;
moderately alkaline.

The solum ranges from 60 to more than 80 inches in thickness.

The A horizon is brown, light reddish brown, or reddish brown. Reac-
tion is neutral or mildly alkaline.

The B2t and B3 horizons are reddish brown, reddish yellow, or yel-
lowish red. Reaction is neutral or mildly alkaline.

The A’2 horizon is light brown, brown, light reddish brown, or yel-
lowish red. Reaction is mildly alkaline or moderately alkaline.

The B2t horizon is brown, reddish brown, or yellowish red. It is fine
sandy loam or sandy elay loam. Reaction is mildly alkaline or moderately
alkaline.

Tillman series

The Tillman series consists of reddish brown soils that
formed in ancient alluvium that was washed from red bed
shales and clays. Slopes range from 0 to 3 percent.

Typical pedon of Tillman clay loam, 0 to 1 percent
slopes; from the courthouse in Benjamin, 1.3 miles east on
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U.S. Highway 82, 0.4 mile south on county road, then 50
feet éast in a cultivated field:

Ap—0 to 7 inches; reddish brown (5YR 4/3) clay loam, dark reddish
brown (5YR 3/3) moist; moderate medium blocky structure; hard,
firm, sticky and plastic; few fine roots; mildly alkaline; abrupt
smooth boundary. -

B21t—7 to 16 inches; reddish brown (5YR 4/3) clay, dark reddish brown
(5YR 3/3) moist; moderate medium blocky structure; very hard,
very firm, sticky and plastic; few fine roots; common thin clay films;
moderately alkaline; clear smooth boundary.

B22t—16 to 27 inches; reddish brown (5YR 4/4) clay, dark reddish
brown (5YR 3/4) moist; moderate medium blocky structure; ex-
tremely hard, extremely firm, very sticky and plastic; common thin
clay films; few soft bodies of calcium carbonate; caleareous;
moderately alkaline; clear smooth boundary.

B23t—27 to 40 inches; reddish brown (5YR 5/4) clay, reddish brown
(5YR 4/4) moist; moderate medium blocky structure; extremely
hard, extremely firm, very sticky and very plastic; common thin
clay films; few soft bodies and coneretions of calcium carbonate; cal-
careous; moderately alkaline; clear smooth boundary.

B24t—40 to 56 inches; reddish brown (5YR 5/4) clay, reddish brown
(5YR 4/d) moist; moderate medium blocky structure; extremely
hard, extremely firm, very sticky and plastic; few very fine concre-
tions of caleium carbonate; caleareous; moderately alkaline; clear
smooth boundary.

B25tca—56 to 80 inches; yellowish red (5YR 5/6) clay; yellowish red
(5YR 4/6) moist; moderate medium blocky structure; extremely
hard, extremely firm, very sticky and very plastic; few soft bodies
and common films and threads of calcium carbonate; calcareous:
moderately alkaline.

The solum ranges from 60 to more than 80 inches in thickness. Secon-
dary carbonates are within 12 to 24 inches of the surface.

The A horizon is reddish brown, dark reddish brown, brown, or dark
brown. Reaction is mildly alkaline or moderately alkaline.

The B2lt horizon is reddish brown, dark reddish brown, brown, or
dark brown. Reaction is mildly alkaline or moderately alkaline. The
B22t, B23t, and B24t horizons are reddish brown, dark red, or red. The
B25tca herizon is yellowish red, red, or reddish brown. The Bt horizon is
clay loam or clay. Accumulations of caleium carbonate range from 1 to
10 percent, by volume.

Tobosa series

The Tobosa series consists of dark grayish brown soils
that formed in caleareous clays several feet thick. Slopes
range from 0 to 1 percent.

Typical pedon of Tobosa clay, 0 to 1 percent slopes;
from the Post Office in Gilliland, 2.0 miles south, 1.45
miles west on county road, then 200 feet south in a cul-
tivated field:

Ap—0 to 8 inches; dark grayish brown (10YR 4/2) clay, very dark gray-
ish brown (10YR 3/2) moist; moderate fine to medium subangular
blocky structure; very hard, firm, sticky and plastic; calcareous;
moderately alkaline; abrupt smooth boundary.

Al1—8 to 24 inches; dark grayish brown (10YR 4/2) clay, very dark
grayish brown (10YR 3/2) moist; moderate medium blocky struc-
ture; very hard, very firm, sticky and plastie; caleareous; moderate-
ly alkaline; clear smooth boundary.

Al2—24 to 45 inches; dark grayish brown (10YR 4/2) clay, very dark
grayish brown (10YR 3/2) moist; moderate medium blocky structure
with parallelepipeds with long axis tilted 30 degrees from the
horizontal; very hard, very firm, sticky and plastic; few very fine
concretions of caleium carbonate; caleareous; moderately alkaline;
gradual wavy boundary.

AC—45 to 60 inches; brown (10YR 5/3) clay, dark brown (10YR 4/3)
moist; moderate medium blocky structure; very hard, very firm,

sticky and plastic; few soft bodies and fine concretions of calcium
carbonate; few gypsum crystals; calcareous; moderately alkaline;
gradual wavy boundary.

Clea—60 to 70 inches; light brown (7.5YR 6/4) clay, brown (7.5YR 5/4)
moist; dark grayish brown streaks; massive; very hard, very firm,
sticky and plastic; 20 to 30 percent, by volume, soft bodies and
concretions of calcium carbonate; calcareous; moderately alkaline;
gradual wavy boundary.

C2ca—70 to 80 inches; pink (7.5YR 7/4) clay, light brown (7.5YR 6/4)
moist; massive; hard, firm, sticky and plastic; about 50 percent, by
volume, soft bodies and concretions of caleium carbonate; caleare-
ous; moderately alkaline.

The solum ranges from 40 to more than 80 inches in thickness.

The A horizon.is dark grayish brown, grayish brown, or dark brown.
The AC horizon is brewn, grayish brown, or light brown.

The Cea horizon is pink, reddish yellow, light brown, or pale brown.
Accumulations of caleium carbonate range from 10 to 50 percent, by
volume.

Vernon series

The Vernon series consists of reddish brown soils that
formed in clayey material weathered from shales and
clays of Permian age. Slopes range from 1 to 16 percent.

Typical pedon of Vernon clay, 3 to 8 percent slopes;
from the courthouse in Benjamin, 7.0 miles east on U.S.
Highway 82, 1.7 miles north on Farm Road 267, then 10
feet east of road right-of-way in range:

A1—0 to 8 inches; reddish brown (25YR 4/4) clay, dark reddish brown
(25YR 3/4) moist; moderate fine subangular blocky structure; very
hard, very firm, sticky and plastic; few fine concretions of calcium
carbonate; calecareous; moderately alkaline; clear smooth boundary.

B21—8 to 22 inches; reddish brown (5YR 5/4) clay, reddish brown (5YR
4/4) moist; moderate medium blocky structure; extremely hard, ex-
tremely firm, very sticky and very plastic; few fine concretions of
calcium carbonate; calcareous; moderately alkaline; clear smooth
boundary.

B22—22 to 32 inches; reddish brown (5YR 5/4) clay, reddish brown
(5YR 4/4) moist; weak medium blocky structure; extremely hard,
very firm, sticky and plastic; about 20 percent fine shale fragments;
caleareous; moderately alkaline; clear smooth boundary.

Cr—32 to 60 inches; weak red (10R 4/4) clayey shale, weak red (10R 4/4)
moist; massive; extremely hard, very firm, sticky and plastic; thin
strata of olive and gray material; calcareous; moderately alkaline.

The solum ranges from 20 to 36 inches in thickness. The A horizon is
reddish brown or red. The B2 horizon is reddish brown, red, or yellowish
red. The Cr horizon is red, weak red, or reddish brown.

Weymouth Variant

The Weymouth Variant consists of reddish brown soils
that formed in material weathered from clayey shales of
Permian or Triassic age. Slopes range from 1 to 5 per-
cent.

Typical pedon of Weymouth Variant clay loam, 1 to 3
percent slopes; from the intersection of Farm Road 1756
and Texas Highway 283 in Truscott, 9.0 miles west on
Farm Road 1756 and private road, then 20 feet south in
range:

A1—0 to 9 inches; reddish brown (25YR 4/4) clay loam, dark reddish
brown (25YR 3/4) moist; moderate fine subangular blocky struc-
ture; hard, firm, sticky and plastic; calcareous; moderately alkaline;
clear smooth boundary.
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B2—9 to 20 inches; red (25YR 4/6) clay loam, dark red (25YR 3/6)
moist; moderate medium blocky structure; hard, firm, sticky and
plastic; calcareous; moderately alkaline; clear smooth boundary.

B2ca—20 to 32 inches; red (25YR 5/6) clay loam, red (25YR 4/6) moist;
weak medium blocky structure; hard, firm, sticky; 15 percent, by
volume, soft bodies and concretions of caleium carbonate; calcare-
ous; moderately alkaline; abrupt smooth boundary.

R—32 to 40 inches; limestone bedrock.

The solum ranges from 20 to 36 inches in thickness. The A horizon is
reddish brown or brown.

The B2 horizon is reddish brown, red, or brown. It is clay loam or
loam. The B2ca horizon is reddish brown or red. It is clay loam or loam.
Accumulations of caleium carbonate range from 1 to 15 percent, by
volume.

Wichita series

The Wichita series consists of reddish brown soils that
formed in ancient alluvium. Slopes range from 0 to 5 per-
cent.

Typical pedon of Wichita clay loam, 0 to 1 percent
slopes; from the intersection of Texas Highway 283 and
Texas Highway 222 in Knox City, 9.0 miles north on
Texas Highway 283, 0.3 mile east on gravel road, then 75
feet south in a cultivated field:

Ap—0 to 8 inches; reddish brown (YR 5/4) clay loam, reddish brown
(5YR 4/4) moist; weak fine subangular blocky structure; hard, fria-
ble, sticky; few fine roots; few siliceous pebbles; mildly alkaline;
abrupt smooth boundary.

B21t—8 to 17 inches; reddish brown (5YR 4/4) clay loam, dark reddish
brown (5YR 3/4) moist; moderate medium blocky structure; hard,
firm, sticky and plastic; common thin clay films; mildly alkaline;
clear smooth boundary.

B22t—17 to 38 inches; reddish brown (5YR 5/4) clay, reddish brown
(5YR 4/4) moist; moderate medium blocky structure; hard, firm,
sticky and plastic; continuous thin clay films; few threads of calcium
carbonate; few siliceous pebbles; calcareous; moderately alkaline;
clear smooth boundary.

B23t—38 to 52 inches; red (25YR 4/6) clay, dark red (25YR 3/6) moist;
moderate medium blocky structure; extremely hard, very firm,
sticky and plastic; continuous thin clay films; few very fine conere-
tions of caleium carbonate; caleareous; moderately alkaline; clear
smooth boundary.

B24tca—52 to 70 inches; red (25YR 5/6) clay, red (25YR 4/6) moist;
weak medium blocky structure; very hard, firm, sticky and plastic;
10 percent, by volume, soft bodies and concretions of calcium car-
bonate; caleareous; moderately alkaline.

The solum ranges from 60 to about 80 inches in thickness.

The A horizon is brown or reddish brown. In pedons with moist value
and chroma of less than 3.5, the thickness of the A horizon is less than
10 inches.

The B2t horizon is reddish brown or red. It is clay loam in the upper
part and clay in the lower part. The B2tca horizon is red or reddish
brown. Accumulations of calcium earbonate range from 3 to 15 percent,
by volume.

Winters series

The Winters series consists of reddish brown soils that
formed in old alluvium. Slopes range from 0 to 1 percent.

Typical pedon of Winters fine sandy loam, 0 to 1 per-
cent slopes; from the intersection of Farm Road 267 and
Texas Highway 222 west of Munday, 0.95 mile north on
Farm Road 267, west 1.0 mile, then 200 feet south in a
cultivated field:

Ap—0 to 10 inches; reddish brown (5YR 5/4) fine sandy loam, reddish
brown (5YR 4/4) moist; weak fine subangular blocky structure;
slightly hard, very friable; neutral; abrupt smooth boundary.

B21t—10 to 20 inches; reddish brown (25YR 4/4) sandy clay, dark red-
dish brown (25YR 3/4) moist; moderate medium blocky structure;
very. hard, firm, sticky and plastic; few very thin clay films; mildly
alkaline; clear smooth boundary.

B22t—20 to 48 inches; red (25YR 5/6) sandy clay; red (25YR 4/6) moist;
moderate medium blocky structure; very hard, very firm, sticky and
plastic; few very thin clay films; mildly alkaline; clear smooth boun-
dary.

B23tca—48 to 70 inches; light red (25YR 6/6) sandy clay, red (25YR
5/6) moist; moderate medium blocky structure; very hard, very
firm, sticky and plastic; few patchy clay films; few fine concretions
of calcium carbonate; calcareous; moderately alkaline.

The solum ranges from 60 to more than 80 inches in thickness.

The A horizon is brown or reddish brown.

The B2t horizon is reddish brown, red, or yellowish red. The B2tca
horizon is light red, reddish brown, or reddish yellow. Accumulations of
calcium carbonate range from 1 to 15 percent, by volume.

Yabhola series

The Yahola series consists of reddish brown soils that
formed in recent alluvium. Slopes range from 0 to 1 per-
cent.

Typical pedon of Yahola fine sandy loam, in an area of
Lineoln-Yahola complex, occasionally flooded; from the in-
tersection of Farm Road 266 and U.S. Highway 277, 8.0
miles north on Farm Road 266, 20 feet east of road right-
of-way in range:

A1—0 to 12 inches; reddish brown (5YR 5/4) fine sandy loam, reddish
brown (YR 4/4) moist; weak fine subangular blocky structure;
slightly hard, very friable; many fine roots; caleareous; moderately
alkaline; clear smooth boundary.

C1—12 to 36 inches; yellowish red (5YR 5/6) fine sandy loam, yellowish
red (YR 4/6) moist; massive; slightly hard, very friable; few thin
strata of silt loam and very fine sandy loam; calcareous; moderately
alkaline; clear smooth boundary.

(2—36 to 70 inches; reddish yellow (5YR 6/6) fine sandy loam, yellowish
red (5YR 4/6) moist; massive; slightly hard, very friable; few thin
strata of sand and gravel; calcareous; moderately alkaline.

The A horizon is reddish brown, reddish yellow, or yellowish red. The
C harizon is reddish yellow, yellowish red, reddish brown, light reddish
brown, or red.

Classification of the soils

The system of soil classification used by the National
Cooperative Soil Survey has six categories (4). Beginning
with the broadest, these categories are the order, sub-
order, great group, subgroup, family, and series. In this
system the classification is based on the different soil
properties that can be observed in the field or those that
can be inferred either from other properties that are ob-
servable in the field or from the combined data of soil
science and other disciplines. The properties selected for
the higher categories are the result of soil genesis or of
factors that affect soil genesis. In table 17, the soils of the
survey area are classified according to the system.
Categories of the system are discussed in the following
paragraphs.
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ORDER. Ten soil orders are recognized as classes in
the system. The properties used to differentiate among
orders are those that reflect the kind and degree of domi-
nant soil-forming processes that have taken place. Each

order is identified by a word ending in sol. An example is
Alfisol.

SUBORDER. Each order is divided into suborders
based primarily on properties that influence soil genesis
and are important to plant growth or that are selected to
reflect the most important variables within the orders.
The last syllable in the name of a suborder indicates the

order. An example is Ustalf (Ust, meaning burnt, plus alf,
from Alfisol).

GREAT GROUP. Each suborder is divided into great
groups on the basis of close similarities in kind, arrange-
ment, and degree of expression of pedogenic horizons; soil
moisture and temperature regimes; and base status. Each
great group is identified by the name of a suborder and a
prefix that suggests something about the properties of
the soil. An example is Paleustalfs (Pale, meaning old,
plus ustalf, the suborder of Alfisols that have an ustic
moisture regime).

SUBGROUP. Each great group may be divided into
three kinds of subgroups: the central (typic) concept of
the great group, which is not necessarily the most exten-
sive subgroup; the intergrades, or transitional forms to
other orders, suborders, or great group; and the ex-
tragrades, which have some properties that are represen-
tative 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 sub-
group that is thought to typify the great group. An exam-
ple is Typic Paleustalfs.

FAMILY. Families are established within a subgroup
on the basis of similar physical and chemical properties
that affect management. Among the properties con-

' sidered in horizons of major biological activity below plow
depth are particle-size distribution, mineral content, tem-
perature regime, thickness of the soil penetrable by roots,
consistence, moisture equivalent, soil slope, and per-
manent cracks. A family name consists of the name of a
subgroup and a series of adjectives. The adjectives are
the class names for the soil properties used as family dif-
ferentiae. An example is fine, mixed, thermic Typic
Paleustalfs.

SERIES. The series consists of soils that formed in a
particular kind of material and have horizons that, except
for texture of the surface soil or of the underlying sub-
stratum, are similar in differentiating characteristics and
in arrangement in the soil profile. Among these charac-
teristics are color, texture, structure, reaction, con-
sistence, and mineral and chemical composition. The

Wichita series is an example of a fine, mixed, thermic
Typic Paleustalf,

Formation of the soils

In this section the factors that affect the formation of
the soils in Knox County are discussed, and important
processes in the differentiation of soil horizons are briefly
described.

Factors of soil formation

Soil is the result of the interaction of the five major
factors of soil formation: parent material, climate, plants
and animals, relief, and time. If a factor, such as relief or
vegetation, varies from place to place, different kinds of
soil form.

Parent material

Parent material is the unconsolidated mass from which
a soil forms. It determines the limits of chemical and
mineral composition of the soil. Parent material of the
soils of Knox county consists of red-bed shale, sandstone,
gypsum, wind deposits, and alluvium.

Vernon and Owens soils are examples of soils that
formed in material weathered from red-bed shale and
marl of the Clear Fork Group of Lower Permian age.
Cobb and Cosh soils formed in material weathered from
San Angelo sandstone. Cottonwood soils formed in gyp-
sum, mainly in the Blaine gypsum formation. Enterprise
and Hardeman soils formed in wind deposits from the
Brazos River. Miles, Rotan, and Rowena soils formed in
old alluvium or plains outwash material. The alluvium
deposited during Pleistocene and Recent ages overlies
uneven, eroded areas of red beds. Clairemont and Yahola
soils formed in more youthful alluvium along rivers and
streams.

Climate

Knox County has a dry, subhumid climate that is
characterized by rapid changes, marked extremes, and
wide daily and annual variation in temperature. The cli-
mate ds similar to that which existed when the soils
formed. It is uniform throughout the -county, and dif-
ferences among the soils are not the result of climate ef-
fects.

Plants and animals

Plants, animals, insects, bacteria, and fungi are impor-
tant in the formation of soils. They add to the supply of
organic matter and nitrogen in the soil, cause gains or
losses in plant nutrients, and change the structure and
porosity of the soils. Plants, mainly short, mid, and tall

-grasses, have affected soil formation more than other or-

ganisms. The plants contributed to the accumulation of
organic matter and thus to the darkening of the soils.
Generally, soils that formed under grasses have a high
content of organic matter. Examples of these are Sager-
ton, Rotan, and Rowena soils.
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Relief

Relief influences soil formation through its effect on
drainage, runoff, erosion, plant cover, and soil tempera-
ture. In Knox County much of the area is nearly level to
gently sloping with slopes less than 3 percent. In some
areas, however, steep breaks have slopes of as much as 30
percent.

