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Major fieldwork for this soil survey was done in the period 1956-63. Soil names and descrip-

tions were approved in 1965. Unless otherwise indicated, statements in this publication refer

to conditions in the county in 1965. This survey was made cooperatively by the Soil Conser-

vation Service and the Texas Agricultural Experiment Station; it is part of the technical
assistance furnished to the Tierra Blanca Soil Conservation District.

HOW TO USE THIS SOIL SURVEY

HIS SOIL SURVEY of Deaf Smith

County, Texas, contains information
that can be applied in managing farms and
ranches; in selecting sites for roads, ponds,
buildings, or other structures; and in ap-
praising the value of tracts of land for
agriculture, industry, or recreation.

Liocating Soils

All of the soils of Deaf Smith County
are shown on the detailed map at the back

of this survey. This maip consists of many
T

sheets that are made from aerial photo-
graphs. Each sheet is numbered to corre-
spond with numbers shown on the Index
to Map Sheets.

On each sheet of the detailed map, soil
areas are outlined and identified by sym-
bol. 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 the symbol belongs.

Finding and Using Information

The “Guide to Mapping Units” can be
used to find information in the survey.
This guide lists all of the soils of the county
in alphabetic order by map symbol. It
shows the page where each kind of soil is
described, and also the page for the capa-
bility units, range sites, or any other group
in which the soil has been placed.

Individual colored maps showing the
relative suitability or limitations of soils
for many specific purposes can be devel-
oped by using the soil map and informa-
tion in the text. Interpretations not
included in the text can be developed by

grouping the soils according to their suit-
ability or limitations for a particular use.
Translucent material 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 lim-
itation can be colored yellow, and those
with a severe limitation can be colored red.

Farmers and those who work with farm-
ers can learn about use and management of
the soils in the soil descriptions and in the
discussions of the capability units and
range sites.

Game managers, sportsmen, and others
concerned with wildlife will find informa-
tion about soils and wildlife in the subsec-
tion “Use of Soils for Wildlife.”

Ranchers and others interested in range
can find, under “Use of Soils as Range,”
groupings of the soils according to their
suitability for range, and also the plants
that grow on each range site.

Engineers and builders will find under
“Engineering Uses of Soils” tables that
give engineering descriptions of the soils
in the county and that name soil features
that affect engineering practices and
structures.

Scientists and others can read about how
the soils were formed and how they are
classified in the section “Genesis, Classifi-
cation, and Morphology of Soils.”

Newcomers in Deaf Smith County may
be especially interested in the section “Gen-
eral Soil Map,” where broad patterns of
soils are described. They may also be
interested in the section “General Nature
of the County.”

Cover picture:

Irrigated lettuce on Ulysses clay loam, 0 to 1
percent slopes. City of Hereford is in the background.

For sale by the Superintendent of Documents, U.S. Government Printing Office
Washington, D.C. 20402
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EXPLANATION
Series Year and Series Number

Series year and number were dropped from all soil surveys sent to the printer after December 31, 1965. Many
surveys, however, were then at such advanced stage of printing that it was not feasible to remove series year
and number. Consequently, the last issues bearing series year and number will be as follows:

Series 1957, No. 23, Las Vegas and Eldorado Valleys Series 1960, No. 31, Elbert County, Colo. (Eastern Part)

Area, Nev. Series 1961, No. 42, Camden County, N.J.
Series 1958, No. 34, Grand Traverse County, Mich. Series 1962, No. 13, Chicot County, Ark.
Series 1959, No. 42, Judith Basin Area, Mont. Series 1963, No. 1, Tippah County, Miss.

Series numbers will be consecutive in each series year, up to and including the numbers shown in the foregoing
list. The soil survey for Tippah County, Miss., will be the last to have a series year and series number.,

n




SOIL SURVEY OF DEAF SMITH COUNTY, TEXAS

BY LUTHER C. GEIGER, HERBERT E. BRUNS, AND BILLY R. CHANCE, SOIL CONSERVATION SERVICE!

UNITED STATES DEPARTMENT OF AGRICULTURE IN COOPERATION WITH TEXAS AGRICULTURAL EXPERIMENT
STATION

DEAF SMITH COUNTY is in the western part of
the Panhandle of Texas (fig. 1). The county consists

of 964,480 acres, or about 1,500 square miles. It is rec--

tangular and about 50 miles long and 30 miles wide.
Elevations range from about 4,450 feet on the western
edge of the county to about 3,650 feet along Tierra Blanca
Creek.

BaowNSVILLE

*State Agricultural Experiment Station

Figure 1.—Location of Deaf Smith Couhty in Texas.

Wheat and grain sorghum are dryfarmed and are also
the main irrigated crops. Significant acreages of irrigated
vegetables and sugarbeets are grown. Beef production is
important. Most of the northwestern part of the county
consists of ranches. Several thousand cattle are fattened
each year in feedlots, where vegetable byproducts, silage,
and locally grown grains are used as feed.

The climate of Deaf Smith County is semiarid. During
periods of droughts dryland crops produce little or no
harvest. These droughts are followed by years when
rainfall is sufficient for favorable yields.

1 Assisting with the fieldwork were Louts JacqQuor and DonNNIE
SwurrH, Soil Conservation Service.

Deaf Smith County is in the southern part of the
Great Plains, which extend from Texas into Canada.
Most of the county is on a smooth tableland called the
High Plains. About 95 percent of it is a nearly level table-
land. The rest, about 60,000 acres, is in the Canadian
breaks. Geologically, the High Plains formed from Rocky
Mountain outwash and an overlying loess mantle. The
Canadian breaks formed in material washed from older,
low-lying Triassic and Permian red-bed deposits.

The High Plains tableland is nearly level but tilted to
the east at an average grade of about 10 feet per mile. Ex-
cept for a few low rises and many playas, or depressions,
the main surface is smooth. Slopes are even, not concave
nor convex. Runoff water flows into the playas from the
nearly level areas. These playas are dish shaped and range
from less than 1 acre to several hundred acres in size. They
consist of a central basin in which runoff is held, a higher
nearly level bench or terrace, and an outer rim that slopes
to the main surface.

In Deaf Smith County the High Plains is dissected by
three moderate-sized streams, which have cut down
through the upper part of the High Plains deposits. The
largest stream 1s Tierra Blanca Creek. It heads in New
Mexico, runs eastward across the southern part of the

‘county, and empties farther on into the drainage system

of the Red River. Palo Duro Creek and North Palo Duro
Creek head in the northeastern part of the county and,
likewise, drain eastward into the Red River system.

In the northwestern part of the county are the Cana-
dian breaks. Here, headwater erosion by the drainage sys-
tem of the Canadian River has eroded deposits from the
High Plains, This erosion has lowered the landscape and
exposed, in places, the underlying Triassic red bed. The
main plain of the Canadian breaks, however, consists of
outwash from the red bed. Since the underlying Triassic
red bed slopes to the southeast and, toward the Canadian
River, the surface drainage system is to the northwest, an
obsequent stream pattern has developed in this area. An
obsequent stream 1s one that flows in a direction opposite
that of the consequent drainage. This condition has pre-
vented rapid downcutting into resistant rock. It has
formed by the streams and resulted in a gently rolling
plain that is interspersed with flats and valley fills.

Several other landforms are in the Canadian breaks.
Rough broken land along the escarpment 1s the most
prominent. Below the escarpment is a narrow area of
strong foot slopes and steep hills and ridges. Adjoining

1
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these to the west, there are the gently rolling areas in the
Canadian breaks that include a few scattered mesas, hills,
and interspersed flats and valley fills. On the western side
of the Canadian breaks near the New Mexico-Texas line,
is a small windblown area consisting of hummocks and
dunes.

Deaf Smith County is in a mixed prairie region. The
High Plains is almost treeless, though there are a few
scattered mesquite and a few groves of cottonwood along
the creeks. Scattered juniper, cholla, cactus, and mesquite
grow in the Canadian breaks.

How This Survey Was Made

Soil scientists made this survey to learn what kinds of
soils are in Deaf Smith County, where they are located,
and how they can be used.

They went into the county knowing they likely would
find many soils they had already seen, and perhaps some
they had not. As they traveled over the county, they ob-
served steepness, length, and shape of slopes; size and
speed of streams; kinds of native plants or crops; kinds
of rock; and many facts about the soils. They dug many
holes to expose soil profiles. A profile is the sequence of
natural layers, or horizons, in a soil; it extends from the
surface down into the parent material that has not been
changed much by leaching or by roots of plants.

The soil scientists made comparisons among the pro-
files 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 nationwide,
uniform procedures. To use this survey efliciently, it is
necessary to know the kinds of groupings most used in a
local soil classification.

Soils that have profiles almost alike make up a soil se-
ries. Except for different texture in the surface layer, all
the soils of one series have major horizons that are similar
in thickness, arrangement, and other important character-
istics. Foach soil series is named for a town or other geo-
graphic feature near the place where a soil of that series
was first observed and mapped. Pullman and Ulysses,
for example, are the names of two soil series. All the soils
in the United States having the same series name are es-
sentially alike in those characteristics that go with their
behavior in the natural, untouched landscape. Soils of one
series can differ somewhat in texture of the surface soil

and in slope, stoniness, or some other characteristic that

affects use of the soils by man.

Many soil series contain soils that differ in texture of
their surface layer. According to such differences in tex-
ture, separations called soil types are made. Within a ser-
ies, all the soils having a surface layer of the same tex-
ture belong to one soil type. Quay clay loam and Quay
fine sandy loam are two soil types in the Quay series. The
difference in texture of their surface layers is apparent
from their names.

Some types vary so much in slope, degree of erosion,
depth to gravel, or some other feature affecting their use,
that practical suggestions about their management could
not be made if they were shown on the soil map as one
unit. Such soil types are divided into phases. The name of
a soil phase indicates a feature that affects management.

For example, Mansker clay loam, 0 to 1 percent slopes, is
one of several phases of Mansker clay loam, a soil type
that ranges from nearly level to sloping.

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

The areas shown on a soil map are called mapping
units. On most maps detailed enough to be useful in plan-
ning management of farms and fields, a mapping unit is
nearly equivalent to a soil type or a phase of a soil type.
1t is not exactly equivalent, because 1t 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 dominantly of a recognized soil type or soil phase.

In preparing some detailed maps, the soil scientists have
a problem of delineating areas where different kinds of
solls are so intricately mixed, and so small in size that it
Is not practical to show them separately on the map.
Therefore, they show this mixture of soils as one mapping
unit and call it a soil complex. Ordinarily, a soil complex
1s named for the major kinds of soil in it, for example,
Kimbrough-Lea complex. The soil scientist may also show
as one mapping unit two or more soils that are mapped as
one unit because their differences are not great enough to
require that the soils be shown as separate units on the
map. Such a mapping unit is called an undifferentiated
soil group, of which an example is Spur and Bippus soils.
Also, on most soil maps, areas are shown that are so rocky,
so shallow, or so frequently worked by wind and water
that they cannot be classified by soil series. These areas are
shown on a soil map like other mapping units, but they
are given descriptive names, such as Rough broken land,
and are called land types, ‘

While a soil survey 1s in progress, samples of soils are
taken, as needed, for laboratory measurements and for
engineering tests. Laboratory data from the same kinds of
soils 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
soils. Yields under defined management are estimated for
all the soils. .

But only part of a soil survey is done when the soils
have been named, described, and delineated on the map,
and the laboratory data and yield data have been as-
sembled. The mass of detailed information then needs to
be organized in a way that it is readily useful to different
groups of readers, among them farmers, ranchers, engi-
neers, and homeowners. Grouping soils that are similar in
suitability for each specified use 1s the method of organi-
zation commonly used in the soil surveys. On basis of the
yield and practice tables and other data, the soil scientists
set up trial groups, and then test them by further study
and by consultation with farmers, agronomists, engineers,
and others. Then, the scientists adjust the groups accord-
ing to the results of their studies and consultation. Thus,
the groups that are finally evolved reflect up-to-date
knowledge of the soils and their behavior under present
methods of use and management.
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General Soil Map

The general soil map at the back of this soil survey
shows, in color, the soil associations in Deaf Smith
County. A soil association is a landscape that has a dis-
tinctive proportional pattern of soils. It normally consists
of one or more major soils and at least one minor soil, and
it is named for the major soils. The soils in one associa-
tion may occur in another, but in a different pattern.

A map showing soil associations is useful to people 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 farming or other land use. Such a map is not suit-
able for planning the management of a farm or field,
because the soils in any one association ordinarily differ
in slope, depth, stoniness, drainage, and other character-
istics that affect management.

The eight soil associations in Deaf Smith County are
described in the following pages.

1. Kimbrough-Lea Association

Gently sloping loamy soils very shallow to moderately
deep over indurated caliche

This association is a gently rolling upland plain made
up of low convex knolls or ridges and shallow concave
vales. This plain has a slightly knobby and pitted surface
because it overlies a rock stratum that dips and rises. The
two areas of this association are near the southeastern cor-
ner of the county. They measure about 8,000 acres, or less
than 1 percent of the county.

The Kimbrough and the Lea soils each make up about
45 percent of this association. The rest is mainly Potter
and Mansker soils.

The Kimbrough soils are on convex knobs and are very
shallow over indurated caliche. The somewhat deeper Lea
soils are in vales. These two kinds of soils are inter-
mingled in a complex pattern. Most pure areas of either
kind of soil are less than 3 acres in size.

The Kimbrough soils consist of 4 to 12 inches of calcar-
eous loam over indurated caliche. Lea soils have a dark
grayish-brown, calcareous loam surface layer and a light-
brown, friable clay loam subsoil. They are 12 to 25 inches
deep to a Iayer containing a high proportion of indurated
caliche. The caliche underlying both the Kimbrough and
Lea soils consists of white to light-gray, limestonelike
slabs, plates, and fragments. This layer is difficult to dig
through with hand tools, and it cannot be worked with the
ordinary farm machines. In some places the caliche is
quarried and then crushed to gravel size for local use as
base material for roads.

- Almost all of this association is range, which is in short
grasses. The Lea snils are arable, but most areas are so
small that cultivation is not practical.

2. Mansker-Potter-Bippus Association

Sloping to steep clay loams or gravelly loams shallow or
very shallow over caliche; and on bottom lands, nearly
lewel, deep, loamy soils

This association consists of bottom lands and sloping
areas in strips along the North Palo Duro, Palo Duro,

Tierra Blanca, and Frio Creeks. These creeks cut the
High Plains as they flow generally eastward. The strips
along them range from 14 to 1 mile in width. This associ-
ation covers about 40,000 acres, or about 4 percent of the
county.

The Mansker soils make up about 60 percent of this as-
sociation, Most of the vest is made up of about equal acre-
ages of Potter and Bippus soils, but there are small areas
of Spur, Ulysses, and Mobeetie soils.

The Mansker, Potter, and Bippus soils occur in a mod-
erately uniform pattern. The Potter soils are in a band
200 to 400 feet wide, just below the nearly level High
Plains: Below the Potter soils are the Mansker soils, in
bands 200 to 800 feet wide. These bands parallel the
smooth, generally treeless bottom lands, which are oc-
cupied by the Bippus soils.

The Mansker soils are calcareous clay loams shallow to
soft or gravelly caliche. Potter soils are gravelly and are
very shallow to thick beds of weakly cemented caliche.
Bippus soils are deep, dark, noncalcareous clay loans that
formed in alluvium and are some of the most fertile soils
in the county.

This association is all range except for a few small
areas of Bippus and Mansker soils that are dryfarmed.
Odd-shaped areas and the hazard of erosion limit cultiva-
tion. Although some of the best rangeland in the county
is in this association, ranching alone is carried out on only
a few farms. On most farm units ranching and farming
are mixed because the farms extend into areas of the ad-
jacent Pullman association, which is largely cultivated.

3. Mobeetie Association

Undulating to hummocky, deep, brown to reddish-brown
fine sandy loams of the uplands

This association of the undulating to hummocky up-
lands is in one area in the northern corner of the Cana-
dian breaks near Glenrio. It adjoins the Quay-Montoya-
Vernon association (fig. 2). The Mobeetie association cov-
ers only about 5,000 acres; or less than 1 percent of the
county. o

Mobeetie soils make up almost all of the association, and

small areas of Springer, Quay, and Zita soils make up the
rest. ,
Mobeetie soils are brown to reddish-brown fine sandy
loams that developed in material that was derived from
red beds and deposited by the wind. These soils are deep
and have a friable, granular subsoil. Because water 1s
taken into the soils readily, there is little runoft.

The soils in this association are used for range on which
the plants ave mainly sideoats grama, little bluestem, sand
bluestem, and other mid and tall grasses. In overgrazed
areas these grasses are generally replaced by sagebrush,
yucca, weeds, and other invaders.

