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HOW TO USE THE SOIL SURVEY REPORT

THIS SURVEY of Texas County will
serve several groups of readers. It will
help farmers in planning the kind of man-
agement that will protect their soils and
provide good yields; assist engineers in
selecting sites for roads, buildings, ponds,
and other structures; serve as a reference
for students and teachers; help prospective
farmers, land appraisers, bankers, and real
estate agents to decide the worth of a
particular farm; and will add to the soil
scientist’s fund of knowledge.

In making this survey, soil scientists
walked over the county. They dug holes
and examined surface soils and subsoils:
measured slopes with a hand level ; noticed
differences in the growth of crops, weeds,
and grasses; and, in fact, recor ed all the
things about the soils that they believed
might affect their suitability for farming,
engineering, and related uses.

The scientists plotted the boundaries of
the soils on aerial photographs. Then,
from these photographs cartographers
prepared the detailed soil map in the back
of this report.

This soil survey is part of the technical
assistance furnished by the Soil Conserva-
tion Service to the Texas County Soil Con-
servation District. Work on this survey
was completed in 1958. Unless otherwise
indicated all statements refer to conditions
at the time the survey was in progress.

Locating the soils

Use the ndex to map sheets at the back
of this report to locate areas on the soil
map. The index is a small map of the
county on which numbered rectangles
have been drawn to show where each sheet
of the large map is located. When the cor-
rect sheet of the large map has been lo-
cated, it will be seen that boundaries of
the soils are outlined and that there is a
symbol for each kind of soil. All areas

marked with the same symbol are the same
kind of soil wherever they appear on the
map. The symbol will be inside the area
if there is enough room; otherwise, it will
be outside the area and a pointer will show
where the symbol belongs.

Finding information

Some readers will be more interested in
one part of the report than in another, for
the report has special sections for different
groups as well as sections that may be of
value to all. Those who are not familiar
with the county will be especially inter-
ested in the section, Soil Associations,
which describes the broad pattern of soils
in the county. They may also wish to
read the section, General Nature of the
Area.

Farmers and ranchers and those who
work with them will be interested mainly
in the section, Descriptions of the Soils,
and in the section, Use and Management of
Soils. Study of these sections will help
them identify soils on a farm, learn ways
the soils can be managed, and judge what
yields can be exlll)ected. The guide to map-
ping units at the back of the report will
simplify use of the map and the report.
This guide gives the map symbol for each
soil, the name of the soil, the page on which
the soil is described, the capability unit
and the range site in which the soil has
been placed, and the page where each unit
or range site is described.

Engineers will want to refer to the sec-
tion, Engineering Properties of the Soils.
Tables in that section show characteristics
of the soils that affect engineering.

Soil scientists will find information
about how the soils developed and how
they are classified in the section, How the
Soils Developed and are Classified.

Students, teachers, and other users will
find information about soils and their
management in various parts of the report,
depending on their particular interest.
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SOIL SURVEY OF TEXAS COUNTY, OKLAHOMA

BY HADLEY C. MEINDERS, MAURICE MITCHELL, EDWARD 8. GROVER, AND JIMMIE W. FRIE, SOIL CONSERVATION
SERVICE, UNITED STATES DEPARTMENT OF AGRICULTURE

UNITED STATES DEPARTMENT OF AGRICULTURE IN COOPERATION WITH THE OKLAHOMA AGRICULTURAL EXPERI-
MENT STATION

EXAS COUNTY is in the central part of the Okla-

homa Panhandle (fig. 1). It is bounded by the State
of Kansas on the north and by the State of Texas on the
south. Cimarron County, Okla., forms the western
boundary and Beaver County, Okla., the eastern. Texas
County has an area of 2,065 square miles, or 1,321,600
acres. It is the second largest county in the State.
Guymon, the county seat, is near the center of the county.

* : . "
State Agriculturel Experiment Station

Figure 1.—Location of Texas County in Oklahoma.

Agriculture and related services are important in
Texas County. Wheat, sorghum, and beef cattle are
the principal sources of agricultural income, but dairy
products provide a large part of the income on a few
farms.

The main industry is connected with natural gas and
oil. Many people are employed by companies that drill
and service the oil and gas wells. Many are also em-
ployed by the natural gas and pipeline companies and
by refineries producing liquid petroleum. In Guymon,
employment is also provided by a company that applies
an alloy to farm implements.

Soil Associations

A soil association is made up of soils that occur in a
characteristic pattern. The pattern is related to the
nature of the soil materials and to the lay of the land.
Although several soils generally occur in an association,
the association is named for the soils that are pre-
dominant.

The general pattern of the soils in Texas County is
shown on the generalized soil map in the back of this
report. The map is not sufficiently detailed to be useful
in studying the soils of a particular farm or ranch. It is
helpful, however, to point out areas that have similar
economic value; that are suitable for certain crops; or
that require similar practices to make the best use of the
soils or to protect them from erosion. The soil associa-
tions in the county are discussed in the following pages.

Association 1

Deep, nearly level, hardland soils : Richfield-Ulysses

This soil association occupies about half of the land
area in Texas County. The areas are mainly in the
western and southern parts of the county. The associa-
tion is made up mainly of nearly level plains, but there
are a few small, gently undulating areas and some widely
spaced playas. Drainage is provided by narrow, treeless
draws. The typical pattern of the soils in the association
is shown in figure 2. The soils are deep and clayey;
locally, they are known as hardland.

About 75 percent of the acreage consists of nearly
level Richfield soils. The texture of their surface soil
is clay loam or loam.

The Ulysses soils make up about 20 percent of the
association. In some places they occupy broad, level areas
several hundred acres in size. In others they occur within
broad tracts of Richfield soils in areas of irregular shape
that are 5 to 80 acres in size. These areas are nearly level
in some places, but in others the soils are on oval or long
ridges. The ridges are 200 to 800 feet wide and 1 to 34
mile long.

Within this association are a few areas of Dalhart
soils, and, near Goodwell and Guymon, there are several
areas of nearly level Pullman soil. Lofton and Randall
soils occur in the depressions, generally within areas of
Richfield soils. In the southwestern part of the county,
there are outcrops of Mansker and Potter soils within
areas of Richfield soils. These occur as oval or long
ridges that are 5 to 80 acres in size.

Most of this association is cultivated, and wheat is
the principal crop. The hazard of wind erosion and the
need to conserve moisture are the main problems. Most
of the irrigated land in Texas County is in this associa-
tion.

1



2 SOIL SURVEY SERIES 1958, NO. 6
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Figure 2.—Typical pattern of the soils in association 1, Texas County, Okla.

Association 2

Deep, nearly level, loamy soils: Richfield-Dalhart

Most of this association is in the northeastern part of
the county. One smaller area is in the southwestern
corner of the county, and another is in township 4 north,
range 12 east. The association occupies about 230,000
acres. Most of it is nearly level, but some low hills occur
within the area and make it appear gently undulating.
There are no creeks within the association. Playas and
Jow areas dot the landscape—one or more of them occur
in nearly every section of land. Ixcess surface water
drains onto them.

The soils in this association are deep loams and sandy
loams. Most of Richfield loam, thick surface, is in
this association; about 45 percent of the acreage consists
of nearly level Richfield soils. The Richfield soils in this
association have a sandier surface soil than those that
are associated with the Ulysses soils. The. texture of the
surface soil is fine sandy loam to light clay loam.

The Dalhart soils also make up about 45 percent of
this association. Areas of these soils are mainly nearly
level or gently undulating, but they are crossed by low
ridges, also occupied by Dalhart soils. Generally, the
ridges run in a north-south or northeast-southwest direc-
tion. They are 300 to 1,000 feet wide, 4 mile to 2 miles
long, and 10 to 30 feet high. The texture of the surface
soil 1s fine sandy loam. ‘

The low areas within level areas of Richfield and
Dalhart soils are occupied by Lofton and Randall soils.
Lofton clay loam occupies the shallow depressions where

water is ponded for short periods. These areas range
from 1 to 20 acres in size and generally are cultivated.
Randall clay occurs in the deeper depressions or playas,
where water is ponded for several months. These areas
range from 5 to 40 acres in size and seldom are planted
to crops.

Nearly all of this association is used for crops. The
Richfield soils are used to grow wheat. Sorghum is the
main crop on the Dalhart soils, but some wheat is grown.
Wind erosion is the main hazard, especially on the
Dalhart soils. Practices to conserve moisture are needed
on the Richfield soils and on the more sloping Dalhart
soils.

Many farmsteads have small pastures of native grasses,
and in many of these a playa occurs. The pastures
provide feed for cattle and help to control wind erosion.

Association 3
Caliche breaks: Mansker-Potter-Berthoud

This soil association consists of rough, broken lands
and the nearly level to moderately sloping arveas that
oceur within them (fig. 3). It is known as the breaks.
The soils are at a lower elevation than the adjacent,
nearly level upland. In many places the breaks and the
upland are separated by an escarpment called the
caprock.

The association occurs in bands that are 1 to 8 miles
wide. The bands lie along both sides of the Beaver
River and along creeks in the southern half of the
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Figure 3.—Typical pattern of the soils in association 3, Texas County, Okla.

county. In places the streambeds within the breaks are
as much as 120 feet below the caprock. About one-fourth
of the county, or 320,000 acres, is in this association. The
soils developed in calcareous clay, silt, and sand of the
Ogallala formation.

Nearly level to gently sloping Mansker soils make up
about 15 percent of this association. They lie between
the upland soils and the soils within the breaks. Many
nearly level to moderately sloping areas of these soils
also occur within the breaks. They consist of clay loam,
10 to 24 inches thick, that overlies caliche.

Nearly half of this association consists of Potter soils.
These soils are mostly in steep, rough areas and on the
escarpments within the breaks. They are shallow, loamy
soils that are less than 10 inches thick over caliche. In
places the soil is absent and caliche is exposed.

Areas of the Mansker-Potter complex are in this as-
sociation. This complex occupies nearly level bands on
top of the caprock and strongly sloping areas within the
breaks.

The Berthoud soils make up about 25 percent of this
association. They are on foot slopes below areas of
Potter soils or soils of the Mansker-Potter complex. The
Berthoud soils are deep and loamy and have gentle to
moderate slopes. They occur in bands that are 500 to
3,000 feet wide and 15 mile to 2 miles long.