On the steeper slopes where runoff is rapid, the soil
material is likely to be removed by erosion almost as fast
as horizons develop. Owens soils, for example, formed on
stronger slopes than Tillman soils. Therefore, they are
thinner, and their profile is not so well developed. Miles,
Rotan, and Sagerton soils formed in nearly level to gently
sloping areas. Much of the rain that falls does not run off
these soils but is absorbed. The rainfall causes leaching
and affects other soil-forming processes that aid in the
formation of distinct soil horizons.

Time

Generally, a long time is required for formation of soils
that have distinct horizons. The length of time that
parent material has been in place is commonly reflected
in the degree of development of the soil profile.

The soils in Knox County range from young to old. The
young soils have had little profile development, but the
older soils have well expressed horizons. Clairemont soils
are examples of young soils; they have a weakly
developed profile. Miles soils are examples of older, or
mature, alluvial soils that show marked horizon dif-

ferentiation. They have been in place for a long time and
have reached equilibrium with their environment.

Processes of horizon differentiation

Several processes have been involved in the differentia-
tion of soil horizons in Knox County. Among these are (1)
accumulation of organic matter, (2) leaching of calcium
carbonates and bases, (3) reduction and transfer of iron,
and (4) formation and translocation of silicate clay
minerals. In most soils more than one of these process
have been active in the development of horizons.

Accumulation of organic matter in the upper part of
the profile has been important in the formation of an Al
horizon.

Leaching of carbonates and bases is apparent in many
of the soils. The leaching of bases in soils generally
precedes translocation of silicate clay minerals. Most of
the soils of Knox County are moderately leached, and this
leaching contributed to the development of horizons.

Reduction and transfer of iron is evident in the poorly
drained soils of the county. The gray color in the subsur-
face horizons indicates the reduction of iron.

In some of the soils, the translocation of clay minerals
has contributed to horizon development. The eluviated A
horizon above the B horizon in some of the more sandy
soils is lower in clay content and generally is lighter in
color than the B horizon. In most places the B horizon has

an accumulation of clay (clay films) in pores and on the
surfaces of peds. These soils were probably leached of
carbonates and soluble salts before translocation of sil-
icate clay took place. Leaching of bases and translocation
of silicate clay are among the principal processes in
horizon differentiation in the soils of Knox County. Miles
soils are examples of soils that have clay films and
bridges in the B horizon.
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Glossary

Alluvium. Material, such as sand, silt, or clay, deposited on land by
streams.

Area reclaim. 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 charac-
teristic repeating pattern and defined and delineated as a single
mapping unit.

Available water capacity (available moisture capacity). The capacity
of soils to hold water available for use by most plants. It is com-
monly 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 capaci-
ty, in inches, in a 60-inch profile or to a limiting layer is expressed

&—
Inches
Very low Oto3
Low 3to6
Medium 6to9
High More than 9

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 to 500 feet.
Runoff potential is very high, and geologic erosion is active.

Base saturation. The degree to which material having base exchange
properties is saturated with exchangeable bases (sum of Ca, Mg,
Na, K), expressed as a percentage of the exchange capacity.

Bedrock. The solid rock that underlies the soil and other unconsolidated
-material or that is exposed at the surface.

Calcareous soil. A soil containing enough calcium carbonate (commonly
with magnesium carbonate) to effervesce (fizz) visibly when treated
with cold, dilute hydrochloric acid. A soil having measurable
amounts of calcium carbonate or magnesium carbonate.

Caliche. A more or less cemented deposit of caleium 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.
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Clay. As a soil separate, the mineral soil particles less than 0.002 mil-
limeter 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 ag-
glr{‘legate or lining pores or root channels. Synonyms: clay coat, clay
skin.

Climax vegetation. The stabilized plant community on a particular site.
The plant cover reproduces itself and does not change as long as
the environment remains the same.

Complex slope. Irregular or variable slope. Planning or constructing
terraces, diversions, and other water-control measures is difficult.

Complex, soil. A map unit of two or more kinds of soil occurring in
such an intricate pattern that they cannot be shown separately on a
soil map at the selected scale of mapping and publication.

Compressible. Excessive decrease in volume of soft soil under load.

Corrosive. High risk of corresion to uncoated steel or deterioration of
concrete.

Cutbanks cave. Unstable walls of cuts made by earthmoving equipment.
The soil sloughs easily.

Decreasers. The most heavily grazed climax range plants. Because they
are the most palatable, they are the first to be destroyed by over-
grazing,

Depth to rock. Bedrock at a depth that adversely affects the specified
use.

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 result of artifi-
cial drainage or irrigation but may be caused by the sudden deepen-
ing 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 com-
monly 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 sails
are wet for only a short time during the growing season, but
periodically for long enough that most mesophytic crops are af-
fected. 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 com-
monly have a slowly pervious layer, a high water table, additional
u}rlater from seepage, nearly continuous rainfall, or a combination of
these.

Poorly drained—Water is removed so slowly that the soil is satu-
rated 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 combina-
tion of these.

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 leve! or depressed and are frequently ponded. Yet, where
rainfall is high and nearly continuous, they can have moderate or
high slope gradients, as for example in “hillpeats” and “climatic
moors.”

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.

Erosion, The wearing away of the land surface by running water, wind,
ice, or other geologic agents and by such processes as gravitational
creep.

E'rosion (geologic). Erosion caused by geologic processes acting over
long geologic periods and resulting in the wearing away of moun-
tains 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 ero-
sion, mainly as a result of the activities of man or other animals or
of a catastrophe in nature, for example, fire, that exposes a bare
surface.

Excess fines. Excess silt and clay. The soil does not provide a source of
gravel or sand for construction purposes.

Fast intake. The rapid movement of water into the soil.

Favorable. Favorable soil features for the specified use.

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.

Flooding. The temporary covering of soil with water from overflowing
streams, runoff from adjacent slopes, and tides. Frequency, dura-
tion, and probable dates of occurrence are estimated. Frequency is
expressed as none, rare, occasional, and frequent. None means that
flooding is not probable; rare that it is unlikely but possible under
unusual weather 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 exam-
ple, means that flooding can occur during the period November
through May. Water standing for short periods after rainfall or
commonly covering swamps and marshes is not considered flooding.

Flood plain. A nearly level alluvial plain that borders a stream and is
subject to flooding unless protected artificially.

Gravel. Rounded or angular fragments of rock up to 3 inches (2 millime-
ters to 7.5 centimeters) in diameter. An individual piece is a pebble.

Gypsum. Hydrous calcium sulphate.

Horizon, soil. A layer of soil, approximately parallel to the surface, hav-
ing distinet characteristies produced by soil-forming processes. The
major horizons of mineral soil are as follows:

O horizon.—An organic layer, fresh and decaying plant residue, at
the surface of a mineral soil.

A horizon.—The mineral horizon, formed or forming 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.

A2 horizon.—A mineral horizon, mainly a residual concentration of
sand and silt high in content of resistant minerals as a result of the
loss of silicate clay, iron, aluminum, or a combination of these.

B horizon.—The mineral horizon below an A horizon. The B horizon
is in part a layer of change from the overlying A to the underlying
C horizon. The B horizon also has distinetive characteristics caused
(1) by accumulation of clay, sesquioxides, humus, or a combination
of these; (2) by prismatic or blocky structure; (3) by redder or
browner colors than those in the A horizon; or (4) by a combination
of these. The combined A and B horizons are generally called the
solum, or true soil. If a soil lacks 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 from which the
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solum is presumed to have formed. If the material is known to
differ from that in the solum the Roman numeral IT 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.

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.

Invaders. On range, plants that encroach into an area and grow after
the climax vegetation has been reduced by grazing. Generally, in-
vader plants are those that follow disturbance of the surface.

Irrigation. Application of water to soils to assist in production of crops.
Methods of irrigation are—

Border.—Water is applied at the upper end of a strip in which the
lateral flow of water is controlled by small earth ridges called
border dikes, or borders.

Basin.—Water is applied rapidly to nearly level plains surrounded
by levees or dikes.

Controlled flooding.—Water is released at intervals from closely
spaced field ditches and distributed uniformly over the field.
Corrugation.—Water is applied to small, closely spaced furrows or
ditches in fields of close-growing crops or in orchards so that it
flows in only one direction.

Furrow.—Water is applied in small ditches made by cultivation im-
plements. Furrows are used for tree and row crops.
Sprinkler.—Water is sprayed over the soil surface through pipes or
nozzles from a pressure system.

Subirvigation.—Water is applied in open ditches or tile lines until
the water table is raised enough to wet the soil.

Wild flooding.—Water, released at high points, is allowed to flow
onto an area without controlled distribution.

Leaching. The removal of soluble material from soil or other material
by percolating water.

Liquid limit. The moisture content at which the soil passes from a
plastic to a liquid state.

Loam. Scil material that is 7 to 27 percent clay particles, 28 to 50 per-
cent silt particles, and less than 52 percent sand particles.

Low strength. Inadequate strength for supporting loads.

Miscellaneous areas. Areas that have little or no natural soil, are too
nearly inaccessible for orderly examination, or cannot otherwise be
feasibly classified.

Morphology, soil. The physical makeup of the soil, including the tex-
ture, structure, porosity, consistence, color, and other physical,
mineral, and biological properties of the various horizons, and the
thickness and arrangement of those horizons in the soil profile.

Munsell notation. A designation of color by degrees of the three single
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.

Parent material. The great variety of unconsolidated organic and
mineral material in which soil forms. Consolidated bedrock is not
yet parent material by this concept.

Ped. An individual 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.

Percs slowly. The slow movement of water through the soil adversely
affecting the specified use.

Permeability. The quality that enables the soil to transmit water or air,
measured. as the number of inches per hour that water moves
through the soil. Terms describing permeability are very slow (less
than 0.06 inch), slow (0.06 to 0.20 inch), moderately slow (02 to 0.6
inch), moderate (0.6 to 2.0 inches), moderately rapid (20 to 6.0
inches), rapid (6.0 to 20 inches), and very rapid (more than 20
inches).

Phase, soil. A subdivision of a soil series or other unit in the soil clas-
sification system based on differences in the scil that affect its
management. A soil series, for example, may be divided into phases
on the bases of differences in slope, stoniness, thickness, or some

other characteristic that affects management. These differences are
too small to justify separate series.

Piping. Moving water forms subsurface tunnels or pipelike cavities in
the soil.

Plasticity index. The numerical difference between the liquid limit and
the plastic limit; the range of moisture content within which the soil
remains plastie.

Plastic limit. The moisture content at which a soil changes from a
semisolid to a plastic state.

Profile, soil. A vertical section of the soil extending through all its
horizons and into the parent material.

Range site. An area of range where climate, soil, and relief are suffi-
ciently uniform to produce a distinct kind and amount of native
vegetation.

Reaction, soil. The degree 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.. 4.5 to 5.0
Strongly acid............ 5.1 to 55
Medium acid 5.6 to 6.0
Slightly acid 6.1 to 6.5
Neutral 6.6 to 7.3
Mildly alkaline ........ 74t0 78
Moderately alkaline 7.9 to 84
Strongly alkaline .... 8.5 to 9.0
Very strongly alkaline........ccooniness 9.1 and higher

Rooting depth. Shallow root zone. The soil is shallow over a layer that
greatly restricts roots. See Root zone.

Root zone. The part of the soil that can be penetrated by plant roots.

Sand. As a soil separate, individual rock or mineral fragments from 0.05
millimeter to 20 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.

Seepage. The rapid movement of water through the soil. Seepage adver-
sely affects the specified use.

Series, soil. A group of soils, formed from a particular type of parent
material, having horizons that, except for the texture of the A or
surface horizon, are similar in all profile characteristics and in ar-
rangement in the soil profile. Among these characteristics are color,
texture, structure, reaction, consistence, and mineralogical and
chemieal composition.

Shrink-swell. The shrinking of seil when dry and the swelling when
wet. Shrinking and swelling can damage roads, dams, building foun-
dations, and other structures. It can also damage plant roots.

Silt. As a soil separate, individual mineral particles that range in diame-
ter from the upper limit of clay (0.002 millimeter) to the lower limit
of very fine sand (0.05 millimeter). 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 slid-
ing 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.

Slow intake. The slow movement of water into the soil.

Soil. A natural, three-dimensional body at the earth’s surface that 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.

Solum. The upper part of a soil profile, above the C horizon, in which
the processes of soil formation are active. The solum in mature 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 other plant and animal life charac-
teristics of the soil are largely confined to the solum.

Structure, soil. The arrangement of primary soil particles into com-
pound particles or aggregates that are separated from adjoining ag-
gregates. The principal forms of soil structure are—platy
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(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 parti-
cles adhering without any regular cleavage, as in many hardpans).

Subsoil. Technically, the B horizon; roughly, the part of the solum below
plow depth.

Substratum. The part of the soil below the solum.

Surface soil. The soil ordinarily moved in tillage, or its equivalent in un-
cultivated soil, ranging in depth from 4 to 10 inches (10 to 25 cen-
timeters). Frequently designated as the “plow layer,” or the “Ap
horizon.”

Terrace. An embankment, or ridge, constructed across slopes on the
contour or at a slight angle to the contour. The terrace intercepts
surface runoff so that it can soak into the soil or flow slowly to a
prepared outlet without harm. 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 pro-
portion of fine particles, are sand, loamy sand, sandy loam, loam,
silt, silt loam, 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. Otherwise suitable soil material too thin for the specified
use.

Tilth, soil. The condition of the soil, especially the soil structure, as re-
lated to the growth of plants. Good tilth refers to the friable state
and is associated with high noncapillary poroesity and stable strue-
ture. A soil in poor tilth is nonfriable, hard, nonaggregated, and dif-
ficult to till.

Topsoil (engineering). Presumably a fertile soil or soil material, or one
that responds to fertilization, ordinarily rich in organic matter, used
to topdress roadbanks, lawns, and gardens.

Variant, soil. A soil having properties sufficiently different from those
of other known soils to justify a new series name, but the limited
geographic soil area does not justify creation of a new series.

Water table. The upper limit of the soil or underlying rock material that
is wholly saturated with water.

-Water table, apparent. A thick zone of free water in the soil. An ap-
parent water table is indicated by the level at which water stands
_in an uncased borehole after adequate time is allowed for adjust-
ment in the surrounding soil.
Water table, artesian. A water table under hydrostatic head,
generally beneath an impermeable layer. When this layer is
penetrated, the water level rises in an uncased borehole.
Water table, perched. A water table standing above an unsaturated
zone. In places an upper, or perched, water table is separated from
a lower one by a dry zone.
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Figure 1.—Representative pattern of soils in Miles-Rotan map unit.
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Figure 2.—Representative pattern of soils in- Tillman-Hollister-Wichita map unit.
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Figure 3.—Representative pattern of soils in Cottonwood-Knoco map unit.
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Figure 4. —Representative pattern of soils in Hardeman-Enterprise-Lincoln map unit.
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Figure 5.—Area of Clairemont silt loam, frequently flooded.

Figure 6.—Area of Cottonwood-Knoco association, rolling.
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Figure 7.—Area of Hardeman fine sandy loam, 5 to 12 percent slopes.
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Figure 8—Area of Knoco-Badland association, undulating.

{
. R

Figure 9.—Salt cedar on Lincoln fine sand, frequently flooded.
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.Figure 10.—Potatoes on irrigated Miles fine sandy loam, 0 to 1 percent Figure 11.—Seedling grain sorghum on Rotan elay loam, 0 to 1 percent
slopes. slopes.
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Figure 12.—Area of Vernon-Owens-Knoco association, rolling.
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TABLE 1.--TEMPERATURE AND PRECIPITATION DATA
[Recorded in the period 1940-69 at Munday, Texas]

1 T
E Temperature 1 Precipitation
' i
Month| ] i T AvVerape number of days with== | H 1 T Average number |
{ Average | Average |Average, Maximum i Minimum ! Average number |{Average| Greatest ! of days with | Average
! daily | daily 1 tgmperature ! temperature | of heating H { daily ! 0,10 inch or | snowfall
! magximum | mipimum } ! 90" and higher | 32  and lower | degree days | | | more |
1 [ i [ TF 1 i T Ln In 1 i In
i - i - i i i i i i i i
Jan-=} 57.0 V' 30.2 iou3.6 0 i 19 1 661 ! 0.96 | 1.78 i 2 i 2.0
i i i ) i i ] i i 1
Feb--} " 61.5 I34.3 oa7.9 2 1 14 | 510 I 1.47 i 3 i 1.8
i i i i ) i i ) i i
Mar--i 69.5 i 40.0 I 54.8 | 2 1 8 i 350 [ P - 1.90 i 3 | 1.2
] ) ] ] ] 1 ] ] ] ]
] ] 1 I ] ] I ] ] 1
Apr--{ 79.8 i 51.4 I 65.6 1 6 | 1 | 88 i 2.50 5.00 | [} | 3
] ] ] ] 1 ] ] 1 [l 1
] 1 1 ] ) 1 1 1 1 1
May--1 86.0 i 59.8 V72,9 4 13 ! 0 i 14 i 3.80 | 3.05 i 6 i .0
) i i i i \ i i i i
Jun--f 93.3 1 68.2 i 80,8 | 23 i 0 i 2 t2.98 | 3.16 | 5 \ .0
1 ] [l ] 1 ) ] 1 ] ]
¥ i ] ] 1 1 ) 1 1
Jul-=} 97.7 VT4 i 84,6 | 28 i 0 ! 0 P2.38 3.08 | 4 i 0
] ] ] 1 ] b 1 ] [} ]
1 1 ] ] 1 1 ) 1 ] 1
Aug--1 97.9 i 70.3 o841 29 i 0 ] 2 i 2,06 | 3.50 | 3 i .0
] ] ] ] ’ 1 ] ] [l ]
b 1 ] ] 1 ] 1 ] + 1
Sep--| 89.7 1 63.0 bT6. b 15 | 0 1 3 1 2.88 3.4 1 4 1 .0
1] ) 1 ] ] ’ ] ] ) ]
] ] i ] 1 1 1 i ] I
Octe=i 79.9 i 52.8 {66,414 5 1 2 1 82 i 2.52 | 4.13 | 4 } .3
b 1 ] (] [l 1 [} ] 1 ]
1 1 1 ] 1 i 1 ] t 1
Nov-~} 67.6 1 40.5 HE U B 2 i 5 i 321 11.38 2.3 i 2 i 0.3
i 1 t b 1 ] ] ] ]
[ 1 1 1 ] 1 1 1 1 1
Dec-={ 58.9 133.2 V46,1 1 0 i 15 ! 588 P 1.18 | 1.56 i 3 | 1.3
i | i i i i i i i }
I i i \ . \ i i ] | i
Year-, T78.2 i _51.3 | 64.8 1 125 i 64 ) 2,627 , 24,89 | 5.00 \ 43 i 7.2

1 A heating degree day is a unit of heat related to the energy required for space heating in homes and buildings. It can be
calculated by adding the maximum and minimum daily temperatures, dividing the sum by 2, and subtracting the temperature above which
heating is not necessary (65 F).

