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Either enlarged or reduced copies of the soil map in this publication can be made
by commercial photographers, or they can be purchased on individual order from the
Cartographic Division, Soil Conservation Service, United States Department of Agri-

HOW TO USE THIS SOIL SURVEY

HIS SURVEY contains information

that can be applied in managing farms
and ranches; in selecting sites for roads,
ponds, buildings, and other structures;
and in determining the suitability of
tracts of land for farming, industry, and
recreation,

Locating Soils

All of the soils of Cottle County are
shown on the detailed map at the back of
this publication. The map consists of
many sheets made from aerial photo-
graphs. Each sheet is numbered to corre-
spond with a number on the Index to Map
Sheets.

On each sheet of the detailed map, soil
areas are outlined and are identified by
symbols. All areas marked with the same
symbol are the same kind of soil. The soil
symbol is inside the area if there is enough
room ; otherwise, it is outside and a pointer
shows where it belongs.

Finding and Using Information

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

Individual colored maps showing the
relative suitability or degree of limitation
of soils for many specific purposes can be

developed by using the soil map and the
information in the text. Translucent ma-
terial can be used as an overlay over the
soil map and colored to show soils that
have the same limitation or suitability.
For example, soils that have a slight
limitation for a given use can be colored
green, those with a moderate limitation
can be colored yellow, and those with a
severe limitation can be colored red.

Farmers and those who work with
farmers can learn about use and manage-
ment of the soils from the soil descriptions
and from the discussions of the range sites.

Game managers, sportsinen, and others
can find information about soils and wild-
life in the section “Wildlife.”

Ranchers and others can find, under
“Range,” groupings of the soils according
to their suitability for range and descrip-
tions of the vegetation of each range site.

Commumnity planners and others can
read about soil properties that affect the
choice of sites for nonindustrial buildings
and for recreation areas in the section
“Engineering uses of the soils.”

Engineers and builders can find, under
“Engineering uses of the soils”, tables that
contain test data, estimates of soil prop-
erties, and information about soil features
that affect engineering practices.

Scientists and others can read about how
the soils formed and how they are classi-
fied in the section “Formation and classifi-
cation of the soils.” They may also be
interested in the section entitled “General
Soil Map,” where broad patterns of soils
are described.

Cover:

Cattle grazing in a field that has been seeded to
grass. The soil is a Woodward loam, and the range site is
Mixedland.

For sale by the Superintendent of Documents, U.8. Government Printing Office
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OTTLE COUNTY is in the north-central part of the

Rolling Plains province of Texas (fig. 1). It has an

area of 906 square miles, or 579,840 acres. Paducah is the
county seat.
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Figure 1.—Location of Cottle County in Texas.

Elevation of the county ranges from 1,600 feet in the
southeast corner to 1,800 feet in the northwest corner, and
from 1,600 feet in the northeast corner to 2,000 feet in the
southwest corner.

Cottle County derives most of its income from farming
and ranching. About 397,489 acres is rangeland, 159,051
acres is dryfarmed cropland, and 11,066 acres is irrigated
cropland.

Cattle ranching is very extensive, and several large
ranches are in the county. The larger ranches are confined
mostly to the rough, steep, or sandy areas that are unsuit-
able for cultivation.

The principal crops grown in the county are cotton,
wheat, and grain sorghum. Many cultivated areas of mar-
ginal land are better suited to grass. Some areas have been
seeded back to grass.

Drainage in the county is mainly from west to east.
Most of the county is drained by the North, Middle, and
South Pease Rivers and their tributaries. These three

rivers combine within the county to become the Pease
River. The southeastern part of the county is drained
by the North Wichita River and its tributaries. All of
these rivers commonly flow only during the wetter
months of the year. However, springs are common along
some of the tributaries in the eastern part of the county,
and these produce a permanent flow of water.

Irrigation in the county, confined mostly to the south-
ern part, is from wells that produce about 90 to 900
gallons per minute. The first irrigation wells were dug
in the early fifties. The poor quality and relatively small
amount of water available limited progress. Most of
the water analyses showed high concentrations of sodium,
magnesium, and chlorine. Many wells have been aban-
doned because of salt buildup on the land. An irrigation
survey shows that there are about 82 operating units
that have some irrigated land, and most of these use
the water to supplement rainfall.

In the west-central part of the county, northwest of
Paducah, there i1s a 30,000-acre wildlife management
area, formerly part of the Matador Ranch, that is now
administered by the Texas Parks and Wildlife Depart-
ment.

How This Survey Was Made

Soil scientists made this survey to learn what kinds
of soil are in Cottle County, where they are located,
and how they can be used. The soil scientists went into
the county knowing they were likely to find many fa-
miliar soils and perhaps some unfamiliar ones. They ob-
served the steepness, length, and shape of slopes; the
size and speed of streams; 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 pro-
file is the sequence of natural layers, or horizons, in a
soil; it extends from the surface down to the depth at
which the parent material has not been changed much
by leaching or by plant roots. .

The soil scientists compared the profiles they studied,
and they compared these profiles with those in counties
nearby and in places more distant. They classified and
named the soils according to uniform nationwide pro-
cedures. The soil series and the soil phase are the cate-
gories of soil classification most used in a local survey.

Soils that have profiles almost alike make up a soil
series. Except for different texture in the surface layer,
all the soils of one series have major horizons that are

1



2 SOIL SURVEY

similar in thickness, arrangement, and other important
characteristics. IBach soil series is named for a town or
other geographic feature near the place where a soil
of that series was first observed and mapped. Miles
and Springer, for example, are the names of two soil
series. All the soils in the United States having the
same series names are essentially alike in those charac-
teristics that affect their behavior in the undisturbed
landscape.

Soils of one series can differ in texture of the sur-
face layer and in slope, stoniness, or some other charac-
teristic that affects use of the soils by man. On the
basis of such differences, a soil series is divided into
phases, each indicating a feature that affects manage-
ment. For example, Sagerton loam, 0 to 1 percent slopes,
is one of several phases in the Sagerton series.

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

The areas shown on a soil map are called mapping
units. On most maps detailed enough to be useful in
planning the management of farms and fields, a mapping
unit is nearly equivalent to a soil phase. It is not exactly
equivalent, because it is not practical to show on such
a map all the small, scattered bits of soil of some other
kind that have been seen within an area that is domi-
nantly of a recognized soil phase.

Some mapping units are made up of soils of different
series, or of different phases within one series. T'wo such
kinds of mapping units shown on the soil map of Cottle
County are soil complexes and undifferentiated groups.

A soil complex consists of arcas of two or more soils
so intricately mixed or so small in size that they cannot
be shown separately on the soil map. Each area of a
complex contains some of each of the two or more domi-
nant soils, and the pattern and relative proportions are
about the same in all areas. Ordinarily, the name of a
soil complex consists of the names of the dominant soils
joined by a hyphen. Quanah-Talpa complex is an ex-
ample.

n undifferentiated group is made up of two or more
soils that could be delineated individually but are shown
as one unit because, for the purpose of the soil survey,
there is little value in separating them. The pattern
and proportion of the soils are not uniform. An area
shown on the map may be made up of only one of the
dominant soils, or of two or more. Woodward and Quin-
lan loams is an undifferentiated group in the county.

In most areas surveyed there are places where the
soil material is so rocky, so shallow, or so severely eroded
that it cannot be classified by soil series. These places are
shown on the soil map and are described in the survey,
but they are called land types and are given descriptive
names. Badland is a land type in Cottle County.

While a soil survey is in progress, soil scientists take
soil samples neceded for laboratory measurements and
for engineering tests. Laboratory data from the same
kinds of soil in other places are assembled. Data on
yields of crops under defined practices are assembled

from farm records and from field or plot experiments
on the same kinds of soil. Yields under defined manage-
ment are estimated for all of the soils.

Soil scientists observe how soils behave when used as
a growing place for native and cultivated plants, and
for building material, foundations, or covering for struc-
tures. They relate this behavior to properties of the
soils. For example, they observe that filter fields for on-
site disposal of sewage fail on a given kind of soil, and
they relate this to the slow permeability of the soil or
to a high water table. They see that streets, road pave-
ments, and foundations for houses are cracked on a
named kind of soil, and they relate this failure to the
shrink-swell potential of the soil material. Using obser-
vation and knowledge of soil properties, together with
available research data, they predict limitations or suita-
bility of soils for present and potential uses.

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

General Soil Map

The general soil map at the back of this survey shows,
in color, the soil associations in Cottle County. A soil
association is a landscape that has a distinctive propor-
tional pattern of soils. It normally consists of one or
more major soils and at least one minor soil, and is
named for the major soils. The soils in one association
may occur in another, but in a different pattern.

A map showing soil associations is useful to peo};}e
who want a general idea of the soils in a county, who
want to compare different parts of a county, or who want
to know the location of large tracts that are suitable for
a certain kind of land use. Such a map is a useful gen-
eral guide in managing a watershed, a wooded tract, or
a wildlife area, and in planning engineering works,
recreational facilities, and community developments. It
is not a suitable map for planning the management of
a farm or field, or for selecting the exact location of a
road, building, or similar structure, because the soils in
any one - association ordinarily differ in slope, depth,
stoniness, drainage, and other characteristics that affect
their management,

The soil associations in Cottle County are discussed
in the following pages. The terms for texture used in
the descriptive heading of the associations apply to the
surface layer. For example, in the title of association 1,
the words, “coarse textured and moderately coarse tex-
tured” refer to the texture of the surface layer.

1. Miles-Springer association

Nearly level to strongly sloping, deep, coarse textured

and moderately coarse textured soils on outwash plains
This association occupies about 27 percent of the

county. Miles soils make up about 58 percent of the
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association, and Springer soils about 9 percent. The re-
maining 33 percent consists mainly of Heatly, Delwin,
Nobscot, Hilgrave, Woodward, and Veal soils (fig. 2).

Miles soils have a brown loamy fine sand surface layer
17 inches thick. Below this is reddish-brown sandy clay
loam 34 inches thick. The next layer is yellowish-red
sandy clay loam 18 inches thick. The underlying material
is red loam.

Springer soils have a reddish-brown loamy fine sand
surface layer 16 inches thick. Below this is reddish-
brown fine sandy loam 15 inches thick. The next layer
is fine sandy loam about 44 inches thick. It is yellowish
red in the upper part and red in the lower part. The
underlying material is reddish-brown loamy fine sand.

About 50 percent of the acreage in this association is
used for crops, and about 50 percent is used for range.
The hazard of soil blowing is slight, and the hazard of
water erosion is slight to severe.

2. Tillman-Vernon-Talpa association

Nearly level to steep, deep to very shallow, moderately
fine textured and medium-textured soils on upland plains

This association occupies about 22 percent of the
county. Tillman soils make up about 34 percent of the
association, Vernon soils about 15 percent, and Talpa
soils about 8 percent. The remaining 43 percent con-
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sists mainly of Owens, Lofton, Sagerton, Quanah, Colo-
rado, Cottonwood, and Weymouth soils (fig. 3).

Tillman soils have a brown silty clay loam surface
layer about 6 inches thick. The next layer is dark red-
dish-brown and reddish-brown clay about 32 inches
thick. Below this is red clay about 22 inches thick. The
nlext layer, extending to a depth of 69 inches, is gravelly
clay.

Vernon soils have a reddish-brown clay loam surface
layer about 6 inches thick. The next layer is reddish-
brown clay about 22 inches thick. The underlying ma-
terial, extending to a depth of 60 inches, is reddish-brown
clayey shale.

Talpa soils have a brown stony loam surface layer, about
6 inches thick, that is underlain by hard, fractured dolo-
mitic limestone.

Most of the acreage in this association is used for
range, but some is used for crops. The hazard of soil
blowing is slight, and the hazard of water erosion is
slight to severe.

3. Bukreek-Sagerton association

Nearly level to gently sloping, deep, medium-textured
and moderately fine tewtured soils on outwash plains

This association occupies about 17 percent of the
county. Bukreek soils make up about 31 percent of the

Figure 2.—Pattern of soils and parent material in the Miles-Springer association.
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Figure 3.—Pattern of soils and parent material in the Tillman-Vernon-Talpa association.

association, and Sagerton soils about 23 percent. The
remaining 46 percent consists mainly of Miles, Wood-
ward, Abilene, and Weymouth soils (fig. 4).

Bukreek soils have a reddish-brown loam surface layer
9 inches thick. The next layer is sandy clay loam about
39 inches thick. It is reddish brown in the upper part
and yellowish red in the lower part. Below this is red
sandy clay loam about 18 inches thick. The underlying
material, extending to a depth of 102 inches, is red
loam.

Sagerton soils have a brown clay loam surface layer
about 7 inches thick. The next layer is clay about 18
inches thick. It is brown in the upper part and reddish
brown in the lower part. Below this is yellowish-red
clay loam about 11 inches thick. The underlying ma-
terial, extending to a depth of 84 inches, is clay loam
that is red in the upper part and light red in the
lower part.

Most of the acreage in this association is used for
crops, but some is used for range. The hazard of soil
blowing is slight, and the hazard of water erosion is
moderate.

4. Woodward-Quinlan-Rough broken land association

Gently sloping to steep, shallow to moderately deep,
medium-textured soils and dissected areas; on uplands

This association occupies about 12 percent of the
county. Woodward soils make up about 40 percent of
the association, Quinlan soils 22 percent, and Rough
broken land 27 percent. The remaining 11 percent con-

sists mainly of Colorado, Yahola, Lincoln, Enterprise,
Hardeman, and Tivoli soils (fig. 5).

Woodward soils have a reddish-brown loam surface
layer 22 inches thick. The next layer is red loam about
8 inches thick. The underlying material, extending to a
depth of 60 inches, is red, weakly consolidated very fine
sandy loam.

Quinlan soils have a yellowish-red loam surface layer
5 inches thick. Below this is light-red loam about 8 inches
thick. The underlying material, extending to a depth of
60 inches, is red, weakly cemented sandstone.

Rough broken land is a miscellaneous land type that
consists of rough, steep, gullied, exposed, sandy and
silty red-bed materials. It is dissected by many drainage
channels that were formed by geological erosion cutting
into the soft sandstone.

Most of the acreage of this association is used for
range, and most of it is not suited to crops. The hazard
of soil blowing is slight, and the hazard of water erosion
is moderate to severe.

5. Woodward-Carey association

Nearly level to gently sloping, deep to moderately deep,
medium-textured soils on wupland plains

This association occupies about 8 percent of the county.
Woodward soils make up about 63 percent of the associa-
tion, and Carey soils about 26 percent. The remaining
11 percent. consists mainly of Quinlan, Yahola, Paducah,
and St. Paul soils and Rough broken land (fig. 6).
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Figure 4—Pattern of soils and parent material in the Bukreek-Sagerton association.

Woodward soils have a reddish-brown loam surface
layer 22 inches thick. The next layer is red loam about 8
inches thick. The underlying material, to a depth of 60
inches, is red, weakly consolidated very fine sandy loam.

Carey soils have a reddish-brown loam surface layer
about 18 inches thick. The next layer is red sandy clay
loam about 15 inches thick. Below this is red loam about
26 inches thick. The next layer is light-red very fine
sandy loam about 80 inches thick. The underlying ma-
terial is soft, light-red, calcareous sandstone.

Most of the acreage of this association is used for
crops, but some is used for range. The hazard of soil
blowing is slight, and the hazard of water erosion is
slight to moderate.

6. Owens-Badland association

Gently sloping to wvery steep, shallow, clayey soils and
dissected areas; on uplands

This association occupies about 7 percent of the county.
Owens soils make up about 45 percent of the associa-
tion, and Badland about 45 percent. The remaining 10
percent consists mainly of Colorado, Lincoln, Cotton-
wood, and Talpa soils (fig. 7).

Owens soils have a reddish-brown clay surface layer
13 inches thick. The underlying material is olive clayey
shale. '

Badland is a miscellaneous land type that consists of
nearly barren areas of clay and outcrops of red-bed shale.

Most of the acreage in this association is used for
range and is not well suited to crops. The hazard of

soil blowing is slight, and the hazard of water erosion is
severe.

7. Nobscot-Heatly association

Nearly level to gently sloping, deep, coarse-textured soils
on upland plains

This association occupies about 5 percent of the county.
Nobscot soils make up about 57 percent of the associa-
tion, and Heatly soils about 32 percent. The remaining
11 percent consists mainly of Delwin, Springer, and
Miles soils (fig. 8).

Nobscot soils have a fine sand surface layer 22 inches
thick. It is brown in the upper part and light brown in
the lower part. The next layer is yellowish-red sandy
loam about 30 inches thick. The underlying material,
extending to a depth of 76 inches, is yellowish-red loamy
fine sand.

Heatly soils have a light-brown fine sand surface layer
98 inches thick. The next layer is reddish-brown sandy
loam about 6 inches thick. Below this is about 40 inches
of sandy clay loam that is red in the upper part and
reddish brown in the lower part. The underlying ma-
terial, extending to a depth of 80 inches, is yellowish-
red sandy clay loam.
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Figure 5—Typical area of Woodward-Quinlan-Rough broken land association.
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Figure 6—Pattern of soils and parent material in the Woodward-Carey association.
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Figure 7.—Typical area of Owens-Badland association.

Most of the acreage in this assoclation is in native
range. Much of the acreage of Heatly soils was used for
crops at one time, but most of this has returned to
native vegetation. The soils in this association are not
well suited to crops. The hazard of soil blowing is
severe, and the hazard of water erosion is slight.

8. Talpa-Quanah association

Gently sloping to steep, very shallow and deep, medium-
tewtured and moderately fine textured soils on uplands

This association occupies about 2 percent of the county.
Talpa soils make up about 49 percent of the association,

and Quanah soils 21 percent. The remaining 30 percent
consists mainly of Vernon, Tillman, Cottonwood, and
Weymouth soils (fig. 9).

Talpa soils have a brown stony loam surface layer 6
inches thick over hard, fractured, dolomitic limestone.

Quanah soils have a brown silty clay loam surface
layer 30 inches thick. The next layer is reddish-yellow
silty clay loam about 18 inches thick. The underlying
material, extending to a depth of 60 inches, is light-
brown clay loam.

Most of the acreage in this association is used for
range. Quanah soils generally are suited to crops, but
Talpa soils are too shallow and stony for this use. Where
the Talpa soils occur in a complex with Quanah soils,
however, neither is suited to crops. The hazard of soil
blowing is slight, and the hazard of water erosion is
moderate.

Descriptions of the Soils

In this section the soils of Cottle County are described
and their use and management are discussed. Each soil
series is described in detail, and then, briefly, each
mapping unit in that series is discussed. Unless specific-
ally mentioned otherwise, it is to be assumed that state-
ments about the soil serles hold true for the mapping
units in that series. Thus, to get full information about
any one mapping unit, it is necessary to read both the
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Figure 8—Pattern of soils and parent material in the Nobscot-Heatly association,
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Figure 9.—Pattern of soils and parent material in the Talpa-Quanah association.

description of the mapping unit and the description of
the soil series to which it belongs.

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

Not all mapping units are members of a soil series.
Rough broken land, for example, does not belong to a
soil series; nevertheless, it is listed in alphabetic order
along with the soil series.

Following the name of each mapping unit is a symbol
in parentheses identifying the mapping unit on the de-
tailed soil map. Listed at the end of each description of
a mapping unit is the capability unit and range site in
which the mapping unit has been placed. The page for
the description of each range site can be learned by re-
ferring to the “Guide to Mapping Units” at the back of
this survey.

The acreage and proportionate extent of each map-

ping unit are shown in table 1. Many of the terms used
i describing soils can be found in the Glossary, and
more detailed information about the terminology and
methods of soil mapping can be obtained from the Soil
Survey Manual (8).2

Abilene Series

The Abilene series consists of deep, well-drained, mod-
erately slowly permeable, loamy soils on uplands. These
soils formed in calcareous, loamy outwash material.

In a representative profile, the surface layer is brown
clay loam about 8 inches thick. Below this layer is dark
grayish-brown clay loam 18 inches thick. The next layer
1s brown, firm clay about 12 inches thick. Below this
layer is reddish-yellow clay loam about 10 inches thick.
The underlying material, extending to a depth of 72
inches, is pink clay loam that contains films and threads
of calcium carbonate and about 20 percent soft masses.

Representative profile of Abilene clay loam, 0 to 1 per-
cent slopes, in a cultivated field, 150 feet south of county
road, from a point 1 mile west of the intersection of
county road with U.S. Highway 83, about 9 miles south
of Paducah:

Ap—O0 to 8 inches, brown (7.5YR 5/2) clay loam, dark brown
(7.5YR 3/2) moist; weak, fine, granular structure;

! Ttalic numbers in parentheses refer to Literature Cited, p. 68.
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slightly friable; neutral; abrupt, smooth
boundary.

B1—8 to 16 inches, dark grayish-brown (10YR 4/2) clay
loam, very dark grayish brown (10YR 3/2) moist;
weak to moderate, medium, blocky and subangular
blocky structure; hard, friable; neutral; few pores;
gradual, smooth boundary.

B21t—16 to 26 inches. dark grayish-brown (10YR 4/2) clay
loam, very dark brown (10YR 2/2) moist; moderate,
medium, blocky structure; very hard, firm; few dis-
tinct clay films on peds; mildly alkaline; gradual,
smooth boundary.

B22t—26 to 38 inches, brown (10YR 5/3) clay, dark brown
(10YR 3/3) moist; moderate, medium, blocky strue-
ture; very hard, firm; distinet, continuous clay films
on peds; common, small, hard calcium carbonate
concretions; few films and threads of calcium car-
bonate: caleareous; moderately alkaline; gradual.
smooth boundary.

B3t—38 to 48 inches, reddish-yellow (5YR 6/6) clay loam,
yellowish red (5YR 5/6) moist; moderate, medium,
blocky structure; very hard, firm; about 3 percent,
small, hard concretions; common films and threads
of calcium carbonate; calcareous; moderately alka-
line; clear, wavy boundary.

Ccea—48 to 72 inches, pink (5YR 8/4) clay loam, light red-
dish brown (5YR 6/4) moist; massive (structure-
less) ; slightly hard, friable; about 20 percent soft
masses, films, and threads of caleium carbonate:
calcareous; moderately alkaline.

hard,

The A horizon ranges from 6 to 10 inches in thickness and
from brown to dark grayish brown in color.

The B1 horizon, where present, ranges from dark grayish
brown to dark brown in color. The B21t horizon ranges from
8 to 12 inches in thickness, from dark grayish brown to dark
brown in color, and from clay loam to clay in texture. The
B22t horizon ranges from 8 to 14 inches in thickness, from
brown to dark brown in color, and from eclay loam to clay
in texture. The B3t horizon ranges from 10 to 26 inches in
thickness, from reddish yellow to dark brown in color, and

TaBLE 1.—Approximate acreage and proportionate

the soils—Continued
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extent of

from clay to clay loam in texture.

Depth to the Cca horizon ranges from 46 to 60 inches.

This horizon contains 15 to 30 percent caleium carbonate.

TABLE 1.—Approxzimate acreage and proportionate extent of

the soils
Soil Area | Extent

. Acres P
Abilene clay loam, 0 to 1 percent slopes_ ______ 1, 016 ercegf
Badland and Owens soils_ _____________._.____ 26, 388 4,
Bukreek loam, 0 to 1 percent slopes_____..____ 15, 147 2.
Bukreek loam, 1 to 3 percent slopes_.__._____. 15, 328 2.
Bukreek loam, 3 to 5 percent slopes___________ 2,120 .
Carey loam, 0 to 1 percent slopes___.______.____ 1, 046 .
Carey loam, 1 to 3 percent slopes_____________ 12, 074 2.
Colorado very fine sandy loam_ ______________ 3,167 .
Colorado elay loam___________________.______ 8,332 1.
Colorado and Yahola soils, frequently flooded_.| 2, 067 .
Cottonwood eomplex_._________ . __________. 1, 030
Cottonwood soils____ .. ________________._. 382
Delwin finesand __ . ________________________ 4, 699
Enterprise very fine sandy loam, 0 to 1 percent

slopes_ ... 427
Enterprise very fine sandy loam, 1 to 3 percent

slopes_ . _____ 1, 912
Enterprise very fine sandy loam, 3 to 5 percent

slopes._ ... 963
Enterprise very fine sandy loam, 5 to 12 percent

slopes. - ... 1, 356
Hardeman fine sandy loam, 0 to 1 percent slopes_ 834
Hardeman fine sandy loam, 1 to 3 percent slopes_| 1, 136
Hardeman fine sandy loam, 3 to 5 percent slopes_| 1, 446
Hardeman fine sandy loam, 5 to 12 percent

slopes. . .o e ___ 1, 347

V] WRHN N W = O-=NPRPROIEFNEROSGIN

Soil Area | Extent
Acres Percent
Heatly finesand__._____ . _______________ 10, 042 .7
Hilgrave very gravelly sandy loam____________ 17, 509 3.0
Lincoln soils_ . ____. 4,239 L7
Lincoln soils, frequently flooded ______________ 2, 553 .4
Lipan elay. oo~ 194 ®
Lofton clay loam_ . ________ 1,184 .2
Miles loamy fine sand, 0 to 3 percent slopes____| 30, 323 52
Miles loamy fine sand, 3 to 5 percent slopes_.__| 12, 875 2.2
Miles fine sandy loam, 0 to 1 percent slopes____| 10, 424 1.8
Miles fine sandy loam, 1 to 3 percent slopes____| 19, 050 3.3
Miles fine sandy loam, 3 to 5 percent slopes____| 12, 305 2.1
Miles fine sandy loam, 5 to 12 percent slopes_._| 12, 314 2.1
Nobscot fine sand_ - _ ______ ... ___ 17,711 3.1
Owens soils and Badland . ______________.____ 43, 410 7.7
Owens, Talpa, and Vernon soils__._______..._ 16, 347 2.8
Paducah loam, 3 to 5 percent slopes_____.._._ 2,676 .5
Quanah-Talpa complex_________ ... ______ 6, 203 11
Rough broken land__ - _________...__.__ 16, 845 2.9
Sagerton loam, 0 to 1 percent slopes. _________ 7,127 1.2
Sagerton loam, 1 to 3 percent slopes_ _ .- _..___ 7, 307 1.3
Sagerton clay loam, 0 to 1 percent slopes..___. 5, 578 1.0
Sagerton clay loam, 1 to 3 percent slopes______ 4, 861 .8
St. Paul silt loam___ . . 1,656 .3
Springer loamy fine sand, undulating_......__. 8, 628 1.5
Springer loamy fine sand, hummocky._....____ 4, 888 .8
Springer and Tivoli soils, hummocky__.___.._. 1, 335 .2
Talpa stony loam___ ... _____ 10, 624 1.8
Tillman silty clay loam, 0 to 1 percent slopes___| 6, 804 1.2
Tillman silty clay loam, 1 to 3 percent slopes___| 35, 501 6.1
Tillman silty clay loam, 1 to 3 percent slopes,
eroded. . .- 1,077 .2
Tivoli finesand_ _ - __ ... 2,111 .4
Veal fine sandy loam, 1 to 3 percent slopes__.__ 1, 558 .3
Veal fine sandy loam, 3 to 5 percent slopes_.___ 1, 804 .3
Veal fine sandy loam, 5 to 12 percent slopes__._ 641 .1
Vernon clay loam, 1 to 3 percent slopes._._____ 14, 140 2.4
Vernon clay loam, 3 to 5 percent slopes__...... 5,219 0.9
Weymouth clay loam, 1 to 3 percent slopes____| 3, 866 .7
Weymouth clay loam, 3 to 5 percent slopes____| 4,886 .8
Weymouth clay loam, 5 to 12 percent slopes___| 1,034 .2
Woodward loam, 1 to 3 percent slopes._._..___ 10, 310 1.8
Woodward loam, 3 to 5 percent slopes.._______ 22, 557 3.9
Woodward soils and Rough broken land_______ 26, 320 4.5
Woodward and Quinlan loams__._____._______ 37, 244 6. 4
Yahola very fine sandy loam__.________._.____ 7, 173 1.2
Rivers and water areas ... .-______ 7, 170 1.2
Total - . e aaa 579, 840 100. 0

1 Less than 0.05 percent.

Abilene clay loam, 0 to 1 percent slopes (AbA}.—This
nearly level to slightly concave soil is on uplands. Areas
are irregular to oval in shape and range from 5 to 100
acres in size. Slopes are dominantly 0.3 to 0.8 percent.

Included with this soil in mapping are small areas of
Sagerton and Cottonwood soils. Also included are a few
areas of Abilene clay loam that has slopes of more than
1 percent. These inclusions make up about 5 percent of
the total acreage. In about 10 percent of the area, these
soils have less than 15 percent calcium carbonate in the
underlying material. .

Surface runoff is slow, and the hazards of soil blowing
and water erosion are slight. Permeability is moderately
slow, but the available water capacity is high.

Most of this soil is cultivated. Cotton, small grain, and
some sorghum are the major crops grown. Crop rotation,
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return of adequate crop residue to the soil for improve-
ment and protection, and timely but limited tillage are
needed practices. Capability unit ITe—4; Deep Hardland
range site.

Badland and Owens Soils

Badland and Owens soils (Bo) consists of rough, steep,
severely dissected areas of the Pease River Breaks. The
land type and soils of this unit occur in such an ‘inter-
mingled pattern that it was not practical to map them
separately at the scale used. They do not occur in a re-
peating pattern. Mapped areas are large, and most of
them are several thousand acres in size. Slopes range
from 2 to 50 percent. This mapping unit is about 24
percent Badland and 23 percent Owens soils. The re-
maining 53 percent is other soils and land types.

Badland consists of nearly barren areas of clay or out-
crops of red-bed shale. It occupies the steeper scarps and
commonly has slopes of 10 to 50 percent. Badlands has a
5 to 10 percent cover of vegetation.

Owens soils have a surface layer of reddish-brown,
calcareous clay loam about 4 inches thick. The next layer
is reddish-brown, very firm clay about 10 inches thick.
The underlying material is olive, calcareous clayey shale.
These soils formed in the smoother, flatter areas and have
slopes of less than 10 percent. They have a 30 to 40 per-
cent cover of vegetation.

Included in mapping are arveas of Cottonwood, Talpa,
Vernon, Colorado, and Tillman soils and gyp outcrops.

The hazard of soil blowing is slight, but the hazard of
water erosion is severe because of the slopes and the
small amount of cover. Surface runoff is medium. The
areas are somewhat excessively drained.

This unit is better suited to limited grazing, wildlife
habitat, and recreation than to most other uses. Conserva-
tive use of grasses is needed to control erosion. Rest from
grazing is needed if the vigor of grasses is low. Careful
planning is needed in locating roads and other improve-
ments so that traffic by livestock or vehicles will not create
a greater hazard of erosion. Capability unit VIIs-1;
Owens part in Shallow Redland range site, Badland part
not placed in a range site.

Bukreek Series

The Bukreek series consists of deep, well-drained,
moderately permeable, loamy soils on uplands. These
soils formed in calcareous, loamy outwash material.

In a representative profile, the surface layer is red-
dish-brown loam about 9 inches thick. Below this is a
layer of reddish-brown sandy clay loam about 23 inches
thick. The next layer consists of friable sandy clay loam
34 inches thick. It is yellowish red in the upper part.
It is red and has about 20 percent soft masses and con-
cretions of calcium carbonate in the lower part. Below
this layer, extending to a depth of 102 inches, is cal-
careous, red loam.

Representative profile of Bukreek loam, 0 to 1 percent
slopes, in a cultivated field, 100 feet west of Farm Road
1038, from a point 1.8 miles south and 1.75 miles east
via Farm Road 1038 from its intersection with U.S.
Highway 83 on the south edge of Paducah:

Ap—0 to 9 inches, reddish-brown (5YR 4/3) loam, dark red-
dish brown (5YR 3/3) moist; weak, fine, granular
structure; soft, very friable; few quartz pebbles;
mildly alkaline; abrupt, smooth boundary.

B21t—9 to 16 inches, reddish-brown (5YR 4/3) sandy clay
loam, dark reddish brown (5YR 3/3) moist; mod-
erate, medium, subangular blocky structure; slightly
hard, friable; common worm casts and pores; few
pebbles; mildly alkaline; gradual, smooth boundary.

B22t-—16 to 32 inches, reddish-brown (5YR 4/4) sandy clay
loam, reddish brown (5YR 4/4) moist; moderate,
medium, subangular blocky structure; hard, firm;
common worm casts and pores; few thin clay films
on ped faces; few pebbles; few films and threads
of calcium carbonate in lower part; mildly alkaline;
gradual, smooth boundary.

B23t—32 to 48 inches, yellowish-red (5YR 5/6) sandy clay
loam, yellowish red (5YR 4/6) moist; moderate,
medium, subangular blocky structure; hard, friable;
few clay fllms; few pebbles; films and threads of
calcium carbonate on ped faces; calcareous; mod-
erately alkaline; gradual, wavy boundary.

B24teca—d48 to 66 inches, red (2.5YR 5/6) sandy clay loam,
red (2.5YR 4/6) moist; moderate, coarse, subangu-
lar blocky structure; hard, friable; about 20 per-
cent, by volume, soft masses and concretions of cal-
cium carbonate; calcareous; moderately alkaline;
diffuse, irregular boundary.

B25t—66 to 89 inches, red (2.5YR 5/6) loam, red (2.5YR
4/6) moist; weak, coarse, subangular blocky struc-
ture; hard, friable; about 2 percent, by volume,
soft masses and concretions of calcium carbonate;
calcareous; moderately alkaline; diffuse, smooth
boundary.

B26t—S89 to 102 inches, red (2.5YR 5/6) loam, red (2.5YR
4/68) moist; weak, coarse, subangular blocky struc-
ture; hard, friable; less than 1 percent calcium
carbonate as films and threads. .

The A horizon ranges from 6 to 12 inches in thickness and
from reddish brown to brown in color. Reaction ranges from
neutral to mildly alkaline.

The B21t horizon ranges from 6 to 10 inches in thickness,
from reddish brown to yellowish red in color, and from loam
to clay loam in texture. The B22t horizon ranges from 10 to
17 inches in thickness, from reddish brown to yellowish red
in color, and from sandy clay loam to clay loam in texture.
The B23t horizon ranges from 8 to 20 inches in thickness,
from red to yellowish red in color, and from sandy clay loam
to loam in texture. The B24tca horizon ranges from 10 to
20 inches in thickness, from red to reddish brown in color,
and from loam to sandy clay loam in texture. The B25t and
B26t horizons range from red to yellowish red in color and
from loam to sandy loam in texture.

_ Bukreek loam, 0 to 1 percent slopes (BuA).—This soil
1s on upland flats and in shallow valleys. Slopes are dom-
inantly 0.3 to 0.5 percent. Areas are irregular in shape
and 10 to 2,000 acres or more in size. This soil has the
profile described as representative of the series.
Included with this soil in mapping are areas of Miles
and Sagerton soils less than 10 acres in size. Also in-
cluded are small outcrops of Weymouth soils.
Available water capacity is high. The hazards of soil
blowing and watér erosion are slight. Runoff is slow.
All of this soil is cultivated. The main crops are
cotton, sorghum, and small grain. The main need of
management is to maintain good soil tilth. The cropping
system should include crops that leave a large amount
of residue. Management of crop residue on the surface
helps to maintain soil condition and to control soil blow-
ing (fig. 10). Capability unit ITc-5; Mixedland range site.
Bukreek loam, 1 to 3 percent slopes (BuB).—This soil
is in smooth areas that are irregular in shape and range
from 10 to 1,000 acres in size. Slopes are dominantly 1 to

2 percent.
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Figure 10.—Grgin sorghum on Bukreek loam, 0 to 1 percent slopes.
This crop is grown in rotation with cotton.

_ The surface layer is reddish-brown loam about 7
inches thick. Below this is reddish-brown sandy clay
loam about 34 inches thick. The next layer, about 40
inches thick, is yellowish-red, friable loam that contains
about 20 percent hard and soft calcium carbonate in
the upper 10 inches.

Included with this soil in mapping are small areas of
Sagerton, Miles, Weymouth, and Woodward soils that
occur near ridgetops.

The hazard of soil blowing is slight, and the hazard
of water crosion is moderate. Available water capacity
is high. Runoft is medium. A few shallow gullies and
rills occur along drainageways and on the steeper slopes.

All of this soil is cultivated. Wheat is the principal
crop.

The main needs of management are to maintain soil
tilth and to control erosion. Proper management includes
using terraces and contour cultivation and growing grain
sorghum and small grain or other crops that leave a
large amount of residue (fig. 11). Capability unit ITe-2;
Mixedland range site.

Figure 11.—Stubble-mulched wheat-straw residue on Bukreek
loam, 1 to 3 percent slopes.

_ Bukreek loam, 3 to 5 percent slopes (BuC).—This soil
is on convex ridges. Most areas are less than 100 acres
in size. Slopes are dominantly 3 to 4 percent.

The surface layer is reddish-brown loam about 7
inches thick. Below this layer is reddish-brown, firm
sandy clay loam about 23 inches thick. The next layer
is yellowish-red, friable sandy clay loam about 12 inches
thick. Below this layer is red, friable loam that contains
about 20 percent soft masses and concretions of calcium
carbonate in the upper 18 inches.

Inciuded with this soil in mapping are areas of Wood-
ward and Weymouth soils that are less than 5 acres in
size.

The hazard of water crosion is moderate, and the haz-
ard of soil blowing is slight. Available water capacity is
high. Runoff is medium. A few areas, mostly near drain-
ageways, are eroded and have shallow gullies and rills.

All of this soil is cultivated. Wheat 1s the principal
crop. The main needs in management are rotation of
crops, management of crop residue on the soil surface
for erosion control and soil improvement, and limited but
timely tillage. Contour farming and terraces are neces-
sary to control water erosion. Diversion terraces and
grassed waterways are needed in places. for safe disposal
of runoff water. Capability unit IIIe-3; Mixedland
range site.

Carey Series

The Carey series consists of deep, well-drained, mod-
erately permeable, loamy soils on uplands. These soils
formed ‘in calcareous material derived from very fine
grained, soft sandstone or packsand.

In a representative profile, the surface layer is red-
dish-brown loam about 13 inches thick. Below this layer
is reddish-brown, firm sandy clay loam about 15 inches
thick. The next layer is red, friable loam about 14 inches
thick. Below this layer is about 30 inches of light-red,
very friable very fine sandy loam that has about 5 per-
cent soft masses and concretions of calcium carbonate.
The underlying material is light-red, soft, calcareous
sandstone that extends to a depth of 100 inches.

Representative profile of Carey loam, 1 to 3 percent
slopes, in a cultivated field 100 feet south of Farm Road
1440 from a point 2.4 miles west of the intersection of
Farm Road 1440 and U.S. Highway 83:

Ap—O to 7 inches, reddish-brown (5YR 5/3) loam, dark red-
dish brown (5YR 3/3) moist; weak, fine, granular
structure; soft, very friable; mneutral; abrupt,
smooth boundary.

A1—7 to 13 inches, reddish-brown (5YR 4/3) loam, dark
reddish brown (5YR 8/3) moist; weak, fine, sub-
angular blocky structure; slightly hard, friable;
few clay fllims on ped faces; mildly alkaline; grad-
ual, smooth boundary.

B21t—13 to 28 inches, reddish-brown (5YR 5/4) sandy clay
loam, dark reddish brown (5YR 3/4) moist; mod-
erate, fine and medium, subangular blocky structure;
hard, firm; clay films on ped surfaces; calcareous;
moderately alkaline; gradual, wavy boundary.

B22t—28 to 42 inches, red (2.5YR 5/6) loam, red (2.5YR
4/6) moist; moderate, medium, subangular blocky
structure; soft, friab'e; few clay films on ped sur-
faces; few threads and films of calcium carbonate;
calcareous; moderately alkaline; gradual, wavy
boundary.

B3ca—42 to 72 inches, light-red (2.5YR 6/6) very fine sandy
loam, red (2.5YR 4/6) moist: moderate, medium,
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subangular blocky structure; soft, very friable; about
5 percent soft masses and concretions of calcium car-
bonate; calearceons; moderate.y alkaline; gradual,
smooth boundary.

C—72 to 100 inches, light-red (2.5YR 6/6), soft, calcareous
sandstone.

The Ap horizon ranges from 5 to 12 inches in thickness and
from reddish brown to brown in color. Reaction ranges from
neutral to mildly alkaline. TThe Al horizon ranges from 0 to
T inches in thickness. Reaction is neutral to mildly alkaline.

The B21t horizon ranges from 10 to 28 inches in thickness,
is reddish brown or red in color. and ranges from loam to
sandy clay loam in texture. Reaction ranges from neutral to
moderately alkaline. The B22t horizon ranges from 10 to 20
inches in thickness and from red to yellowish red in color.
The B3ca horizon ranges from red to reddish yellow in color
and from loam to very fine sandy loam in texture.

Some of these soils have secondary carbonates beginning
at a depth of 36 to 40 inches, which is outside the range
defined for the series. This difference does not affect their use
or behavior.

Carey loam, 0 to 1 percent slopes (CaA).—This soil is
on smooth upland flats or in weakly concave areas. The
areas are irregular in shape. Most areas are less than 200
acres in size. Slopes are dominantly 0.3 to 0.8 percent.

The surface layer is reddish-brown loam about 8
inches thick. Below this layer is reddish-brown loam 6
inches thick. The next layer is reddish-brown sandy clay
loam 22 inches thick. Below this layer is yellowish-red
loam about 12 inches thick. The underlying material, ex-
tending to a depth of 70 inches, is reddish-ycllow, cal-
careous, soft sandstone.

Included with this soil in mapping are areas, less than
5 acres in size, of St. Paul soils in slightly lower posi-
tions than this Carey soil. A few small areas of Carey
loam, 1 to 3 percent slopes, are also included.

Runoft is slow. The hazards of soil blowing and water
erosion are slight. Permeability is moderate, but the
available water capacity is high.

Most of this soil is cultivated. Cotton and small grain
are the principal crops. The main needs of management
are maintaining good soil tilth and controlling soil
blowing through the management of crop residue on the
soil surface. Capability unit ITc-3; Mixedland range
site.