If management is good, this association 1s one of the
nost productive areas in the county for grazing livestock.
Tt is also a favorite grazing avea for the herds of antelope
that roam the Canadian breaks. The soils are poorly
suited to cultivation because the hazard of soil blowing is
severe and natural fertility is moderately low.
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Mobeetie fine sandy loam

Vernon graveily cloy loam
Vernon gravelly cloy loom

Montoya clay (Golleto flat)

Quay clay loom

Potter soils
Rough broken land
Pullman clay loam

- _.=-0Ogallala formation
i (High Ploins deposits)

Vernon gravelly clay loam

Triassic red beds (clays and shales)

. : /. S
Mobeetie fine sandy loam "‘::‘:. e Quay clav loam
g "‘::3:{\\}“‘ \
:&&§$“‘ Loamy outwash from red beds mixed with
{\\},&‘ material from Ogallala formation
“

Montoya clay {Golleta flat)

Clayey outwash from red beds

Figure 2—Topography and underlying material of the Mobeetie (3); Quay-Montoya-Vernon (8); and Mobeetie-Potter-Rough
broken land (4) associations.

4. Mobeetie-Potter-Rough Broken
Land Association

Sloping, deep fine sandy loams, steep loams very shallow
over caliche; and Rough broken land

This association is made up of an escarpment and
adjoining steep slopes. It extends northeastward across
the northwestern corner of the county in a long band
about one-half mile wide. The association is one of the
most scenic areas of the county. It is between the
smoother tableland to the east and the low-lying Cana-
dian breaks to the west (see fiz. 2). Elevation differences
between the upper and lower parts range from 200 to 400
feet. The association covers about 20,000 acres, or about 2
percent of the county.

Mobeetie soils make up about 45 percent of this associa-
tion; Rough broken land, 25 percent; Potter soils, 25
percent; and small areas of minor soils, the rest. The
minor soils are in the Mansker, Bippus, Vernon, and
Quay series.

The deep Mobeetie soils are fine sandy loams. They are
on foot slopes between the higher Rough broken land and
the lower plains of the Canadian breaks. Rough broken
land makes up the escarpment and is the most conspicu-
ous area in the association. This land consists of nearly
vertical, buff-colored cliffs and steep, gravelly slopes. The
Potter soils are gravelly loams that are very shallow to
weakly cemented caliche. They occur in small areas and
are intermingled with Rough broken land.

Because the soils in this association are sloping to steep
and some have a shallow root zone, they are not suited to
cultivation. Grazing is only fair. Forage grows in mod-
erately large quantities on the Mobeetie soils but is in

only small quantities on Rough broken land and the Pot-
ter soils. A few areas of Rough broken land are barren,
and the Potter soils support only a thin cover of mid and
short grasses. Grazing is difficult in the sloping to steep
areas, but some shelter is provided for deer and other
wildlife. ’

5. Olton-Zita Association

Nearly level or gently sloping, deep, dovk-colored loamy
soils on smooth wpland plains

This association occurs throughout the tableland of the
High Plains in scattered areas that range from 2,000 to
8,000 acres in size. These areas are smooth and nearly
level in most places, but in a few they are gently sloping.
In most places they are adjoined, surrounded, or almost
swrrounded by the broad expanses of the Pullman asso-
clation. The Olton-Zita association amounts to about
25,000 acres, or nearly 3 percent of the county.

Olton soils make up about 75 percent of the associa-
tion; Zita soils, 20 percent; and small areas of minor soils
the remaining 5 percent. The minor soils are in the
Mansker, Pullman, and Ulysses series.

The Olton soils surround the Zita soils. The Zita soils
are generally on low, gentle, convex rises, The Olton soils
have a dark-brown, friable clay loam surface layer and
a blocky clay loam subsoil that is moderately slow in per-
meability. The Zita soils have a brown, friable clay loam
surface layer and a moderately permeable, friable clay
loam subsoil. Both Zita and Olton soils are 3 to 6 feet
deep to pinkish-white caliche.

This association is mostly dryfarmed or nused for range.
The soils provide some of the most productive cropland
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in the county. Grain sorghum and wheat are grown in
a few irrigated areas. The hazard of soil blowing is slight
to moderate, but erosion can be controlled by leaving
moderate amounts of stalks and straw on the surface.

6. Ulysses-Pullman Association

Nearly level to gently sloping Zoam}g{ soils moderately deep
or deep over soft caliche, on smooth upland plains

This association is mostly on the nearly level parts of
the High Plains, but a few areas are on gentle side slopes
of draws at the upper reaches of Palo Duro and Tierra
Blanca Creeks. This association covers about 226,000
acres, or 24 percent of the county.

Ulysses soils make up about 70 percent of the associa-
tion; Pullman soils, 20 percent; and minor soils, the re-
maining 10 percent. The minor soils are in the Mansker,
Randall, Church, and Olton series.

The dark-colored Pullman soils generally occur as
irregularly shaped areas within larger areas of the limy,
lighter colored Ulysses soils. These soils are intermingled
in a complex pattern,

Ulysses soils have a dark-brown clay loam surface
layer and a granular, friable clay loam subsoil that is
moderately permeable. They are calcareous throughout.
A layer of soft caliche underlies these soils at a depth
between 20 and 30 inches. Pullman soils are deep. They
have a dark grayish-brown, friable clay loam surface
layer. The subsoil is clayey and dense, has blocky struc-
ture, and takes in water slowly:

Most of this soil association is cultivated. The dry-
farmed acreage about equals the irrigated acreage. Wheat
and grain sorghum are the chief crops, though smaller
amounts of vegetables, silage, and forage sorghum are
grown. Tracts of range about 50 to 1,500 acres in size

Pullman clay loam, 1-3% slopes

High Plains eolian mantie

Ogallala formation

Mansker cloy loam

Pullman or Olton cloy loam

Randall clay /
Dark gray ond gray c/ays’

Church clay

Calcareous Colcium Corbonate masses ond concretions
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make up the rest of this association. Most farms have
dryland, irrigated land, and some rangeland.

7. Pullman Association

Nearly level to gently sloping, deep, dark grayish-brown
loamy soils on smooth upland plains

This association covers most of the tableland of the
High Plains; its smooth, nearly level expanses extend
across the county. Prominent features are lacking, éxcept
for a few low rises and many round, dish-shaped depres-
sions. These depressions, which are generally Randall
clay at the bottom, catch most of the water running off
the Pullman soils (fig. 3), and the rest runs into the
drainageways and creeks that cut the plain. This associa-
tion amounts to about 610,000 acres, or 63 percent of the
county.

Pullman soils cover about 90 percent of the association,
and the rest consists of small areas of Randall, Church,
Ulysses, Mansker, Olton, and Zita soils. The soils in this
assoclation are locally called hardlands or wheatlands.

The Pullman soils have a clay loam surface layer and
a dense, blocky, compact, clayey subsoil that is slowly
permeable. These soils are 3 to 6 feet deep to pinkish-
white, soft caliche. They are somewhat droughty but are
moderately high in natural fertility. Although the sur-
face layer takes in much water from summer showers,
this water quickly evaporates. These soils are completely
wetted only after extended rains or heavy irrigations.

This is the most Important soil association in Deaf
Smith County. It is extensive and contains most of the
dryfarmed and irrigated cropland in the county. The
principal crops are grain sorghum, wheat, alfalfa, vege-
tables, and sugarbeets. The soils are well suited to surface
irrigation because they are smooth and nearly level.

Puliman clay loom; O-1% slopes
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Drake soils

Figure 3.—Patterns of soils around a playa on the High Plains.
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Little or no land leveling is needed. A typical farm is
between 1,000 and 2,000 acres, about 80 percent of which
is Pullman clay loams. Most of these areas are under cul-
tivation. The rest consists of playa basins and their
adjoining sloping areas. The sloping areas are used for
grazing, but the basins are generally fenced off.

8. Quay-Montoya-Vernon Association

Nearly level and gently rolling to hilly, calcareous, reddish-
-brown clay loams, clays, and gravelly clay loams

Most of this association is a broad belt that extends
through the Canadian breaks in the northwestern part of
the county. A narrow belt surrounds Garcia Lake, north-
east of Bootleg. In the Canadian breaks, the topography
ranges from steep rolling hills and ridges near the
escarpment to gently and moderately rolling plains and
alluvial flats to the west. The total area of this associa-
tion is about 30,000 acres, or nearly 3 percent of the
county.

About 50 percent of this association consists of Quay
soils. Most of the rest is in about equal acreages of
Vernon and Montoya soils. In addition, there are small
arveas of Zita, Mobeetie, and Potter soils.

" The Quay soils have a clay loam surface layer and sub-
soil, These soils are limy throughout. They support good
stands of short grasses. The Montoya soils are tight and
clayey. They support a dense cover consisting mostly of
galleta and are locally called Galleta flats. The Vernon
soils have a gravelly surface layer and are very shallow
to shaly clay. They support a sparse cover consisting
mostly of mid and short grasses and some woody plants.

All of this association is in range, most of which is in
four large ranches that cover much of the Canadian
breaks. Because nutritious forage is abundant and the
range is open, this association is a favorite habitat of
antelope. Cultivation is limited by a lack of irrigation
water and moderately low natural fertility.

Descriptions of the Soils

This section describes the soil series, groups of similar
soils, and the single soils, or mapping units, of Deaf
Smith County. The acreage and proportionate extent of
each mapping unit are given in table 1.

The procedure in this section is first to describe the
soil series and then the mapping units in the series. Thus
to get full information on any one mapping unit, it is
necessary to read the description of that unit and also
the description of the soil series to which it belongs.
As mentioned in the section “How This Survey Was
Made,” not all mapping units are of a soil series. Ilor
example, Rough broken land is a miscellaneous land
type and does not belong to a soil series; nevertheless,
this land is listed in alphabetic order along with the
series.

Following the name of each mapping unit, there is a
symbol in parentheses. This symbol identifies the map-
ping unit on the detailed soil map. Listed at the end of
each description of a mapping unit are the capability
unit, either dryland or irrigated, or both, and the range
site in which the mapping unit has been placed. The

pages on which each capability unit and each range
site are described can be found by referring to the
“Guide to Mapping Units” at the back of this soil
survey.

Soil scientists, engineers, students, and others who
want detailed descriptions of the soil series should turn
to the section “Genesis, Classification, and Morphology
of Soils.” Many terms used in the soil descriptions and
other sections are defined in the Glossary and in the
“Soil Survey Manual” (6).2

Bippus Series

The Bippus series consists of deep, dark-colored, loamy

soils that occupy gently sloping to nearly level valley
fills and alluvial fans along the main creeks and draws
in the High Plains. These soils developed in loamy sed-
iments that washed from areas of higher lying Pullman,
Ulysses, and Mansker soils, '
_ The surface layer extends to an average depth of 18
inches and consists of dark-grayish brown clay loam. It
has a coarse prismatic structure that breaks to fine sub-
angular blocky and granular. Roots are abundant, and
worm casts are common. This layer is friable, mellow,
and easy to work.

The subsoil is a grayish-brown to dark grayish-brown,
friable clay loam that extends to an average depth of
about 30 inches. This layer is generally lighter colored
and more limy than tl};e surface layer and contains
slightly more clay. It has subangular blocky and gran-
ular structure. Roots and worm casts are common. A few
rounded pebbles of caliche generally are scattered
throughout this layer.

The substratum consists of limy clay loam, silty clay

loam, or silty clay alluvial sediments that are light
brownish gray, light brown, or brown. Old root chan-
nels and pores are common in this alluvium, and roots
are common in the upper part.
_ The Bippus soils have moderately high natural fertil-
ity. They developed under a dense cover of native grasses
that received extra runoff from the adjoining, more
sloping soils. Humus from decaying roots and leaves
is present in moderately high amounts. Water is absorbed
readily and moves easily through the subsoil. These
soils are easy to work and manage, but bare areas are
susceptible to soil blowing during dry, windy periods.

Most areas of these soils are rangeland on which stands

of short grasses are dense. Wheat and grain sorghum are
well suited.
. Bippus clay loam (B} is a dark-colored, loamy soil that
is deep, friable, and high in natural fertility. It is along
Tierra Blanca and Palo Duro Creeks in valley fills and
on high bottom lands that are seldom flooded. Typically,
this soil parallels the stream channel in long strips about
700 feet wide. In most places it lies between Mansker
clay loam, 3 to 5 percent slopes, on the higher lying
slopes of the drainageways, and Spur and Bippus soils,
along the stream channel.

Included with this soil in mapping were areas that
have a silty clay loam or loam surface layer. Also in-
ch.llded were narrow areas of Spur, Bippus, and Mansker
soils.

2 Ttalic numbers in parentheses refer to Literature Cited, p. 61.
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TaBLE 1.—Approzimate acreage and proportionate extent of the soils !

Cropland
Soil Range Total Total
area extent
Dryland | Irrigated

Acres Acres Acres Acres Percent
Bippus clay Yoam _ _ . e ® 2, 040 2, 060 . 2
Church elay. i 40 420 5,135 5, 595 .6
Drake soils, 3 to § percent slopes_.____ . .- 125 140 1, 065 1, 330 .1
Drake soils, 5 to 8 percent slopes_ - .. 10 20 955 985 .1
Kimbrough-Lea complex__ .. 35 45 7, 440 7, 520 .8
Lincoln soils_ . . .o e ® (®) 1, 045 1, 045 .1
Mansker clay loam, 0 to 1 percent slopes_______ . _________ 35 115 890 1, 040 .1
Mansker clay loam, 1 to 3 percentslopes.___ . __________ 310 30 2, 970 3,310 .3
Mansker clay loam, 3 to 5 percent slopes_____ ... ________ ... ______.._.__ 1, 400 760 25,110 27, 270 2.9
Mansker elay loam, 5 to 8 percent slopes_____ . _______..__ 975 10 6, 645 7, 630 .8
Mansker-Potter complex, 2 to 8 percent slopes_.__ - ________. ® ® 1, 990 1, 990 .2
Mobeetie fine sandy loam, 3 to 5 percentslopes_ . ___________ 15 ®) 6, 395 6, 410 .7
Mobeetie fine sandy loam, 5 to 8 percent slopes.___ ... __________ ® @) 4, 285 4, 285 .4
Montoya €lay . _ o e ———— ®) ®) 3,700 3,700 .4
Olton clay loam, 0 to 1 percent slopes. ... . ... 7, 000 3, 900 19, 625 30, 525 3.2
Olton clay loam, 1 to 3 percent slopes______ U 2, 500 995 8, 445 11, 940 1.2
Potter soils_ e () (® 9, 870 9, 870 1.0
Pullman clay loam, 0 to 1 percentslopes_.._ ... 214,355 | 207,200 | 113,265 | 534, 820 55. 4
Pullman elay loam, 1 to 3 percent slopes_____ ... ... __. 18, 250 15, 800 21, 000 55, 050 5.7
Pullman clay loam, 1 to 3 percent slopes, eroded._ - _________ 580 30 125 735 .1
Pullman-Ulysses complex, 0 to 1 percent slopes. ... . _______.. 1, 450 2, 800 14, 485 18, 735 2.0
Pullman-Ulysses complex, 1 to 3 percent slopes. .- ____.__________.. 1, 560 855 2, 540 - 4,955 .5
Quay clay loam, 0 to 1 percent slopes:_ .. ®) *) 2, 330 2, 330 .2
Quay clay loam, 1 to 3 percent slopes_.. .. ®) ®) 6,310 6, 310 .7
Quay clay loam, 3 to 5 percent slopes. .. ®) ® 1,925 1,925 .2
Quay fine sandy loam, 1 to 5 percent slopes_________ ... _______.. ® @) 2, 905 2, 905 .3
Randall elay_ e 475 125 13, 895 14, 495 15
Rough broken land-_. .- ®) ®) 5, 400 5, 400 .6
Springer fine sandy loam, 1 to 3 percent slopes_ ... - ___________. ®) &) 2, 390 2, 390 .2
Spur and Bippus soils_ . . 105 65 9, 440 9, 610 1.0
Ulysses clay loam, 0 to 1 percent slopes_ . . _ . ... ____ 25, 000 19, 500 27, 695 72,195 7.5
Ulysses clay loam, 1 to 3 percent slopes._______ . _________. 25, 120 14, 700 55, 610 95, 430 9.9
Vernon-Quay complex - . ___ @) @) 5,635 5, 635 . 6
Zita clay loam, 0 to 1 percent slopes_.___ e ____ 760 20 940 1,720 .2
Zita clay loam, 1 to 3 percent slopes. - .. ___________ 400 65 2, 870 3,335 .3
Total. L 300, 520 267, 595 396, 365 964, 480 100. 0

! Land use acreages were recorded by the survey party as the
fieldwork was being done (1956-63), and the above figures are
totals from these records.

The surface layer of Bippus clay loam is dark grayish
brown to very dark grayish brown. It is about 18 inches
thick and has fine subangular blocky and granular struc-
ture. In some places the substratum below a depth of
30 inches consists of water-laid sand or gravel.

This seil is high in natural fertility. It 1s friable, mel-
low, and easy to till. Runoff is slow to medium.

Because areas of this soil are narrow, only small
patches are farmed, though natural fertility is ample
enough for dryfarming. Irrigation is also practical. The
main concern of management is in diverting runoff from
the higher lying slopes. Well-suited crops are wheat and
grain sorghum. (Capability unit ITTe-2, dryland, and
ITe-1, irrigated; Deep Hardland range site)

Church Series

The Church series consists of dark-colored, calcareous,
clayey soils that are moderately well drained and have
compact layers. These soils are moderately extensive in
the county.