2 Less than one-half.

3 Trace, an amount too small to measure.
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TABLE 2.-~POTENTIALS AND LIMITATIONS OF MAP UNITS ON THE GENERAL SOIL MAP FOR SPECIFIED USES

soil blowing.

{Percentage! 1 ! i
Map unit H of H Cultivated H Range | Urban uses H Recreation
| county | crops i | i
| | 1 | i
| ] i | i
1. Knoco-Vernon---eeaeeaax i 30 {Low: iMedium: i iLow: i Low
| { Water erosion, | Water erosion, ! Shrink-swell, | Too clayey,
| | complex slopes, | low available | low strength, | complex slopes.
i i low available { water capacity. | depth to rock. i
i | water capacity, | i
E ! depth to rock. ! H !
1 t 1 [l
] ] 1 ] |
2. Miles-Rotan----------- ] 26 tHigheeee- Semeemaan {Higheesmecanaa === Highaeccmmacamacn. High.
3 1 [ ] 1
t 1 1 1 1
3. Tillman-Hollister- ! 23 IHighecoeocaaanaaaa {Highemomcommcaaaan tMedium: {Medium;
Wichita. i ! i } Shrink-swell, i Too clayey,
! i i i low strength, { slow percolation.
! i | ! slow percolation, |
| i i { corrosivity. i
[l 1 1 [
] 1 ] | 1
4, Cottonwood=Knoco===ew=! 7 iLow: {Low: iLow: {Low:
i | Water erosion, { Water erosion, ! Shrink-swell, | Too clayey,
H | complex slopes, | low available { low strength, i slow percolation.
i | low available | water capacity. | slow percolation,]|
i | water capacity, | | corrosivity. t
! | depth to rock. i i
] 1 1 ) 1
[} 1 ] ] I
5. Hardeman-Enterprise- | 7 JHighewoocmcaaa oo JHighemcccmcaanaaax iLow: {High.
Lincoln. ' ! { | Flooding, !
] i ] | seepage. !
i i i ] )
6. Clairemont-Mangum~---- H y iLow: {Higheeeacaaaaoaaaa iLow: iMedium:
! { Flooding. i | Flooding. | Flooding,
H | ! | { dusty.
] ] ' ] |
T. Miles-Springer--ee---- i 3 JHighemocoacmeaaans JHigheeeeecmccaceas {Higheeemeomcmeeees {Medium:
| H Too sandy,
] 1
: '
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TABLE 3.--ACREAGE AND PROPORTIONATE EXTENT OF THE SOILS

T T
I ]
Map | Soil name ' Acres Percent

symbol} i i

s | a

t t t
1 !Altus fine sandy loam, 0 to 1 percent slopes---------c-=--e-om-coccooommoonomenmnon | 9,900 | 1.8
2 {Aspermont silty clay loam, 1 to 3 percent S1O0peSemmmmmmeo—eemcceeeeem e —nm—ene | 5,500 | 1.0
3 ‘Aspermont silty clay loam, 3 to 5 percent $10pES—=—=mmmcmeeemcmseeemme——meem—m—ee o i 6,500 | 1.2
4 !Aspermont silty clay loam, 5 to 12 percent slopeS----eee-mecemmmomon—ccoooooononm H 3,100 | 0.6
5 iClairemont silt loam, occasionally flooded-~=------c--csomommmoomooooononmnooo e i 3,900 | 0.7
6 !Clairemont silt loam, frequently flooded-=---ee-ec-ccoorocconmmmmmomom o mooom oo 1 15,400 | 2.8
7 ICobb fine sandy loam, 0 to 1 percent slopes-—-------s-cs--cesmmomooomo—ouooomomoons i 1,500 | 0.3
8 !Cobb fine sandy loam, 1 to 3 percent slopes----=----------weom--woooonoocosoonmonoo H 6,400 | 1.2
9 !Cosh fine sandy loam, 1 to 5 percent slopes--------cccc-cccmmmomoon—moooonommonomm- | 9,900 | 1.8
10 {Cottonwood-Knoco association, rollinge=----==es---ccc-—eoeor—cooonmmsoooomomoono- 1 37,400 | 6.8
11 !Enterprise very fine sandy loam, C to 1 percent slopes-=mme—mmemmeceeeecememmaen e i 9,200 | 1.7
12 'Enterprise very fine sandy loam, 1 to 3 percent 510peS-mmemmememm e ae e i 3,112 | 0.6
13 'Hardeman fine sandy loam, 0 to 1 percent slopes---------ss~----c-mco-occocoooononoo- } 3,600 | 0.6
1y 'Hardeman fine sandy loam, 1 to 3 percent slopes------cce-cewooocoaooo—mo memmm————— H 4,700 0.8
15 'Hardeman fine sandy loam, 3 to 5 percent slopes------ccec--omcococomo—mmcommmmmonn- | 4,800 | 0.9
16 'Hardeman fine sandy loam, 5 to 12 percent slopeS-----wecce-cseocoo—moooooo—cononoes | 7,200 | 1.3
17 'Hollister clay loam, O to 1 percent slopes---==----=eo~---coemo—eo—omcmocaaconcones i 19,900 | 3.6
18 !Knoco~-Badland association, undulatinge----ee---o-co-c-seccronannrommooonmmmsnnonma- i 102,900 | 18.7
19 iLincoln fine sand, frequently flooded-=----eem-—ecoo-——corommeconomoomoomomuwenons ! 4,100 | 0.7
20 'Lincoln-Yahola complex, occasionally flooded--~---==om-o--esmooccanmonooesmnonnossnn | 9,200 | 1.7
21 {Mangum clay, occasionally floodede=---ee-—oec-——conmem-eooomooocencomsosonsnonosnes i 2,900 | 0.5
22 !Mangum clay, frequently flooded==---=ee=——c-oo-——eosmo—ommoocconanooocoonononnesses ] 20,200 | 3.7
23 iMiles loamy fine sand, O to 3 percent slopes---------c---sce-memmemcc-cosesoooooon- | 8,800 | 1.6
24 'Miles loamy fine sand, 3 to 5 percent slopeS---------o---wesenmmooonooooonnoooooen= | 2,400 | 0.4
25 'Miles fine sandy loam, O to 1 percent slopes---------cc---semmsomecomoooossconnoss- H 43,400 | 7.9
26 'Miles fine sandy loam, 1 to 3 percent slopeS-----------ssc--suwsonccocoso—osoonoones {0 24,300 | 4.4
27 'Randall clay--==mmmmeemmmemc oo m e oo -issimosssecsos—sssso-oooos ) 600 | 0.1
28 'Rotan clay loam, 0 to 1 percent slopeSee--====er--—-ceo---—ceco--csmanmmomoso—osonos i 22,500 | 4,1
29 {Rotan-Winters-Miles complex, 0 to 1 percent slopes-----------wce=--esnmcooooeococcoe- i 8,900 | 1.6
30 'Rowena clay loam, 0 to 1 percent slopeS-=---==c-----coco-cosocmm—mooomccoasoomsoons i 2,900 | 0.5
31 !Sagerton clay loam, 0 to 1 percent slopeS-----------escercoecomcscomocanonsonenen=s | 13,800 | 2.5
32 iSagerton clay loam, 1 to 3 percent slopeS-------~----sesrm--e-orm--coooo—sscssseesssss i 2,100 | 0.4
33 \Springer loamy fine sand, 0 tc 3 percent slopes------------o--c--o--cocssmmsosos=o- H 4,200 | 0.8
34 'Tillman clay loam, 0 to 1 percent slopeS-~---==cc-----co-——cem-sosnmnoconomcoonnnen i 15,800 | 2.9
35 {Tillman clay loam, 1 to 3 percent 5lopeS==---==-=c--—c-o-—co-—conmosomooocsooomnas= i 17,300 | 3.1
36 !Tobosa clay, 0 to 1 percent SlopeS--seem--memem———cceccocooo——ssmom-soccomosoooooes | 6,200 | 1.1
37 !VYernon clay, 1 to 3 percent 5lopeS-em---eemo—mcmecaooceco--—sssmmsmonmosccoo——soses i 6,900 | 1.2
38 !Vernon clay, 3 to 8 percent slopeS----=--=eeeemcc—ceacc-sescemcsemcoeoomomosomnoosss i 19,100 | 3.5
39 IVernon-Owens-Knoco association, rollinge----=seee-ccamc-censcocsonomooomonooooomoos- H 19,600 | 3.6
40 'Weymouth Variant clay loam, 1 to 3 percent slopes--es=--esce--oocmmcco-——ocnsmo-on- H 800 | 0,1
41 !Weymouth Variant elay loam, 3 to 5 percent slopes------csssc-cesm——cosmocosooonoo- i 1,000 | 0.2
42 'Wichita clay loam, 0 to 1 percent slopeS--ss===-e=mce-cecsecc—cccmomennoooooooo—ooo- | 10,100 | 1.8
43 'Wichita clay loam, 1 to 3 percent SlopeS-=s=mm=-=mmem-eesesem—esemcoomoooooo-ossooms i 8,900 | 1.6
4y 'Wichita clay loam, 3 to 5 percent SlopeS--sse=m=-==mce---ecsccmccessmmmomooooono—sso- H 2,900 | 0.5
45 'Winters fine sandy loam, 0 to 1 percent slopeS==---sssccomescccmmmmn-cocooo—oson=== i 7,800 | 1.4
46 !Yahola fine sandy loam, occasionally flooded=----c-sescmcemcommmmnnonooosoommonnno- i 2,900 | 0.5

) X RS b e DD DL DL L L b D e Ll bl el deitdntebddinbts i 6,528 | 1.2

) [ ]

] |m——m—m——sses | mm—————-

E B Ie] - 1 R A e L L DL L L LR L DL bbb bt 1 551,040 | 100.0

i '
] ] t
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TABLE 4,--YIELDS PER ACRE OF CROPS

Yields

The estimates were made in 1974.

Absence of a yield indicates that the soil is not suited to the crop or the crop generally is not grown

are those that can be expected under a high level of management.
on the soil]

{Yields in the N columns are for nonirrigated soils; those in the I columns are for irrigated soils.

Wheat

Grain sorghum

Cotton lint

S0il name and

o 1 1 [} [} [} [} [} [} wn (=4 wn o wn [} N ] ] 3 [}
w 1 ] i i [] [} ] [} w0 [Ta} = = o 1 [Tal ] ] (] ]
1 1 1 ] 1 ] i i ] ] ] i t
|3
[=a]
(=) [Iq] o wm o [=e] o [l (] [Te) [Te) o o [Fe) (] un ) [} Te) [Fel
o - — = [qV] — - 1 ] o o 3V o — [] [3Y) [} [} N -
1 ] t i 1
=3
m
n 3 [] 1 [] [} [} 1 ] o o [Tal [FaY (=] ] wn ] ] [} 1
«© t ] i ] ] [} 1 ] o (=2 [ 0 N ] o ] [} [} 1
] 1 [} ] t 1 1 1 — ) 1 [l ] 1
Lealgal
@
e b e e e e e e e e e e e e e e e e e e e e = . — —m —— —— m ————
o o un [Te] un (o] [To} [} ] w mn un o [T} (] o i [} |y o
w [4V) - o [qV) o — 1 [] = [aa} o™ o o (] o™ ] [] o (3]
[} ] 1 i ]
=|3
[2a]
(] [} [} ] i ] [} t i (=] (=] o o o (] n ] ] (] '
o [} ] t [] [} 1 1 [] wn [Tl wn o o (] N [} t [} 1
- ] i ' 1 t t t ] [l O \O (Lo} wn t o~ i i ] '
1.0
1
o (=] o [] (= <o [} [} ] [Te} o n o (o] t (=] ] t ] (=]
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] 1 (] (] [] [} [) (] ] ] 1 [ [) i1 [) ] ] [} [ ] ]
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[} ] ' [} 1 [} [} [} 1 [} ] ' ] [} [} ] [} [} [} ]
[] [] ] [} 1 ] [} [} ] [] { 3 [} ] [} 1 i [] [} '
i [] ' ' [} [] 1 ] [} ] ] 3 ] ] (] ] [] 1 ] 1
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1 B 1 E I E [ ] { [} 1 = [ I Q. [ = 1B I E 1 £ [ = I~ t 1 E
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[ I Qo i oo [ =] [ e} [ = [e] [ [ bos. [ [ [ b~ = O =) [ = [ = [ =}
[ [ 1w w — [ Be) [ o] [ e * O [= t o L~ I @© 1« 1 @ 1 @© t O * o @ [ 1 - I ©
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See footnote at end of table.
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TABLE 4.--YIELDS PER ACRE OF CROPS--Continued

Wheat

Grain sorghum

Cotton lint

Soil name and
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KNOX COUNTY, TEXAS

TABLE 4.--YIELDS PER ACRE OF CROPS--Continued

T
]
Soil name and H Cotton lint Grain sorghum Wheat
map symbol |
i N i I N i I N
) tLb Bu I Bu Bu !
1 ] ) i 1 ]
] ] ] ] 1 1
1 ! 225 | 700 | 25 | 100 | 20
Wichita ' ' ' | { i
] | ] ] i i
S | 200 ' 650 | 20 | 85 | 15
Wichita ! ' ' ' ) i
i ' ' { ' i
SRy Ry ! 300 725 ! 55 | 115 25 |
Winters | ' ' ' | '
| | | | ] |
B m st e e e e e ccecmmemceamn ‘ 425 | 750 | 50 ! 100 | 30
Yahola | I | i |
t 1 ] ] 1
] 1 [} ] 1

* See map unit description for the composition and behavior of the map unit.



SOIL SURVEY

TABLE 5,--CAPABILITY CLASSES AND SUBCLASSES

[All soils are assigned to nonirrigated capability
subclasses (N). Only those potentially
irrigable soils are assigned to irrigated
subclasses (I). Miscellaneous areas are
excluded. Absence of an entry indicates
no acreagel

"Major management concerns (Subclass)

VIII(N)

1
[l
Class { Total | i i Soil |
! acreage |Erosion {Wetness i{problem | Climate
i (e T (W) P (s) \ (e)
i T Acres | Acres | Acres | Acres
i i i i i
] | ] i i
I (N) I ---i -—= -—= -~ -—-
(I) i 95,100} ——= -—= —— -
1 1 1 ] t
I 1 1 1 [l
IT (N)Y} 193,112} 80,312 | 9,700 { 15,800 { 87,300
(I} 150,7121125,212 | 9,700 | 15,800 H —_—
t t [ 1 [l
[l t ] 1 I
IIT (N)|{ 85,900} 79,700 ; -—= 1 6,200 | ——
(1)! 20,700} 20,700 | — _— —-
) ] [l ] 13
I I [l ] §
v (N) 35,900} 26,700 | --- 1 9,200 | -—
(1) 21,500% 12,300 | ~-- 1 9,200 | -——
1 ) ) [ ¥
1 [} 1 1 ]
v (N) i 39,700i -——- E 39,700 -—= -——-
1 1 1
1 1 | | 1
VI (N)) 49 ,600; 49,000 | 600 | - -
[l ) ] t 1
t ] ] ] 1
VII (N)i 140,300 -— ~== {140,300 | -—=
| ] 1 i i
| | | | !
) : i i i




KNOX COUNTY, TEXAS

TABLE 6.~-RANGELAND PRODUCTIVITY AND CHARACTERISTIC PLANT COMMUNITIES

65

Total production
T

T
1

T i )
I t 1
Soil name and i Range site name H | { Characteristic vegetation | Compo~
map symbol H {Kind of year | Dry | isition
i i iweight | |
s ! iLb/acre] i Pct
1 1 ] )
[} 1 ] 1 1
Tocmmmccmcaceeeneas 1Sandy Loame=e—cmecomacaaacaaas iFavorable ! 3,800 jLittle bluesteme-—-meeeeaaaaa- i 25
Altus 4 iNormal i 2,800 }3and bluestemMeeecemcaamaanoooo 1 20
! iUnfavorable | 2,000 |Sidecats grama——-=-=eeaee——ee- i 15
| 1 i iBlue grama---emmceemcommmnaao. 110
] ! ' 1Indiangrass-mmmemmcmcmcacaaaoo i 5
i ' | iTexas wintergrassememmmccccaas i 5
' | ] 18and lovegrasseeem-cececcaucan i 5
E ! ' 1Sand sagebrusheee-eaceccaoooo- i 5
t 1 [] 1
i I [} I ]
2, 3, Hemmmccmceaas iClay Loam==mecmcccacocmaaaaaa. |Favorable 1 2,000 {Blue grama--~=eeecemccoaoao—oo 1 25
Aspermont ' iNormal 1 1,600 |Buffalograss-eeco-ococcaccaano 115
| iUnfavorable | 1,200 |Sidecats grama~-==m-m-m-ceeaac- | 10
1 | H {Vine-mesquite-eccavmecmmcanaa. i 10
: i i lArizona cottontop-eeeeaccocaan i 5
| i | {Texas wintergrass-=seecec—a—naa- i 5
| | | i13and dropseed-mememcoceccaaaas i 5
i | ' iWestern wheatgrass----cecaeono i 5
] [] 1 1 i
| ] | ! |
5y beemcmmmmmmeean jLoamy Bottomlande-—-eee—aacacoo |Favorable i 3,400 |Sideocats grama--=---=-=mceeaa- | 20
Clairemont i {Normal i 2,600 {Sand bluestememmecmecccacanaax | 10
' iUnfavorable | 1,800 !Indiangrass---eem-eeccccccaaa= 110
| | i IVine-mesquiteaemmemecmaa oo {10
i | i 1 Switchgrasseeamccccaean oo I 5
i | ) iLittle bluestem-mmeeeecmeaaano i 5
i | ' iWestern wheatgrass-----oeee_—— i 5
i : ' iArizona cottontope--mmecaoocan i 5
i ' ' iTexas wintergrass---=meeeee_uo i 5
i ' | 1Plains bristlegrass-=---c=-eov V5
i 1 ] ) t
] I [l ] I
Ty Bomemmmcmmeaooae 1Sandy Loam-eewceccamcomaaaoao iFavorable i 3,000 !Sideoats grama----e-=cecacca-- i 20
Cobb 1 iNormal | 2,400 {Blue grama==---eeeccccenecaean {20
| iUnfavorable | 1,800 jLittle bluestemMe—-ceccamcceeax i 10
| | ! jPlains bristlegrass---eeceeeaa- {10
1 H ! iVine-mesquite-ecomcomomenooo {10
H H i jArizona cottontop-=ceo-mcenaas i 5
| | | 1Sand dropseed-memeemmeaccaaoo- | 5
H H ' {Buffalograss-=eememecacacnceax i 5
] i 1 1 [
) 1 | ] t
Qe mmem e 1Sandy Loamm=e=mmeeacomoooooo iFavorable | 2,200 |Sideocats grama--e-c-o-eccaaaooo 1 20
Cosh i iNormal i 1,750 jLittle bluestem-ee—c—mecaaa_ o i 15
| iUnfavorable | 1,200 {Plains bristlegrasS--ee=e-—e== i 15
| i ' i {Blue grama-—-meee-cemcmecoaaaao 110
| ) | iVine-mesquite-mmemcmcmeoaaaaa. 110
' ' ' {Arizona cottontop~-~e=me-ucaaan | 10
' ' ! iS5and dropseedemecececcccecacaan i 5
i | ! |Buffalograsse-=eeceaccmccana—aca 5
i ! ; | '
10%: | | ' i i
Cottonwood part---{Gyp--=-=-meeemmccmmmcccaccaas {Favorable ! 900 {Sideoats grama-~---—e—-oo————_o 120
i iNormal i 650 JLittle bluestemeeoce——ooncoonoo 110
] iUnfavorable | 300 [Sand bluestem-----==--c—eeamaq i 5
' ! ' iIndiangrass---=mecemccacnnana- 15
' ' ' iPlains bristlegrasseememe-a--- i 5
: ] | iVine-mesquitemm—emmmccmccacanan i 5
] ] t 1Arizona cottontope---e-eccaaen i 5
i ] | L e i 5
1 ' ' iBlue grama~---—~-ceeccacamanaoo 75
i | ' {Hairy grama-eeeeeemcococaacaas i 5
] ! | iBuffalograss----=-cmemeceeanan i 5
: : ' iBlack grama-----c-ccoeenaccanan i 5
1 1 ) i
t 1 I