Carey loam, 1 to 3 percent slopes (CoB).—This soil is
in areas that are generally broad and irregular in shape
and range from 10 to 1,000 acres in size. Slopes are
dominantly 2.0 to 2.5 percent. This soil has the profile
described as representative for the series.

Included with this soil in mapping are areas of Wood-
ward sotls that are commonly less than 5 acres in size. A
few small areas of Carey loam, 0 to 1 percent slopes,
are also included. All of these inclusions make up less
than 10 percent of the acreage.

Permeability is moderate, and the available water
capacity is high. The hazard of soil blowing is slight,
and the hazard of water erosion is moderate. Runoff is
medium.

Most of this soil is cultivated. Cotton and small grain
are the principal crops. The main need of management
is to control water erosion. Erosion control measures in-
clude the management of crop residue on the soil surface,
striperopping, timely but limited tillage, and use of con-
tour farming together with a system of terraces. Diver-
ston terraces and grassed waterways may be needed

where excess runoff water is a concern. Capability unit
ITe-1; Mixedland range site.

Colorado Series

The Colorado series consists of deep, well-drained,
moderately permeable, calcareous, loamy soils on bottom
lands. These soils formed in calcareous, loamy alluvium.

In a representative profile, the surface layer is red-
dish-brown clay loam about 6 inches thick. The under-
lying material, extending to a depth of 60 inches, is
reddish-brown clay loam that is stratified with slightly
more sandy sediment.

Representative profile of Colorado clay loam, in a
nearly level cultivated field, 100 feet west of Farm Road
104, and 0.4 mile northwest along Farm Road 104 from
Lazare:

Ap—o0 to 6 inches, reddish-brown (5YR 5/4) clay loam, dark
reddish brown (5YR 3/4) moist; weak, fine, granular
structure; slightly hard, friable; calcareous; mod-
erately alkaline; abrupt, smooth boundary.

C1—6 to 20 inches. reddish-brown (5YR 5/4) clay loam that

is stratified with thin layers or seams of slightly

more sandy sediment, dark reddish brown (5YR 3/4)

moist; massive; hard, friable; bedding planes partly

destroyed but observable; many very fine pores;
calcareous; moderately alkaline; clear, smooth
boundary.

to 60 inches, reddish-brown (5YR 5/4) clay loam,

dark reddish brown (5YR 3/4) moist; massive; hard,

friable; thin strata of loam and fine sandy loam;
bedding planes evident; few fine pores; calcareous;
moderately alkaline.

The A horizon ranges from 5 to 14 inches in thickness,
from reddish brown to brown in color, and from very fine
sandy loam to clay loam in texture.

The C1 horizon ranges from 10 to 24 inches in thickness,
from reddish brown to yellowish red in color, and from clay
loam or silt loam to loam in texture. Stratification ranges
from little to much. In places the bedding planes have been
partly destroyed and are scarcely observable to distinet.

The C2 horizon is dominantly clay loam or silt loam to
sandy clay loam, but in most places the soils are stratified
with thin layers of fine sandy loam or silty clay loam. Bed-
ding planes in places are partly destroyed and are scarcely
observable to distinct. The C2 horizon ranges from reddish
brown to yellowish red in color.

Colorado very fine sandy loam (Cd).—This nearly
level soil is on alluvial plains along small streams, and
most areas arc occasionally flooded. Slopes are domi-
nantly less than 0.5 percent. Most mapped areas are nar-
row, are less than 400 acres in size, and lie parallel to
the stream channels.

The surface layer is reddish-brown, calcareous very
fine sandy loam 6 inches thick. The underlying material
is reddish-brown clay loam stratified with thin layers or
seams of very fine sandy loam to silty clay loam.

Included with this so1l in mapping are small areas of
Colorado clay loam and Yahola soils that make up about
10 percent of the total acreage mapped as this soil.

Runoff is slow. The hazards of soil blowing and water
erosion are slight. Permeability is moderate, but the
available water capacity is high.

This soil is mostly cultivated. Cotton, small grain, and
sorghum are the principal crops. The main need of man-
agement is to maintain good soil tilth. Crop rotation,
protection of the soil by use of crop residue, and timely
but limited tillage help to maintain good tilth. Capabil-

ity unit ITc-2; Bottomland range site.

c2—20
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Colorado clay loam (Ce).—This nearly level soil is on
flood plains. Slopes are dominantly less than 0.5 percent.
Most areas are narrow and parallel to stream channels.
Mapped areas range from 25 to 300 acres or more in size.
This soil has the profile described as representative for
the series.

Included with this soil in mapping are small areas of
Colorado and Yahola soils that occupy lower positions
along streams and are thus more frequently flooded. Also
included are small areas of soils that have a very fine
sandy loam surface layer. All of these inclusions make
up 5 to 10 percent of this soil.

Runoff is slow. The hazards of soil blowing and water
erosion are slight. Permeability is moderate, but the
available water capacity is high.

Most of this soil is cultivated. Cotton, small grain,
and sorghum are the principal crops. The main need of
management is to maintain good soil tilth. Crop rotation,
protection of the soil by use of crop residue and growing
crops, and timely but limited tillage help to maintain
good tilth. Capability unit IIe-1; Valley range site.

Colorado and Yahola soils, frequently flooded (Cfl.—
This undifferentiated group is nearly level. It is on fre-
quently flooded bottom lands along creeks and intermit-
tent drainageways. The areas are low in relation to sur-
rounding soils and are subject to flooding during high-
intensity rains. New sediment is deposited during floods.
The mapped areas are narrow and parallel to stream
channels; most are less than 400 feet wide.

Some areas are almost entirely Colorado soils, and
some are mainly Yahola soils, but most. areas consist of
both. A typical area is 23 percent Colorado very fine
sandy loam, 52 percent Colorado silt loam, 18 percent
ngll1o]a very fine sandy loam, and 7 percent included
soils.

The Colorado soils have a reddish-brown, caleareous
silt loam surface layer about 10 inches thick. Below this
layer is reddish-brown silt loam that is about 20 inches
thick and is stratified with layers of loam to clay loam.
The next layer is stratified, yellowish-red loam.

The Yahola soils have a surface layer of reddish-
brown very fine sandy loam about 18 inches thick. Un-
derlying material is reddish-yellow very fine sandy Joam
stratified with fine sandy loam and loam.

Included with these soils in mapping are Lincoln and
Woodward soils. These inclusions are less than 5 acres
in size and make up less than 10 percent of the acreage.

These soils have high available water capacity. Runoff
is slow.

These soils are better suited to grazing or wildlife
habitat than to most other uses.

The main need in management is to maintain a good
plant cover to help control erosion. The plant species
that benefit wildlife should be kept to preserve a suitable
wildlife habitat. Capability unit Vw-1; Bottomland
range site.

Cottonwood Series

The Cottonwood series consists of very shallow, well-
drained, moderately permeable, calcareous, loamy soils
on uplands. These soils formed in impure gypsum beds.

In a representative profile, the surface layer is light-
brown, calcareous loam about 8 inches thick. The under-

lying material, extending to a depth of 36 inches, is
white, soft, chalky, gypsiferous material.

Representative profile of a Cottonwood loam in an
area of Cottonwood soils in a pasture 1.0 mile east from
U.S. Highway 83, 4.2 miles south along U.S. Highway
83 from Paducah:

Al1—0 to 8 inches, light-brown (7.5YR 6/4) loam, dark brown
(7.5YR 4/4) moist; weak, fine, subangular blocky
structure ; soft, very friable; common fine and many
very fine pores; calcareous; moderately alkaline;
clear, wavy boundary.

C—S8 to 36 inches, white (10YR 8/1) loam, light gray (10YR
7/1) moist; soft, chalky, gypsiferous material; be-
comes very compact at depth of 24 inches.

The A horizon ranges from 3 to 10 inches in thickness,
from reddish brown to grayish brown in color, and from
loam to silty clay loam in texture.

The, C lhorizon ranges from white to pink to light gray
in color. The materials range from gypsiferous earths to
gypsite or alabaster and are weakly consolidated to strongly
cemented.

Cottonwood complex (Col.—These nearly level to
gently sloping soils are on uplands. They are so inter-
mingled that it is not practical to map them separately
at the scale used. Slopes are mostly 0.8 to 2.0 percent.
Areas range from 50 to 300 acres in size.

About 70 percent of this complex is a soil that is simi-
lar to Cottonwood soils but is deeper. It has a surface
layer of calcareous, brown loam about 12 inches thick.
Below this layer 1s calcareous loam about 14 inches
thick. The underlying material consists of pinkish-white,
calcareous gypsum beds and loamy, gypsiferous earths.

About 17 percent of this complex is Cottonwood soils.
The surface layer of the Cottonwood soils is brown loam
about 6 inches thick. The underlying material consists
of thick beds of white gypsum and calcium carbonate.

Included with these soils in mapping are areas, less
than 5 acres in size, of Bukreek, Sagerton, and Abilene
soils. Also included are small gypsum outcrops.

The deeper component in this complex has moderate
available water capacity. Cottonwood soils have low
available water capacity. Runoft is rapid. The hazard of
water erosion is moderate, and the hazard of soil blowing
1s slight.

Most of the acreage of this complex is cultivated.
Small grain, sorghum, and cotton are the principal crops.
The main needs of management are controlling water
erosion and maintaining tilth.

Crop rotation, leaving crop residue on the surface,
timely but limited tillage, and contour farming together
with use of terraces, diversions, and grassed waterways
are good management practices. Capability unit I1Te-2;
Deep Hardland range site.

Cottonwood soils (Ct).—These soils are gently sloping
to moderately steep. Slopes are dominantly 3 to 20 per-
cent. These soils are on the sides of drainageways (fig.
12). The areas are narrow and parallel the drainage-
ways. Only a few areas occur in the county and most of
these are less than 100 acres in size.

The Cottonwood soils in this mapping unit have the
profile described as representative for the series.

Included with these soils in mapping are narrow bands
of Colorado and Yahola soils that occur on the bottom
of drainageways. These inclusions make up about 5 per-
cent of the total acreage. About 10 to 15 percent
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Figure 12.—An area of Cottonwood soils.

of this mapping unit consists of raw, exposed gypsum
material.

These soils are well drained, and runoff is rapid. The
hazard of water erosion is severe on the steeper slopes.
The hazard of soil blowing is slight. The available water
capacity is low.

These soils are all in range.

Good management of grasses on these soils is needed
to control erosion. Deferred grazing is necessary if the
vigor of grasses is low. Careful consideration is needed
in locating roads and other improvements so that traffic
by livestock or vehicles does not create erosion problems.
Capability unit V1Is-1; Gypland range site.

Delwin Series

The Delwin series consists of deep, well-drained, mod-
erately permeable, sandy soils on uplands. These soils
formed in sandy outwash or eolian deposits.

In a representative profile, the surface layer is brown
fine sand about 18 inches thick. The next layer is red,
firm sandy clay loam about 48 inches thick. Below this
is light-red loamy fine sand.

Representative profile of Delwin fine sand in a field,
100 feet south of county road, from a point 0.15 mile
west of U.S. Highway 83 and 6 miles north of Paducah:

Ap—oO0 to 15 inches, brown (7.5YR 5/4) fine sand, dark brown
(7.5YR 4/4) moist; single grain; loose; slightly
acid; abrupt, smooth boundary.

A1—15 to 18 inches, brown (7.5YR 5/4) fine sand, dark
brown (7.3YR 4/4) moist; single grain; loose;
slightly acid; clear, smooth boundary.

B21t—18 to 40 inches, red (2.5YR 4/6) sandy clay loam,
dark red (2.5YR 3/6) moist; moderate, coarse, pris-
matic structure parting to moderate, medium, sub-
angular blocky ; very hard, firm: few thin clay films
on prism faces; slightly acid; gradual, smooth
boundary.

B22t—40 to 66 inches. red (2.5YR 5/6) sandy clay loam. red
(2.5YR 4/6) moist; weak, fine, subangular blocky
structure; hard, firm; few clay films; neutral; grad-
ual, smooth boundary.

B3—68 to 72 inches, light-red (2.5YR 6/6) loamy fine sand,
red (2.5YR 5/6) moist; single grain; soft, firm;
mildly alkaline.

The A horizon ranges from 8 to 20 inches in-thickness and
from light brown to light yellowish brown in color. Reaction
is slightly acid to neutral.

The B21t horizon ranges from 10 to 24 inches in thickness
and from red to reddish brown in color. The B22t horizon
ranges from 15 to 26 inches in thickness and from red to
reddish yellow in color. Depth to the B3 horizon ranges from
60 to 75 inches.

Delwin fine sand (De).—This nearly level to gently
sloping soil is on uplands. Areas are irregular in shape
and range from 10 to 500 acres in size. Slopes are domi-
nantly 0.3 to 8 percent. About 70 percent of the culti-
vated areas of this soil have been deep plowed to a depth
of 12 to 24 inches.

Included with this soil in mapping are small areas,
generally less than 5 acres in size, of Heatly, Miles,
§pr1nger, and Nobscot soils.

The hazard of soil blowing is severe, but the hazard
of water erosion is slight. The soil has moderate avail-
able water capacity. Runoff is very slow.

This soil is suitable for cultivation if it is properly
managed. Cotton and sorghum are the principal crops.
Management of crop residue on the surface helps to con-
trol soil blowing. Deep plowing increases the clay con-
tent of the surface layer and helps to reduce susceptibil-
ity to soil blowing.  Where these practices are used, cot-
ton can be grown in alternate strips with sorghum, but
tillage should be limited to that essential for crop pro-
duction. Capability unit IVe-6; Deep Sand range site.

Enterprise Series

The Enterprise series consists of deep, well-drained,
moderately rapidly permeable, loamy soils on uplands.
These soils formed in eolian deposits blown from chan-
nels of rivers.

In a representative profile, the surface layer is red-
dish-brown very fine sandy loam about 18 inches thick.
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The next layer is reddish-brown very fine sandy loam,
about 22 inches thick, that contains films and threads of
calcium carbonate. The underlying material, extending
to a depth of 60 inches, is reddish-brown, calcareous very
fine sandy loam.

Representative profile of Enterprise very fine sandy
loam, 0 to 1 percent slopes, in a cultivated field, 50 feet
west of county road, from a point 0.8 mile north of
Farm Road 1278, 1.9 miles west of Chalk:

Ap—0 to 10 inches. reddish-brown (5YR 5/4) very fine sandy
loam, dark reddish brown (5YR 3/4) moist; mas-

sive; soft, very friable; mildly alkaline; abrupt,
smooth boundary.
Al—10 to 18 inches, reddish-brown (5YR 5/4) very fine

sandy loam, dark reddish brown (5YR 3/4) moist;
weak, fine, subangular blocky and granular strue-
ture; soft, very friable; mildly alkaline; gradual,
smooth boundary.

B—18 to 40 inches, reddish-brown (5YR 5/4) very fine sandy
loam, reddish brown (5YR 4/4) moist; weak. fine.
subangular blocky structure; slightly hard, friable;
common white threads and films of ecalcium car-
bonate; calcareous; moderately alkaline; gradual,
smooth boundary. .

C—40 to 60 inches, reddish-brown (5YR 5/4) very fine sandy
loam. yellowish red (5YR 4/6) moist: massive;
slightly hard, friable; few faint films and threads
of calecinmn carbonate in wupper part; caleareous;
moderately alkaline.

The A horizon ranges from 10 to 26 inches in thickness and
frpm light reddish brown to reddish brown in color. It is
mildly alkaline to moderately alkaline and is caleareous in
places.

The B horizon ranges from 12 to 26 inches in thickness,
from reddish brown to reddish yellow in color, and from very
fine sandy loam to loam in texture.

Depth to the C horizon ranges from 24 to 45 inches. The
C horizon ranges from reddish brown to reddish yellow in
color and from very fine sandy loam to fine sandy loam in
texture. It is several feet thick in most places: however, in
a few places there are buried horizons of contrasting mate-
rials at a depth of 8 to 6 feet.

Enterprise very fine sandy loam, 0 to 1 percent slopes
(EnA}—This soil is on uplands. Areas arve irregularly
shaped, longer than they are wide, and range from 15
to 100 acres in size.

This soil has the profile described as representative
for the series. '

Included with this soil in mapping are narrow bands,
less than 5 acres in size, of Enterprise very fine sandy
loam, 1 to 3 percent slopes, and Hardeman soils that oc-
cupy slightly higher parts of the landscape. A few areas
of this Enterprise soil contain waterworn pebbles.

The hazards of soil blowing and water crosion are
slight. Permeability is moderately rapid, but the avail-
able water capacity is high. Runoff is slow.

Nearly all of this soil is cultivated. Cotton, small
grain, and sorghum are the principal crops. The main
need in management is maintaining soil tilth. The man-
agement of crop residue on the soil surface helps to
maintain soil tilth. Capability unit IIc-3; Mixedland
range site.

Enterprise very fine sandy loam, 1 to 3 percent slopes
(EnB).—This soil is on uplands. Most. areas are irregular or
oblong in shape and range from 10 to 500 acres or more
in size.

The surface layer of reddish-brown very fine sandy
loam is about 16 inches thick. The next layer is reddish-
brown, friable very fine sandy loam about 22 inches thick

and contains threads and films of calcium carbonate. The
underlying material is reddish-yellow very fine sandy
loam.

Included with this soil in mapping are narrow bands,
less than 5 acres in size, of Enterprise very fine sandy
loam, 0 to 1 percent slopes, and Hardeman soils that
occupy the base of some of the gently sloping ridges. A
few areas have quartz pebbles throughout the surface
layer and subsoil.

The hazard of soil blowing is slight, and the hazard
of water erosion is moderate. The available water capac-
ity is high. Runoff is medium. .

Most of this soil is cultivated. Cotton and small grain
are the major crops. The main need of management is to
control water erosion. Management of crop residue on
the soil surface, stripcropping, timely but limited tillage,
and use of contour farming together with a system of
terraces are good management practices. Diversion ter-
races and grassed waterways may also be needed where
excess runoff water is a concern. Capability unit ITe-1;
Mixedland range site.

Enterprise very fine sandy loam, 3 to 5 percent slopes
(EnC).—This soil is on uplands. Areas are irregular in
shape and range from 10 to 200 acres in size.

The surface layer is reddish-brown very fine sandy
loam about 12 inches thick. The next layer is reddish-
brown, friable very fine sandy loam that is about 17
inches thick and contains common to numerous films and
threads of calcium carbonate. The underlying material
is reddish-brown very fine sandy loam.

Included with this soil in mapping are narrow bands
of Enterprise very fine sandy loam, 1 to 3 percent slopes,
and Enterprise very fine sandy loam, 5 to 12 percent
slopes. These soils are on ridgetops and in narrow valleys
between ridges. Also included are areas of Hardeman
soils.

Available water capacity is high. Runoff is medium.
The hazard of soil blowing is slight, and the hazard
of water erosion is moderate. A few U-shaped gullies,
more than 400 feet apart, that are 1 to 8 feet deep and
4 to 12 feet wide occur in some unprotected cultivated
fields along natural drainageways. o

Most of this soil is cultivated. Small grain is the
major crop. Needed management practices are crop ro-
tation, management of crop residue on the soil surface,
limited but timely tillage, and contour farming together
with use of terraces. Diversion terraces and grassed
waterways may be needed in some areas for safe dis-
posal of runoft water. Capability unit IITe-3; Mixedland
range site.

Enterprise very fine sandy loam, 5 to 12 percent
slopes (EnD).—This soil is in irregular areas that range
from 25 to 300 acres or more in size. Slopes are domi-
nantly 6 to 10 percent.

The surface layer is reddish-brown very fine sandy
loam about 10 inches thick. Below this is reddish-yellow
very fine sandy loam about 20 inches thick. The under-
lying material is reddish-yellow very fine sandy loam.

Included with this soil in mapping are areas, com-
monly less than 5 acres in size, of Enterprise very fine
sandy loam, 3 to 5 percent slopes, and of Hardeman,
Woodward, and Quinlan soils. Also included are Rough
broken land and gullied areas that make up somewhat
less than 5 percent of this mapping unit.



16 SOIL SURVEY

Available water capacity is high. The hazard of soil
blowing is slight, and the hazard of water erosion severe.
Runoff is medium. Most areas of this soil are dissected
by deep, U-shaped gullies that are 4 to 20 feet deep and
from a few feet to 30 feet wide. A few of these gullies
are active along drainageways and on the steeper scarps,
but most of them are now stabilized with a good growth
of grass.

The soil is used for range. A permanent grass cover
and good grazing management are needed to help con-
trol water erosion. Capability unit VIe—4; Mixedland
range site.

Hardeman Series

The Hardeman series consists of deep, well-drained,
moderately rapidly permeable, loamy soils on uplands,
These soils formed in eolian deposits.

In a representative profile, the surface layer is reddish-
brown fine sandy loam about 18 inches thick. The next
layer is reddish-brown, very friable fine sandy loam that
is about 18 inches thick and contains films and threads
of caleium carbonate. The underlying material, extending
to a depth of 60 inches, is reddish-yellow fine sandy loam.

Representative profile of Hardeman fine sandy loam,
1 to 3 percent slopes, in a cultivated field, 100 feet east
of U.S. Highway 83, from a point 0.3 mile south of the
Middle Pease River bridge, 13.8 miles north of Paducah:

Ap—O0 to 7 inches, reddish-brown (5YR 5/4) fine sandy loam,
reddish brown (5YR 4/4) moist; weak, fine, granular
structure; soft, very friab'e; caleareous; moderately
alkaline; abrupt, smooth boundary.

A1—7 to 18 inches, reddish-brown (5YR 5/4) fine sandy loam,
reddish brown (5YR 4/4) moist; weak, fine, sub-
angular blocky and granular structure; soft, very
friable; caleareous; moderately alkaline; diffuse,
smooth Dboundary.

B—18 to 36 inches. reddish-brown (5YR 5/4) fine sandy loam,
reddish brown (5YR 4/4) moist; weak, fine, sub-
angular b'ocky structure; soft, very friable; com-
mon films and threads of calcium carbonate; eal-
careous; moderately alkaline; diffuse, smooth bound-

ary.

C—36 to 60 inches, reddish-yellow (5YR 6/6) fine sandy
loam, ye'lowish red (5YR 4/6) moist; massive;
slightly hard, very friable; few fllms and threads of
caleium carbonate that decrease with depth; cal-
careous; moderately alkaline.

The A horizon ranges from 8 to 24 inches in thickness and
from light brown to reddish brown in color. It is mildly
alka'fne to moderately alkaline.

The B horizon ranges from 12 to 24 inches in thickness,
from reddish brown to reddish yellow in color, and from
fine sandy loam to very fine sandy loam in texture.

The C horizon occurs at a depth of 30 to 45 inches. It
ranges from reddish brown to ye'lowish red and reddish yel-
low in co'or and from fine sandy loam to very fine sandy loam
in texture.

Hardeman fine sandy loam, 0 to 1 percent slopes
{HoA).—This soil is on uplands. Areas are irregularly
shaped, longer than they are wide, and commonly less
than 100 acres in size.

The surface layer is reddish-brown fine sandy loam
about 16 inches thick. The next layer is reddish-brown
fine sandy loam about 24 inches thick and contains
threads and films of calcium carbonate. The underlying
material is reddish-brown fine sandy loam.

Included with this soil in mapping are narrow bands,
less than 5 acres in size, of Hardeman fine sandy loam,

1 to 3 percent slopes. Also included are small areas of
Enterprise soils.

Runoff is slow. The hazard of soil blowing is moder-
ate, and the hazard of water crosion is slight. Gullies
1 to 4 feet deep form rapidly where water concentrates
in unprotected areas. In cultivated areas some fence
rows have accumulations of soil, 1 to 2 feet deep, that
has blown from the fields. Permeability is moderately
rapid, and the available water capacity is moderate.

Most of this soil is cultivated. Cotton, small grain, and
sorghum are the major crops.

Crop residue managed on the soil surface helps to
control soil blowing and maintain soil tilth. Contour
farming is needed if row crops are grown. Diversions
and grassed waterways are also needed where runoff is
excessive. Capability unit IITe-5; Sandy Loam range
site.

Hardeman fine sandy loam, 1 to 3 percent slopes
(HaB).—This soil is on uplands. Most areas are longer than
they are wide and range from 10 to 150 acres in size.
The profile of this soil is the one described as representa-
tive for the series.

Included with this soil in mapping are narrow bands,
less than 5 acres in size, of Hardeman fine sandy loam,
3 to 5 percent slopes. This soil is on the slightly higher
parts of the landscape. Also included are a few small
areas of Enterprise soils.

Runofl is medinm. Permeability is moderately rapid,
and the available water capacity is moderate. The haz-
ard of water erosion is slight, and the hazard of soil
blowing is moderate. In cultivated areas some fence
rows have accumulations of soil, 1 to 2 feet deep, de-
posited by wind.

Most of this soil is cultivated. Cotton, small grain, and
sorghum are the major crops. Crop residue needs to be
managed on the soil surface to help control soil blow-
ing and maintain soil tilth. Contour farming and ter-
racing are needed if row crops are grown. Diversions
and grassed waterways are also needed where runoff is
excessive. Capability unit IITe-5; Sandy Loam range
site.

Hardeman fine sandy loam, 3 to 5 percent slopes
(HaC).—This soil commonly is in relatively narrow bands
along natural drainageways. Most areas range from 10
to 75 acres in size.

The surface layer is reddish-brown fine sandy loam
about 15 inches thick. The next layer is reddish-yellow
fine sandy loam that is about 20 inches thick and con-
tains threads and films of calcium carbonate. The under-
lying material is reddish-yellow fine sandy loam.

Included with this soil in mapping are narrow bands
of Hardeman fine sandy loam, 1 to 3 percent slopes, and
Enterprise soils that occupy the ridgetops and some of
the narrow valleys between ridges. Also included are
gravel outcrops on some of the ridgetops.

Runoff is medium. The hazards of soil blowing and
water erosion are moderate. This soil gullies readily where
water concentrates in unprotected areas. A few U-shaped
gullies, about 300 feet apart, that are 1 to 5 feet deep
and 4 to 12 feet wide appear in some unprotected
cultivated fields along natural drainageways. Permea-
bility is moderately rapid, and the available water ca-
pacity is high. In cultivated areas some of the fence
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rows have accumulations of soil, 1 to 2 feet deep, that
has blown from the fields.

Most of this soil is cultivated. Sorghum and small
grain are the principal crops. Crop residue managed on
the soil surface helps to control soil blowing and main-
tain soil tilth. Contour farming and terraces are needed
to control water erosion. Capability unit IVe-8; Sandy
Loam range site.

Hardeman fine sandy loam, 5 to 12 percent slopes
(HaD).—This soil oceupies small, scattered upland areas.
Slopes are dominantly 5 to 8 percent. Most areas are
less than 100 acres in size.

Thé surface layer is reddish-brown fine sandy loam
about 12 inches thick. The next layer is reddish-yellow
fine sandy loam about 18 inches thick. The underlying
material is reddish-brown fine sandy loam.

Included with this soil in mapping are areas, com-
monly less than 5 acres in size, of Hardeman fine sandy
loam, 8 to 5 percent slopes; Enterprise soils; and
Springer soils. Gravel outcrops commonly occur through-
out these areas.

Runoff is rapid, and the available water capacity is
moderate. The hazard of soil blowing is moderate, and
the hazard of water erosion is severe. Numerous gullies
3 to 10 feet deep and 10 to 30 feet across are along
drainageways.

This soil is used for range. A good cover of grasses
is needed to help control soil blowing and water erosion.
Capability unit VIe-5; Sandy Loam range site.

Heatly Series

The Heatly series consists of deep, well-drained, mod-
erately permeable, sandy soils on uplands. These soils
formed in sandy outwash material.

In a representative profile, the surface layer is light-
brown fine sand about 28 inches thick. Below this layer
is reddish-brown, friable sandy loam about 6 inches
thick. The next layer is red, friable sandy clay loam
about 30 inches thick. Below this layer is reddish-brown,
friable sandy clay loam about 10 inches thick. The next
layer, extending to a depth of 80 inches, is yellowish-red
sandy clay loam.

Representative profile of Heatly fine sand in a field
790 feet north of county road and 0.45 mile west of its
intersection with U.S. Highway 83, 8.1 miles north of
Paducah:

Ap—O0 to 28 inches, light-brown (7.5YR 6/4) fine sand, brown
(75YR 5/4) moist; single grain; loose; slightly
acid; abrapt, smooth boundary.

B1—28 to 34 inches, reddish-brown (5YR 5/4) sandy loam,
reddish brown (5YR 4/4) moist; weak, coarse, sub-
angular blocky structure; hard, friable; neutral;
gradual, smooth boundary.

B21t—34 to 52 inches, red (2.5YR 5/5) sandy clay loam, red
(25YR 4/5) moist; moderate, coarse, subangular
blocky structure; very hard, friable; few clay films
on vertical ped surfaces; neutral; diffuse, smooth
boundary.

B22t—52 to 64 inches, red (2.5YR 5/5) sandy clay loam,
red (25YR 4/5) moist; weak, coarse, subangular
blocky structure; hard, friable; few clay films on
vertical ped faces; neutral; diffuse, smooth boundary.

B23t—64 to 74 inches, reddish-brown (5YR 5/4) sandy clay
loam, reddish brown (5YR 4/4) moist; weak, coarse,
subangular blocky structure; hard, friable; few clay
films on vertical ped faces; neutral; gradual, smooth
boundary.

B24t—74 to 80 inches, yellowish-red (5YR 4/5) sandy clay
loam, yellowish red (5YR 4/5) moist; moderate,
coarse, subangular blocky structure; very hard, firm;
few clay films on vertical ped surfaces; neutral.

The A horizon ranges from 20 to 32 inches in thickness and
from light brown to light reddish brown in color. Reaction
is neutral to slightly acid.

The B1 horizon, where present, ranges from 4 to 12 inches
in thickness and from brown to reddish brown in color.

The B2t horizon ranges from red to reddish brown in color.

Heatly fine sand (He).—This nearly level to gently
sloping soil occupies areas that are irregular in shape.
Areas range from 10 to 1,000 acres in size but are domi-
nantly more than 300 acres in size.

Included with this soil in mapping are smaller areas,
commonly less than 5 acres in size, of Nobscot, Delwin,
Miles, and Springer soils. Also included are outcrops
of dolomitic limestone on ridgetops and areas of soils
%ha.t are underlain by limestone at a depth of 2 to 5
eet.

The hazard of soil blowing is severe, and the hazard
of water erosion is slight. In some areas the surface is
billowy because of shifting and blowing of the surface
layer. Small dunes up to 2 or 3 feet in height are com-
mon, and fence rows bordering cultivated fields have
accumulations 4 to 10 feet high. Permeability is moder-
ate, and the available water capacity is low. Runoff is
very slow.

This soil is better suited to range than to most other
uses. Many areas were once cultivated, but most of these
areas are now idle or have been reseeded to permanent
grasses. About 70 percent of the cultivated areas have
been deep plowed to a depth of 12 to 24 inches. A good
cover of grasses is needed on this soil to help control
soil blowing. Capability unit VIe-2; Deep Sand range
site.

Hilgrave Series

The Hilgrave series consists of deep, well-drained,
moderately rapidly permeable, gravelly soils on uplands.
These soils formed 1in stratified gravelly and sandy out-
wash. ) )

In a representative profile, the surface layer is reddish-
brown very gravelly sandy loam about 7 inches thick.
Below this layer is red very gravelly loam about 9
inches thick. The next layer is red very gravelly sandy
clay loam about 10 inches thick. Below this layer is
red gravelly loamy sand that is about 14 inches thick
and contains films and threads of calcium carbonate.
The underlying material, extending to a depth of 60
inches, is reddish-yellow coarse sand.

Representative profile of Hilgrave very gravelly sandy
loam 30_feet west of ranch road, from a point 1.3 miles
southwest via ranch road from a windmill 12.9 miles
west via ranch road from the Matador Wildlife Refuge
Headquarters, approximately 12 airline miles northwest
of Paducah:

A1—0 to 7 inches, reddish-brown (2.5YR 4/4) very gravelly
sandy loam, dark reddish brown (2.5YR 3/4) moist;
weak, fine, granular structure; soft, very friable;
many grass roots; 60 percent, by volume, waterworn
siliceous gravel; neutral; clear smooth boundary.

B21t—T7 to 16 inches, red (2.5YR §5/6) very gravelly loam,
red (25YR 4/6) moist; weak, fine, subangular
blocky structure; soft, friable; common grass roots;
clay bridging between sand grains; 65 percent, by
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volume, waterworn siliceous gravel; neutral; grad-
ual, smooth boundary.

B22t—16 to 26 inches, red (2.5YR 5/6) very gravelly sandy
clay loam, red (2.5YR 4/6) moist; weak, fine, sub-
angular blocky structure; slightly hard, friable; few
grass roots; clay fi'lms and bridging between -sand
graing; 13 percent, by volume, waterworn siliceous
gravel ; mildly alkaline: abrupt, smooth boundary.

B3ca—26 to 40 inches, red (2.5YR 5/6) gravelly loamy sand,
red (2.5YR 4/6) moist; single grain (structureless) ;
cohesive when dry; soft. very friable; few grass
roots; 30 percent, by volume, siliceous gravel in upper
part, grading to 52 percent in lower part; few films
and threads of calecium carbonate, and thin coatings
of calcium carbonate on some of the pebbles; cal-
careous; moderately alkaline; abrupt, smooth bound-
ary.

C—40 to 60 inches, reddish-yellow (5YR 6/6) coarse sand,
vellowish red (5YR 4/6) moist; single grain (struc-
tureless) ; soft, very friable; few scattered pebbles;
calecareouns; moderately alkaline.

The A horizon ranges from 6 to 10 inches in thickness and
from reddish brown to brown in color. Reaction is slightly
alkaline to moderately alkaline, but the horizon is noncal-
careous. Content of organic matter is less than 1 percent.

The Bt horizon ranges from 14 to 26 inches in thickness,
from red to reddish brown in color, and from gravelly sandy
loam to very gravelly sandy clay loam in texture. Reaction
ranges from slightly acid to moderately alkaline, but the
horizon is noncalcareous in the upper part.

The B3 horizon ranges from 6 to 14 inches in thickness. It
ranges from noncalcareous to calcareous in the matrix and
in places contains segregated calecium carbonate in the form
of films and threads or coatings of calecium carbonate on the
pebbles.

The depth to the C horizon ranges from 22 to 50 inches. It
is gravel-free sand to highly stratified gravel beds that con-
tain strata of reddish earth.

Hilgrave very gravelly sandy loam (Hg).—This soil is
on dissected hills (fig. 13). Gravel pits are in some
areas. Slopes are 3 to 50 percent. Areas are irregular in
shape, longer than they are wide, and range mostly
from 25 to 1,000 acres in size.

Included with this soil in mapping are small areas,
less than 5 acres in size, of Miles and Springer soils
that are mainly on the outer edges and in some of the
narrow valleys between areas of Hilgrave soils. A few
areas of Woodward and Quinlan soils and Rough breaks
are also included. All of these inclusions make up less
than 10 percent of the total acreage.

Runoff is medium, to rapid, and the available water
capacity is low. The hazard of soil blowing is slight, and
the hazard of water erosion is moderate.

All areas of this soil are in native range. A good cover
of grasses is needed to help control water erosion. Capa-
bility unit VIs-1; Gravelly range site.

Lincoln Series

The Lincoln series consists of deep, somewhat exces-
sively drained, rapidly permeable, sandy soils on bottom
lands. These soils formed in calcareous sandy alluvium.

In a representative profile, the surface layer is yellow-
ish-red fine sandy loam about 13 inches thick. The under-
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Figure 13.—Typical area of Hilgrave very gravelly sandy loam.
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lying material, extending to a depth of 60 inches, is
reddish-yellow fine sand stratified with sand, loamy sand,
and fine sandy loam.

Representative profile of a Lincoln fine sandy loam
in an area of Lincoln soils, on the flood plain of the
North Pease River, 100 feet east of U.S. Highway 83
from a point 200 feet south along U.S. Highway 83 from
the North Pease River bridge, 18 miles north along U.S.
Highway 83 from Paducah:

A1—0 to 13 inches, yellowish-red (5YR 5/6) fine sandy loam,
yellowish red (5YR 4/6) moist; single grain; soft,
very friable; thin strata of loamy sand; calcareous;
moderately alkaline; clear, smooth boundary.

C—13 to 60 inches, reddish-yellow (5YR 6/6) fine sand, yel-
lowish red (5YR 5/6) moist; single grain; stratified
with layers of sand, fine sandy loam, and loamy
sand 14 inch to 4 inches thick; bedding planes are
evident; calcareous; moderately alkaline.

The Al horizon ranges from 6 to 15 inches in thickness,
from reddish brown to reddish ye'low in color, and from very
fine sandy loam to loamy fine sand in texture.

The C horizon ranges from loamy fine sand to fine sand
and contains thin strata of very fine sandy loam, fine sandy
loam, 'oamy sand, sand, and fine gravel. It ranges from pink
to reddish yellow in color.

Lincoln soils (lc)——These nearly level to gently un-
dulating soils are on flood plains along major rivers.
Most areas are narrow and are parallel to the stream
channels. Areas range from 15 to 300 acres or more in
size. These soils have the profile described as representa-
tive for the series.

Included with these soils in mapping are narrow bands
of Yahola and Tivoli soils, These inclusions make up
about 22 percent of the total acreage.

The hazard of soil blowing is severe, and the hazard
of water erosion is slight. Runoff is slow, and the avail-
able water capacity is low. A water table is at a depth
of 3 to 6 feet in many areas during the wet seasons.
A few areas in cultivation have been eroded by soil blow-
ing, and this gives them a billowy surface.

Most areas of these soils are in range, but a few areas
are cultivated.

These soils are better suited to range, recreation land,
or wildlife habitat than to most other uses. A good cover
of grasses is needed to help control soil blowing. Capa-
bility unit Vw-2; Sandy Bottomland range site.

Lincoln soils, frequently flooded (Lf.—These nearly
level soils occupy low flood plains along the major
streams. These soils are on the first bottoms, 1 to 4 feet
above the stream channels. Most areas are subject to
flooding. Areas are narrow and are parallel to the
stream channels. Most areas are 25 to 200 acres in size.

The surface layer is stratified, reddish-brown very fine
sandy loam to loamy fine sand about 10 inches thick.
The texture of the surface layer changes with each flood,
as new sediments are deposited. The underlying material,
to a depth of 60 inches, is stratified loamy sand or sand
intermixed with fine gravel. The water table is at a depth
of 2 to 4 feet in many areas, but it fluctuates from sea-
son to season and from year to year, depending on rain-
fall. Some areas are saline.

Included with these soils in mapping are small areas
of soils that have a loam or clay loam surface layer.
The more clayey soils are in areas where flood waters are

retarded and stand on the soils for longer periods. Also
included are small areas of Yahola soils.

Runoff is slow and available water capacity is low.
The hazard of soil blowing is severe, and the hazard of
water erosion is slight.

These soils are better suited to range, recreation, or
wildlife habitat than to most other uses. A good cover
of grasses is needed to help control soil blowing. Capa-
bility unit Vw-2; Sandy Bottomland range site.

Lipan Series

The Lipan series consists of deep, moderately well
drained, very slowly permeable, clayey soils on uplands.
These soils formed in calcareous old alluvium or outwash.

In a representative profile, the surface layer is gray
clay about 18 inches thick. The next layer is gray, very
firm, calcareous clay about 24 inches thick. The underly-
ing material extending to a depth of 70 inches, is gray-
ish-brown, calcareous clay. )

Representative profile of Lipan clay in a cultivated
field, 0.15 mile west of rural road, from a point 1.7 miles
east and 0.2 mile north, by rural road, from Farm Road
9278, 0.95 mile north of Delwin:

A—O0 to 18 inches, gray (10YR 5/1) clay, dark gray (10YR
4/1) moist; weak, fine, blocky structure and mod-
erate, fine, blocky structure; extremely hard, very
firm, very sticky and very plastic; mildly alkaline;
gradual, smooth boundary.

AC—18 to 42 inches, gray (10YR 5/1) clay, dark gray (10YR
4/1) moist: weak, fine, blocky structure; extremely
hard, very firm, very sticky and very plastic; few
very fine pores; few very fine calcium ecarbonate con-
cretions; calcareous; moderately alkaline; diffuse,
wavy boundary.

C—42 to 70 inches, grayish-brown (10YR 5/2) clay; dark
grayish-brown (10YR 4/2) moist; massive; ex-
tremely hard, very firm; few fine calcium carbonate
concretions ; caleareous; moderately alkaline.

The A horizon ranges from 13 to 20 inches in thickness. Its
reaction is mild'y “alkaline to moderately alkaline. Cracks
that form on drying are from % inch to 2 inches wide at the
soil surface and extend to a depth of 2 feet or more.

The AC horizon ranges from 18 to 40 inches in thickness and
from dark gray to grayish brown in color.

The C horizon is at a depth of 40 to 66 inches and is dark
gray to brown in color. Few to common calcium carbonate
concretions occur.

Lipan clay (ln).—This nearly level soil occupies slightly
depressional areas on uplands. Areas are round to oval
in shape and range from 2 to 40 acres in size.

Included with this soil in mapping are small areas of
Abilene and Lofton soils in slightly higher spots or on
the outer edges of the slightly depressional areas. These

‘inclusions make up less than 5 percent of the acreage

mapped as this Lipan soil.

Available water capacity is high. Runoff is slow or
minimal, and water stands on the surface for extended
periods following heavy rains. Planting and harvesting
of crops are delayed because water is ponded or the soil
is wet. The hazards of soil blowing and water erosion
are slight.

Most areas of this soil are used for range, and a few
areas are cultivated. Maintaining a good cover of grass
or managing crop residue on the soil surface helps to
maintain soil tilth. Capability unit IIIw-1; Deep Hard-
land range site.
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Lofton Series

The Lofton series consists of deep, moderately well
drained, very slowly permeable, loamy soils on uplands.
These soils formed in clayey Permian red beds and
clayey outwash.