262-475—68

2

2 No acreage given.

The surface layer is dark-gray, calcareous clay, gen-
erally about 15 inches thick, but it ranges from 10 to 20
inches in thickness. The structure in areas of native grass
is fine subangular blocky; aggregates are slightly
rounded and blocklike. If these soils are tilled, however,
large extremely hard clods are likely to form. Where
cultivation continues, the clods break into fine, powdery
granules that blow away readily. During dry periods the
surface layer cracks in many places, and most cracks
extend below the surface layer.

Underlying the surface layer is gray, extremely hard
clay that extends to a depth of 2 to 5 feet. It breaks into
coarse blocks. This layer generally contains a few con-
cretions of whitish lime that are the size of sand. It is
very slowly penetrated by water and air when it is dry.
Large cracks extend into this layer when it is dry, and
they are rapidly filled with water when the soil is again
wetted. These cracks quickly seal before the bulk of the
soil mass is wet. After the sealing, water moves very
slowly through this layer.
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The substratum is also gray clay that contains a few
lime concretions. It is caleareous. Only a few roots pen-
etrate into this layer.

The Church soils are moderately high in natural fer-
tility. They formed under a dense cover of mid and
short grasses. They have high capacity for storing water
and plant nutrients. Because these soils are clayey, they
slowly give up water to plants and are droughty under
dryfarming. They are susceptible to soil blowing where
the surface is bare, but this blowing can be controlled by
leaving moderate amounts of stalks or straw on the
surface.

Church soils are used for dryfarming, irrigated farm-
ing, and range. Wheat, cotton, and grain sorghum are
moderately well suited to irrigated areas.

Church clay (Ch) is a dark, limy soil on broad, level
benches of the playa basins in the High Plains. Most
areas of this soil are crescent shaped and partly encircle
areas of Randall clay on the playa bottoms. A few areas
occupy all of the playa bench and completely enclose
the playa. The adjoining soils are Randall clay, Pullman
clay loam, Olton clay loam, Drake soils, and Mansker
clay loam. Areas of Church clay range from about 20 to
200 acres in size. Slopes are generally concave or plane
and range from 0 to 1 percent, but in a few narrow
strips, on the fringes of the playas, slopes are as much
as 2 percent.

Included with this soil in mapping were small areas of
Ulysses clay loam and of Olton clay loam.

Church clay is moderately productive. It is moderately
easy to work throughout a wide range of moisture con-
tent, but it tends to be very sticky when moisture is near
field capacity. If the soil is plowed when dry, extremely
hard clods may form.

Under both dryland and irrigated farming, this soil
is well suited to wheat and grain sorghum. It is also well
suited to irrigated alfalfa and cotton. (Capability unit
IVes-1, dryland, and IITes-1, irrigated; High Lime
range site)

Drake Series

The Drake series consists of light-colored, grayish,
loamy soils that are high in lime. These soils are on the
eastern slopes of the larger playa basins in the High
Plains.

The surface layer typically is grayish-brown, moder-
ately alkaline clay loam about 9 inches thick, but it is
only 7 inches thick in places and ranges to loam or fine
sandy loam. Structure is granular, but in cultivated
‘fields the soil material is powdery, loose, and susceptible
to severe soil blowing.

The subsoil is a light-gray loam to clay loam that
extends to an average depth of 15 inches. This layer,
when dry, breaks into prisms 6 to 10 inches across, and
the prisms break into fine granules. In this layer worm
casts are abundant, and threads or veins of whitish lime
are nUINerous.

The substratum is light-gray silty clay loam. Roots
are common in the upper part, but they decrease rapidly
with increasing depth.

The water from rain readily soaks into the surface of
Drake soils. Permeability and moisture-supplying capac-
ity are moderate, but natural fertility is moderately

low. Because the content of lime is high, some nutrients
are not available to plants. This lack of nutrients causes
chlorosis, as is indicated by the yellowing of the leaves
of grain sorghum.

Most areas of these soils are range, but grain sorghum
is grown in a few irrigated fields. The less sloping areas
are moderately well suited to irrigated grain sorghum,
cotton, and alfalfa.

Drake soils, 3 to 5 percent slopes (DrC) are grayish-
brown, limy clay loams. They are widely distributed
through the High Plains, but their total acreage in the
county is small. Areas average about 40 acres in size.
These soils occur on the eastern slopes of the larger playa
basins. Typically, Drake soils are adjoined by the Pull-
man and Ulysses soils on the upper slopes and, at their
lower edges, by the Church, Pullman, and Olton soils on
the playa benches.

Included in the mapping were small spots of Mansker
loam and of Ulysses clay loam.

Drake soils are moderately low in natural fertility. The
high content of lime tends to make much of the iron,
phosphorus, and other essential elements unavailable to
plants. These soils are highly susceptible to soil blowing
and to water erosion.

Most areas of these soils are range, but a few small
areas are irrigated. Well-suited dryland crops are grain
and forage sorghums. In irrigated areas alfalfa and cot-
ton grow well. (Capability unit VIe-3, dryland, and
IVe4, irrigated; High Lime range site)

Drake soils, 5 to 8 percent slopes (DrD) are light brown-
ish-gray, limy clay loams that are scattered in small
areas throughout the High Plains. These soils are on
the eastern slopes of the larger playa basins. They are
adjoined, at their upper edges, by Pullman and Ulysses
soils and, at their lower edges, by Church and Pullman
soils on the playa benches. Areas of Drake soils range
from 20 to about 100 acres in size. The surface layer 1s
7 to 8 inches thick. It is clay loam in most places but
ranges to loam or fine sandy loam.

Included in mapping were small areas of Mansker
clay loam. All of the acreage is range. The hazard of
soil blowing is high because these soils contain much
lime. A good cover is needed at all times because over-
grazing makes the surface layer powdery and loose.
Runoft flowing from old cattle trails has gouged out
small gullies in a few areas. (Capability unit VIe-3
dryland; High ILime range site)

Kimbrough Series

In the Kimbrough series are dark, grayish-brown,
loamy soils that are very shallow over indurated caliche.
These soils are on the High Plains.

The surface layer is calcareous, dark grayish-brown,
grayish-brown, or dark-brown loam. It is generally about
9 inches thick, but it ranges from 4 to 12 mnches in thick-
ness. Structure is subangular blocky and granular. Angu-
lar fragments, chips, and pebbles of hard caliche are
common throughout this layer.

The substratum directly underlies the surface layer
and consists of indurated, overlapping plates and frag-
ments of caliche that are a few inches to several feet
across. The plates are so hard that they cannot be dug
through with a hand shovel, but most of them can be
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pried loose and removed with a crowbar. In the upper
1 to 114 feet of this horizon, brownish limy material is
among the plates and fragments. Some roots grow in
this material. This layer of indurated caliche plates is
5 to 15 feet thick, and it grades into soft caliche.

All of the acreage of Kimbrough soils is range con-
sisting of sparse stands of short grasses and only traces
of mid grasses. Mainly because these soils are very shal-
low, they are droughty, low in fertility, and not suitable
for cultivation.

Kimbrough-Lea complex (Ki) consists of moderately
deep, loamy soils that are very shallow to rocklike caliche.
The largest areas are in the southeastern part of the
county near Dawn, but a few small areas are scattered
thronghout the High Plains. The landscape, on which
there are some mounds, is gently rolling.

Included in mapping were small spots of rock outcrops,
mostly within areas of Kimbrough soils, and on the outer
edges of the complex, a few areas of Ulysses clay loam.

Kimbrough and Lea soils are intermingled in such a
complex pattern that they cannot be shown separately on
the soil map. The Kimbrough soils are in the convex areas,
and the Lea soils are on the concave to even lower slopes.
An average area of this complex is about 50 percent Kim-
brough loam and about 50 percent Lea loam. A pure area
of either soil more than 8 acres in size occurs in only a
few places.

The Kimbrough soils consist of about 9 inches of dark-
colored, calcareous, friable loam on indurated caliche. The
Lea soils are also dark colored and loamy, but depth to
indurated caliche averages about 20 inches.

This complex is mostly rangeland, but a few small areas
are cultivated. Stands of blue grama, buffalograss, and
other short grasses are on each kind of soil, but the stands
are dense on the Lea soils and are thin on the Kimbrough
soils. The hard caliche underlying the soils limits the use
of farm machinery. The thicker deposits are crushed and
used locally for building roads. (Capability unit VIIs-1,
dryland; Very Shallow range site).

Lea Series

The Lea series consists of dark grayish-brown, loamy
soils that are shallow to moderately deep over indurated
caliche. These soils are on the High Plains.

The surface layer is calcareous, dark grayish-brown, fri-
able, and mellow loam about 13 inches thick. When this
layer is dry, its structure breaks into a mixture consisting
of slightly hard, fine blocks that have partly rounded
edges and very fine, soft granules and crumbs,

The subsoil is brown, moderately limy clay loam about
7 inches thick. Its structure is similar to that of the sur-
face layer. Worm casts and pores are common. In most
places the subsoil contains a few hard fragments and peb-
bles of lime. The lower boundary is wavy or broken. It is
underlain by indurated caliche.

The substratum ranges from 5 to 15 feet in thickness.
It consists of white, overlapping plates or indurated cal-
iche and smaller fragments. The plates range from 2 to
10 inches in thickness and from a few inches to several

feet across. They cannot be dug through with a shovel, but

with some difficulty they can be pried loose with a crow-
bar. Light-brown or grayish-brown, limy material is

among the rocks and fragments in the upper 1 to 114 feet
of this layer. Some roots grow in this material. In the
lower part, soft caliche material is between the plates.
The substratum grades into soft caliche.

All of the acreage of the Lea soils is range that has a
good cover of short grasses. Although moderately fertile,
these soils have a limited capacity for storing water and
plant nutrients. Also, the rock outcrops make tillage
difficult.

In this county Lea soils are mapped only in a complex
with Kimbrough soils,

Lincoln Series

In the Lincoln series are deep, brown, sandy soils that
occur along the flood plains of some of the larger creeks
in the Canadian breaks. These soils have a loose sub-
stratum.

The surface layer is generally brown loamy fine sand
about 10 inches thick, but it ranges from 8 to 15 inches
thickness. It is calcareous and has weak granular struc-
ture or is single grained. When, dry, the material in this
layer is barely coherent.

The substratum directly underlies the surface layer. It
is light-brown loamy fine sand to a depth of 60 inches or
more. '

All of the acreage is range on which the dominant
plants are sand sagebrush, dropseed, and sand bluestem.
These soils are severely susceptible to soil blowing and are
not suitable for cultivation.

Lincoln soils (in) consist of deep, loose, light-colored
loamy fine sands that occur on the sandy bottom lands in
the Canadian breaks. These nearly level soils have been
cut by a winding, ditchlike stream channel that is 3 to 10
feet deep and 10 to 40 feet wide. The channel carries all
the runoff from ordinary rains, but it overflows when rains
are of high intensity. Most areas are flooded at least once
every 1 to 3 years. Some areas have been reworked by the
wind and are seldom flooded. They are undulating or have
mounds on their surface.

Lincoln soils are low in natural fertility and have low
water-holding capacity. They are subject to severe soil
blowing.

All of the acreage is range. Most areas are overgrazed,
but these soils support switchgrass, indiangrass, sand blue-
stem, and other tall grasses if grazing is properly regu-
lated. (Capability unit. Vw-2, dryland; Sandy Bottom
Land range site)

Mansker Series

In the Mansker series are dark-colored, limy, loamy
soils that are shallow over soft or gravelly caliche.

The surface layer is dark grayish-brown to grayish-
brown or light-brown, granular clay loam. It is generally
about 10 inches thick, but thickness ranges from 4 to 12
inches. This layer contains a moderate amount of free lime
in the form of white veins and threads. In most places a
few hard pebbles of lime are in the surface layer. This
layer is easily worked throughout a wide range of mois-
ture content. .

The subsoil, about 8 inches thick, is a light-brown, fri-
able clay loam that is limy and porous and contains many
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worm casts. It is slightly more limy than the surface
layer.

A layer of lime accumulation extends from a depth of
nearly 18 inches to about 36 inches. The lime is in the form
of soft pink caliche. This layer is a mixture of about equal
amounts of brown to light-brown clay loam and of white
soft lime in masses. Roots grow in the top few inches of
this layer, but below that the available supply of water
and of plant nutrients is limited. This layer ranges from
a few inches to about 3 feef in thickness and is underlain
by layers consisting of reddish-brown to reddish-yellow
limy material that has clay loam texture.

Water enters the Mansker soils readily and moves easily
through them. The content of organic matter is fairly
high in undisturbed areas, but in most cultivated areas
productivity has been reduced because of intensive crop-
ping and subsequent erosion. Also, the content of lime in-
creases susceptibility to soil blowing because the surface
layer in cultivated areas is powdery and loose. The lime
also causes chlorosis, or a yellowing of the leaves, in grain
sorghum.

The less sloping Mansker soils are fairly well suited to
wheat and grain sorghum. A few areas are irrigated.

Mansker clay loam, 0 to 1 percent slopes [MkA) is in
irregularly shaped spots and patches that generally adjoin
large areas of Ulysses soils. A few areas are near the Pull-
man, Zita, and Olton soils. This soil is scattered through-
out all the High Plains in this county, but its total acre-
age is small.

Included with this soil in mapping were small areas of
Ulysses clay loam.

The surtace layer of this Mansker soil is about 10 inches
thick. In some areas the uppermost 1 to 8 inches has been
lost through soil blowing. Pebbles of caliche are generally
scattered on the-surface. Average depth to the layer of
caliche 1s about 18 inches.

Most of this soil is range that supports stands of blue
grama and sideoats grama. Grain and forage sorghums
are suitable for dryfarming, and alfalfa is suitable for ir-
rigated farming, Productivity is moderately low, and this
soil blows readily if the surface is barve. (Capability unit
IVe-9, dryland, and ITTe-10, irrigated ; Hardland Slopes
range site) :

Mansker clay loam, 1 to 3 percent slopes [MkB) is
in areas around playas and along draws of the High
Plains. Typically, on its upper slopes this soil merges with
nearly level Pullman or Ulysses soils, and on its lower
slopes it merges with the more sloping Mansker soils,
Areas of this soil range from 5 to about 50 acres in size.

Included with this soil in mapping were small areas of
Ulysses clay loam and a few spots of Potter gravelly
loam.

In undisturbed areas the surface layer is 6 to 8 inches
thick, but in slightly eroded cultivated fields, this layer
is 4 to 6 inches thick. Depth to caliche ranges from 12 to
20 inches.

Most areas of this soil are range that supports stands of
blue grama and sideoats grama. The soil blows easily in
cultivated areas, but a good litter of crop residue on the
surface helps to control this blowing. Alfalfa grows well

in irrigated areas. (Capability unit IVe-9, dryland, and

I1Te~10, irrigated ; Hardland Slopes range site)

Mansker clay loam, 3 to 5 percent slopes (MkC) is in
areas around playas and along streams. Typically, these
areas are long and narrow and average about 50 acres in
size.. Included with this soil in mapping were a few areas
of Potter soils. This soil is slightly more red and contains
more clay in the subsoil than the one described as typical
of the Mansker series. In a few places, mainly along cat-
tle trails, shallow gullies occur,

Most of this soil is range, but a few areas are cultivated
with the adjoining, more fertile soils so that the shape of
irregular fields is improved to make the fields better for
mechanized farming. This soil should be cultivated only
under the most careful management. Water erosion and
soil blowing are severe hazards. Dryfarmed forage and
grain sorghums are well suited. If irrigated, alfalfa also
1s well suited. (Capability unit IVe-2, dryland, and IVe-
6, irrigated ; Hardland Slopes range site)

Mansker clay loam, 5 to 8 percent slopes (MkD) is
mostly along Palo Duro and Tierra Blanca Creeks, but a
few narrow areas arve around playas. This soil occurs
mainly with Potter and Mobeetie soils. It is moderately
extensive. Areas range from 15 to about 500 acres in size.

Included with this soil in mapping were Potter soils on
small knolls. Also included were small areas in which the
material underlying the surface layer has a reddish color.

The surface layer of this Mansker soil generally ranges
from 6 to 8 inches in thickness. Caliche pebbles ave com-
mon on the surface. Underlying the surface layer is mate-
rial that contains slightly more clay than that of the soil
described as typical of the series.

This soil is not suited to cultivation, because it is sub-
ject to water erosion and soil blowing. It supports a good
stand of mid and short’ grasses, but gullying is likely in
overgrazed aveas. (Capability unit VIe-1, dryland; Hard-
land Slopes range site)

Mansker-Potter complex, 2 to 8 percent slopes {MpD)
oceurs in the Canadian breaks in small areas of range.
The landscape consists of a series of sloping, smooth hills
and ridges separated by foot slopes and shallow vales. On
the crests of the hills and ridges are the very shallow and
gravelly Potter soils. The moderately deep and loamy
Mansker soils lie on the lower slopes. An average area
is about 70 percent Mansker clay loam and 30 percent
Potter gravelly loam. Typically, these soils are sur-
rounded by large areas of Quay clay loam, which is on
lower lying, less sloping ridges and divides. Other areas
of these soils occur along streams.