See footnote at end of table.
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SOIL SURVEY

TABLE 6.--RANGELAND PRODUCTIVITY AND CHARACTERISTIC PLANT COMMUNITIES--Continued

Total production
T

lHeath aster-eeecememecccncacaeas
' >
]

T T 1 T
| l | i
Soil name and i Range site name i i ! Characteristic vegetation i Compo-
map symbol ! {Kind of year | Dry | isition
i : lweight | !
i 1 "Tb/acre] I Pct
' | i | !
10%: : : ! ! :
Knoco part----e=== {Shallow Clay===r-==--em-—==--= {Favorable | 1,400 |Sideocats grama--~----eee=n-a-- ! 30
) INormal ! 1,000 |TObOSA~mmmmmmmaaencencenan ———=l 15
| !Unfavorable | 600 |Buffalograss—ee------ssan—=e== Y10
: ! | {Vine-mesquitemmm--=-msssmmacan L5
i | i IHairy grama----—----es=mma=ca- !5
i ' | ISilver bluestem-—-----ee-wemman=a ! 5
i I | {Arizona cottontop----~mee—wma-= i5
| i | Purple threeawh-=-==--=====-o- ' 5
i | ! {Rough tridens---—ememmmoacean- i 5
i | ! {Blue grama--s=me—==-==---==c--- i 5
! | | ] '
1, 12-=-=sonemnen- !Sandy LoaM---c-cecceeommaanaan |Favorable | 3,000 }Sideoats grama------=-=---o---< | 20
Enterprise ' {Normal . ! 2,400 |Little bluestem~-m—-ccmoooemen ! 15
| !Unfavorable | 1,700 !Plains bristlegrass~-==------- {15
i d l !Blue grama--------~=s===me=a==- ! 10
' ' ! 'Vine-mesquite-——c-mcemmmcomman 110
i ' i ‘Arizona cottontop----—=-===n-= 110
[ ) ! {Sand dropseed=s=~-==m==--caoon ts
i ! i 'Buffalograss—----==ccm===ma==- {5
1 ) 1 ) 1
1 1 \ | |
13, 14, 15, 16-=~-- |Sandy Loam--~----eccemmcmao-u- !Favorable ! 3,000 !Sideoats grama~=-===--=scc--== i 20
Hardeman ' tNormal | 2,400 jLittle bluestem==emre=co——a-m- ' 15
' 'Unfavorable | 1,800 {Plains bristlegrass-===-----=-- ¢ 15
1 ! ! !Blue grama-m=--sssesseem~=maon=~ 110
| | I {Vine-mesquite=smmcsmmmmamanaa- 10
' ' ' 'Arizona cottontope==secemmeen= ' 10
| | ' tSand dropseede-m===-memeanaaa- I 5
] ' ! 'Buffalograss-=--=cmmscecemman-n-= !5
1 i [] ] 1
] ] ] L] 1
17mmmmmemmeen e iClay Lo@me=r=m=-meoc-ceo——o=== iFavorable | 2,400 !{Sideoats grama------ce-seee-== 120
Hollister { iNormal ! 1,800 {Vine-mesquite----m-wecem=mmcomon i 20
i 'Unfavorable | 1,300 {Buffalograss-------==--a==--== b5
i ' | {Arizona cottontop----====esmm= ' 10
| ! ! {Western wheatgrass------e=n==- ' 10
: i | {Blue grama----------===--==a-- ' 10
' ' ] I TobOSAmmmmmmmmm=——mmc—==mm———— !5
! ' | | '
18%; i ! ! ! !
Knoco part-------- iShallow Clay~=~==ee—meo—-=voa= {Favorable ! 1,400 {Sideoats grama-------===~====-= ! 30
] iNormal ! 1,000 |Tobosa~-—===m==-=mem—==m-—=oa- ! 15
i iUnfavorable | 600 |Buffalograss—==e=-m======oc-== ' 10
! ] ' !Vine-mesquite-=—mscommmmmmmaans i 5
i } | Hairy grama-==--======--====-= i5
: ' | iSilver bluesteme-—=e-e==m-=mo-= 5
i | | lArizona cottontop--=-=m-=ee==- {5
| ' l 'Purple threeawN---—=e—====o==n i 5
! | | {Rough tridense--=eem==--eooc-n- I 5
i ! : {Blue grama===-m=me==em—c---==- I 5
[ ] ] 1 ]
[ | | 1 |
Badland part. i ! ! ! 1
! t 1 1 ¢
| ] 1 1 ]
1emecmnccem e |Sandy Bottomland---~-eeeemoaa- |Favorable | 3,000 }Switchgrass—ese--smcem=n—co~—- ! 30
Lincoln i |Normal ! 2,280 !Sand bluestem-mm=mm==m=-=on-o= I 15
| lUnfavorable | 1,800 }Indiangrasse=e--ses==emecec-e== i 15
| : : ILittle bluestem-=memmm=e-ae=n- ! 5
) ' | iTexas bluegrass----ecemm=m-ea= 15
[ ) | !Beaked panicum--ee--m-=-oaomc- I 5
| | I IPUrpletop---==c-=m=-====saooe-s b5
] ' ' IMaximilian sunflower-eee--a-a- o5
i i ' {Goldenrod=——=mmmo—smmmm=ammmn- 15
| ' ! 15
| | '

See foothote at end of table.
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TABLE 6.--RANGELAND PRODUCTIVITY AND CHARACTERISTIC PLANT COMMUNITIES--Continued

Total production
T

T T T T
I I ] ]
Soil name and i Range site name i i ! Characteristic vegetation i Compo-~
map symbol ! !Kind of year | Dry | Isition
| \ lweight | !
i i TLb/acre] I Pct
i | | ' !
20%: | | : | |
Lincoln part------ |Sandy Bottomland-------e==eeen {Favorable ! 3,000 |Switchgrass---=-= mm—mmmm—m— e 30
i {Normal i 2,280 }Sand bluestem--e-memem=—maao-- 115
| !Unfavorable | 1,800 !Indiangrass------e=ecmm=m=c==== ' 15
l | | ILittle bluestem----=m-==m-==on !5
i | | !Texas bluegrass-====m======o-= !5
i ' ! !Beaked panicume--sesmeeeme===oc ' 5
i i H |PurpletOp-==m=cemeeemaamm-an=s | 5
{ ! ! IMaximilian sunflower---e--e--- I 5
% | | {Goldenrod-m=mm=m==m=mmomomeoe-e i 5
| ] ' 'Heath asteressmeemcom—acaooo-- i 5
¥ 1 | ]
[ 1 1 1 t
Yahola parte------ |Loamy Bottomland---------v-e-- |Favorable ! 7,000 !Big bluesteme---=--ma-=-esecee- ! 25
i iNormal { 4,900 !IndiangrasS-==-==--eme--=mooms ! 15
i lUnfavorable | 3,500 jSwitchgrass----------ceecman-- ! 15
i ] ' ILittle bluestemeem=—am-m—aao-n {10
[ ) ' 'Eastern gamagrassS=-=-=m=-===e==- 15
i i ' ITall dropseedes-mceeraao—senc= 5
i | ' {Beaked panicum--—--==c-eemmene ! 5
i | ' !Compassplant-==--eeemoaoooanx I 5
: | | |Sedgemmm=m=cemmmmmmmmmnooaaooe I5
i H | IHeath aster---sses=ceccccaa-c- i 5
t ] ] ( 1
] I 1 | 1
21, 22-ccccmncnee- iClayey Bottomland-«seascc—cccn- {Favorable | 2,200 {ToboS@====-=m====wemom=aooom=- i 40
Mangum ! INormal | 1,500 {Buffalograsse==-===s-=e==-c---- i 15
i {Unfavorable | 800 {Vine-mesquite-ee-ccccmccmcaua- 110
i | i 'Alkali sacaton--e~-eme-cecacec 110
i ' ' !Sideouts grama---—---—-e=em-=n= 5
i { i Western wheatgrass--~-==-===n- I 5
| " ' 'White tridens-c-eco--eeemmmaan i 5
| | l |Blue grama--me===s==e=se-=c--= P 5
] ] 1
L] 1 1 | ]
23, 24--cmcnncnnna- |Loamy Sandeeeaeee-ccecmneaco—=- |Favorable | 3,200 |Little bluestem-----meoneaac-- 115
Miles i }Normal ! 2,300 |Sand bluestem-==~=~------=e--=n 115
[ !Unfavorable | 1,500 |Sideoats grama---------====-== L 10
| | ; !Plains bristlegrass-eee—m==-=- ! 10
i ' ! !Indiangrass-eemmm—=ccesmmemm== 110
! i | lArizona cottontop---==-====~-- i 5
i i ! !Silver bluestem----—eeeceem=—aee= 5
! H ' 'Hooded windmillgrass-==-====== !5
i | ! 'SWitChgrass=mmmaee--cecmeaana- b5
1 [l )
1 1 ] I 1
25, 26mecamcenccn-- 1Sandy Loame=mecccccccccrccenn" |Favorable ! 2,800 {Blue grama-----=-==-ce=-ceoc-= i 20
Miles ! INormal | 2,250 |Sideoats grama------=-=w=cr--= i 20
i !Unfavorable | 1,800 {Plains bristlegrass----------- 10
! ! ! {Arizona cottontop=-se=e==em=a=n- ' 10
i ' ! {Little bluesteme--~o-mcemec-en !5
i | ! {Silver bluestem---=m=meemam—an i5
| | | 'Hooded windmillgrass----=-=---- t 5
i | | {BUffalograsS-==ee=cemmcmmamna= i 5
g ' i {Vine-mesquite-eeemmemcaacoann- 15
1 t ) 1 []
1 ] ] I ]
R {Lakebedeammmemmmmo—eemmm—ceaan !Favorable | 3,000 |Pennsylvania smartweed--~-~--= i\ 20
Randall ! !Normal ! 1,200 }Blue grama-======s=-ssme~c-==-- 115
: !Unfavorable | 500 |Common spikesedge=m=m====a=-=a= ' 15
i l i {Buffalograss--===---===--s-=n= 15
| | \ iWestern wheatgrass---=----=--- Y10
i ' ! EKnotgrass --------------------- i 5
! | 1 l 1
o R ittt IClay Loamemmmmemeommccaaaneam {Favorable | 2,500 |Sideoats grama-~-s=se-m==r---- 120
Rotan ' iNormal | 2,000 |Vine-mesquite-«eecmmemmacnnanx P15
| !Unfavorable | 1,500 {Arizona cottontop-------===-n= i 15
i ! ' 'BuffalograsS--=====-========m= 110
i ! | !Western wheatgrass---=--=-=-== I 5
i : : !Silver bluesteMm-e=ea-=c=mmee=- {5
i i ] !Texas wintergrass-e-—=====-=o== 15
i ' | | TobOSAm=mmmmmmmmm——memo—ammm——= 15
i i ' iWhite tridens-=---==--=ccc-nu- I 5
[ | ) iBlue gramas=-s==eem=emm-=cc—=an I 5
t 1 ] 1
] I 1

See footnote at end of table.
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TABLE 6.--RANGELAND PRODUCTIVITY AND CHARACTERISTIC PLANT COMMUNITIES-~Continued

[l
Characteristic vegetation i Compo~

Total production
T

] [] T
1 1 '
Soil name and | Range site name i j !
map symbol i IKind of year | Dry | isition
: ] iweight | i
i i iLb/acre] | Pect
| i ' | |
29*: | i i ' |
Rotan parteeesc-e= IClay LoaM~-==e--—mommmeme—am=- |Favorable ! 2,500 {Sideoats grama==-------s======- 1 20
' INormal | 2,000 {Vine-mesquitees===m=c=eoncwe~=- 115
! 'Unfavorable | 1,500 {Arizona cottontop-=e==-====-=- 1 15
i i H 'Buffalograss---==e-c-ase=-ce=== i 10
| i i IWestern wheatgrass-=----«sceaa=-- i 5
i | i {8ilver bluestem---m-em===c-cnm- ! 5
i H H !Texas wintergrass--~-=-~---=--- i 5
] ' i I TODOSAmmmm=mmmmmmemmmom—emcoee i 5
i i i 'White tridense=--ccmecemmmeacm- i 5
1 1 i 1Blue gramame====csemcccm—-—wc=- i 5
) [] ] i 1
i [} ] ) [}
Winters part------ 1Sandy LoaMe=eececreccwnerancax |Favorable ! 3,000 |Sideoats grama-e=---sss-e==-==- | 20
' iNormal | 2,500 |Blue grama-----=-=--wes=cse=== i 15
| !Unfavorable | 1,800 {Little bluestem---------woc=-- 710
i H | !Plains bristlegrass--e-=ow---- i 10
H H i !Arizona cottontop---====me=--- i 10
i H H IVine-mesquite-===ccscoccanca—o- 410
] ! | 'Hooded windmillgrass-------=-- I 5
| | ' 'BuffalograsSeme=mmwesmesecma=- 15
1 ] ] ] ]
1 ] ] [} I
Miles part-------- |Sandy Loam=e=cs=ccscemmaoncn== {Favorable ! 2,800 {Blue grama-------=----sscce~o== i 20
! {Normal | 2,250 |Sidecats grama-------------x== i 20
i !Unfavorable | 1,800 {Plains bristlegrass----------- 110
i H H !Arizona cottontop----===-==--~ 110
i ' i ILittle bluestem--=-ccmmomcaao- i 5
| | i 1Silver bluestem=-ec-e=c-=cn=-- i 5
: 1 i !Hooded windmillgrass====--===-~ I 5
1 i | 'Buffalograss-===--ec-cameaan== i 5
! i | 'Vine-mesquite--mm=eeccmcceacwa= i 5
1 1 1 1
I I [l } 1
30~emmmemm e IClay LoaMmemmeceo-emccemmwana~= {Favorable ! 2,500 {Sideoats grama--==---==------= i 20
Rowena i iNormal ! 2,000 {Arizona cottontop---=------==-- 115
i !Unfavorable | 1,400 {Vine-mesquite-------=-cr=c=--- {15
i ] i |Buffalogrags-==-—---e=r=e===cc=-= i 10
] | ] !Blue gramae-e==—==re=c-======- !5
i | | !Plains bristlegrass---==-===== i 5
i i i !Silver bluestem~==---comec=a== i 5
i i | 'Texas wintergrassescec-ecec—-=== 1 5
i ] | IWhite tridens----cec-eecacnana- Y
] 1 1 1 ]
I 1 I I 1
31, 32--=---ceemma- IClay LoaMe--ceo-ceceecacaaanas iFavorable ! 2,600 {3ideocats grama----------=<-===- 1 20
Sagerton i iNormal ! 2,000 {Vine-mesquite----===--ccmcoonn- ! 15
i 'Unfavorable | 1,400 [Arizona cottontop--==-===--==-= {15
] ] ] IBuffalograsseeme=ee=rmmmecenaas 7 10
| [ | IWestern wheatgrassemmemmemanas {5
i i H !Silver bluestem---ecc-scmca=~= i 5
| ! i ITexas wintergrass--------c-w== i 5
' ' f ! TObOSAmmmmmmmmmmmmcmcceemmanee i 5
! ' ' !Blue gramge=-=-=-=~---s=-===== Y
' i H ISand dropseed=-=~~---cm=-mo=a- i 5
] 1 t 1 1
L] 1 ] ] 1
L Z R iLoamy Sand=e=r=s-sceea—--o—-=- {Favorable ! 3,300 {Little bluestem===e-o-cse~=-=-- 115
Springer i {Normal ! 2,500 }Sand bluestem--s==m==camo-cas= 115
i !Unfavorable | 1,600 |Sideoats gramag-----e-cm=-====- 10
H i i iPlains bristlegrass----e-wcam== i 10
| i H lIndiangrass-m-==ec-ecmcmcmaa-x 110
i i 1 lArizona cottontop------cmeea-- Y
H i | !Sand dropseed-====-=c~-cece—=o- ! 5
| | i !Hooded windmillgrass--======-- i 5
E i H ISwitchgrasseememe-ceceaeeanaan" i 5
I L] 1

See footnote at end of table.
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TABLE 6.--RANGELAND PRODUCTIVITY AND CHARACTERISTIC PLANT COMMUNITIES--Continued