In a representative profile, the surface layer is dark
grayish-brown clay loam about 8 inches thick. Below
this is dark grayish-brown, firm silty clay about 10
inches thick. The next layer is dark grayish-brown, very
firm clay about 12 inches thick. Below this is a 40-inch
layer that is grayish-brown, very firm clay in the upper
part and very firm silty clay in the lower part. The under-
lying material, extending to a depth of 85 inches, is light
brownish-gray silty clay.

Representative profile of Lofton clay loam in a culti-
vated field, 0.2 mile south of county road, from a point
0.8 mile north and 0.6 mile cast on county road from
its intersection with Farm Road 2532, 4.3 miles via Farm
Road 2532 from Farm Road 104:

Ap—~0 to 8 inches, dark grayish-brown (10YR 4/2) clay loam,
very dark grayish brown (10YR 3/2) moist; weak,
fine, granular structure; hard, friable; mildly alka-
line; abrupt, smooth boundary.

B21t—8 to 18 inches, dark grayish-brown (10YR 4/2) silty
clay, very dark brown (10YR 2/2) moist; weak to
mederate, fine, blocky structure and subangular
blocky structure; very hard, firm; mild'y alkaline;
gradual, smooth boundary.

B22t—18 to 30 inches, dark grayish-brown (10YR 4/2) clay,
very dark grayish brown (10YR 3/2) moist; mod-
erate, fine, blocky structure; very hard. very firm;
many clay films; mildly alkaline; gradual, smooth
boundary.

B23t—30 to 45 inches, grayish-brown (10YR 5/2) clay, very
dark grayish brown (10YR 3/2) moist; moderate,
fine, blocky structure; very hard. very firm; few
clay films; few fine calcium carbonate concretions
and films; caleareous; moderately alkaline; diffuse,
smooth boundary.

B24t—45 to 70 inches, grayish-brown (10YR 5/2) silty clay,
dark grayish brown (10YR 4/2) moist; weak, me-
dium, blocky structure; very hard, very firm; few
thin clay films; few ca'cium carbonate coneretions
and threads; calcareous; moderately alkaline; dif-
fuse, smooth boundary.

C—T70 to 85 inches, light brownish-gray (10YR 6/2) silty
clay, dark grayish brown (10YR 4/2) moist; mas-
sive; few films of calcium carbonate; calcareous;
moderately alkaline.

The A horizon ranges from 6 to 10 inches in thickness and
from dark gray to dark grayish brown in color.

The B21 horizon ranges from 26 to 64 inches in thickness,
is brown to very dark grayish brown in color, and is silty
c'ay to clay in texture.

The C horizon occurs at a depth that ranges from 82 to 70
inches, but it is below 72 inches in most profiles.

Some of these soils have colors that are too red (hue of
7.5YR, chroma of 3. or both) to be within the range defined
for the series. This difference does not alter the usefulness
or behavior of these soils.

Lofton clay loam (loj.—This soil is on upland flats.
Areas are irregular in shape and slightly concave. The
soil is in a position to receive extra water from surround-
ing soils. Slopes are mostly less than 0.5 percent but are
as much as 1 percent. These areas range from 20 to 100
acres in size. ) )

Included with this soil in mapping are areas of Till-
man soils, less than 5 acres in size, on slightly higher
parts of the landscape. Also included are a few potholes of
Lipan clay. All of these inclusions amount to about 10
percent of the total acreage.

SOIL SURVEY

Runofl is very slow. The hazards of soil blowing and
water erosion are slight. Permeability is very slow, and
the available water capacity is high.

Most of this soil is cultivated. Cotton, small grain,
and sorghum are the major crops. The main need of
management is to maintain good soil tilth. Rotation of
crops, management of crop residue, and timely but
limited tillage help to maintain good soil tilth. ‘Capa-
bility unit IIc—4; Deep Hardland range site.

Miles Series

The Miles series consists of deep, well-drained, moder-
ately permeable, loamy and sandy soils on uplands.
These soils formed in outwash or old alluvial material.

In a representative profile, the surface layer is brown
loamy fine sand about 17 inches thick. Below this layer
is reddish-brown sandy clay loam about 34 inches thick.
The next layer is yellowish-red, friable sandy clay loam
about 18 inches thick. The underlying material, to a
depth of 85 inches, is red loam.

Representative profile of Miles loamy fine sand, 0 to
3 percent slopes, in a cultivated field 100 feet east of
U.S. Highway 83, from a point 1.8 miles north of Padu-
cah via U.S. 83:

Ap—O0 to 17 inches, brown (7.5YR 5/4) loamy fine sand, dark
brown (7.5YR 3/4) moist; single grain; loose: few
pebbles on surface; neutral; abrupt, smooth bound-

ary.

B21t—17 to 33 inches, reddish-brown (5YR 4/4) sandy clay
loam, dark reddish brown (5YR 8/4) moist; weak to
moderate, coarse, prismatic structure parting to mod-
erate, medium, subangular blocky structure; hard,
firm; few fine pores; few thin clay films: few
pebbles; mildly alkaline; gradual, smooth boundary.

B22t—33 to 51 inches, reddish-brown (5YR 5/4) sandy clay
loam, dark reddish brown (5YR 3/4) moist; weal,
coarse, prismatic structure parting to weak, medium,
subangular blocky structure; slightly hard, friable;
few thin clay films; few pebbles; mildly alkaline;
gradual, smooth boundary.

B3t—51 to 69 inches, yellowish-red (5YR 5/6) sandy clay
loam, yellowish red (5YR 4/6) moist; moderate,
medium, subangular blocky structure; slightly hard,
friable; few thin clay films; few pebbles; mildly
a'kaline; gradual, smooth boundary.

C—69 to 85 inches, red (2.5YR 5/6) loam, red (2.5YR 4/6)
moist; massive; soft, very friable; few pebbles; cal-
careous; moderately alkaline.

The A horizon ranges from 7 to 20 inches in thickness,
from reddish brown to brown in color, and from fine sandy
loam to loamy fine sand in texture. Reaction is slightly acid
to neutral.

The Bl horizon. where present, ranges from 4 to 8 inches
in thickness and from loam to sandy clay loam in texture.
The B21t horizon is 10 to 24 inches thick and red to reddish
brown. Reaction is neutral to mildly alkaline. The B22t hori-
zon is 15 to 22 inches thick and red to yellowish red. Reac-
tion is neutral to moderately alkaline. The B2t horizon is
12 to 18 inches thick, reddish brown to reddish yellow, and
sandy clay loam to loam.

The C horizon is 60 to 80 inches thick, red to reddish yel-
low, and sandy clay loam to loamy fine sand.

Miles loamy fine sand, 0 to 3 percent slopes (MeB).—
This soil is on uplands. Slopes are dominantly 0.6 to 2
percent. Areas are irregular in shape and range from
25 to 1,000 acres in size. Fence rows bordering cultivated
fields commonly have accumulations of sand 3 to 6 feet
in height. The profile of this soil is the one described as
representative for the series.
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Included with this soil in mapping are small areas of
Miles fine sandy loam and of Springer, Woodward, and
Veal soils. Areas of these soils are mostly less than 5 to
10 acres in size and make up about 5 to 10 percent of
the total acreage. Also included are small areas of soils
that are eroded. The surface layer is thinner in these
areas, and in some of them the subsoil is exposed.

The hazard of water erosion is slight, and the hazard
of soil blowing is severe. Runoff is slow, and the avail-
able water capacity is high.

Most areas of this soil are cultivated. Cotton and sorg-
hum are the major crops. This soil is better suited to
grass or forage production than to most other uses. A
few areas once cultivated have been seeded to native
grass. Management of crop residue on the soil surface
helps to control soil blowing. Deep plowing can be
useful in increasing clay content of the surface layer and
reducing susceptibility to soil blowing. Most areas in
cultivation have been deep plowed. Tillage should be
limited to that required for crop production. Capability
unit I'Ve—6; Sandyland range site.

Miles loamy fine sand, 3 to 5 percent slopes {MeC).—
This soil is on convex ridges and side slopes along large
drainageways. Most areas are less than 100 acres in size,
but a few areas are up to 800 acres in size. Slopes are
dominantly 3.5 to 4.0 percent.

The surface layer is reddish-brown loamy fine sand
about 10 inches thick. Below this layer is reddish-brown
sandy clay loam about 24 inches thick. The next layer is
reddish-brown sandy clay loam about 34 inches thick.
The underlying material is red loam.

Included with this soil in mapping are small areas
of Springer, Woodward, Veal, and Hilgrave soils and
of Miles fine sandy loam, 0 to 3 percent slopes. Most of
these areas are less than 15 acres in size. A few areas
of soils that have slopes of up to 6 percent are also
included. .

The hazard of soil blowing is severe, and the hazard
of water erosion is moderate. The available water capac-
ity is high. Most aveas of this soil in cultivation have
been slightly to moderately eroded by water, and shallow
rills and gullies are numerous. Winnowing by wind has
removed the finer separates in cultivated areas.

This soil is better snited to native grass than to most
other uses. About 25 to 50 percent of it has been culti-
vated, but much of this is no longer cultivated. A good
grass cover is needed to protect this soil from soil blow-
ing. Capability unit VIe-1; Sandyland range site.

Miles fine sandy loam, 0 to 1 percent slopes (MfA).—
This soil is on smooth upland plains. Areas are irregu-
lar in shape and range from 10 acres to several hundred
acres in size.

The surface layer is reddish-brown fine sandy loam
about 10 inches thick. Below this layer is reddish-brown,
firm sandy clay loam about 20 inches thick. The next
layer is red, firm sandy clay loam about 22 inches thick.
The underlying material is reddish-yellow sandy clay
loam.

Included with this soil in mapping are small areas of
Miles loamy fine sand, 0 to 3 percent slopes. This soil
is in areas less than 5 acres in size and on the slightly
higher parts of the landscape. Also included are areas
of Miles fine sandy loam, 1 to 8 percent slopes, and

Bukreek soils. All of these soils make up less than 10
percent of the total acreage mapped as this Miles soil.

Runoff is slow. The hazard of water erosion is slight,
and the hazard of soil blowing is moderate. Permeability
is moderate, and the available water capacity is high.

Almost all of this soil is cultivated. Cotton and sor-
ghum are the major crops. Management of crop residue
on the soil surface helps to control soil blowing. Diver-
sions and grassed waterways may be needed 1f excess
runofl water becomes a concern. Capability unit ITIe—4;
Sandy Loam range site.

Miles fine sandy loam, 1 to 3 percent slopes (MiB).—
This soil is on upland plains. Slopes are dominantly 1.5
to 2.0 percent. Areas are irregular in shape and range
from 10 to 1,000 acres in size.

The surface layer- is reddish-brown fine sandy loam
about 9 inches thick. Below this layer is reddish-brown
sandy clay loam about 23 inches thick. The next layer 1s
reddish-brown sandy clay loam about 40 inches thick.
Below this layer is reddish-yellow loam.

Included with this soil in mapping are small areas of
Miles loamy fine sand, 0 to 3 percent slopes; Miles fine
sandy loam, 0 to 1 percent slopes; and Bukreek soils
that have slopes of 38 to 5 percent. Also included are
small areas of Woodward and Veal soils. All of these
soils make up about 8 percent of the total acreage mapped
as this Miles soil.

The hazards of soil blowing and water erosion are
moderate. There are a few rills and gullies in some
places. Permeability is moderate, and available water
capacity is high. Runoff is medium.

Most of this soil is cultivated. Cotton, sorghum, and
small grain are major crops. A few areas are irrigated.
Management of crop residue on the soil surface is needed
to help control soil blowing. Contour farming and ter-
racing help to control water erosion. Diversions and
grassed waterways may be needed if excess runoff water
becomes a concern. Capability unit ITTe—4; Sandy Loam
range site.

Miles fine sandy loam, 3 to 5 percent slopes {M{C).—
This soil is mostly on the side slopes of convex ridges.
It is associated with Miles fine sandy loam, 1 to 3 per-
cent slopes. Slopes are. dominantly 3 to 4 percent. Areas
are oblong to irregular in shape and 200 acres or less in
size.

The surface layer is reddish-brown fine sandy loam
about 7 inches thick. Below this is reddish-brown sandy
clay loam about 46 inches thick. The next layer is red-
dish-yellow sandy clay loam about 12 inches thick. The
underlying material is red fine sandy loam.

Included with this soil in mapping are small areas
of Miles fine sandy loam, 1 to 3 percent slopes; Miles
fine sandy loam, 5 to 12 percent slopes; and Miles loamy
fine sand that has 8 to 5 percent slopes. Also included are
areas of Woodward and Veal soils. All of these soils
make up about 10 percent of the total acreage mapped
as this Miles soil. '

Available water capacity is high. The hazards of soil
blowing and water erosion are moderate. Runoff is
medium. Most areas of this soil in cultivation have a few
shallow gullies that are more than 300 feet apart and
are crossable with farm machinery.

Most of this soil is cultivated. Sorghum and small
grain are the major crops. It is better suited to grasses
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than to most other uses. Managing crop residue on the
soil surface and limiting tillage help to control soil
blowing. Terraces are needed to control water erosion.
Diversion terraces may be needed to control water from
adjacent areas. Capability unit IVe—4; Sandy Loam
range site.

Miles fine sandy loam, 5 to 12 percent slopes [MfD).—
This soil is mostly along small drainageways. Slopes are
mostly 5 to 8 percent. The areas are 10 acres to several
hundred acres in size, irregular in shape, and parallel
to the drainageways. -

The surface layer is reddish-brown fine sandy loam
about 7 inches thick. Below this is reddish-brown sandy
clay loam about 42 inches thick. The next layer is red-
dish-yellow loam about 17 inches thick. The underlying
material is red loam.

Included with this soil in mapping are small areas
of Miles fine sandy loam, 8 to 5 percent slopes, and
Miles loamy fine sand that has 3 to 5 percent slopes.
Small areas of Veal, Hilgrave, and Woodward soils
are also included. Eroded arecas make up about 10 to 15
percent of the total acreage.

Runoff is medium. The hazard of soil blowing is
moderate, and the hazard of water erosion is severe. The
few areas of this soil that were once cultivated, or that
are still cultivated, are eroded. There are numerous gul-
lies, and some of these are uncrossable with farm ma-
chinery. The available water capacity is high.

This soil is better suited to range than to most other
uses. A good cover of grasses is needed to help control
water erosion and soil blowing. Capability unit VIe-5;
Sandy Loam range site.

Nobscot Series

The Nobscot series consists of deep, well-drained, mod-
erately rapidly permeable, sandy soils on uplands. These
soils formed in eolian sands.

In a representative profile, the surface layer is fine
sand about 22 inches thick. Tt is brown in the upper part
and light brown in the lower part. The next layer is
yellowish-red, very friable sandy loam about 30 inches
thick. The underlying material is yellowish-red loamy
fine sand.

Representative profile of Nobscot fine sand in a pasture,
150 feet south of rural road, from a point 2.4 miles west
by rural road from its intersection with U.S. Highway
83 in Dunlap:

A1—0 to 6 inches, brown (7.5YR 5/2) fine sand, dark brown
(7.5YR 4/2) moist; single grain; loose; many grass
roots; slightly acid; gradual, smooth boundary.

A2—6 to 22 inches, light-brown (7.5YR 6/4) fine sand, brown
(7.5YR 5/4) moist; single grain; loose; common
grass roots; slightly acid; clear, smooth boundary.

B2t—22 to 52 inches, yellowish-red (5YR 5/6) sandy loam,

yellowish red (5YR 4/6) moist; weak, medium, sub-

angular blocky structure; slightly hard, very friable;
few grass roots; clay bridges between sand grains;
slightly acid; clear, smooth boundary.

to 76 inches, yellowish-red (5YR 5/6) loamy fine

sand, yellowish red (5YR 4/6) moist; single grain;

slightly acid.

The Al horizon ranges from 4 to 6 inches in thickness and
from brown to grayish brown in color. Reaction is medium
acid to slightly acid.

The A2 horizon ranges from 16 to 36 inches in thickness
and from brown to light yellowish brown in color. Reaction
is medium acid to slightly acid.

B3—-52

The Bt horizon ranges from 10 to 80 inches in thickness,
from red to reddish yellow in color, and from fine sandy
loam to loamy fine sand in texture. Reaction is medium acid
to slight'y acid. The B3 horizon is at a depth of 50 to 80
inches. It ranges from red to yellowish red in color and from
sandy loam to fine sand in texture.

Nobscot fine sand (No).—This sloping soil is on up-
lands. Topography generally is undulating, but a few
areas are hummocky. Areas are irregular in shape and
range in size from 50 to 2,000 acres or more.

Included with this soil in mapping are small areas of
Heatly, Delwin, Springer, and Miles soils. Also included
are small blowouts that are severely eroded. All of these
inclusions make up about 20 percent of the total acreage
mapped as this Nobscot soil.

About 40 to 50 percent of this soil was cultivated at
one time, but most of it has been reseeded to grass or has
been idle for several years. Runoff is very slow. The haz-
ard of soil blowing 1s severe, and the hazard of water
erosion is slight. Most of the cultivated areas are slightly
to moderately croded. In the eroded areas, there are
dunes 2 to 10 feet high and blowouts 1 to 5 feet deep.
Wind-deposited soil accumulations from 1 to 3 feet 1n
height are along fence rows or other obstructions in most
cultivated or formerly cultivated fields. This soil is mod-
erately rapidly permeable and has a low available water
capacity.

This soil is better suited to range than to most other
uses. A good cover of grasses is needed to help control
soil blowing. Capability unit VIe-2; Deep Sand range
site.

Owens Series

The Owens series consists of shallow, well-drained,
very slowly permeable, clayey soils on uplands. These
soils formed in clayey Permian red beds.

In a representative profile, the surface layer is red-
dish-brown clay about 7 inches thick. The next layer is
reddish-brown, very firm clay about 6 inches thick. The
underlying material, to a depth of 30 inches, is olive
clayey shale.

Representative profile of an Owens clay in an area of
Owens soils and Badland, 0.1 mile west of county road
from a point 1.2 miles north via county road from a
point on Farm Road 2532, 1.0 mile north of Ogden Gin:

A1—0 to 7 inches, reddish-brown (5YR 4/4) clay, dark red-
dish brown (5YR 3/4) moist; weak, fine, subangular
blocky structure and moderate, fine, blocky structure;
very hard, very firm; many roots and fine pores; few
siliceous pebbles; few small calcium carbonate con-
cretions; calcareous; moderately alkaline; clear,
smooth boundary.

Bea—7 to 13 inches, reddish-brown (5YR 4/3) clay, dark
reddish brown (5YR 3/4) moist; weak, fine and
medium, blocky structure; extremely hard, very firm;
few roots; few soft masses and small concretions of
calcium carbonate; calcareous; moderately alkaline;
gradual, smooth boundary.

C—13 to 30 inches, olive (5Y 5/4) clayey shale; massive;
few fine roots between shale fragments; few soft
masses and concretions of calcium carbonate in crev-
ices; calcareous; moderately alkaline.

The Al horizon ranges from 4 to 10 inches in thickness,
from reddish brown to red in color, and from clay loam to
clay in texture.

The Bea horizon ranges from 4 to 10 inches in thickness,
from reddish brown to olive in color, and from clay loam to
clay in texture. Calcium carbonate content ranges from a
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few visible films to about 5 percent, Dy volume. soft masses.

Depth to the C horizon ranges from 12 to 20 inches. It is
reddish brown to olive, clayey, shaly red beds mottled with
various shades of gray and blue.

Owens soils and Badland (Ob).—This undifferentiated
group consists of gently sloping to steep areas on uplands
(fig. 14). Avreas are irregular in shape and range in size
from. 10 to 2,000 acres or more. They do not occur in
repeating patterns. This mapping unit averages about
39 percent Owens soils, 38 percent Badland, and 23 per-
cent included soils. The Owens soils are gently sloping
and in most places are below areas of Badland. The Bad-
land is gently sloping to steep and is on erosion scarps
and on foot slopes below the scarps.

The materials in which these soils formed vary from
one area to another, especially in respect to gvpsum con-
tent. In the Pease River Breaks, as well as in some other
areas of the county, clays and shales are interbedded
with various forms of gvpsum.

The profile of Owens soils is the one described as rep-
resentative for the series. Badland consists of nearly bar-
ren outerops of red-bed shale or clay.

Included in some areas of this mapping unit are nar-
row bands of Colorado soils along the larger drains.
Narrow ledges and small hilltops of Talpa soils are also
included. Other inclusions are mainly Vernon and Cot-
tonwood soils and gypsum outcrops.

Much of this mapping unit is severely eroded as a re-
sult of geologic erosion. The hazard of water evosion is
severe, and the hazard of soil blowing is slight. Surface
runoff is rapid. )

This mapping unit is suitable only for limited grazing
and for wildlife habitat. It is all in range. A good cover

of grasses is needed to control erosion. Recovery of vege-
tation is very slow. Resting from grazing is needed if
the vigor of grasses is low. Careful consideration is also
needed in locating roads and other improvements so that
traffic by livestock or vehicles does not create erosion
problems. Capability unit VIIs-1; Owens part in Shal-
low Redland range site, Badland not assigned to range
site.

Owens, Talpa, and Vernon soils (Of.—The gently
sloping to moderately steep soils in this undifferentiated
group are on uplands. Slopes range from 1 to 15 percent.
This mapping unit averages about 35 percent Owens soils,
30 percent Talpa stony loam, and 19 percent Vernon soils.
The remaining 16 percent is included soils and land
types.

The topography of these soils consists of a series of
steep scarps and steplike benches dissected by intermit-
tent streams and gullies (fig. 15). The Talpa soils are on
the scarps, ledges, or hilltops. Most areas of Talpa soils
range from 1 to 10 acres in size. There is limestone about
1 to 6 feet thick in most areas. The Owens and Vernon
soils are on the less sloping benches and on the lower
part of scarp faces below the limestone ledges. Limestone
fragments are on the surface of the Owens and Vernon
soils in places, especially below ridges of Talpa soils.

The Owens soils have a surface layer of reddish-brown
clay about 5 inches thick. The subsoil is red, firm clay
about 7 inches thick. The underlying material is olive,
calcareous, clayey shale.

The Talpa soils have a grayish-brown stony loam sur-
face layer, about 6 inches thick, that contains about 20

Figure 14 —Typical area of Owens soils and Badland. The area in the foreground is mostly Badland.
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Figure 15.—Typical area of Owens, Talpa, and Vernon soils. Fragments on surface are limestone.

percent coarse limestone fragments. The underlying ma-
terial is hard, fractured limestone.

The Vernon soils have a surface layer of reddish-
brown clay loam about 6 inches thick. The subsoil is red-
dish-brown clay about 12 inches thick. Beneath this is
red clay about 8 inches thick. The underlying material
is olive-gray, calcarcous, clayey shale.

Included with these soils in mapping are some areas
of Badland on some of the steep scarp faces. Also in-
cluded are a few narrow areas of Colorado soils along
some of the larger drains. Other inclusions are Tillman,
Quanah, and Cottonwood soils and gypsum outcrops.

The hazard of water crosion is severe, and the hazard
of soil blowing is slight. These soils are well drained.
Surface runoff 1s rapid.

These soils are suitable only for range, wildlife habi-
tat, and recreational use. Vegetation 1s sparse in most
areas, which have 25 to 50 percent bare ground. A good
cover of grass is needed to control erosion. Rest from
grazing is necessary where the vigor of grasses is low.
Careful consideration is also needed in locating roads
and other improvements where traffic by livestock or ve-
hicles may create erosion problems. Capability unit VIIs-
1; Owens and Vernon parts in Shallow Redland range
site, Talpa part in Very Shallow range site.

Paducah Series

The Paducah series consists of deep, well-drained,
moderately permeable, loamy soils on uplands. These soils

formed in material weathered from calcareous, weakly
cemented sandstone or siltstone.

In a representative profile, the surface layer is reddish-
brown loam about 8 inches thick. Below this layer is
about 8 inches of reddish-brown, friable loam. The next
layer is reddish-brown. friable clay loam about 11 -inches
thick, Below this is about 17 inches of red, friable loam.
The underlying material is about 28 inches of light-red
very fine sandy loam over red, soft, sandy, calcareous red
beds that extend to a depth of 90 inches.

Representative profile of Paducah loam, 3 to 5 percent
slopes, in a cultivated field 100 feet north of a point on
Farm Road 1440, that is 2.75 miles west of its intersec-
tion with U.S. Highway 83, about 14 miles north of
Paducah:

Ap—oO0 to 8 inches, reddish-brown (5YR 5/4) loam, dark red-
dish brown (5YR 3/4) moist; weak, fine, granular
structure; soft, friable; mildly alkaline; abrupt,
smooth boundary.

B1t—8 to 16 inches, reddish-brown (5YR 4/4) loam, dark
reddish brown (5YR 3/4) moist; weak to moderate,
fine, subangular blocky structure; slightly hard, fri-
able; few clay films on ped faces; mildly alkaline;
gradual, smooth boundary.

B2t—16 to 27 inches, reddish-brown (5YR 4/4) clay loam,
dark reddish brown (8YR 3/4) moist; weak to mod-
erate, fine and medium, subangular bloeky structure;
hard, friable; ped faces have thin clay films; mildly
alkaline; gradual, smooth boundary.

B3-—27 to 44 inches, red (2.5YR 4/6) loam, dark red (2.5YR
3/6) moist: weak, fine and medium. subangular
blocky structure; slightly hard, friable; few films
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and threads of calcium carbonate; calecareous; mod-
erately alkaline; gradual, smooth boundary.

Clca—44 to 72 inches, light-red (2.5YR 6/6) very fine sandy
loam, red (2.5YR #5/6) moist; massive; soft, very
friable; few concretions of calcium carbonate and
about 5 percent soft masses; calcareous; moderately
alkaline; diftuse, smooth boundary.

C2—72 to 90 inches, red (2.5YR 5/6), soft, sandy Permian
red beds; massive; caleareous; moderately alkaline.

The A horizon ranges from 6 to 10 inches in thickness,
from reddish brown to brown in color, and from neutral to
mildly alkaline in reaction.

The Bl1t horizon ranges from 0 to 10 inches in thickness,
from loam to sandy clay loam in texture, and from neutral
to moderately alkaline in reaction. The B2t horizon ranges
from 10 to 18 inches in thickness, from reddish brown to
reddish yellow in color, from loam to clay loam in texture,
and from neutral to moderately alkaline in reaction. The B3
horizon ranges from 12 to 20 inches in thickness, from red
to reddish yellow in color, and from very fine sandy loam to
sandy -clay loam in texture.

The Clea horizon ranges from 4 to 30 inches in thickness.
Carbonates range from few films and threads to 15 percent
soft masses and concretions. The C2 horizon is weakly ce-
mented sandstone or siltstone.

Paducah loam, 3 to 5 percent slopes (PaC).—This soil
is on ridges. Most areas are less than 300 acres in size.
Slopes are dominantly 3 to 4 percent. The areas are com-
monly narrow and occupy the sides of ridges.

Included with this soil in mapping are areas of Wood-
ward and Carey soils that are generally less than 10 acres
1n size.

Runoff is medium. The hazard of soil blowing is slight,
and the hazard of water erosion is moderate. Available
water capacity is high.

This soil is mostly cultivated. Cotton and grain sor-
ghum are grown most extensively. Crop rotation, crop
residue managed on the soil surface, and limited but
timely tillage are necessary management practices. Con-
tour farming and terraces are needed to control water
erosion. Diversion terraces and grassed waterways are
needed in places for safe disposal of runoff water. Capa-
bility unit IITe-3; Mixedland range site.

Quanah Series

The Quanah series consists of deep, well-drained, mod-
erately permeable, calcareous, loamy soils on uplands.
These soils formed in calcarcous, loamy to clayey mate-
rial.

In a representative profile, the surface layer is hrown
silty clay loam about 10 inches thick. Below this layer is
about 20 inches of brown, friable silty clay loam. The
underlying material is reddish-yellow silty clay Toam in
the upper part and light-brown clay loam in the lower
part. The upper part contains 15 to 25 percent soft masses
and hard concretions of calcium carbonate.

Representative profile of Quanah silty clay loam in an
area of Quanah-Talpa complex in a pasture 50 feet east
of county road, from a point 0.6 mile east, 0.35 mile
north, 0.45 mile sast, and 0.1 mile south via county road
from its intersection with Farm Road 104, 1.3 miles south
of intersection of Farm Roads 1033 and 104:

A1—0 to 10 inches, brown (10YR 5/3) silty clay loam, dark
brown (10YR 3/3) moist; weak, fine, subangular
blocky structure and weak, fine, granular structure;
hard, friable; many grass roots; many very fine
pores; calcareous; moderately alkaline; clear,
smooth boundary.

B21—10 to 19 inches, brown (7.5YR 5/4) silty clay loam,
dark brown (7.5YR 4/3) moist; moderate, fine to
medium, subangular blocky structure; hard, friable;
many fine pores and common medium pores; cal-
careous; moderately alkaline; gradual, smooth
boundary.

B22—19 to 30 inches, brown (7.5YR 5/4) silty clay loam,
dark brown (7.5YR 4/4) moist; moderate, fine to
medium, subangular blocky structure; hard, friable;
many very fine pores; few, fine, calcium carbonate
concretions; calcareous; moderately alkaline; grad-
ual, smooth boundary.

Clea—30 to 48 inches, reddish-yellow (5YR 6/6) silty clay
loam, yellowish red (5YR 5/6) moist; massive;
hard, friable; contains an estimated 15 to 25 percent,
by volume, soft masses and concretions of calcium
carbonate; calcareous; moderately alkaline; gradual,
smooth boundary.

C2—48 to 60 inches, light-brown (7.5YR 6/4) clay loam,
brown (7.3YR 5/4) moist; massive; very hard, firm;
many films and threads of calcium carbonate; cal-
careous ; moderately alkaline.

The A horizon ranges from 7 to 11 inches in thickness, is
brown to dark grayish brown in color, and is clay loam or
silty clay loam in texture.

The B21 horizon ranges from 7 to 22 inches in thickness, is
reddish brown to dark grayish brown in color, and is clay
loam or silty clay loam in texture. A few threads, films, and
small masses of ealcinm carbonate occur in some places. The
B22 horizon ranges from 7 to 22 inches in thickness, is red-
dish brown to brown in color, and is clay loam or silty clay
loam in texture. Calcium carbonate content ranges from few
to common, fine, soft masses. films, or fine, hard concretions.

Depth to the Clea horizon is 24 to 40 inches. This horizon
is reddish yellow to light brown in color. Films, soft masses,
or hard concretions of calcium carbonate make up from 15
to 30 percent, by volume, of this horizon, Color of the C2
horizon ranges from light brown to reddish brown.

Quanah-Talpa complex (Qt}.—The soils in this complex
are on uplands. Areas range from 5 acres to about 400
acres in size but are dominantly about 30 to 60 acres.
About 47 percent of this complex is Quanah soils, and 38
percent is Talpa soils. The remaining 15 percent is in-
cluded soils. The gently sloping Quanah soils occupy
valleys or foot slopes and meander between areas of
gently sloping to sloping Talpa soils on hilltops and
ridges.

The profile of the Quanah soils is the one described as
representative for the series. The Talpa soils have a sur-
face layer of brown stony loam about 8 inches thick. It is
about 20 percent, by volume, limestone fragments. The
underlying material is hard, fractured limestone.

Included with these soils in mapping are narrow bands
of Vernon, Weymonth, and Cottonwood soils, which oc-
cur just below the Talpa soils and above the Quanah
soils. Also included are small areas of Tillman soils in
some of the wider valleys.

Surface runoff is medium to rapid. The hazard of
water erosion is moderate, and the hazard of soil blowing
is slight.

Almost all of this complex is in range. The Quanah
soils in this complex are suited to cultivation, but they
are so intermingled with the nonarable Talpa soils that
most areas are not practical to cultivate. A good cover of
grasses is needed to control erosion. Rest from grazing 1s
needed if the vigor of grasses is low. Careful planning
is also needed in locating roads and other improvements
so that traffic by livesteck or vehicles does not create ero-
sion problems. Capability unit VIIs-1; Quanah part in
Deep Hardland range site. Talpa part in Very Shallow
range site.
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Quinlan Series

The Quinlan series consists of shallow, well-drained,
moderately rapidly permeable loamy soils on uplands.
These soils formed in calcareous, weakly consolidated
-sandstone.

In a representative profile, the surface layer is vellow-
ish-red loam about 5 inches thick. The next layer is about
8 inches of light-red loam. The underlying material, ex-
tending to a depth of 60 inches, is red, weakly cemented,
fine-grained sandstone.

Quinlan soils are mapped only in an undifferentiated
group with Woodward soils. )

Representative profile of Quinlan loam in an area of
- Woodward and ‘Quinlan loams 0.1 mile south of county
road, from a point 1.2 miles west, 1.0 mile south, and 1.0
mile west via county road from its intersection with
Farm Road 1440, about 1.0 mile west of Cee Vee:

A1—O0 to 5 inches, yellowish-red (5YR §/6) loam, yellowish
red (5YR 4/6) moist; weak, medium, granular and
subangular blocky structure: soft, very friable; cal-
careous; moderately alkaline; gradual, smooth
boundary.

B—5 to 13 inches, light-red (2.5YR 6/6) loam, red (2.5YR
4/6) moisi; weak, medium, subangular blocky struc-
ture; slightly hard, very friable; few small frag-
ments of soft sandstone; caleareous; moderately
alkaline; gradual, wavy boundary.

C—13 to 60 inches, red (2.5YR 5/8), weakly cemented, cal-
careous, fine-grained sandstone.

The A horizon ranges from 4 to 10 inches in thickness and
from reddish brown to yellowish red in color.

The B horizon ranges from 4 to 10 inches in thickness and
from reddish brown to reddish yellow in eolor.

The C horizon ranges from weakly cemented, fine-grained
sandstone to packsand. Depth to the C horizon ranges from
10 to 20 inches.

Rough Broken Land

Rough broken land (Ro) consists of rough, steep, and
broken areas (fiz. 16). This land type occurs mainly
along the transition or divide between soils that devel-
oped in clayey red beds. The divide is a steep escarpment.
There are also some deep drainageways or gullies.
Mapped areas range from 100 to 1,000 acres or more in
size. Most areas are narrow and occur along the escarp-
ment and gullies.

The topography is steep. Slopes are 20 to 45 percent.
The difference in elevation from top to bottom of the

Figure 16.—Typical area of Rough broken land in the Pease River
Breaks.

escarpment ranges from 35 to 100 feet but is commonly
40 to 60 feet. Gullies lie below the escarpment, and finger-
like gullies extend back into the escarpment in most areas
to produce a very rough, irregular topography.

This mapping unit is variable, but it is consistent from
one area to another. A cap of limestone rock at the top
or rim of the escarpment, ranges from 3 to 6 feet in thick-
ness. Immediately below this cap is a layer of soft, sandy
red beds that ranges from 6 to 20 feet in thickness. Below
the sandy red beds are silty and clayey red beds that
are intermixed in places with thin strata of gypsum.
Stone fragments that have broken off the limestone cap
occur on the upper slopes.

Included with this land type in mapping are areas of
Quinlan, Talpa, Cottonwood, and Owens soils and of
Badland.

Vegetation is sparse in most areas. The ground is bare
in 70 to 90 percent of the area. Most of the vegetation
grows on the upper slopes of the sandy red beds. The
hazard of water erosion is severe, but the hazard of soil
blowing is slight. This land type is better suited to lim-
ited grazing and swildlife habitat than to most other uses.
A good grass cover is needed to control water erosion on
these soils. Locations of roads, pens, and other improve-
ments need to be planned carefully to reduce erosion
hazards. Wildlife habitat should be preserved to the
extent needed to provide food and cover. Capability unit
VIIs-2; Rough Breaks range site.

Sagerton Series

The Sagerton series consists of deep, well-drained,
moderately slowly permeable, loamy soils on uplands.
These soils formed in calcareous outwash or old alluvial
material.

In a representative profile, the surface layer is brown
clay loam about 7 inches thick. Below this layer is about
8 inches of brown, firm clay. The next layer is reddish-
brown, very firm clay about 10 inches thick. Below this
layer is about 11 inches of yellowish-red, very firm clay
loam. The next layer is pink, friable clay loam that is
about 26 inches thick and is about 30 to 40 percent soft
masses and concretions of caleium carbonate. Below this
layer, extending to a depth of 84 inches, is light-red, firm
clay loam.

Representative profile of Sagerton clay loam, 1 to 3
percent slopes, 200 feet south of county road, from a point
1.0 mile east, 0.55 mile north, and 1.55 miles east via
county road from its intersection with Farm Road 1038,
1.8 miles east and 2.6 miles south of the intersection of
Farm Road 1038 and U.S. Highway 83 on the south edge
of Paducah:

Ap—oO0 to 7 inches, brown (7.5YR 4/2) clay loam, dark brown
(7.5YR 3/2) moist; weak, fine, granular structure;
slightly hard, friable; few fine roots; few siliceous
pebbles; mildly alkaline; abrupt, smooth boundary.

B21t—7 to 15 inches, brown (7.5YR 4/2) clay, dark brown
(7.5Y 3/2) moist; moderate, medium and fine, sub-
angular blocky structure; very hard, firm; few fine
roots; few fine pores; thin, distinct clay films on
peds; few siliceous pebbles; mildly alkaline; grad-
ual, smooth boundary.

B22t—15 to 25 inches, reddish-brown (5YR 4/4) clay, dark
reddish brown (5YR 8/4) moist; moderate, medium,
blocky structure; very hard, very firm; few roots;
thin, distinet clay films on peds; common worm
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casts: noncaleareous; moderately alkaline; gradual,
smooth boundary.

B23t—25 to 36 inches, yellowish-red (5YR 5/6) clay loam,
vellowish red (5YR 4/6) moist; moderate, medium,
blocky structure; very hard, very firm; few thin clay
films on peds; few films and threads and common soft
and strongly cemented caleium carbonate conecretions;
ca'careous; moderately alkaline: clear, wavy bound-
ary.

B24ca—36 to 62 inches, pink (5YR 7/4) clay loam. reddish
brown (5YR 5/4) moist: weak, medium, subangular
blocky structure; slightly hard, friable; contains esti-
mated 30 to 40 percent soft calcium carbonate masses;
strongly cemented concretions % to 1 inch in diam-
eter; calcareous; moderately alkaline; clear, smooth
boundary.

B25t—62 to 84 inches, light-red (2.5YR 6/6) c'ay loam, red
(2.5YR 53/6) moist: weak, medium. subangular blocky
structure; slightly hard, firm; few thin clay films
on peds; contains 3 to 5 percent calcium carbonate
by volume: few siliceous pebbles; calcareous; mod-
ately alkaline.

The A horizon ranges from 5 to 12 inches in thickness.
from brown to reddish brown in color, and from loam to clay
loam in texture.

The B21t and B22t horizons range from 14 to 26 inches in
thickness, from reddish brown to brown in color, and from
clay loam to clay in texture. Reaction is mildly alkaline to
moderately alkaline. The B23t horizon ranges from 5 to 12
inches in thickness. from reddish brown to yellowish red in
color, and from clay loam to clay in texture. The B24t hori-
zon ranges from 12 to 28 inches in thickness and from red-
dish brown to reddish yellow in color. This horizon contains
20 to 40 percent calcium carbonate. The B25t horizon ranges
from red to reddish yellow in color.

Sagerton loam, 0 to 1 percent slopes {SaA).—This soil
has slopes that are dominantly about 0.5 percent. The
areas are broad and irregular in shape and from 15 to
1,000 acres in size.

The surface laver is reddish-brown loam about 11
inches thick. Below this layer is reddish-brown clay loam
about 26 inches thick. The next layer is vellowish-red
clay loam about 12 inches thick. Beneath this is reddish-
yellow clay loam that is about 20 inches thick and has
about 20 percent calcium carbonate.

Included with this soil in mapping are small areas of
Sagerton clay loam and Bukreek, Abilene, and Wey-
mouth soils. Also inclnded arve soils in which the zone of
secondary carbonates is at a depth of more than 28 inches.
A few areas of soils that are similar to this Sagerton soil
but have a surface layer of fine sandy loam are also in-
cluded.

Available water capacity is high. Surface runoff is
slow. The hazards of water erosion and soil blowing are
slight.

Most, of this soil is cultivated. Cotton, small grain, and
some sorghum are the major crops. The main need of
management is to maintain soil tilth. Crop rotation,
management of crop residue on the soil surface. and
timely but limited tillage help to maintain tilth. Capa-
bility unit ITc—4; Deep Hardland range site.

Sagerton loam, 1 to 3 percent slopes (SaB).—This soil
has slopes that are dominantly 1.5 to 2.0 percent. Areas
are irregular in shape and range from 10 to 500 acres in
size.

The surface layer is reddish-brown loam about 6 inches
thick. Below this layer is reddish-brown clay loam about
26 inches thick. The next layer, to a depth of 80 inches,
is red clay loam that contains calcium carbonate accumu-
lations at a depth of 50 inches.

Included with this soil in mapping are small areas of
Bukreek and Weymouth soils and Sagerton clay loam, 1
to 3 percent slopes. Also included are soils in which the
zone of secondary carbonates is at a depth of more than
28 inches. A few small arcas of soils that are similar to
this Sagerton soil but have a surface layer of fine sandy
loam are also included.

Available water capacity is high. Runoff is medium.
The hazard of water erosion is moderate, and the hazard
of soil blowing is slight. A few gullies occur along drain-
ageways. The surface layer is thinner near these gullies,
and the subsoil is exposed in some areas.

Most of this soil 1s cultivated. Small grain and some
cotton and sorghum are grown. The main needs of man-
agement are crop rotation, leaving crop residue on the
surface to control erosion and maintain soil tilth, and
timely but limited tillage. Contour farming and use of
terraces, diversions, and grassed waterways are also
needed. Capability unit ITe-2; Deep Hardland range site.

Sagerton clay loam, 0 to 1 percent slopes (ScA).—This
soil has slopes that are dominantly 0.3 to 0.8 percent. The
areas are irregular in shape and range from 25 to 1,000
acres or more In size.

The surface layer is brown clay loam about 7 inches
thick. Below this layer is brown clay about 8 inches
thick. The next layer is reddish-brown clay about 15
inches thick. The next layer is about 11 inches of yellow-
ish-red clay loam. Below this layer is pink clay loam that
is about 21 inches thick and contains about 40 percent
calcium carbonate. This layer is underlain by light-red
clay loam.