Included in mapping were small areas of Vernon grav-
elly clay loam and Quay clay loam.

The Mansker soils are somewhat finer textured and
slightly redder than the soils described as typical of the
series. The Potter soils are similar to the soil described
for the Potter series, but the surface layer contains peb-
bles of caliche.

On both the Mansker and Potter soils are stands of
short grasses and traces of mid grasses, but the stands
are dense on the Mansker soils and are sparse on the
Potter. Heavily grazed aveas, especially where slopes
are steep, are susceptible to water erosion and gullying.
(Capability unit VIe-1, dryland; Mansker soil is in
Hardland Slopes range site; Potter soil is in Very Shal-
low range site)



DEAF SMITH COUNTY, TEXAS 11

Mobeetie Series

The Mobeetie series consists of deep, brown to reddish-
brown, calcareous fine sandy loams. These soils are along
Tierra Blanca Creek and below the escarpment in the
Canadian breaks. Slopes range from 3 to 8 percent. In
most places these soils developed in limy sandy loam
deposits that weathered from materials of the High
Plains, but a small area near Glenrio formed in wind-
blown material that was derived from Triassic or Per-
mian red beds.

The surface layer is generally brown or grayish-brown,
friable, granular fine sandy loam that contains moderate
amounts of free lime. It ranges from 6 to 12 inches in
thickness.

The subsoil is a fine sandy loam about 10 inches thick.
It is granular, friable, and contains many worm casts.
Also 1in this layer are many veins and threads of lime
and generally a few scattered lime pebbles. The layer is
easily penetrated by roots.

The substratum begins at a depth of 20 to 30 inches
(fig. 4). It consists of friable, light-brown, limy loam
or fine sandy loam that has weathered little and is dry
during most of the year. Roots deeply penetrate the sub-
stratum when it is moist. A few worm casts are generally
present in the upper part.

Water readily enters the Mobeetie soils and easily
moves through the surface layer and subsoil. Roots also
readily penetrate these soils. But a large part of the rain-
fall is lost in runoff, and most of the time these soils
are dry below a depth of 3 feet.

These soils make up some of the best rangeland in the
county, and most areas are range. Under good manage-
ment, these soils support dense stands consisting of blue
grama, some sideoats grama, and scattered yucca. A few
patches are in grain sorghum. Overgrazed or cultivated
areas are susceptible to soil blowing and water erosion.

Mobeetie fine sandy loam, 3 to 5 percent slopes (MrC)
is mostly on foot slopes below areas of Potter soils and
Rough broken land. A few undulating to hummocky
areas are in the Canadian breaks. A typical area is 14
to 1 mile long and 400 to 1,000 feet wide. It follows the
contour of the stream or escarpment that it adjoins. The
areas range from 15 to about 500 acres in size.

Included with this soil in mapping were small areas of
Mansker clay loam, Bippus clay loam, and Quay fine
sandy loam. In a few areas, the surface layer is reddish
brown.

The surface layer of Mobeetie fine sandy loam, 3 to 5
percent slopes, is 8 to 12 inches thick. It is generally
brown, but it ranges from brown to grayish brown or

dark brown. Areas with the darker colored surface layer

are generally on the lower slopes. In most places the
]subsoil is generally fine sandy loam, but it ranges to
oam.

Al of this soil is range, which supports moderately
high yields of forage. The range is some of the best in
the county. Although this soil can be cultivated, careful
management is needed to control soil blowing and water
erosion. In dryfarmed fields grain and forage sorghums
arve well suited. (Capability unit IVe-5, dryland, and
IVe-2, irrigated; Mixed Land Slopes range site)

Mobeetie fine sandy loam, 5 to 8 percent slopes (MrD)
is on side slopes along the drainageways in the High

Figure 4.—Profile of a Mobeetie soil. Caliche pebbles in a hori-

zontal line about 22 inches below the surface are at the top of the

substratum. Other caliche pebbles are scattered throughout the
profile.

Plains and on foot slopes below escarpments: in the
Canadian breaks. This soil is near Potter soils, Rough
broken land, and Mansker clay loam, 3 to 5 percent
slopes. The areas range from 15 to 150 acres in size.

Included with this soil in mapping were small areas

of Mansker clay loam and of Potter soils.
_ The surface layer of this soil ranges from 6 to 12
inches in thickness and is generally grayish brown,
brown, or dark brown. On the lower slopes the surface
layer is thicker and darker colored than it is on the
upper slopes.

This soil produces moderately high yields of forage,
mainly of sideoats grama and blue grama. Because this
soil is susceptible to soil blowing and water erosion, a
good cover of grass should be maintained. (Capability
unit VIe-2, dryland; Mixed Land Slopes range site)

Montoya Series

The Montoya series consists of reddish-brown, deep,
clayey soils that occupy flats or slight depressions in
the Canadian breaks (fig. 5). These areas are locally
called Galleta flats.
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Figure 5—The soil is Montoya clay. Clay Flats range site in the
northwestern part of the county has vegetation consisting of gal-
: leta and some areas of blue grama.

The surface layer extends to a depth of about 9 inches
and consists of reddish-brown, calcareous clay. It is very
hard and, when dry, has large shrinkage cracks and
breaks into medium to coarse blocks. When it is wet, this
layer is sticky and gummy. Most of the plant roots ave
concentrated in its uppermost 6 inches.

Underlying the surface layer is about 15 inches of clay
that has about the same color as the surface layer.
Shrinkage cracks extend down into this material when
it is dry, but water moves very slowly through the layer.
The structure is coarse blocky. Roots generally follow
the surfaces of blocks, but a few penetrate their interi-
ors. The substratum consists of red-bed clays that are
slightly weathered and contain considerable lime:

Montoya soils are droughty. Internal drainage is very
slow and runoff is slow. The penetration of these dense,
clayey soils by roots is difficult. All of the acreage of
Montoya soils is rangeland. These soils are not suitable
for cultivation.

Montoya clay (Mt occupies nearly level flats, alluvial
fans, and depressions in the Canadian breaks. The areas
range from about 20 acres to more than 1,500 acres in
size. These soils are adjoined mainly by the gently slop-
ing Quay and Mansker soils.

Included with this soil in mapping were small areas
of Quay clay loam.

Montoya clay is droughty and has low natural fertil-
ity. It takes in water very slowly, and its surface crusts
readily.

This soil is well suited as rangeland, and all of it is
range., It has a dense cover of galleta and lesser amounts
of blue grama. The forage produced is not very palata-
ble, and there are only moderate quantities of it. Areas
of this soil should be crossed carefully in vehicles because
there are random slump pits or holes that have vertical
walls and are 1 to 3 feet deep. (Capability unit IVs-1,
dryland; Clay Flats range site)

SOIL SURVEY

Olton Series

In the Olton series arve deep, dark-brown, loamy soils
that are slowly permeable. These soils occur on the High
Plains, mostly in the southern and western parts of the
county.

The surface layer is dark-brown, noncaleareous clay
loam that ranges from 6 to 12 inches in thickness (fig. 6).
It has fine subangular blocky structure. Under proper
management, this ﬁayer has a good tilth, but hoofpans
or plowpans tend to form in the lower part if this soil is
grazed or worked when too wet.

"The subsoil is brown to reddish-brown clay loam about
36 inches thick. The upper subsoil is neutral, is moder-
ately slowly permeable, and contains slightly more clay
than the surface layer. When the soil dries, this layer
breaks to slightly rounded blocks that have shiny sur-
faces. Roots can penetrate most of the subsoil, but not
the interior of some of the denser blocks. The tightest
part of the subsoil is between depths of 7 and 20 inches.

b - i BEERIEES,. 3 e 5N - & - i 4 - B et LT % T -
Figure 6—Profile of Olton clay loam that shows its thick solum
and the underlying caliche.

oot
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The lower subsoil begins at a depth of about 20 inches.
It contains threads, veins, and a few nodules of free lime.
It is slightly less clayey than the upper subsoil and is
more friable and somewhat more permeable. Fine roots
are common, even in the lower part of the subsoil.

The substratum is pink to white soft caliche 1 to 3
feet thick. Depth to this caliche ranges from 30 to 60
inches but averages about 40 inches. Under the caliche
is reddish-brown to reddish-yellow, limy clay Jloam
material.

Because Olton soils have moderately high natural fer-
tility, moderate to high water-holding capacity, and good
structure, they make up some of the best cropland in the
county. These soils are dryfarmed, irrigated, and used as
range.

Olton clay loam, 0 to 1 percent slopes (OcA} occurs on
the High Plains, mainly surrounded by large areas of
the Pullman soils. This soil adjoins the Zita soils in a
few areas. Areas of this soil range from 50 to 400 acres
in size.

Included with this soil in mapping were patches of
Zita clay loam 5 to 15 acres in size.

The surface layer of this Olton soil is about 10 inches
thick. The subsoil is blocky clay loam. Depth to free
lime ranges from 18 to 25 inches, but depth to caliche is
generally about 60 inches.

Most areas of this soil are cropland; the rest is range.
This soil is easy to work, but plowpans form easily in
the surface layer if it is plowed when too moist. Grain

sorghum, wheat, vegetables, and sugarbeets are well.

suited. The native grasses are blue grama and buffalo-
grass. (Capability unit ITIce-2, dryland, and I-1, irri-
gated; Deep Hardland range site)

Olton clay loam, 1 to 3 percent slopes (OcB) occupies
areas adjoining draws and playas of the High Plains,
The areas range from 20 to about 500 acres in size. This
soil occurs mainly with the Pullman and Zita soils.

Included with this soil in mapping were spots and
patches of Zita clay loam and of Ulysses clay loam.

The surface layer ranges from 6 to 8 inches in thick-
ness. Depth to caliche is between 30 and 40 inches. The
finest textured, tightest part of the subsoil is at a depth
of about 15 inches.

This soil is slightly susceptible to soil blowing and
water erosion. Water runs off the surface at a moderate
rate. In a few places where water concentrates, rills and
shallow gullies have formed. Plowpans form readily in
the surface layer if the soil is cultivated when too wet.

Most of this soil is dryfarmed. Wheat and grain
sorghum are the main dryland crops. In a few irrigated

areas, wheat, cotton, sorghums, and grasses are grown.

(Capability unit ITTe-2, dryland, and ITe-2, irrigated;
Deep Hardland range site)

Potter Series

The Potter series consists of grayish-brown to light
brownish-gray, gravelly soils that are very shallow over
caliche (fig. 7). These soils occur on side slopes of streams
and in sloping to steep areas that border escarpments.

The surface layer is limy, brownish, gravelly loam in
which caliche pebbles and fragments make up 25 percent
of the volume. It is generally about 9 inches thick but
ranges from 4 to 10 inches in thickness.

The substratum directly underlies the surface layer and
consists of weakly cemented, pink to white caliche. The
uppermost 1 to 2 feet of the substratum is hard when dry,
but it can generally be dug through with a hand shovel. It
consists of pebbles and fragments cemented together with
softer caliche. The -lower part consists mostly of soft
masses of caliche that contain a few hard fragments. This
layer grades to limy, light-brown to yellowish-red loam
and clay loam.

The Potter soils are droughty and low in natural
fertility. Runoff is moderate to rapid. Water is readily
taken into the surface layer, but it moves slowly in the
substratum. Permeability is moderate in part of the sub-
stratum, but it is slow 1n the cemented layers.

Potter soils are used only as range. They support a
sparse stand of grasses. In some areas the underlying
caliche is quarried and used locally as base material for
roadbeds.

Potter soils (Pe) occupy the sloping to steep upper parts
of slopes along Tierra Blanca and Palo Duro Creeks.
They are also along the escarpments in the northwestern
part of the county. Along the creeks, these soils are in
bands that range from 200 to 500 feet in width and from
a few hundred feet to a mile or more in length. Along
the escarpment, spots and patches of these soils are inter-
mingled with Rough broken land.

Included in mapping were small areas of Mansker clay
loam, Mobeetie fine sandy loam, and a few spots and
patches of nearly barren caliche.

Potter soils have a profile similar to the one described
for the series.
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On these soils the cover is of sparse native grasses,
mainly sideoats grama, hairy grama, and three-awn.
Overgrazed areas are susceptible to soil blowing. Because
runoft is moderate to rapid, water erosion is likely. (Capa-
bility unit VIIs-1, dryland; Very shallow range site)

Pullman Series

The Pullman series consists of loamy, deep, nearly level
to gently sloping soils that have a dark grayish-brown sur-
face layer and a compact, clayey subsoil. These soils are
on the smooth High Plains in broad areas of the table-
land that stretches across the county. Pullman soils cover
about 60 percent of the county and are the most important
soils for farming. These soils are irrigated, dryfarmed,
and used as range.

The dark grayish-brown surface layer is noncalcareous
clay loam about 6 inches thick. It has weak granular
structure and generally good tilth. It is easily worked
throughout a wide range of moisture content, but it tends
to crust after hard rains. The crusted surface is susceptible
to soil blowing if it is bare. The surface layer is naturally
fertile.

The subsoil extends to an average depth of about 50
inches. The upper part is about 18 inches thick and con-
sists of noncalcareous, compact, dark-brown clay that
breaks into medium-sized blocks. The blocks have shiny,
smooth surfaces, are solid and dense, and have very few
visible pores or root channels. Roots are common in this
layer; they generally follow the surfaces of the blocks,
though a few work their way into the interior (fig. 8).
This layer cracks when it dries and swells when it is wet.
The lower part of the subsoil is a reddish-brown clay loam
or light clay that breaks into subangular blocks. 1t con-
tains less clay than the upper part and is slightly more
permeable. Roots are common, but their number decreases
rapidly with depth. Below a depth of about 80 inches, the
subsoil probably is an old buried soil that developed in
parent material different than that of the upper subsoil.

The substratum is pink to pinkish-white, soft caliche
earths. This layer is at an average depth of about 50
inches and is generally about 2 feet thick. Old rodent
nests filled with light-brown, calcareous, loamy material
are common in this layer. These nests are oval and range
from about 4 to 18 inches in diameter. Underlying the
caliche layer is light-brown to reddish-brown limy clay
loam. A profile of Pullman clay loam is shown in figure 8,
bottom.

The Pullman soils are slowly permeable. They crack
when dry. When they are wetted, the water first moves
into the subsoil at a moderate rate. Then the soil swells
and tends to seal, and water moves very slowly. downward.

Almost all of the acreage of the Pullman soils is
moderately well suited to irrigation, mainly because slopes
are smooth and nearly level. But these soils have a dense
subsoil, and it is difficult to wet them to the bottom of
their root zone. They are somewhat droughty, but in wet

Figure 8—~Top, Pullman clay loam has a subseil of blocky struc-
ture. Bottom, Profile of Pullman clay loam: Dark surface layer
about 6 inches thick; upper subsoil of slowly permeable clay ex-
tending to about the top of the shovel; slowly permeable clay

1oam, probably a horizon of a buried soil, extending to the white

caliche; old rodent nest (krotovina) at the top of the caliche.
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years are well suited to dryfarmed wheat and grain sor-
ghum, Wind erosion can be controlled by leaving moder-
ate amounts of crop residue on the surface. One of the
main problems is keeping the subsoil open so that the
gro“lrth of roots and the movement of air and water are
good.

Wheat and grain sorghum are the main irrigated and
dryfarmed crops, but vegetables, alfalfa, cotton, and si-
lage are grown on significant acreages. Short grasses grow
on native range.

Pullman clay loam, 0 to 1 percent slopes (PmA) oc-
cupies about 55 percent of the county. Most of the soil is
in one broad, continuous, nearly level area that extends
across the High Plains part of the county. A few much
smaller areas adjoin the Church and Rancdall soils of the
playa depressions and the Olton, Ulysses, and Mansker
soils on the nearly level uplands.

Included in mapping were small areas of Olton clay
loam, of Ulysses clay loam, and of Randall clay in round
or oval depressions. The Olton and Randall soils do not
greatly influence use and management, but the Ulysses
soil is somewhat more susceptible to soil blowing than
this Pullman clay loam.

The surface layer of this Pullman soil is generally about
6 inches thick, but it ranges from 4 to 7 inches in thick-
ness. It is dark grayish brown in the slightly depressional
areas. Depth to free lime is about 24 inches, and depth to
the caliche averages about 50 inches. )

Because runoft is slow, damage by water erosion Is
little or none in most places. In most areas farmed in
the 1980’s, however, wind probably blew away from 1 to
3 inches of the surface soil.