Total production T
T

1
Characteristic vegetation { Compo-

T T T
] ] }
S0il name and i Range site name | |
map symbol | {Kind of year | Dry | lsition
i | iweight | ]
! ! fLb/acre] i Pet
1 1 ) ) ]
L] 1 1 I [}
34, 35ccmcmcmeeeae 1Clay Loame-=ececcmccmcccaaaaao iFavorable ! 2,200 |Sideoats grama-----=-m-—-comae- i 20
Tillman H {Normal I 1,700 |Vine-mesquitemmacecncecnacnna= P15
H iUnfavorable | 1,200 jArizona cottontope--ceeeac—a-o i 10
H H ! {BuffalograsSe-==eomor-mcmeanan i 10
| i i {Western wheatgrass--------ee-n L5
| H | {Silver bluestememececnecccaaax i 5
H H i iTexas wintergragss----=ecee-a-- i 5
| i i | ToboSa---——c—ccmmmcmcceceee i 5
H H | iWhite tridens-=----ccoeeeceaa-- 75
E ' ) |Blue grama----=-—-~~--coco- 15
[] [l [) 1
t i | ] ]
36-cmmmmmeme e 1Clay Flateeeeememmccccmcaeaeao {Favorable } 3,000 }Tobosa~==-=—~-——m—cemememeee | uo
Tobosa H iNormal | 2,500 {BuffalograsS-eece—c—seamamaaaan {15
| iUnfavorable | 1,000 |Sideocats grama---=-=-cc-eaa-ca- i 10
H i | {Curlymesquite~=e=mmccccccccaas i 5
! ! ' |Cane bluestem----—-c-cecemacee- 15
' i | iVine-mesquite==mmemancmcocannas i 5
1 | i iTexas wintergrassee===ea--a-o--- 75
' ! ' iWright threeawn=ee-c---ocoeeao i 5
1 1 + ] )
1 f ] ]
37, 38---m—mcceeaae iShallow Clay-~-==-c-ceoaeaaaax {Favorable i 1,750 iSidecats grama---------------- 1 25
Vernon ' iNormal ! 1,350 |Buffalograss----e-—cce—coc—aca 1 15
| iUnfavorable | 900 |Tobosa---=-mcc-—eeemccncncnnn- 115
| i i iVine-mesquite~swuancmuacaacaas i 5
1 ] | {Hairy grama---------ccoeeme- )5
| | i }Silver bluestem---eeccecccacaaa i 5
| | i }Arizona cottontop---e-cceecee- P05
| | i |Blue grama------—-——ecceccceacaaa 5
! | | | |
39%: | i | | |
Vernon part------- iShallow Clay-==--cccecccaaaaan {Favorable | 1,750 {Sideocats grama---------------=~ i 25
H iNormal i 1,350 {Buffalograss-----—=eecmcmcaaaa- 1 15
i iUnfavorable | 900 |ToboSa~=m-mmce—ecceecceeeeae P15
H | | {Vine-mesquite--—---ccmmuccuaa- i 5
H | | {Hairy grama---—cececccacccncnan 5
! i ' 1Silver bluesteme-em==m-mccac--o i 5
H ! ! tArizona cottontop---ececcacaan i 5
E i H iBlue grama--—--—---—-—=--c-c-coen-- E 5
]
) I i [} 1
Owens part-------- iShallow Clay-=eeccccccccnaaaa- {Favorable i 2,500 |Sideocats grama--—----cecececaua-- i 30
i INormal | 2,000 {Silver bluestemMe=eececcmceaa-- i 15
| iUnfavorable | 1,000 jBuffalograss----~=-=-c--ce-—-—- i 10
H H | iVine-mesquite~=eececccnaaaaaaa| 10
| H ! iTexas wintergrass------cecca-a- i 5
' i ' {Arizona cottontopee=cememmanaa i 5
H H ! {Hairy gramam-=eeeeoecccaaaanea i 5
! i i JRough tridens--mmc-mcccmooove- 5
] 1 ] 1 ]
[l ] ] 1 |
Knoco part-------- 1Shallow Clay~====cccmcccaenaax |Favorable ! 1,400 {Sideoats grama---------------- ! 30
1 iNormal 1 1,000 |TobOSA===mecmmomemcmmacmemee e i 15
' iUnfavorable | 600 |Buffalograss==----- ———————————- { 10
' ' ' iVine-mesquite--=e-mccmacacaaao Y
i ' ' JHairy grama---------c--ocmomee- l
i i H 1Silver bluestemM~eeeammmmaacaas i 5
: ' ' {Arizona cottontop-----vwcecen-- i 5
| ! ! {Purple threeawn--=ececmamanan- i 5
i ' ' {Rough tridens---ececcmoconcan—- i 5
i | i }Blue grama=-e-eeececcrcanaa—ux i 5
! 1 1 1 1
] 1 ] ] |
40, Ulecomcmccennea 1Clay Loameemeomcmommmmmeo o {Favorable { 2,000 |Blue grama--------~-~c-m-mo--w i 30
Weymouth Variant | {Normal { 1,600 |Buffalograss-=e==-=c-sec-wecaca i 15
; iUnfavorable | 1,200 {Sideocats grama-----=-==c-cwe-- i 10
' ' ' iVine-mesquites=mmcmnocncacacas i 5
! ! ' 1Tobosa-m=mmccmmmcmmccccccenne {5
H i ! iTexas wintergrasseeeecacac——u- i 5
i i | i Sand dropseed-----c-ocmmocnn-- i 5
H i H |Western wheatgrass-eeeemeaaaa- I 5
E 1 1 {Arizona cottontop--ee-cccccaeo- i 5
] ] +
I ] I

See footnote at end of table.
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TABLE

SOIL SURVEY

6.--RANGELAND PRODUCTIVITY AND CHARACTERISTIC PLANT COMMUNITIES--Continued

Total production
T

' | : ]
Soil name and H Range site name i ! Characteristic vegetation | Compo-~
map symbol H |Kind of year | Dry | lsition
| \ iweight | !
| : iLb/acre] [ Pet
' i | ] {
I ] 1 ] t
42, 43, Ulheacnmanan {Clay LoaMe=-sccmmmmmmmneanam== {Favorable | 2,600 !Sideoats grama~=----~----co--- I 20
Wichita i {Normal ! 2,000 !Vine-mesquite~~emeom-cccmooone ! 15
] {Unfavorable | 1,400 |Buffalograss--------========-- ! 15
| ] ' !Arizona cottontop-----emeemann 110
i ] ] !Western wheatgrass-=-===--=n--- 110
i | | !Blue grama-----==sc=ce-emomea-x 110
i i ] !ToboSammmmmmm===eemecmeamean—- ! 5
| [ l !Texas wintergrass------------= !5
1 ] ] 1 ]
1 ] I I 1
L L L T 1Sandy Loam-----c--remmmmnanca" {Favorable ! 3,000 |Sideocats grama------=--==----- i 20
Winters | iNormal | 2,500 |Blue grama-=—-=-===m-=--c--==-= 115
! !Unfavorable | 1,800 jLittle bluestem---mcoc-cacaua- i 10
i ] | {Plains bristlegrass--—-~=-==-- ! 10
i ' | 'Arizona cottontop--e=—-eeeaena ! 10
i | | IVine-mesquite--eeemcmmmmaaaa—o I 10
] i ! !Hooded windmillgrass-=-=-=--=-=-- ! 5
| ' | {Buffalograsseee===-mcomemaomc=-x E 5
[l ] 1 1
[} ) I I I
It 'Loamy Bottomland---=ecee-cce-- {Favorable 1.7,000 |Big bluestem===--ccccmcacanuan i 25
Yahola | i{Normal ! 4,900 !Indiangrasse=-=e--moccc-ccmma- 115
i iUnfavorable | 3,500 {Switchgrass----------=ccase=-- 15
| ! | ILittle bluestem-c---ecccecmaan ! 10
! | ] !Eastern gamagrassS--===m—-==a-- i 5
i | ! ITall dropseed-~-=--mcmmemmeaana ' 5
! ' ] |Beaked panicume-~-e=mmecemaaoaen Y5
! ' | !Compassplant-~mm=cemameomeaa-a- 5
' ! | |Sedgen—=-momesmecmmmemm——e—aaa I 5
| ! | i 5
; i 1

|Heath astere-eecemecccccaeaac-
1
]

* See map unit deseription for the composition and behavior of the map unit.



[Some terms that describe restrictive soil features are defined in the Glossary.
text for definitions of "slight," "moderate," and "severe."

soil was not rated)

KNOX COUNTY, TEXAS

TABLE 7.--BUILDING SITE DEVELOPMENT

See

Absence of an entry indicates that the
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Cottonwood part--

Knoco part-------

T T
1 I
Soil name and | Shallow i Dwellings Dwellings Small Local roads
map symbol i excavations i without with commercial: and streets
| i basements basements buildings
T T
i i
L e e T P 1 18light——mcceaeaa {Moderate: Moderate: Moderate: Moderate:
Altus i | low strength. low strength. low strength. “low strength.
] i
t I
et L iModerate: {Moderate: Moderate: Moderate: Moderate:
Aspermont ! too clayey. | shrink-swell, shrink-swell, shrink-swell, low strength,
i i low strength. low strength. low strength. shrink=-swell.
] 1
] 1
LT {Moderate: {Moderate: Moderate: Moderate: Moderate:
Aspermont | too clayey. i shrink-swell, shrink-swell, slope, low strength,
| ! low strength, low strength. shrink-swell, shrink-swell.
| | low strength.
t 1
t L]
L i ettt iModerate: {Moderate: Moderate: Severe: Moderate:
Aspermont i slope, | slope, slope, slope. slope,
| too clayey. | shrink-swell, shrink-swell, low strength,
i | low strength. low strength. shrink-swell.
] ]
] ]
5, bmmmmeannanaan iSevere: |Severe: Severe: Severe: Severe:
Clairemont i floods., i floods. floods. floods. floods.
1 ]
1 1
T, Bememccmmmmnae {Severe: iModerate: Severe: Severe: Moderate:
Cobb i depth to rock. | depth to rock. depth to rock. depth to rock. depth to rock.
] 1
I . 1
e il {Severe: {Moderate: Severe: Severe: Moderate:
Cosh depth to rock. | depth to rock. depth to rock. depth to rock. depth to rock.
t
]
10%: '
|
i
1
I
t
I
i
]
1
)
[}
t

1M, 12cmccmmomaa-

Enterprise

13, MWemmmmaeeees

Hardeman

Hollister

18%;

Knoco parte=e===

Badland part.

Lincoln

1

I

)

E
iModerate:
i slope,

| depth to rock.
]

]

|Severe:

too clayey.

1Slight-meeeaeaa-

1Slight------a--

iModerate:

i slope.
i
(]
)

|Severe:

| too clayey,

Severe:
too clayey.

|Severe:
floods,

)
]
i cutbanks cave.
1
]

See footnote at end of table.

Moderate:
slope,

depth to rock.

Severe:
shrink-swell,
low strength.

|Moderate:

i low strength.

{Slight-mmmmmmmmn

Moderate:
slope.

evere:
shrink-swell,
low strength.

Severe:
shrink-swell,
low strength.

evere:
floods.

Severe:

depth to rock.

Severe:
shrink-swell,
low strength.

Moderate:
low strength,

Moderate:
slope.

Severe:
shrink-swell,
low strength.

Severe:
shrink-swell,
low strength.

Severe:
floods.

Severe:
slope.

Severe:
shrink-swell,
low strength.

Moderate:
low strength.

Moderate:
slope.

Severe:
slope.

Severe:
shrink-swell,
low strength.

Severe:
shrink-swell,
low strength.

Severe:
floods.

[

1

1

]

t

]

1

|

1)

L]

[

]

1

I

1

I

)

]

)

3

i

]

'

1

]

[]

]

'

t

1

]

]

[l

t

)

|

]

'

|

1

]

1

|

)

1

1

1

[

]

1

1

t

]

1

]

t

)

1

[}

[

]

|
iModerate:
t slope,

| depth to
]

]

iSevere:

]
1
]
]
)
)
1
]
]
]
)
1
[]
]
1
1
1
]
]
]
1
I
]
]
i
]
i
]
1
1
'
1
]
)
|
1
]
[l
)
|
1
I
1
1
1
1
]
]
]
|
[]
]
]
]
1
]
)
|

shrink-swell,
low strength.

Moderate:
low strength.

Moderate:
low strength,

Moderate:
low strength.

Moderate:
low strength,
slope.

Severe:
shrink=-swell,
low strength.

Severe:
shrink-swell,
low strength.

Severe:
floods.

rock.
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SOIL SURVEY

TABLE 7.--BUILDING SITE DEVELOPMENT--Continued

shrink-swell.

shrink-swell.

hrink-swell.

shrink-swell.

T T 1 T T
] 1 t ] ]
Soil name and | Shallow i Dwellings i Dwellings i Small i Local roads
map symbol i excavations | without i with H commercial i and streets
! | basements | basements | buildings i
T T T T ]
| i { | |
[} 1 I I |
20%: 1 i i | |
Lincoln partee-=- {Severe: iSevere: {Severe: iSevere: iSevere:
i floods, i floods. i floods. \ floods. i floods.
| cutbanks cave. | 1 ] |
] 1 1 ] [l
I 1 [} I 1
Yahola part------ {Severe: iSevere: |Severe: |Severe: {Moderate:
{ floods. ! floods. i floods. | floods. | floods,
' ! ! ! ! low strength.
] [l 1 1 ]
[} i 1 1 ]
21, 22-==--me===m- | Severe: {Severe: {Severe: Severe: {Severe:
Mangum i\ floods, | floods, i floods, | floods, i floods,
! too clayey. { shrink-swell. ! shrink-swell. ! shrink-swell. ! shrink-swell.
] 1 1 ] ]
i [} I ] 1
23ccceccnsancaas ~=iSlighteereccaca—ax 1Slight=ec=cemau- 1Slight=eccmeeenx {Slight=eeeneee- {Moderate:
Miles i | i i | low strength.
) 1 ] ] ]
I ] 1 ] ]
L ettt 18lightewmecaena= 18light~=-wmemwaac|{Slighteceaaaamm- {Moderate: iModerate:
Miles ' i i | slope. ! low strength.
1 1 ] ] 1
[l 1 [} ] |
25, 26mm-mm-mem-= --}Slighte=-mmeanan- {Slighte=-====m== 181lightemmacocmo- !Slighte-caaaa=a= {Moderate:
Miles | ! ' i ! low strength.
[l 1 ] 1 1
t 1 ] I ]
P el {Severe: i Severe: {Severe: |Severe: |Severe:
Randall | too clayey, ! shrink-swell, { shrink-swell, i\ shrink-swell, | shrink-swell,
| wetness. | wetness, | wetness, | wetness, | wetness,
H { floods. i floods. i floods. i floods.
1 ] (] [l ]
I 1 ] [} 1
P ittt |Moderate: iModerate: {Moderate: {Moderate: |Severe:
Rotan | too clayey. | shrink-swell, { shrink-swell, ! shrink-swell, { low strength.
i | low strength. ! low strength. ! low strength. i
] ] t t ]
I I ' ' 1
29%: | | | ] i
Rotan part------- {Moderate: iModerate: iModerate: iModerate: iSevere:
| too clayey. { shrink-swell, ! shrink-swell, \ shrink-swell, ! low strength.
| ! low strength. | low strength, ! low strength. i
1 1 1 1 1
1 1 1 1 I
Winters parte---- {Moderate: {Moderate: {Moderate: {Moderate: |Severe:
! too clayey. | shrink-swell, ! shrink-swell, | shrink-swell, ! low strength.
i | low strength. i low strength. i low strength. H
) 1 [l 1 t
I I [} [} ]
Miles parte-----= 1Slightececccaana 1Slight==e-eecen-u 1Slight===camae-ua 1Slighteeeaancaae iModerate:
| ] | 1 ! low strength.
] 1 t 1 1
1 [} [l I I
30mcmemmmm e iSevere: |Severe: {Severe: {Severe: {Severe:
Rowena | too clayey. | shrink-swell. ! shrink-swell. | shrink-swell. ! low strength,
' i | ] ! shrink-swell.
1 ] 1 1 1
] I ] 1 1
31, 32w=====~ ~==--|Moderate: |Moderate: iModerate: iModerate: |Severe:
Sagerton | too clayey. ! shrink-swell, { shrink-swell, | shrink-swell, i low strength,
! ! low strength. ! low strength. ! low strength. ! shrink-swell,
] ] 1 ] 1
1 1 ] 1 1
33cmcc e iSevere: 18light-==eeo--u- 18light-==-ccueu- 1Slightecmmeneeaa- 18light.
Springer ! cutbanks cave. | | ' i
1 ] t t t
I | ' ] I
34, 35-ecccmmcnnm— | Severe: |Severe: |Severe: | Severe: |Severe:
Tillman ! too clayey. ! low strength, ! low strength, ! low strength, i low strength,
i i shrink-swell. ! shrink-swell. | shrink-swell. { shrink-swell.
1 1 1 L] )
1 I I ] I
36=--===~ cmememm——— |Severe: |Severe: {Severe: |Severe: |Severe:
Tobosa i too clayey, | shrink-swell, ! shrink-swell, | shrink-swell, ! shrink-swell,
! cutbanks cave. | low strength. \ low strength. ! low strength. | low strength,
1 1 1 1 1
| ] ] [} ]
37, 38------- c-===|Severe: |Severe: iSevere: iSevere: |Severe:
Vernon { too clayey. | low strength, | low strength, ! low strength, { low strength,
1 1 1 1 1
| ! i PS )
) 1 1 I ]

See

footnote at end of table.



KNOX COUNTY, TEXAS

TABLE 7.-~BUILDING SITE DEVELOPMENT--Continued

T

low strength.

] T T 1
I [} | ] ]
Soil name and | Shallow | Dwellings i Dwellings i Small S Local roads
map symbol ! excavations ! without ' with i commercial ! and streets
' ' basements i basements ! buildings '
1 ] 1 T 1
| ! | | |
[} 1 | | I
39%: ' ' ' I i
Vernon part------|Severe: {Severe: {Severe: {Severe: |Severe:
i too clayey. i low strength, i low strength, { low strength, | low strength,
| { shrink-swell. { shrink-swell. | shrink-swell. | shrink-swell.
i i (] 1 ]
I I ] t
Owens part------ {Severe: {Severe: iSevere: {Severe: {Severe:
| too clayey. | shrink-swell. | shrink-swell, { shrink-swell, | shrink-swell.
' ! { i slope. i
' | i i ]
Knoco parte----- iSevere: iSevere: 1Severe: |Severe: iSevere:
| too clayey. ] shrink-swell, | shrink-swell, ! shrink-swell, | shrink-swell,
| ! low strength. ! low strength. | low strength. | low strength.
1 1 ] 1 1
1 [} [} | 1
O, Hlemcmmecaaas {Severe: iModerate: iSevere: iModerate: {Moderate:
Weymouth Variant | depth to rock. | low strength. .| depth to rock. | low strength, i low strength.
] ] 1 1 i
i [} I 1 i
42, 43, YY-cie-a-.!Moderate: {Moderate: iModerate: {Moderate: |Severe:
Wichita | too clayey. ! shrink-swell, { shrink-swell, ! shrink-swell, { shrink-swell,
! { low strength. i low strength. ! low strength. ! low strength.
1 t ] ] i
1 I ] ] t
L - {Moderate: {Moderate: {Moderate: {Moderate: |Severe:
Winters i too clayey. | shrink-swell, | shrink-swell, | shrink-swell, i low strength.
| i low strength. ! low strength. | low strength. |
) 1 [l 1 ]
] ] ] ] ]
Ubomeomccmeanaacoc|Severe: {Severe: iSevere: |Severe: {Moderate:
Yahola floods. ! floods. i floods. i floods. | floods,
] 1 1 t
! ; ! |
] ] 1 ]

* See map unit description for

the composition and behavior of the map unit.
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[Some terms that describe re
definitions of "slight," "moderate," "good," and "fair.

the soil was not rated]

SOIL SURVEY

TABLE 8.--SANITARY FACILITIES

strictive soil features are defined in the Glossary.
" Absence of an entry indicates that

See text for

percs slowly.