Tncluded with this soil in mapping are areas of Sager-
ton loam, 0 to 1 percent slopes, and Abilene soils. These
soils are in areas less than 10 acres in size. Soils that
have secondary carbonates beginning at a depth of more
than 28 inches are also included.

Available water capacity is high. Runoft is slow. The
hazards of soil blowing and water erosion are slight.

Most of this soil is cultivated. Cotton, small grain, and
some sorghum are the major crops. The main need of
management is to maintain good soil tilth. Rotation of
crops, management of crop residue on the soil surface,
and timely but limited tillage all help to maintain soil
tilth. Capability unit ITc—4; Deep Hardland range site.

Sagerton clay loam, 1 to 3 percent slopes {ScB).—This
soil has convex slopes that are dominantly 1.5 to 2.0 per-
cent. Areas are irregular in shape and range from 10 to
300 acres in size. The profile of this soil is the one de-
scribed as representative for the series.

Included with this soil in mapping are small areas of
Sagerton loam, 1 to 3 percent slopes, and Weymouth and
Abilene soils. Also included are small areas along drain-
ageways that have been moderately eroded by water.
These areas are narrow and occur in unprotected sloping
areas. Soils in which the zone of secondary carbonates 1s
more than 28 inches below the surface are also included.

Available water capacity is high. The hazard of 'Watgr
erosion is moderate. and the hazard of soil blowing 1s
slight. Runoff is medium. )

Most of this soil is cultivated. Small grain and some
cotton and sorghum are grown. The main needs of man-
agement ave rotation of crops, management of crop residue
on the soil surface to control erosion and maintain soil
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tilth, and timely but limited tillage. Contour farming and
use of terraces, diversions, and grassed waterways are also
needed. Capability unit ITe-2; Deep Hardland range site.

St. Paul Series

The St. Paul series consists of deep, well-drained, mod-
erately slowly permeable, loamy soils on uplands. These
soils formed in old alluvial deposits.

In a representative profile, the surface layer is brown
silt loam about 10 inches thick. The next layer is dark-
brown clay loam about 34 inches thick. Below this is
grayish-brown clay loam that is about 28 inches thick
and has 5 percent calcium carbonate. It is underlain by
gray clay loam that extends to a depth of about 84
inches. )

Representative profile of St. Panl silt loam in a culti-
vated field 300 feet north of Farm Road 1440, from a
point 0.4 mile east of Cee Vee:

Ap—0 to 10 inches, brown (7.5YR 5/2) silt loam, dark brown
(7.5YR 3/2) moist; weak, granular structure; soft,
very friable; neutral; abrupt, smooth boundary.

B1t—10 to 16 inches, dark-brown (7.5YR 4/2) c'ay loam,
very dark brown (7.5YR 2/2) moist; moderate, sub-
angular blecky structure; slightly hard. friable; few
thin elay filns; mildly alkaline; gradual, smooth
boundary.

B2t—16 to 34 inches, dark-brown (7.53YR 4/2) clay loam,
dark brown (7.5YR 3/2) moist; moderate. medium,
blocky structure; very hard, firm; few thin clay
films on peds; mildly alkaline; gradual, smooth
boundary.

B3t—34 to 44 inches, dark-brown (7.5YR 4/2) clay loam,
dark brown (7.5YR 3/2) moist; weak. medium. sub-
angular blocky structure; hard, firm; few thin clay
films; few threads and films of calcium ecarbonate;
caleareous: moderately alkaline; gradual, wavy
boundary.

Clea—44 to 72 inches, grayish-brown (10YR 5/2) clay loam.
dark grayish brown (10YR 4/2) moist; massive;
slightly hard, friab'e; about 5 percent soft masses,
films, and threads of calcium carbonate: calcareous;
moderately alkaline: diffuse. wavy boundary.

C2—72 to &4 inches, gray (10YR 5/1) clay loam. dark gray
(10YR 4/1) moist; massive, soft, old alluvial mate-
rials; calcareous: moderately a'kaline.

The A horizon ranges from 7 to 10 inches in thickness and
from dark brown to brown in color. Reaction is neutral to
mildly alkaline.

The B1t horizon ranges from 5 to 12 inches in thickness,
from dark brown to brown in color, and from Joam to silty
clay loam in texture. The B2t horizon ranges from 12 to 20
inches in thickness. from brown to reddish brown in color,
and from clay loam to silty clay loam in texture. The B3t
horizon. where present., ranges from reddish brown to brown
in color, from 6 to 15 inches in thickness, and from loam to
clay loam or sandy clay loam in texture.

The C horizon ranges from reddish yellow to gray in color.
Depth to the Cea horizon ranges from 30 to 45 inches. This
horizon ranges from brown to yellowish red in eolor and
from loam to clay loam in texture. Calcium ecarbonate con-
tent ranges from 3 to 25 percent.

St. Paul silt loam (Sp).—This nearly level soil is on
upland flats. Areas are irregular in shape and are domi-
nantly 25 to 400 acres in size.

Included with this soil in mapping are areas of Carey
soils less than 5 acres in size. Also inclnded are onterops
of gypsum materials. A few small areas of soils that
occur mostly along drainageways and have slopes greater
than 1 percent are also included.

Available water capacity is high. Runoff is slow, and
the hazards of soil blowing and water erosion are slight.

All of this soil is enltivated. Cotton, small grain, and
grain sorghum are the major crops. The main need of
management is to maintain good soil tilth, Management
of crop residue on the soil surface helps to maintain soil
tilth. Capability unit IIc-8; Deep Hardland range site.

Springer Series

The Springer series consists of deep, well-drained,
moderately rapidly permeable, sandy soils on uplands.
These soils formed in sandy outwash sediment.

In a representative profile, the surface layer is reddish-
brown loamy fine sand about 16 inches thick. Below this
layer is reddish-brown, fiiable fine sandy loam about 15
inches thick. The next layer is vellowish-red, very friable
fine sandy loam about 26 inches thick. Below this is about
18 inches of red, very friable fine sandy loam. The under-
lying material, extending to a depth of 92 inches, is red-
dish-brown loamy fine sand (fig. 17).

Representative profile of Springer loamy fine sand,
undulating, in a pasture 100 feet north of county road,
from a point 0.6 mile west of Matador Wildlife Refuge
Headquarters, 3.0 miles west via county road from 1ts
intersection with U.S. Highway 83, which is 7.0 miles
north of Paducah:

Al—O0 to 16 inches. reddish-brown (5YR 5/4) loamy fine
sand, reddish brown (5YR 4/4) moist; single grain;
loose ; neutral; clear, smooth boundary.

B21t—16 to 31 inches, reddish-brown (5YR 5/4) fine sandy
loam, reddish brown (5YR 4/4) moist; weak, coarse,
prismatic structure parting to weak, medium, sub-
angular blocky structure; soft. friable; few fine
pores; clay bridges between sand grains; mildly
alkaline; gradual, smooth boundary.

B22t—31 to 51 inches. yellowish-red (5YR 5/6) fine sandy
loam, yellowish red (5YR 4/6) moist; weak, me-
dium, subangular bloeky structure; soft, very fri-
able; some clay bridging between sand grains;
mi'dly alkaline; diffuse. smooth boundary.

B3t—>57 to 75 inches, red (2.5YR 5/6) fine sandy loam, red
(2.5YR 4/6) moist; weak, medium, granular strue-

ture; soft, very friable; mildly alkaline; diffuse,
smooth boundary.
C—75 to 92 inches, reddish-brown (5YR 5/4) loamy fine

sand, reddisi brown (5YR 4/4) moist; single grain;
loose; mildly alkaline.

The A horizon ranges from 8 to 20 inches in thickness and
from brown to light reddish brown in color.

The B2t horizon ranges from 20 to 50 inches in thickness
and from red to yellowish red in color. Reaction ranges from
neutral to moderately alkaline. The B3t horizon, where pres-
ent, ranges from 12 to 24 inches in thickness. from fine sandy
Joam to loamy fine sand in texture, and from red to yellowish
red in texture. )

The C horizon ranges from fine sandy loam to loamy fine
sand in texture and from red to reddish yellow in color.

Springer loamy fine sand, undulating (Sr8).—This soil
1s nearly level to gently sloping. Slopes are dominantly
1.0 to 2.5 percent. Areas are irregular in shape and 23 to
1,000 acres or more in size. The profile of this soil is the
one described as representative for the series.

Included with this soil in mapping are areas of Nob-
scot and Miles soils. Also included in small areas along
drainageways and in low arcas are soils that are similar
to Springer soils but have a fine sandy loam surface
layer. Small gravel ontcrops and soils that have gravel

strata at a depth of 2 to 4 feet are also included.



COTTLE COUNTY, TEXAS 29

The hazard of water erosion is slight, and the hazard
of soil blowing is severe. Available water capacity is mod-
erate. Runoff is slow. Accumulations of windblown soil
a few inches to several feet in height have formed along
fence rows or other obstructions in most cultivated fields.
There are a few gullies, 1 to 5 feet deep and 5 to 30 feet
across, along the drainageways. Small dues and blow-
outs occur in cultivated fields. The blowouts are 1 to 3
feet deep, and the dunes are 2 to 5 feet high.

Most of this soil is cultivated. Cotton and sorghum are
the major crops. Only crops should be grown that leave
protective amounts of residue on the surface to control
soil blowing. This includes drilled or close-spaced sor-
ghum, small grain, and grasses. Tillage needs to be held

Figure 17.—Profile of a Springer loamy fine sand.

to a minimum. Capability unit IVe-3; Sandyland range
site.

Springer loamy fine sand, hummocky (S$D).—This
soil is on ridges. Slopes are dominantly 3 to 6 percent,
but there are a few areas where slopes are as much as 8
percent. The areas are elongated to irregular in shape and
range from 10 to 800 acres in size.

The surface layer is brown loamy fine sand about 17
inches thick. Below this layer is yellowish-red fine sandy
loam about 45 inches thick. The next layer is reddish-
yellow, loose loamy fine sand.

Included with this soil in mapping are small areas of
Miles and Nobscot soils and small outcrops of gravel on
some ridgetops.

The hazard of water erosion is moderate, and the haz-
ard of soil blowing is severe. Available water capacity is
moderate. Runoff is slow. There are a few gullies, 2 to 8
feet deep and 10 to 30 feet across, along drainageways. A
few dunes and blowouts occur in some cultivated areas.
Fence rows around fields have accumulations of wind-
blown soil 3 to 10 feet in height.

These soils are better suited to range than to most other
uses. A good cover of grass is needed for the control of
soil blowing and water erosion. Capability unit VIe-1;
Sandyland range site.

Springer and Tivoli soils, hummocky (StD).—The
gently sloping to sloping soils in this undifferentiated
group occur 1n areas of abandoned cropland. Most areas
range from 25 to 300 acres in size. This mapping unit
averages about 70 percent Springer soils, 17 percent Tiv-
oli soils, and 13 percent other soils.

The Springer soils have a brown, loamy fine sand sur-
face layer about 8 inches thick. Below this layer is red-
dish-brown fine sandy loam about 30 inches thick. The
next layer is yellowish-red fine sandy loam about 24
inches thick. Below this is reddish-yellow, loose loamy
fine sand.

The Tivoli soils have a brown fine sand surface layer
about 6 inches thick. The underlying material is light
reddish-brown fine sand.

Included with these soils in mapping are areas of Nob-
scot and Miles soils.

Runoff is slow. The hazard of soil blowing is severe,
and the hazard of water erosion is moderate. The surface
has been wind drifted and has formed hummocks or small
dunes, most of which are 1 to 6 feet higher than the origi-
nal surface. A few shallow to deep gullies, uncrossable
with farm machinery, occur in a few places along natural
drainageways.

Most areas of these soils arve used as range. These soils
are better suited to range, recreation, and wildlife habitat
than to most other uses. The main need of management
is to control soil blowing and water erosion. A good cover
of grasses helps to accomplish this. Capability unit VIe-
1; Sandyland range site.

Talpa Series

The Talpa series consists of very shallow, well-drained,
moderately permeable, loamy soils on uplands. These
soils formed 1n dolomitic limestone.

In a representative profile, the surface layer is brown
stony loam about 6 inches thick. It is underlain by white,
fractured, dolomitic limestone.
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Representative profile of Talpa stony loam in a pasture
200 feet south of Farm Road 104, from a point 0.15 mile
east along Farm Road 104 from the junction of Farm
Roads 104 and 1033:

A1—0 to 6 inches, brown (7.5YR 4/2) stony loam, dark
brown (7.5YR 8/2) moist; weak, granular structure
and moderate, fine, subangular blocky structure:
soft, friable; many very fine pores; many hard dolo-
mitic limestone fragments, mostly less than 15 inches
across the longest axis, make up about 20 percent of
the horizon; calcareous; moderately alkaline;
abrupt, irregular boundary.

Rea—6 to 12 inches, white (10YR 8/2), hard, fractured dolo-
mitic limestone rock that has reprecipitated calcium
carbonate coatings in crevices and on fragments.

The A horizon ranges from 5 to 10 inches in thickness,
from loam to clay loam in texture, and from brown to grayish
brown in color. The coarse fragments range from 10 to 30
percent. by volume, of this horizon.

The Rea layer ranges from 4 inches to several feet in thick-
ness. In some places it is interbedded with red-bed clay or
shale.

Talpa stony loam (Ta).—This gently sloping to strongly
sloping soil is on ridges and knolls. Most areas are on
ridges or side slopes above large drains. Areas are ir-
regular in shape and range from 10 to 1,000 acres or
more in size. Slopes range from 3 to 12 percent. The pro-
file of this soil is the one described as representative for
the series.

Included with this soil in mapping are areas, less than
5 acres in size, of Vernon, Quanah, and Tillman soils in
narrow valleys and the lower parts of the landscape.
Also included are areas in which the limestone rock is
exposed at the surface. Small areas of Owens soils and
Badlands are also included. Al of these inclusions make
up about 12 to 15 percent of the total acreage.

Runoft is rapid, and the hazard of water erosion is
moderate. The hazard of soil blowing is slight. The avail-
able water capacity is low.

This soil is all in range. A good cover of grass is
needed to control erosion. Deferred grazing is needed if
the vigor of grasses is low. Careful planning is also
needed to locate roads and other improvements so that
traffic by livestock or vehicles does not create erosion
problems. Capability unit VIIs-1; Very Shallow range
site.

Tillman Series

The Tillman series consists of deep, well-drained,
slowly permeable, loamy soils on uplands. These soils
formed in ancient alluvium washed from red-bed clays
and shales.

In a representative profile, the surface layer is brown
silty clay loam about 6 inches thick. Below this layer is
about 82 inches of very firm clay that is dark reddish
brown in the upper part and reddish brown in the lower
part. The next layer is red, very firm clay about 22
inches thick. Below this layer is about 9 inches of dark-
red gravelly clay. The next layver is dark reddish-brown
clay about 12 inches thick. The underlying material, to a
depth of more than 90 inches, is variegated grayish-green
and dark reddish-brown clay.

Representative profile of Tillman silty clay loam, 1 to
3 percent slopes, in a cultivated field 600 feet east of
Farm Road 2532 and 0.1 mile north of an east-west
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county road, 1.0 mile west of its intersection with Farm
Road 2564, 1.0 mile north of the intersection of Farm
Road 2564 with U.S. Highway 70, 11.5 miles northeast
of Paducah:

Ap—0 to 6 inches, brown (7.5YR 4/4) silty clay loam, dark
brown (7.5YR 8/2) moist; weak, medium, subangu-
lar blocky structure; very hard, firm; common roots;
few strongly cemented calcium carbonate concretions
up to % inch in diameter: few siliceous pebbles and
cobblestones on the surface and in the soil; mainly
noncalcareous in matrix but weakly effervescent sur-
rounding calcium carbonate concretions; abrupt,
smooth boundary.

B21t—6 to 14 inches, dark reddish-brown (5YR 8/2) clay,
dark reddish brown (5YR 8/3) moist; weak, coarse,
prismatic structure parting to moderate, medium
and fine, angular blocky structure; very hard, very
firm; few roots; few strongly cemented calcium car-
bonate concretions as much as % inch in diameter;
few siliceous pebbles; cracks extend through lower
boundary : mildly alkaline; clear, smooth boundary.

B22t—14 to 238 inches, reddish-brown (5YR 4/4) clay, dark
reddish brown (5YR 8/4) moist; strong, coarse,
prismatic structure parting to strong, medium and
fine, angular blocky structure; extremely hard, very
firm; few fine roots; few strongly cemented and
weakly cemented calcium carbonate concretions;
few siliceous pebbles; cracks extend through lower
boundary ; mildly alkaline; gradual, smooth bound-

ary.

B23t—23 to 38 inches, reddish-brown (5YR 4/4) clay, dark
reddish brown (5YR 8/4) moist; strong, coarse,
prismatic structure parting to strong, coarse and
medium, angular blocky structure; extremely hard,
very firm; few fine roots, mainly between peds; few
strongly cemented and weakly cemented calcium
carbonate .concretions; few siliceous pebbles; cracks
extend through lower boundary; calcareous; mod-
erately alkaline; gradual, smooth boundary.

B24t—38 to 49 inches, red (2.5YR 4/6) clay, dark red (2.5YR
3/6) moist; streaks of dark reddish brown on faces
of peds; interiors of peds are red (2.5YR 4/6) moist;
moderate, coarse, prismatic structure parting to mod-
erate, coarse and medium, angular blocky structure;
extremely hard, very firm; few fine roots; few
strongly cemented and weakly cemented calcium car-
bonate concretions; few siliceous pebbles; cracks ex-
tend to lower boundary ; calcareous; moderately alka-
line; clear, wavy boundary.

B25tca—49 to 60 inches, red (2.5YR 5/6) clay, red (2.5YR
4/6) moist: red (5YR 4/6) calcium carbonate coat-
ings and dark reddish-brown (5YR 3/22) clay coat-
ings on faces of peds; moderate, medium and coarse,
blocky structure; extremely hard, very firm; string-
ers or chimneys of calcium carbonate that is yellow-
ish-red (BYR 5/6) moist up to 6 inches apart and
14 inch in diameter; cracks extend to tops of the
stringers of calcium carbonate; estimated 5 percent
visible powdery calcium carbonate and few strongly
cemented concretions; few dark pellets; few siliceous
pebbles; calcareous; moderately alkaline; gradual,
wavy boundary.

B26tca—60 to 69 inches. dark-red (2.5YR 3/8) gravelly clay,
dark red (2.5YR 3/6) moist; light-red (2.5YR 6/6)
coatings of calcium carbonate 1 to 2 millimeters thick;
moderate, coarse, angular blocky structure; very
hard, very firm; few fine roots; more piping of cal-
cium carbonate in form of powdery yellowish-red
(5YR 4/6) bodies than in horizon above; about 15
percent strongly cemented calcium carbonate con-
cretions make up most of the gravel; few siliceous
pebbles: few calecareous cobblestones; few dark pel-
lets: few gypsum crystals: calcareous; moderately
alkaline ; abrupt, wavy boundary.

B27tca—69 to 76 inches. dark reddish-brown (2.5YR 3/4)
clay, dark reddish brown (2.5YR 2/4) moist; mod-
erate, medium, angular blocky structure; extremely
hard. very firm: black. discontinuous coatings on
faces of peds; a layer high in coarse fragments con-
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tains carbonate pebbles up to 3 inches in diameter,
15 percent siliceous pebbles, and a few cobblestones
of both carbonate and siliceous rocks; few gypsum
crystals; ecaleareous; moderately alkaline; abrupt,
wavy boundary.

IIB3ca—76 to 81 inches, dark reddish-brown (2.5YR 3/4)
clay, yellowish red (5YR 4/6) moist; fine mottles of
olive gray; moderate, medium, subangular blocky
structure ; extremely hard. very firm; few fine roots:
calcareous coatings 1 to 2 millimeters thick; few
gzpsum crystals; few tongues extend into the IIC
horizon; calcareous; moderately alkaline; abrupt,
wavy boundary.

IIC—81 to 90 inches, variegated grayish-green (5GY 5/1)
moist and dark reddish-brown (2.5YR 38/4) moist
clay; weak, platy or blocky structure, retains part
of apparent original rock structure; reddish-yellow
stains and thin seams of calcium carbonate: clay
coats on some faces; few gypsum crystals; noncal-
careous in matrix; calcareous coats; moderately
alkaline.

The A horizon ranges from 5 to 8 inches in thickness and
from brown to reddish brown in color. Reaction is neutral to
mildly alkaline.

A Bl1t horizon is present in 25 to 40 percent of the areas.
It ranges from 3 to 7 inches in thickness and from clay loam
to clay in texture. The B2t horizon ranges from 55 inches to
more than 90 inches in thickness. from clay loam to clay in
texture, and from reddish brown to red in color. 1t is mildly
a'kaline to moderately alkaline.

Depth to the horizon of calcium carbonate accumulation
ranges from 24 to 54 inches. The thickness of this horizon
ranges from 10 to 40 inches. Calcium carbonate content
ranges from about 5 to 50 percent by volume. Color ranges
from dark reddish brown to dark red. and there are mottles
in shades of red, brown, gray. green. yellow. and olive.

The C horizon ranges from reddish brown to red and is
mottled with various shades of green. yelow, blue. and gray.
Buried, darkened layers are at a depth of 4 to 6 feet in

places.

Tillman silty clay loam, 0 to 1 percent slopes (TmA).—

This soil is on upland flats. Slopes are dominantly 0.5 to
0.8 percent. Areas are irregular in shape and 400 acres or
less in size.

The surface layer is reddish-brown silty clay loam
about 8 inches thick. Below this layer is reddish-brown
clay about 40 inches thick. The next layer is red clay
about 9 inches thick. Below this is grayish-green and red
clay about 18 inches thick. The underlying material is
variegated reddish-brown and grayish-green clayey shale.

Included with this soil in mapping are small areas of
Lofton soils and Tillman silty clay loam, 1 to 3 percent
slopes. These inclusions make up about 5 percent of this
mapping unit. About 10 percent of the acreage of the
Tillman soils are calcareous to the surface.

This soil is droughty during years of below-normal
rainfall. The hazards of soil blowing and water erosion
are slight. Surface runoff is slow, and available water
capacity is high.

Most of this soil is cultivated. Cotton and wheat are
the main crops. The main need of management is to
maintain or improve soil tilth. Soil-improving crops
such as winter peas, cowpeas, and sweetcover help to
improve soil tilth. Moisture-conserving practices such as
terracing, contour farming, and managing crop residue
on or near the surface also help to maintain soil tilth.
Grassed waterways are needed in some places where ex-
cess runoff water is a concern. Capability unit ITIs-1;
Deep Hardland range site.

Tillman silty clay loam, 1 to 3 percent slopes (TmB).—
This soil has smooth to rolling slopes. Slopes are domi-

nantly 1.5 to 2.0 percent. Areas are irregular in shape
and range from 25 to several thousand acres in size. The
profile of this soil is the one described as representative
for the series.

Included with this soil in mapping are small areas of
Vernon and Lofton soils and Tillman silty clay loam, 0
to 1 percent slopes. Also included along drains are .a few
areas of Tillman silty clay loam, 1 to 3 percent slopes,
eroded. About 25 percent of this soil is calcareous to the
surface. These calcareous areas occur along with numer-
ous outcrops and ridges of Vernon soils.

The hazard of soil blowing is slight, and the hazard of
water erosion is moderate. Runoff is medium. There are a
few shallow gullies, 4 to 12 inches deep and more than
300 feet apart, in some unprotected cultivated fields.
Available water capacity is high.

This soil is mostly in cultivation. Wheat and other
small grain are grown extensively. In some areas cotton
is also grown. The main concerns of management
are controlling water erosion and maintaining or improv-
ing soil tilth. Managing residue on or near the surface
helps to control erosion and to improve soil tilth. Soil-
improving crops such as winter peas, cowpeas, and sweet-
clover also help to improve the tilth of the soil. Terracing
and contour farming help to control water erosion.
Grassed waterways protect terrace outlets in areas that
are not already vegetated. Capability unit IIIe-1; Deep
Hardland range site.

Tillman silty clay loam, 1 to 3 percent slopes, eroded
(TmB2).—This soil occurs in small, narrow, scattered areas
along drainageways and the side slopes of the steeper
ridges. Slopes are 1.5 to 3.0 percent. Most areas are less
than 200 acres in size.

The surface layer is reddish-brown silty clav loam
about 5 inches thick. Below this layer is reddish-brown
clay about 56 inches thick. The next layer is variegated
red, reddish-brown, and greenish-blue clay about 24
inches thick. The underlying material is greenish-blue
clayey shale that has vellowish stains.

The hazard of water erosion is severe, and the hazard
of soil blowing is slight. Gullies 1 to 3 feet deep and 10
to 30 feet across occur.

This soil is better suited to range than to most other
uses. A few areas are cultivated. Sorghum and small
grain are the principal crops. The main need of manage-
ment is to control water erosion. Crop residue should be
managed on the soil surface to help control erosion and
improve soil tilth. Terraces and contour farming are
needed to control water erosion. Capability unit 1Ve-1;
Deep Hardland range site.

Tivoli Series

The Tivoli series consists of deep, excessively drained,
rapidly permeable, sandy soils on uplands. These soils
formed in loose eolian sands along the larger streams.

In a representative profile, the surface layer is reddish-
brown fine sand about 12 inches thick. The underlying
material, to a depth of 60 inches, is light reddish-brown,
loose fine sand. '

Representative profile of Tivoli fine sand in a pasture,
1.0 mile west of ranch road and 2.5 miles south of U.S.
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Highway 70 along the Swenson Ranch road, 10.6 miles
west of Paducah:

A1—0 to 12 inches, reddish-brown (5YR 5/8) fine sand. red-
dish brown (5YR 4/3) moist; single grain; loose;
caleareous; moderately alkaline; clear, smooth
boundary.

C—12 to 60 inches. light reddish-brown (5YR 6/4) fine sand,
reddish brown (5YR 5/4) moist; single grain, loose;
calcareous; moderately alkaline.

The A horizon ranges from 6 to 14 inches in thickness and
from light brown to brown and reddish brown in color. Re-
action ranges from neutral to moderately alkaline.

The C horizon is several feet to many feet thick and ranges
from light reddish brown to reddish yellow in color. Reaction
ranges from neutral to moderately alkaline.

Some of these svils are outside the range defined for the
series because they are calcareous above a depth of 40 inches.
This difference does not alter the use or behavior of the soils.

Tivoli fine sand (Tv).—This soil is in hummocky to
duny areas on uplands. Most areas are much longer than
they are wide, and most are from 10 to several hundred
acres in size.

Included with this soil in mapping are small areas of
Hardeman, Springer, and Lincoln soils. These amount to
less than 10 percent of the total acreage.

Runoff is very slow. The hazard of soil blowing is
severe, and the hazard of water erosion is slight. The
available water capacity is low.

Almost all of this soil is in range. The main need of
management is to control soil blowing. This can be ac-
complished by maintaining a good cover of grass. Capa-
bility unit V1Ie-1; Deep Sand range site.

Veal Series

The Veal series comprises deep, well-drained, mod-
erately permeable, loamy soils on uplands. These soils
formed in loamy, calcareous outwash material.

In a representative profile, the surface layer is light
reddish-brown fine sandy loam about 8 inches thick.
Below this layer is reddish-brown, very friable loam
about 12-nches thick. The next layer is pink loam that is
about 40 inches thick and has a high calcium carbonate
content. It is underlain to a depth of about 72 inches by
reddish-yellow fine sandy loam.

Representative profile of Veal fine sandy loam, 3 to 5
percent slopes, in a cultivated field 300 feet west of U.S.
Highway 83, from a point 3.5 miles south of a bridge
over Middle Pease River, about 13 miles north of Padu-
cah:

Ap—oO0 to 8 inches, light reddish-brown (5YR 6/4) fine sandy
loam, reddish brown (5YR 4/4) moist; weak, fine,
granular structure; soft, very friable; few calecium
carbonate coneretions on the surface; caleareous;
moderately alkaline; abrupt. smooth boundary.

B21—8 to 20 inches. reddish-brown (5YR 5/4) loam, red-
dish brown (5YR 4/4) moist; weak, fine, subangular
blocky structure; soft, very friable; many pores;
few films and threads of calcinm carbonate, few soft
calcinm ecarbonate masses and concretions; few
pebbles: culcareous; moderately alkaline; gradual,
smooth boundary.

B22¢a—20 to 60 inches, pink (5YR 7/4) loam, reddish brown
(5YR 5/4) moist; massive: soft, friable; about 18
percent, by voJume, visible soft masses and concre-
tions of calcium carbonate; caleareous; moderately
alkaline; gradual, smootn boundary.

B23ca—~00 to 72 inches. reddish-yellow (5YR 6/6) fine sandy
loam outwash materials, yellowish red (YR 5/6)
moist; calcareous; moderately alkaline,

The A horizon ranges from 5 to 10 inches in thickness and
reddish yellow in color.

The B21 horizon ranges from 6 to 13 inches in thickness,
from loam to sandy clay loam in texture, and from brown
to reddish brown in color. Depth to the B22¢a horizon ranges
from 12 to 20 inches. This horizon commonly is distinet and
contains 15 to 40 percent visible calcium carbonate. It ranges
from 12 to 40 inches in thickness and from pink to light
reddish brown. The B23ca horizon is mostly sandy outwash
material at a depth of 3 to 5 feet. It ranges from pink to
reddish yellow in ecolor.

Some of these soils have colors that are too red (hue of
5YR) to be within the range defined for the series. This
difference does not alter the use or behavior of the soils.

Veal fine sandy loam, 1 to 3 percent slopes (VeB).—
This soil is on convex ridges. Areas range from 5 to 50
acres in size. Slopes are dominantly 1.5 to 2.5 percent.

The surface layer is brown fine sandy loam about 6
inches thick. Below this layer is brown sandy clay loam
about 13 inches thick. The next layer is pink fine sandy
loam that has a high calcium carbonate content to a
depth of 40 inches. The underlying material is light-red
fine sandy loam. '

Included with this soil in mapping were areas of Wey-
mouth and Miles soils. These inclusions are commonly
less than 5 acres in size.

The hazards of soil blowing and water erosion are
moderate. Runoff is medium. Available water capacity is
high.

Most of this soil is cultivated. Cotton and small grain
are the main crops. The main concerns of management
are soil blowing and water erosion. Management of crop
residue on the soil surface is needed to help control soil
blowing and water erosion. Tillage should be held to a
minimum. Terraces are needed to support contour farm-
ing. Diversion terraces and grassed waterways are needed
in places to safely dispose of water from adjacent areas
or of excess accumulations of water. Capability unit
ITTe-6; Sandy Loam range site.

Veal fine sandy loam, 3 to 5 percent slopes (VeC).—
This soil is on convex ridges. Areas are oblong to irregu-
lar in shape and 5 to 80 acres in size. Slopes are domi-
nantly 3 to 4 percent. This soil has the profile described
as representative for the series.

Included with this soil in mapping are areas of Wey-
mouth and Miles soils.

The hazards of soil blowing and water erosion are
moderate. There are a few shallow gullies. Runoft is me-
dium. Available water capacity is high.

Most of this soil is cultivated. Sorghum and small
grain are the main crops. Some areas that were once cul-
tivated have been returned to native vegetation. The main
need of management is to control soil blowing and water
crosion. The use of close-spaced or drilled sorghum and
small grain helps to protect the soil. Limited tillage and
the management of crop residue on the soil surface help
to control soil blowing and water erosion. Contour farm-
ing and terraces are needed to support the cropping sys-
tem for erosion control. Capability unit IVe-5; Sandy
Loam range site.

Veal fine sandy loam, 5 to 12 percent slopes (VeD).—
This soil occurs mostly along drainageways. Slopes are
dominantly 5 to 8 percent. Most areas arve irregular in
shape and range from 5 to 50 acres in size.

The surface layer is light reddish-brown fine sandy
loam about 5 inches thick. Below this layer is reddish-
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brown loam about 10 inches thick. The next layer is pink
loam that is high in calcium carbonate and extends to a
depth of 30 inches. The underlying material is reddish-
yellow fine sandy loam.

Included with this soil in mapping were small areas of
Woodward, Colorado, and Yahola soils.

The hazard of soil blowing is moderate, and the hazard
of water erosion is severe. Available water capacity is
high. Runoff is medium.

Most of this soil is in range. The main need of manage-
ment is to control water vrosion and soil blowing. A good
cover of grass helps to accomplish this. Capability unit
VIe-3; Sandy Loam range site.

Vernon Series

The Vernon series consists of moderately deep, well-
drained, very slowly permeable, loamy soils on uplands.

g‘l:lese soils formed in calcareous, clayey and shaley red
eds.

In a representative profile, the surface layer is reddish-
brown clay loam about 6 inches thick. Below this layer is
about 22 inches of reddish-brown very firm clay. The
underlying material is reddish-brown clayey shale that
contains about 10 percent calcium carbonate in the upper
12 inches and is mottled with light greenish gray in the
lower part.

Representative profile of Vernon clay loam, 1 to 3 per-
cent slopes, in a cultivated field 50 feet west of Farm
Road 2564, from a point 1.4 miles north via farm road
from its intersection with U.S. Highway 70, about 11
miles east of Paducah:

Ap—0 to 6 inches, reddish-brown (5YR 5/4) clay loam, dark
reddish brown (5YR 8/4) moist; weak. medium,
granular structure; hard, friable; few calcium car-
bonate concretions on surface; calcareous; mod-
erately alkaline; abrupt, smooth boundary.

B2—6 to 17 inches, reddish-brown (2.5YR 4/4) clay, dark
reddish brown (2.5YR 3/4) moist; moderate, fine
and very fine, blocky to irregular blocky structure:
very hard. very firm; few fine calcium carbonate
concretions and few lime-coated shale fragments;
calcareous; moderately alkaline; gradual, smooth
boundary.

B3—17 to 28 inches, reddish-brown (2.5YR 5/4) clay, reddish
brown (2.5YR 4/4) moist; weak, medium, blocky
structure; very hard, very firm; few fine pores and
roots; few light greenish-gray (5BG 7/1) shale
fragments; few small calcium carbonate concretions;
films and threads of caleium carbonate; calcareous:
moderately alkaline ; clear, wavy boundary.

Clea—28 to 40 inches, reddish-brown (5YR 4/4) clayey shale,
dark reddish brown (5YR 3/4) moist; weak, blocky
structure; very hard, very firm; common blue and
olive shale fragments; 10 percent soft masses and
concretions of caleium carbonate: few gypsum erys-
tals; calcareous; moderately alkaline; gradual, wavy
boundary.

C2—40 to 60 inches., reddish-brown (5YR 4/4) clayey shale
that is mottled with light greenish gray (5BG 7/1) ;
massive; small pockets of gypsum crystals; few
weakly cemented concretions and soft masses of cal-
cium carbonate; caleareous; moderately alkaline.

The A horizon ranges from 4 to 8 inches in thickness, from
brown to reddish brown in color, and from clay loam to clay
in texture.

The B horizon ranges from 10 to 24 inches in thickness and
from red to reddish brown in color.

The C horizon ranges from red to reddish brown in color
and from massive clay to silty or clayey shale in texture.
The number of olive, gray, or light greenish-gray mottles

ranges from few to many. The amount of calcium in the
upper part of the horizon ranges from little to about 10
percent.

Vernon clay loam, 1 to 3 percent slopes (VnB).—This
soil occupies smooth convex areas on ridgetops. Areas
are irregular to oval in shape. They commonly range
from 10 to 100 acres in size, but there are a few areas
of up to 300 acres. Slopes are dominantly 1.5 to 2.5
percent. The-profile of this soil is the one described as
representative for the series.

Included with this soil in mapping were Tillman,
Weymouth, Quanah, Talpa, and Owens soils and Bad-
land. All of these inclusions amount to less than 15 per-
cent of the total acreage mapped as this Vernon soil.

Runoft is rapid. The hazard of water erosion is mod-
erate, and the hazard of soil blowing is slight. Permea-
bility is very slow, and the available water capacity is
moderate.

About 30 percent of this soil is cultivated. Wheat is
the principal crop. The main needs of management are
controlling water erosion and maintaining or improving
soil tilth. The management of crop residue on the soil
surface helps to improve soil tilth and reduce erosion.
Terracing and contour farming are needed to help con-
trol water erosion. Capability unit IVe-7; Shallow Red-
land range site.

Vernon clay loam, 3 to 5 percent slopes (VnC).—This
soil is on uplands. Areas are irregular to oval in shape
and range from 10 to 500 acres in size. Slopes are domi-
nantly 3 to 4 percent.

The surface layer is reddish-brown clay loam about 5
inches thick. Below this layer is reddish-brown, very
firm clay about 10 inches thick. The next layer is red,
very firm clay about 11 inches thick. The underlying
material is mottled, red clayey shale. Most cultivated
areas of this soil have a few shallow gullies and numer-
ous rills, and in some areas the subsoil is exposed.

Included with this soil in mapping are areas of Owens,
Talpa, and Weymouth soils.

Runoft is rapid. The hazard of water erosion is severe,
and the hazard of soil blowing is slight. Permeability
is very slow, but available water capacity is high. )

This soil 1s mostly in range, but a few areas are culti-
vated. Wheat is the main crop. The main need of man-
agement is to control water erosion. A good cover of
grass is needed for this. Trails and roads may also need
to be relocated or have small dams or diversions con-
structed across them to break up water concentrations.
Capability unit IVe~7; Shallow Redland range site.

Weymouth Series

The Weymouth series consists of deep, well-drained,
moderately permeable, loamy soils on uplands. These
soils formed in calcareous, loamy, alluvial red-bed ma-
terial. )

In a representative profile, the surface layer is reddish-
brown clay loam about 7 inches thick. Below this layer
is reddish-brown, friable clay loam about 12 inches
thick. The next layer is pink, friable clay loam that
is about 17 inches thick and is about 35 percent calcium
carbonate. The underlying material, extending to a
depth of 60 inches, is reddish-brown clay loam.
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Representative profile of Weymouth clay loam, 1 to
3 percent slopes, 1n a cultivated field, 120 feet west of
county road, from a point 1.2 miles north of the inter-
section of county road and Farm Road 104, 1.1 miles
east via Farm Road 104 from its intersection with Farm
Road 1033:

Ap—0 to 7 inches, reddish-brown (5¥YR 4/4) c'ay loam, dark
reddish brown (5YR 3/4) moist; weak, fine, granular
structure; slightly hard, friable; few fine ecalcium
carbonate concretions; calcareous; moderately alka-
line; abrupt, smooth boundary. '

B2—7 to 19 inches. reddish-brown (5YR 5/4) clay loam, red-
dish brown (5YR 4/4) moist; weak to moderate,
fine, subangular blocky and granular structure: hard,
friable; many very fine and fine pores; few films,
soft masses, and fine calcium ecarbonate concretions;
many worm casts; calcareous; moderately alkaline;
gradual, smooth boundary.

B3ca—19 to 36 inches, pink (5YR 7/4) clay loam, reddish
vellow (5YR 6/6) moist; weak, fine. subangular
blocky structure; slightly hard, friable; about 35
percent, by volume, soft masses and hard calcium
carbonate concretions; caleareous; moderately alka-
line; gradual, smooth boundary.

C—36 to 60 inches, reddish-brown (5YR 4/4) clay loam, dark
reddish brown (5YR 3/4) moist; massive; few soft
masses of calcium carbonate; calcareous; moderately
alkaline.

The A horizon ranges from 4 to 8 inches in thickness and
from brown to reddish brown in color.

The B2 horizon ranges from 6 to 15 inches in thickness,
from reddish brown to yellowish red in color, and from loam
to clay loam in texture. The B3ca horizon ranges from 10
to 24 inches in thickness and from reddish brown to yellowish
red in co'or. Estimated content of calcium carbonate ranges
from 15 to 35 percent by volume.

The C horizon is old alluvial or outwash sediments of clay
loam or partly weathered silty or clayey red beds. Color is
reddish brown or red.

Weymouth clay loam, 1 to 3 percent slopes (WeB).—
This soil is on ridges, hilltops, and side slopes flanking
natural drains on uplands. Areas are irregular in shape
and range dominantly from 10 to 300 acres in size. The
Eroﬁle of this soil is the one described as representative

or the series.

Included in mapping are small areas of Vernon, Till-
man, Sagerton, Talpa, and Woodward soils.

Runoff is medium. The hazard of water erosion is
moderate, and the hazard of soil blowing is slight. A
few shallow gullies up to 11 inches deep occur in some
areas. Permeability is moderate and the available water
capacity is high.

About 50 to 60 percent of this soil is cultivated. Small
grain, grain sorghum, and cotton are the main crops.
The main need of management is to control water
erosion. Crop residue should be managed on the soil
surface. Terraces and contour farming are needed if
row crops are grown. Excess water can be safely carried
off by diversions and grassed waterways. Capability unit
ITTe-7; Shallow Redland range site.

Weymouth clay loam, 3 to 5 percent slopes (WeC).—
This soil occupies scattered areas on uplands. Areas are
oblong to irregular in shape. They range from 10 to
800 acres in size but are commonly less than 100 acres.
Slopes are dominantly 3 to 4 percent.
~ The surface layer is reddish-brown clay loam about 6

inches thick. Below this layer is about 8 inches of red-
dish-brown, friable clay loam. The next layer is pink,
friable clay loam that is about 18 inches thick and con-
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tains about 80 percent calcium carbonate. The underlying
material is reddish-brown clay loam.

Included in mapping are areas of Weymouth clay
loam, 1 to 3 percent slopes; of Woodward, Vernon,
Talpa, and Owens soils; and of gypsiferous rock.

Runoff is medium. The hazard of water erosion is
severe, and the hazard of soil blowing is slight. Avail-
able water capacity is high.

Most. of this soil is cultivated. The main crops are
wheat, grain sorghum, and some cotton. Some areas that
were once cultivated have been returned to native vege-
tation. The main need of management is to control
water erosion. The management of crop residue on the
soil surface helps to control erosion. Tillage should be
limited to conserve crop residue. Contour farming and
terraces are needed if row crops are grown. Diversion
terraces and grassed waterways are also needed in places
as part of a runoff water disposal system. Capability
unit IVe-2; Shallow Redland range site.