This is the most extensive cultivated soil in the county.
On it is grown a large part of the irrigated grain sor-
ghum, wheat, and vegetables in the county, as well as most
of the dryfarmed wheat and grain sorghum. Several
thousand acres are rangeland. The main problem of
management is keeping the tight, fine-textured subsoil
loose enough for water fo enter and roots to grow. (Capa-
bility unit ITTce~1, dryland, and ITs-1, irrigated; Deep
Hardland range site) )

Pullman clay loam, 1 to 3 percent slopes (PmB) 1s a
gently sloping soil that borders draws and playa depres-
sions on the High Plains. It is moderately extensive. This
soil typically adjoins Pullman clay loam, 0 to 1 percent
slopes, which is higher in the landscape. It also adjoins
Mansker clay loam, 8 to 5 percent slopes, on the lower
slopes. )

Included with this soil in mapping were small areas
of Ulysses clay loam and Olton clay loam. Also included
were a few eroded, slightly rilled spots of Pullman clay
loam that have only 2 to 4 inches of surface soil
remaining. ) - .

The surface layer is about 4 to 6 inches thick and 1s
thinnest where some of it has been washed away. Depth
to free lime is about 18 inches, and depth to caliche aver-
ages about 36 inches. The subsoil is a little redder and is
slightly more permeable than that of Pullman clay loam,
0 to 1 percent slopes. )

- This soil is used mostly for dryfarming and range,
but a-few areas ave irrigated. The main concern in dry-
land management is holding water on the surface long
enough for it to soak into the tight subsoil. Also frouble-

soms is susceptibility to sheet and rill erosion, especially
at the lower ends of long slopes. (Capability unit ITTe-1,
d'rygand, and ITle-1, irrigated; Deep Hardland range
site

Pullman clay loam, 1 to 3 percent slopes, eroded
(PmB2) is in small areas that average about 30 acres in size.
It occurs on slopes to playas and draws. The total acre-
age is inextensive.

Included with this soil in mapping were a few spots of
eroded Ulysses clay loam and a few areas less than 5
acres in size of noneroded Pullman clay loam.

Numerous rills and shallow gullies 6 to 18 inches deep
have been gouged in this soil by erosion. These are cross-
able with ordinary farm equipment. Between the rills
and gullies, about 2 to 4 inches of the original surface
layer remains. In most places the plow layer contains
more clay than that of noneroded Pullman clay loam be-
cause clods from the clayey subsoil have been mixed into
this layer by plowing and chiseling.

Because the amount of clay is increased in the surface
layer, it is likely to crust, and it bakes more easily. There
is more runoff and the soil is more droughty, since water
enters the surface at a slower rate. This soil is less granu-
lar, less fertile, and more difficult to work because a large
part of the organic matter has been washed away with
the surface layer.

Most of the acreage is dryfarmed, but if cultivation is
continuous, good management of crop residues and water
control measures are needed. (Capability unit IVe-3,
dry%:md, and ITITe-2, irrigated; Deep Hardland range
site '

Pullman-Ulysses complex, 0 to 1 percent slopes (PuA)
occupies nearly level areas on the High Plains. Large
areas of Pullman soils are interspersed with somewhat
smaller areas of Ulysses and Olton soils.

This complex, on the average, is made up of about 40 per-
cent Pullman clay loam, 30 percent Ulysses clay loam,
and 30 percent, Olton clay loam. In places the percentages
of these soils may vary as much as 15 percent.

Included with these soils in mapping were small spots
of Mansker clay loam and of Randall clay in playas.

The surface appearance of Pullman and Olton soils
differs somewhat from that of the spots and patches of
Ulysses soil. Depth to caliche in the Pullman and Olton
soils averages about 85 inches, which is somewhat less than
that described as typical of soils in these two series. The
Ulysses clay loam has a profile similar to the one de-
seribed as typical of the Ulysses series.

A large part of this complex is rangeland. The rest is
used for dryfarmed and irrigated-crops. The Pullman
and Ulysses soils require about the same management,
but more intensive management is required on the Olton
soil: Because the soil patterns in this complex differ, an
investigation at the site is needed before an irrigation
system is designed. (Capability unit ITIce—4, dryland,
and ITs-2, irrigated ; Deep Hardland range sitef

Pullman-Ulysses complex, 1 to 3 percent slopes (PuB)
occupies gently sloping areas around playa basins and
along draws and creeks of the High Plains. Included in
mapping were small spots of Mansker loam.

About 60 percent of this complex is Pullman clay loam;
20 percent, Ulysses clay loam; and 20 percent, Olton clay
loam. Areas of these soils typically are about 50 acres in
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size and are elongated. They follow the contour of the
drainageways or the outer rims of the playa basins. Pull-
man clay loam is on the higher parts of the areas; Olton
clay loam is in intermediate positions; and Ulysses clay
loam is in the lower parts. In some places the Ulysses
soil occurs in spots and patches throughout the complex.
Depth to caliche in the Pullman and Olton soils is gen-
erally between 80 and 35 inches, somewhat less than is
typical for the Pullman and Olton series.

The soils in this complex are mostly rangeland, but
some areas are irrigated and dryfarmed. Similar manage-
ment is required on the Pullman and Olton soils for con-
trolling soil blowing and water erosion, but more inten-
sive management is required on the Ulysses soils for con-
trolling soil blowing. In designing irrigation systems,
separate consideration of each area is needed because
the soil patterns and the rates of water intake vary.
(Capability unit ITIe-7, dryland, and ITTe-5, irrigated;
Deep Hardland range site)

Quay Series

The Quay series consists of reddish-brown, loamy soils
that are calcareous. These soils are on rolling uplands,
mainly in the northwestern part of the county. They
developed in outwash that was derived from red beds.

The surface layer is friable clay loam or fine sandy
loam, generally about 9 inches thick. When this soil is
dry, it breaks into very fine, soft granules and fine sub-
angular blocks that are easy to crush between the fingers.
A few lime pebbles are in the layer, and roots are abun-
dant. Pores and root channels are common.

The upper part of the subsoil is about 14 inches thick
and consists of light reddish-brown clay loam. It extends
to an average depth of 23 inches. Structure is about the
same as that of the surface layer. Common in this layer,
and increasing in number with depth, are worm casts,
lime nodules, and whitish veins and threads of lime.

The substratum consists of light reddish-brown, porous,
limy clay loam that contains few to many lime pebbles.
Roots are common in the upper part but decrease rapidly
with increasing depth. A few roots penetrate below a
depth of 80 inches because this part of the substratum is
dry most of the time.

Quay soils have moderate permeability and absorb
water readily. Natural fertility is moderately high in the
surface layer but is low in the subsoil. Because the sur-
face layer is limy, these soils blow easily if cultivated.

All of the acreage of Quay soils is range. The vegeta-
tion consists of short grasses, such as blue grama and
buffalograss, and of lesser amounts of sideoats grama
and other mid grasses.

Quay clay loam, 0 to 1 percent slopes (QcA) occurs on
nearly level flats, mainly in the northwestern part of the
county. The areas typically lie between Montoya clay on
the concave flats and Quay clay loam, 1 to 3 percent
slopes, on higher slopes. The average area is about 200
acres in size.

Included with this soil in mapping were small areas of
Montoya clay and Quay clay loam.

The surface layer of this soil is about 10 inches thick. In
some places it is noncalcareous in the upper few inches.

The subsoil is a limy clay loam that breaks into slightly
rounded medium blocks and some intermixed granules.
This layer contains slightly more clay than the surface
layer of Quay clay loam, 1 to 3 percent slopes. In some
places this soil has a clay substratum.

This soil is suited to wheat and grain sorghum. It has
fair natural fertility and it takes in water readily. Because
the surface layer is limy, soil blowing is likely. (Capabil-
ity unit IITce-3, dryland ; Deep Hardland range site)

Quay clay loam, 1 to 3 percent slopes (QcB) is on
smooth ridges and divides, mainly in the northwestern
part of the county. Areas of this soil average about 250
acres in size. This soil is adjoined by Mansker-Potter com-
plex, 2 to 8 percent slopes, on moderately sloping knolls
and ridges. Other adjacent soils are Montoya clay and
Quay clay loam, 0 to 1 percent slopes.

Included with this soil in mapping were small areas of
Mansker, Potter, and Montoya soils. ,

All of this Quay soil is range. Soil blowing is the main
hazard in cultivated fields because the limy surface blows
easily. Grain sorghum and wheat are well suited, though
expected yields are somewhat below the average for the
county. (Capability unit IITe-8, dryland; Deep Hardland
range site)

Quay clay loam, 3 to 5 percent slopes (QcC) is mainly
in the northwestern part of the county. It is in the area
between the gently rolling plains and the rolling to steep
hills near the escarpment. A few areas are on slopes of
drainageways. The areas average about 125 acres in size.
Adjoining soils are Quay clay loam, 1 to 8 percent slopes;
Montoya clay; and Vernon-Quay complex.

Included with this soil in mapping were small areas of
Mobeetie fine sandy loam, 8 to 5 percent slopes, and of
Vernon gravelly clay loam.

The surface layer of this soil ranges from 6 to 9 inches
in thickness. The subsoil is very friable, is light reddish
brown, and contains many worm casts. It is slightly more
limy than the subsoil of Quay clay loam, 1 to 3 percent
slopes.

All of this soil is range. If it were cultivated, it would
be susceptible to severe water erosion, but grain sorghum
probably could be grown in rows closely spaced. (Capabil-
ity unit IVe~2, dryland; Deep Hardland range site)

Quay fine sandy loam, 1 to 5 percent slopes {QfC) is on
broad, moderately sloping ridges in the Canadian breaks
near Glenrio. Its areas average about 200 acres in size.
They are between lower lying areas of Quay clay loam,
Montoya clay, and Zita clay loam and higher lying areas
of Mobeetie fine sandy loam. .

Included with this soil in mapping were small areas of
Mansker clay loam and of Quay clay loam.

This Quay fine sandy loam has a slightly less clayey,
more granular subsoil than the soil described for the
series. The subsoil ranges from clay loam to loam. A cal-
careous fine sandy loam substratum is common below a
depth of 2 feet. ,

Natural fertility is moderately low. Because the water
from rain is taken in moderately easily, there is little run-
off. If this soil is overgrazed, or if the surface layer is
disturbed, soil blowing is likely. This soil is well suited to
grain and forage sorghums.
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All of this soil is range, for which it is well suited. It
supports a dense stand consisting of blue grama, sideoats
grama, and scattered yucca. Grain and forage sorghums
can be grown in cultivated areas. (Capability unit IVe-5,
dryland; Sandy Loam range site)

Randall Series

The Randall series consists of poorly drained, gray to
dark-gray, clayey soils. These soils are on the bottoms of
playas, or the enclosed depressions in the High Plains.
Because the playas catch most of the runoff from the
nearly level tableland, Randall soils are under water for a
few weeks to several mounths each year.

The surface layer, generally about 10 inches thick, is
gray clay that is sticky and gummy when wet and ex-
tremely hard when dry. It has weak, coarse, blocky struc-
ture that breaks into fine blocky structure. This layer
cracks extensively when it is dry.

Gray clay, in a layer that ranges from 15 to 50 inches
in thickness, underlies the surface layer. Large cracks
extend into this clay when it is dry, but the cracks seal
when the clay is wet. This layer has weak, coarse, angular
blocky structure; the blocks are slick and shiny. Lime is
dispersed throughout the layer, and in the lower part, soft
masses and concretions are common.

In most places the substratum is clay that ranges from
light gray to dark grayish brown. In a few areas the lower
part of the substratum is yellowish-red clay loam.

Randall soils absorb water very slowly, especially after
the initial wetting when the material swells, runs together,
and seals. Because the movement of water downward al-
most stops after sealing, the water impounded in the
playas is removed almost entirely through evaporation.
Dry Randall soils are subject to soil blowing because they
are powdery and generally lack vegetative cover. These
soils are hard to work and manage because of their poor
drainage and high content of clay, but they contain a good
supply of plant nutrients.

These soils are mainly used for grazing. Where runoff
is controlled, a few small playas are cultivated. The native
vegetation consists mainly of sedges, smartweed, blueweed,
ragweed, and other water-loving plants. Buffalograss and
western wheatgrass grow in a few of the drier playas.

Randall clay (Ra) is in areas that are scattered through-
out the High Plains part of the county. The areas typi-
cally are round or oval and about 125 acres in size, but
they range from a few acres to more than 500 acres. The
larger areas of this soil occupy the poorly drained, central
part of the playa. Surrounding these areas are the Church,
Olton, and Ulysses soils on moderately well drained
benches. On the main level of the High Plains are areas
only 1 to 5 acres in size. These are surrounded by Pull-
man, Olton, or Ulysses soils.

Included with this soil in mapping were narrow, sloping
areas of Church clay between the playa benches and the
playa bottoms. Also included, on the bottom of Garcia
Lalke, is a clay soil that resembles Randall clay but is dark
brown instead of gray.

Because it is hard to work and frequently flooded, Ran-
dall clay is used almost entirely for grazing. A few of the
better drained areas are cultivated. Soil blowing is a severe

hazard where the soils are dry and bare. (Capability unit
VIw-1, dryland; not assigned to a range site)

Rough Broken Land

Rough broken land (Ro) consists of very steep upper
slopes, moderately steep to steep foot slopes, and nearly
vertical walls and bluffs. It occurs mainly on the jagged
rim and the somewhat rugged escarpment between the
tableland stretching across the High Plains and the lower
Canadian breaks (fig. 9). A few areas are along Tierra
Blanca Creek. Typical areas are of jagged, irregular
shape. They are generally between 145 and 2 miles long
and range from 400 to about 800 feet in width. The total
acreage in this county is small. The higher parts of this
land are about 200 to 500 feet above the lower parts.

Included throughout areas mapped as Rough broken
land are spots and patches of Mobeetie and Potter soils.
Also included are a few areas of Vernon gravelly clay
loam and of Quay clay loam.

All of this land is range that has low carrying capacity
for grazing animals. The cover of grasses 1s sparse and
consists mostly of little bluestem, sideoats grama, blue
grama, black grama, sand dropseed, and three-awn. Cat-
claw, yucca, and juniper are common woody plants. This
land has little value for farming or ranching, but the
material from the caliche is used locally for building
roads. (Capability unit VIIs-2, dryland; Rough Breaks
rahge site)

Springer Series

The Springer series consists of gently sloping, reddish-
brown fine sandy loams that occur in a few scattered areas
in the Canadian breaks. These soils developed in eolian
deposits of sandy loam that were derived from the Tri-
assic red beds.

The surface layer is about 10 inches thick and consists
of reddish-brown, friable, neutral fine sandy loam.

Figure 9.—Typical areas of Rough broken land along the escarp-

ment. Nearly level High Plains are in the background; Canadian

breaks are in the foreground. Mobeetie soils are on the foot

slopes, and Vernon and Quay soils are on the rolling landscape in
the foreground.
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The subsoil extends to an average depth of about 30
inches. It, like the surface layer, consists of a reddish-
brown, friable fine sandy loam, but a fine sandy loam that
contains slightly more clay. The subsoil has weak, coarse,
subangular blocky structure. It is neutral and has moder-
ately rapid permeability.

The substratum is a loam or fine sandy loam that con-
tains films and veins of calcium carbonate. Depth to limy
material ranges from 25 to 50 inches.

These soils take in water readily. Moisture and roots
easily penetrate the subsoil. Natural fertility is fair to
moderate.

All of the acreage of these soils is range that supports
mid and tall grasses.

Springer fine sandy loam, 1 to 3 percent slopes (SfB)
occupies gently sloping to undulating areas in the Cana-
dian breaks. The areas range from 30 to about 150 acres in
size and have a small total acreage. The adjoining soils are
Mobeetie fine sandy loam, generally in higher, somewhat
hummocky areas, and Quay and Montoya soils, in low
areas consisting of smooth flats and valley fills.

Included in mapping were small areas of Quay fine
sandy loam and Mobeetie fine sandy loam.

All of this soil is range consisting of mid and tall
grasses. Unless grazing is managed in a way that main-
tains good cover of these grasses, soil blowing is likely. If
this soil is cultivated, a good cover of crop residue should
be kept on the surface at all times. (Capability unit
IIIe-5, dryland; Sandy Loam range site)

Spur Series

The Spur series consists of loamy, dark-colored soils.
These soils are in alluvium on flood plains along the main
creeks on the High Plains and along some of the main
waterways in the Canadian breaks.

The surface layer is very dark grayish-brown, calcare-
ous clay loam about 18 inches thick. It has subangular
blocky structure. This layer is naturally fertile, friable,
and mellow.

The subsoil is dark grayish-brown clay loam that is fri-
able and has subangular blocky and granular structure.
Worm casts are common. This Jayer generally contains a
few white threads and veins of lime.

The substratum is calcareous clay loam. It ranges from
clay loam to loam and generally contains veins and
threads of lime and scattered caliche pebbles.

Spur soils are among the most productive soils in the
county, but most areas are so small and irregular in shape
that cultivation is not practical.

Spur and Bippus soils (Sp) consist of soils on bottom
lands that occur along Tierra Blanca Creek, Palo Duro
Creek, and some of the main waterways in the Canadian
breaks. Most areas are seldom flooded. '

The landscape is a smooth flood plain that ranges from
200 feet to about 14 mile in width and that has been cut
by an entrenched stream. The stream is 10 to 20 feet wide
and 5 to 15 feet deep. It carries most of the runoff except
that from heavy rains. The channel of this stream is tor-
tuous and generally has cut the bottom land into such
small areas that cultivation is impractical.