[] 7 1 T T
] 1 ] ] I
Soil name and | Septic tank ! Sewage lagoon | Trench i Area i Daily cover
map symbol i absorption | areas | sanitary i sanitary, ! for landfill
| fields i ) landfill i landfill i :
] i i i i
] ] ' ' i
fommmmemmmmcec—maaa= 18light=m===c-nv Moderate: ISlight-mcema=== {Slightemmmmmae==n iGood.
Altus H | seepage. H H i
1 ] t ) ]
I I ] . [} ]
2, 3e=mcmcmecccenean {Moderate: iModerate: {Moderate: 1Slighteeeresaa=ax {Fair:
Aspermont | percs slowly. | seepage, i too clayey. H | too clayey.
f ] l B t 1
i i slope. 1 ' |
i i ] 1 i
L ettt iModerate: {Severe |Moderate: {Moderate: {Fair:
Aspermont i slope, | slope i too clayey. | slope. i slope,
| percs slowly. ' ] ' | too clayey.
) ] ] 1 [
I [} ] ] I
5, fommcmmccmemm—eam i Severe: {Severe: |Severe: |Severe: 1Good.
Clairemont | floods. | floods i floods. ! floods. !
| 1 1 1 ]
1 1 I ] ]
T, Bowmmmmmmmem e |Severe: | Severe {Moderate: 18light-eem-mnaum- 'Fair:
Cobb i depth to rock. | depth to rock. | depth to rock. | | thin layer.
| i ] ] 1
[l t ] 1 ]
Qemmmmmmmmem e }Severe: | Severe: |Severe: iSlight-==---ceo-vn |Poor:
Cosh ! depth to rock. | depth to rock. | depth to rock. i | thin layer.
¥ (] t ] t
L] t [ I ]
10%; 1 ! i i i
Cottonwood part----{Severe: iSevere: |Severe: iModerate: {Poor:
| depth to rock. | slope, | depth to rock. | slope. | thin layer.
! | depth to rock. | H
1 1 i ] |
Knoco part-----==--- {Severe: |Severe iSevere: {Moderate: {Poor:
| percs slowly ! slope | too clayey. i slope. | too clayey.
1 ] 1 1 1
I ] [} 1 |
11, 12ameccccmcccne- 18light----eeeva- | Severe: {Severe: 1Severe: {Good.
Enterprise H |\ seepage. | seepage. | seepage.
1 ] 1 i [
1 I [} 1 ]
13, 184, 15-ccccccnan 1Slight mee—eeeea- {Severe: {Severe: iSevere: 1Good.
Hardeman H | seepage. | seepage. | seepage.
[ 1 ] ] []
t | 1 | ]
1Bmcmmmmmmmem e e {Moderate: | Severe: |Severe: |Severe: \Fair:
Hardeman | slope. | seepage. | seepage. | seepage. ! slope.
N [ [ [ 1 ]
t ] t 1 1
17emmmmmmcmmmee e iSevere: 1Slightmam—=amu- iSevere: 1Slighte=eemmaeenm \Poor:
Hollister | percs slowly. i | too clayey. H i too clayey.
1 1 1 (] ]
1 ] I ] ]
18%; ] i ! i |
Knoco parte-------= |Severe: {Severe: |Severe: 18light=====-=cc=- {Poor:
| percs slowly. | slope. i too clayey. H | too clayey.
] (] 1 ] i
I [} [} I ]
Badland part. ! ' i ‘ |
1 1 i t i
I I ] t I
19memem e e e m | Severe: i Severe: {Severe: |Severe: {Fair:
Lincoln i floods. | seepage, i floods, | floods, ! too sandy.
H | floods. ! seepage. | seepage. H
1 1 1 1 1
| I [l I ]
20%: ] 1 | i |
Lincoln part=seme-- | Severe: iSevere: |Severe: {Severe: {Fair:
| floods. | seepage, | floods, | floods, | too sandy.
i | floods. | seepage. { seepage.
[ 1 1 ] ]
[} 1 I | [}
Yahola part--ee=-=-- |Severe: iSevere: |Severe: {Severe: 1Good.
{ floods. | seepage, i floods, i floods, H
i { floods. | seepage. | seepage.
[ 1 ] 1 ]
[} ] I [} [}
21, 22---c-mmmemem=- {Severe: |Severe: |Severe: Severe: {Poor:
Mangum floods, | floods. i floods. i floods. { too clayey.
1 1 1 ]
'. | : :
I I I I

See footn

ote at

end of table.



KNOX COUNTY, TEXAS

TABLE 8.--SANITARY FACILITIES--Continued

T T T T t
[} 1 ] 1 I
Soil name and | Septic tank | Sewage lagoon | Trench i Area i Daily cover
map symbol ! absorption H areas ! sanitary i sanitary i for landfill
| fields i | landfill | landfill-
i i T i |
] i ! i |
23mccrmremcccancnaan- 1Slight=mccecaaa- {Moderate: 1Slightesccaaao- 18light-mccmeaeaea 1Good
Miles ! | seepage. ! i i
] 1 ] ) ]
I 1 i 1 1
2Yemmcmccccccce———- {Slightem=c=caaaa |Moderate: iSlightameaacaan 18lightencenmananm- iGood
Miles ' | seepage, | 1 i
! i slope. | ] '
| 1 ) i i
e L 18light—mcccmaua- tModerate: iSlight-===ceaa- 18light-e==cemcm-- 1Good.
Miles | | seepage. | i \
1 1 Il t H
1 1 1 [} t
R i 18lightamcmemaaan {Moderate: 18light-===nanan 18light--~~-~o--—~ {Good.
Miles ' | seepage, | ' i
i | slope. : | ]
] i ' i i
L | Severe: 1Slightemmameanaaa iSevere: |Severe: | Poor:
Randall | floods, wetness,| i floods, wetness,| floods, | too clayey,
i percs slowly. i | too clayey. i | wetness.
1 [] ] 1 1
I ] [ ] [}
e Dt L DL |Severe: 1Slighteeeeacaaaaa {Moderate: 1Slight----------- {Poor:
Rotan | percs slowly. H | too clayey. 1 | too clayey.
] 1 1 N 1 i
] 1 | 1 [}
29%; i ] ! !
Rotan parteeceeceeceea iSevere: iSlightemeecccaasa- iModerate: 18lighteemenanaaa- {Poor:
| percs slowly. | | too clayey. 1 | too clayey.
1 t 1 i 1
1 ] ] I 1
Winters parte-=---- iModerate: 18lighteeccccccaas iModerate: 1Slightemeeanaaaaa {Fair:
| percs slowly. i | too clayey. i { too clayey.
1 ] ) 1 t
1 i | 1 I
Miles parteseeeceeaa 1Slightececcannas iModerate: {Slightema==a=a- 1Slight=e-eccaaaaa {Good.
i | seepage. i 1 H
] i i | 1
30memememmccccneen |Severe: 1Slighteemcaaaaaaa iSevere 18light=m==ceaeaaa {Poor:
Rowena | percs slowly. H i too clayey. i | too clayey.
) t i 1 i
1 1 ] ] I
3leccccccccccncccaas iModerate: 1Slighteemcaccacas {Moderate: 1Slight=mmmcnaaaaa \Fair:
Sagerton \ peres slowly. i | too clayey. H | too clayey.
. ] ] i 1 t
1 [} | ] [l
32eceme e iModerate: iModerate |Moderate: 13light=emc=n-aa-- |Fair:
Sagerton | percs slowly. i slope | too clayey. i | too clayey.
] 1 t 1 1
] 1 ] ] I
33mcemmcccmccccccaes {Slighte——mmmaaa- !Severe 1Slight--momoaun {Slightecemocmoous IFair:
Springer H | seepage. ! ! { too sandy.
] ] I 1 i
1 ] ] ] I
KL LD T {Severe: 18light-cemmcnnan-a |Severe 18light-meamommeus | Poor:
Tillman | percs slowly. ' | too clayey. 1 | too clayey.
] 1 | ] 1
[} 1 | t I
K | Severe: iModerate |Severe: 1Slightemececeaae- { Poor:
Tillman | percs slowly. i slope | too clayey. ! \ too clayey.
] i i 1 1
] ] 1 1 1
K i Severe: 1Slight~eeccmaacas |Severe: 18lightmmmmwmeaeaan i Poor:
Tobosa | percs slowly. ' ! too clayey. ' | too clayey.
i ) ] i 1 t
| [} | I I
37, 38----commmmmaan i Severe: | Moderate |Severe: 1Slight-mem—ccmeee |Poor:
Vernon | percs slowly. i slope i too clayey. H i too clayey.
1 ) ] ] i
I ] 1 ] I
39#%: i ] ' i |
Vernon part-------- i|Severe: | Severe |Severe: 18light==mee-aaaun {Poor:
{ percs slowly. ! slope. {.too clayey. i | too clayey.
1 1 ] [l 1
i ] I ] I
Owens part--------- | Severe: iSevere {Severe: {Moderate: {Poor:
| percs slowly. i slope. | too clayey. | slope. i too clayey,
] i | | | area reclaim,
] i ! ] i
Knoco part--------- {Severe: |Severe iSevere: iModerate: {Poor:
i percs slowly. i slope. | too clayey. { slope. i too clayey.
1 ] ) ]
1 ] 1 1

See footnote at

end of table.
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SOIL SURVEY

TABLE 8.--SANITARY FACILITIES--Continued

T ¥ T T T
i t 1 ] ]
Soil name and 1 Septic tank \  Sewage lagoon | Trench H Area H Daily cover
map symbol i absorption i areas i sanitary i sanitary i for landfill
i fields i H landfill | landfill !
I | i i |
' ] | i '
4O, Ulemmcmccmmcccae {Severe: iSevere: {Severe: 1Slight--mrewan- iFair:
Weymouth Variant ! depth to rock. | depth to rock. | depth to rock. | i thin layer,
| | | ' | too clayey.
1 ] i 1 [
I i 1 1 I
e |Severe: 1Slight==memecaaa iModerate: 1Slight=emmeceaax {Fair:
Wichita | percs slowly. | | too clayey. | | too clayey.
i ] ] [ ]
| I i t 1
B3, Bleccccmcmeeee 1Severe: |Moderate: iModerate: 1Slight—eeaecae-- {Fair:
Wichita | percs slowly. | slope. | too clayey. i { too clayey.
) 1 1 [l [
| [} I 4 ]
L et L iModerate: i8light==meeeea-- {Moderate: 18lighteeeceecaa-- {Fair:
Winters | percs slowly. i | too clayey. i | too clayey.
] 1 ] ) 1
I 1 1 ] I
L e L L {Severe: {Severe: |Severe: {Severe: {Good.
Yahola i floods. | seepage, i floods, i floods, |
| { floods. | seepage. | seepage. |
I ] ] ] []
| 1 ] [} ]

* See map unit description for the composition and behavior of the

map unit.



KNOX COUNTY, TEXAS

TABLE 9.--CONSTRUCTION MATERIALS

[Some terms that deseribe restrictive soil features are defined in the Glossary. See text for definitions
of "good," "fair," and "poor." Absence of an entry indicates that the soil was not rated]

Cottonwood part----

Knoco parte--------

11, 12=mmmemmemm—ae

Enterprise

13, 14, 15
Hardeman

Hollister

18%;

Knoco part--ee-o---

Badland part.

Lincoln

20%;

Lincoln part-------

Yahola part----w---

See footnote at end

Poor:
thin layer.

Poor:
low strength,
shrink-swell.

Fair:
low strength.

Fair:
low strength.

low strength.

Poor: .
low strength,
shrink-swell,

Poor:
low strength,
shrink-swell.

Fair:
low strength.

Poor:

low strength,
shrink-swell.

of table.

Unsuited:

excess fines.

Unsuited:

excess fines.

Unsuited:

excess fines.

Unsuited:

excess fines.

Unsuited:

excess fines.

Unsuited:

excess fines.

Unsuited:

excess fines.

Fair:

excess fines,

Fair:

excess fines.

Poor:

excess fines.

Unsuited:

excess fines.

Unsuited:
excess fines.

Unsuited:
excess fines.

Unsuited:
excess fines.

Unsuited:
| excess fines.

Unsuited:
excess fines.

Unsuited:
excess fines.

Unsuited:
excess fines.

Unsuited:
excess fines,

Unsuited:
excess fines.

Unsuited:
excess fines.

Unsuited:
excess fines.

Poor:
thin layer,
excess salt.

Poor:
too clayey.

Good.

[ T
[} [}
S0il name and i Roadfill Sand | Gravel Topsoil
map symbol ! !
1 i
= :
1 L]
| |
lemmeccccccccccacnaaas {Fair: Unsuited: iUnsuited: Good.
Altus i low strength. excess fines. { excess fines.
1 ]
[} ]
2, 3emccmcnccnnannnn {Fair: Unsuited: {Unsuited: Fair:
Aspermont i low strength. excess fines. | excess fines. too clayey.
1 ]
] I
------------------- {Fair: Unsuited: {Unsuited: Fair:
Aspermont i low strength. excess fines. { excess fines. slope,
i ! too clayey.
] 1
1 1
y B meeeeeees {Fair: Unsuited: iUnsuited: Good.
Clairemont i low strength. excess fines. | excess fines,
i ]
I 1
Ty Bemmmmccmceeceeee JPoor: Unsuited: iUnsuited: Fair:
Cobb | thin layer. excess fines. | excess fines, thin layer.
1 ]
I |
------------------- {Poor: Unsuited: tUnsuited: Fair:
Cosh | thin layer. excess fines, | excess fines. thin layer.
t 1
] ]
10%: ' |
i ]
t
i
]
|
]
|
|
1
|
i
i
|
'

Good.

Fair:
slope.

Fair:
too clayey.

Poor:
too clayey.

Poor:
too sandy.

Poor:
too sandy.

Good.,

Poor:
too clayey.



8 SOIL SURVEY
TABLE 9.--CONSTRUCTION MATERIALS-~Continued
i
Soil name and i Roadfill Sand Gravel Topsoil
map symbol H
1
|
'
23, 24-ccmmmcccccccoan {Fair: Unsuited: Unsuited: Poar:
Miles { low strength. excess fines. excess fines. too sandy.
1
I
25, 26-cememcmmm————ae 'Fair: Unsuited: Unsuited: Fair:
Miles { low strength. excess fines. excess fines. thin layer.
i
]
3 {Poor: Unsuited: Unsuited: Poor:
Randall | shrink-swell, excess fines. excess fines. too clayey.
| low strength.
]
1
28emcccen B | Poor: Unsuited: Unsuited: Fair:
Rotan | low strength. excess fines. too clayey.
i
29%: i
Rotan part-------c--- {Poor: Unsuited: Unsuited: Fair:

Winters part----

Miles partee-==a

Rowena
31, 32---coomeme-
Sagerton

33ccmcnca- ———————
Springer

3, 35-mmmmmmeee-
Tillman

Vernon

39%:
Vernon part-----

Weymouth Variant

12, 43, UHacaea-s -
Wichita

i low strength.

1Poor:
i low strength.

{Fair:

i low strength.
t

1

tPoor:

i low strength,
! shrink-swell.
1

1

[

{Poor:
| low strength.

i\ shrink-swell,
{ low strength.
1

| shrink-swell,
i low strength.
1

{ shrink-swell,
! low strength.
1
1
1
1

! shrink-swell,
i low strength,
]
]

{Poor:

| low strength,
{ shrink-swell.
1

1

|Poor:

{ thin layer.

i

[}

{Poor:

{ low strength.

{Poor:

i low strength.
]

]

{Fair:

i low strength,
1

[}

n
excess fines.
Unsuited:
excess fines.
Unsuited:
excess fines.
Unsuited:
excess fines.

U

1

1

!

]

]

)

[}

T

]

1

1

t

|

i

i

)

[]

)

]

)

]

[l

]

)

[]

]

[]

[

)
iUn
| excess fines.
i

t

|

!

1

]

1

1

|

Ll

]

)

]

i

]

1

i

i

!

)

[

t

t
iUnsuited:
| excess fines.
1
1

{Poor:

excess fines.

Unsuited:
excess fines.

Unsuited:
excess fines.

Unsuited:
excess fines.

Unsuited:
excess fines.

n
excess fines.

Unsuited:
excess fines.

Unsuited:
excess fines.

Unsuited:
excess fines.
Unsuited:
excess fines.
Poor:

)
]
)
]
|
)
[}
i
)
]
|
]
|
1
]
)
1
|
1
1
1
]
[l
1
'
)
1
!
[]
]
tUnsuited:
1
1
|
]
]
|
]
i
[l
]
)
1
]
]
]
]
]
]
i
|
]
]
|
iPo
| excess fines.
]
]

excess fines.

Unsuited:
excess fines.

Unsuited:
excess fines.

Unsuited:
excess fines.

Unsuited:
excess fines.

nsuited:
excess fines.

Unsuited:
excess fines.

Unsuited:
excess fines.

Unsuited:
excess fines.

Unsuited:
excess fines.

Unsuited:

n

excess fines,
Unsuited:
excess fines.

Unsuited:

n
excess fines.

Unsuited:
excess fines.
Unsuited:
excess fines.
Unsuited:

xcess fines.

T
¥
i
[l
|
]
I
|
|
[l
]
1
1
1
1
1
1
|
i
]
1
]
1
]
i
'
[]
]
i
1
1
[
]
[l
[}
1
I
|
]
]
i
]
t
|
]
[}
]
]
[l
]
]
]
t
1
]
]
]
]
]
]
1
1
i
Y
t
I
t
I
[
|
[]
]
'
1
i
)
[}
[l
]
i
[l
i
1
1
)
]
)
]
!
]
1
1
1
1
]
]
|
]
]
1
]
]
]
1
1
i
|
]
]
'
i
]
i
1
|
1
|
1
[}
]
i
iun
i e
]
\

a
too clayey.
Fair:

thin layer.
Fair:

thin layer.
Poor:
too clayey.

Fair:
too clayey.

Poor:

o
too sandy.
Fair:

too clayey.

Poor:

o
too clayey.

Poor:

o
too clayey.

Poor:

o]
too clayey.

Poor:

o
too clayey.
Poor:
too clayey.

Fair:
too clayey.

Fair:

a
too clayey.

Fair:
thin layer.

Good.

% See map unit description for the composition and behavior of the map unit.
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TABLE 10.--WATER MANAGEMENT

[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 soil
was not evaluated]

Limitations for-- Features affecting--

T T
} [}
Soil name and | Pond | Embankments, ] i
map symbol i reservoir H dikes, and i Irrigation { Terraces and iGrassed waterways
| areas | levees i ] diversions i
1 ] i | i
i | i i i
| T TR, |Moderate: |Moderate: |Favorableeeeamasn {Favorable-======= {Favorable.
Altus { seepage. | unstable fill, i i i
i | piping, i | |
] | compressible. H ] |
] ] ] 1 t
] ] ] 1 ]
2, 3, Hoccmcmaaaaa |Moderate: 18lightecccccaaenaa iSlope, 1Slope---~cenccnaa {Erodes easily,
Aspermont | seepage. ] | erodes easily. | E slope.
1 1 ] 1
I 1 I [} I
5, bemmmccccmaaea Moderate: 1Slightececaccacan- {Floodsacmmmaaaaan iNot needed--=e--= iErodes easily.
Clairemont | seepage. ' i | ]
[l 1 ) 1 t
) ] ] ] 1
Ty Beemmmmmameeeee iSevere: iModerate: {Erodes easily, {Depth to rock----iRooting depth.
Cobb ! depth to rock. | thin layer. | rooting depth. |
1 1 1 1 ]
1 1 1 1 |
R |Severe: |Severe: |Rooting depth, iDepth to rock, {Rooting depth,
Cosh i depth to rock. i thin layer, | slope, { rooting depth. | droughty.
! ] | droughty. ! !
| | i i i
10%: : : : : !
Cottonwood part--iSevere: iSevere: iDroughty, iDepth to rock,  |Droughty,
{ depth to rock, | unstable fill, ! rooting depth, | rooting depth. | rooting depth,
| seepage. | seepage, | excess salt. i { excess salt.
' { thin layer. ] ' |
| | i ] i
Knoco part------- 1Slight-meeemcaaa— |Moderate: INot needed------- iNot needed------~ {Not needed.
! | low strength, ] ' i
' | shrink-swell. ] i ]
1 1 1 1 ]
I 1 ] 1 I
11, 12-csccmmenmm- |Severe: iModerate: |Fast intake------ {Erodes easily----|Favorable.
Enterprise | seepage. | piping, i i |
| | unstable fill. ! E E
1 [ ]
1 ) ] ] [}
13, 14, 15, 16----{Severe: {Moderate: jFast intake, {Seepage, {Erodes easily,
Hardeman | seepage. | unstable fill, | slope. i erodes easily, | slope.
| | piping, ' | slope. '
] | low strength. ! ' |
1 1 1 + 1
1 1 1 ! I
LR 18lighteeccrccnacaa iModerate: iSlow intake------ |Percs slowly----- {Percs slowly,
Hollister H ! unstable fill, i | { droughty.
! | compressible, ' '
] | shrink-swell. ' i i
i | ' | i
18%: i i | i i
Knoco parteeeeee= 1Slightemeccccccaaa |Moderate: iNot neededeecewe-= iNot needed------- iNot needed.
' ! low strength, ' i ]
| | shrink-swell. ! i i
1 ] ] ) [l
I ] [} I ]
Badland part. i i | i |
t [l 1 ) ]
t I [} 1 ]
10cmccccnnnanmnnnn |Severe: {Moderate: |Seepage, iNot neededmeeec-- {Favorable.
Lincoln | seepage. | unstable fill, ; fast intake. | ]
] i piping. i ! i
i i | i i
20%:; 1 ! | ] i
Lincoln part----- i Severe: iModerate: | Seepage, iNot needed-====m=- {Favorable.
! seepage. ! unstable fill, | fast intake. ' !
i { piping. ) i ]
: ! | | :
Yahola parte----- | Severe: {Moderate: 1Flo0dS=mcaccanaaa iNot needed-=a=a-- {Not needed.
| seepage. | unstable fill, | H H
' i seepage, i i !
i ! piping. ) ] '
] H ! ] i

See footnote at end of table.
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TABLE 10.--WATER MANAGEMENT--Continued

Limitations for-- Features affecting--

depth to rock. thin layer,

Weymouth Variant
low strength.