Weymouth clay loam, 5 to 12 percent slopes (WeD).—
This soil is mainly in drainageways. Slopes are domi-
nantly 5 to 8 percent. Most areas are irregular and ob-
long. Areas range from 25 to 300 acres in size but are
commonly less than 100 acres.

The surface layer is reddish-brown clay loam about 5
inches thick. Below this layer is reddish-brown, friable
clay loam about 9 inches thick. The next layer is pink,
friable clay loam that is about 16 inches thick and con-
tains about 25 percent calcium carbonate. The underly-
ing material is red clay loam.

Included with this soil in mapping are areas of Wey-
mouth clay loam, 3 to 5 percent slopes; of Woodward,
Quinlan, Veal, Vernon, Talpa, Owens, and Colorado
soils; and of Badland. These inclusions make up less
than 15 percent of the total acreage.

Surface runoff is rapid. The hazard of water erosion is
severe, and the hazard of soil blowing is slight. Available
water capacity is high.

Most of this soil is in range. The main need of man-
agement is to control water erosion. A good cover of
grass helps to accomplish this. Capability unit VIe—4;
Shallow Redland range site.

Woodward Series

The Woodward series consists of moderately deep,
well-drained, moderately permeable, loamy soils on up-
lands. These soils formed -in calcareous, fine-grained,
soft sandstone, packsand, or silty red-bed materials.

In a representative profile, the surface layer is red-
dish-brown loam about 8 inches thick. Below this layer
is reddish-brown, very friable loam about 14 inches thick.
The next layer is red, very friable loam about 8 inches
thick. The underlying material, extending to a depth of
60 inches, is red very fine sandy loam that contains olive-
gray flecks.

Representative profile of Woodward loam, 3 to 5 per-
cent slopes, in a field, 100 feet west of U.S. Highway
83, from a point 1.1 miles south along U.S. Highway 83
from the Cottle-Childress county line.

Ap—o0 to 8 inches, reddish-brown (5YR 5/4) loam, dark red-
dish brown (5YR 38/4) moist; weak, fine, granular
structure; soft, very friable; few fine calcium car-

bonate concretions on the surface; calcareous; mod-
erately alkaline; abrupt, smooth boundary.
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B2—8 to 22 inches, reddish-brown (5YR 5/4) loam, reddish
brown (SYR 4/8) moist; weak, fine, subangular
blocky structure; soft, very friable; few threads and
films of calcium carbonate; calcareous; moderately
alkaline; gradual, wavy boundary.

B3ca—22 to 30 inches, red (2.5YR 5/6) loam, red (2.5YRR
4/6) moist; weak, medium, granular structure; soft,
very friable; contains about 5 to 10 percent. by vol-
ume, soft masses and concretions of caleium car-
bonate; calcareous; moderately alkaline; gradual,
smooth boundary.

C—30 to 60 inches. red (2.5YR 5/6), weakly consolidated
very fine sandy loam, dark red (2.5YR 3/6) moist;
massive; soft, sandy red beds with many olive-gray
flecks; calcareous; moderately alkaline.

d

The A horizon ranges from 7 to 12 inches in thickness,
from reddish brown to light reddish brown in color, and
from loam to very fine sandy loam in texture.

The B2 horizon ranges from 7 to 30 inches in thickness.
from red to reddish brown in color, and from loam to very
fine sandy loam in texture. Few to common films, threads,
soft masses, or concretions of calcium carbonate are in this
horizon in places. The B3ca horizon ranges from 2 to 10
inches in thickness. from loam to very fine sandy loam in
texture, and from red to reddish yellow in color.

The C horizon is at a depth of 20 to 45 inches. It is fine-
grained, soft sandstone, packsand, or silty red beds.

Woodward loam, 1 to 3 percent slopes (WoB).—This
soil occupies convex ridges, hilltops, and side slopes
flanking natural drains on uplands. Areas are irregular
in shape and range from 10 to 200 acres in size.

The surface layer is reddish-brown loam about. 8 inches
thick. Below this layer is red, very friable loam about 16
inches thick. The next layer is red, very friable loam
about 10 inches thick. The underlying material is red,
soft, fine-grained sandstone.

Included with this soil in mapping are areas of Wood-
ward loam, 3 to 5 percent slopes, and Carey, Bukreek,
and Sagerton soils. Also included are small outerops
of alabaster gypsum rock and small areas of Weymouth
soils.

Available water capacity is moderate. Runoff is
medium, The hazard of water erosion is moderate, and
the hazard of soil blowing is slight. A few gullies up to
12 inches deep occur in some areas.

Most of this soil is cultivated. Cotton and grain sor-
ghum are the main crops. The main need of management
1s to control water erosion. The management of crop
residue on the soil surface, stripcropping, timely but
limited tillage, and contour farming together with a
system of terraces help to control water eroison. Diver-
sion terraces and grassed waterways may be needed
where excess runoff water is a concern. Capability unit
ITe-1; Mixedland range site.

Woodward loam, 3 to 5 percent slopes (WoC).—This
soil is on uplands. Arcas are irregular in shape. In most
places they follow the contour of the slope above drain-
ageways and on convex hilltops or ridges. They range
from 10 to 600 acres or more in size but most ave less
than 200 acres. This soil has the profile described as
representative for the series.

Included with this soil in mapping are small areas of
Woodward loam, 1 to 8 percent slopes; of Carey, Buk-
reek, Sagerton, Quinlan, and Weymouth soils; and of
outcrops of alabaster gypsiferous rock.

Surface runoff is medium and available water capac-
ity is moderate. The hazard of soil blowing is slight, and
the hazard of water erosion is moderate. A few gullies

6 to 24 inches deep and more than 300 feet apart appear
in some places.

Most areas of this soil are in cultivation, but some are
in native range. Some cultivated areas have been seeded
to grass. Cotton and grain sorghum are the principal
crops. The main need of management is to control water
erosion. Crop residue managed on the soil surface helps
to accomplish this. Contour farming together with use of
terraces 1s also needed to control water erosion. Diver-
sion terraces and grassed waterways are needed In places
for safe disposal of runoff water. Capability unit I1Ie-3;
Mixedland range site. )

Woodward soils and Rough broken land (Wr).—This
undifferentiated group consists of a vast network of
gullies and associated soils that formed in Permian sandy
red beds. It lies along drainageways. The gullies were
produced by geological erosion cutting deeply into the
red beds. Areas are commonly several hundred acres
to several thousand acres in size. )

Avreas of this mapping unit are characterized by a
main gully that has many secondary gullies. Most of
these gullies also have many fingerlike branches that run
back from the secondary gullies. In some areas the
gullies have cut back to the top of the ridges above. The
gullies range from 10 to 50 feet in depth and from 30
to 500 feet in width. Most of them also have flat alluvial
bottoms that range from 10 to 200 feet or more in width
(fig 18). . L

The composition of areas of this mapping umt 1s vari-
able. Woodward soils make up about 15 to 50 percent of
the mapping unit; Rough broken land, 10 to 50 percent;
Quinlan soils, 10 to 40 percent; and Colorado and Yahola
soils, 5 to 25 percent. The average composition is Wood-
ward soils, 33 percent; Rough broken land, 30 percent;
Quinlan soils, 25 percent; and Colorado and Yahola
soils, 12 percent. .

The Woodward soils have smooth slopes of 5 to 15
percent. These soils lie immediately above the rims of
the gullies. The surface layer is reddish-brown very fine
sandy loam about 7 inches thick. Below this layer 1s red-
dish-brown, very friable very fine sandy loam about 16
inches thick. The next layer is red, very friable very
fine sandy loam about 10 inches thick. The underlying
material 1s fine-grained sandstone. )

Rough broken land consists of the steep side slopes and
escarpments of the gullies. It has slopes of 25 to 45 per-
cent. The materials are unweathered, soft Permian sand-
stone and packsand. There are strata of gypsum and silty
red beds. Vegetation is sparse. Many areas of Rough
broken land are inaccessible to livestock. ] .

Included with this undifferentiated group in mapping
are areas of Colorado, Yahola, Cottonwood, and Carey
soils. Also included are soils that are less than 10 inches
deep and are underlain by fine-grained sandstone or
siltstone.

The hazard of water erosion is severe, and the hazard
of soil blowing is slight. Runoff is rapid. .

This mapping unit is best suited to range, wildlife
habitat, and recreational uses.

A good cover of grass is needed to control erosion.
Deferred grazing is necessary if the vigor of grasses 1s
low. Careful planning is needed to locate roads and other
improvements so that traffic by livestock or vehicles

will not increase the hazard of erosion. Capability unit
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Figure 18.—An area of Woodward soils and Rough broken land.

VIIs-1; Woodward part in Mixedland range site,
Rough broken land part in Rough Breaks range site.

Woodward and Quinlan loams (Wu).—These sloping
to strongly sloping soils are commonly in areas above
drainageways or on convex ridges. Areas are irregular
in shape and range from 25 to 2,000 acres or more in
size, but most are less than 300 acres in extent. Slopes
are dominantly 5 to 8 percent, but in some areas slopes
are as much as 12 percent. These two soils are so closely
associated that it is impractical to map them separately.
The Woodward soils occupy side slopes and areas be-
tween ridges, and the Quinlan soils occupy ridgetops
above the Woodward sotls.

The composition of areas of this mapping unit is
variable. Woodward soils make up about 40 to 80 percent
of this mapping unit, and Quinlan soils 10 to 50 per-
cent. The average composition is Woodward soils, 64
percent; Quinlan soils, 26 percent; and included soils,
10 percent.

The surface layer of the Woodward soils is reddish-
brown loam about 7 inches thick. Below this layer 1s
red, very friable very fine sandy loam about 14 inches
thick. The next layer is reddish-yellow, very friable very
fine sandy loam about 10 inches thick. The underlying
material is red very fine sandy loam.

The profile of the Quinlan soils is the one described as
representative for the series.

Included with this undifferentiated group in mapping
are areas of Weymouth and Cottonwood soils. A few
areas of soils that are less than 10 inches deep and dre
underlain by fine-grained sandstone occur along with
outcrops of alabaster gypsum, mostly near ridgetops.

The hazard of water erosion is severe, and the hazard
of soil blowing is slight. A few gullies, 6 inches to 3

feet in depth and more than 200 feet apart, occur in
some places along natural drains. Runoff is rapid.

All of this mapping unit is in range. The few areas
that were once cultivated have been restored to native
grass. A good cover of grass is needed to help control
water erosion, and good grazing management 1s needed
to maintain grass stands. Capability unit VIe—4; Mixed-
land range site.

Yahola Series

The Yahola series consists of deep, well-drained, mod-
erately rapidly permeable, loamy soils on bottom lands.
These soils formed in recent, calcarcous, loamy alluvium.

In a representative profile, the surface layer is red-
dish-brown very fine sandy loam about 12 inches thick.
The underlying material to a depth of 60 inches is red-
dish-brown very fine sandy loam that is stratified with
thin layers of fine sandy loam and loam.

Representative profile of Yahola very fine sandy loam,
on a flood plain 200 feet cast of county rvoad, from a
point 3.9 miles north via county road from its inter-
section with Farm Road 1440, 2.2 miles east of Cee Vee:

Al1—O0 to 12 inches, reddish-brown (5YR 5/4) very fine sandy
loam. dark reddish brown (5YR 3/4) moist; weak,
fine, granular and subangular blocky structure; soft,
very friable; calcareous; moderately alkaline; dif-
fuse. smooth boundary.

C—12 to 60 inches, reddish-brown (5YR 5/4) very fine sandy
loam. reddish brown (5YR 4/4) moist; massive;
soft, very friable; stratified with thin layers of fine
sandy loam and loam; calcareous; moderately alka-
line.

The Al horizon ranges from 8 to 20 inches in thickness and
from reddish brown to reddish yellow in color.
The C horizon ranges from reddish brown to reddish yellow



COTTLE COUNTY, TEXAS 37

in color and from very fine sandy loam to loam in texture.
This horizon is stratified with thin layers of silt loam to
fine sandy loam and loamy fine sand. In many places dark
buried layers are at a depth of 3 to 6 feet.

Yahola very fine sandy loam (Ya).—This nearly level
soil is on flood plains along the larger streams in the
county. Areas are much longer than they are wide and
are roughly parallel to the river channels. Areas range
from 25 acres to several hundred acres in size.

Included with this soil in mapping were narrow bands
of Colorado and Enterprise soils.

Runoff is slow and the hazards of soil blowing and
water erosion are slight. Some of the lower areas of
this soil are occasionally overflowed. Available water ca-
pacity is high.

About half of this soil is cultivated. Cotton and grain
sorghum are the principal crops. The main need of
management is to maintain good soil tilth. Crop rota-
tion, protection of the soil by use of crop residue, and
timely but limited tillage help to maintain soil tilth.
Capability unit ITe-2; Bottomland range site.

Use and Management of the Soils

Conservation management of the soils modifies the
hazards involved in their use and improves the response
of crops grown. The climate of Cottle County limits
the choice of crops. Cotton, wheat, oats, barley, guar, and
most grain and forage sorghums are all suited to the
soils and the climate, and all can be dryfarmed. Garden
crops and orchard crops need to be irrigated. The chief
limitations to farming the soils of Cottle County result
from the high winds, low annual rainfall, drought, and
the high intensity of some rains. The purposes of man-
agement, then, are to conserve moisture, to protect the
soils against both soil blowing and water erosion, to,
improve the tilth of the soils, and to maintain produc-
tivity.

In this section the classification of the soils according
to the system used by the Soil Conservation Service is
briefly explained. Next is given estimated yields of the
principal crops grown in the county under a high level
of management. Finally the use of the soils for range,
in engineering works, and for wildlife is discussed.

Capability Grouping

Some readers, particularly those who practice large-
scale farming, may find it practical to use and manage
alike some of the different kinds of soil on their farms.
These readers can make good use of the capability classi-
fication system.

Capability grouping shows, in a general way, the
suitability of soils for most kinds of field crops. Soils
are grouped according to their limitations when used
for field crops, the risk of damage when they arve so
used, and the way they respond to treatment. The group-
ing does not take into account major and generally ex-
pensive 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 requiring special management.

Those familiar with the capability classification can
infer from it much about the behavior of soils when used
for other purposes, but this classification is not a substi-
tute for interpretations designed to show suitability and
limitations of groups of soils for range, for forest trees,
or for engineering.

In this system all the kinds of soil are grouped at
three levels, into capability class, subclass, and unit.

CaparmuiTy Crasses are in the broadest grouping and
are designated by Roman numerals T through VIIL In
class I are the soils that have few limitations, the widest
range of use, and the least risk of damage when they are
used. The soils in the other classes have progressively
greater natural limitations. In class VIII are soils and
landforms so rough, shallow, or otherwise limited that
they do not produce worthwhile yields of crops, forage, or
wood products.

Carapruity Suscrasses are soil groups within one
class; they are designated by adding a small letter, e,
w, 8, or ¢, to the class numeral, for example, ITe. The
letter e shows that the main limitation is risk of erosion
unless close-growing plant cover is maintained; w shows
that water in or on the soil interferes with plant growth
or cultivation (in some soils the wetness can be partly
corrected by artificial drainage); s shows that the soil
is limited mainly because it is shallow, droughty, or
stony; and ¢, used in only some parts of the United
States, shows that the chief limitation is climate that
is too cold or too dry.

In class T there are no subclasses, because the soils of
this class have few limitations. Class V can contain, at
the most, only the subclass indicated by w, s, and ¢, be-
cause the soils in class V are subject to little or no
erosion, though they have other limitations that restrict
their use largely to pasture, range, woodland, wildlife
habitat, or recreation.

Caraprnrty UNrrs are soil groups within the subclasses.
The soils in one capability unit are enough alike to be
suited to the same crops and pasture plants, to require
similar management, and to have similar productivity
and other responses to management. Thus, the capability
unit is a convenient grouping for making many state-
ments about management of soils. Capability units are
generally designated by adding an Arabic numeral to
the subclass symbol, for example, ITc—4 or IIIe-6. Thus,
in one symbol, the Roman numeral designates the capa-
bility class, or degree of limitation; the small letter indi-
cates the subclass, or kind of limitation, as defined in the
foregoing paragraph; and the Arabic numeral specific-
ally identifies the capability unit within each subclass.

The eight classes in the capability system and the sub-
classes and units in this county are briefly described in
the list that follows.

Class I. Soils that have few limitations that restrict
their use. (None in Cottle County.)

Class II. Soils that have some limitations that reduce
the choice of plants or require moderate conservation
practices. : ‘

Subclass ITe. Soils subject to slight to moderate
erosion if they are not protected.

Unit 1Te-1. Deep and moderately deep, gently
sloping, moderately permeable to moderately
rapidly permeable calcareous to noncalcareous
loams to very fine sandy loams.
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Unit ITe-2. Deep, gently sloping, moderately
permeable to moderately slowly permeable,
noncalcareous loams to clay loams.

Subclass ITe. Sotils subject to slight climatic limi-
tations or dry climate.

Unit IIc-1. Deep, nearly level, moderately
permeable, calcareous clay loams.

Unit IIc-2. Deep, nearly level, moderately
permeable to moderately rapidly permeable,
calcareous very fine sandy loams.

Unit IIc-3. Deep, nearly level, moderately
slowly permeable to moderately rapidly per-
meable, noncalcareous very fine sandy loams
to silt loams.

Unit IIc4. Deep, nearly level, very slowly
permeable to moderately slowly permeable,
noncalcareous loams to clay loams.

Unit IIc-5. Deep, nearly level, moderately
permeable, noncalcareous loams.

Class IT1. Soils that have severe limitations that reduce
the choice of plants or require special conservation
practices, or both.

Subclass IITe. Soils subject to moderate to severe
erosion if they are cultivated and not protected.

Unit IIIe-1. Deep, gently sloping, slowly
permeable, noncalecareous silty clay loams.

Unit ITTe-2. Deep, nearly level to gently slop-
ing, moderately permeable, calcareous loams.

Unit IIIe-3. Deep and moderately deep, gently
sloping, moderately permeable to moderately
rapidly permeable, calcarcous to noncalcare-
ous loams to very fine sandy loams.

Unit I1Te—4. Deep, nearly level to gently slop-
ing, moderately permeable, noncalcareous fine
sandy loams.

Unit IITe-5. Deep, nearly level to gently slop-
ing, moderately rapidly permeable, calcare-
ous fine sandy loams.

Unit ITTe-6. Deep, gently sloping, moderately
permeable, calcareous fine sandy loams.

Unit IITe-7. Deep, gently sloping, moderately
permeable, calcareous clay loams.

Subelass ITIw. Soils that have severe limitations
because of excess water.

Unit IIIw-1. Deep, nearly level, very slowly
permeable, noncalcareous clays.

Subelass IITs. Soils that have severe limitations of
permeability or tilth.

Unit IITs-1. Deep, nearly level, slowly perme-
able, noncalcareous silty clay loams.

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

Subclass IVe. Soils subject to moderate to severe
erosion if they are cultivated and not protected.

Unit IVe-1. Deep, gently sloping, slowly per-
meable, noncalcareous, eroded silty clay loams.

Unit IVe-2. Deep, gently sloping, moderately
permeable, calcareous clay loams.

Unit IVe-3." Deep, nearly level to gently slop-
ing, moderately rapidly permeable, noncal-
careous loamy fine sands.

Unit IVe—4. Deep, gently sloping, moderately
permeable, noncalcareous fine sandy loams.
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Unit IVe-5. Deep, gently sloping, moderately
perneable, calcareous fine sandy loams.

Unit IVe-6. Deep, nearly level to gently slop-
ing, moderately permeable, noncalcareous fine
sands to loamy fine sands.

Unit IVe-7. Moderately deep, gently sloping,
very slowly permeable, calcareous clay loams.

Unit 1Ve-8. Deep, gently sloping, moderately
rapidly permeable, calcareous fine sandy
loams.

Class V. Soils that are not likely to erode but have
other limitations, impractical to remove without major
reclamation, that limit their use largely to pasture,
range, or wildlife food and cover.

Subclass Vw. Soils that are restricted in use for
cultivated crops by flooding.

Unit Vw-1. Deep, nearly level, moderately
permeable to moderately rapidly permeable,
calcareous silt loams to very fine sandy loams.

Unit Vw-2. Deep, nearly level to gently undu-
lating, rapidly permeable, calcareous fine
sandy loams to very fine sandy loams.

Class VI. Soils that have severe limitations that make
them generally unsuitable for cultivation and that
limit their use largely to pasture, range, or wildlife
food and cover.

Subclass VIe. Soils that are severely limited, chiefly
by risk of erosion, if protective cover is not main-
tained.

Unit VIe-1. Deep, gently sloping to sloping,
rapidly permeable to moderately rapidly per-
meable, calcareous to noncalcareous fine sands
to loamy fine sands.

Unit VIe-2. Deep, nearly level to gently slop-
ing, moderately permeable to moderately
rapidly permeable, noncalcareous fine sands.

Unit VIe-3. Deep, sloping to strongly sloping,
moderately permeable, calcareous fine sandy
loams.

Unit VIe4. Deep to shallow, sloping to
strongly sloping, moderatel%r permeable to
moderately rapidly permeable, calcareous to
noncalcareous very fine sandy loams to clay
loams.

Unit VIe-5. Deep, sloping to strongly sloping,
moderately permeable to moderately rapidly
permeable, calcareous to noncalcareous fine
sandy loams.

Subclass VIs. Soils that are generally unsuitable
for cultivation and are limited for other uses by
moisture capacity and gravel.

Unit VIs-1. Deep, gently sloping to very steep,
moderately rapidly permeable, noncalcareous
very gravelly sandy loams.

Class VII. Soils that have very severe limitations that
make them unsuitable for cultivation without major
reclamation and that restrict their use largely to grazing
or wildlife habitat. '

Subclass VIIe. Soils that are very severely limited,
chiefly by risk of erosion, if protective cover is not
maintained.

Unit VITe-1. Deep, hummocky to duny, rapid-
ly permeable, calcareous fine sands.
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Subclass VIIs.
by moisture capacity, stones, or other features.
Unit VIIs-1. Very shallow to deep, gently
sloping to very steep, very slow to moderately
permeable, calcareous very fine sandy loams
to clays and areas of Badland and of Rough
broken land.
Unit VIIs-2. Rough, broken, steep or very steep
eroded and gullied areas.

Estimated Yields

Crops yields over a period of years reflect the man-
agement the soil has received. Gener ally, continued high
ylelds are a result of good management and an indica-
tion that the soil has heen 1mploved or is being kept
in good condition. In table 2 are estimated average acre
yields, based on seeded areas, for the punmpal crops
grown on the soils that are cultivated in Cottle County.
Yields are given for a high level of management of
dryland soﬂs No vields are predicted for irvigated soils,
because use of mmfmon is limited in the county Crops
grown under Irrig atlon in Cottle County can normally
be expected to weld two to three times as much as those
grown under dryland farming.

A high level of mfmfmcment for dryland soils in this
county “includes the followmrr practices.

1. Rainfall is conserved by using all necessary con-
servation measures. This includes a p1ope11v
maintained terrace system, contour farming, and
stubble-mulch tillage.
2. Crop residue is managed for effective erosion con-
trol.
3. Soil tilth is adequately maintained by using the
following practices.
a. Cloppmg systems that maintain an ade-
quate supply of organic matter are followed.
b. All tillage, harvesting, and grazing operations
are performed at optimum soil moisture to
avoid soil compaction.
¢. Minimum but timely tillage is performed, con-
sistent with weed control and seedbed prepa-
ration.
d. Depth of tillage is varied.
4. Timely insect, dlseqse and weed control measures
are c01151st011t1y used.

The figures given in table 2 are based on information
obtained from farmer s, on observations and comparisons
made by those familiar with the soils, and on research.

Range *

Ranching and livestock farming are important enter-
prises in Cottle County. Seventy-five percent of the
ranches and livestock farms include varying amounts of
cropland. This cropland is used primarily for produc-
ing grazing or hay crops such as sorghum and small
grain. The sorghum is often plocessed as silage and
stored for use dmmfr drought periods.

Native grass covers 397,489 acres in the county. Sev-
eral kinds of grassland are in the county. The Sandyland

*By Joe B. Norris, range conservationist, Soil Conservation
Service.

Soils that are very severly limited

TaBLE 2.—Estimated yields for principal crops under a
high level of management

[Only the arable soils are listed in this table. Absence of data
indicates that crop generally is not grown on the soil named]

Soil Cotton | Wheat | Grain
sorghum
Abilene clay loam, 0 to 1 percent | Lb. oflint Bu. Lb.
slopes. - __._ 250 20 1, 500
Bukreek loam, 0 to 1 percent slopes. - 225 20 1, 500
Bukreek loam, 1 to 3 percent slopes. . 215 20 1,250
Bukreek loam, 3 to 5 percent slopes.. _ 200 10 1, 000
Carey loam, 0to 1 percent slopes_ _ __ 300 20 1, 500
Carey loam 1 to 3 percent slopes. _ . _ 275 20 1, 300
Colorado very fine sandy loam_______ 270 20 1, 400
Colorado clay loam_________________ 320 24 1, 600
Cottonwood complex. _______.__..__ 170 10 1 000
Delwin finesand. ____._____________ 190 |- ____ 1 200
Enterprise very fine sandy loam, 0 to
1 percent slopes__________________ 300 20 1, 500
Enterprise very fine sandy loam, 1 to
3 percent slopes._ - ... __________ 260 20 1, 300
Enterprise very fine sandy loam, 3 to
5 percent slopes__.___.___________ 210 10 1, 000
Hardeman fine sandy loam, 0 to 1 per-
cent slopes_ . oo _______.___. 250 15 1, 500
Hardeman fine sandy loam, 1 to 3 per-
cent slopes_ . _______________ 225 15 1, 400
Hardeman fine sandy loam, 3 to 5 per-
cent slopes_ . ___________ 190 10 1, 000
Heatly fine sand_ _ .. _________.____. 160 |..______ 900
Lofton clay loam___________________ 225 20 1, 500
Miles loamy fine sand, 0 to 3 percent
slopes_ - ... 225 15 1, 400
Miles loamy fine sand, 3 to 5 percent
slopes. . oo 170 10 950
Miles fine sandy loam, 0 to 1 percent
SlOPeS - oo i aoo 250 15 1, 500
Miles fine gsandy loam, 1 to 3 percent
slopes.____ . ___.__ 225 15 1, 400
Miles fine sandy loam, 3 to 5 percent
SloOpPes .- o ___ 185 15 1, 150
Nobscot finesand. ... ________ 150 |o._-_-__ 850
Paducah loam, 3 to 5 percent slopes. 200 |._._._.__ 1, 000
Sagerton loam, 0 to 1 percent slopes._ 225 20 1 500
Sagerton loam, 1 to 3 percent slopes. - 180 15 1 400
Sagerton clay loam, 0 to 1 percent
slopes._ .- ... 250 20 1, 600
Sagerton clay loam, 1 to 3 percent
slopes_ . 180 15 1, 300
St. Paul silt loam . _________________ 300 20 1 500
Springer loamy fine sand, undulating. 190 15 1 000
Springer loamy fine sand, hummocky _ 160 |.-._____ 900
Tillman silty clay loam, 0 to 1 percent
slopes. oo oo 190 20 1, 400
Tillman silty clay loam, 1 to 3 percent
slopes. .. ... 160 15 1, 200
Tillman silty clay loam, 1 to 3 percent
slopes, eroded____._______.____._.. 140 15 950
Veal fine sandy loam, 1 to 3 percent
8lOPes._ oo _o_____ 170 15 950
Veal fine sandy loam, 3 to 5 percent
) (oY o Y- S 140 10 900
Vernon clay loam, 1 to 3 percent
SlopPes e 10 |- __
Vernon clay loam, 3 to 5 percent
SlOPeS. oo 10 [ooooaoC
Weymouth clay loam, 1 to 3 percent
slopes_ .. 150 10 900
Weymouth clay loam, 3 to 5 percent
slopes. . ______. 130 10 850
Woodward loam, 1 to 3 percent slopes- 265 |- 1, 300
Woodward loam, 3 to 5 percent slopes. 190 |- .--.___ 1 000
Yahola very fine sandy loam__.______ 270 15 1 400
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range site, mainly in the west-central part of the county,
produces tall grasses. Smaller areas of this site also oc-
cur in the southeastern and southwestern parts of the
county. The Decep Hardland range site produces short
and mid grasses. This site consists mainly of areas in
the eastern and south-central parts of the county. Smaller
areas are in the north-central, northeastern, and south-
eastern parts of the county. Areas of the more loamy
soils, which produce mid grasses, are in the northwestern
part of the county. Areas of the rugged Rough Breaks
range site run from east to west across the northern half
of the county and are mainly adjacent to the Middle and
North Pease Rivers. They also occur along the Pease
River, which is formed below the junction of these
streams. Small areas of shallow soils, which are scattered
throughout the county, produce sparse vegetation.

SOIL

Range sites and condition classes

A range site is a distinctive kind of range that differs
from other kinds of range in its potential to produce
native plants.

Range sites differ from each other in their ability to
produce significant differences in kinds or proportions
of plant species or in total annual production. Signifi-
cant differences are those great enough to require some
variation in management, such as a different rate of
stocking.

Differences in kinds, proportion, and production of
plants that different sites are capable of supporting are
due in large measure to differences in environmental fac-
tors such as soil, terrain, and climate. Range sites can
be identified by the kinds of soil known to be capable of
producing the distinctive climax, or potential, plant
community that characterizes a specific site.

Most of the native grasslands of Cottle County have
been heavily grazed for several generations, and their
original plant cover has been materially altered. Range
condition is the present state of the vegetation of a
range site in relation to the climax plant cover for that
site. Range condition classes measure the degree to which
the present plant composition, expressed as a percent-
age, resembles that of the climax plant community of a
range site. Four range condition classes are recognized.
A range is in excellent condition if 76 to 100 percent of
the vegetation is the same kind as that in the original
stand; it is in good condition if 51 to 75 percent; in
fair condition if 26 to 50 percent; and in poor condition
if 25 percent or less.

In determining present range condition class, plants
are grouped according to their response to the kind of
grazing use on specific range sites.

Some plants in the climax plant community decrease
in relative abundance when such a community is sub-
jected to continued moderately heavy to heavy grazing.
Most of these plants have a high grazing preference and
decrease from excessive use. The total of all such species
is counted in determining range condition class.

Increasers are plants in the climax plant community
that normally increase in relative abundance when the
community is subjected to continued moderatelv heavy
to heavy grazing. Some increasers with moderately high
grazing preference may initially increase and then de-
crease as grazing pressure continues. Others of low graz-
ing preference may continue to increase either in actual
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plant numbers or in relative proportion. Only the per-
centage of increaser plants normally expected to occur
in the climax plant communrity is counted in determin-
ing range condition.

Invaders arc not members of the climax plant com-
munity for the site. They invade the community as a
result of various kinds of disturbance. They may be
annuals or perennials and may be grasses, weeds, or
woody plants. Some have relatively high grazing value
but many are worthless. Invader plants are not counted
in determining range condition class.

For most range sites and most range livestock opera-
tions, the higher the range condition class, the greater
the quality and amount of available forage.

Descriptions of the range sites

Thirteen range sites have been identified and de-
seribed in Cottle County.

In several instances in the county, soils identified with
different range sites occur in such an intermingled pat-
tern that their individual delineation is not practical.
In such cases, the soils in the complex are in more than
one range site. One example is the Quanah-Talpa com-
plex. In this instance, the Quanah soils are in Deep
Hardland range site and the Talpa soils are in Very
Shallow range site, even though they are mapped to-
gether (fig. 19).

The Badland part of mapping units Badland and
Owens soils and Owens soils and Badland has little or
no grazing value and has not been placed in a range site.

BOTTOMLAND RANGE SITE

This site consists of lowlands along the major creeks
and intermittent streams, in small draws, and adjacent to
the Pease River. These areas are subject to overflow.
They receive runoff from higher lying soils. Although
flooded frequently, they are under water for only short
periods. Any change to vegetation is ordinarily from
sedimentation rather than from wetness.

This site is capable of producing an abundance of
tall and mid grasses if it is in good to excellent condi-
tion. Trees, such as elm, hackberry, and cottonwood, are
scattered along the banks of the major streams. The
vegetation deteriorates rapidly following prolonged
overuse. Tall grasses are the first to vanish under the
heavy grazing pressure. The mid grasses are then re-
placed by perennial weeds, numerous annuals, and heavy
stands of brush. Eventually, with complete deterioration,
all grazeable forage vanishes.

The composition of the climax vegetation varies from
place to place. depending on the origin of the alluvial
deposits. About 70 percent consists of big bluestem, sand
bluestem, little bluestem, indiangrass, switchgrass, Can-
ada wildrye, and side-oats grama. Other grasses making
up the other 30 percent of the vegetation are western
wheatgrass, vine-mesquite, silver bluestem, blue grama,
and buffalograss.

If the climax vegetation is not maintained, the site is
invaded by noxious plants that develop from seed washed
in from large outlying areas. Among invaders, ordinarily
annuals common in cultivated fields, are sunflower,
cocklebur, buffalo-bur, hairy caltrop, common broom-
weed, crotons, thistles, and sandbur. Other common in-
vaders are mesquite, sand dropseed, three-awn, windmill-
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Figure 19.—An area of Quanah-Talpa complex. The Quanah soils, which are in the valleys and on the foot slopes, are in the Deep Hard-
land range site. The Talpa seils, which are on ridgetops, are in the Very Shallow range site.

grass, Texas grama, hairy tridens, inland saltgrass (in
saline areas), and perennial forbs.

Because of the natural selection of this site by live-
stock for grazing and the loss of competitive grasses,
mesquite and other brush invade. The most effective
means of controlling this brush is by basal treatment
with oil or a combination of oil and chemical herbicide.
Dozing is often used on the more open stands.

This site responds favorably to range seeding where
flooding is not a hazard. The extra water recelved on
the site makes seeding less hazardous than on upland
sites.

If the range is in excellent condition, the total pro-
duction per acre of air-dry herbage ranges from 2,000
pounds in years of unfavorable rainfall to 3,600 pounds
in years of favorable rainfall. About two-thirds of this
production can be considered suitable forage for cattle.

DEEP HARDLAND RANGE SITE

The site consists mainly of smooth, nearly level to
gently sloping soils on upland plains. It is accessible to
livestock and is a favorable grazing area.

The potential plant community consists of mid and
short grasses. Blue grama makes up about 70 percent
of the original vegetation. Other species growing in lim-
ited amounts are western wheatgrass, vine-mesquite,
white tridens, side-oats grama, buffalograss, and silver
bluestem.

Continuous overgrazing results in a thinning of side-
oats grama followed by a thickening of blue grama,
buffalograss, and tobosagrass. Further deterioration of
the range results in invasion by perennial three-awn,
hairy tridens, sand dropseed, Texas grama, tumblegrass,
pricklypear, mesquite, lotebush, and many annuals.

If the range is in fair to poor condition or in a year
that has a wet spring, invading annuals occupy the
bare spots. The most common invaders are Texas filaree,

evax, various plantains, bladderpod, plains greenthread.
bitterweed actinea, common broomweed, little barley, and
Japanese brome. Common perennial forbs that invade
this site are western ragweed, silverleaf nightshade, and
Dakota verbena.

This site is capable of only limited production. Large
amounts of litter and cover are necessary to reduce sur-
face crusting and to control erosion. Once the range is in
poor condition, recovery is very slow because of the
crusted soils, lack of desirable seed plants, and heavy in-
festation by mesquite.

If the range is in excellent condition, the total pro-
duction per acre of air-dry herbage ranges from 1,500
pounds in years of unfavorable rainfall to 2,500 pounds
in years of favorable rainfall. Approximately 85 per-
cent of this production can be considered forage for
livestock and wildlife. (fig. 20).

DEEP SAND RANGE SITE

This site consists of nearly level to gently sloping
and hummocky to duny soils. Many areas give the ap-
pearance of stabilized dunes, particularly those along old
fence rows.

The climax vegetation is predominantly tall grass
and lesser amounts of mid grasses. Sand bluestem, in-
diangrass, little bluestem, switchgrass, sand lovegrass,
and giant dropseed make up about 75 percent of the
climax vegetation. Other important grasses, making up
some 25 percent of the climax vegetation, are side-oats
grama, silver bluestem, hairy grama, sand dropseed, and
perennial three-awn. Along with these are found woody
plants such as sand plum, shin oak, and skunkbush.

If the range is in excellent condition, the total pro-
duction per acre of air-dry herbage ranges from 1,700
pounds in years of unfavorable rainfall to 3,400 pounds
in years of favorable rainfall. About two-thirds of this
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Figure 20.—An area of Deep Hardland range site on a Tillman silty clay loam. The grasses are mainly buffalograss and tobosagrass.

production can be considered suitable forage for live-
stock and wildlife.

GRAVELLY RANGE SITE

Hilgrave very gravelly sandy loam is the only soil in
this site. This 1s a gently sloping to very steep soil on
dissected hills. It is sometimes “paved” with gravel. The
gravel is interspersed throughout the profile.

As a result of the gravel, the soil of this site has a
good relationship between the plants and the soil, mois-
ture, and air. Even though there is a good variety of
vegetation, it is sparse. As the site deteriorates and
erosion takes away the topsoil, the ability of the site
to produce is greatly reduced.

Grasses such as side-oats grama, blue grama, little
bluestem, and Arizona cottontop make up 70 percent of
the potential plant community. Smaller amounts of sand
bluestem, indiangrass, and switchgrass are also found
on some of the more favored spots. Other grasses in-
clude hairy grama, buffalograss, silver bluestem, Texas
wintergrass, and small "amounts of shin oak. Invaders
are Texas grama, sand muhly, hairy tridens, fall witch-
grass, agrito, redberry juniper, catclaw, pricklypear, and
numerous annuals. Mesquite invades the deeper soils
that may be associated with this site (fig. 21).

If the range is in excellent condition, the total pro-
duction per acre of air-dry herbage ranges from 1,100
pounds in years of unfavorable rainfall to 1,800 pounds
1 years of favorable rainfall. About 60 percent of this
production can be considered suitable forage for live-
stock and wildlife.

GYPLAND RANGE SITE

The nearly level soils of this site are high in gypsum.
The distinctive characteristic of the site is the effect
the varying amount of gypsum has on the végetation of
the site.

The climax vegetation is directly affected by the gyp-
sum. Except in areas of almost pure gypsum, this site
has a mid- and tall-grass appearance. Characteristic
grasses are side-oats grama, little bluestem, and sand
bluestem. In places where the gypsum content is 75 per-
cent and higher, vegetation is sparse and side-oats grama
and hairy grama are dominant.

Approximately 60 percent of the climax vegetation
is made up of blue grama, indiangrass, switchgrass, vine
mesquite, plains bristlegrass, and Arizona cottontop.
Other important grasses on this range site are hairy
grama, buffalograss, slim or rough tridens, reverchon
panic, black grama, silver bluestem, sand dropseed, and
perennial three-awn. Also characteristic of the site are
dotted gayfeather, black feather dalea, and false broom-
weed. The principal invaders are mesquite, redberry
juniper, yucca, catclaw, Texas grama, hairy tridens, and
various annuals.

If the range is in excellent condition, the total pro-
duction per acre of air-dry herbage ranges from 500
pounds in years of unfavorable rainfall to 1,100 pounds
in years of favorable rainfall. Production depends on
the amount of gypsum in the soil. About 65 percent of
this production is suitable forage for livestock and wild-
life.

MIXEDLAND RANGE SITE

The soils of this site are nearly level to moderately
steep and are in areas that have defined drainage pat-
terns.

About 70 percent of the climax vegetation consists
of blue grama. Qther grasses are little bluestem, Arizona
cottontop, plains bristlegrass, side-oats grama, and, along
the larger drains, Canada wildrye, switchgrass, an
western wheatgrass. For the most part, little bluestem is
confined to isolated areas that have more than usual
moisture. Approximately 30 percent of the grasses con-
sists of increasers—buffalograss, hairy grama, sand drop-
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Figure 21.—An area of Gravelly range site in which woody plants have invaded. The woody plants are mesquite, juniper, and
associated brush.

seed, silver bluestem, and, along drains, meadow drop-
seed.

Any deterioration in the vegetation results in an im-
mediate thinning of side-oats grama, Arizona cottontop,
and plains bristlegrass. Blue grama is the next promi-
nent grass to thin out. If continuously overgrazed, the
range vegetation soon consists almost entirely of buffalo-
Ig]rass and numerous invading forbs; blue grama is con-

ned to protected areas. The chief invader grasses are
red grama, Texas grama, six-weeks grama, tumble wind-
millgrass, hooded windmillgrass, gummy lovegrass, lit-
tle barley, tumblegrass, and hairy tridens. Woody in-
vaders are mesquite, pricklypear, tasajillo, small soap-
weed, and juniper.

If this site has deteriorated, recovery is slow because
viable seeds of climax plants are lacking and because
of surface crusting of the soil. In these instances, the
site responds well to reseeding of primary grasses.

If the range is in excellent condition, the total pro-
duction per acre of air-dry herbage ranges from 1,600
pounds in years of unfavorable rainfall to 2,400 pounds
1n years of favorable rainfall. About 70 percent of this
production can be considered suitable forage for live-
stock and wildlife.

ROUGH BREAKS RANGE SITE

This site consists of moderately steep to very steep
soils. Most areas are inaccegsible to livestock.

About 70 percent of the climax vegetation consists of
side-oats grama, little bluestem, and blue grama. Switch-
grass, sand bluestem, indiangrass, and Canada wildrye
are found in places where moisture conditions are more
favorable. The other 30 percent of the original grass
cover consists of hairy grama, perennial three-awn, slim
tridens, and sand dropseed. Woody species on the slopes
are redberry juniper, feather dalea, skunkbush, and cat-

claw acacia. Invaders on the site are Texas grama, hairy
tridens, sand muhly, and various annuals.

Even if the range is in excellent condition, vegetation
usually is sparse. Under prolonged heavy use, the
steep slopes lose their protective vegetative cover, erosion
is accelerated, and soil loss is severe. Intensive manage-
ment and protective measures must be applied before
stabilization is accomplished.