The Spur soils are dark-colored, calcareous clay loams
that generally occur along the main stream channel. They

occupy slightly lower areas than the Bippus soils. The
Bippus soils are dark-colored, noncalcareous clay loams on
the outer edges of the flood plain. They are adjacent to
Mansker soils on the adjoining side slopes.

Except for a few small spots, all of the acreage of Spur
and Bippus soils is range. Areas are generally so small
that cultivation is not feasible. These soils produce large
amounts of forage. They are well suited to switchgrass,
indiangrass, western wheatgrass, and other tall grasses..
In most places, however, the grasses are mostly blue grama
and sideoats grama because grazing has been heavy. In a
few slightly saline areas accumulations of salt caused the
range to deteriorate to pure stands of alkali sacaton.
(Capability unit Vw-1, dryland; Loamy Bottom Land
range site)

Ulysses Series

The Ulysses series consists of moderately deep, brown-
ish, loamy soils that are calcareous and have a substratum
of pinkish-white caliche. These soils are nearly level to
gently sloping. In this county they are in scattered areas
throughout the High Plains and are moderately extensive.

The surface layer is a calcareous, dark-brown clay loam
that is generally about 12 inches thick but that ranges
from 7 to 14 inches in thickness. This layer is friable,
granular, and easy to till.

The subsoil is a limy, brown, friable clay loam about 10
inches thick. It has medium and coarse, blocky structure.
The blocks are somewhat rounded and are intermixed with
granules or worm casts. A few lime pebbles or concretions
occur in places.

The substratum begins at an average depth of 22 inches.
The upper part consists of light-brown material mixed
with pinkish-white caliche. By volume, this caliche malkes
up 5 to 10 percent of the upper part of the substratum.
The lower part begins at a depth of about 45 inches and
consists of limy, reddish clay loam material that typically
contains about half as much lime as the upper part of
the substratum.

Ulysses soils arve well drained. Water soaks into the sur-
face readily and moves easily through the subsoil. Roots
grow without resistance. Capacity to hold water and plant
nutrients is moderate. Because ot the lime, however, phos-
phorus and other elements are released slowly for plant
use. The lime also causes chlorosis, especially in grain
sorghum. If the surface is left unprotected, these soils are
likely to blow during windy periods.

Ulysses clay loam, 0 to 1 percent slopes (UsA) occurs on
the nearly level High Plains and is surrounded by large
areas of the Pullman soils. In a few areas this soil is
intermingled with the Olton and Zita soils. A typical area
of this soil is irregularly shaped and about 90 acres in
size, but areas range from 5 to approximately 1,500 acres.
Slopes are generally about 0.5 percent, but they range
from 0 to 1 percent.

Included with most areas in mapping were spots and
patches of Mansker, Zita, and Pullman soils.

The surface layer of this soil is brown, grayish brown,
or dark grayish brown. Wind probably has removed from
1 to 2 inches of the surface soil. Depth to the zone of lime
accumulation ranges from 20 to 30 inches.
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This soil is friable, granular, and easy to work. It has
moderate fertility and is moderately well suited to culti-
vation, but it blows readily where the surface is not
protected.

About half of this soil is cultivated, and the rest is
range. Several thousand acres are irrigated. Well-suited
crops are sorghums and wheat. Cotton and alfalfa are well
suited to irrigated areas. (Capability unit ITIce-3, dry-
land, and ITe-8, irrigated ; Deep Hardland range site)

Ulysses clay loam, 1 to 3 percent slopes (UsB) occurs
around playa basins and along draws and creeks of the
High Plains. A few areas aré on low rises or ridges ad-
joining Pullman clay loam. Slopes are mostly convex and
single.

Included with this soil in mapping were small spots of
Mansker soils. Also included were a few small, severely
eroded areas 3 to 5 acres in size. These eroded areas have
had most of the surface layer removed and are marked in
places by many rills and shallow gullies.

The surface layer of this Ulysses soil is 8 to 10 inches
thick, or slightly thinner than that described for the
Ulysses series. Also, the lime accumulation in this soil is
less distinct.

This soil is friable, mellow, and easy to till. It has
moderate natural fertility but is moderately susceptible to
soil blowing. Runoff gouges rills and shallow gullies where
crop residue is not left on the surface and runoff is not
controlled.

Most of this soil is range, but some is dryfarmed, and a
small acreage is irrigated. Wheat and sorghums are well-
suited crops. Alfalfa is particularly well suited to irri-
gated areas. (Capability unit I1Te-3, dryland, and I1Te-4,
irrigated; Deep Hardland range site)

Vernon Series

The Vernon series consists of gravelly clay loams that
are reddish brown and very shallow over shaly clay. These
soils are on sloping to steep hills and ridges in the Canad-
ian breaks.

The surface layer is reddish-brown gravelly clay loams

about 6 inches thick. About 20 percent of its volume- is

angular pebbles of hard, white caliche. This layer holds
only small amounts of water.

The substratum directly underlies the surface layer and
consists of reddish clay shale that has thin platy structure.
Roots commonly grow in the upper 8 to 4 inches of this
layer, but a few penetrate below a depth of 15 inches.

All of the acreage of Vernon soils is range. The stands
of native grasses are sparse, for these soils have rapid
runoff, have low water-holding capacity, and ‘are
droughty.

Vernon-Quay complex (Vx) occupies rolling to steep
red-bed hills and ridges in the Canadian breaks. This com-
plex is inextensive. It consists of Vernon gravelly clay
loam and Quay clay loam. Vernon gravelly clay loam,
which is very shallow, occupies the crests of the hills and
ridges. Quay clay loam is on the lower foot slopes and in
the shallow draws or vales lying between the hills. About
60 percent of this complex is Vernon gravelly clay loam,
and 25 percent is Quay clay loam. The rest consists of
small areas of Potter, Spur, and Bippus soils. The Vernon
clay loam is similar to the soil described as typical of the

Vernon series, and the Quay clay loam is similar to the
soil described as typical of the Quay series.

Included with these soils in mapping were small areas
of Potter soils, nearly barren exposures of shaly red beds,
and some gullied areas.

All of the acreage of this complex is range. The soils are -
shallow, susceptible to erosion, and not suited to cultiva-
tion. Because stands of native grasses are sparse on the
Vernon soils, they are eroded readily by water if the
stands are overgrazed. Quay soils support dense cover con-
sisting of short grasses and some mid grasses. (Capability
unit VIIs-1, dryland; Vernon.gravelly clay loam is in
Shallow Redland range site; Quay clay loam is in Deep
Hardland range site)

Zita Series

In the Zita series are deep, brown, moderately sandy
soils. These soils are in scattered areas throughout the
county. .

The surface Jayer is a neutral clay loam about 9 inches
thick. It has fine subangular blocky and granular struc-
ture. Natural fertility 1s high because the short grasses
contributed large amounts of decayed roots and leaves.
Channels and pores left by decayed roots are common.
This layer is easily tilled throughout a wide range of
moisture content. Plowpans tend to form in the lower
part if the layer is tilled when it is wet. )

The subsoil is about 20 inches thick. The upper part 1s
a neutral, dark-brown clay loam. It has coarse prismatic
structure that breaks to medium subangular blocky and
granular. Worm casts are common. The lower subsoil is a
brown clay loam that is slightly less clayey than the
upper subsoil and is more friable and granular. It gen-
erally has a few masses of soft lime and contains many
threads or veins of lime. .

The substratum is a layer of pink to white, soft caliche
that ranges from 1 to 3 feet in thickness. It is underlain
by reddish-brown, light-brown, or yellowish-red limy
material.

Zita soils are moderately permeable and have good
water-holding capacity because their subsoil consists of
porous clay loam. These soils absorb water readily. Plant
roots develop without resistance. Soil blowing can be con-
trolled by leaving moderate amounts of residue on the
surface.

Zita soils are-among the best cultivated soils in the
county. They are used for dryfarming, for irrigated
farming, and as range. Wheat and grain sorghum are the
main crops.

Zita clay loam, 0 to 1 percent slopes (ZcA) is in areas
scattered throughout the county. The areas average about
100 acres in size, but total acreage in the county is small.
This soil generally occurs within larger areas of Olton or
of Pullman soils on the High Plains and next to Quay
soils in the Canadian breaks. The areas of this soil are
mostly in the western part of the county.

Included with this soil in- mapping were mainly areas
of Olton clay loam that generally range from 5 to 15
acres in size. Also included were some small spots and
patches of Ulysses clay loam and of Mansker clay loam.

This Zita soil makes up some of the better cropland in
the county. It is naturally fertile. Because it can take in
water at a moderate rate, it is not so droughty as the



20 SOIL SURVEY

associated Olton and Pullman soils. It is, however, mod-
erately susceptible to soil blowing. Also, plowpans are
likely to form if it is cultivated w%en too wet.

This soil is used for dryfarming, irrigated farming,
and range. Special treatment is needed on the small
included areas of Ulysses and Mansker soils because they
are more susceptible to soil blowing than is this Zita soil.
(Capability unit ITIce-2, dryland, and I-2, irrigated;
Deep Hardland range site) :

Zita clay loam, 1 to 3 percent slopes (ZcB) occurs mainly
in the western part of the county. Most of the nearly
level areas ave on low rises above the adjoining level
Pullman and Olton soils, but the gently sloping areas are
around playas and along draws. The areas range from 20
to 150 acres in size.

Included with this soil in mapping were areas of Olton
clay loam and Ulysses clay loam.

oil blowing is a moderate hazard on this soil. Also,

water erosion i1s a hazard unless runoff is controlled.

Plowpans or compacted layers form when the soil is cul-
tivated when it is moist. If properly managed, this is
one of the best soils in the county for dryfarming.
Because the texture and structure of the subsoil are
favorable, air and water move easily through the soil.
Also, plant roots develop without reststance.

This soil is mostly range; a few areas are dryfarmed.
All crops commonly grown in the county, particularly
grain sorghum and \\%mat, are well suited. (Capability
unit ITTe-2, dryland, and ITe-1, irrigated; Deep Hard-
land range site)

Use and Management of Soils

The soils of Deaf Smith County are used partly as
range and for dryfarmed and irrigated crops. This sec-
tion explains how the soils may be managed for these main
purposes and for windbreaks and wildlife habitat. A table
gives predicted yields of the principal dryfarmed and
Irrigated crops. Also explained is how the soils can be
used for building highways, farm ponds, and other engi-
neering structures.

In discussing the use of the soils as cropland, range-
land, and wildlife habitat, the procedure 1s to describe
groups of soils that have similar uses and that require
similar management, and then to suggest management
suitable for the group. The soils in each group are listed
in the “Guide to Mapping Units” at the back of this
survey.

Dryfarmed and Irrigated Crops

This subsection describes general practices for manag-
ing dryfarmed and irrigated soils, explains the grouping
of soils according to their capability, and discusses the
management of dryfarmed and of irrigated groups of
soils. Also, a table lists, for cultivated soils, predicted
yields of the principal irrigated and dryfarmed crops
grown in the county. ‘

General practices of dryfarming?

Management is neceded on the soils of Deaf Smith
County mainly to control soil blowing and to control

*By Jack DoudLas, agronomist, Soil Conservation Service.

water erosion and conserve moisture. The chief factor
affecting management is the climate and its variable but
generally low rainfall, severe droughts, occasional intense
rains, high winds, and severe hailstorms.

Control of soil blowing~—In Deaf Smith County, the
use of soils as cropland is hazardous unless practices that
control soil blowing are followed. Soil blowing, particu-
larly in bare areas, is most likely on the Ulysses, Drake,
Mobeetie, and similar soils that have a high content of
lime and a fine sandy loam surface layer.

The soils of the county can be protected against soil
blowing by leaving a protective cover of crop residue on
them during the critical dry, windy seasons of fall, win-
ter, and spring. After these seasons have passed, the crop
residues are plowed into the soil.

Stubble mulching is another way to manage the resi-
dues for protection against soil blowing. By this method,
a protective cover of residues from a crop is left on the
soll surface until the next crop is planted, and planting
is in the stubble. After planting, all tillage and harvest-
ing are performed by implements that leave most of the
crop residues on the surface and anchored in the soil
(fig. 10).

Mulching, or applying organic waste, is also effective
in controlling soil blowing. By this method, some kind of
organic material is placed on the soil to protect it. Cot-
ton burs and the trash from cotton gins are widely used.
Applications of at least 8 tons per acre effectively control
soll blowing on most soils in the county.

If there is not enough crop residue on the soil for
effective control, an emergency method that gives tempo-
rary protection is roughening the surface of the soil and
making it cloddy. Durable clods form readily on the
Pullman, Olton, and Zita soils, but less 1'eadi%;7 on the
Ulysses and Mansker.

If tillage is excessive, is continual without the use of
crop residues, or is performed when the soil is too wet,
soil particles are broken down into finer ]i)zu'ticles or sin-
gle grains that are highly susceptible to blowing. If these

finer particles are silt and clay, they tend to run together
and fill the natural pores and channels through which

Figure 10.—Sweep used for stubble-mulch tillage to control soil

blowing and water erosion by increasing the rate of water intake.

This practice is used extensively on both dryfarmed and irrigated
soils. The soil is Pullman clay loam, 0 to 1 percent slopes.
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water and air move. Also, improper tillage impairs tilth
and causes hard crusts to form on the surface and plow-
pans to form beneath the surface. The Olton and Zita
soils are particularly susceptible to the formation of
plowpans.

Conservation of moisture -and control of water ero-
sion.—Practices commonly used in this county for con-
serving moisture and controlling water erosion are (1)
stubble mulching; (2) terracing and contour farming;
(3) grassing of waterways; and (4) use of a suitable
cropping system.

Stubble mulching is effective in controlling soil blow-
ing and in controlling water erosion and conserving
moisture as well. It can be used on all soils in the county.
If this practice is used, the residues form a mulch that
helps to conserve moisture by reducing evaporation, by
holding snow until it melts so that more moisture enters
the soil, and by increasing the rate of water intake.
Stubble mulching also breaks the impact of falling
raindrops.

On nearly level slopes, terracing and contour farming
are used mainly for conserving moisture. These practices
are used on the stronger slopes mainly for controlling
erosion but also for conserving moisture. Contour farm-
ing is used to control erosion in many areas of the Pull-
man, Olton, Zita, and other nearly level soils that have
not been terraced.

Grassed waterways help to control erosion by carrying
runoff water at a safe, nonerosive rate. This is water that
has collected in natural drainageways, field terraces, and
diversion terraces. Grassed waterways are most effective
where they are stabilized by grass or other plant cover
and are protected from grazing and fire. The time needed
for a good cover to establish itself is generally several
years and depends on the moisture content of the soil.
Somewhat more time is needed on the droughty Pullman
so@}s than is needed on the less permeable Olton and Zita
soils.

A flexible cropping system is needed on the soils of
Deaf Smith County used for dryfarmed crops. Wheat
and sorghums are the major dryfarmed crops because
the supply of moisture in the soils is low and the grow-
ing season is relatively short. The cropping system var-
ies widely. Farmers often use a system that provides a
fallow period after harvest of a crop so that moisture is
stored in the subsoil for use by the next crop. Fallowing
is most effective on Pullman clay loam and other droughty
soils in the county. Suitable cropping systems that provide
fallow are (1) continuous wheat with occasional fallow;
(2) wheat-grain sorghum with occasional fallow; or (3)
wheat-fallow-wheat.

Wheat is the major crop in most dryland cropping sys-
tems. Straw, stubble, and other residues are needed on the
soil surface until planting time. If the soils are wet to a
depth of about 2 feet or more, the residues can be mixed
into the soil before planting. Then the crop planted can
use the moisture in the soil and grow fast enough to pro-
tect it. If there is no stored moisture, it is essential to
plant wheat in the residues. The residues will protect the
soil if the wheat crop fails.

Less intensive cropping systems are needed on the
Mansker, Mobeetie, Ulysses, and other of the shallow to
moderately deep, sloping, limy soils. Continuous small
grain or close-drilled feed crops grown on the contour

are suitable, but the residues from these crops should be
used as a stubble mulch.

Capability groups of soils

Capability classification is the .grouping of soils to
show, in a general way, their suitability for most kinds
of farming. It is a practical classification based on the
limitations of the soils, the risk of damage when they
are used for the ordinary field crops or sown pastures,
and the way they respond to treatment. The classification
does not apply to most horticultural crops, or to rice and
other crops that have their own special requirements for
production. The soils are classified according to degree
and kind of permanent limitation, but without considera-
tion of major and generally expensive landforming that
would change the slope, depth, or other characteristics of
the soils; and without consideration of possible major
reclamation.

In the capability system, all soils are grouped at three
levels, the capability class, the subclass, and the unit.
These are discussed in the following paragraphs.

Carpapinity Crasses, the broadest groupings, are desig-
nated by Roman numerals I through VIII. These numer-
als indicate progressively greater limitations and nar-
rower choices for practical use. The classes are defined as
follows:

Class I. Soils have few limitations that restrict their
use. :

Class II. Soils have some limitations that reduce the
choice of plants or require moderate conserva-
tion practices.