In some places downslope from the Berthoud, Potter,
and Mansker soils, the Bippus soil occurs. This deep,
dark soil is nearly level to gently sloping. Along the
creeks are narrow bands of bottom-land soils.

Most of the association is used for range; the majority
of the ranches in the county are within its boundaries.
Only the Berthoud, Bippus, and bottom-land soils are

cultivated. Vegetation is sparse on the Potter soils but
grows well on the other soils.

Association 4

Deep, sandy soils and sandhills: Vona-Dalhart

This soil association consists of deep, sandy soils of
the upland. Typically, the soils are on dunes that are
surrounded by gently undulating to nearly level areas
(fig. 4). The principal areas are southeast of Adams
and along the I{ansas State line north of Hooker. One
small area is in the northwestern corner of the county,
and another avea is east of the Beaver River and north
of Texhoma. About 60,000 acres, or 4 percent of the
county, is in this association.

The Vona soils make up nearly 50 percent of this as-
sociation. Most of the acreage occupied by Vona soils is
on dunes, and here the soils are moderately sloping to
steep. In the rest the soils are nearly level to gently
undulating and are adjacent to dunes.

About 40 percent of the association consists of nearly
level to gently undulating Dalhart soils. These soils
occupy broad areas that have a few long ridges crossing
them.

The dunes in the center of the two large areas of this
association are made up of Tivoli soil. This soil has a
surface layer of fine sand and is steep to very steep. In
most places the dunes have a cover of sand sage and do
not blow. Blowing is active in a few dunes, and there
are a few blowouts.

The Vona and Tivoli soils are used for range, and
sorghum is grown on the Dalhart soils. The ranches and
farms within this association are large. Wind erosion
is the chief hazard if the soils are cultivated.
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Figure 4.—Typical pattern of the soils in association 4, Texas County, Okla.

Association 5

Deep and moderately deep, sandy soils:

This association is made up of deep, sandy and
moderately sandy soils of the upland. The areas are
gently undulating to slightly duny. The association is
i the extreme southeastern part of the county, mostly
east of Palo Duro Creek. It occupies about 15,000 acres,
or 1 percent of the county.

About 60 percent of the association is made up of
Otero fine sandy loams. Most of the gently to moderately
sloping areas are cultivated. The main crops are broom-
corn and sorghum; most of the broomcorn produced in
the county is grown here. About half of the Otero soil
is strongly to steeply sloping and is used only for range.

The remaining 40 percent of this association is made
up of Vona loamy fine sands. Most arveas of Vona soils
are nearly level to gently undulating, but there are a few
dunes. The Vona soils are in native grasses and are
used for range.

The smallest farms in the county are within this as-
sociation, and there are a few small ranches. If the
soils are cultivated, wind erosion is the main hazard.

Otero-Vona

Association 6

Steep, rough, sandy breaks: Vona-Otero-Potter

This association is made up of steep, rough, broken,
sandy soils. Most of the areas lie along Goff Creek in
bands that are 1 to 3 miles wide, but there are small
areas along the Beaver River north of Guymon and
Hardesty. Another small area is mainly along the east

side of Frisco Creek south of Guymon. The association
oceupies about 50,000 acres.

The Vona and Otero soils developed in sand blown
from adjacent streambeds. The sand overlies calcareous
clay and sand of the Ogallala formation. Where the sand
is deep, the Vona soils developed, and where it is thin,
Otero soils developed. In places the cover of sand is
absent or very thin, and here the Potter soils developed.

The Vona soils are on dunes and have a cover of sand
sage and tall grasses. The Otero soils, which are gently
to moderately sloping, have a cover of scattered sand
sage, yucca, and blue grama. The Potter soils are
generally strongly sloping to steep and have a sparse
cover of side-oats grama and little bluestem. On the
bottom lands is a narrow band of nearly level, sandy
Lincoln soils that sometimes receive extra water from
flash floods. The cover consists of sand sage and
bluestem.

This association is all in range. It is occupied by a few
large ranches.

Association 7

Deep, bottom-land soils: Sweetwater-Lincoln-Spur

This association consists of alluvial soils. The soils
occur along the Beaver River and along Coldwater and
Palo Duro Creeks, where they are likely to be flooded
occasionally. The association occupies about 20,000
acres.

The Sweetwater soils make up about 55 percent of the
association. They border streams, and, consequently,
they are subirrigated by a high water table.
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Approximately 25 percent of the association is made
up of nearly level to gently undulating Lincoln soils.
In these soils the water table is in gravel at a depth of
more than 4 feet.

Nearly level Spur soils make up about 20 percent of
the association. In these soils the water table is generally
at a depth of more than 4 feet.

Most of the native trees in the county grow on soils of
this association. The Sweetwater soils are used mostly
for meadow, the Lincoln soils are used for range, and
the Spur soils are used for cultivated crops. The ranches
in this association are large.

Association 8

Rough, broken red-bed soils: Vernon-Woodward

This association consists of upland soils that developed
from material of the Permian red beds. The topography
is rough, broken, and scabby in appearance. The associa-
tion is in the extreme southeastern corner of the county,
east of Palo Duro Creek and mostly in township 1 north,
range 19 east. About 8,000 acres is in the association.
This is less than 1 percent of the acreage in the county.

The Vernon soils are predominant. They have moder-
ate to steep slopes and occupy highly dissected areas.
The Vernon soils are in native grasses and are used for
range.

The gently sloping to moderately sloping Woodward
soil is also important in the association. The gently
sloping areas are cultivated, with sorghum and wheat
as the principal crops. The moderately sloping areas
are mostly in range.

In cultivated areas water erosion is the main hazard.
Yields of the ranges are low. The farms and ranches in
the association are small.

How a Soil Survey Is Made

The scientist who makes a soil survey examines the
soils in the field, classifies them according to the facts
that he observes, and maps their boundaries on an aerial
photograph or other map.

Fmrp Stupy.—The soil scientist bores or digs many
holes to see what the soils are like. The holes are not
spaced in a regular pattern; they are located according
to the lay of the land. Most of them are not more than a
quarter of a mile apart, and some are much closer. In
most soils there are several distinct layers, called hori-
zons, which collectively are known as the soil profile.
Each layer is studied to see how it differs from others
in the profile and to learn things about the soil that will
influence its capacity to support plant growth.

Most of the terms scientists use 1n describing soils are
familiar words and are readily understood without
specialized knowledge. Some of the terms and symbols
need explanation and are discussed in the following
paragraphs.

In describing soils the scientist assigns letter symbols
to the various layers. These symbols have special mean-
ings that concern those who wish to make a special study
of soils. Most readers will need to remember only that
all letter symbols beginning with A designate surface
soil; those beginning with B mark the subsoil; those

beginning with C, the substratum; and those beginning
with D, the deeper, underlying material. Generally, the
A horizon has had some of the soluble minerals and clay
removed from it by water that has soaked down through
it; the B horizon is the layer in which clay and minerals
from the A horizon have accumulated; the C horizon is
part of the parent material; the D horizon is hard rock
or layers of material that ave not parent material
but which may have significance to the overlying soil.

Color is expressed in words and in Munsell notations
(7),+ for example, grayish brown (10YR 5/2). The
Munsell notations record color more precisely and uni-
formly than can be done in words and are primarily for
the use of soil scientists. Color is normally related to the
amount of organic matter. The darker the surface soil,
as a rule, the more organic matter it contains. Streaks
and spots of gray, yellow, and brown in the lower layers
generally indicate poor drainage and poor aeration.

Depth is the thickness. of soil over a limiting layer,
such as a claypan, gravel, or rock. The depth of a soil
determines its capacity to store moisture and the depth
to which roots of plants can penetrate.

Structure is the way individual particles of soil are
arranged or grouped together in larger aggregates.
These soil aggregates may be granular, blocky, platelike,
or have other forms. The size of the aggregates, their
shape, and the pore space between them determine how
water and air move through the soil and how well roots
penetrate. If the pores are large, much water and air
move through the soil; if the pores are small, water is
stored. In soils that have granular structure, the granules
fit together loosely like bread crumbs; the pores are
many and arve both small and large. Consequently,
granular structure is generally desirable. In soils that
have blocky structure, the aggregates are laid together
much like stacked bricks. The blocks may be square,
rectangular, or irregular in shape, and they vary in size
from 1/10 inch to 3 inches in diameter. These soils are
high in clay; water and roots penetrate them slowly.

Texture, or the proportion of sand, silt, and clay in
the soil, is determined by the way the soil feels when
rubbed between the fingers. Tt is later checked by labora-
tory analysis. Texture determines how well the soil
retains moisture, plant nutrients, and fertilizer, and
whether it is easy or difficult to cultivate.

Some soils have uniform texture to a depth of several
feet. Others contain layers that differ greatly in texture.
In many soils the surface soil contains less clay than the
subsoil. Soils that are young and undeveloped are likely
to have about the same texture to a depth of 3 or 4 feet
or more.

The clay fraction, which consists of the finest mineral
grains, is the active part of the soil. It makes the soil
stick together and furnishes most of the capacity to hold
moisture and nutrients. Sand and silt serve as the frame-
work and help give the soil its physical properties.

Parent materials ave variable in this county. They
consist of shale, sandstone, caliche, windblown dust,
water-laid material, sand, and many other materials.

These materials have different physical and chemical

properties.

1Ttalic numbers in parentheses refer to Literature Cited, p. 58.



6 SOIL SURVEY SERIES 1958, NO. 6

Slope is expressed in percent. The steeper the slope,
the faster water runs off and the greater the risk of
erosion. The amount of water that soaks into the soil is
likely to be less on. a sloping soil than on a level one.
Descriptive terms applied to slope ranges in this county
are:

Nearly level—Less than 1 foot of fall in 100 feet; 0 to 1
percent slopes.

Gently sloping—1 to 3 feet of fall in 100 feet; 1 to 3 percent
slopes.

ModeI;ately sloping—3 to § feet of fall in 100 feet; 3 to 5
percent slopes.

Strongly sloping—>5 to 8 feet of fall in 100 feet; 5 to 8 percent
slopes.

Stee[?LS to 12 feet of fall in 100 feet; 8 to 12 percent slopes.