If the range is in excellent condition, the total pro-
duction per acre of air-dry herbage ranges from 500
pounds in years of unfavorable rainfall to 900 pounds in
years of favorable rainfall. No more than 50 percent of
this production can be considered suitable forage for
livestock, because the rest is inaccessible. Wildlife makes
better use of the vegetation on the steeper slopes.

SANDY BOTTOMLAND RANGE SITE

This site consists of nearly level to gently undulating
soils along stream beds. Some areas are subject to fre-
quent flooding and deposition. If unprotected by plant
cover, the site is subject to scouring and gullying.

The climax vegetation of this site is made up of mid
and tall grasses. Indiangrass, switchgrass, and sand blue-
stem dominate. Other grasses are side-oats grama, little
bluestem, Canada wildrye, Texas bluegrass, and big
bandreed. These species make up about 70 percent of the
climax community. A few woody plants, such as sand
plum, cottonwood, willow, sand sagebrush, and skunk-
bush, are present under climax conditions.

Any vegetative deterioration created by overgrazing
results in a rapid increase of such grasses as vine-mes-
quite, three-awn, sand dropseed, blue grama, inland salt-
grass, and alkali sacaton. Further degeneration in the
plant stand results in invasion by gummy lovegrass, an-
nual three-awn, tumble lovegrass, low-growing paspa-



44 SOIL SURVEY

lums, and various annuals. Woody invaders are yucca,
groundsels, and salt cedar.

If the range is in excellent condition, the total pro-
duction per acre of air-dry herbage ranges from 2,200
pounds in years of unfavorable rainfall to 3,500 pounds
in years of favorable rainfall. About 75 percent of this
production can be considered adequate forage for live-
stock and wildlife.

SANDYLAND RANGE SITE

The soils of this site are smooth and nearly level to
sloping and are undulating to hummocky.

About 75 percent of the climax plant community on
this site consists of sand bluestem, switchgrass, indian-
grass, little bluestem, Canada wildrye, sand lovegrass,
side-oats grama, and Texas bluegrass. Approximately
25 percent of the plants are silver bluestem, dropseed,
hairy grama, blue grama, and perennial three-awn. On
some of the soils in this site, a few woody plants such as
sand plum and sand sagebrush are present in the climax
vegetation,

Any deterioration in this site results in a rapid in-
crease of small soapweed (yucca), shin oak, and annuals.
Invading grasses include annual three-awn, fringed sig-
nalgrass, tumble windmillgrass, gummy lovegrass, red
lovegrass, tumble lovegrass, and low growing paspalums.
The chief invading weeds are common ragweed, wax
goldenweed, tumble ringwing, annual wildbuckwheat,
rose-ring gaillardia, prairie sunflower, woollywhite, bee-
balm, pricklepoppy, curlycup gumweed, Riddell grounsel,
and stillingia.

In many areas shin oak that has invaded the site must
be controlled before grasses can make any recovery.
Mechanical methods of control are not feasible because
of the soil blowing that could result. The site responds
favorably to chemical control of shin oak. The site has
ability, under good care, to regain good to excellent con-
dition in a few years provided a seed source is available.
When response is slow, overseeding by the best known
methods speeds up recovery.

This is a good-producing site, but it varies widely in
production from year to year. If the range is in excel-
lent condition, the total production per acre of air-dry
herbage ranges from 1,700 pounds in years of unfavor-
able rainfall to 3,200 pounds in years of favorable rain-
fall. About two-thirds of this production can be con-
sidered suitable forage for livestock and wildlife.

SANDY LOAM RANGE SITE

This site consists of nearly level to strongly sloping
soils on upland plains. Tt is capable of supporting a wide
variety of vegetation.

Side-oats grama, little bluestem, Arizona cottontop.
and bristlegrass normally occur in areas of more favor-
able moisture. These grasses make up about 70 percent
of the climax plant community.

Buffalograss, blue grama, sand dropseed, perennial
three-awn, hairy grama, and silver bluestem make up
the other 30 percent of the vegetation. Woody increasers
that make up a maximum of 5 percent of the potential
plant community are sand sagebrush, agarito, skunk-
bush, and mimosa.

Following deterioration of the climax plant cover,
sand dropseed, three-awn, mesquite, lotebush, prickly-

pear, and numerous annuals invade. When response of
the grass to management is slow, overseeding has proven
successful in speeding recovery. Seeding in conjunction
with mechanical brush control not only 1ncreases produc-
tion but provides a greater variety of grass on which
livestock can graze.

If the range is in excellent condition, the total pro-
duction per acre of air-dry herbage ranges from 1,800
pounds in years of unfavorable rainfall to 3,000 pounds
in years of favorable rainfall. About two-thirds of this
production can be considered forage for livestock and
wildlife.

SHALLOW REDLAND RANGE SITE

This site consists of gently sloping to strongly sloping
soils.

The climax plant community consists of mostly mid
and short grasses. The better plants, of which side-oats
grama is the dominant species, constitute about 65 per-
cent of the plant community. Other important grasses
are blue grama, vine-mesquite, and little bluestem. Sand
bluestem and indiangrass occur on some areas that have
northern and eastern exposures. In these arcas the mois-
ture conditions are more favorable.

Forbs in the climax plant community are groundplum
milkvetch, dalea, prairie-clover, scurf-pea, heath aster,
Engelmanndaisy, dotted gayfeather, penstemon, sage-
wort, and gaura. These forbes are important indicators of
trends in the condition of the range. Desert shrubs such
as acacia, mimosa. vine ephedra, agarita, and skunkbush
are present to a Jimited extent.

About 35 percent of the climax vegetation is composed
of hairy grama, silver bluestem, buffalograss, perennial
three-awn, and tobosagrass.

The chief woody invaders are mesquite, grassland cro-
ton, pricklypear, and lotebush. Common invading peren-
nial grasses are hairy tridens, sand dropseed, Texas
grama, red grama, and tumblegrass. The chief invading
forbs are broom snakeweed, wavyleaf thistle, plains
actinea, gray goldaster, rock daisy, threadleaf groundsel,
and Texas stillingia. Other common invading forbs are
common broomweed, bitterweed actinea, oneseed croton,
Texas filaree, evax, plaintain, plains greenthread, and
bladderpod.

If the range is in excellent condition, the total produc-
tion per acre of air-dry herbage ranges from 1,200 pounds
in years of unfavorable rainfall to 1,800 pounds in years
of favorable rainfall. About 80 percent of this production
can be considered suitable forage for livestock and wild-
life.

VALLEY RANGE SITE

Most of this site consists of nearly level soils. It is on
the higher parts of the flood plains or is in wide, shal-
low, concave drainageways. It narrows in many places
where adjacent sites steepen, but it widens out lower
down the drainage pattern.

About 65 percent of the climax plant community con-
sists of side-oats grama, vine-mesquite, western wheat-
grass, blue grama, and Canada wildrye. The remaining
35 percent is made up of buffalograss, Texas wintergrass,
silver bluestem, tobosagrass, meadow dropseed, white
tridens, Texas bluegrass, hackberry, and elm. Common
invaders are mesquite, condalia, pricklypear, tasajillo,
redberry juniper, hairy tridens, and various annuals.
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If the range is in excellent condition, the total produc-
tion per acre of air-dry herbage ranges from 1,800
pounds in year of unfavorable rainfall to 2,900 pounds
in years of favorable rainfall. About 75 percent of this
production is considered suitable forage for livestock and

wildlife.
VERY SHALLOW RANGE SITE

This site consists mainly of gently sloping to steep
soils, There are some knolls and relatively steep escarp-
ments. The soils in this site are characterized by limestone
rocks on the surface and in the soil profile.

The site is generallv found in a higher condition class
than adjacent sites. Grass is normally sparce. Rarely are
all the better grasses grazed out. Generally there are
enough of these grasses on which to base a management
program that will improve the vegetation on the site.

The site has the appearance of a mid-grass site where
side-oats grama is dominant. Other grasses on this site
are blue grama, Arizona cottontop, and little bluestem.
On the northern slopes and in places where moisture is
more favorable, sand bluestem. indiangrass, vine-mes-
quite, plains bristlegrass and other grasses grow. These
grasses make up about 70 percent of the potential plant
community.

The wide variety of grasses constituting the other 30
percent of the climax vegetation include hairy grama,
black grama, buffalograss, silver bluestem, sand drop-
seed, perennial three-awn, and slim or rough tridens.

Invaders include hairy tridens, Texas grama, red
grama, tumblegrass, mesquite, pricklypear, lotebush,
yucca, and various annuals.

If the range is in excellent condition, the total pro-
duction per acre of air-dry herbage ranges from 700
pounds in years of unfavorable rainfall to 1,300 pounds
in years of favorable rainfall. About 60 percent of this
production can be considered suitable forage for live-
stock.

Engineering Uses of the Soils®

This section provides information of special interest to
engineers, contractors, farmers, and others who use soil
as structural material or as foundation material upon
which structures are built. In this section are discussed
those properties of the soils that affect construction and
maintenance of roads and airports, pipelines, building
foundations, water storage facilities, erosion control
structures, drainage systems, and sewage disposal sys-
tems. Among the soil properties most important in engi-
neering are permeability, compressibility, shear strength,
density, shrink-swell potential, water-holding capacity,
grain-size distribution. plasticity, and reaction.

Information concerning these and related soil proper-
ties are furnished in tables 3, 4, and 5. The estimates and
interpretations of soil properties in these tables can be
used in:

1. Planning and designing agricultural drainage
systems, farm ponds, irrigation svstems. diver-
sion terraces, and other structures for controlling
water and conserving soils.

2. Selecting potential locations for highways, air-
ports, pipelines, and underground cables.

*By JoEN ApawMms, civil engineer, Soil Conservation Service.

3. Locating probable sources of sand, gravel, or
rock suitable for use as construction material.

4. Selecting potential industrial, commerecial, resi-
dential, and recreational areas.

5. Supplementing the information obtained from
other published maps, reports, and aerial photo-
graphs for the purpose of making maps and re-
ports that can be used readily by englneers.

The engineering interpretations reported here do not
eliminate the need for sampling and testing at the site
of specific engineering works involving heavy loads and
where the excavations are deeper than the depths of
layers here deseribed. The estimated values for bearing
capacity and traffic-supporting capacity expressed in
words should not be assigned specific values. There are
small areas of other soils and contrasting situations in-
cluded in the mapping units that may have different
engineering properties than those listed. Even in these
situations, though, the soil map is useful in planning
more detailed field investigations and for indicating the
kinds of problems that may be expected.

Cottonwood soils are undermined in many places by
pockets and channels caused by dissolving of gypsum.
These pockets and channels are hazardous to engineering
and construction, and extensive testing should be done
to avoid them.

Hilgrave very gravelly sandy loam and the deep sub-
strata of some soils bordering rivers and creeks are pos-
sible sources of gravel in Cottle County.

Some terms used by soil scientists may be unfamiliar
to engineers, and some words have different meanings in
soil science than they have in engineering. Among the
terms that have special meaning in soil science are sand,
silt, clay, surface soil, subsoil, and horizon. These and
other terms are defined in the Glossary at the back of
the survey.

Engineering classification systems

The two systems most commonly used in classifying
samples of soil horizons for engineering are the AASHO
system (1), adopted by the American Association of State
Highway Officials, and the Unified soil classification sys-
tem (70), used by Soil Conservation Service engineers,
the Department of Defense, and others.

The AASHO system is used to classify soils according
to those properties that affect their use in highway con-
struction. In this system. a soil is placed in one of seven
basic groups, ranging from A-1 through A-7, on the
basis of grain-size distribution, liquid limit, and plas-
ticity index (3). In group A-1 are gravelly soils of high
shear strength, or the best soils for subgrade (founda-
tion) ; and at the other extreme, A-7, are clay soils that
have low strength when wet. The best soils for subgrade
are therefore classified as A-1, the next best A-2, and so
on to class A-7, the poorest soils for subgrade. Where
laboratory data are available to justify a further break-
down, the A-1, A-2, and A-7 groups are divided as fol-
lows: A-1-a, A-1-b. A-24, A-2-5, A-2-6, A-2-T,
A-7-5, and A~7-6. If soil material is near a classification
boundary it is given a symbol showing both classes: for
example, A-2 or A—4. Within each group, the relative
engineering value of a soil material can be indicated by
a group index number. Group indexes range from 0 for
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TaBLE 3.—Estimated soil properties

[An asterisk in the first column indicates that at least one mapping unit in this series is made up of two or more kinds of soil. These soils
column. The symbol > means greater than;

Depth Classification
Hydro- | Depth from
Soil series and map symbols logic to bed- | surface
group rock | (tvpical USDA texture Unified AASHO
profile)
Inches Inches
Abilene: AbA_ o eoo_- C >60| 0-26 | Clayloam._______________ CL A-6
26-38 | Clay. oo ... CL A-7
38-48 | Clay loam_____.__________ CL A-6, A-7
48-72 | Clay loam._______________ CL A-6
*Badland: Bo.
For Owens part, see Owens series. No
estimates made, because soil ma-
terial is too variable. Onsite investi-
gation required.
Bukreek: BuA, BuB, BuC.___.__._..___ B >60 0-9 Loam___________________ ML-CL A-4
9-48 Sandy clay loam._________ CL A-6
48-66 | Sandy clay loam._.________ CL A-4, A-6
66-102 | Loam____ . _________.___ CL A4
Carey: CaA, CaB_.___________________ B >60| 0-13 | Loam_______________...___ ML, ML-CL A4
13-28 Sandy clay loam...._.____ CL, ML-CL A-4, A-6
28-42 Loam___._ ... _____..__ ML-CL A-4
42-72 | Very fine sandy loam.-_.___ ML-CL A-4
72-100 | Soft calcareous sandstone.
*Colorado: Cd, Ce, Cfomomo e B >60 0-6 Clay loam______.._.____.__ ML-CL A-4
For Yahola part of Cf, see Yahola 6-60 | Clayloam________________ CL, ML-CL A-6
series.
Cottonwood:
CO o e B 21-36 | 0-26 Loam____ . ___________ CL A-6
For shallow part, see unit Ct. 26-36 Gypsiferous earth or gyp-
sum beds.
Cle e C 3-10 | 0-8 Loam . oo oooooo__. ML, CL A-6
8-36 Loam, soft white gypsif-
erous material.
Delwin: De e i A >60 0-18 Finesand_ - _____.____ SM, SM-SC A-2-4, A-3
18-66 | Sandy clay loam_ .. _.._.__ SC, SM A-2-4) A-4
A-6
66-72 | Loamy finesand____..____ SM, SP-SM A-2, A-3
Enterprise: EnA, EnB, EnC, EnD..____ B >60 0-60 | Very fine sandy loam._____ ML, ML-CL A-4
Hardeman: HaA, HaB, HaC, HaD_.__. B >60 0-60 Fine sandy loam__________ MéJE}CL, SM- A4
Heatly: He. o oo A >60 | 0-28 Finesand- - - ____.-____ SM, SC A-2, A-3
28-34 Sandy loam_______________ SM, SC A-2, A4
34-80 | Sandy clay loam_____.____ SC, SM A-2, A-6
Hilgrave: Hgo ool B >60 0-7 Very gravelly sandy loam___| SM, SM-SC A-2-4
7-26 | Very gravelly loam and | GM-GC A-1
sandy clay loam.
26-40 Gravelly loamy sand_______ GW-GM A-3
40-60 Coarsesand_ . _________ SM, SP-SM. A-1
Lincoln: Le¢, Lfoo . A >60 0-13 Fine sandy loam_.___.____ SM A-4
13-60 Fine sand (stratified).__.__ SM A-2
Lipan: Ln_ oot D >60 0-18 Clay. oo C CH A-7
18-70 | Clay. oo CH A-7
Lofton: Loocoe oo .. D >60 | 0-8 Clay loam.__________._____ CL A-6
8-18 | Silty elay_ - ____ CL A-7
18-45 Clay. oo CH, CL A-7
45-85 | Silty elay_ ... CL A-T7
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may have different properties, and it is necessary to follow carefully the instructions for referring to other series that appear in the first
the symbol < means less than]

Percentage passing sieve—

Available

Shrink-swell

Permeability water Reaction potential
No. 4 No. 10 No. 40 No. 200 capacity
(4.7 mm.) (2.0 mm.) (0.42 mm.) (0.074 mm.)
Inches per hour | Inches per inch of soil PpH valy

100 100 90-99 75-80 0. 20-0. 63 0. 15-0. 19 6. 6-7. 8 | Moderate.

100 100 90-99 90-95 0. 20-0. 63 0. 14-0. 18 7. 9-8. 4 | High.

100 90-100 90-99 70-80 0. 20-0. 63 0. 14-0. 18 7. 9-8. 4 | Moderate.

100 90-100 90-99 70-80 0. 20-0. 63 0. 12-0. 16 7.9-8.4 | Low.

100 100 95-100 65-75 0. 63-2. 00 0. 12-0. 16 6. 6-7. 8 | Low.

100 100 90-100 75-85 0. 63-2. 00 0.13-0. 17 7.4-8.4 | Low.
90-100 85-90 80-90 55-65 0. 63-2. 00 0. 12-0. 16 7.9-8. 4 | Low.

100 95-100 80-90 65-75 0. 63-2. 00 0. 12-0. 14 7.9-8.4 | Low.

100 100 95-100 60-75 0. 63-2. 00 0. 16-0. 20 6. 6-7.8 | Low.

100 100 95-100 70-80 0. 63-2. 00 0. 14-0. 18 6. 6-8. 4 | Low.

100 100 95~100 60-75 0. 63-2. 00 0. 14-0. 16 7.9-8. 4 | Low.

100 95-100 90-100 50-65 0. 63-2. 00 0. 14-0. 15 7.9-8.4 | Low.

100 100 95-100 75-90 0. 63-2. 00 0. 14-0. 17 7.9-8.4 | Low.

100 100 85-95 70-80 0. 63-2. 00 0. 14-0. 17 7.9-8.4 | Low.

100 100 85-95 60-75 0. 63-2. 00 0.12-0. 16 7.9-8. 4 | Low.

100 100 90-100 60-75 0. 63-2. 00 0.11-0. 14 7.9-8. 4 | Low.

100 100 85-100 10-20 6. 30-20. 00 0. 05-0. 09 6. 1-7.3 | Low.

100 100 90-100 15-45 0. 63-2. 00 0. 14-0. 16 6.1-7.3 | Low.

100 100 60-75 8-25 6. 30-20. 00 0. 06-0. 10 7.4-7.8 | Low.

100 100 95-99 80-90 2. 00-6. 30 0. 18-0. 20 7.4-8. 4 | Low.
95-100 90--95 85-95 40-60 2. 00-6. 30 0. 10-0. 13 7.4-8. 4 | Low.

100 100 70-100 10-20 6. 30-20. 00 0. 05-0. 09 6.1-7.3 | Low.

100 100 90-100 25-35 2. 00-6. 30 0.12-0. 14 6. 6-7. 3 | Low.

100 100 85-100 15-45 0. 63-2. 00 0. 14-0. 16 6. 6-7.3 | Low.
75-90 65-85 35-45 5-10 6. 30-20. 00 0. 07-0. 10 6.1-8.4 | Low.
25-40 15-30 10-25 8-20 2. 00-6. 30 0. 10-0. 12 6.1-8.4 | Low.
65-80 35-45 10-25 5-10 6. 30-20. 00 0. 04-0. 08 7.9-8. 4 | Low.
95-100 90-100 10-20 5-15 6. 30-20. 00 0. 04-0. 08 7.9-8.4 | Low.

100 100 50-90 36-45 6. 30-20. 00 0. 06-0. 09 7.9-8.4 | Low.

100 90-100 50-90 20-35 6. 30-20. 00 0. 04-0. 06 7.9-8.4 | Low.

100 100 95-100 85-95 <. 06 0. 15-0. 18 7.4-8. 4 | High.

100 95-100 90-100 80-95 <. 06 0. 15-0. 18 7.9-8.4 | High.

100 100 98-100 75-85 0. 20-0. 63 0. 16-0. 19 7.4-7. 8 | Moderate.

100 100 98-100 70-90 0. 06-0. 20 0. 16-0. 18 7.4-7. 8 | Moderate.

100 100 95-100 80-90 <. 06 0. 16-0. 18 7. 4-8. 4 | High.

100 95-100 90-100 60-80 0. 06-0. 20 0.12-0. 14 7.9-8. 4 | Moderate.
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TABLE 3.—Estimated soil properties

Depth Classification
Hydro- | Depth from
Soil series and map symbols logic | to bed- | surface
group rock (typical USDA texture Unified AASHO
profile)
Miles: TInches TInches
MeB, MeC._ . ___. B >60 0-17 Loamy fine sand. ... .. ___ SM A-2-4, A4
17-69 Sandy clay loam._ _._______ SC, CL A-6
69-85 Loam_._ ... ... SM A-4
MfA, MfB, MfC, MfD_____________ B >60 | 0-9 Fine sandy loam.________. SM A-4, A-2-4
9-32 Sandy clay loam. _ . __.__.__ SC, CL A-6
32-72 | Sandy clay loam____.______ SC, SM-SC A-2-4, A-6
Nobscot: No__o .. A >60{ 0-22 | Finesand___.__._.__._.______ SP-SM, SM A-3, A-2
22-52 | Sandy loam._..____________ SM, ML A-2, A4
52-76 Loamy fine sand.__._._.___ SM, SP-SM A-2, A-3
*Owens: Ob, Ot _____ D 12-20 0-13 Clay o CL, CH A-7
No estimates made for Badland. Soil 13-30 Clayey shale._____________ CL, CH A-6, A-7
material too variable. For Talpa
and Vernon parts of Ot, see the re-
spective series.
Paducah: PaC.._____ . _____._. B 36-72 0-16 Loam____________________ ML, ML-CL A-4
16-27 | Clayloam______.__________ ML-CL A-4
27-44 Toam_________._________. ML-CL A-4
44-72 | Very fine sandy loam._.___._ ML-CL A-4
72-90 | Soft Permian red beds.
*Quanah: Ot________ . ___________ B >60 | 0-30 | Silty elay loam________.____ CL, ML-CL A-6
For Talpa part, see Talpa series. 30-48 | Silty clay loam____________ CL, ML-CL A-6, A-4
48-60 Clay loam________________ CL A-6
Quinlan___ ___________________________ C 10-20 | 0-13 | Loam____________________ ML, CL A-4
Mapped only in an undifferentiated 13-60 Weakly cemented, fine-
unit with Woodward soils. grained sandstone.
Rough broken land: Ro.
No estimate made because soil mate-
rial is too variable. Onsite investi-
gation required.
Sagerton: SaA, SaB, ScA, ScB________. C >60 | 0-7 Clay loam______.__________ CL A-6
7-25 { Clay oo CL A-6, A-7
25-84 | Clayloam_.______________ CL A-6
St. Paul:  Spocweo . B >60 | 0-10 | Siltloam_._______._______ ML, CL A-4
10-44 | Clayloam________________ CL A-6
44-84 | Clayloam__._____________ CL, ML A-6
*Springer: SrB, SrD, StD__.__________ B >60 0-16 Loamy fine sand_ ... ______ SM, SM-SP A-2-4, A-3
For Tivoli part of StD, see Tivoli 16-75 | Fine sandy loam__._____.__ SM, SM-SC A-2-4, A4
series. 75-92 | Loamy finesand_.____..____ SM, SM-SP A-2-4, A-3
Talpa: Tacawocoooooo oo D 5-10 | 0-6 Stony loam__.____________ CL A-6
6 Hard fractured dolomitic
limestone.
Tillman: TmA, TmB, TmB2.__.____.___ C >60 0-6 Silty clay loam___._._...__ CL A-6, A-7
6-49 | Clay .. _ CL, CH A-6, A-7
49-90 | Clay-._ . .____ CL, CH A-6, A-7
Tivoli: TV A >60 0-60 Finesand_____________.__. SP-SM A-2, A-3
Veal: VeB, VeC, VeD__ .. . . ._. B >60! 0-8 Fine sandy loam_____.____ SM, SC A-4, A-2-4
860 | Loam__._____ .. . __.___ ML, ML-CL A-4
60-72 | Finesandy loam_.____.____ SM, SC A-4, A-2-4
Vernon: VnB, VnCo_._ . . ... __. D 28-36 0-6 Clay loam._ ... ______.___ CL A-6
6-28 | Clay__ .. .. _________. CL, CH A-7-6, A-6
28-60 ! Clayey shale..__._________ CL, CH A-7-6, A-6
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Percentage passing sieve—

Available Shrink-swell
Permeability water Reaction potential
No. 4 No. 10 No. 40 No. 200 capacity
(4.7 mm.) (2.0 mm.) (0.42 mm.) (0.074 mm.)
Inches per hour | Inches per inch of soil pH value
95-100 90-100 80-95 15-25 2. 00-6. 30 0. 06-0. 10 6. 1-7. 3 | Low.
98-100 95-100 90-97 40-55 0. 63-2. 00 0. 13-0. 17 6.1-8. 4 | Low.
95-100 95-100 80-95 35-50 0. 63-2. 00 0.12-0. 14 7.9-8.4 | Low.
95-100 95-100 80-90 30-50 2. 00-6. 30 0.11-0. 14 6. 1-7. 3 | Low.
98-100 95-100 90-97 40-55 0. 63-2. 00 0.13-0. 17 6. 1-8. 4 | Low.
90-100 90-95 82-92 30-50 0. 63-2. 00 0.12-0. 16 7.9-8. 4 | Low.

100 100 50-90 5-15 6. 30-20. 00 0. 05-0. 06 5. 6-6. 5 | Low.

100 100 85-100 20-60 2. 00-6. 30 0. 09-0. 13 5. 6-6. 5 | Low.

100 100 60-90 8-20 6. 30-20. 00 0. 04-0. 06 6.1-6.5 | Low.
95-100 95-100 90-100 80-95 <. 06 0. 13-0. 19 7.9-8. 4 | High.
90-100 85-100 70-90 55-80 <. 06 0. 13-0. 15 7.9-8. 4 [ High.

100 100 95-100 50-90 0. 63-2. 00 0. 16-0. 20 6. 6-7. 8 | Low.

100 96-99 95-99 55-65 0. 63-2. 00 0. 15-0. 18 6. 6-8. 4 | Low.

100 96-99 95-99 60-65 0. 63-2. 00 0. 15-0. 18 7.9-8.4 | Low.

100 100 95-100 55-65 0. 63-2. 00 0. 14-0. 18 7.9-8. 4 | Low.

100 100 95-98 85-95 0. 63-2. 00 0. 15-0. 18 7.9-8.4 | Low.
90-100 90-95 85-90 75-85 0. 63-2. 00 0. 14-0. 16 7.9-8.4 | Low.

100 100 95-98 85-90 0. 63-2. 00 0. 15-0. 18 7.9-8.4 | Low.

100 100 90-100 55-70 2. 00-6. 30 0. 12-0. 16 7.9-8.4 | Low.
95-100 90-100 90-100 70-85 0. 20-0. 63 0. 15-0. 20 7.4-7.8 | Low.
95-100 90-100 90-100 75-90 0. 20-0. 63 0. 15-0. 20 7. 4-8. 4 | Moderate.
90-100 90~-100 80-100 70-85 0. 20-0. 63 0.10-0. 15 7.9-8. 4 | Low.

100 100 100 75-90 0. 63-2. 00 0. 16-0. 20 6. 6-7.8 | Low.

100 100 100 80-95 0. 20-0. 63 0. 14-0. 18 7. 4-8. 4 | Moderate.

100 100 100 80-95 0. 20-0. 63 0. 14-0. 17 7.9-8.4 | Low.

100 95-100 70-85 8-25 6. 30-20. 00 0. 06-0. 10 6.6-7. 3 | Low.

100 95-100 80-95 15-35 2. 00-6. 30 0. 09-0. 14 6. 6-8.4 | Low.

100 95-100 70-85 8-25 2. 00-6. 30 0. 06-0. 10 7.4-7.8 | Low.
75-90 70-90 70-85 60-80 0. 63-2. 00 0. 14-0. 16 7.9-8.4 | Low.

100 95-100 90-98 70-95 0. 20-0. 63 0. 16-0. 20 6. 6~7. 8 | Moderate.
95-100 95-100 90-98 70-95 0. 06-0. 20 0.15-0. 18 7.4-8. 4 | High.
90-100 90-100 80-90 60-90 0. 06-0. 20 0. 13-0. 17 7. 4-8. 4 | Moderate.

100 100 50-80 5-10 6. 30-20. 00 0. 05-0. 07 6. 6-8. 4 { Low.
95-100 95-100 85-95 30-50 2. 00-6. 30 0. 10-0. 14 7.9-8. 4 | Low.
95-100 95-100 85-90 55~70 0. 63-2. 00 0. 13-0. 16 7. 9-8. 4 | Low.

100 100 85-95 30-50 2. 00-6. 30 0.10-0. 14 7.9-8.4 | Low.
95-100 95-100 90-100 80-85 0. 63-2. 00 0.13-0. 17 7.9-8. 4 | Moderate.
95-100 90-100 90-100 80-95 <0. 06 0.13-0. 17 7.9-8. 4 | High.
90-95 85-90 70-90 70-80 < 0. 06 0. 08-0. 12 7.9-8. 4 | High.
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TaBLE 3.—Estimated sotl properties

Depth Classification
Hydro- | Depth from
Soil series and map symbols logic to bed- | surface
group rock | (typical USDA texture Unified AASHO
profile)
Inches Inches
Weymouth: WeB, WeC, WeD__________ B >60 | 0-19 Clay loam___ ... __.___._. CL A-6
19-60 | Clay loam__._____________ CL A-6
*Woodward: WoB, WoC, Wr, Wu_____. B 20-45 0-30 Loam _ . . __._____.__ CL A-4
No estimates made for Rough broken 30-60 | Weakly consolidated very
land. Soil material too variable. fine sandy loam.
For Quinlan part of Wu, see Quin-
lan series.
Yahola: Ya____ . _______ B >60 | 0-60 | Very fine sandy loam______ ML A4

TABLE 4.—Engineering

{An asterisk in the first column indicates that at least one mapping unit {n this series {s made up of two or more kinds of soil. These soils may have different

Soll series and map symbols

Suitability as source of—

Degree and kind of limitation for—

Foundations for

Septic tank

Farm ponds

Topsoil Road subgrade Highway location low buildings filter flelds Sewage lagoons
Reservoir areas
Abjlene: AbA....... ... Fair: clay loam Poor: high Severe: high Severe: high 8evere: mod- Slight..ececeano... Moderate: mod-
texture. shrink-swell shrink-swell shrink-sweil erately slow erately slow
potential, potential. potential, permeability. permeability.
*Badland: Bo.
No estimate made, because
soll material is too vari-
able. Onsite investigation
required. For Owens part,
see Owens series.
Bukreek: BuA, BuB, BuC...._...| Fair: 6to12 Fair: fair traffic- | Moderate: fair SHght..oooooo... Moderate: mod- | Moderate: mod- | Moderate: mod-
inches of loam. supporting traffic-support- erate permea- erate permea- erate permea-
capacity. ing capacity. bility. bility. bility.
Carey: CaA,CaB.__..........___ Fair: 5to19 Fair: fair traffic- | Moderate: fair Slight............ Moderate: Moderate: Moderate:
inches of loam. supporting traffic-support- moderate moderate maoderate
capacity. ing capacity. permeability. permeability. permeability.
*Colorado: Cd, Ce, Cf.oo......... Fair: clay loam Falr: fair traffic- | Severe: flooding..| Severe: flooding..| Severe: flooding..| Moderate: mod- | Moderate: mod-
For Yahola part of Cf, see texture. supporting ca- erate permea- erate permea-
Yahola series. pacity. bility. bility.
Cottonwood:
[0 Good. _..oooo..... Fair: fair traffic- | Moderate: fair Slght. ... Sught__.ooocooo. Severe: permea- | Severe: permea-
For shallow part, see unit Ct. supporting ca- traffic-support- bility of under- bility of under-
pacity. ing capacity. lylng material. lying material.
[0} S, Poor where there | Poor: 3to10 Moderate: fair Slight_ ... Severe: depth to | Severe: depth to | Severs: depth to
is 3 to 6 inches inches of ma- traffic-support- bedrock is 3 to bedrock is 3 to bedrock is 3 to
of loam, Fair terial. ing capacity. 10 inches. 10 inches. 10 inches.

where there is
6 to 10 inches of
loam.
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Percentage passing sieve— )
Available Shrink-swell
Permeability water Reaction potential
No. 4 No. 10 No. 40 No. 200 capacity
(4.7 mm.) (2.0 mm.) (0.42 mm.) (0.074 mm.)
Inches per hour | Inches per inch of soil pH value

100 95-100 90-100 70-80 | 0.63-2. 00 . 16-0. 20 7.9-8. 4 | Low.

100 95-100 85-95 70-75 |  0.63-2.00 0. 13-0. 17 7.9-8.4 | Low.

100 100 90-100 60-85 |  0.63-2.00 0.12-0. 16 7.9-8.4 | Low.

100 100 90-95 50-60 2. 00-6. 30 0. 12-0. 15 7.9-8.4 | Low.
interpretations of the soils
properties and limitations, and for this reason it is necessary to follow carefully the instructions for referring to other series that appear in the first column]

4

Degree and kind
of limitation Soil features affecting—

for—Continued

Corrosivity to

Farm ponds— uncoated steel

Continued Terraces and
Camp areas Picnic areas Playgrounds Paths and trails Irrigation diversions Waterways

Embankments

Moderate: fair Moderate: clay Moderate: clay Moderate: clay Moderate: clay Low intake rate_..| All features All features High: clay
resistance to loam texture; loam texture. loam texture; loam texture. favorable, favorable. texture in
piping and moderately slow moderately slow subsoil.
erosion. permeability. permeability.

Moderate: poor | Slight.___._.._.... Slight_ .. __......_. Slight where Slight. ... ........ All features All features All features Moderate: sandy
resistance to slopeis € to 2 favorable. favorable. favorable. clay loam
piping and percent. Mod- texture.
erosion, erate where

slopeis2to 5
percent,

Moderate: poor | Slight._________... Slight. ... Slight where Slight. . ... All features All features All features Low.
resistance to slope is 0 to 2 favorable. favorable. favorable.
piping and percent. Mod-
erosion. erate where

slopeis 2t0 3
percent,

Moderate: poor | Severe: flooding..| Moderate: flood- | Severe: flooding..} Moderate: flood- | Oceasional flood- | Occasional flood- | Occasional Moderate: clay
resistance to ing; clay loam ing; clay loam ing. ing. flooding. loam texture.
piping and texture. texture.
erosion.

Moderate: fair Slight. ... Slight_ _.........__ Slight...__........ Slight_ ... ... All features fa- All features fa- All features fa- | High: conduc-
resistance to vorable. vorable, vorable. tivity.
piping and
erosion.

Severe: depth Slight where slope | Slight where slope | Severe: depth Slight where slope | Depth to bedrock | Depth to bedrock | Difficult to es- High: conduc-
to bedrock is 3 is 0 to 8 percent. is 0 to 8 percent. to bedrock is 3 is 8 to 15 per- is 8 to 10 inches. is 3 to 10 inches. tablish vege- tivity.
to 10 inches. Moderate where Moderate where to 10 inches. cent, Moderate tation.

slope is 8 to 15 slope is 8 to 15 where slope is
percent. Severe percent. Severe 15 to 20 percent.
where slope is where slope is

15 to 20 percent. 15 to 20 percent,
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TABLE 4.—Engineering interpretations

Soil series and map symbols

Suitability as source of—

Degree and kind of limitation for—

Foundations for

Septic tank

Farm ponds

Topsoil Road subgrade Highway location low buildings filter fields Sewage lagoons
Reservoir areas
Delwin: De. . eviociiiaaaao Poor: flne sand Good. ool Slight_ ... ... Slight ... ......._. Slight. ... Moderate: mod- | Moderate: mod-
texture. erate permea- erate permea-
bility. bility.
Enterprise: EnA, EnB, EnC,| Good_.__.......... Fair: fair traffic- | Moderate: fair Slight. .. _....___ Slight where slope | Severe: moderate-| Severe: mod-
EnD. supporting ca- traffic-support- is 0 to 5 percent. 1y rapid perme- erately rapid
pacity. ing capacity. Moderate where ability. permeability.
slope 18 5 to 10
percent. Severe
where slope is
10 to 12 percent.
Hardeman: HaA, HaB, HaC, | Good..._......... Fair. fair Moderate: fair Slight. ... Slight where slope | Severe: mod- Severe: mod-
HaD. traffic-sup- traffic-sup- is 0 to 5 per- erately rapid erately rapid
porting porting cent. Moderate permeablility. permeability.
capacity. capacity. where slope s
5 to 10 percent.
Severe where
slope is 10 to
12 percent.
Heatly: He cooovoeo.. Poor: fine sand Fair: fair Moderate: fair Sight oo . Moderate: mod- | Moderate: mod- | Moderate: mod-
texture. traffic- traffic- erate permea- crate permea- erate permea-
supporting supporting hility. bility. bility.
capacity. capacity.
Hilgrave: Hego oo iacccammneaee Poor: 60 percent | Good....._.._._.. Slight where Slight where SHght whers Severe: 7to 50 Severe: mod-
gravel. slope is 3 10 6 slope is3to 6 slope is3to 5 percent slopes; erately rapid
percent. Mod- percent, Mod- percent, Mod- moderately permeability.
erate where erate where erate where rapid permea-
slope is 6 to 15 slope is 6 to 15 slope is 5 to 10 bility.
percent Severe percent. Severe percent, Severe
where slope is where slope is where slope is
15 to 50 percent. 15 to 50 percent. 10 to 50 percent.
Lincoin: Le, Lf oo Fair: 6to15 Good..oeaeeee. Severe: Severe: Severe: Severe: Severe:
inches of fine flooding. flooding. flooding. rapid per- rapid per-
sandy loam. meability. meability.
Lipan: LNt Poor: clay Poor: poor Severe: poor Severe: high Severe: very Slght oo eoeomaean Slighte v cimaeuaan
texture. traffic- traffic- shrink-swell slow per-
supporting supporting potential, meability.
capaclty; high capacity; high
shrink-swell shrink-swell
potential. potential.
Lofton: Lo ..o e Falr: clay loam | Poor: poor Severe: poor Severe: high Severe: very Slight. o caeeaoaooaz]| SHght et
texture. traffic traffic- shrink-swell stow
supporting supporting potential, permeability.
capacity; high capacity; high
shrink-swell shrink-swell
potential. potential.
Miles
MeB, MeC. omveicicaaas Poor: loamy fine { Fair: fair traffic- | Moderate: fair Shght. oo Slightvcmeocaaaans Moderate: mod- | Moderate: mod-
sand texture. supporting traffic support- erate permea- erate permea-
capacity. ing capacity. bility. bility.
MfA. MfB, MfC, MfD______. Fair: 7to 20 Fair: fair traffic- | Moderate: falr SHEght oo Slight where slope | Moderate where Moderate: mod-
inches of fine supporting trafic-support- is 0 to 5 percent. slopeis0to 7 erate permea-
sandy loam. capacity. ing capacity. Moderate where |  percent. Severe bility.

slope is 5 to 10
percent. Severe
where slope is
10 to 12 percent.

where slope
is 7to 12
percent.
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Degree and kind
of limitation
for—Continued

Soil features affecting—

Corrosivity to

slope is 8 to 12
percent.

slope is 8 to 12
percent.

is 2 to 6 percent.
Severe where
slope is 6 to 12
percent.

Farm ponds— uncoated steel
Continued Terraces and
— Camp areas Picnic areas Playgrounds Paths and trails’ Irrigation diversions Waterways
Embankments

Moderate: poor | Severe: fine sand | Severe: fine sand | Severe: fine sand | Severe: fine sand | High intake rate_.| Erodibility.._ ... Erodibility. ... Low.
resistance to texture. texture. texture. texture.
piping and
erosion.

Moderate: poor | Slight where slope | Slight where slope | Slight where slope | Slight............. ()10 o VO, Slope. - o ccemnann Erodibility- . ...[ Low.
resistance to is 0 to 8 percent. i3 0 to 8 percent. is 0 to 2 percent.
piping and Moderate where Moderate where Moderate where
erosion, slope is 8 to 12 slope is 8 to 12 slope is 2 to 6

percent. percent, percent. Severe
where slope is 6
to 12 percent.

Moderate: poor | Slight whereslope | Slight where slope | Slight. where slope | Slight.______.._.__ [S316) o1 T Slope..........--. Erodibility...... Low.
resistance to is 0 to 8 percent. is 0 to 8 percent. is 0 to 2 percent.
piping and Moderate where Moderate where Moderate where
erosion. slope is 8 10 12 slope is 8 to 12 slopeis2to 6

npercent. percent. percent. Severe
where slops is 6
to 12 percent.

Moderate: poor | Severe: fine sand | Severe: finesand | Severe: finesand | Severe: finesand | High intake rate_.| Sandy texture; Sandy texture; Low.
resistance to texture. texture. texture. texture. erodibility. erodibility.
piping and
erosion.

Severe: high Severe: 60 per- Severe: 60 per- Severe: 60 per- Severe: 60 per- Very gravelly. .. .| Very gravelly__...| Very gravelly.._| Low.
permeability. cent gravel. cont gravel, cent gravel. cent gravel.

Moderate: poor | Severe: flooding. | Severe: flooding..| Severe: flooding..| Moderate: Flood hazard; Flooding......._. Flooding........ Low.
resistance to flooding. intake rate; low
piping and available water
erosion. capacity.

Moderate: fair Severe: clay Severe: clay Severe: clay Sevare: clay Depressionsl area; | Clayey soil.._._.. Clayey soil...... High: clay
slope stability. texture; very texture. texture; very texture. very slow {exture.

slow permea- slow permea- permeability.
bility. bility.

Moderate: fair Moderate: clay Moderate: clay Moderate: clay Moderate: clay Low intake rate...| All features All features High: silty
slope stability; loam texture; loam texture. loam texture. loam texture. favorable. favarable. clay texture
high com- very slow in subsoil.
pressibility. permeability.