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

Class IV. Soils have very severe limitations that
restrict the choice of plants, require very care-
ful management, or both.

Class V. Soils subject to little or no erosion but have
other limitations, impractical to remove, that
limit their use largely to pasture, range, wood-
land, or wildlife food and cover.

Class VI. Soils that have severe limitations that
make them generally unsuited to cultivation and
limit their use largely to pasture or range, wood-
land, or wildlife food and cover.

Class VII. Soils that have very severe limitations
that make them unsuited to cultivation and that
restrict their use largely to grazing, woodland,
or wildlife. ,

Class VIIL Soils and landforms that have limita-
tions that preclude their use for commercial
plant production without major reclamation and
restrict their use to recreation, wildlife, or water
supply, or to esthetic purposes. No class VIII
soils were mapped in Deaf Smith County.

CapaprLrry Suncrasses 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
¢ 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 cor-
rected by artificial drainage); s shows that the soil 1s
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limited mainly because it is shallow, droughty, or stony;
and ¢, is used in those areas where climate is the chief
limitation to the production of common cultivated crops.

In class I there are no subclasses, because the soils of
this class have few limitations. Class V can contain, at
the most, only subclasses indicated by 4, s, and ¢, be-
cause the soils in it are subject to little or no erosion,
though they have other limitations that restrict their
use %&rgely to pasture, range, woodland, wildlife, or
recreation.

Capapwrry Unirs are soil groups within the sub-
classes. 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 produc-
tivity and other responses to management. Thus, the
capability unit is a convenient grouping for making
many statements about management of soils. Capability
units are generally designated by adding an Arabic nu-
meral to the subclass symbol, for example, Ile-1 or
IIIe-2. Thus, in one symbol, the Roman numeral desig-
nates the capability class, or degree of limitation, and
the small letter indicates the subclass, or kind of limita-
tion, as defined in the foregoing paragraph. The Arabic
numeral specifically identifies the capability unit within
each subclass.

In the following pages the capability units in Deaf
Smith County are described and suggestions for the use
and management of the soils are given. All the soils in
the county have been placed in dryland capability units,
but only those soils suited to irrigation have been placed
in irrigated capability units.

Management of dryland capability units

In the following pages, the dryland capability units
are described, and suggestions for use and management
are given. The soils in each capability unit can be deter-
mined by referring to the “Guide to Mapping Units” at
the back of this soil survey. Also, the capability unit
assigned to any soil is listed at the end of the descrip-
tion of that soil in the section “Descriptions of the Soils.”

CAPABILITY UNIT Illce-1 (DRYLAND)

Pullman clay loam, 0 to 1 percent slopes, is the-only soil
in this capability unit. It is a deep, well-drained, nearly
level soil that has a slowly permeable, clayey subsoil. This
soil occupies the main part of the nearly level, smooth
High Plains, and it makes up a large part of the dry
cropland in the county.

This soil contains moderately large amounts of plant
nutrients and organic matter. Tilth is generally good, and
the surface layer absorbs water moderately well when it
is in good condition. After hard, beating rains, however,
crusting is likely, especially if the surface is not protected
by crop residues. Surface crusting is more severe in areas
where tillage has mixed part of the clayey subsoil into the
surface layer. The tight subsoil takes in water slowly and
hinders the penetration of plant roots. Most plant roots
grow along the surfaces of the soil aggregates.

This soil is ideally suited to farming on a large scale.
Well-suited crops are wheat, grain sorghum, and forage
sorghum. }

The main concerns in managing this soil are improving
the tilth of the surface layer, conserving moisture, and
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controlling soil blowing. The hazard of soil blowing, how-
ever, and of water erosion, is only slight. Sorghums and
wheat both produce a large amount of crop residues. Ter-
races and contour farming are needed on long slopes so
as to control water erosion and to increase the amount of
water that soaks into the soil.

CAPABILITY UNIT Illce-2 (DRYLAND)

In this unit arve deep, nearly level soils that have a
brown to dark grayish-brown clay loam surface layer and
a clay loam subsoil that is moderate to moderately slow in
permeability. The subsoil is underlain by pinkish-white to
white caliche at a depth of 25 to 60 inches. In this county
these soils occur throughout the High Plains and have a
large total acreage.

The soils in this unit are moderately high in natural
fertility. Water soaks into the surface and moves readily
into the subsoil, where a moderately large amount is stored
for use by plants.

These soils are among the most productive in the county
for dryfarming. They are well suited to wheat, grain sor-
ghum, and forage sorghum.

The main purposes in managing these soils are control-
ling erosion, maintaining good tilth, and conserving mois-
ture. A good way to control soil blowing is to seed sor-
ghum, wheat, and other crops that produce large amounts
of residue and to leave most of the residues on the surface.

CAPABILITY UNIT Illce-3 (DRYLAND)

This unit consists of moderately deep, nearly level, cal-
careous soils. These soils have a loamy surface layer and a
moderately permeable subsoil.

The soils 1n this unit have moderate capacity for hold-
ing available water and plant nutrients. Water soaks into
and through the soils at a moderate rate. Because a large
part of the subsoil consists of worm casts, it is granular, is
friable, and permits good development of plant roots. Till-
age is easy throughout a wide range of moisture content
In areas in native grass the surface layer contains a mod-
erate amount of organic matter, but much organic matter
has been lost in cultivated areas. These soils blow easily if
the surface is bare because the lime tends to disperse the
soil aggregates or clods into fine, crumbly or powdery
granules.

Wheat, grain sorghum, and forage sorghum are well-
suited crops. During dry periods, the grain sorghum is
affected by chlorosis because of the high content of lime.

The main concerns of management are controlling soil
blowing and conserving moisture. Soil blowing can be con-
trolled by leaving most of the crop residues on the surface
and by the use of implements of the sweep or chisel type.
Crop residues on the surface help to keep the soil open and
to increase the water intake. Terraces may be needed on
long slopes. Tillage should be such that the more limy
subsoil is not brought to the surface.

CAPABILITY UNIT Illce-4 (DRYLAND)

Only Pullman-Ulysses complex, 0 to 1 percent slopes,
is in this capability unit. The complex is one of intermin-
gled soils that ave deep and moderately deep over soft
caliche. These soils are nearly level, are well drained, and
have a slowly to moderately permeable subsoil.



DEAF SMITH COUNTY, TEXAS _ 23

The soils in this unit contain moderately large amounts
of plant nutrients and organic matter. Tilth is generally
good. The surface layer absorbs water moderately well
when the soils are in good condition, but crusting is likely
after hard, beating rains. Crusting is especially noticeable
on the Pullman soil where the surface is not protected by
crop residués. Also, the tight subsoil of the Pullman soil
hinders penetration of plant roots and water. On the
Ulysses soil, the calcareous surface layer tends to accel-
lerate wind erosion.

The soils in this unit are well suited to farming on a

large scale. The most common crops are wheat, grain sor- -

ghum, and forage sorghum.

The main objectives in managing the soils in this capa-
bility unit are maintaining the tilth, conserving moisture,
and controlling soil blowing. Sorghums and wheat both
produce a large amount of crop residues. Terraces and
contour farming are needed on long slopes so as to control
water erosion and to increase the amount of water that
soaks into the soil. '

CAPABILITY UNIT IIle~-1 (DRYLAND)

Only Pullman clay loam, 1 to 3 percent slopes, is in this
capability unit. It is a deep, gently sloping soil that has a
brown to dark-brown, loamy surface layer and a compact,
slowly permeable, clayey subsoil. Pink to white caliche is
at a depth of about 40 inches. This soil is on gentle slopes
around playas and along draws on the High Plains.

The surface layer of this soil generally has good tilth.
It crusts easily, however, where plowing is deep and large
amounts of the clayey subsoil are mixed into it. Crusting
increases runoff and probably increases the hazard of soil
blowing.

Wheat, grain sorghum, and forage sorghum are well-
suited crops.

The main concerns in managing this soil are controlling
water erosion and soil blowing and conserving moisture.
Terracing and contour tillage help control water erosion
and, by slowing runoff, allow more rainfall to soak into
the soil. By leaving most of the crop residues on the sur-
face, soil blowing is controlled, loss of water through
evaporation is lessened, and sealing after rains is pre-
vented. Another practice that helps control soil blowing is
the use of chisels or sweeps to roughen the surface and
keep it cloddy.

CAPABILITY UNIT Ilfe-2 (DRYLAND)

In this unit are deep, gently sloping soils that have a
loamy surface layer and moderate to moderately slow per-
meability in the subsoil. These soils have a brown to dark
grayish-brown surface layer and a clay loam subsoil. The
Olton and Zita soils in this unit are underlain by pink to
white caliche at a depth of 25 to 60 inches, but the Bippus
soils have a pale-brown, limy substratum.

The soils in this unit have good tilth and moderate to
high fertility. Well-suited crops are dryfarmed wheat,
grain sorghum, and forage sorghum.

The main concerns of management are conserving mois-
ture and controlling soil blowing and water erosion. Seil
blowing can be controlled by leaving most of the crop
residues on the surface. Terracing and contouring are
needed because they help to control water erosion and to

slow down runoff so that more rainfall soaks into the soil.
In most places some kind of an outlet is needed for ter-
race systems. In some areas the outlets empty onto adjoin-
ing rangeland. In other areas waterways are needed for
draining the terraces.

CAPABILITY UNIT Ille-3 (DRYLAND)

This unit consists of gently sloping, calcareous soils that
have a granular clay loam subsoil. These soils are moder-
ately extensive in this county, and they occur on the High
Plains and in the Canadian breaks.

The soils in this unit take water at a moderate rate.
They are mellow and casy to till. Natural fertility, though
low in some eroded cultivated areas, is adequate for dry-
farming. Because of the content of lime, soil aggregates
in the surface layer break down easily if the layer is dis-
turbed. These soils are susceptible to water erosion, espe-
cially where the surface is bare.

Well-suited crops are wheat, grain sorghum, and forage
sorghum. The grain sorghum is commonly affected by
chlorosis during dry periods.

Management 1s needed that controls soil blowing and
water erosion and conserves moisture. Soil blowing can be
controlled by using implements of the sweep or chisel type
and by leaving most of the crop residues on the surface.
Crop residues are also needed to lessen loss of soil mois-
ture through evaporation. Terraces and contour farming
help to control runoff and water erosion.

CAPABILITY UNIT Ille-5 (DRYLAND)

Only Springer fine sandy loam, 1 to 3 percent slopes,
is in this unit. This deep, gently sloping soil is inextensive
in this county. It is in the Canadian breaks. The surface
layer is grayish-brown, neutral, granular sandy loam. The
subsoil is friable fine sandy loam that is moderately rapid
in permeability. At a depth of 30 inches, this soil is gen-
erally calcareous and moderately alkaline.

This soil absorbs water readily. If formation of a plow-
pan is prevented, runoff is slight. This soil has fair natural
fertility, but it tends to blow under cultivation and to lose
organic matter and plant nutrients,

All of the acreage is range, but grain sorghum and for-
age sorghum are suited. The main purpose of management
is controlling soil blowing. Practices are needed that leave
as much of the crop residues on the surface as is possible.
Enough of the stalks should be covered to anchor them.

CAPABILITY UNIT IIle-? (DRYLAND)

Only Pullman-Ulysses complex, 1 to 3 percent slopes, is
in this capability unit. The complex is one of intermin-
gled soils that arve deep and moderately deep over caliche.
These soils are gently sloping, are well drained, and have
a slowly to moderately permeable subsoil.

The soils in this unit contain moderately large amounts
of plant nutrients and organic matter. Tilth is generally
good. The surface layer absorbs water moderately well
when the soils are in good condition, but crusting is likely
after hard, beating rains. Crusting is especially noticeable
on the Pullman soil where the surface is not protected by
crop residues. Also, the Pullman soil has a tight subsoil
that restricts movement of water and roots. The Ulysses
soil is most susceptible to soil blowing because of the lime
in the surface layer.
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These soils are suited to wheat, grain sorghum, and for-
age sorghum. The main hazards are moderate suscepti-
bility to both soil blowing and water erosion.

The main objectives in managing this capability unit are
maintaining the tilth of the surface layer, conserving
moisture, and controlling soil erosion. Sorghums and
wheat both produce large amounts of crop residues. Ter-
races, contour farming, and surface litter are needed to
control water erosion and soil blowing and to increase the
amount of water that soaks into the soil.

CAPABILITY UNIT IVe-2 (DRYLAND)

In this unit are moderately sloping, calcareous soils that
have a loamy surface layer. These soils are shallow over
soft or gravelly caliche. They are moderately extensive in
this county. They occur in the Canadian breaks and on the
slopes of Tierra Blanca and Palo Duro Creeks.

The soils in this unit are mellow and easy to work. The
surface layer is moderate in natural fertility, but the sub-
soil is somewhat low in content of organic matter and
plant nutrients. Water is taken into these soils readily,
and it soaks through the subsoil at a moderate rate.

Well-suited crops are grain sorghum, wheat, and forage
sorghum.

One of the main hazards in cultivating these soils is
water erosion. Also, soil blowing is likely where the sur-
face is bare, for the lime in the surface layer causes the
soil aggregates to break down into powdery granules. Ter-
races and contour farming are necessary to prevent sheet
erosion and gully erosion and to help conserve moisture.
Tillage should be done in a manner that leaves most of the
stalks and straw on the surface throughout the year. Also,
it is advisable not to till these soils in a way that brings
parts of the more limy subsoil to the surface.

CAPABILITY UNIT IVe-3 (DRYLAND)
Pullman clay loam, 1 or 8 percent slopes, eroded, is the
only soil in this capability unit. It is a deep, gently slop-
ing, loamy soil that is eroded and has a slowly permeable
subsoil. This soil is around playas and along draws in
small areas of the High Plains.
Rills and shallow gullies are numerous; in this eroded
soil an average of only 2 to 4 inches of the original sur-

face layer remains. In most places clods from the clayey

subsoil have been mixed into the plow layer, and it con-
tains more clay than the plow layer of uneroded Pullman
soils. Consequently, the plow layer crusts readily and run-
off increases. Fertility has been lessened by an average loss
of 2 to 8 inches of the surface layer.

This soil is used mostly for dryfarming and range, but
a few areas are irrigated. The main crops are grain sor-
ghums and wheat.

Preventing further erosion and increasing the fertility
of the surface layer are the main purposes of management.
Field terraces, diversion terraces, and contour farming are
needed to control runoff. In some places grassed water-
ways are needed as outlets for terraces. Soil blowing can
be controlled by leaving most of the crop residues, stalks
and straw, on the soil surface. Crop residues are especially
needed in. winter when the surface is bare.
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CAPABILITY UNIT IVe-5 (DRYLAND)

This unit consists of deep, calcareous, loamy soils that
have moderately rapid permeability in the subsoil. These
soils are on side slopes of draws and on foot slopes below
escarpments. Their profile is fine sandy loam throughout.

The surface layer takes in water readily, but these soils
normally are dry below about 30 inches because water is
lost as runoff.

The soils of this unit are better suited as rangeland than
as cropland, but grain sorghum or forage sorghum can be
grown.

The main concerns of management are controlling run-
off and soil blowing. Terraces and contour farming are
needed for control of water erosion. Susceptibility to soil
blowing is increased by the lime in the surface layer. Crop
residues should be covered with just enough soil to anchor
them. During the fallow period, especially in winter and
spring when soil blowing is most likely, crop residues
should be left on the surface.

CAPABILITY UNIT IVe-9 (DRYLAND)

In this unit are calcareous, loamy soils that are under-
lain by caliche. These soils have a limy surface layer
underlain by a granular, friable layer. The Mansker soils
in this unit are shallow over soft or gravelly, whitish
caliche. The Lea soils are moderately deep over indurated
caliche. These nearly level to gently sloping soils are on
the High Plains. They range from patches a few acres in
size to as much as about 100 acres.

" The soils in this unit are easy to work. Their natural
fertility is adequate for dryfarming. Water soaks readily
into the surface, and it moves easily through the subsoil.

Grain sorghum, wheat, and forage sorghum are suitable
crops.

Management is needed to control erosion. Most of the
crop residues should be left on the surface throughout the
year. Water erosion can be controlled by terraces and con-
tour farming. It is advisable to till in such a way that lit-
tle or none of the limy subsoil is mixed into the surface

layer.
CAPABILITY UNIT IVes~1 (DRYLAND)

Church clay is the only soil in this unit. This soil is |
deep, limy, and very slowly permeable. In this county it
is moderately extensive and occurs on the High Plains on
level, smooth bhenches surrounding the larger playas.

The soil in this unit is moderately high in natural fer-
tility, and it has high capacity for storing plant nutrients.
It also holds a large amount of water, but this moisture
is released slowly to plants because the content of clay is
high. Soil blowing is likely if a good vegetative cover is
not kept on the surface. Following hard rains, when the
surface crusts, this soil is especially susceptible to blowing.

Grain sorghums and wheat are well suited.