Very steep—More than 12 feet of fall in 100 feet; 12 or more
percent slopes.

CrasstrrcaTioN.—On the basis of the characteristics
observed by the survey team or determined by labora-
tory tests, soils are classified by types, phases, and series.
The soil type is the basic classification unit. A soil type
may consist of several phases. Soil types that are similar
in most characteristics are grouped Into a soil series.

Soil type—Soils that are similar in kind, thickness,
and arrangement of soil layers and that have the same
texture in the surface layers are classified as one soil
type.

Soil phase—Because of differences other than in kind,
thickness, and arrangement of layers, some soil types are
divided into two or more phases. Slope variations, fre-
quency of rock outcrops, degree of erosion, depth of soil
over the substratum, or natural drainage are examples
of characteristics that suggest dividing a soil type into
different phases.

The soil phase (or the soil type if it has not been
subdivided) is the unit shown on the soil map. Tt is the
unit that has the narrowest range of characteristics. .In
Texas County some mapping units have not been sub-
divided and, therefore, represent a soil type or a soil
series.

8Soil series—Two or more soil types that differ in
texture of the surface layer, but that are otherwise similar
in kind, thickness, and arrangement of soil layers, are
normally designated as a soil series. In a given area,
however, a soil series is frequently represented by only
one soil type.

Each series is named for a place near which it was
first mapped. For example, the Dalhart series was named
for Dalhart, Tex., and the Richfield and Ulysses series
were named for towns in Kansas.

Soil complex.~—If two or more different soils are so
intricately associated in small areas that it is not prac-
tical to show them separately on the soil map, they are
mapped together as a soil complex. The Mansker-Potter
complex is a complex mapped in Texas County.

Other techwical terms~—Additional terms used in
describing the soils of Texas County are defined in the
glossary at the back of this report.

Descriptions of the Soils

In the following pages the soils and miscellaneous
land types mapped in Texas County are described in
detail. A list of the soils mapped is given in the back of

TaBLe 1.—Approzimate acreage and proportionate extent
of soils mapped

Soil Acres Percent

Bayard fine sandy loamn. . ___._____________ 3, 229 0.2
Berthoud loam, 1 to 3 percent slopes_....___ 22, 729 1.7
Berthoud loam, 3 to 5 percent slopes_____._. 19, 597 1.5
Bippus elay loam__ . ___.___._____ 6, 432 .5
Dalhart fine sandy loam, 0 to 1 percent slopes. 82, 299 6.2
Dalhart fine sandy loam, 1 to 3 percent slopes.. 47, 534 3.6
Dalhart loamy fine sand, 0 to 3 percent slopes_ 26, 469 2.0
Dalhart-Ulysses loams, 0 to 1 percent slopes. 8, 025 .6
Dalhart-Ulysses loams, 1 to 3 percent slopes. 42, 764 3.2
Dalhart-Ulysses loams, 3 to 5 percent slopes. 6, 894 .5
Lincolnsoils_ . __._____. 15, 758 1.2
Lofton elay loam. ... ____ ... __________ 2, 731 .2
Mansker clay loam, 0 to 3 percent slopes____ 68, 375 5 2
Mansker clay loam, 3 to 5 percent slopes__._ 11, 792 .9
Mansker soils, severely eroded._ ____________ 5, 206 .4
Mansker-Potter complex_ _ ... _____________ 103, 230 7.8
Otero fine sandy loam ____________ . _______ 9, 993 .8
Otero-Vona fine sandy loams_______________ 16, 362 1.2
Potter soils_ . ... 71, 464 5. 4
Pullman clay loam________________________ 4, 166 .3
Randall clay_ - 4,713 .4
Richfield clay loam__ ... ____________._____ 418, 711 31.7
Richfield lcam, thick surface_______________ 20, 839 2.3
Richfield fine sandy loam_. ________________ 9, 344 .7
Spursoils. . 10, 321 .8
Sweetwater soils. ... __________ 10, 627 .8
Tivoli finesand__________________________ - 7, 186 .5
Ulysses clay loam, 0 to 1 percent slopes_.___ 120, 980 9.2
Ulysses clay loam, 1 to 3 percent slopes_ ____ 34, 336 2.6
Vernon loams_ ... ___ . _________ 2, 544 .2
Vona loamy fine sand, 0 to 3 percent slopes. . 35, 970 2.7
Vona loamy fine sand, 3 to 8 percent slopes__ 19, 482 1.5
Vona, Otero, and Potter soils_ . . ___________ 25,619 1.9
Woodward loam, 1 to 3 percent slopes.____.__ 4, 140 .3
Streambeds_ . _____ 12, 739 1.0

Total - . 1, 321, 600 100. 0

the report along with the capability unit and range
management site of each. The approximate acreage and
proportionate extent of each soil mapped are given in
table 1. Terms used to describe the soils arve defined in the
Glossary.

Descriptions of these soils would be incomplete with-
out mention of the effects of wind erosion. All of the
soils that have been cultivated and some soils in grass
show the effects of wind erosion (fig. 5), although only
one soil mapping unit is named as an eroded soil.

The areas that have been cultivated arve the most
eroded. When the virgin sod was broken, the soil con-
tained much organic matter and was only slightly
eroded. At first, crops made good yields. Then, as
plowing and cultivating were continued, they caused
the organic matter to burn up or decay, just as stirring a
fire makes it burn hotter. In the thirties, windstorms
caught up the loose, rich surface soil in areas that were
not protected. In the black blizzards that followed, losses
of soil and organic matter became serious. Even in areas
that are not severely eroded, the A horizon of soils that
have been cultivated is slightly thinner than that of soils
that have been kept under grass. This is partly the result
of erosion and partly the result of compaction caused by
tillage.

The clay loam soils in this county have been affected
least by wind erosion. They are less susceptible to
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erosion than the coarser textured soils, and they can
generally be roughened by tillage to make them more
resistant to wind.

Some of the loamy sands werve once fine sandy loams.
Blowing and sifting by wind have lowered the fertility
of these soils and have caused plant-soil-moisture rela-
tionships to be poor. As a result, yields of crops have
become lower.

In many places wind has removed most of the organic
matter, silt, and clay from the plow layer. The remain-
ing sandy layer is low in fertility and is highly suscep-
tible to further erosion. To offset these effects, farmers
have plowed deeper and deeper to bring up more of the
clayey subsoil. In some places, in spite of deep plowing,
wind erosion has caused the surface soil to have a texture
more sandy than its original one. In some areas, for
example, the texture of the surface soil is loamy fine sand
to depths of 10 to 12 inches where originally 1t was fine
sandy loam. There is no positive way of distingunishing
between the soils in these areas and in the several thou-
sand acres of loamy fine sands that apparvently always
had that texture in the surface layer.

The soils that have been most affected by wind erosion
are the coarse-textured loamy fine sands. In cultivated
areas soil materials from areas of loamy fine sands are
piled up in dunes as much as 6 feet high in many places
along the fence rows. In many places farmers have had
to replant sorghum because the first crop was covered
by shifting sands.

Rangeland has also been affected by wind erosion
(fig. 6). Some soil shifting and removal of soil material
have been the direct result of wind eroston, but most of

Figure 5—A cultivated field of Richfield clay loam where wind ero-

sion has been severe. The soil has accumulated to depths 4 feet

where it has been caught by Russian-thistles growing along the
edges of the field.

856234—61——2

Figure 6.—Sandy rangeland that has been severely eroded by wind.

the damage has been caused by soil blown from adjoining
cultivated fields. In many places several inches of soil
has been blown onto the rangeland. It smothers the
desirable grasses, and annual weeds and brushes start to
encroach. On most of the rangeland, duststorms have
deposited a thin layer of silt and clay that has formed a
crust almost impervious to water. Consequently, some
of the rainfall runs off, moisture is lost to plants, and
water erosion is increased.

The immediate effects of wind erosion are dramatic
and easily seen, but it is difficult to identify and map the
lasting effects on the soil profile. Winnowing of the
surface soil can be erased by deep plowing and by mixin
the surface soil with the soil below. Low hummocks an
drifts along fence rows can be leveled. The surface in
blowouts can be roughened, and nearby accumulations of
soil can be loosened and allowed to drift over and fill in
the blowout areas.

A study of the effects of wind erosion on soil produc-
tivity was made in this area (2). It showed that wheat
following wheat produced 0.5 bushel less per acre on a
moderately eroded soil than on a slightly eroded soil; on a
severely eroded soil, 2.4 bushels less of wheat was pro-
duced. Under good management, there was only a slight
reduction in productivity between soils that were slightly
and moderately eroded by wind. Because of the un-
cerfainity of positive field identification, slightly eroded
and moderately eroded soils were not separated in map-
ping.

In some areas soils are so severely eroded that it does
not pay to cultivate them and they have been abandoned.
More areas will have to be abandoned if accelerated wind
erosion is not brought under control in Texas County.

Bayard Series

The Bayard series consists of young alluvial soils that
are deep, moderately sandy, and well drained. The soils
are on the flood plains of the Beaver River and its
tributaries.
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The surface soil is dark grayish-brown fine sandy loam;
it is about 16 inches thick and overlies grayish-brown fine
sandy loam. ) o

The parent material is sandy alluvium of local origin.
The soils developed under sand sage and tall grasses.

The Bayard soils are darker and less sandy than the
Lincoln soils. They have developed in sandier alluvium
and are less clayey than the Spur seils. The Bayard soils
have less silt and clay in the surface soil than the Sweet-
water soils. They are also less gray and are deeper over
the water table. Only one soil of the series—Bayard fine
sandy loam—is mapped in this county.

The following describes a typical profile in a cultivated
field (900 feet east and 400 feet north of the southwest
corner in SE1/ sec. 8, T.1N,,R. 18 I..) :

A, 0 to 16 inches, dark grayish-brown (10YR 4/2, dry; 3/3,
moist) fine sandy loam; moderate, very fine and fine,
granular structure; friable when moist; a few worm-
casts; caleareous; gradual boundary.

AC 16 to 31 inches, grayish-brown (10YR 4.5/2, dry; 3/3,
moist) fine sandy loam; strong, very fine, granular
structure; very friable when moist; wormecasts;
calcareous; gradual boundary.