Moderate: fair Moderate: loamy | Moderate: Moderate: Moderate: High intake Erodibility. - ... Erodibility._ ... Moderate:
to poor resist- fine sand tex- loamy fine sand loamy fine sand loamy fine sand rate. sandy clay
ance to piping ture. texture. texture. texture. loam texture
and erosion. in subsoil.

Moderate: fair Slight where Slight where Slight where Slight._.._........ Complex slopes...| All features fa- Erodibility .- - ...| Moderate:
to poor resist- slope is 0to 8 slope is0to 8 slope is 0 to 2 vorable. sandy clay
ance to piping percent. Mod- percent. Mod- percent. Mod- loam texture
and erosion. erate where erate where erate whereslops in subsotl.
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TaBLE 4 —Engineering interpretations
Suitabllity as source of— Degree and kind of limitation for—
Soil serles and map symbols
Farm ponds
Foundations for Septic tank
Topsoil Road subgrade Highway location low buildings filter flelds Sewage lagoons _
Reservoir areas
Nobscot: NO. o owooaamaeeos Poor fine sand (€171 R, Slighteaeoccaaaoes Slight. ool Slight ... Severe: mod- Severe: mod-
texture. erately rapid erately rapid
permeability. permeability,
*Owens: Ob, Ot. o cceeoo_.. Poor: clay tex- Poor: poor traf- Severe: poor Severe: high Severe: very Slight where Slight o coeeeoooee
No estimates made for Bad- ture. fie-supporting traffic-support- shrink-swell slow permea- slopeis 1to 2
land. Soil material too vari- capacity, high ing capacity; potentlal; 15 to bility. percent . Mod-
able. For Talpa and Ver- shrink-swell high shrink- 30 percent erate where
non parts of Ot, see Talpa potentlal, swell potential; slopes. slopsis2to 7
and Vernon series. 15 to 30 percent percent, Severe
slopes. whiere slope is
7 to 30 percent.
Paducah: PaC.ocecceoioooaaoon Fair: 6to10 Fair: fair traffic- | Moderate: falr Slight______.._.._. Moderate: mod- | Moderate: mod- | Moderate: mod-
inches of loam. supporting traffic-support- erate parmaa- erate permea- erate permea-
capacily. ing capacity. bility. bility. bility.
*Quanah: Qto_. ... ... Fair: silty clay Falr: fair traffic- | Moderate: fair Slight_ ... Moderate: mod- | Moderate: mod- | Moderate: mod-
For Talpa part, see Talpa loam texture. supporting traffic-support- erate permea- erate permea- erate permesa-
series. capacity. ing capacity. bility. bility. bility.
Quinlan. oo Fair: 10to 20 Poor: 10t020 Moderate: fair Slight. . ...o.oevens Sovere: depth to | Severe: depthto | Severe: depth to
Mapped only in an undiffer- inches of loam. inches of mate- traffic-support- bedrock is 10 to bedrock is 10 to bebrock is 10 to
entiated unit with Wood- rial. ing capacity. 20 inches. 20 inches. 20 inches;
ward soils. moderately
rapid per-
meability.
Rough broken land: Ro.
No estimates made because
soil material is too variable.
Onsite investigation re-
quired.
Sagerton:
SaA, SaB .o Poor where there | Falr: fair traffic- | Moderate: fair Moderate: mod- | Severe: mod- Slight where Moderate: mod-
is 510 6 inches supporting - traffic-support- erate shrink- orately slow slope is0to 2 erately slow
of loam. Falr capacity; mod- ing capacity; swell potential. permeability. percent. Mod- permeability.
where there is 6 erate shrink- moderate erate where
to 12 inches of swell potential. shrink-swell slopeis2to3
loam. potential. percent.
SCA, SCB el Fair: clay loam Fair: falr traffic- | Moderate: falr Moderate: mod- | Severe: mod- Slight where Moderate: mod-
texture. supporting traffic-support- erate shrink- erately slow slope is 0 to 2 erately slow
capacity; mod- ing capacity; swell potential. permeability. percent. Mod- permeability.
erate shrink- moderate erate where
swell potential. shrink-swell slope is 2103
potential. percent.
St. Paul; SPeccoccmimimeceaaes Fair: 7to10 Fair: fair traffic- | Moderate: fair Moderate: mod- | Moderate: mod- | Slight..__....____. Moderate: mod-
inches of loam. supporting ca- traffic-support- erate shrink- erately slow erately slow
pacity; mod- ing capacity; swell potential. permeabllity. permeability.
erate shrink- moderate

swell potential.

shrink-swell
potential.
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Degree and kind
of limitation
for—Continued

Soil features affecting—

Corrosivity to

pressibility.

Farm ponds— uncoated steel
Continued Terraces and
— Camp areas Picnic areas Playgrounds Paths and trails Irrigation diversions Waterways
Embankments

Severe: high Severe: fine Severe: fine Severe: fine Severe: fine High intake Erodibility. ...._. Erodibility. - ...| Low.
permeability; sand texture. sand texture. sand texture. sand texture. rate.
poor slope sta-
bility; poor
resistance to
piping and
erosion.

Moderate: fair Severe: clay tex- | Severe: clay tex- | Severe: clay tex- | Severe: clay tex- | Very slow perme- [ All features fa- Difficult to es- Moderate: cor-
slope stability. ture; 15 to 30 ture; 15 to 30 ture; 6 to 30 ture. ability. vorable. tablish vege- rosivity.

percent slopes. percent slopes. percent slopes. tation.

Moderate: poor | Slight._......_.._. Slight._......_.... Slight where Slight__._......... All features All features All features Moderate: very
resistance to slope is 0 to 2 favorable. favarable. favorable. fine sandy
piping and percent. Mod- loam texture
erosion. erate where in substra-

slopeis2to tum.
percent.

Moderate: me- Moderate: clay Moderate: clay Moderate: clay Moderate: clay All features All features Al features Moderate:
dium compres- loam texture. loam texture. loam texture. loam texture. favorable. favorable. favorable. clay loam
sibility; poor texture in
resistance to substratum.
piping and
erosion,

Severe: 10 to 20 | Slight where Slight where Slight where Slight.__......... Depth to bedrock | Depth to bedrock | Depth to bed- Low.
inchos of mate- slopeis 0 to 8 slopois0to8 slope is 0 to 2 is10to 20 is 10 to 20 rock is 10 to
rial. percent. Mod- percent. Mod- percent. Mod- inches. inches. 20 inches.

erate where erate where erate where slope

slope is 8 to 12 slope is 8 to 12 is 2 to 6 percent.

percent. percent. Severe where
slope is 6 to 12
percent.

Modecerate: fair Moderate: mod- | Slight_.___.____... Moderate: mod- | Slight._.____...... All features All features All features Moderate:
resistance to orately slow erately slow favorable. favorable. favorable. clay loam
piping and permeability. permeability. texture.
erosion.

Moderate: fair Moderate: clay Moderate: clay Moderate: clay Moderate: clay All features All features All features Moderate:
resistance to loam texture; loam texture. loam texture; loam texture. favorable. favorable, favorable. clay loam
piping and moderately moderately texture.
erosion, slow perme- slow perme-

ability. ability.

Moderate: fair | Moderate: mod- | Slight....__....._. Moderate: mod- | Slight..___.....__. All features favor- | All features favor- | All features Moderate: clay
slope stability: erately slow erately slow able. able. favorable. loam texture.
medium com- permeability. permeability.
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TABLE 4.—Engineering interpretations

Soil series and map symbols

Suitability as source of—

Degree and kind of limitation for—

Foundations for

Septic tank

Farm ponds

Topsoil Road subgrade | Highway location low buildings filter fields Sewage lagoons N
Reservoir areas
*Springer: SrB, SrD, StD-___.._. Poor loamyfine | Good. . ...ooo..- Slight where slope | Slight.._....._.... Slight where slope | Severe: moder- | Severe: moder-
For Tivoli part of unit StD, sand texture. 15 0 to 6 per- is 0 to 5 per- ately rapid ately rapid
see Tivoll series. cent. Moderate cent, Moderate permeability. permeability.
where slope Is6 where slope iss
to 8 percent. to 8 percent.
Talps  T8eceoocccccccccacmccces Poor: 10to 30 Poor: 5to 10 Severe depthto | Severe: depthto | Severe: depthto | Severe depthto | Severs: depth to
percent stones. inches of ma- bedrock is 5 to bedrock is 5 to bedrock is 5 to bedrock is 5 to bedrock is 5 to
terial. 10 inches. 10 inches. 10 inches. 10 inches. 10 inches.
Tillman: TmA, TmB Tm82..... Falr silty clay Poor. poor traf- | Severe: poor Severe: high Severe: slow Slight where slope | Slight. . .o..o..
loam texture. fic-supporting traffic-support- shrink-swell permeability. i{s 0to 2 percent.
capacity; high ing capacity, potentiai. Moderate where
shrink-swell high shnnk- slopeis2to3
potential, swell potential. percent.
TIVOM: TVo o o ecciem e Poor* fine sand Good. . _...o--n Slight .o Slight . ooceeannnan Slight oo Severe* rapid Severe: rapid
texture. permeability. permeability.
Veal: VeB, VeC, VeD._._......... Poor: 30to 35 Fair: falr traflic- | Moderate: fair Slight_ ... ... Slight where slope | Severe: moder- Severe: moder-
percent caleium supporting traffic-support- is 1 to 5 percent. ate permeabil- ate permeabil-
carbonate capacity. ing capacity. Moderate where ity; calcareous ity; calcareous
equivalent. slope is 5 to 10 substrata. substrata.
percent. Severe
where slope is
10 to 12 percent,
Vernon; VnB, VnC_._......ccoo.. Fair: clay loam Poor: poor Severe: poor Severe: high Severe: very Slight where Slight_ ............
texture. traffic-support- traffie-support- shrink-swell slow permea- slopeis1to3d
ing capacity; ing capacity; potential. bility. percent, Mod-
high shrink- high shrink- erate where
swell potential. swell potential. slope is3to 5
percent,
Weymouth: WeB, WeC, WeD..| Fair: clay loam Fair: fair traffic- | Moderate: fair Slight_._.......... Moderate: mod- | Moderate where Moderate: mod-
texture. supporting traffic-support- erate permea- slopeis2to 7 erate permea-
capacity. ing capacity. bility. percent; mod- ability.
erate permea-
bility. Severe
where slope s
7 to 12 percent.
*Woodward: WoB, WoC, Wr, Wu.} Good._........... Fair: fair traffic- | Moderate: fair Slight._........... Severe: 20 to 45 Severe: 20 to 45 Moderate: mod-
For Rough broken land part supporting traffic-support- inches to bed- inches to bed- erate permea-
of Wr, see Rough broken capacity. ing capacity. rock. rock, bility.
land. For Quinlan part of
Wu, see the Quinlan series.
Yahola: Y& eaeomoooiiccaccaes Good. _.....o..-. Fair: fair traffic- | Severe: flooding_.| Severe: flooding..| Severe: flooding..| Severe: mod- Severe: mod-
supporting erately rapid erately rapid
capacity. permeability. permeability.
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Degree and kind
of limitation
for—Continued

Soil features affecting—

Corrosivity to

Farm ponds— uncoated steel
Continued Terraces and
_ Camp areas Picnic areas Playgrounds Paths and trails Irrigation diversions Waterways
Embankments

Severe: poor Moderate: loamy | Moderate: loamy | Moderate: loamy | Moderate: loamy | High intake rate..| Erodibility.......| Erodibility.....[ Low.
resistance to fine sand tex- fine sand tex- fine sand tex- fine sand tex-
piping and ture. ture. ture; 2 to 5 per- ture.
erosion, cent slopes.

Severe: 5 to 10 Slight where Slight where Severe: depth to | Slight where Deopth to bedrock | Depth to bedrock | Depth to bed- High: resis-
inches of ma- slopeis3 to 8 slopeis3to 8 bedrock is 5 to slopeis 3 to 15 is 5 to 10 inches. is 5 to 10 {nches. rock {s 5 to 10 tivity.
terial, percent. Mod- percent. Mod- 10 inches, percent. Mod- inches.

erate where erate where erate where
slope is 8 to 15 slope is 8 to 15 slope is 15 to 25
percent. Severe percent. Severe percent. Severe
where slope is where slope is where slope is
15 to 30 percent. 15 to 30 percent. 25 to 30 percent.

Moderate: fair Moderate: silty Moderate: silty Moderate: silty Moderate: silty Low Intake rate__.| All features favor- | All features High: clay
slope stability; clay loam tex- clay loam tex- clay loam tex- clay loam tex- able. favorable. texture.
high compress- ture; slow per- ture, ture; slow per- ture.
ibility. meability. meability.

Severe: high Severe: fine sand | Severe: fine sand | Severe: fine sand | Severe: fine sand | Erodibility; Erodibility. ... Erodibility; Low.
permeability; texture. texture. texture. texture. rapid permea- difficult to
poor resistance bility. establish
to piping and plants.
erosion.

Moderate: poor | Slight where slope | Slight where slope | Slight where slope | Slight............. Slope...coo.ooooo-. [110) o[- S, [106) o1 TR Moderate: con-
resistance to is 1 to 8 percent. is 1 to 8 percent. is 1 to 2 percent. ductivity.
piping and Moderate where Moderate where | Moderate where
erosion, slope {s 8 to 12 slope is 8 to 12 slopeis 2to 6

percent, percent. percent. Severe
where slope is 6
to 12 percent.

Moderate: fair Severe: very Moderate: clay Severe: very Moderate: clay Low Intake rata.... | All features All features High: clay
slope stability. slow permea- loam texture. slow permea- loam texture, favorable. favorable. texture.

bility. bility.

Moderate: Moderate: clay Moderate: clay Moderate where Moderate: clay [5300) o Slope. e Slope............ *Moderate: clay
medium com- loam texture; loam texture; slopeis 2to 6 loam texture. loam texture.
pressibility; 8 to 12 percent 8 to 12 percent percent and
fair resistance slopes. slopes. severe where
to piping and slope is 6 to 12
erosion. percent: clay

loam texture.

Moderate: fair Slight where slope | Slight where slope | Slight whereslope | Slight.._..__..._.. 1) 10) o FO S10P0. e Slope._........... Low.
resistance to is 1 to 8 percent. is 1 to 8 percent. is 1 to 2 percent.
piping and Moderate where Moderate where Moderate where
erosion. slope is 8 to 15 slope is 8 to 15 slope is 2 to 6

percent, percent., percent. Severe
where slope 1s
6 to 15 percent.

Moderate: poor | Severe: flooding..| Moderate: Severe: flooding..| Slight_.__.___..... Flooding.......... Flooding.......... Flooding........ Low.
resistance to flooding.
piping and

erosion.
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TABLE 5.—Engineering

[Tests performed by Texas State Highway Department in accordance with standard

Soil shrinkage !
Texas
Soil name and location Parent material report Depth
number Shrink- Shrink- Linear

age limit | age ratio | shrinkage
Inches Percent Percent
Bukreek loam: Loamy outwash. 65-507-R 0-7 1 1.79 3.6
0.3 mile N. of the SW. corner of sec. 12, D&W 65-508-R 16-34 15 1. 84 9.3
RR Co. Survey. (Modal) 65-509-R 48-66 15 1. 83 5.5
Heatly fine sand: Eolian sand. 65-520-R 0-22 17 1. 74 1.3
0.25 mile W, of the NW. corner of sec. 2, Blk. E, 65-521-R 22-36 18 1.79 4.4
Matador Cottle Co. Survey. (Modal) 65-522-R. 48-76 16 1.77 2.2
Nobscot fine sand: Eolian sand. 65-517-R 6-22 14 1.84 .8
0.4 mile 8. of NE. corner of sec. 7, John H. 65-518-R 22-36 15 1. 82 2.3
Stephens Survey. (Modal) 65-519-R 48-76 16 1.75 2.1
Sagerton clay loam: Loamy outwash. 65-510-R 7-20 12 1. 92 14.0
0.4 mile E. of the NW. corner of sec. 3, LR.R. 65-511-R 44-66 13 2. 06 11. 8
Co. Survey. (Modal) 65-512-R 66-76 11 1.97 10. 6
Sagerton loam: Loamy outwash. 65-513-R 10-32 13 1.91 11. 8
0.7 mile SW. of junction of Farm Roads 1038 65-514-R 44-76 15 1. 88 9.8

and 1168 on Farm Road 1168, then 0.15

mile N. and 0.7 mile W. on county road and

200 feet S. in field. (Modal)

Tillman silty clay loam: Clayey Permian red 65-523-R 0-8 13 1. 90 11. 7
300 feet N. of SW. corner of sec. 22, Blk. M, beds. 65-524-R 18-32 11 1.95 16. 4
R.M. Thompson Survey. (Modal) 65-525-R 44-76 15 1. 88 16.0

! Based on AASHO Designation T 99, Method A (1).

2 Mechanical analyses according to the AASHO Designation T 88 (). Results by this procedure may differ somewhat from results that
would have been obtained by the soil survey procedure of the Soil Conservation Service (SCS). In the AASHO procedure, the fine material
is analyzed by the hydrometer method and the various grain-size fractions are calculated on the basis of all the material, including that
coarser than 2 millimeters in diameter. In the SCS soil survey procedure, the fine material is analyzed by the pipette method and the

the best material to 20 for the poorest. The AASHQO
classification for tested soils, with index numbers in
parentheses, is shown in table 5. The estimated classifi-
cation for all soils mapped in the survey area is given in
table 3.

In the Unified soil classification system, soils are classi-
fied according to particle-size distribution, plasticity in-
dex, liquid limit, and organic-matter content (70). Soils
are grouped in 15 classes. There are 8 classes of coarse-
grained soils, identified as GW, GP, GM, GC, SW, SP,
SM, and SCj 6 classes of fine-grained soils, identified as
ML, CL, OL, MH, CH, and OH; and 1 class of highly
organic soils, identified as Pt. Soils on the borderline be-
tween two classes are designated by symbols for both
classes; for example CH-MH.

Soil scientists use the USDA textural classification
system (8). In this, the texture of the soil is determined
according to the proportion of soil particles smaller than
2 millimeters in diameter, that is, the proportions of
sand, silt, and clay.

Estimated engineering properties

Table 3 provides estimates of soil properties important
in engineering. These estimates are based on field classifi-
cation and descriptions, physical and chemical tests of se-

lected representative samples, test data from comparable
soils in adjacent areas, and detailed experience in work-
ing with the individual kinds of soil in the survey area.

In the column headed “Hydrologic group,” the soils
are placed in one of four groups according to their
ability to restrict runoff from a heavy storm after they
have been thoroughly wetted. The groups range from
open sands (lowest runoff potential—Group A) to tight
clays (highest runoff potential—Group D).

Soils in group A have a high infiltration rate, even
when thoroughly wetted. They have a high rate of water
transmission and low runoff potential. The soils of this
group are deep, are well drained or excessively drained,
and consist chiefly of sand or gravel, or both.

Soils in group B have a moderate infiltration rate when
thoroughly wetted. Their rate of water transmission and
their runoff potential are moderate. These soils are mod-
erately deep or deep, moderately well drained or well
drained, and fine-textured to moderately coarse textured.

Soils in group C have a slow infiltration rate when
thoroughly wetted. Their rate of water transmission is
slow, and their potential runoff is high. These soils have
a layer that impedes the downward movement of water,
or they are moderately fine textured to fine textured and
have a slow infiltration rate.
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test data
procedures of the American Association of State Highway Officials (AASHO)]
Mechanical analysis 2 Classification 3
Percentage passing sieve— Percentage smaller than— Liquid Plasticity
limit index
N N N 0.00 0. 002 AASHO Unified
. 0.4 0. 10 0. 40 0. 200 . 005 .
%% inch (4.7 mm.)| (2.0 mm.) {(0.42 mm.) | (0.074 mm.) 0.05 mm mm, mm.
. Percent

___________________________ 99 71 55 15 13 22 4| A-4(7) CL-ML
___________________________ 99 79 85 30 28 34 19 | A-6 (12) CL

95 91 89 87 60 45 22 18 25 8 | A-4 (5) CL
___________________________ 71 13 10 2 7 19 2 | A-2-4(0) SM
___________________________ 93 29 27 9 20 26 9| A-2-4(0) SC
___________________________ 88 18 15 12 9 20 3 | A-2-4 (0) SM
___________________________ 82 12 7 2 1 19 3| A-2-4 (0) SP-SM
___________________________ 85 22 9 9 8 19 3 | A-2-4(0) SM
___________________________ 64 17 15 12 11 20 3 | A2-4(0) SM
___________________________ 97 86 79 46 40 42 25 1 A-7-6 (14) | CL
________ 99 97 94 83 78 41 34 36 22 | A-6 (13) CL

99 98 98 95 79 68 39 32 31 19 | A-6 (12) CL
_____________________________________ 84 79 42 37 37 22 | A-6 (13) CL
___________________________ 99 83 68 31 28 34 20 | A-6 (12) CL
_________________ 99 98 94 85 38 29 37 20 | A-6 (12) CL
_________________ 98 95 92 89 49 45 48 29 | A-7-6 (17) | CL

97 94 91 83 79 77 59 47 52 31 | A-7-6 (18) | CH

material coarser than 2 millimeters in diameter is excluded from calculations of grain-size fractions. The mechanical analyses used in this

table are not suitable for use in naming textural classes for soil.

3 Unified and AASHO classification made by SCS personnel. The AASHO classification is based on AASHO Designation M 145-49(1).
The Unified classification is based on U.S. Department of Defense MIL-STD-619B (10).

Soils in group D have a very slow infiltration rate when
thoroughly wetted. Their rate of water transmission is
very slow, and their runoff potential is very high. Tn this
group are (1) clay soils that have high shrink-swell po-
tential; (2) soils that have a permanent high water table;
(3) soils that have a claypan or a clay layer at or near
the surface; and {4) soils that are shallow over nearly
impervious material.

Depth to bedrock is the depth in inches from the sur-
face to consolidated material.

USDA texture is determined by the relative propor-
tions of sand, silt, and clay in soil material that is less
than 2.0 millimeters in diameter. “Sand,” “silt,” “clay,”
and some of the other terms used in the USDA textural
classification are defined in the glossary of this survey.

Permeability, as used in table 3, relates only to move-
ment of water downward through undisturbed and un-
compacted soil. It does not include lateral seepage. The
estimates are based on structure and porosity of the
soil. Plowpans, surface crusts, and other properties re-
sulting from use of the soils are not considered.

Available water capacity is the amount of water a
soil can hold and make available to plants. It is the
numerical difference between the percentage of water
in the soil at field capacity and the percentage in the

soil at the point at which plants wilt. The rate is ex-
pressed as Inches of water per inch of soil depth.

Reaction is the degree of acidity or alkalinity of a
soil, expressed as a pH value. The pH value and rela-
tive terms used to describe soil reaction are explained in
the glossary.

Shrink-swell potential is an indication of the volume
change to be expected of the soil material with changes
in moisture content. Shrinking and swelling of soils
causes much damage to building foundations, roads, and
other structures. A high shrink-swell potential indicates
hazards to the maintenance of structures constructed in,
on, or with such materials.

A column for seasonal high water table was not in-
cluded since this is not a problem in soils in Cottle
County. Lincoln soils have a temporary water table at a
depth of 2 to 6 feet following intensive rains.

Salinity was left out of table 3 because it is too low
to be significant to the engineering practices in the
county.

Engineering interpretations

Table 4 contains selected informatign useful to engi-
neers and others who plan to use soil material in con-
struction of highways, farm facilities, buildings, and
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sewage disposal systems. Deterimental or undesirable
features are emphasized. Very important desirable fea-
tures may also be listed. The ratings and other interpre-
tations in this table are based on estimated engineering
properties of the soils in table 3, on available test data,
including those in table 5, and on field experience. While
the information applies strictly only to soil depths indi-
cated in table 3, it is reasonably reliable to depth of
about 6 feet for most soils, and to a depth of several
more feet for some.

Topsoil is a term used to designate a fertile soil or
soil material, ordinarily rich in organic matter, used as
a topdressing for lawns, garvdens, roadbanks, and the
like. The ratings indicate suitability for such use.

Road subgrade is material used to build embankments.
The ratings indicate the performance of soil material
moved from horrow areas for these purposes.

Highway location is influenced by features of the
undisturbed soil that affect construction and maintenance
of highways. Soil features, favorable as well as unfavor-
able, are the principal ones that affect geographic loca-
tion of highways.

Foundations for low buildings are affected chiefly by
features of the undisturbed soil that determine its capac-
ity to support low buildings that have normal foundation
loads. Specific values of bearing strength are not as-
signed.

Spectic tank filter fields are affected mainly by per-
meability, location of water table, and susceptibility to
flooding. The degree of limitations and principal rea-
sons for assigning moderate or severe limitations are
given.

Sewage lagoons are influenced chiefly by soil features
such as permecability, location of water table, and slope.
The degree of limitation and principal reasons for as-
signing moderate or severe limitations are given.

Farm pond reservoir areas are affected mainly by
seepage loss of water, and the soil features are those that
influence such seepage.

Farm pond embankments serve as dams. The soil
features of both subsoil and substratum are important to
the use of soil for constructing embankments.

Camp areas are those areas that are used intensively
for tents and small camp trailers and the accompanying
activities of outdoor living. Little site preparation is
normally required other than shaping and leveling for
tent and parking areas. These areas are subject to heavy
foot traffic and limited vehicular traffic. The assumption
is made that good vegetative cover can be established and
maintained. The best soils have mild slopes, good drain-
age, a surface free of rocks and coarse fragments, free-
dom from flooding during heavy periods of use, and a
surface layer that is firm even after rains but not dusty
when dry.

Pienic areas are subject to heavy foot traffic, but most
vehicular traffic is confined to access roads. Preparation
of an area consists of leveling sites for tables and fire-
places and building access roads. The assumption is
made that good vegetative cover can be established and
maintained. Soil limitations for waste disposal and for
playgrounds arc treated as separate items. Important
properties affecting this use are wetness, flooding, slope,
surface texture, and rockiness. Prime requirements for
this use are freedom from muddiness and dustiness.

Strong slopes and rockiness greatly increase the cost of
site leveling and of building access roads.

Playgrounds are those areas that are used intensively
for play, such as basball, foothall, badminton, and other
organized games. These areas are subject to intensive
foot traflic. The assumption is made that good vegeta-
tive cover can be established and maintained. Properties
that affect the use of the soil for playgrounds are those
that determine suitability for intensive foot traffic and
that affect design, construction, and maintenance. The
best soils for playgrounds have a nearly level surface
that is free of coarse fragments and rock outcrops, have
good drainage, are free from flooding during periods of
heavy use, and have a surface layer that is firm even
after rains and is not dusty when dry. Depth to rock is
an important consideration on uneven slopes that require
grading and leveling.

Paths and trails apply to soils to be used for local and
cross-country footpaths and trails for bridle paths. It is
assumed that the soils will be used in their natural state
and that little or no cutting and filling will be done in
design and layout of the trails. Properties that affect
paths and trails are those that affect foot traffic, such as
wetness, surface texture, and coarse fragments, and those
that affect design, construction, and maintenance, such
as slope, rockiness, or stoniness. Safety hazards such as
sheer cliffs, slippery rocks, and the like were not con-
sidered in developing this guide but may be important
factors to consider in final evaluation of a site.

Irrigation suitability is based on such features of the
soil as depth, slope, available water capacity, permeabil-
ity, water intake rate, topography, and the hazards of
soil blowing and water erosion.

Terraces and diversions are low structures designed to
impound or divert water. The relevant soil features are
those that affect use of the soil as material for construct-
ing terraces and diversions.

Grassed waterways suitability is determined by the
hazard of erosion and the amount of shaping that can be
done, which in turn depends on slope, stoniness, depth to
bedrock, and the relative ease of establishing vegetation.

Corrosivity indicates the potential danger to uncoated
metal through chemical action that dissolves or weakens
the structural material, Structural materials may cor-
rode when buried in soil, and a given material corrodes
in some kinds of soil more rapidly than in others. Rat-
ings are based on soil conditions at a depth of 4 feet.
Ratings were not given for concrete since concrete cor-
rosion is low in all soils.

Engineering test data

Engineering test data for samples of six soil series
taken in Cottle County are given in table 5. This data
was furnished by the Texas State Highway Department.
Some terms used in table 5 are discussed in the para-
graphs that follow.

As moisture is removed, the volume of a soil decreases
in direct proportion to the loss of moisture until a condi-
tion of equilibrium, called the shrinkage limit, is reached.
Beyond the shrinkage limit, more moisture may be re-
moved, but the volume of the soil will not change. Gen-
erally, the lower the shrinkage limit, the higher the con-
tent of clay.
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Shrinkage ratio is the volume change resulting from
the drying of a soil material, divided by the loss of mois-
@urle1 caused by drying. The ratio is expressed numer-
ically.

Lineal shrinkage is the decrease in one dimension of
the soil when the moisture content is reduced from a
given percentage to the shrinkage limit (3). Lineal
shrinkage is expressed as a percentage of the original
dimension.

The plastic limit is the moisture content at which the
soil material passes from a semisolid to a plastic state.
Liquid limit is the moisture content at which a soil
passes from a plastic to a liquid state. The plasticity in-
dex is the numerical difference between the liquid limit
and the plastic limit. It indicates the range of moisture
content within which a soil is in a plastic condition.

Wildlife

In Cottle County, the principal kinds of wildlife are
white-tailed deer, turkey, bobwhite quail, scaled (blue)
quail, dove, cottontail rabbits, jackrabbits, and numerous
kinds of nongame birds. Also present are raccoons, fox,
ring-tailed cats, skunks, oppossum, and other furbearers.
The predators commonly found are bobcats and coyotes.
Intermittent lakes, streams, ponds, and grain ficlds at-
tract ducks and geese during migration. Most farm and
ranch ponds are stocked with channel catfish, black bass,
and sunfish. Several farmers and ranchers in Cottle
County are finding wildlife and fish resources to be a
profitable crop when properly managed.

Successful management of wildlife on any tract of
land requires, among other thing, that food, cover, and
water be available in a suitable combination. Lack of
any one of these necessities, unfavorable balance between
them, or inadequate distribution of them may severely
limit or account for the absence of desired wildlifc
species. Information on soils provides a valuable tool in
creating, improving, or maintaining suitable food, cover,
and water for wildlife.

Most wildlife habitats are managed by planting suit-
able vegetation, by manipulating existing vegetation so
as to bring about natural establishment, increase, or im-
provement of desired plants. or by combinations of such
measures. The influence of a soil on the growth of most
plants is known, and it can be inferred for others from
a knowledge of the characteristics and behavior of the
soil. In addition, water areas can be created or natural
ones improved for wildlife habitat.

Soil interpretations for wildlife habitat serve a num-
ber of purposes. They aid in selecting the more suitable
sites for various kinds of management. They indicate the
level of management needed to achieve satisfactory re-
sults. They also show why it may not be feasible gen-
erally to manage a particular area for a given kind of
wildlife. These interpretations may also serve in broad-
scale planning of wildlife management areas, parks, and
nature areas, or planning for acquiring wildlife lands.

Soil properties that affect the growth of wildlife habi-
tat are the thickness of soil useful to crops, texture of the
surface layer, available water capacity to a depth of 40
inches, wetness, surface stoniness, hazard of flooding,
and slope.

The soil areas shown on the soil map are rated without
regard to positional relationships with adjoining mapped
areas. The size, shape, and location of an outlined area do
not affect the rating. Certain influences on habitats such
as elevation and aspect must be appraised on the site.

In table 6 the soils of Cottle County are rated for
suitability for six elements of wildlife habitat and for
three kinds of wildlife. These ratings are based upon
limitations imposed by the characteristics or behavior of
the soils. The meaning of the suitability ratings used in
table 6 are as follows:

Well suited indicates that habitats generally are easily
created, improved, or maintained ; that the soil has few or
no limitations that affect management; and that satis-
factory results can be expected.

Suited indicates that habitats can be created, improved
or maintained in most places; that the soil has moderate
limitations that affect management; and that moderate
intensity of management and fairly frequent attention
may be required for satisfactory results.

Poorly suited indicates that habitats can be created,
improved, or maintained in most places; that the soil
has rather severe limitations; that habitat management
is difficult and expensive and requires intensive effort;
and that results are not always satisfactory. For short-
term use, soils rated as poorly suited may provide easy
establishment and temporary values.

Unsuited indicates that the soil limitation is so ex-
treme that it is impractical, if not impossible, to manage
the designated habitat element. Unsatisfactory results
are probable.

The six elements of wildlife habitat stated in table 6
are briefly defined in the following paragraphs.

Grain and seed crops are agricultural grains or seed-
producing annuals planted to produce food for wildlife.
Examples are corn, sorghum, millet, soybeans, wheat,
oats, and sunflower. .

Grasses and legumes are domestic perennial grasses
and legumes planted to furnish food and cover for wild-
life. Grasses are bahia, ryegrass, fescue, and panicgrass.
Legumes include clover, annual lespedeza, and bush les-
pedeza.

Wild herbaceous upland plants are perennial grasses,
forbs, and weeds that provide food and cover for wild-
life. Examples of these are beggarweed, perennial les-
pedeza, wildbean indiangrass, wild ryegrass, and blue-
stem.

Hardwood trees -and shrubs are nonconiferous trees,
shrubs, and woody vines that produce fruits, nuts, buds,
catkins, or foliage (browse) used extensively as food by
wildlife. These plants commonly become established
through natural processes, but may be planted. Exam-
ples are oak, mesquite, whitebrush, granjeno, catclaw,
cherry-grape, honeysuckle, greenbrier, autumn-olive, and
multiflora rose.

Wetland food and cover plants are annual and peren-
nial wild herbaceous plants in moist to wet sites, exclu-
sive of submerged or floating aquatics, that produce food
or cover that is extensively and dominantly used by wet-
land forms of wildlife. Examples are smartweed, wild
millet, bulrush, spike sedge, rushes, sedges, burreeds,
wild-rice cutgrass, sourdock, and cattails.

Shallow water developments are low dikes and water
control structures established to create habitat princi-
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TaBLE 6.—Suitability of the soils for elements of

Soil series and map symbols

Elements of wildlife habitat

Grain and Grasses and Wild herbaceous
seed crops legumes upland plants
Abilene: AbA . oo Well suited. - .___._ Well suited.._______ Well suited.._.______
Badland: Bo. oo Unsuited. - _____.__. Unsuited. __________ Unsuited_ __________
For Owens part, see Owens series.
Bukreek: BuA, BuB, BuC_ _ .o e Well suited_________ Well suited_________ Well suited_ _______._
Carey: CaA, CaB_ .. Well suited_________ Well suited. ________ Well suited__.______
Colorado:
Cd, C8 o e e Suited. - . __________ Well suited. ________ Well suited_ _____ S
(0% 20O Poorly suited. ______ Suited_ ____________ Suited. - - __________
For Yahola part of unit Cf, see Yahola series.
Cottonwood:
0 e e e e e e Well suited__._._.__ Well suited. .._._.___ Well suited_ ________
e o e e e Unsuited. _._._.__._ Unsuited. .. ________ Poorly suited..._.___
Delwin: De_ .o e Suited_____________ Suited_____.._______ Poorly suited._ _ . ___._
Enterprise: EnA, EnB, EnC, EnD .o ________.__ Well suited_ ________ Well suited. ___.____ Well suited_________
Hardeman:
HaA, HaB, HaC. e Well suited_ ________ Well suited_________ Well suited_ ________
HaD o e Suited. .- _____.___ Well suited. ____._.__ Well suited.____.___
Heatly: Heo oo i Suited__ . ____._..._. Suited_____________ Poorly suited.__.___
Hilgrave: Hgo oo e Unsuited___________ Unsuited__.________ Suited. - - __.._____
Lincoln:
L o o e e Suited__________.__ Suited. - _____.___ Suited_ . ____.______
L o L e e e—eeee Poorly suited_ - _____ Suited_ _ _ . ____.____ Suited_ - ____._____
Lipan: Lno o oo e Suited________.____ Suited_ __ . __._.___. Suited- - .. .___.___
Lofton: Lo - e Well suited._________ Well suited_.____.._ Well suited. ... ____
Miles:
MeB, MeC - - o e e e mmemmeeeme o Well suited _________ Well suited_ _._..___ Well suited_ . __.____
MfA, MfB, MfC, MfD _ o oo Well suited_ _..______ Well suited. _._..___ Well suited_ .. _._.__
Nobseot:  NO- . e e Suited_____________ Suited. . - _____.___ Poorly suited . _ . _.__
*Owens: Obh, Ot _ oo Poorly suited. _____. Poorly suited. .. _._. Suited_____________
For Badland part of Ob, see Badland. For Talpa and Vernon
parts of O, see the respective series.
Paducah: PaC._ . e Well suited_ ________ Well suited_._______ Well suited__.__.____
Quanah: Q. oo Well suited_ _.._.___ Well suited_ . _.___. Well suited. ...
For Talpa part, see Talpa series.
Quinlan . _ o e ececeaann Poorly suited_ ______ Poorly suited_ ____._ Suited__________.__
Mapped only in an undifferentiated unit with Woodward
soils.
Rough broken land: Ro_ .. _ .o Unsuited. ___..._..__ Unsuited. .. _._._._. Poorly suited-___._.
Sagerton: SaA, SaB, ScA, SeB_ - Well suited_________ Well suited. . _______ Well suited.________
St. Paul:  Spoo il Well suited. __..____ Well suited. _._..__. Well suited- ________
Springer:
SrB o e e ceccememeo Well suited .____..__ Well suited .. _._.... Well suited ._____.__
SrD, StD . e e eeeceeee Suited . - __________ Well suited ._______. Well suited .. _____.__

For Tivoli part of StD, see Tivoli series.
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Elements of wildlife habitat—Continued

Kinds of wildlife

Hardwood treces Wetland food and Shallow water Open-land Brushland Wetland
and shrubs cover plants developments wildlife wildlife wildlife

Unsuited .. ________. Unsuited . ________._ Unsuited .. ... ... Well suited. .. ______ Poorly suited.. . _.___ Unsuited.
Unsuited___________ Unsuited___________ Unsuited_._______._ Poorly suited_ _ .. __ Poorly suited_ . _____ Unsuited.
Unsuited .. ____.____ Unsuited___________ Unsuited . ... ... Well suited. ___...___ Poorly suited. __.___ Unsuited.
Unsuited__ .. _.__.__ Unsuited__.__ e Unsuited__._.__._.__ Well suited_ . .._.__. Poorly suited_ ______ Unsuited.
Unsuited__.________ Poorly suited_ ______ Unsuited__.________ Well suited__ _______ Poorly suited_ ______ Poorly suited.
Unsuited__.________ Suited. _ .. _______._ Unsuited____._.__._ Suited_ . _ . ______.__. Poorly suited_____ .. Poorly suited.
Unsuited___________ Unsuited __.________ Unsulted___..__.___. Well suited_________ Poorly suited. . _____ Unsuited.
Unsuited___________ Unsuited___________ Unsuited__ . _____.__ Poorly suited_ . _____ Poorly suited__ _____ Unsuited.
Poorly suited_ . _.___ Unsuited .. ________. Unsuited_. ... ._._. Suited. ___ ________. Suited. ____________ Unsuited.
Unsuited ... __..___ Unsuited___________ Unsuited_.._.____.. Well suited . .___.___ Poorly suited__ _____ Unsuited.
Unsuited_._________ Unsuited_________._ Unsuited_.__._._____ Well suited..________ Poorly suited_ _ _____| Unsuited.
Unsuited . _________ Unsuited__.________ Unsuited_._._.___.__ Well suited . . _.____ Poorly suited_ _ _____ Unsuited.
Poorly suited .. _.__.. Unsuited___________ Unsuited_ ... ... __ Suited__ _ . ___._____ Suited. - __.________ Unsuited.
Unsuited___._______ Unsuited...________ Unsuited_..._______ Poorly suited-___.__ Poorly suited. . _____ Unsuited.
Unsuited. .. ____._..__ Poorly suited_ . _____ Poorly suited. ___._. Suited_ . _____._.__ Poorly suited. ... ____ Poorly suited.
Unsuited. __________ Suited._ . . _________ Poorly suited_ - _.___ Suited_____________ Poorly suited_ __ .. __ Poorly suited.
Unsuited-__________ Poorly suited_ ______ Poorly suited._._.___ Suited . . ________.__ Poorly suited______. Poorly suited.
Unsuited______.____ Poorly suited_ ______ Poorly suited. . _..__ Well suited__..____. Poorly suited.__.___ Poorly suited.

Poorly suited_ .. ____
Unsuited___________

Poorly suited_______

Unsuited___________

Unsuited. __________

Unsuited___..______

Unsuited__.________

Unsuited_ __________

Unsuited___________
Unsuited___________

Poorly suited._ . ____
Poorly suited.______

Unsuited. . __.______
Unsuited_ __________

Unsuited_ __________
Unsuited. __._______

Unsuited. ... _______

Unsuited. __ . _______

Unsuited__.________

Unsuited___________

Unsuited. __.___.___
Unsuited. .. ___.____

Unsuited. . _..______
Unsuited. . . .o...._.

Unsuited___________
Unsuited ... ____.___

Unsuited.__.___..__
Unsuited_ . __.._____

Unsuited. ... ______.

Unsuited_ . ____..___

Unsuited. .- ________

Unsuited_ _____.____

Unsuited. .. __....__
Unsuited._____.____

Unsuited. ... _._.._
Unsuited_ e _______

Well suited_ ________
Well suited ... ____

Suited

Well suited.. . ____._.
Well suited__.._____

Poorly suited____.__

Poorly suited_ . _____

Well suited__._._.__
Well suited_________

Well suited_ . _____._
Well suited____..__.__

Poorly suited. .. ___.
Poorly suited_ . ____

Poorly suited. ... __
Poorly suited_______

Poorly suited______.
Poorly suited_.______

Unsuited.
Unsuited.

Unsuited.
Unsuited.

Unsuited.

Unsuited.

Unsuited.

Unsuited.

Unsuited.
Unsuited.