] 1
) |
Soil name and | Pond \ Embankments, | i ]
map symbol | reservoir i dikes, and i Irrigation ! Terraces and |Grassed waterways
| areas | levees | : diversions i
] i | i i
] i | i i
21, 22em=rmmemmw=- 1Slight--m-mmnoe-mun |Moderate: {Floods, INot needed--wmm== INot needed.
Mangum | ! shrink-swell, ! slow intake. H 1
H i compressible. i ! i
] ] [ 1 1
1 1 ] 1 I
23, 24, 25, 26----i{Moderate: 18light=reemmeena=-" |Fast intake, !Soil blowing===== |Favorable.
Miles | seepage. i { soil blowing, i !
i ] | slope. ! !
! ! i i ]
2Teemmmem e ———= 1Slight~----menmea-= |Moderate: 1Slow intake, INot needed-----== iNot needed.
Randall H ! unstable fill, | wetness. | '
| ! hard to pack. | i |
] 1 i t [l
[l 1 ] ) 1
28ecemmeme e |Moderate: iModerate: |Slow intake------ |Favorable-~-=~-== |Favorable.
Rotan | seepage. | compressible, i i H
| { piping. i | :
i ! i ' ]
29%: | | i ' '
Rotan part--=---- {Moderate: {Moderate: 1Slow intake-=-=e-- {Favorableeesaa=-- {Favorable.
| seepage. | compressible, i | i
i i piping. : | |
] ! | ' |
Winters part----- |Moderate: iModerate: 1Slow intake, |Favorable==-===== |Percs slowly.
| seepage. | compressible, | slope. | i
{ | plping. i i !
i i ! i |
Miles part--==-e==- |Moderate: 1Slight-meecccccaan~- {Fast intake, 'Soil blowing--=--~ {Favorable.
| seepage. ] | soil blowing, i i
i i | slope. ' i
i i i ) '
30-vemcmmmeerae———- {Moderate: |Moderate: {Favorable-e==-==-=~ {Favorable-----~-- {Favorable.
Rowena | seepage. ! unstable fill. E ] '
] ] 1 t
] 1 I 1 ]
31, 32----ememmam- |Moderate: |Moderate: 1Slow intake---=--- {Favorable-~e~=w=- {Favorable.
Sagerton | seepage. | piping. E E H
1 i )
t ] 1 ] 1
33—mcmmrm e iSevere: iModerate: {Fast intake, {Too sandy, {Erodes easily.
Springer | seepage. | seepage, ! erodes easily. | erodes easily. |
i i piping. ! ‘ i
| i i | 1
34, 35e-mcececanoa- 1Slight—===cmcme=a- |Moderate: iPercs slowly, {Percs slowly----- iDroughty,
Tillman ' | compressible, | slow intake. ' | percs slowly.
H | low strength, 1 i |
i ! shrink-swell. i 1 1
i . | ! ! i
36--emmmmmmemcana= 18lightem==macmae-- |Moderate: 1Slow intake-=---- {Percs slowly----- |Percs slowly.
Tobosa | | compressible, i H !
H ! unstable fill. i i !
1 ] 1 1 ]
I 1 ] ' i
37, 38----ccmmen-- 18lighte==am-enem= iModerate: iSlow intake, {Favorable~==~---- {Droughty,
Vernon i ! hard to pack. | percs slowly, H | percs slowly,
| i | droughty. ' i slope.
' ] ] | |
39%: | ] ' i |
Vernon part------ 1slight—=m—=--eemwa iModerate: 1Slow intake, {Favorable-cacen~=-- iDroughty,
| ! hard to pack. ! percs slowly, H ! percs slowly,
1 | ! droughty. i ! slope.
+ 1 1 t ]
1 1 1 1 ]
Owens part------- 1Slight---~=e-er=-- {Moderate: iDroughty, iSlope, iDroughty,
H | compressible. | percs slowly. ! rooting depth. | erodes easily.
‘ | | : :
Knoco part------=- 1Slighteeammmer—ae=- |Moderate: INot needed----=-= ‘Not neededeme=n-- INot needed.
! low strength, ! | |
H shrink-swell. i ' i
] 1 1 ]
[} 1 | ]
1 |Rooting depth----}Rooting depth--=-=}Rooting depth.
1 ] ]
| s ;
| | '

]
)
]
|
§O, Ylemmrmcenm=m |Severe: {Moderate:
]
1
i
[]
]

See footnote at end of table.
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TABLE 10.~--WATER MANAGEMENT--Continued

Limitations for--

Features affecting--

| seepage,
i piping.

T T
' ]
S0il name and | Pond 1 Embankments, | T :
map symbol i reservoir i dikes, and H Irrigation { Terraces and |Grassed waterways
1 areas 1 levees i ] diversions i
! i ! ! !
: | : : !
42, 43, Hleeeacaae iModerate: |Moderate: 1Slow intake~~---- {Favorable-~—=ae-- {Favorable,
Wichita | seepage. | compressible, ! | i
i ! piping. | ] !
' ] ' ' )
L L e rre iModerate: iModerate: 1Slow intake, {Favorableeeesecaa iPercs slowly.
Winters | seepage. | compressible, { slope. 1 !
i i piping. | | |
| | | | i
R e L T Tar | Severe: iModerate: {FloodSs=wmenecnaan iNot needed-cemau- iNot needed,
Yahola | seepage. { unstable fill, H !
) t
| i
1 1
1 1
1 [l

* See map unit description for the composition and

behavior of the map unit.
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SOIL SURVEY

TABLE 11.~-RECREATIONAL DEVELOPMENT

[Some terms that describe restrictive soil features are defined in

definitions of "slight," "moderate," and "severe."

soil was not rated]

the Glossary.

See text for
Absence of an entry indicates that the

Cottonwood part

Knoco parte-------

{Moderate:
| slope,
| dusty.
)
]
1

| Severe:
too clayey,

Moderate:
slope,

Severe:
too clayey.

Severe:

Severe:
too clayey,
percs slowly.

Moderate:
dusty.

Severe:
too clayey.

T T T T
1 1 1 ]
Soil name and | Camp areas ! Picnic areas i Playgrounds ! Paths and trails
map symbol ' | ' !
i ] ] i
[] T T T
1 [} ] ]
| i i i
Joccememmmmm——————e {Slight-mm=ccmmman- 1§1light-memememmo=o—ana!Slighteaeamaaamoan 'slight.
Altus ] 1 i '
i ' 1 1
2, 3==ccmmmmmeme——- 18light----ccccrea- 1Slighte—eceeoaee- iModerate: 1Slight.
Aspermont i i ! too clayey, !
i i ! slope. !
i ' \ '
. {Mcderate: {Moderate: {Severe: iSlight.
Aspermont i slope. i slope. i slope.
b ) 1 t
1 ] I ]
T et |Severe: 18light-eeccmceaan iModerate: iSlight.
Clairemont | floods. 1 i floods.
] [l 1 )
[ ] 1 1
[ e T |Severe: {Moderate: iSevere: {Moderate:
Clairemont i floods. i floods. i floods. i floods.
) ) 1 1
1 { I I
7, Bememmeccncanax ~==={38light---cmccren=-- 18light--cmmmccwmmm iModerate: 18light.
Cobb ! ' | depth to rock. !
[) 1 1 ¥
] I [} ]
T 1Slighteemameeaemn 1Slighteeamammenan |Severe: iSlight.
Cosh i depth to rock. i
1 ]
1 1
10%: i :
1 1
]
;
1
'
]
I
(]
t
)
]
+

Enterprise

12mmmmmmmmomeem e

Enterprise

Hardeman

1, 15==ccmmemcaan

Hardeman

1fmmmmmc e —_—————

Hardeman

Hollister

18%:

Knoco part--------

Badland part.

Lincoln

20%;

Lincoln part------

Yahola part-------

[]
1
{ percs slowly.
]
1
1

1Slight-=cmmeacenaan

{Moderate:
slope.

Moderate:
percs slowly,
too clayey.

Severe:
too clayey,
percs slowly.

Severe:
floods.

Severe:
floods.

Severe:
floods.
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]
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1
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b
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See footnote at end of table.
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| dusty.
1
|
1
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1
1
|
]

Moderate:
too clayey.

Severe:
too clayey.

Severe:
floods.

Moderate:
floods.
Moderate:
floods.
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t
t
]
1
1
]
]
i slope.
i
|
[
|
{
|
1
|
]
]
]

1811ghtommmmmmmmm e

|Moderate:
| slope.

iModerate:
slope.

Severe:
slope.

Moderate:
percs slowly,
too clayey.

1
1
1
1
1
1
1
]
1
1
t
]
)
L]
]
1
1
I
|
iSevere:
\ too clayey,
| percs slowly.
1
I
1
I
1
I
)
]
i
)
I
i
]
]
i
1
I
1
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]
]
]
1
1

Severe:
floods.

Moderate:
floods.

Moderate:
floods.

181light.

Slight.

{Slight.
Slight.
Slight.

Moderate:
too clayey.

Severe:
too clayey.

Severe:
floods.

Moderate:

o
floods.

Slight.



KNOX COUNTY, TEXAS

TABLE 11.--RECREATIONAL DEVELOPMENT--Continued

T T T T
] ] ] 1
Soil name and 1 Camp areas 1 Picnic areas | Playgrounds | Paths and trails
map symbol ! ! ] !
: 1 ) '
i H ' i
| i i i
e |Severe: |Severe: {Severe: {Severe:
Mangum | floods, | too clayey. | percs slowly, | too clayey.
! percs slowly. ! ! floods. !
1 ] i 1
I ' 1 ]
22-mmmmeccmmmccaaaae | Severe: | Severe: {Severe: | Severe:
Mangum ! floods, | floods, | percs slowly, ! floods.
| perecs slowly. | i floods, '
1 ] 1 ]
1 1 ] [}
e L L LT {Moderate: {Moderate: |Moderate: {Moderate:
Miles { too sandy. ! too sandy. { too sandy. | too sandy
1 1 i | )
I [} I I
R iModerate: {Moderate: iModerate: {Moderate:
Miles | too sandy. | too sandy. { too sandy. | too sandy.
1 ) N 1 +
1 ] 1 ]
L T {Slightemececenceaa {Slightmeeemcacacaaaac!Slightammcaccacnan- iSlight.
Miles ] ' !
i i i ]
26~ mmm e eeeeaeeees 1Slight———mcmcmeans 18lightecmcccc e tModerate: 1Slight.
Miles : ' | slope. | :
(] ) [ []
I ] ] ]
e ettt L T T TS {Severe: {Severe: {Severe: | Severe:
Randall | wetness, | wetness, | wetness, | wetness,
| too clayey. ! too clayey. i too clayey. | too clayey.
[) 1 1 1
' ] ] 1
T T iModerate: {Moderate: {Moderate: {Moderate:
Rotan | percs slowly, | too clayey. | too clayey, | too clayey.
| too clayey. ' | percs slowly. i
L] 1 t ]
] 1 1 t
29%: i ] ] '
Rotan part------ceeaca. iModerate: iModerate: iModerate: {Moderate:
| percs slowly, | too clayey. | too clayey, i too clayey.
| too clayey. ' | percs slowly. ]
] ] t i
] ] 1 I
Winters partec-=m---- {Moderate: 18light emmeimceccaan |Moderate: {Slight.
| percs slowly. i { percs slowly. H
] 1 ) [l
] ] I ]
Miles part----—--a---- 18lighfecmmcccaaaas 18lighte-emmcocmcana 18light-mmemmcmmmee iSlight.
[ i 1 t
] 1 1 t
30ccccccccccmcceaaa iModerate: |Moderate: |Moderate: |Moderate:
Rowena | percs slowly. | too clayey. i too clayey, | too clayey.
| ) { percs slowly. !
) 1 [] ]
I ] ] I
3lesmcccmcem el Moderate: iModerate: iModerate: |Moderate:
Sagerton | percs slowly. | too clayey. | percs slowly. | too clayey.
1 1 ) - 1
I | I 1
32---cenan e e ‘Moderate: IModerate: {Moderate: |Moderate:
Sagerton | percs slowly. | too clayey. | slope, | too clayey,
! ! | peres slowly. |
1 ] 1 )
] | L] |
33 e aa iModerate: {Moderate: {Moderate: {Moderate:
Springer | too sandy. | too sandy. { too sandy. | too sandy.
] | 1 +
1 t ] t
34, 35cccccmcccaeeaee {Moderate: {Moderate: |Moderate: {Moderate:
Tillman | percs slowly, { too clayey. | percs slowly, | too clayey.
i too clayey. ' | too clayey. |
i 1 t 1
I i 1 I
36emmcm e eeee |Severe: | Severe: | Severe: Severe:
Tobosa | peres slowly, | too clayey. | peres slowly, | too clayey.
| too clayey. ' i too elayey.
1 ) ) i
I ] ] I
37, 38--cccccmmecaaes {Moderate: |Moderate: |Severe: {Moderate:
Vernon | percs slowly, | too clayey, ! too clayey. | too clayey.
| too clayey. ! '
t ] 1 {
] I 1 |
39%: i i ]
Vernon part--e-eece-o {Moderate: {Moderate: |Severe: {Moderate;
! percs slowly, | too clayey. i slope, i too clayey.
| too clayey. ' - too clayey. |
i ' i i
See footnote at end of table.



SOIL SURVEY

TABLE 11.--RECREATIONAL DEVELOPMENT--Continued

T 1 T T
] 1 1 [}
Soil name and | Camp areas H Picnic areas 1 Playgrounds | Paths and trails
map symbol i ! i
i i i i
: | i ]
i ! | i
39%: ) i ] |
Owens part---=ece--e-- |Severe: !Severe: iSevere: iSevere:
| too clayey, | too clayey. i slope, i too clayey.
| percs slowly. i | too clayey. |
] t t 1
) ] ] i
Knoco parteecss—eem=-- |Severe: |Severe: iSevere: {Severe:
| too clayey, | too clayey. | too clayey, i too clayey.
| percs slowly. i | percs slowly. h
1 | 1 ]
I | [} ]
4o, Ulam-eeccmmmencnan {Moderate: iModerate: {Moderate: |Moderate:
Weymouth Variant \ too clayey. | too clayey. | slope, | too clayey.
: ! | too clayey, i
! ' ! depth to rock. !
[l t 1 []
[} ] I ]
42, 43, UYeccmmcmcaan- {Moderate: |Moderate: {Moderate: tModerate:
Wichita | percs slowly. i too clayey. | percs slowly. | too clayey.
] 1 i b
] 1 1 1
L L TR e |Moderate: 18lighteemeeeana- {Moderate: {Slight.
Winters ! percs slowly. i ! percs slowly. i
[] 1 t 1
] ] | ]
L e ittt iSevere: iModerate iModerate: iSlight.
Yahola | floods. t floods | floods. 1
1 i (]
1 | )

* See map unit description for the composition and behavior of the map unit.
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Absence of an entry indicates that the

KNOX COUNTY, TEXAS

TABLE 12.--WILDLIFE HABITAT POTENTIALS

[See text for definitions of "good," "fair," "poor," and "very poor."
soil was not rated]
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See footnote at end of table.
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TABLE 12.--WILDLIFE HABITAT POTENTIALS--Continued

Potential as habitat for--

Potential for habitat elements

Rangeland
wildlife

Openland
wildlife
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% See map unit description for the composition and behavior of the map unit.