C 31 to 48 inches, pale-brown (10YR 6/3, dry; 5/4, moist)
fine sandy loam; single grain; loose; calcareous.

The upper part of the profile is fairly uniform, but
the substratum is variable. The A, horizon ranges from
10 to 24 inches in thickness and from brown to dark
grayish brown in color. In some places it is calcareous
throughout, and in others it is calcareous beginning at a
depth of 12 inches. The texture of the AC horizon is com-
monly fine sandy loam, but in places it is loamy fine sand.
The C horizon m many places contains stratified layers
of loamy fine sand, sandy clay, and sandy clay loam.

Bayard fine sandy loam (Ba).—This nearly level soil
is flooded occasionally. It is moderately fertile and is
easy to till. The large, smooth areas are used for crops;
the small, dissected areas are in native grass.

Sorghum, wheat, and alfalfa are the principal crops.
Beécause of its sandy surface layer, this soil is susceptible
to wind erosion, but, except for a few areas that lie in
the way of runoff from higher areas, it is not likely to be
eroded by water. (Capability unit I1Ic-2; Loamy bottom-
land range site.)

Berthoud Series

The soils of the Berthoud series are deep and well
drained. They are friable and loamy and absorb water
readily. These solls are on foot slopes below escarpments
and within the breaks.

The surface layer is grayish-brown to dark grayish-
brown loam and is generally about 12 inches thick. It
overlies light brownish-gray to pale-brown loam or light
clay loam that is 10 to 24 inches thick., The layer beneath
ranges in texture from sandy loam to clay loam. The
Berthoud soils are calcareous and contain many small
fragments of caliche.

The parent material consists of calcareous, loamy sedi-
ments and contains many fragments of caliche and rock.
The sediments were washed down from the escarpments
or were deposited by streams during Tertiary time. The
soils developed under short grasses.

The Berthoud soils ave similar to the Ulysses soils in
color and structure, but the Ulysses soils do not contain

fragments of caliche. Moreover, the Berthoud soils have
a thicker surface soil, are more friable, and are more
strongly granular. The Berthoud soils have- stronger
slopes, are less clayey, and are lighter in color than the
Bippus soils, which are noncalcareous in the uppermost
6 to 12 inches. They have a thicker surface layer than
the Mansker soils, which have a distinct C,, horizon.

The following describes a typical profile of Berthoud
loam (NE14SWi/ sec. 21, T.1N,,R. 14 E.) :

A; 0 to 12 inches, grayish-brown (10YR 5/2, dry; 4/2, moist)
loam; strong, very fine and fine, granular structure;
friable when moist; numerous fragments of caliche
up to ¥4 inch in diameter; strongly caleareous; gradual
boundary.

12 to 24 inches, light brownish-gray (10YR 6/2, dry)
loam; about 75 percent wormecasts; strong, fine and
very fine, granular structure; very friable when
moist; thin films of calcium carbonate; contains
fragments of caliche up to !4 inch in diameter;
strongly calcarcous; clear boundary.

C 24 to 36 inches, pale-brown (10YR 6/3, dry; 5/3, moist)
clay loam; strong, fine and very fine, granular struc-
ture; friable when moist, and soft when dry; frag-
ments of caliche up to 4 inch in diameter; a few soft
concretions of caleium carbonate; strongly calcareous;
clear boundary.

36 to 56 inches, very pale brown (10YR 8/3 to 7/4, dry)
clay loam; strong, fine, granular structure; friahle
when moist; a few fragments of ecaliche and soft to
semi-indurated concretions of caleium carbonate;
very strongly caleareous.

These soils are somewhat variable. The texture of the
surface layer is commonly loam, but it ranges from fine
sandy loam to clay loam. The surface layer is 6 to 16
inches thick and overlies loam to clay loam. Fragments
of caliche and rock occur in varying amounts throughout
the profile.

The Berthoud soils absorb water readily. Because they
have moderate slopes and occur below escarpments, they
are likely to be eroded by water if cultivated.

_ Berthoud loam, 1 to 3 percent slopes (BeB).—This soil

i1s on gentle slopes that lead into valleys and drains; the

slopes are generally 500 to 3,000 feet long. In many places
this soil is near Berthoud loam, 8 to 5 percent slopes,
which lies on the slope above.

Much of Berthoud loam, 1 to 3 percent slopes, is used
for native range, but some of the larger areas are used
for crops. Sorghum is the main crop. If this soil is culti-
vated, there is a moderate risk of water erosion, and about
half of the cultivated areas are already eroded. In a few
small areas, erosion is moderately severe. (Capability unit
ITTe-3; Hardland range site.)

Berthoud loam, 3 to 5 percent slopes (BeC).—This
moderately sloping soil is mostly in native grass and is
used for grazing. Areas that ave cultivated are used to-
grow sorghum; these minor aveas are eroded. Included
with this soil in mapping ave some small areas of Mansker
clay loam and of Potter soils. (Capability unit IVe-1;
Harvdland range site.)

AC

Bippus Series

The Bippus series is made up of deep, dark, granular
and clayey soils that ave well drained. The soils are on
alluvial flats and fans within the breaks.

The surface soil is dark grayish-brown clay loam, abount
10 inches thick. The subscil is brown to dark grayish-
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brown, granular clay loam that grades to lighter colored,
granular clay loam.

The parent material consists of strongly calcareous,
moderately fine textured sediments waghed down from
nearby slopes. The soils developed under short grasses.

The Bippus soils are darker colored and more clayey
than the Berthoud soils and generally have milder slopes.
They are davker colored and more strongly granular than
the Ulysses soils. The Bippus soils are similar to the
Spur soils, which occur on the flood plains of streams,
but they have concave, gentle slopes and occur above the
flood plains. Only one soil of the series—Bippus clay
loam—is mapped 1n the county.

The following describes a typical profile of Bippus clay
ingEl)in native range (NE14SE1/, sec. 36, T. 4 N.,, R

7Y .

Ay 0 to 7 inches, dark grayish-brown (10YR 4/2, dry; 3/2,
moist) clay loam; strong, fine, granular structure;
friable when moist; noncaleareous; gradual boundary.

AB 7 to 16 inches, brown (10YR 5/3, dry; 4/3, moist) clay
loam; moderate, fine, granular structure; hard when
dry; a few wormecasts; films of calcium carbonate;
strongly calcareous; gradual boundary.

B,; 16 to 23 inches, pale-brown (10YR 6/3, dry; 4.5/3, moist)
clay loam; compound, moderate, medium, prismatic
and weak, very fine, granular structure; hard when
dry; films and threads of calcium carbonate; strongly
calcareous; gradual boundary.

B3, 23 to 38 inches, light yellowish-brown (10YR 6/4, dry)
clay loam; compound, strong, coarse, prismatic and
weak, very fine, granular structure; slightly hard
when dry; a few thin films and threads of calcium
carbonate; strongly calcareous; gradual houndary.

C 38 to 45 inches, brown (7.5YR 5/4, dry), light clay loam;
weak, very fine, granular structure (almost structure-
less, but porous); slightly hard when dry; thin films
and threads of calcium carbonate; strongly calcareous.

The surface soil ranges from very dark grayish brown
to brown in color, from 4 to 20 inches in thickness, and
from heavy loam to clay loam in texture. Generally, this
soil is noncalcareous to depths of 6 to 12 inches, but in
some places it is calcareous throughout. Most slopes are
from 1 to 3 percent, but some are less than 1 percent.

Bippus clay loam (Bp).—This well-drained soil absorbs
water at a moderate rate. The soil is on low foot slopes,
on alluvial fans at the mouths of draws, and in the bot-
toms of draws. As a result, larger amounts of water flow
across this soil than flow across most other soils in the
county. If cultivated, the soil is likely to be eroded by
water. About 10 percent of the acreage is moderately
eroded.

Most of this soil is in native grass, but it is suited to
wheat and sorghum. (Capability unit ITTe-3; Hardland
range site.)

Dalhart Series

The Dalhart series is made up of deep, friable, sandy
soils that are well drained. The soils occur on uplands
in all parts of the county.

The surface soil is brown to dark-brown fine sandy
loam or loamy fine sand and is generally about 8 inches
thick. The layer beneath is dark yellowish-brown sandy
clay loam, 10 to 20 inches thick, that grades to yellowish-
brown, calcareous, sandy material.

The parent material of these soils is wind-laid sand
that was deposited as a mantle on the uplands. The soils
developed under short grasses.

These soils have more clay in the subsoil and are
deeper over free lime than the Otero and Vona soils.
They have a more sandy subsoil and substratum than
the Richfield and Ulysses soils.

The following describes a typical profile of Dalhart
fine sandy loam in a cultivated field (on the south side of
the road, about 1,300 feet west of the intersection of the
road, NE1,NEY sec. 36, T. 1N, R. 12 &.) :

A;p 0 to 5 inches, brown to dark-brown (10YR 5/3, dry;
3/3, moist) fine sandy loam; strong; fine, granular
structure; very friable when moist; noncalcareous;
abrupt boundary.

A; 5 to 10 inches, dark grayish-brown (10YR 4/2, dry;
2.5/2, moist) fine sandy loam; moderate to weak,
fine, granular structure; friable when moist; non-
calcareous; gradual boundary.

B; 10 to 28 inches, dark yellowish-brown (10YR 4/4, dry;
3/4, moist) sandy clay loam; compound, strong,
coarse, prismatic and weak, fine, granular structure;
hard when dry, and firm when moist; noncalcareous;
gradual boundary.

C 28 to 70 inches, yellowish-brown (10YR 5/4, dry; 4/4,
moist) sandy loam; moderate, very fine, granular
structure; soft to slightly hard when dry, but very
friable when moist; thin films and threads of segre-
gated lime; calcarcous; grades to loamy sand.

These soils are fairly uniform. In places, however, the
lime carbonate is leached only to a depth of 10 inches
and the B, horizon is less than 10 inches thick. . In some
places these soils grade to the mearby Vona and Otero
soils. In others they grade to Richfield soils.

Dalhart soils absorb water readily. They have a
moderately high capacity to store water. As a result,
crops can be grown consistently, even in dry years. The
soils are well suited to sorghum.