Unsuited.
Unsuited.
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TaBLE 6.—Suitability of the soils for elements of

Elements of wildlife habitat

Soil series and map symbols

Grain and Grasses and Wild herbaceous
seed crops legumes upland plants
Talpa: T anco oo e Unsuited___________ Unsuited........_.___ Poorly suited . . _.___
Tillman: TmA, TmB, TmB2____ .- Well suited .________ Well suited ... _.____ Well suited _________
Tivolis TV o o oo o oo oo e Poorly suited . . .____| Poorly suited . _ _____ Poorly suited . _ _____
Veal: VeB, VeC, VeD . o icieceaas Well suited -..______ Well suited ... ______ Well suited _________
Vernon: VnB, VnCo. e Well suited ...._____ Well suited _________ Well suited _________
Weymouth:
WeB, WeC _ e Well suited .________ Well suited .________ Well suited .________
WeD e Suited - _ . ... ___ Well suited _________ Well suited .. ___._._ :
Woodward:
Wo B, WoC o e Well suited _________ Well suited _________ Well suited _________
W, WU e e Suited - - - ... _._.__ Well suited _________ Well suited ... _._.__
For Rough broken land part of Wr, see Rough broken land.
For Quinlan part of Wu, see Qumlan series.
Yahola: Ya. ..o e Suited - - ... _____ Well suited _________ Well suited .__._____

pally for waterfowl. They may be designed so that they
can be drained, planted, and flooded, or they may be used
as permanent 1mpoundments to grow submerged aqua-
tics. Both freshwater and brackish-water situations are
included.

The three general kinds of wildlife rated in table 6
are defined in the following paragraphs.

Open-land wildlife consists of birds and mammals that
normally frequent cropland, pastures, and areas over-
grown with grasses, herbs, and shrubs. Examples of this
kind of wildlife are quail, cottontail rabbits, jackrabbits,
meadowlarks, and lark sparrows.

Brushland wildlife consists of birds and mammals
that normally frequent areas of hardwood trees and
shrubs. Examples of brushland wildlife are deer, turkey,
squirrel, raccoon, and ](wehnft

Wetland wildlife consists of birds and mammals that
normally frequent such areas as ponds, streams, ditches,
marshes, and swamps. Examples of this kind of wildlife
are ducks, geese, rails, shorebirds, and snipe.

Formation and Classification
of the Soils

This section explains how soils form and the factors
that are involved in their formation. It describes briefly
the system of soil classification used in the United States.
Table 7 shows the classification of soils in Cottle County
by higher categories.

Factors of Soil Formation

There are five major factors of soil formation. They
are climate, living organisms, parent material, topogra-
phy, and time. If a factor is varied, a different soil
forms.

Several processes were involved in the formation of
horizons in the soils of Cottle County. Three of the main
processes are accumulation of organic matter, leaching of

calclum carbonate and bases, and formation and trans-
location of silicate clay minerals. In most soils more than
one of these processes have been active in the develop-
ment of horizons.

Accumulation of organic matter in the upper part of
the profile to form an A1l horizon has been important.’
The soils of Cottle County range from medium to low
in organic-matter content.

Leaching of carbonates and bases has occurred in
nearly all of the soils. Leaching of bases in soils usually
precedes translocation of silicate clay minerals. Most of
the soils of the county are moderately leached, and this
has contributed to the development of horizons. Calcium
carbonate has been leached from the upper horizons of
most of the soils. The amount of rainfall, however, has
not been great enough to leach the carbonates entirely
from the soﬂ, and many of the soils have a layer In
which calcium carbonate has accumulated.

In several soils of Cottle County, the downward trans-
location of clay minerals has contributed to horizon de-
velopment. The Bt horvizon of such soils contains ap-
preciably more silicate clay than the A horizon. These
soils were probably leached of carbonates and soluble
salts to a considerable extent before translocation of sili-
cate clays took place. Abilene, Bukreek, Sagerton, and
Miles soils are examples of soils that have translocated
silicate clays accnmulated in the Bt horizon.

Climate

Cottle County has a subtropical climate with dry win-
ters and hot, humid summers. Because of high winds,
evaporation is high and seldom does rainwater move be-
low the normal 100tm0 zone. Calcium carbonate has been
leached from the upper horizons of about half of the
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wildlife habitat and for kinds of wildlife—Continued

Tlements of wildlife habitat—Continued Kinds of wildlife
Hardwood trees Wetland food and Shallow water Open-land Brushland Wetland
and shrubs cover plants developments wildlife wildlife wildlife

Suited_ ____________ Unsuited___________ Unsuited___________ Poorly suited.__ . ____ Poorly suited_ ______ Unsuited.
Unsuited___._______ Unsuited___________ Unsuited. ... __._... Well suited. ________ Poorly suited_ __ .. __ Unsuited.
Poorly suited. _ _____ Unsuited___.___._._. Unsuited. __________ Poorly suited.__._.. Poorly suited..._.__ Unsuited.
Unsuited. ... _______ Unsuited. ___._.____ Unsuited. ... _...__ Well suited. _______. Poorly suited._ ... __ Unsuited.
Unsuited._.._______ Unsuited__________.. Unsuited. ..________ Well suited. _....... Poorly suited. .. ..._ Unsuited.
Unsuited._.________ Unsuited___________ Unsuited. ._________ Well suited________._ Poorly suited______. Unsuited.
Unsuited.__________ Unsuited________.___ Unsuited_ .. ________ Well suited. ________ Poorly suited____._. Unsuited.
Unsuited___________ Unsuited.______.____ Unsuited. __________ Well suited. ____.__. Poorly suited.__._.. Unsuited.
Unsuited. . _________ Unsuited. .- ______ Unsuited_ ... _.__.__ Well suited....._.___ Poorly suited_ .. ____ Unsuited.
Unsuited.___..____. Poorly suited_______ Unsuited. _._______. Well suited. _._____. Poorly suited.___... Poorly suited.

soils in the county. Sagerton, Miles, Nobscot, Heatly, and
Springer are examples of soils that have been leached.
Calcium carbonate has accumulated in layers in many
of the soils. As the carbonates were being leached, clay
particles were also moved down to accumulate and form
a more slowly permeable horizon. Sagerton and Abilene
are examples of soils affected by this process. The wide
variation in temperature has favored the weathering of
parent materials to form soil.

Wind has a marked affect on the formation of soils
in the county. It aids in breaking down parent material,
in reworking many deposits, and in shifting materials
from place to place.

Living organisms

Plants, animals, insects, bacteria, and fungi are impor-
tant in the formation of soils. Gains in organic matter
and nitrogen in the soil, gains or losses in plant nutri-
ents, and changes in structure and porosity are among
the changes caused by living organisms.

Vegetation, especially grass, has affected soil forma-
tion in Cottle County more than living organisms. The
grass vegetation produced soils that generally are mod-
erate in organic matter. Some of the young, sandy, and
shallow soils are low in organic matter.

Parent material

Parent material is the unconsolidated mass from which
a soil is formed. It determines the limits of the chemical
and mineralogical composition of the soils.

The soils in Cottle County formed in four kinds of
parent material. They are soils that formed in Permian
clays and shales, Permian sands and silts, or limestone
and gypsum; soils that formed in sandy to clayey out-
wash, or old alluvium; soils that formed in recent allu-
vium; and soils that formed in recent eolian material.

Cottle County is underlain by red-bed geologic forma-
tions that are part of the Double Mountain Group (4).
The formations were laid down as sediments on the east-
ern side of the Permian sea with the dip to the west and
northwest. These Permian formations are the Blaine
Formation (shale, siltstone, sandstone, gypsum, and dolo-
mite) and the undivided Cloud Chief Gypsum and
Whitehorse Sandstone (shale, sandstone, sand, gypsum,
and dolomite). Pleistocene terrace deposits are found
along the Pease River. Pleistocene deposits also surround
most of the surface-washed and windblown sand de-
posits of Recent age. These sandy deposits cover about
20 to 25 percent of the county and are in the western,
central, and southern parts.

The Permian materials are exposed over a large part.
of the northern, eastern, and northwestern parts of the
county. The terrain ranges from nearly level to rolling
and steep.

Soils that formed in the clayey red beds of the Per-
mian, where slopes are nearly level to gentle, are the
deep, well-developed Lofton, Tillman, and Quanah soils.
Those that formed where slopes are steeper, such as the
Owens soils, are less deeply developed. St. Paul, Carey,
and Paducah soils formed in sandy or silty Permian ma-
terial. Quinlan soils are steeper and less deeply developed.

Soils that formed over Permian dolomitic limestone
are the Talpa soils. They are very shallow and stony.

Soils that formed in Permian gypsum are the very
shallow Cottonwood soils.

A mantle of outwash materials was deposited over the
Permian red beds during the Pliocene to Pleistocene fpe-
riod (7). These outwash deposits range from a few feet
up to about 15 feet in thickness. The materials are vari-
able in texture and range from clayey to silty and sandy.

The finer textured outwash materials were deposited
by slowly moving water. Topography is smooth. The
Sagerton and Abilene soils formed in these materials.
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The sandier outwash materials were deposited by
faster moving waters. Some of these sandier materials
were later reworked by wind into an undulating to hum-
mocky terrain. Soils such as Bukreek and Miles formed
in sandy outwash materials. Springer soils formed in
such materials that were reworked by wind.

The eolian materials are confined to narrow bands
that parallel some of the larger streams and rivers.
These materials were blown from the river channels and
deposited on the south and east sides of the stream chan-
nels. The coarser textured sands were deposited nearest
the river and have a hummocky to duny topography.
Tivoli and Nobscot soils formed 1n coarse-textured mate-
rial. The finer sands were carried farther from the river
channels and have a smooth topography. Hardeman and
Enterprise soils formed in these finer sands. All of these
eolian soils are deep, but they are not well developed and
lack distinct horizons.

The Colorado, Yahola, and Lincoln soils formed in re-
cent alluvium. They are on the flood plains of streams. A
characteristic of most recent alluvial soils is that strati-
fied layers of different textures occur throughout the
profile. Alluvial soils on some of the lower flood plains
are subject to occasional to frequent overflows and depo-
sition of fresh alluvial sediment.

Topography

Topography, or relief, affects soil formation through
its influence on drainage, erosion, plant cover, and soil
temperature. The topography of Cottle County ranges
from nearly level to very steep.

Soils that formed on nearly level to gently sloping
positions are deeper and have more distinct horizon de-
velopment than soils that formed on gently sloping to
sloping hilltops and ridges. This is because the soils in
lower positions receive extra water, have less runoff, and
are subject to less erosion.

On steep slopes, geologic erosion occurs almost as fast
-as the soils form.

Time

Time, usually a long time, is required for soils to form
distinct horizons. The differences in length of time that
parent material has been in place are commonly re-
flected in the degree of development of the soil profile.

The soils in Cottle County range from recent to well
developed. The recent soils have very little profile de-
velopment and the well-developed soils have well-ex-
pressed soil horizons. Tivoli soils are an example of
recent soils lacking development. Miles soils are an ex-
ample of well-developed soils with developed horizons.
Miles soils have been in place for a long enough time to
approach equilibrium with their environment, and they
have a mature, well-developed profile.

Classification of the Soils

Classification consists of an orderly grouping of soils
according to a system designed to make it easier to re-
member soil characteristics and interrelationships. Clas-
sification is useful in organizing and applying the re-
sults of experience and research. Soils are placed in nar-
row classes for discussion in detailed soil surveys and
for application of knowledge to farms and fields. The
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many thousands of narrow classes are then grouped into
progressively fewer and broader classes in successively
higher categories so that information can be applied to
large geographic areas.

Two systems of classifying soils have been used in the
United States in recent years. The older system was
adopted in 1938 (2) and revised later (6). The system
currently used by the National Cooperative Soil Survey
was developed in the early sixties (9) and was adopted
in 1965 (5). It is under continual study.

The current system of classification has six categories.
Beginning with the most inclusive, these categories aro
the order, the suborder, the great group, the subgroup,
the family, and the series. The criteria for classification
are soil properties that are observable or measurable, but
the properties are selected so that soils of similar genesis
are %rouped together.” The placement of some soil series
in the current system of classification, particularly in
families, may change as more precise information be-
comes available.

Table 7 shows the classification of each soil series in
Cottle County by family, subgroup, and order accord-
ing to the current system.

OrpEr.—Soils are grouped into orders according to
properties that seem to have resulted from the same
processes acting to about the same degree on the parent
material. Ten soil orders are recognized in the current
system. Entisols, Vertisols, Inceptisols, Aridosols, Mol-
lisols, Spodosols, Alfisols, Ultisols, Oxisols, and Histo-
sols. The properties used to differentiate the soil orders
are those that tend to give broad climatic groupings of
soils. Two exceptions, Entisols and Histosols, occur in
many different climates.

Five of the ten soil orders occur in Cottle County:
Entisols, Inceptisols, Mollisols, Vertisols, and A]ﬁso?ls.
Entisols are recent soils in which there has been little, if
any, horizon development. Inceptisols occur on young land
surfaces. Mollisols have a thick dark-colored surface layer,
moderate to strong structure, and base saturation of more
than 50 percent. Vertisols are soils in which natural churn-
ing or inversion of soil material takes place, mainly
through the swelling and shrinking of clays. Alfisols have
a clay-enriched B horizon and a base saturation of more
than 35 percent.

SusorpEr.—Each order is divided into suborders, pri-
marily on the basis of soil characteristics that seem to-
produce classes having the greatest similarity. The soil
properties used are mainly those that reflect either the
presence or absence of waterlogging or differences in cli-
mate or vegetation. The climatic range of the suborders
is narrower than that of the orders.

Grear croup.—LEach suborder is divided into great
groups on the basis, of uniformity in the kinds and se-
quence of major horizons and soil features. The hori-
zons considered are those in which clay, iron, or humus
has accumulated and those that have pans that interfere
with the growth of roots or the movement of water. The
features considered arc the self-mulching properties of
clays, soil temperature, chemical composition (mainly
calcium, magnesium, sodium, and potassium content),
and the like.

Suserour.—Each great group is divided into sub-
groups, one representing the central (typic) segment of
the group, and other groups, called intergrades, that
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Series Family Subgroup Order
Abilene ' _______._ Fine, mixed, thermic____ .. .o .. ______ Pachic Argiustolls_ - _________________ Mollisols.
Bukreek___.____.____ Fine-loamy, mixed, thermic.._______________________| Typic Paleustolls._____._____________ Mollisols.
Carey ' __.____.._.. Fine-silty, mixed, thermic. - ... _____________ Typic Argiustolls__ . ____ . _________ Mollisols.
Colorado_ _ . ____..__. Fine-loamy, mixed (calcareous), thermic.__.__.______. Typic Ustifluvents______.____________ Entisols.
Cottonwood...._____ Loamy, carbonatic, thermic, shallow__._______________ Ustic Torriorthents. ... __________ Entisols.
Delwin__.__.___..___ Fine-loamy, mixed, thermic_._______________________ Udic Paleustalfs_._ - _____.__ Alfisols.
Tnterprise__._______ Coarse-silty, mixed, thermic. ... _._________ Typic Ustochrepts. ... _________ Inceptisols.
Hardeman__________ Coarse-loamy, mixed, thermic. ... ... _____________ Typic Ustochrepts ... _._._____ Inceptisols.
Heatly .. ___.___ Loamy, mixed, thermic.__. . __ . _______________ Arenic Paleustalfs_ . _______________ Alfisols.
Hilgrave..____..____ Loamy-skeletal, mixed, thermic. . - ____._____.____._.__ Aridic Haplustalfs_ .______.__________ Alfisols.
Lincoln......._____. Sandy, mixed, thermic_ .. ________________._.________ Typic Ustifluvents_. .. ___________ Entisols.
Lipan_____._______. Fine, montmorillonitic, thermic__ .. ____________ Entie Pellusterts_ _ ___ ... __________ Vertisols.
Lofton '____________ Fine, mixed, thermie.__ ... __________.______ Torrentic Argiustolls. ___.____________ Mollisols.
Miles ... ___.___ Fine-loamy, mixed, thermic. ... ____________ Udic Paleustalfs_ .. .. ___________ Alfisols.
Nohsecot____________ Loamy, mixed, thermic__._ ... ___________________ Arenic Haplustalfs_ - ____.___.___ Alfisols.
Owens..__.._______. Clayey, mixed, thermic, shallow._..__________________ Typic Ustochrepts.__ ... _._.___ Inceptisols.
Paducah.___________ Fine-silty, mixed, thermic_ - ________________________ Typic Haplustalfs_ ____________.______ Alfisols.
Quanah_____________ Fine-silty, mixed, thermic. . ... ____._________. Typic Caleiustolls_ - ... ._____ Mollisols.
Quinlan__.__________ Loamy, mixed, thermic, shallow_____________________ Typic Ustochrepts .o ___._._ Inceptisols.
Sagerton.___________ Fine, mixed, thermic. _ .. . _.______ Typic Paleustolls____ . ... ___.__ Mollisols.
St. Paul____________ Fine-silty, mixed, thermic. . ... _________________ Pachic Argiustolls. __________________ Mollisols.
Springer. ... __._____ Coarse-loamy, mixed, thermic.. ... _____.________ Udic Paleustalfs__ . ... __..______ Alfisols.
Talpa_ .. ___.______ Loamy, mixed, thermic... ... . _______.___. Lithic Calciustolls_ .- ______________ Mollisols.
Tillman_.__________ Fine, mixed, thermic.____________ . ______________. Typic Paleustolls_ . _______..._______ Mollisols.
Tivol o ____________ Mixed, thermic_ . e Typic Ustipsamments_._._____..______ Entisols.
Veal '_____._______. Fine-loamy, carbonatic, thermic___ ... __.______ Aridic Ustochrepts. - - ..o __.___ Inceptisols.
Vernon_____________| Fine, mixed, thermic.___________ . _ . ______._. Typic Ustochrepts - woooceoooaoo Inceptisols.
Weymouth__________ Fine-loamy, mixed, thermic.______.___ . _____.____ Typic Ustochrepts_ ... __.__________ Inceptisols.
Woodward__________ Coarse-silty, mixed, thermic. _ . _________________. Typie Ustochrepts_ ... ____________ Inceptisols.
Yahola_____________ Coarse-loamy, mixed (calcareous), thermic_.___.______ Typic Ustifluvents.._ ... ___.._____ Entisols.

! In this county, these soils are taxadjuncts to the series for which they are named:
Some of the Abilene soils are outside the range defined for the series because layers within the Bt horizon have a chroma of more

than 4.

Some of the Carey soils are outside the range defined for the series because they have secondary carbonates beginning at a depth

of 36 to 40 inches.

Some of the Lofton soils are outside the range defined for the series because they have a color hue of 7.5YR and are too red.
Some of the Tivoli soils are outside the range defined for the series because they are calcareous at a depth of less than 40 inches,
Some of the Veal soils are outside the range defined for the series because they have a color hue of 5YR and are too red.

These differences do not affect the use or behavior of these soils.

have propertics of one great group and also one or more
properties of another great group, suborder, or order.
Subgroups may also be made in those instances where
soil properties intergrade outside the range of any other
great group, suborder, or order.

Fayiy.—Families are established within a subgroup
primarily on the basis of properties that affect the
growth of plants or the behavior of soils when used for
engineering purposes. Among the properties considered
are texture, mineralogy, reaction, soil temperature, per-
meability, thickness of horizons, and consistence.

SerieEs.—The series is a group of soils that have major
horizons that, except for texture of the surface layer, are
similar in important charvacteristics and in arrangement
in the profile.

Climate*

Cottle County has a subtropical climate with dry win-
ters and hot, humid summers. Average annual precipita-
tion is 22.14 inches.

Rainfall occurs most frequently as a result of thunder-
storms, monthly and annual amounts are extremely vari-

‘*By Rosert B. Okrown, climatologist for Texas, ~National
Weather Service, U.S. Department of Commerce.

able. Rainfall has varied from 7.72 inches in 1956 to
41.92 inches in 1941, Maximum precipitation usually
occurs in May and June, when warm, moist, tropical,
maritime air is carried far inland from the Gulf of
Mexico. This airmass produces moderate to heavy thun-
derstorms, sometimes with hail, in the afternoon and
evening. A lesser rainfall peak occurs in October as cold
fronts, which are absent in summer, increase 1n fre-
quency and clash with the warm, moist, tropical Gulf
air. Four-fifths of the average annual precipitation falls
during April through October.

Periods of drought are rather common. One year out
of every 10, on an average, total rainfall is less than 15
inches. On the other hand, 1 year out of every 10 annual
rainfall exceeds 30 inches. During exceptlonally wet
years, little benefit is derived from much of the pre-
cipitation, because it results from heavy downpours that
produce excessive runoff. )

Cottle County is cut off from the Gulf of Mexico
moisture source rather effectively during the colder
months by frequent surges of drier polar and arctic air
masses invading the area from the north. Consequently,
precipitation is relatively light in winter. Snow falls
occasionally in winter, but it is generally light and melts
rapidly. Data on the average monthly snowfall are biased
by rare, exceptionally heavy snows such as occurred in
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February 1938, December 1942, February 1945, and Jan-
uary 1966. The average is therefore a poor estimate of
expected snowfall.

Temperature, like rainfall, is extremely variable, espe-
cially during the colder 6 months of the year. From
November through March, cold fronts are frequent,
bringing rapid and pronounced changes. However, cold
spells are short, rarely lasting more than 48 hours be-
fore westerly and southwesterly winds bring higher
temperatures. Strong, fast-moving cold fronts late in
spring may follow several weeks of mild weather.

The average daily minimum temperature in January,
the coldest month, is 27.5° F. The maximum temperature
exceeds 32° about 9 days out of 10 in January; the aver-
age maximum is 54.8°. Daytime temperatures are hot in
summer, particularly in July and August. Evaporative-
type home air conditioners are cffective about 90 percent
of the time in Cottle County. Table 8 summarizes the
average temperature and precipitation.

Prevailing winds are southerly to southwesterly
throughout the year, although northerly winds are fre-
quent in winter. The strongest sustained winds are late
in winter and in spring. These winds occasionally pro-
duce dust storms.

The average length of the growing season (freeze-free
period) is 219 days. The average date of the last tem-
perature of 32° in spring is April 2, and the average
date of the first temperature of 32° in fall is November
7. Low temperatures depend on differences in topogra-
phy, wind, plant cover, and soil condition, so that sig-
nificant departures in these values are likely to be found
in the rural areas. The average annual relative humidity
is 76 percent at 6 a.m., 47 percent at noon, and 44 per-
cent at 6 p.m. Average annual sunshine is 72 percent of
the total possible. Average lake evaporation is 67 inches
annually,
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Glossary

Aggregate, soil. Many fine particles held in a single mass or cluster.
Natural soil aggregates such as crumbs, blocks, or prisms, aré
called peds. Clods are aggregates produced by tillage or logging.

Alkali soil. Generally, a highly alkaline soil, Specifically, an alkali
soil has so high a degree of alkalinity (pH 8.5 or higher) or so

TaBLE 8.— Temperature and
[All data based on records kept at Paducah, Texas,

Temperature ! Precipitation
Month Probability of receiving—
Average Average Average Average Average
daily highest daily lowest total 2
maximum maximum minimum minimum 0 or Trace 0.50 inch 1.00 inch
or more or more
°F. °F. °F. °F. Inches Percent Percent Percent

January_ . __________. 54. 8 77. 3 27. 5 9.6 77 5 55 32
February____________ 58. 2 80. 4 31. 3 15. 3 85 10 59 35
Mareh_ . ___._._______ 66. 8 87.7 37.8 19.9 .95 8 65 40
April .o __ 79. 1 95. 5 50. 2 34. 6 1. 86 1 85 65
May. ... 86. 6 100. 5 59. 1 47. 9 3. 54 <1 97 93
June_._______________ 92, 8 104. 1 66. 7 56. 9 3. 46 <1 89 79
July. . 97.5 104. 8 71.2 64. 5 2.10 1 78 68
August. _____________ 96. 9 106. 0 69. 6 61. 3 2. 06 8 75 60
September_ _ . ________ 88.3 99.7 62. 0 49. 0 2. 28 4 78 62
October_______._____._ 78. 9 94. 1 51. 4 37.9 2. 44 5 80 80
November._________._ 65. 9 84.3 38.8 23. 1 88 15 49 30
December______.______ 56. 6 77.8 31. 0 16. 2 .95 10 55 35

Year_ . . ______._ 76.9 | ____.___ 49. 7 . 22 14 | e o

! Length of record, 15 years; period of record, 1955-69.
2 Length of record, 33 years.
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high a percentage of exchangeable sodium (15 percent or more
of the total exchangeable bases), or both, that the growth of
most crop plants is poor from this cause.

Alluvium. Soil material, such as sand, silt, or clay, that has been
deposited on land by streams,

Available water capacity (also termed available moisture capacity).
The capacity of soils to hold water available for use by most
plants. It is commonly defined as the difference between the
amount of soil water at field capacity and the amount at
wilting point. It is commonly expressed as inches of water per
inch of soil.

Calcareous soil. A soil containing enough calcium carbonate (often
with magnesium carbonate) to effervesce (fizz) visibly when
treated with cold, dilute hydrochloric acid.

Caliche. A more or less cemented deposit of calcium carbonate in
many soils of warm-temperate areas, as in the Southwestern
States. The material may consist of soft, thin layers in the
soil or of hard, thick beds just beneath the solum, or it may
be exposed at the surface by erosion.

Catena. A sequence, or “chain,” of soils on a landscape, developed
from one kind of parent material but having different charac-
teristics because of differences in relief and drainage.

Clay. As a soil separate, the mineral soil particles less than 0.002
millimeter in diameter. As a soil textural class, soil material
that is 40 percent or more clay, less than 45 percent sand, and
less than 40 percent silt.

Clay film. A thin coating of clay on the surface of a soil aggregate.
Synonym : clay coating.

Claypan. A compact, slowly permeable soil horizon that contains
more clay than the horizon above and below it. A claypan is
commonly hard when dry and plastic or stiff when wet.

Colluvium. Soil material, rock fragments, or both, moved by creep,
slide, or local wash and deposited at the base of steep slopes.

Concretions. Grains, pellets, or nodules of various sizes, shapes,
and colors consisting of concentrations of compounds, or of soil
grains cemented together. The composition of some concretions
is unlike that of the surrounding soil. Calcium carbonate and
iron oxide are examples of material commonly found in con-
cretions.

Consistence, soil. The feel of the soil and the ease with which a
lump can be crushed by the fingers. Terms commonly used to
describe consistence are—

Loose.—Noncoherent when dry or moist; does not hold together
in a mass.

precipitation data

élevation, 1,890 feet; <means less than]

Friable—When moist, crushes easily under gentle pressure be-
tween thumb and forefinger and can be pressed together in
a lump.

Firm.—When moist, crushes under moderate pressure between
thumb and forefinger, but resistance is distinetly noticeable.

Plastic—When wet, readily deformed by moderate pressure but
can be pressed into a lump; will form a “wire” when rolled
between thumb and forefinger.

Sticky.—When ivet, adheres to other material, and tends to
stretch somewhat and pull apart, rather than to pull free
from other material.

Hard—When dry, moderately resistant to pressure; can be
broken with difficulty between thumb and forefinger.

Soft.—When dry, breaks into powder or individnal grains under
very slight pressure.

Cemented—Hard and brittle ; little affected by moistening.

Diversion, or diversion terrace. A ridge of earth, generally a ter-
race, that is built to divert runoff from its natural course and,
thus, to protect areas downslope from the effects of such runoff.

Drainage class (natural). Drainage that existed during the devel-
opment of the soil, as opposed to altered drainage, which is
commonly the result of artificial drainage or irrigation but
may be caused by the sudden deepening of channels or the
blocking of drainage outlets. Seven different classes of natural
soil drainage are recognized.

Excessively drained soils are commonly very porous and rapidly
permeable and have a low water-holding capacity.

Somewhat excessively drained soils are also very permeable and
are free from mottling throughout their profile.

Well-drained soiis are nearly free from mottling and are com-
monly of intermediate texture.

Moderately well drained soils commonly have a slowly permeable
layer in or immediately beneath the solum. They have uni-
form color in the A horizon and upper part of the B horizon
and have mottling in the lower part of the B horizon and in
the C horizon.

Somewhat poorly drained soils are wet for significant periods
but not all the time. Some soils commonly have mottling at
a depth below 6 to 16 inches.

Poorly drained soils are wet for long periods ; they are light gray
and generally mottled from the surface downward, but some
have few or no mottles.

Very poorly drained soils are wet nearly all the time. They have
a dark-gray or black surface layer and are gray or light

Precipitation—Continued

Probability of receiving—continued Average number of days with 3— Snow or sleet
2.00 inches | 3.00 inches | 4.00 inches | 5.00 inches | 6.00 inches | 0.10 inch | 0.50 inch | 1.00 inch Average | Maximum | Greatest
or more or more or more or more or more or more or more or more total 2 monthly 2 | depth 3
Percent Pereent Percent Percent Percent Inches Inches Inches
<1 2 ) Q) . 2 9.2 8
11 4 1 <1 <1 2 () ) 2.4 16. 0 7
13 4 3 <1 <1 2 1 (%) 1.4 9.0 5
40 21 10 5 5 3 1 *) 4 6.0 0
75 55 41 30 20 5 3 1 0 0 0
59 39 24 15 12 5 3 1 0 0 0
40 20 11 8 4 4 2 1 0 0 0
39 20 11 7 5 3 1 ©) 0 0 0
39 25 18 10 4 4 2 1 0 0 0
40 28 18 10 6 3 2 1 Q) .5 1
10 5 3 <1 <1 2 1 (4) .4 5.0 3
18 8 4 2 1 2 1 ) 1.6 12.0 5
_______________________________________________________ 37 17 5 8. 4 16. 0 8

3 Length of record, 16 years.
4 Less than one-half.
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gray, with or without mottling, in the deeper parts of the
rofile,

Erosiog. The wearing away of the land surface by wind (sand-
blast), running water, and other geological agents.

Fallow. Cropland left idle in order to restore productivity, mainly
through accumulation of water, nutrients, or both. Summer
fallow is a common stage before cereal grain in regions of
limited rainfall., The soil is tilled for at least one growing
season to control weeds, to aid decomposition of plant residue,
and to encourage the storage of moisture for the succeeding
grain crop.

Fertility, soil. The quality of a soil that enables it to provide com-
pounds, in adequate amounts and in proper balance, for the
growth of specified plants, when other growth factors such
as light, moisture, temperature, and the physical condition of
the soil are favorable,

Field moisture capacity. The moisture content of a soil, expressed
as a percentage of the oven-dry weight, after the gravitational,
or free, water has been allowed to drain away ; the field mois-
ture content 2 or 3 days after a soaking rain ; also called normal
fleld capacity, normal moisture capacity, or capillary capacity.

Flood plain. Nearly level land, consisting of stream sediments. that
borders a stream and is subject to flooding unless protected
artificially. )

Gilgai. Typically, the microrelief of Vertisols—clayey soils that
have a high coefficient of expansion and contraction with
changes in moisture; usually a succession of microbasins and
microknolls, in nearly level areas, or of microvalleys and micro-
ridges that run with the slope.

Horizon, soil. A layer of soil, approximately parallel to the surface,
that has distinet characteristics produced by soil-forming
processes, These are the major horizons :

O horizon.—The layer of organic matter on the surface of a
mineral soil. This layer consists of decaying plant residues.

A horizon.—The mineral horizon at the surface or just below an O
horizon. This horizon is the one in which living organisms
are most active and therefore is marked by the accumula-
tion of humus. The horizon may have lost one or more of
soluble salts, clay, and sesquioxides (iron and aluminum
oxides).

B horizon.—The mineral horizon below an A horizon. The B
horizon is in part a layer of change from the overlying A
to the underlying C horizon. The B horizon also has distine-
tive characteristics caused by (1) accumulation of clay,
sesquioxides, humus, or some combination of these; (2)
prismatic or blocky structure; (3) redder or stronger colors
than the A horizon; or (4) some combination of these,
Combined A and B horizons are usually called the solum,
or true soil. If a soil lacks a B horizon, the A horizon alone
is the solum.

C horizon.—The weathered rock material immediately beneath
the solum. In most soils this material is presumed to be
like that from which the overlying horizons were formed.
If the material is known to be different from that in the
solum, a Roman numeral precedes the letter C.

R layer.—Consolidated rock beneath the soil. The rock usually
underlies a C horizon but may be immediately beneath an
A or B horizon.

Humus. The well-decomposed, more or less stable part of the
organic matter in mineral soils.

Mottling, soil. Trregularly marked with spots of different colors
that vary in number and size. Mottling in soils usually indi-
cates poor aeration and lack of drainage. Descriptive terms are
as follows: Abundance—few, common, and many; size—fine,
medium, and coarse; and contrast—faint, distinct, and prom-
inent. The size measurements are these : fine, less than 5 milli-
n}eters (about 0.2 inch) in diameter along the greatest dimen-
sion; medium, ranging from 5 millimeters to 15 millimeters
(pbout 0.2 to 0.6 inch) in diameter along the greatest dimen-
sion; and coarse, more than 15 millimeters (about 0.6 inch) in
diameter along the greatest dimension.

Munsell no§ation. A s_ystem for designating color by degrees of the
three simple variables—hue, value, and chroma. For example,
a notation of 10YR 6/4 is a color with a hue of 10YR, a value
of 6, and a chroma of 4,

Ped. An individual natural soil aggregate, such as a crumb, a
prism, or a bloek, in contrast to a clod.

Permeabfllity. The quality that enables the soil to transmit water
or air, Terms used to describe permeability are as follows:

very slow, slow, moderately slow, moderate, moderately rapid,
rapid, and very rapid.

Plowpan. A compacted layer formed in the soil immediately below
the plowed layer.

Poorly graded. A soil material consisting mainly of particles of
nearly the same size. Because there is little difference in size
of the particles in poorly graded soil material, density can be
increased only slightly by compaction.

Profile, soil. A vertical section of the soil through all its horizons
and extending into the parent material.

Reaction, soil. The degree of acidity or alkalinity of a soil, ex-
pressed in pH values. A soil that tests to pH 7.0 is precisely
neutral in reaction because it is neither acid nor alkaline.
In words, the degrees of acidity or alkalinity are expressed

thus:
pH pH

Extremely acid-__ Below 4.5 Mildly alkaline______ 74t07.8
Very strongly acid- 4.5t05.0 Moderately alkaline_. 7.9 to 8.4
Strongly acid____._ 51to5.5 Strongly alkaline____ 8.5t09.0
Medium acid_____ 5.6to6.0 Very strongly alka-

Slightly acid-_.__ 6.1to 6.5 line oo __ 9.1 and
Neutral aooao___.. 6.6 to 7.3 higher

Relief. The elevations or inequalities of a land surface, considered
collectively.

Saline soil. A soil that contains soluble salts in amounts that impair
growth of plants but that does not contain excess exchange-
able sodium.

Sand. As a soil separate, individual rock or mineral fragments that
range from 0.05 millimeter to 2.0 millimeters in diameter.
Most sand grains consist of quartz, but the sand may be of any
mineral composition. As a textural class soil that is 85 percent
or more sand and not more than 10 percent clay.

Silica. Silica is a combination of silicon and oxygen. The mineral
form is called quartz.

Silt. As a soil separate, individual mineral particles that range in
diameter from the upper limit of clay (0.002 millimeter) to the
lower limit of very fine sand (0.05 millimeter). As a textural
class, soil that is 80 percent or more silt and less than 12
percent clay.

Slickensides. Polished and grooved surfaces produced by one mass
sliding past another. In soils, slickensides may occur at the
bases of slip surfaces on relatively steep slopes and in swelling
clays, where there is marked change in moisture content.

Slick spots. Small areas in a tield that are slick when wet because
they contain excess exchangeable sodium or alkali.

Soil. A natural, three-dimensional body on the earth’s surface that
supports plants and that has properties resulting from the
integrated effect of climate and living matter acting on earthy
parent material, as conditioned by relief over periods of time.

Soil separates. Mineral particles, less than 2 millimeters in equiv-
alent diameter and ranging between specified size limits. The
names and sizes of separates recognized in the United States
are as follows: Very coarse sand (2.0 to 1.0 millimeter) ;
coarse send (1.0 to 0.5 millimeter) ; medium sand (0.5 to 0.25
millimeter) ; fine sand (0.25 to 0.10 millimeter) ; very fine sand
(0.10 to 0.05 millimeter) ; 8ilt (0.05 to 0.002 millimeter) ; and
clay (less than 0.002 millimeter). The separates recognized
by the International Society of Soil Science are as follows:
I (2.0 to 0.2 millimeter) ; II (0.2 to 0.02 millimeter) ; III (0.02
to 0.002 millimeter) ; IV (less than 0.002 millimeter).

Solum. The upper part of a soil profile, above the parent material,
in which the processes of soil formation are active. The solum
in mature soil includes 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 characteristic of the soil are largely
confined to the solum.

Structure, soil. The arrangement of primary soil particles into
compound particles or clusters that are separated from ad-
joining aggregates and have properties unlike those of an
equal mass of unaggregated primary soil particles. The prin-
cipal forms of soil structure are—plgty (Ia minnrod), pris-
matic (vertical axis of aggregates longer than horizontal),
columnar (prisms with rounded tops), blocky (angular or sub-
angular), and granular. Structureless soils are either single
grain (each grain by itself, as in dune sand) or massive (the
particles adhering together without any regular cleavage, as
in many claypans and hardpans).
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Subseil. Technically, the B horizon ; roughly, the part of the solum
below plow depth.

Substratum. Technically, the part of the soil below the solum.

Surface soil. The soil ordinarily moved in tillage, or its equivalent
in uncultivated soil, about 5 to 8 inches in thickness. The
plowed layer.

Terrace. An embankment, or ridge, constructed across sloping soils
on the contour or at a slight angle to the contour. The terrace
intercepts surface runoff so that it may soak into the soil or
flow slowly to a prepared outlet without harm. Terraces in
filelds are generally built so they can be farmed. Terraces
intended mainly for drainage have a deep channel that is
maintained in permanent sod.

Terrace (geological). An old alluvial plain, ordinarily flat or
undulating, bordering a river, lake, or the sea. Stream terraces
are frequently called second bottoms, as contrasted to flood
plains, and are seldom subject to overflow. Marine terraces
were deposited by the sea and are generally wide.

Texture, soil. The relative proportions of sand. silt, and clay
particles in a mass of soil. The basic textural classes, in order
of increasing proportion of fine particles, are sand, loamy sand,
sandy loam, loam, silt loam, 8ilt, 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.”

Tilth, soil. The condition of the soil in relation to the growth of
plants, especially soil structure. Good tilth refers to the friable
state and is associated with high noncapillary porosity and
stable, granular structure. A soil in poor tilth is nonfriable,
hard, nonaggregated, and difficult to till.

Topsoil. A presumed fertile soil or soil material, or one that
responds to fertilization, ordinarily rich in organic matter,
used to topdress roadbanks, lawns, and gardens.

Water table. The highest part of the soil or underlying rock material
that is wholly saturated with water. In some places an upper,
or perched, water table may be separated from a lower one
by a dry zone.

Well-graded soil. A soil or soil material consisting of particles that
are well distributed over a wide range in size or diameter.
Such a soil normally can be easily increased in density and
bearing properties by compaction. Contrasts with poorly graded
soil,

Wilting point (or permanent wilting point). The moisture content
of soil, on an oven-dry basis, at which plants (specifically
sunflower) wilt so much that they do not recover when placed
in a dark, humid atmosphere.
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Accessibility Statement

This document is not accessible by screen-reader software. The Natural Resources
Conservation Service (NRCS) is committed to making its information accessible to all
of its customers and employees. If you are experiencing accessibility issues and need
assistance, please contact our Helpdesk by phone at (800) 457-3642 or by e-mail at
ServiceDesk-FTC@ftc.usda.gov. For assistance with publications that include maps,
graphs, or similar forms of information, you may also wish to contact our State or local
office. You can locate the correct office and phone number at http://offices.sc.egov.
usda.gov/locator/app.

Nondiscrimination Policy

The U.S. Department of Agriculture (USDA) prohibits discrimination against its
customers, employees, and applicants for employment on the basis of race, color,
national origin, age, disability, sex, gender identity, religion, reprisal, and where
applicable, political beliefs, marital status, familial or parental status, sexual orientation,
whether all or part of an individual’s income is derived from any public assistance
program, or protected genetic information. The Department prohibits discrimination in
employment or in any program or activity conducted or funded by the Department. (Not
all prohibited bases apply to all programs and/or employment activities.)

To File an Employment Complaint

If you wish to file an employment complaint, you must contact your agency’s EEO
Counselor (http:/directives.sc.egov.usda.gov/33081.wba) within 45 days of the date of
the alleged discriminatory act, event, or personnel action. Additional information can be
found online at http://www.ascr.usda.gov/complaint_filing_file.html.

To File a Program Complaint

If you wish to file a Civil Rights program complaint of discrimination, complete the
USDA Program Discrimination Complaint Form, found online at http://www.ascr.usda.
gov/complaint_filing_cust.html or at any USDA office, or call (866) 632-9992 to request
the form. You may also write a letter containing all of the information requested in
the form. Send your completed complaint form or letter by mail to U.S. Department
of Agriculture; Director, Office of Adjudication; 1400 Independence Avenue, S.W.;
Washington, D.C. 20250-9419; by fax to (202) 690-7442; or by email to program.
intake@usda.gov.

Persons with Disabilities

If you are deaf, are hard of hearing, or have speech disabilities and you wish to file
either an EEO or program complaint, please contact USDA through the Federal Relay
Service at (800) 877-8339 or (800) 845-6136 (in Spanish).

If you have other disabilities and wish to file a program complaint, please see the
contact information above. If you require alternative means of communication for
program information (e.g., Braille, large print, audiotape, etc.), please contact USDA's
TARGET Center at (202) 720-2600 (voice and TDD).
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Supplemental Nutrition Assistance Program

For additional information dealing with Supplemental Nutrition Assistance Program
(SNAP) issues, call either the USDA SNAP Hotline Number at (800) 221-5689, which
is also in Spanish, or the State Information/Hotline Numbers (http://directives.sc.egov.
usda.gov/33085.wba).

All Other Inquires

For information not pertaining to civil rights, please refer to the listing of the USDA
Agencies and Offices (http://directives.sc.egov.usda.gov/33086.wba).
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