KNOX COUNTY, TEXAS

TABLE 13,.~-~ENGINEERING PROPERTIES AND CLASSIFICATIONS

[The symbol < means less than; > means more than.

estimated]

Absence of an entry indicates that data were not

87

i loam.
1

i i | _Classification {Frag- | Percentage passing ] ]
Soil name and {Depth| USDA texture | i iments | sieve number-- iLiquid | Plas-
map symbol ' | | Unified } AASHTO | > 3 | i i i I limit | tieity
| | | : jinchest 4 | 10 | 40 | 200 | | _index
i In | i ] | Pet 1 T i | i Pet |
i ] ] i i | i ] i i ]
Y { 0-18|Fine sandy loam }SM, ML, |A-l i 0 | 100 {98-100{94-100}36-60 | <30 | NP-10
Altus i ] i sC, CL | | i | ' i i i
{18-80{Fine sandy loam,{SM, ML, IA-f%, A=6{ 0 | 100 {98-100.90-100}36-65 | <37 | NP-16
! ! sandy clay ! sC, CL | ' ] | ' | i H
i i loam. | ] ] i ] ' : i |
i i | | ] ' ] | | ' |
2, 3, Jeemmmcmcmaaa | 0=-151Silty clay loam |CL 1A=T-6, | © } 100 {98~100190-100{51-90 | 30-45 | 12-28
Aspermont ! ! ! | A-6 | i i | ! ' '
{15-36 |Loam, silty clay|CL '4-7-6, | O | 100 195-100{80-98 |51-95 | 30-45 | 12-28
' | loam, clay ! | 4-6 ] | | i | i
| | loam. ! ! i ' ' ' ] i i
{36-601Silt loam, loam,|CL 1A-Y, ! 0 ! 100 !95-100)85-100{51-95 | 25-45 { 8-30
| | silty clay : i A-6, i ' ' ' ' ' '
i { loam. ' | A=T7 i i i ] ] i '
| 1 | ] 1 i i ' | | i
5, bememmccccccnaaa | 0-801Silt loame=e-ec-a {CL, CL-ML}A-4, A=-6} O i 100 }98-100}95-100}51-95 | 25-40 | 7-20
Clairemont ) i ' { | i i ! | i i
1 ] 1 1 1 1 1 + t ) 1
1 t ] i 1 1 ] t 1 ) 1
76 g; -------------- E 0-6 |Fine sandy loam |SM, SM-SCSA-?-H, HE) E90-100l90-100{75-90 130-50 | 17-25 | 3-7
o i i i 1 A-b ] ! ! ] ] | ]
{ 6~34iSandy clay loam |SC, CL, |A-6, A-4] O 190-100}85-100{80-98 {40-60 | 20-40 | 7-20
i | ! 8M-3C, | ] ' ] i ' 1 |
i i | CL-ML i | | i i i |
{34-40!Unweathered S R R SRR O (R R
i | bedrock. i i i ' i i ] i i
! ! | P ] Vo | i ! '
T | 0-6 {Fine sandy loam }SM, SM-SC!A-2-4, ! 0-5 190-100190~100}70-90 {30-50 | 15-25 | 2-7
Cosh ] ] i | A=Y i i i i i i i
| 6-18{Sandy clay loam |SC, CL {A-6, A-U4} 0-5 190-98 190-98 {80-95 {uU0-55 | 25-36 | 8-18
i 18-24 Weathered e e e
! ! bedrock. | | ' i j ' ! | !
i i i i i i i i ] i i
10%: ! ] i | ' i i | i ' '
Cottonwood part--~{ 0-8 |Clay loam=~==a-- {CL, CL-ML}A=Y4, A=6}! O ! 100 | 100 }85=100}55=75 | 20=35 ; U4-15
| 8~24|Weathered T S N DR JRTACU R IISOUR IO ISR
i ! bedrock. ' ' ] ] ] | i i i
i i i i i ] i i ] ' |
Knoco part---e---- | 0-8 |Clay-==eeccmanan iCL, CH |A-7-6, | 0-5 {90-100!90-100{90-100{80-98 | 32-60 | 14-38
i i ] | A-6 i | f i i i i
| 8-60i{Shaly clay, clay!CL, CH }A-7-6, | 0-5 }90-100}85-100{60-100{60-95 | 30-60 | 13-38
] i i | A-6 ! i ! i | | i
) i i i | i | | ] ' '
11, 12emccmmcncacan ! 0-72{Very fine sandy |{CL-ML, JA-U, A-6} 0 | 100 }98-100{90-100}55-90 | 20-32 | 3-12
Enterprise ' ! loan. i ML, CL | { ' | | ] E |
i i i ] i i i ] i ! i
13, 14, 15, 16-~=-= | 0-13|{Fine sandy loam |ML, SM, |A-%4, i 0 | 100 }98-100{70-95 {30-75 | 16-27 { 2-9
Hardeman ! ! ! CL-ML, | A-2-4 | ! 1 ' : ' :
i i { SM-sC | i i i i i i |
113-60(Fine sandy loam,|SM, 1A=, ] ! 100 198-100170-95 {30-70 | 16-25 | 2-7
] | loam, | SM-5C, | A-2-4 i ] ' | ' ]
' i i CL-ML, ! | ] ' | ! ! t
i ] | ML i i ] ' i i i i
] ! | ! ! | | i i ' |
17memmemccccccccena | 0-6 {Clay loamMeces—w= iCL 1A-6, ] ! 100 }98~100{90-100{75-95 | 35-50 | 17-30
Hollister ' Vo ! | A-7-6 | | i i { i |
i 6-62iClay, silty elayi|CL, CH 1A-6, 0 198-100195-100}95-99 }75-98 | 38~70 | 20-45
' ! loam, clay ! 1 A-7-6 | 1 | i i | )
i ! loam. i | | ' | | i | |
162-80{Clay, silty clayiCL, CH }A-6, i 0 198-100}95-100{85-99 {70-98 | 35-60 | 18-40
! ! loam, clay ! i A-T-6 | | i ! | | '
] i ] i ' i ] i |
' ] ] i ! i i i '

See footnote at end of table.
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TABLE 13.--ENGINEERING PROPERTIES AND CLASSIFICATIONS--Continued
USDA texture

Depth
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i | ) | Classification [Frag- | Percentage passing | !
Soil name and {Depthi USDA texture | i jments | sieve number-- iLiquid | Plas-
map symbol ' | | Unified | AASHTO | > 3 | ' ! ' | limit | tiecity
: J | ] Yinches)- 4 | 10 ) 4o } 200 | | index
{ In | ' | i Pct ) ] i i Pct |
: i i i i i i i ] | i
29%: i i ] | i | ) ] | | i
Miles parte-ea--e-- | 0-10|Fine sandy loam |SM, 1A-2-4, {1 0 195-100/90-100!80-98 }25-55 | 18-25 | 2-7
| i } SM-SC, | A-4 | | | i ' i '
[ i i CL-ML, | : ' i i | : [
i T | ML ' i ' i i | | i
110-70!Sandy clay loam,iCL, SC, |A-4, ! 0  195-100/90-100}90-98 }30-72 | 20-40 | 4-22
i | clay loam. | SM-SC, | A-6, ' ' ] i | 1 i
| | | CL-ML | A-2-4, | | | | | | :
| ' | | A-2-6 | : i i ' ' '
' | | |- | i | i : i i
30-m-mmmmmmemeeeeee | 0-8 iClay loam------- o {A-6, A-T{ O  195-100{90~100185-100170-85 | 35-50 | 15-30
Rowena ! 8-32iClay, clay loam |CH, CL  {A-~7 i 0 195-100{95-100{90-100{75-95 | 41-55 | 25-35
{32-70(Clay, clay loam,iCH, CL  1A=6, A-7{ 0 185-100}75-100{65-90 155-85 | 35-55 | 15-28
i i silty clay i i i ] i i | i |
i | loam. ! i | ] | ! ] ! ]
| ' i ' i i ] | ' i |
31, 32-ccereccncen- } 0-8 {Clay loam-====-- iCL 1h-6, A-U] O 195-100195-100{90-100}55-80 | 25-35 | 8-18
Sagerton | 8-36iClay loam, clay |CL 14-6, i 0  195-100{95-100{90-100}65-95 E 36-50 E 18-30
| i i | A-T-6 ) i ! | i i i
136-80|Clay loam, clay iCL {A-6, A-4} 0  {90-100{90-100180-100160-85 | 25-40 | 8-22
] 1 1 1 ] ] ] i 1 1 1
| [} I I ] [} [} i 1 | 1
R et T ! 0-18}Loamy fine sand |SM, {h=-2-4, | O 198-100195-10070-96 | 8-25 | <22 | NP=4
Springer i ' | SP-SM, | A-3 i i i ! i i i
i i ! SM-SC | ' ] i i i | i
118-501Fine sandy loam {SM, SM=SCiA=-2-4 | 0 }98-100{95-100{75-99 {11-35 | 18-25 | 2-7
150-68|Loamy sand, 1SM, 14-2-4, | O 198-100195-100]70-96 | 8-25 { <22 | NP-U
| | loamy fine | SP-SM, | A-3 i | H i i i |
' ! sand, fine | SM-SC |} ' 1 ! ' ' i i
] ! sand. | A i | i | ] i i
168-80!Fine sandy loam,}SM, tA-2=4, | 0  198-100/95-100175-99 |11-45 | 18-25 { 2-8
' ! sandy clay ! SM=SC, | A-4 | | 1 ) | i '
| | loam. | sC ] i ' i I | | !
i i | | i ] | ! ! | ]
34, 35---cocmmeea- | 0-7 {Clay loam-—ee-a- {CL tA-6, i 0 ! 100 -)95-100190-100}70-95 | 35=-50 | 17-30
Tillman ' | i | A-T7-6 ' i i i i i
i 7-56iClay===-=ccecaa= iCcL, CH {4=6, i 0 195-100}90-100{90-98 {70-98 | 38-60 E 20-38
| i i | A-7-6 | i i | i i i
156-80{Clay--~-~~~=~~--=~ iCL, CH 1A-6, ! 0-5 190-100!85-10065-95 }60-95 | 30-60 | 15-38
| i ' | A-T-6 | i ' ' ' |
] i | i | | | ' i i ]
R et i 0-60{Clay~m=-mceeaea- I CH 1A-T-b6 ! 0-5 {80-100}75-100/75-100]75-98 | 51-72 | 30-45
Tobosa 160-80)Clay, silty clayiCH, CL {A=7-6 E 0-5 180-100}75-100}75-100{70-95 | 45-65 E 25-40
] 1 [ ] t ] ] [} ]
I 1 | I 1 ] I [} ] ] t
37, 38-~-mmcmecaaao | 0-8 iClay~-mmmemm—m-a- iCL, CH  }A-6, { 0 195-100}90-100}90-100{80-98 { 38-60 | 20-38
Vernon i ' ! | A-T-6 ) i i i ! ! !
i 8-32iClay-==mv-mmnueo {CL, CH 1A-6, i 0 195-100!90-100}90-100{80-98 | 38-60 | 20-38
] i | | A-7-6 ) i i | i | i
132-60{Shaly clay-=e==- {CL, CH 14-6, ! 0-5 190-100!85-100}65-100165-95"} 30-60 | 15-38
i | i | A=T-6 ) i i . | ] i
i i i i ! 1 | i ] ] i
39%: i i | | ] | ! ] | i
Vernon part------- ! 0-8 |Clay--em-=m-omun ICL, CH  1A-6, { 0 195-100{90-100}90-100{80-98 | 38-60 | 20-38
i ] | | A-7-6 : i i i i i
| 8-32jClay---==c-maaa- iCL, CH 1A-6, 5 I :95-100:90-100:90-100580-98 5 38-60 i 20-38
i i | | A-7-6 | i | i ] i |
132-60iShaly clay-=----- {CL, CH 1A-6, ! 0-5 190-100!85-100{65-100{65-95 | 30-60 { 15-38
i i | | A-7-6 : | | ! ' i
] i | | | | \ i ' i ]
Owens parte------- t 0-7 |Clay=-m-m===on-- ICL, CH !A-7-6 | 0-5 !95-100!95-100}85-100{75-95 | 45-60 | 22-32
| 7-15iClay, clay loam {CL, CH [A-7-6 | 0-5 1{95-100{90-100{85-100{75-95 | 45-60 | 22-32
{15-40{Shaly claye===== {CL, CH |A-6, | 0-5 190-100{85-100{80-100{55-95 | 40-55 } 25-35
i i i | A-7-6 | | | | | | ]
] ! i | | | i i i i i
Knoco part-------- | 0-8 {Clay--ms=mmmmmnn ICL, CH 1A-7-6, | 0-5 {90-100{90-100{90-100!80-98 | 32-60 | 14-38
' ] | | A-6 ' ' | i i i ]
| 8-60iShaly clay, claylCL, CH 1A-T-6, | 0-5 {90-100}85-100{60-100{60-95 | 30-60 i 13-38
i i | | A-6 ] i i i i i i
H 1 i 1 ] i
1 1 I I 1 I

1
I

See footnote at end of table.
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TABLE 13.--ENGINEERING PROPERTIES AND CLASSIFICATIONS--Continued

Classification |Frag- Percentage paséing

T T ¥ T T T
1 1 ] (] ] 1
Soil name and |Depth| USDA texture | | iments | sieve number=-=- tLiquid | Plas-
map symbol i i ! Unified | AASHTO |} > 3 | i i i ! limit | ticity
| ' 1 | tinches| 4 ! 10 } 40 | 200 | \ index
i In | i | | Pct ] i i i Pet |
) | ] i | i i i ! i |
40, Ulemmmmcmmaaaan ! 0-9 |Clay loam-=-=-=-- iCL {A-6, 10 195-100190-100!80-100}65-90 | 30-42 | 12-25
Weymouth Variant | ' | | A-7-6 | | ] H | | 1 '
| 9-32iClay loam-~=e=== 1CL 1A=6, 10 180-100!75-100{70-98 }65-92 | 30-42 | 12-25
] ! ' | A-T-6 i i i | i i
132-40}Unweathered | -—- | o= T B EE i BT BT T LD
' | bedrock. ] i i ] i i | i
t ] 1 ] 1 t 1 ] 1 [l 1
| ] I ] ] 1 1 ] ] [l I
42, 43, Uheoecouaa- i 0-8 |Clay loam--=~-=- iCL 1A-6, A-4} O 198-100}98-100}90-100}60-80 | 25-36 | 8-18
Wichita ! 8-52iClay loam, clay |CL EA-6, 6 10 E95-100i95-100!95-100}70-95 | 36-50 | 18-32
] : | | A-T- | i i ] | | ]
162-70!Clay loam, clay |CL 1A-6, HE) 195-100)90-100{85-100,70-85 | 25-45 | 8-28
] i | V A-T-6, | | ! ] i i ]
| i i | A=Y | i ] i i i i
i i ] i i i i i i | '
S ! 0-10}Fine sandy loam |SM, SM-SC{A-Y i 0 198-100}95-100{70-90 }36-50 { <25 | NP-T
Winters 110-48|Sandy clay, {CL, CH 1A=-T-6 HE 195-100!90-100}80~100{51-75 | U41-52 | 20-30
] | clay, clay | ! i i i ' i ' i
! ! loam. ! ] | ) | ' ] ) ]
!48-70)Clay loam, sandyiCL, CH 1A-6, 10 195-100190-100}80-100{51-75 | 38-52 | 17-30
1 } clay loam, | i A-T-6 | | ] ] ] o ]
! | sandy clay. ' ! i | i i | } |
| i i i i ] i i i | i
T ! 0-12{Fine sandy loam |SM, SC, {A-Y i 0 | 100 195-100}90-100}{36-85 { <30 | NP-10
Yahola ' ! | ML, CL | ' ] | 1 i i
112-70!Fine sandy loam,iSM, SC, 1{A-4 i 0 ! 100 |95-100{90-100{36-85 { <30 | NP-10
! ! loam. ML, CL | ' ' ' | | | i
13 1 1 1 1 [] ] )
t ] 1 [} 1 i | L)

* See map unit description for the composition and behavior of the map unit.
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Entries under
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group
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1
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Erosion
factors

potential

Absence of an entry indicates that data were
Shrink-swell

T
|
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|
1
1
]
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KNOX COUNTY, TEXAS

water
icapacity

Entries under "Erosion factors-T" apply to the entire profile.
{ Permea- |Available}| Soil reaction

TABLE 14.--PHYSICAL AND CHEMICAL PROPERTIES OF SOILS
bility |

Depth

[
|
i
]
!
|
1
]

"Wind erodibility group" apply only to the surface layer.

not available or were not estimated]

Soil name and
map symbol

{The symbol < means less than.
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TABLE 14.-~PHYSICAL AND CHEMICAL PROPERTIES OF SOILS--Continued
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| i { ' i i Erosion (
Scil name and | Depth | Permea- |Available! Soil reaction] Shrink-swell | factors i Wind
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[ i 1 ] 1 i i t
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¥ See map unit description for the composition and behavior of the map unit.



SOIL SURVEY
TABLE 15.~-ENGINEERING TEST DATA
[Tests performed by Texas Highway Department]
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including

iffer somewhat from
the fine material is

The mechanical analysis in this

In the AASHTO procedure,
the fine material is analyzed by the pipette method and the

are calculated on the basis of all the material,

Results by this procedure frequently d

procedure of the Soil Conservation Service.
ions of grain-size fractions.

and the various grain-size fractions
~49 (1).

In the usual soil survey procedure,

IMechanical analyses according to the AASHTO designation T88.

results obtained by the soil survey
2ynified and AASHTO Classification made by Soil Conservatiocn Service.

4Based on the Unified Soil Classification System (2).

3Based on AASHTO designation M 145

Knox City, then east 1.2
miles on ranch road,
feet south in cultivated
field.

then north 0.8 mile,
west 0.2 mile, then 50

283 for 9.4 miles from
the intersection with

North on State Highway
State Highway 222 in

material coarser than 2 mm in diameter is excluded from calculat

table are not suitable for naming textural classes for soil.

analyzed by the hydrometer method,
the coarser than 2 mm in diameter.
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KNOX COUNTY, TEXAS

TABLE 16.~-SOIL AND WATER FEATURES

Absence of an entry indicates that the feature is nct

The symbol > means more than,

and "perched."

[The definitions of "flooding" and "water table" in the Glossary explain terms such as "rare," "brief," "apparent,"
a concern])
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TABLE 16.--SOIL AND WATER FEATURES--Continued
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-

]

Soil name H Family or higher taxonomic class

]

|

i

{
AltuSecceccaaaax T \ Fine-loamy, mixed, thermic Pachic Argiustolls
Aspermontececceccccmcaaaaa. | Fine-silty, mixed, thermic Typic Ustochrepts
Clairemont--eececcmcaaaaaa | Fine-silty, mixed (calcareous), thermic Typic Ustifluvents
Cobb-emmcccmm e { Fine-loamy, mixed, thermic Udic Haplustalfs
CoShememcmccnccccncncanaaa i Loamy, mixed, thermic, shallow Udic Rhodustalfs
Cottonwood--cmcmcccaaaaaaa y Loamy, mixed (calcareous), thermic, shallow Ustic Torriorthents
Enterprise---c-meeccccaaaaa { Coarse-silty, mixed, thermic Typic Ustochrepts
Hardeman--=ec—ccccccceeaaa { Coarse-loamy, mixed, thermic Typic Ustochrepts
Hollistereeeesacecacccaaaa | Fine, mixed, thermic Pachic Paleustolls
Knoco===ccccamamama e | Clayey, mixed (calcareous), thermie, shallow Ustic Torriorthents
Lincoln—---mecccccmaceeeo | Sandy, mixed, thermic Typic Ustifluvents
Mangum-==-emmecccccccaceea { Fine, mixed (calcareous), thermic Vertic Ustifluvents
MilesS=-emmeccccccccccanaaa { Fine-loamy, mixed, thermic Udic Paleustalfs
OWeNS=wmenmccmcmmacao e i Clayey, mixed, thermic, shallow Typic Ustochrepts
Randall---c-cccmmmcmacaaaa \ Fine, montmorillonitic, thermic Udic Pellusterts
Rotan-cecccccmcccmmccaaaaa { Fine, mixed, thermic Pachic Paleustolls
Rowenae~ermmeccccccccnaana | Fine, mixed, thermic Vertic Calciustolls
Sagerton-e-ccccccencaaaaaa { Fine, mixed, thermic Typic Paleustolls
Springer-----ceeeemcmaono | Coarse-loamy, mixed, thermic Udic Paleustalfs
Tillman-==--===coccamaaaa-x | Fine, mixed, thermic Typic Paleustolls
ToboSa=meemecccccccncanana { Fine, montmorillonitic, thermic Typic Chromusterts
Vernoneeeescccccmcccccecee } Fine, mixed, thermic Typic Ustochrepts
Weymouth Variant---------- i Fine-loamy, mixed, thermic Typic Ustochrepts
Wichita--==cccccmccaaaoaao { Fine, mixed, thermic Typic Paleustalfs
Winterseeseeecccacccccncnaa. { Fine, mixed, thermic Udic Paleustalfs
Yaholameeeesemmocacccaaaa. { Coarse-loamy, mixed (calcareous), thermic Typic Ustifluvents

t

I
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