Dalhart fine sandy loam, 0 to 1 percent slopes (DaA).—
This is one of the most desirable soils in the county for
farming. It is nearly level and is easy to till. Included
in mapping are some areas in which there is as much as
6 inches of winnowed loamy fine sand on the surface.

Most of Dalhart fine sandy loam, 0 to 1 percent slopes,
is in crops. Grain sorghum is the principal crop, but
wheat and forage sorghum are grown in many places.
The soil is moderately susceptible to wind erosion. Water
erosion is seldom a problem. (Capability unit I1Te-2;
Sandy plains range site.)

Dalhart fine sandy loam, 1 to 3 percent slopes (DaB).—
Gently sloping and irregular topography mark arveas of
this soil. The soil occurs near Dalhart fine sandy loam,
0 to 1 percent slopes. Most of it is on ridges or stabilized
dunes that are 5 to 10 feet high and several hundred feet
wide. Included in mapping are some areas in which
there is as much as 6 inches of loamy fine sand on the
surface.

Generally, the surface layer and subsoil of Dalhart fine
sandy loam, 1 to 3 percent slopes, are thinner than those
of the profile described for the series. Also, in many
places lime is closer to the surface than in the typical
soil and the soil is more eroded.

This soil is moderately susceptible to wind and water
erosion. The west-facing slopes and the tops of the ridges
are generally the most eroded by wind. Most of this soil
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is used to grow grain sorghum and wheat. (Capability
unit I1Te-2; Sandy plains range site.)

Dalhart loamy fine sand, 0 to 3 percent slopes (DsB).—
This soil is nearly level to moderately sloping and
occurs in areas where there are many broad, stabilized
dunes and ridges. It is near areas of the Dalhart fine
sandy loams and Vona loamy fine sands.

The surface soil-is sandier than that of the profile
described for the series. It is highly susceptible to wind
erosion. If only a sparse cover of plants is kept on this
soil, the surface soil is shiffed about by the wind and is
piled up around the stubble of crops or around weeds.

Grain sorghum, to which this soil is well suited, is
the principal crop. A lister planter is used for planting
the sorghum so that the seed will be placed in the more
clayey subsoil. Some wheat is grown, but yields are only
moderate because of the sandy surface soil and the
severe risk of blowing. (Capability unit IVe-3; Deep
sand range site.)

Dalhart-Ulysses loams, 0 to 1 percent slopes (DuA).—
This complex is one of three complexes of Dalhart-
Ulysses soils. The soils are nearly level and are deep,
medium textured, and calcareous. They occur in intri-
cate mixtures on uplands in all parts of the county.

This complex is made up of Dalhart loam or heavy
fine sandy loam and Ulysses loam, together with soils
that are gradations between the two. Some areas are
made up wholly of Ulysses loam; others contain 5 to 50
percent of Dalhart soils.

The Dalhart soils in this complex are calcareous at
shallower depths than the typical Dalhart soils, and the
B horizon is weakly developed or absent. In some places
the surface soil is winnowed, grayish-brown fine sandy
loam. The subsoil, which is commonly brown loam,
ranges from sandy clay loam to light clay loam. The
substratum is less clayey and more sandy in the sloping
areas than in the nearly level aveas. The parent material
is light yellowish-brown sandy loam to sandy clay loam.
A profile description and characteristics typical of the
Dalhart and Ulysses soils are given under the respective
series.

Most of this complex is cultivated. The soils are well
suited to wheat and sorghum. There is a moderate
hazard of wind erosion; small, eroded areas make up
about 20 percent of the acreage. (Capability unit ITIe-1;
Hardland range site.) _

Dalhart-Ulysses loams, 1 to 3 percent slopes (DuB).—
This complex is on gently sloping ridges and hills. Most
of the areas are cultivated, and wheat and sorghum are
the main crops. The hazard of wind and water erosion
is moderate; small, eroded areas make up about 20 per-
cent, of the acreage. Frosion is the most severe on the
west-facing slopes and on the crests of ridges that are
exposed to wind. (Capability unit ITTe-3; Flardland
range site.)

Dalhart-Ulysses loams, 3 to 5 percent slopes (DuC).—
This complex is on moderately sloping hills, mainly in
the northern and southwestern parts of the county. It
is similar to Dalhart-Ulysses loams, 1 to 3 percent slopes.

The soils are better suited to grass than to cultivated
crops, but about 75 percent of the acreage is cultivated.
Sorghum is the main crop, although some wheat is
grown. There is risk of wind and water erosion, and

most of the areas are moderately eroded. The most
eroded areas are on the crests of ridges and on west-
facing slopes. Some soil materials have blown onto the
east-facing slopes and have accumulated there. (Capa-
bility unit IVe~1; Hardland range site.)

Lincoln Series

The Lincoln series consists of young alluvial soils that
are deep and sandy. The soils occur on the flood plains
of the Beaver River and its tributaries. They are the
principal soils along streams in the western half of the
county.

The surface soil is brown loamy fine sand that is 8 to
15 inches thick. Beneath the loamy fine sand is fine and
coarse sand. The water table generally is at depths
below 10 feet.

The Lincoln soils are sandier than other bottom-land
soils in the county. They developed in-sandy alluvium
under sand sage and tall grasses. Only one mapping
unit of this series—Lincoln soils—is mapped in the
county,

The following describes a typical profile of Lincoln
loamy fine sand in native grass rangeland (SW14SW14
sec. L, T.2N,R. 19 E.):

A; 0 to 10 inches, brown (10YR 5/3, dry; 4/3, moist) loamy
fine sand; weak, granular structure; soft to loose
when dry, and loose when moist; noncalecareous;
gradual boundary.

C 10 to 36 inches, light yellowish-brown (10YR 6/4, dry;
5/4 moist) fine sand; single grain; loose; slightly
calcareous.

Lincoln soils (ln)—This mapping unit is made up soils
that have little profile development. Except in areas
where floodwaters have deposited a thin layer of silt and
clay, the surface soil is sandy. In many places stratified
silt and sand occur at depths below 3 feet. Along Goff
Creek the depth to the water table is more than 10 feet,
but in places along the Beaver River and Palo Duro
Creek the water table is at a depth of 4 feet. In places
the soils are calcareous throughout.

Most of this mapping unit is in native range, and none
of it is cultivated. In a few areas the water table is in
reach of deep-rooted grasses. Meadow hay is generally
harvested from these areas. (Capability unit VIs-2;
Sandy bottom-land range site.)

Lofton Series

The Lofton series is made up of deep, dark-gray,
clayey soils that have a tight subsoil. The soils are
poorly drained. Many of the areas are in shallow depres-
sions that are generally 5 to 20 acres in size. The depres-
sions are within nearly level areas of the Richfield and
Dalhart soils. Some areas of Lofton soils are on low
benches that surround areas of Randall clay that are in
lower lying positions. :

The surface soil is dark-gray clay loam about 4 inches
thick. The subsoil is dark-gray to gray clay and is 25 to
40 inches thick.

Silt and clay, probably wind laid, is the parent mate-
rial of these soils. The soils developed under short
grasses.
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The Lofton soils are grayer than the Pullman soils.
They are not so compact as the Randall soils, and the
Randall soils are in deeper depressions. Only one soil of
this series—Lofton clay loam—is mapped in this county.
This soil is mostly in the northeastern part of the county.

The following dgscrlbes a typical profile of Lofton
clay loam in a cultivated field (NE1,SW1/ sec. 18, T. 5
N, R. 19 E., 600 feet south and 300 feet west of the
center of the section) :

Ay, 0 to 4 inches, dark-gray (10YR 4/i, dry; 3/1, moist)
clay loam; moderate, thin, platy structure; slightly
hard when dry, but friable when moist; noncal-
careous; abrupt boundary. -

By 4 to 35 inches, dark-gray (10YR 4/1, dry; 3/1, moist)
clay; moderately strong, fine and very fine, blocky
structure; very hard when dry, and firm when moist;
noncalcareous; clear boundary.

By, 35 to 44 inches, pale-brown (10YR -6/3, dry; 4/3, moist)
silty clay loam; moderately strong, fine and very
fine, subangular blocky structure; hard when dry,
and firm when moist; thin threads and scattered,
small, soft concretions of calcium carbonate; mod-
erately calcareous; gracdual boundary.

B; 44 to 56 inches, pale-brown (10YR 6/3, dry; 4/3, moist)
clay loam; weak, very fine, subangular blocky
structure; slightly hard when dry, and friable when
moist; slightly calcareous; gradual boundary.

C 56 to 62 inches, light yellowish-brown (10YR 6/4, dry;
4/4, moist) clay loam that contains more fine sand
than horizon just above; weak, very fine, granular
structure; friable when moist; slightly calcareous.

The texture of the surface soil is commonly clay loam,
but in areas where the Lofton soil occurs near the
Randall soil, the surface soil is silty clay loam or clay.
In areas that are surrounded by Dalhart soils, the
surface soil is loam to sandy loam.

The soil is high in organic matter and in minerals
needed by crops. The water-holding capacity is high.

Lofton clay loam (lo).—This soil occurs in depressions,
generally less than 10 acres in size, where water from
surrounding areas drains onto it. Because its subsoil is
blocky clay, the soil absorbs water slowly. Consequently,
it is frequently too wet to till or to harvest crops when
the surrounding soils have dried out. In irrigated fields,
areas of this soil require filling because of their low
position.

Wheat and grain sorghum are the principal crops.
(Capability unit IITw-1; Hardland range site.)

Mansker Series

The Mansker series consists of friable, calcareous,
loamy soils that are well drained. The soils are nearly
level to gently sloping. They occur along the edges of
the breaks or within them.

The surface soil is grayish-brown to dark grayish-
brown clay loam or loam that is 5 to 12 inches thick. Be-
neath it is pale-brown or light brownish-gray soil material,
10 to 15 inches thick, that grades to very pale brown to
white caliche. The layer of caliche is 10 to 20 inches
thick.

The parent material consists of strongly calcareous,
medium to moderately fine textured sediments from the
Ogallala formation. The vegetation was short grasses.

The Mansker soils are more strongly granular than
the Ulysses soils, which lack a distinct Ce. horizon.
Their surface soil is not so thick as that of the Berthoud

soils, and they have a more distinct, chalky C., horizon.
The Mansker soils are deeper than the associated Potter
soils, which are less than 12 inches thick over hard
caliche.

The following describes a typical profile of Mansker
clay loam in native range (300 feet north and 20 feet
west of the center of SWij sec. 5, T. 2 N, R. 17 &.) :

A, 0 to 8 inches, grayish-brown (10YR 5/2, dry; 3/2, moist)
clay loam; strong, fine and medium, granular struc-
ture; friable when moist; wormeasts; a few small, hard
concretions of caleium carbonate; calcareous; gradual
boundary.

AC 8 to 22 inches, pale-brown (10YR 6/3, dry; 5/3, moist)
clay loam, 30 percent consisting of hard and soft con-
cretions of calecium carbonate, the hard concretions
as much as 34 inch in diameter; moderately strong,
fine and very fine, granular structure; slightly hard
when dry, and friable when moist; wormeasts;
strongly calcareous; clear boundary.

22 to 32 inches, mixed very pale brown (LI0YR 8/3, dry)
clay loam and white (10YR 8/2, dry) calcium carbon-
ate, the mixture about 15 percent clay loam and 85
percent caleium carbonate; approximately 50 percent
of the concretions of calcium carbonate are soft, and
50 pereent are hard.

C 32 to 36 inches, hard caliche.

Ccu

The texture of the surface soil is commonly clay loam,
but in some places it is loam or fine sandy loam. The
color of the surface soil ranges from grayish brown to
dark grayish brown. The solum is 12 to 36 inches thick
over caliche. In some places scattered, small areas of
Potter soils occur within areas of Mansker soils, but they
make up less than 15 percent of an area.

The Mansker soils absorb water readily. Because of
the thinness of the solum, they have a low capacity to
store water. Their ashy surface soil makes them highly
susceptible to wind erosion.

Mansker clay loam, 0 to 3 percent slopes (MaB).—This
is the most extensive of the Mansker soils. More than
half of it is in native range. The cultivated areas are
mainly in wheat, but some sorghum is grown. This soil
is highly susceptible to wind erosion if the cover of grass
is removed by cultivation or overgrazing. (Capability
unit IVe—4; Hardland range site.)

Mansker clay loam, 3 to 5 percent slopes {(MaC).—This
moderately sloping soil occupies areas within the breaks
and extends into drainageways. Its profile is similar to
the profile described for the series.

Most of this soil is in grass; it is poorly suited to
culti)vation. (Capability unit VIe-2; Hardland range
site.

Mansker soils, severely eroded (MnC4).—This mapping
unit has gentle to moderate slopes. It is made up of soils
that have been severely eroded by wind and water. The
soils resemble the typical soil described for the series
but lack an A; horizon and part or all of the AC horizon.

The surface soil is pale brown to very pale brown
and contains many hard concretions of calcium carbon-
ate. This mapping unit is not suited to cultivation.
(Capability unit V1e-2; Shallow range site.)

Mansker-Potter complex (Mp).—This complex is made
up of Mansker and Potter soils so intermingled that it
was not practical to map them separately. The complex
occurs mainly along the Beaver River and its tributaries.
It occupies two distinet types of topography. In the
first type are fairly smooth, nearly level to gentle slopes;
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70 to 85 percent of this type is occupied by Mansker
soils, and 15 to 30 percent, by Potter soils. The other
type consists of rough and dissected areas where slopes
are moderate to steep; 40 to 80 percent of this type con-
sists of Mansker soils, and 15 to 60 percent, of Iotter
soils.

In the rough arveas some tracts of Berthoud soils are
mapped with these soils. In a few places in the south-
western part of the county, there arve outcrops of soils of
this complex within nearly level areas of the upland
plains. These aveas are too rocky to cultivate without
damaging farm implements. Most farmers have left
them in native grasses or, if the areas were once cul-
tivated, have since ceased to cultivate them. Profile
descriptions and other characteristics typical of the
Mansker and Potter soils arve given under the respective
series.

This mapping unit is used mostly for rangeland con-
sisting of native grasses, for which it is well suited.
(Capability unit VIe-2; Mixed hardlands and shallow
range site.)

Otero Series

The. Otero series is made up of deep, calcareous fine
sandy loams that have a sandy subsoil. The soils are well
drained. They occur on the uplands and on high stream
terraces.

The surface soil is brown to grayish-brown fine sandy
loam that is about 7 inches thick. Beneath it is a layer
of sandy loam, 10 to 24 inches thick, that grades to the
parent material. The parent material is loose, calcareous
loamy fine sand of local origin. The soils developed
under short grasses, sand sagebrush, and yucca.

The Otero soils have less clay in the subsoil than the
Dalhart soils and are calcareous at shallow depths. They
are less sandy and more limy than the Vona soils.

The following describes a typical profile of Otero fine
sandy loam in native range (southeast corner of SWij
sec. 85, T. 1 N, R. 18 E.):

A; 0to 7inches, brown (10YR 4/3, dry; 3/2, moist) fine sandy
loam; strong, fine and very fine, granular structure;
slightly hard when dry; slightly calcareous; gradual
boundary. :

B 7 to 21 inches, brown (I0YR 5/3, dry; 4/3, moist), light
sandy clay loam; compound, strong, coarse, prismatic
and strong, fine, granular structure; soft when dry;
a few films of calcium carbonate; calcareous; gradual
boundary.

21 to 42 inches, very pale brown (10YR 7/4, dry; 5/3,
moist) loamy fine sand; single grain; loose; very
strongly caleareous.

The surface soil ranges from 5 to 15 inches in thick-
ness. It is brown to grayish brown in color, and in places
it is not calcareous. The subsoil ranges from light sandy
clay loam to sandy loam in texture and from 10 to 24
inches in thickness. In general, it has a granular struc-
ture, but in many places the structure is prismatic. The
subsoil is generally the same color as the surface soil,
but in places it contains small, hard concretions of lime.
The parent material is loose, calcateous loamy fine sand
that is pale brown, very pale brown, light yellowish
brown, brown, reddish yellow, or light. gray.

Otero fine sandy loam (Ot).—This gently sloping to
moderately sloping soil occurs near the Vona and

Ccn

Dalhart soils. It absorbs water readily but is droughty.
The surface soil is Iimy and sandy; it is highly suscep-
tible to wind erosion. Most of this soil that has been
cultivated has been damaged by wind erosion. The soil
i1s well suited to grass, but broomecorn and sorghum are
the main crops. (Capability unit IVe-2; Limy sandy
plains range site.)

Otero-Vona fine sandy loam (Ov).—This complex is
made up mainly of Otero and Vona soils so intermixed
it was not, practical to map them separately. The soils
are gently undulating to strongly sloping. They occur
in the southeastern part of the county and on uplands
along the tributaries of Gofl Creek and the Beaver River.

The Otero and Vona soils are the principal soils in this
complex, but several calcareous fine sandy loams that
have slopes of 8 to 12 percent are included. The propor-
tion of the several soils making up the complex varies
from place to place. Generally, about 40 percent is Otero
fine sandy loam; 35 percent, Vona fine sandy loam; 15
percent, Dalhart fine sandy loam; and 10 percent, Potter,
Mansker, Lincoln, and other soils.

Commonly, the Otero soil oceurs in moderately slop-
ing areas and on rounded knolls; the Vona soil, in
strongly sloping areas and along the natural drains;
and the Potter and Mansker soils, as outcrops, narrow
bands, and escarpments. The soils have developed from
sandy loam that was deposited as a mantle over the
Ogallala formation. Profile descriptions and other
chavacteristics typical of these soils are given under the
particular series.

Most. of this mapping unit is used for rangeland
consisting of native grasses, for which it is well suited.
(Capability unit VIe-1: Sandy plains range site.)

Potter Series

The Potter series consists of very shallow, strongly
calcareous, loamy soils that are underlain by caliche. The
soils are excessively drained. They occupy the rough, dis-
sected areas of the breaks.

The surface soil is grayish-brown loam to elay loam
and 1s about 8 inches thick. It overlies white to very
pale brown, hard, consolidated caliche that is several feet
thick.

The parent material is caliche or a mixture of earth,
gravel, and caliche that contains 50 percent or more
calcium carbonate.

The Potter soils are less well developed and are shal-
lower over caliche than the Mansker soils with which
they are associated. Only one mapping unit of this
series—Potter soils—is mapped in this county.

The following describes a typical profile of Potter
}97&%1 )in native range (NEYNE1, sec. 19, T. 1 N., R.

A; 0 to 10 inches, grayish-brown (10YR 5/2, dry; 3/2 ,moist)
loam; strong, fine, granular structure; very friable;
very. strongly calcareous; abrupt boundary.

10 to 20 inches +, white (10YR 8/2, dry), indurated to
semi-indurated caliche.

Cca

In most places the texture is loam or clay loam, but in
a few places it is gravelly loam or fine sandy loam.
Depth to caliche ranges from 2 to 12 inches. Generally,
the underlying caliche is hard and rocklike, but in some
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places it consists of lime-cemented pebbles and nodules.
The caliche ranges in thickness from 6 inches to 3 feet
or more. In most places the soils have slopes between
5 and 20 percent, but a few small areas are nearly level.

Potter soils (Pt}.—The soils of this mapping unit have
strong slopes and a strong, granular structure. They
are underlain by a layer of broken caliche. As a result,
drainage is excessive. The texture of the surface soil is
loam to clay loam. Included in mapping are some areas
of Mansker and Berthoud soils that were too small to
map separately.

The soils are not suited to cultivation. They are used
for native range, but the cover of grass is sparse. (Capa-
bility unit VIIs-1; Shallow range site.)

Pullman Series

The Pullman series consists of deep, dark, clayey soils
that have a subsoil of blocky clay. The soils are nearly
level. They are on upland flats between the Beaver River
and Frisco and Coldwater Creeks.

The surface soil is dark grayish-brown to dark-brown,
heavy clay loam that is about 6 inches thick. It is under-
lain by dark-brown clay, 15 to 25 inches thick, that
grades to lighter colored, calcareous clay loam.

The parent material consists of fine-textured sediments
that were deposited by wind and water. The soils de-
veloped under a dense cover of short grasses. )

The Pullman soils are similar to the Richfield soils,
but their subsoil consists of more compact, blocky clay.
They are less gray and have better surface drainage than
the Lofton soils. Only one soil of the series—Pullman
clay loam—is mapped in this county.

The following describes a typical profile of Pullman
clay loam in a cultivated field (on the north side of the
road approximately 1,000 feet east of the southwest
corner, SW14SE1, sec. 11, T. 2 N, R. 14 E.):

Ay, 0 to 5 inches, dark grayish-brown to dark-brown (10YR
4/2.5, dry; 3/2.5, moist) clay loam; weak, very fine,
granular structure; slightly hard when dry; non-
caleareous; abrupt boundary.

B; 5 to 15 inches, dark-brown (10YR 4/3, dry; 3/3, moist)
clay; compound, moderately strong, coarse, blocky
and weak, fine, blocky structure; very hard when
dry, and very firm and very compact when moist;
prominent clay skins; noncalcareous; gradual bound-

ary.

B; 15 to 32 inches, dark-brown (10YR 4/3, dry; 3/3, moist)
clay; moderate, very fine, blocky structure; very
hard when dry, and very firm when moist; clay
skins; calcareous; gradual boundary.

C 32 to 44 inches, brown (10YR 4.5/3, dry; 3/3, moist) clay
loam; weak, very fine, subangular blocky structure;
slightly hard when dry; films and streaks of lime and
a few semi-indurated concretions of calcium car-
bonate; strongly calcareous.

The Pullman soil absorbs water very slowly, and
surface drainage is slow. The soil stores large quantities
of water. It is well supplied with organic matter and
minerals essential for the growth of crops.

Pullman clay loam (Pm).—This soil is fairly uniform.
The A horizon is 8 to 8 inches thick. The B horizon is
10 to 25 inches thick and ranges from very dark brown
to brown in color.

This soil is slightly susceptible to wind and water
erosion. Most of it is slightly eroded.

Most of this soil is cultivated. It is well suited to dry-
land wheat. Sorghum grows well only in exceptionally
wet seasons or under irrigation. If irrigated, the soil
needs a long watering time. (Capability unit ITIc-1;
Hardland range site.)

Randall Series

The Randall series consists of deep, clayey soils that
are poorly drained. The soils occur on the bottoms of
deep depressions or playas in uplands throughout the
county.

The surface soil is very dark gray clay that is 10 to 20
inches thick. It overlies very dark gray, massive clay
that is several feet thick. The parent material consists
of fine-textured sediments.

The Randall soils are more compact and clayey than
the Lofton soils, which occur in many of the shallower
depressions. Only one soil of the series—Randall clay—
is mapped in this county.

The following describes a typical profile of Randall
clay (NW 1/ sec. 11, T.2N,R. 15 E.) :

A 0 to 14 inches, very dark gray (10YR 3/1, dry) clay;
moderate, fine, blocky structure; very hard when
dry; noncalcareous; gradual boundary.

14 to 48 inches, very dark gray (10YR 3/1, dry) clay;
weak, very fine, blocky structure (almost massive);
very hard when dry, and plastic when wet; a few
very small concretions of calcium carbonate and
iron; noncalcareous; gradual boundary.

C 48 to 68 inches, very dark grayish-brown (I0YR 3/2,

dry) clay; structureless (massive); compact; a

few brown mottles and a few scattered concretions
of iron; calcareous.

AC

The surface soil is very dark gray to gray clay that is
10 to 20 inches thick. Generally, the soil is noncalcareous
to a depth of 4 feet, but in places, where it occurs near
soils that are strongly calcareous, it is calcareous through-
out.

Randall clay (Ra).—This soil receives excess water from
surrounding areas. At times, following periods of heavy
rainfall, it is covered by as much as 20 feet of water that
sometimes remains for many months. The soil is not
suited to cultivation, and most of it is not cultivated.
(Capability unit Vw-1; Hardland range site.)

Richfield Series

The Richfield series consists of deep, dark, clayey soils
that are well drained. Locally, the soils are called hard-
land. They are nearly level and occupy large areas on
uplands in all parts of the county. The soils are the
most extensive of any in the county.

The surface soil is dark grayish-brown to grayish-
brown silt loam or clay loam and is generally about 6
inches thick. Beneath the surface soil is dark grayish-
brown, compact clay that is 6 to 20 inches thick. The
clay grades to light-colored, highly calcareous parent
material of wind-laid silt (loess). The soils developed
under short grasses.

The Richfield soils are similar to the Pullman soils but
have a less compact, clayey subsoil. They have a more
compact, clayey subsoil and are deeper to free lime than
the Ulysses soils with which they are associated. They
are less sandy than the Dalhart soils.
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The following describes a typical profile of Richfield
clay loam in a cultivated field (on the west side of the
road about 1,200 feet north of the intersection of the
road, SE1,SK1, sec. 28, T.6 N,, R. 12 .} :

A;, 0 to 6 inches, dark grayish-brown (10YR 4/2, dry; 2/2,
moist) clay loam; granular structure; friable when
moist; noncalcareous; clear boundary.

B, 6 to 15 inches, dark grayish-brown (10YR 4/2, dry; 3/2,

moist) clay loam; moderate, fine, subangular blocky

structure; firm when moist; prominent clay skins;
noncalcareous; gradual boundary.

15 to 30 inches, pale-brown (10YR 6/3, dry; 5/3, moist)
clay loam; moderate, medium, granular structure;
friable when moist; small, soft lime concretions; very
strongly calcareous; gradual boundary.

C 30 to 68 inches, brown (7.5YR 5/4, dry; 4/4, moist) clay
loam; weak, fine, granular structure (nearly massive,
but porous and permeable); friable when moist;
calcareous.

The surface soil ranges in texture from heavy clay
loam to loam, and in thickness, from 4 to 16 inches. The
subsoil is clay loam, 6 to 20 inches thick, with a sub-
angular blocky to granular structure. Depth to calcareous
material ranges from 12 to 25 inches.

Included in mapping are small areas of Ulysses soils
that are calcareous throughout or that are transitional
to the Mansker soils. These included soils are associated
with the Richfield soils and occur in slightly convex
areas. Near Hough, the Ulysses soils are on long, narrow
ridges and oval hills within areas of Richfield soils.

In a few places, especially near Goodwell and Tex-
homa, there are outcrops of caliche soils of the Mansker
and Potter series within areas of Richfield soils. In
some places Lofton clay loam occurs in slight depres-
sions, less than 5 acres in size, within areas of the Rich-
field soils; most of these areas are in the northeastern
part of the county.

The Richfield soils in the northeastern quarter of the
county are associated with Dalhart soils. Tere, Richfield
soils generally have less clay than the Richfield soils in
other parts of the county, and they contain more sand or
silt. Richfield loam, thick surface, and Richfield fine
sandy loam occur mainly in this area.

The principal areas of Richfield soils are on a large
plain immediately north of the Beaver River and Goff
Creek. The plain, which extends into Kansas, is occupied
mainly by Richfield soils, except for the northwestern
corner and along the State line north of Flooker and
Tyrone. Another large area is between the breaks of
Goff and Sand Creeks. Still another occurs between the
breaks of the Beaver River and Frisco and Coldwater
Creeks.

The Richfield soils absorb water slowly and store
large quantities of it. They are well supplied with
organic matter and with the minerals needed by crops.
The soils are well suited to dryland wheat and to all the
irrigated crops that grow well in this county.

Richfield clay loam (Rc).—This nearly level soil occu-
pies large areas and is one of the most productive soils
in the county. It is, therefore, desirable for large-scale
farming and commands a high price on the local land
market.

The soil is slightly susceptible to erosion by wind and
water, and most of it is eroded to some extent. Winter
wheat is the principal crop (fig. 7). (Capability unit
ITTc-1; Hardland range site.)

Cnn

Figure 7—Harvesting wheat grown on Richfield clay loam.

Richfield loam, thick surface (R).—This is the most
productive wheat soil in the county. It is similar to the
typical soil described for the series, but its surface soil
has a texture of loam to silt loam and is 10 to 16 inches
thick.

The soil is slightly susceptible to wind and water
erosion. Much of it is slightly eroded, and about 10
percent of it is moderately eroded. Winter wheat is the
main crop. (Capability unit IIIc-1; Hardland range
site.)

Richfield fine sandy loam (Rf).—This soil is desirable
for farming. It is similar to the typical profile described
for the series, but its surface layer is sandy loam and is
6 to 12 inches thick. The subsoll is clay loam. Included
in mapping are some areas that have as much as 6 inches
of winnowed loamy fine sand on the surface.

This soil is easy to till, and most of it is cultivated.
Grain sorghum is the principal crop, but wheat is grown
in many places. The soil is moderately susceptible to
wind erosion. Water erosion is seldom a problem. (Capa-
bility unit I1Te-2; Sandy plains range site.)

Spur Series

The Spur series consists of deep, dark, friable soils
that are clayey and loamy. The soils occur on the flood
plains of the Beaver River and its main tributaries.

The surface soil is dark grayish-brown, calcareous
clay loam to loam that is about 18 inches thick. It over-
lies a slightly more clayey layer that is grayish brown
and calcareous.

The parent material consists of calcareous, fine- and
medium-textured, alluvial sediments. Most of it is of
local origin.

The Spur soils are less gray in color and are less
clayey than the Sweetwater soils. They also have a



TEXAS COUNTY, OKLAHOMA 15

deeper water table. They are less sandy than the Lincoln
and Bayard soils. Only one unit of this series—Spur
soils—is mapped in this county.

The following describes a typical profile of Spur clay
loam in native range (SW14SW1/ sec. 6, T. 1 N., K.
16 E.):

A, 0 to 20 inches, dark grayish-brown (10YR 4/2, dry; 2/2,
moist) clay loam; moderately strong, fine and
medium, granular structure; friahle when moist;
calcareous; gradual boundary.

AC 20 to 28 inches, grayish-brown (10YR 5/2, dry; 3/2,
moist) clay loam; moderately weak, fine and medium,
granular structure; hard when dry, and firm when
moist; calcareous; gradual boundary.

C 28 to 42 inches, light brownish-gray (10YR 6/2, dry;
5/2, moist) clay loam; weak, granular structure; hard
when dry; a few, very small mottlés of olive yellow
(2.5Y 6/6, dry) in the lower 2 inches; many soft
spots and streaks of calcium carbonate; strongly
calcareous.

The surface soil ranges from brown to dark grayish
brown in color and from 12 to 24 inches in thickness. The
texture is commonly clay loam but ranges to loam. In
some places a sandy layer, several inches thick, has
recently been deposited. The subsoil is clay loam to
loam. In many places the substratum consists of strati-
fied sand, silt, and clay. Depth to the water table is
generally more than 42 inches. In some places along
Palo Duro Creek, which drains an area of soils of the
Permian red beds, the color of the soils is as red as
hue 2.5YR.

_ Spur soils (Sp).—The soils of this mapping unit are de-
sirable for farming. They are nearly level and are easy
to till. The texture of the surface soil ranges from clay
loam to loam, but in places sand has been deposited on
the surface. Included in mapping are some areas of the
associated Sweetwater, Lincoln, and Bayard soils that
were too small to map separately.

These soils are well suited to dryland wheat and to all
of the irrigated crops grown in the county (fig. 8). They
are moderately well suited to sorghum. Most of the
large areas are cultivated. The small areas and those

Figure 8~—Alfalfa hay grown on irrigated Spur soils; the cattle
in the background are grazing on irrigated pasture.

areas that are inaccessible are in native grass. (Capa-
bility unit IITe-1; Loamy bottom-land range site.)

Sweetwater Series

The Sieetwater series consists of dark bottom-land
soils that are poorly drained. The soils occur along the
Beaver River and the larger creeks.

The surface soil is gray to dark grayish-brown silty
clay loam that is 6 to 16 inches thick. The subsoil is sandy
loam to fine sand that is wet within 3 feet of the surface.

The parent material consists of calcareous sandy
alluvium recently deposited by adjacent streams.

The water table is at shallower depths in the Sweet-
water soils than in such other bottom-land soils as the
Bayard, Lincoln, and Spur. Also, the Sweetwater soils
are more grayish than those soils. Only one unit of this
series—Sweetwater soils—is mapped in this county.

The following describes a typical profile of a Sweet-
water soil in native range (in the eastern half ST/ sec.
12, T.3 N, R. 15 E.):

A; 0 to 3 inches, light brownish-gray (2.5Y 6/2, dry; 4/2,
moist) silty clay loam that has a thin crust of very
fine powdery salt on the surface; strong, very fine,
subangular blocky structure; hard when dry, and
sticky when wet; calcarcous; clear boundary.

Ay, 8 to 12 inches, gray (10YR 5/1, dry; 3/1, moist) silty clay
loam; moderately strong, very fine, subangular blocky
structure; hard when dry, and plastic when wet;
calcareous; clear boundary.

C; 12 to 26 inches, light-gray (2.5Y 7/2, dry; 5/2, moist)
silty clay loam; moderate, very fine, subangular
blocky structure; plastic when wet; calcarcous;
abrupt boundary.

C» 26 to 34 inches, grayish-brown (2.5Y 5/2, moist) loamy
fine sand; structureless; calcareous; permanently wet;
abrupt boundary.

Cs 34 to 42 inches, black (N 2/, moist) clay; massive; very
plastic when wet; calcareous; permanently wet.

In most places the texture of the surface soil is silty
clay loam to clay loam. In some small areas it is loam,
and in a few areas it is loamy fine sand underlain by
stratified clay and sand. Its color is gray, black, or
grayish brown. The substratum is variable, but generally
there is a wet, sandy layer at depths within 42 inches of
the surface. In many places this sandy layer is grayish,
and olive-brown to light yellowish-brown mottles are
common. There is a layer of black, wet clay below the
sandy layer in many places. The water table is generally
within 8 feet of the surface in summer, and in places it
rises to the surface in winter. In the few areas where the
surface soil is loamy fine sand, the water table is at depths
of 2 to 3 feet. . .

Sweetwater soils (Sw).—The soils of this mapping unit
are nearly level, and in most places they are smooth. The
large, smooth areas are used for meadows. A small
acreage is cultivated, and the rest is in native range.
(Capability unit Vw-2; Subirrigated range site.)

Tivoli Series

The Tivoli series is made up of deep, loose, sandy
soils. The soils occupy dunes. The largest area is north
of the Beaver River, southeast of Adams.

The surface soil is pale-brown fine sand that is about
8 inches thick. It overlies light yellowish-brown fine
sand that ranges from 5 to 30 feet or more in thickness.
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The soils are on steep dunes that are 20 to 50 feet high.
They generally have slopes of more than 12 percent.

The parent material consists of fine sand that has been
blown into dunes by the wind. These soils developed
under a sparse cover of tall grasses and sand sage.

The Tivoli soils are sandier and less coherent through-
out than the Vona soils with which they are associated.
Only one soil of this series—Tivoli fine sand—is mapped
in this county.

The following describes a typical profile of Tivoli fine
sand in native range (SENE, sec. 1, T. 2 N,, R.
19 E.):

A, 0 to 8 inches, pale-brown (10YR 6/3, dry; 5/3, moist) fine
sand; single grain; loose; noncalcarcous; clear bound-

C 8to ‘]gg.illclles +, light yellowish-brown (10YR 6/4, dry)
fine sand; single grain; loose; noncalcareous.

Except for the surface soil, which ranges from 3 to 10
inches in thickness, the soil is fairly uniform.

Tivoli fine sand (Tv).—This soil absorbs water readily;
runoff is rare. It has very low water-holding capacity.

The soil is low in fertility and is suitable only for
native range. None of it is cultivated. Most of it has
sufficient cover of sand sage and grasses to keep it from
eroding. There are only three or four active sand dunes.
(Capability unit VIIe-1; Dune range site.)

Ulysses Series

The Ulysses series is made up of deep, moderately
fine textured, calcareous soils. The soils are well drained
and occur on uplands in all parts of the county.

The surface soil is grayish-brown to brown clay loam
to loam that is about 7 inches thick. The layer under-
Iying it has the same texture as the surface soil but is
brown to pale brown. Under this is a less clayey layer
of light yellowish-brown to very pale brown soil mate-
rial.

The parvent material consists of wind-laid silt, (loess)
that contains varying amounts of fine sand. The soils
developed under short, grasses.

The subsoil of the Ulysses soils is less clayey and more
friable than that of the Richfield soils, and the Ulysses
soils are calecareous at shallower depths. They are less
friable and have weaker structure than the Berthoud
soils and are not so strongly granular as the Mansker
soils. In addition, the Mansker soils have a distinct Ce,
horizon.

The following desecribes a typical profile of Ulysses
clay loam in a cultivated fleld (1,400 feet east and 200
feet north of the southwestern corner of NWij sec. 13, T.
6N, R. 11 E):

A,, 0 to 5 inches, grayish-brown (10YR 5/2, dry; 3.5/2, moist)
silty clay loam; weak, very fine, granular structure;
friable when moist; ecalcareous; clear boundary.

B, 5 to 22 inches, pale-brown (10YR 6/3, dry; 4.5/3, moist)
silty clay loam that has about 2 percent of soft to
semi-indurated, whitish concretions of calcium car-
bonate; moderately weak, fine and very fine, sub-
angular blocky and weak, prismatic structure; friable
to slightly firm when moist; strongly calcareous;
gradual boundary.

C 22 to 33 inches, light yellowish-brown (10YR 6/4, dry)

silt loam; weak, very fine, granular structure; friable
when moist; many fine root holes; calcareous.

The surface soil ranges from loam to clay loam in
texture. It is grayish brown, brown, or dark grayish
brown in color and is 4 to 15 inches thick. These soils
are generally calcareous throughout, but in places they
are noncaleareous in the uppermost 12 inches. The B
horizon is very weakly developed or is absent. In some
places the profile has alternating layers of silty and
sandy soil materials; in others, the profile is silty and
has a surface layer of sandy loam or vice versa. Hard
concretions of calecium carbonate occur in the upper-
most 6 inches in some places. The B and C horizons in
places have a slightly reddish (7.5YR) hue.

These soils absorb water readily. They have a moder-
ate capacity te store water and are moderately produc-
tive. The soils are well suited to dryland wheat and to
all the irrigated crops commonly grown in the county.

Ulysses clay loam, 0 to 1 percent slopes (UcA).—This
soil occurs in nearly level to slightly convex areas. In-
cluded in mapping are some areas of Richfield clay loam
that were too small to map separately; in some places as
mp]ch as 10 percent of an area consists of the Richfield
soil.

Most of Ulysses clay loam, 0 to 1 percent slopes, is
cultivated. The main crop is wheat. The soil is moder-
ately susceptible to wind erosion. Most of it is somewhat
eroded. (Capability unit IITe-1: Hardland range site.)

Ulysses clay loam, 1 to 3 percent slopes (UcB).—Some
areas of this soil occur on ridges and oval hills that ave
5 to 200 acres in size. Others are on gentle slopes that
lead to draws.

Most. of this soil is enltivated. Wheat is the main crop.
The soil is moderately susceptible to erosion by wind and
water. All of it is somewhat eroded, but the severely
eroded areas are too small to map separately. (Capability
unit ITTe-3; Hardland range site.)

Vernon Series

The Vernon soils are shallow and reddish. They occur
in rough, broken areas in the southeastern corner of the
county.

The surface soil is red to yellowish-red clay loam to
silt loam. It overlies shale, siltstone, or sandstone. In
many places there are outcrops of unweathered shale or
sandstone,

The parent material is shale, siltstone, and sandstone.
In some places this material occurs in solid layers, but in
others broken fragments of all three materials are mixed
together. The soils developed under short and mid grasses.

The Vernon and Woodward soils developed from simi-
lar parvent material, but the profile of the Vernon soils
is thinner over the parent material than that of the Wood-
ward soils. Only one unit of this series—Vernon
loams—is mapped in this county.

The following describes a typical profile of Vernon
clay loam in native range (500 feet west and 5 feet south
of the northeastern corner of NE14 sec. 24, T. 1 N,, R.
18.):

A 0 to 5 inches, yellowish-red (5YR 5/6, dry and moist)
silty elay loam; weak, very fine, granular structure;
friable when moist; weakly calcareous; gradual
boundary.

AC 5 to 9inches, red (2.5YR 5/6, dry; 3/6, moist) clay loam;