Management is needed mainly for controlling soil blow-
ing and conserving moisture. Most of the crop residues
should remain on the surface, especially during winter and
spring when soil blowing is critical.

CAPABILITY UNIT 1IVs-1 (DRYLAND)

Only Montoya clay is in this unit. This reddish-brown,
nearly level soil is deep, but it has a very slowly permea-
ble subsoil. It occupies nearly level flats or slight de-
pressions in the Canadian breaks. These areas are locally
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called Galleta flats because they have a dense cover of
galleta.

~ This soil is low in natural fertility. Surface runoff is
slow, and internal drainage is very slow. This soil is
" droughty, and it cracks when it is dry. It swells and tends

to seal when it is wet. Large amounts of water in the pro-.

file are stored in this deep soil, but in summer the water
from showers is stored mainly in the upper few inches and
is lost through evaporation.

All of the acreage of this soil is range. The main con-
cerns of management are conserving moisture and con-
trolling soil blowing.

CAPABILITY UNIT Vw-1 (DRYLAND)

Only the mapping unit Spur and Bippus soils is in this
capability unit. These soils occur along Tierra Blanca
and Palo Duro Creeks and are occasionally flooded. They
are on smooth, level bottom lands, which are cut by an
intermittent, ditchlike chanmnel that carries most of the
1st;rezunﬂow. The soils are deep clay loams to fine sandy
oams.

These soils receive extra runoff that helps them to sup-
port heavier stands of grasses than soils of similar tex-
ture on uplands. Erosion is none to slight, but the en-
%relached stream channel may cut further into the bottom
and.

The main practice needed on these soils is manag-
ing the grazing so that good stands of grasses are
maintained. The better grasses are western wheatgrass,
switchgrass, and sideoats grama.

CAPABILITY UNIT Vw-2 (DRYLAND)

Lincoln soils, the only soils in this capability unit, are
on bottom lands of the Canadian breaks and are flooded
from time to time, These soils are deep. They consist of
the sediments deposited by the floods 1n stratified layers
of coarse sand, fine sand, and loamy sand. In this county
the total acreage of these soils is small.

All of the acreage of these soils is range. The present
vegetation is sand dropseed, blue grama, and sagebrush.

Soil blowing is the main concern of management, for
the overgrazed areas blow easily. Switchgrass, indian-

rass, sand bluestem, and other tall grasses can grow on
these soils if management is good.

CAPABILITY UNIT VIe-1 (DRYLAND)

This unit consists of calcareous, loamy, sloping soils
that have a moderately permeable subsoil. These soils are
moderately deep and have a limy surface layer and a
granular, friable subsoil. They are mostly on slopes
around playas and along streams of the High Plains, but
some areas are along streams and draws in the Canadian
breaks.

Because erosion is a hazard, the soils in this unit are
not suitable for cultivation. All of the acreage is native
range on which the cover is mainly blue grama, some
. sideoats grama, and in most areas, scattered yucca.

CAPABILITY UNIT VIe-2 (DRYLAND)

Mobeetie fine sandy loam, 5 to 8 percent slopes, is the
only soil in this capability unit. This soil is moderately
extensive in the county and occurs on side slopes of
draws and on foot slopes below escarpments. It is cal-
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careous and has a subsoil of sandy loam that is moder-
ately rapid in permeability.

Water is taken readily into the surface layer, and it
moves easily through the subsoil. A good cover of grass
prevents damage by runoff, but this soil washes and blows
easily if grazing is excessive.

This soil is not suitable for cultivation, because of the
severe hazard of soil blowing and water erosion. All of
this soil is range that provides some of the best grazing
in the county. The native vegetation consists of blue
grama, sideoats grama, and scattered yucca.

CAPABILITY UNIT VIe-3 (DRYLAND)

This unit consists of moderately deep, sloping soils
that have a high content of lime. These soils occur on the
eastern sides of playas of the High Plains. They have a
granular, moderately permeable subsoil. The water from
rain soaks into the surface readily and moves through
the surface layer and subsoil at a moderate rate.

Soil blowing is the main hazard. Soil particles in the
surface layer are fluffy or floury because of the high con-
tent of lime. When the surface layer is bare, a slight
breeze picks up these particles and carries them away.
Water erosion 1s also a hazard in areas that lack a cover
of plants.

These soils are suitable only for range. Grazing should
be controlled so that sideoats grama and blue grama pro-
vide a good cover.

CAPABILITY UNIT VIw-1 (DRYLAND)

Randall clay is the only soil in this unit. It is a poorly
drained soil at the bottom of the playas, where it formed
from clayey sediments washed from the High Plains. It
is subject to flooding for a few weeks to several months
each year. Because the content of clay is high, this soil
shrinks and cracks when it is dry and seals when it is
wet. When the cracks are closed the movement of water
through the soil nearly ceases.

In winter the larger playas provide food, protection,
and water for large numbers of ducks. In wet seasons
some of the playas provide dense forage for livestock.
The native vegetation mainly consists of smartweeds,
sedges, blueweeds, and ragweeds. Western wheatgrass
and buffalograss grow in some of the drier playas.

Only a small acreage of this soil is cultivated. A few of
the smallest areas, 2 to 5 acres in size, are farmed with
the adjacent areas of Pullman or Ulysses soils. The main
concern in managing this soil is soil blowing. Soil blow-
ing generally follows the drowning of the vegetation and
{;)he drying of the lake. Then the surface of this soil is

are.
e CAPABILITY UNIT VIIs-1 (DRYLAND)

This unit consists of strongly calcareous, gently slop-
Ing to steep soils. These soils are very shallow over soft
caliche, indurated caliche, or clayey shale. They are in
gently sloping to moderately sloping areas of the High
Plains, in sloping to steep areas along draws and escarp-
ments, or on ridges and steep hills of the High Plains
and the Canadian breaks.

The soils in this unit have a surface layer 4 to 12
inches thick that overlies unweathered cemented caliche,
indurated caliche, or shaly red beds.

These soils have very low natural fertility and water-
holding capacity. Most of the rainfall is lost as runoff
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because slopes are generally strong or steep and the soils
are very shallow to cemented caliche.

These soils are mostly range, but they provide only a
little forage. Mid and short grasses are sparse. Controlled
grazing is essential for improving the stands and con-
trolling water erosion.

CAPABILITY UNIT VIIs-2 (DRYLAND)

Only Rough broken land is in this unit. It is strongly
calcareous and occurs in sloping to very steep, rough,
‘broken areas. This land is suitable only for limited graz-
ing and for wildlife. The ve%etation 1s generally sparse
in most places, but on the lower slopes, a few small
pockets of the deeper soil material support fair stands of
grasses. A few good patches of grass grow on the very
steep slopes where grazing is difficult. Nearly all the
kinds of grasses in Deaf Smith County grow on this
land. Little bluestem, sand bluestem, and sideoats grama
are common north-facing slopes. On the drier southern
slopes, the grasses are mainly hairy grama, black grama,
blue grama, and three-awn.

This land is the main habitat for the mule deer in
Deatf Smith County.

Managing irrigated soils

Managing irrigated soils began in Deaf Smith County
after the first irrigation wells were drilled during the
early part of the 1940’s. The number of wells increased
slowly until the first part of the 1950’s. Then a severe
drought emphasized the need for supplemental irriga-
tion, and the number of irrigation wells increased rapidly.
An estimated 2,500 to 3,000 wells in the county currenti);r
%Ee fur;ﬁshing water to about 280,000 irrigated acres

g 11).

The wells are 200 to 400 feet deep, and in most of
them water is pumped from the sand and gravel at the
base of the Ogallala formation. The rate of pumping
ranges from about 400 to 900 gallons per minute and
averages about 700 gallons. This water, except for some
of it in the deepest wells, is of high quality. From a
few of the deepest wells, water is pumped from below
the Ogallala formation and contains harmful salts.

Most of the irrigated soils are clay loams or loams of
the Pullman, Olton, and Ulysses series. The infiltration
rate for these soils ranges from about 0.1 to 1 inch per
hour. The infiltration rate, or the rate water enters the
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Figure 11.—In Deaf Smith County, practically all of the irrigation wells are in the eastern half.
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soils, generally determines the lengths of irrigation runs
that the farmers use. The nearly level, smooth soils that
dominate on the High Plains are well suited to graded-
furrow irrigation, which is the method most commonly
used. Most areas require only a little land leveling or
smoothing before they are irrigated. Water is pumped
from the irrigation wells into open ditches or under-
ground pipelines, These ditches or pipelines convey the
water to the high end of the fields, where it is turned
into the furrows. Some of the more sloping areas are
leveled and irrigated by the graded-border and graded-
furrow methods.

Wheat and grain sorghum are the principal irrigated
crops in Deaf Smith County, but there are smaller acre-
ages of forage sorghum, silage, alfalfa, soybeans, vegeta-
bles, and sugarbeets. Because a new sugar refinery was
recently constructed at Hereford, the acreage in sugar-
beets is increasing,

The main practices needed on soils used for irrigation
are (1) suitable cropping systems, (2) good management
of crop residues, (3) adequate fertilization, (4) proper

management of water, and (5) measures for controlling

soil blowing and water erosion.

Essentially. the same cropping systems as those used
for dryland can be used under irrigation. On irrigated
soils, however, a better soil-improving and fertility pro-
gram is needed because the crops generally grown are
high yielding and quickly deplete the soil of plant nutri-
ents. Also, the additional water enables the farmer to
grow a larger number of crops. More residues can be
produced, and more crops can be grown for cover and
green manure.

Better use can be made of the crop residues, such as
wheat and sorghum stubble, if plenty of moisture is
available. The most practical way to improve and to
maintain fertility and productivity is to return large
amounts of fertilized crop residues to the soils. Nitrogen
fertilizer is applied on crop residues to help decompose
them. This prevents a nitrogen shortage in the following
crop.

Under irrigation, crop residues—stalks and straw—are
left on the surface for the purpose of protecting it. Fol-
lowmg harvest, the residues are usually gone over with a
shredder and tandem disc. This chops up the residues
and tucks, or anchors them, into the soil to prevent them
from blowing and washing away and at the same time
leaves a protective cover on the surface. This cover is
maintained until the seedbed is prepared for preirriga-
tion and planting.

Fertilizer is added to nearly all of the irrigated crops
in Deaf Smith County. The amount added is based on
previous cropping history, soil tests, results of research,
and the farmer’s production goal. Technicians of the Soil
Conservation Service or Agricultural Extension Service
will assist farmers in planning fertilization programs.
Generally soils under irrigation are low in nitrogen and
phosphorus but are high in potash.

Water must be applied to the soils in such a way that
prevents waste of the water and loss of soil through ero-
sion. Also, it must be applied in amounts determined by
the needs of the crops grown. Deep-rooted crops, such as
wheat, permit greater applications of water at less fre-
quent intervals than vegetables. Pullman clay loam and

other deep soils require heavier applications of irrigation
water than the Mansker and other shallow soils.

For control of soil blowing and water erosion about the
same kind of practices are needed on irrigated soils as
are needed on dryfarmed soils.

The acreage in irrigated pasture has been increasing
in recent years. The pasture is of two kinds. On one kind
the grasses are indiangrass, switchgrass, sand bluestem,.
and other tall native grasses. The other kind consists of
irrigated domestic (tame) grasses, such as Midland ber-
mudagrass. If these kinds of pasture are to produce the
maximum forage, a good program of maintaining fer-
tility, managing water, and regulating grazing must be
followed.

In 1962 about 12,000 acres of vegetables and sugarbeets
were grown in Deaf Smith County. Most of this acreage
was on Pullman clay loam, Ulysses clay loam, and Olton
clay loam.

In Deaf Smith County, the main vegetable crops and
their average acreage in recent years are approximately
(1) potatoes, 4,000 acres; (2) onions, 2,500 acres; (3) let-
tuce, 2,500 acres; (4) carrots, 2,000 acres; and (5) cab-
bage, 200 acres. Sugarbeets are grown on about 1,200 acres,
and there are smaller acreages of spinach, tomatoes,
beans, pumpkins, watermelons, and peppers. Vegetables
are farmed mostly within a 20-mile radius of Hereford.

The yields of sugarbeets and vegetables depend mainly
on (1) the amounts and frequency of irrigation; (2) the
kind and amount of fertilizer used; (8) the practices
used for control of insects and diseases; (4) the time of
planting; and (5) the prevailing climate from the time
of planting through harvesting.

Average acre yield on Pullman clay loam and Olton
clay loam under good management are—

Potatoes (100 1b. sacks)_______ . ___________ 190
Lettuce (cartons)_ ________________________ 550
Onions (50 1b. sacks)___ . ________ 500
Carrots (tons)__ .. ____________ 10
Sugarbeets (tons)_________________________ 20

Yields are slightly less on the Ulysses soils.

Heavy applications of fertilizers, mainly nitrogen and
phosphorus, are used on all vegetables. A crop of potatoes
1s commonly followed with wheat or another small grain.
The small grain generally grows well, apparently because
of the unused fertilizer that remaims from the heavy
applications. A small grain also provides good winter
cover. Where a vegetable is not followed in fall by a small
grain, the tops of the vegetable plants are generally left
on the surface to lessen soil blowing. This practice and
emergency tillage usually are enough to prevent soil
blowing.

Management of irrigated capability units

In the following pages the irrigated capability units
are described and management of these units is sug-
gested. Only those soils suitable for irrigation have been
placed in irrigated capability units. The soils in each

unit can be found by referring to the “Guide to Mapping
Units” at the back of this soil survey.

CAPABILITY UNIT I-1 (IRRIGATED)

Olton clay loam, 0 to 1 percent slopes, is the only soil
in this capability unit. This nearly level soil is deep, well
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drained, and nearly level. It has a clay loam surface layer
and moderately slow permeability in the subsoil. In this
county most areas of this soil are on the High Plains, but
some areas are on playa benches.

This soil is moderately high in natural fertility. Its sur-
face layer generally has good tilth, is mellow, and easy to
work, but it is slightly susceptible to soil blowing. Where
the surface is bare, the surface layer is likely to crust
after hard, beating rains. The clay loam subsoil is mod-
erately tight and permits only slow movement of water
and air, but the roots of plants penetrate readily and
absorb plant nutrients and water. .

All kinds of irrigated crops commonly grown in the
county are suited to this soil. Among these suitable crops
are wheat, cotton, grain and forage sorghums, vegetables,
perennial grasses, and alfalfa.

To keep the surface layer mellow and easy to work,
most of the stalks, straw, and other crop residues should
be left on the surface. This prevents the surface from
sealing and allows it to take in water faster. The residues
also help to control soil blowing during dry, windy pe-
riods. If commercial nitrogen is applied on the dead litter,
its decay is hastened, and the nutrients in the litter become
more quickly available to plants. Alfalfa, switchgrass,
indiangrass, and other grasses or legumes should be in-
cluded with sorghum or wheat in the cropping system so
as to maintain soil tilth and fertility.

CAPABILITY UNIT I-2 (IRRIGATED)

Zita, clay loam, 0 to 1 percent slopes, is the only soil in
this capability unit. This deep, nearly level soil has a
moderately permeable subsoil. It occurs in inextensive
areas on the High Plains in the western part of the
county. Some areas are near the Pullman and Olton soils.

This soil is moderately high in plant nutrients and
water-holding capacity. Natural fertility is moderate in
the surface layer and subsoil. The surface layer is easy
to work and takes in water readily. The subsoil has struc-
ture favorable for the growth of plants and is easily pene-
trated by roots. If this soil is cultivated when it is too
wet, plowpans tend to form in the lower part of the sur-
face layer. Susceptibility to soil blowing is slight to
moderate.

This soil is one of the most productive soils in the
county. Well-suited crops are wheat and grain sorghums.
Vegetables and cotton are grown in a few areas.

To control soil blowing, it is necessary to leave stalks
and straws on the surface most of the time. Commercial
fertilizer should be added to growing crops, as needed.
Applying nitrogen to the crop residues hastens their
decay. The nitrogen also helps to improve tilth and to
raise the level of plant nutrients. A soil-improving crop,
such as alfalfa or perennial grasses, is needed in the crop-
ping system to keep the soil open and to maintain fertility.

CAPABILITY UNIT Ile-1 (IRRIGATED)

This unit consists of deep, gently sloping soils that have
a clay loam surface layer and a moderately permeable
subsoil. In this county these soils are along draws and
around playas of the High Plains.

These solls have moderately high natural fertility and
water-holding capacity. The surface layer is moderately
easy to till, and it absorbs water readily. The subsoil has
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a moderate supply of plant nutrients. It is thick enough
and has structure favorable for the growth of roots. The
hazard of soil blowing is slight to moderate. Plowpans
tend to form in the lower part of the surface layer if
these soils are worked when wet. These soils are suited to
wheat, grain sorghum, forage sorghum, vegetables, and
perennial grasses. Cotton and forage sorghum are grown
on a few acres.

For control of soil blowing and surface crusting, stalks
and straws should be left on the surface most of the time.
The residues on the surface also help to control wind
erosion and to prevent surface crusting. Some farmers add
n.itfogen to the residues to hasten their decay and improve
talth.

CAPABILITY UNIT Ile-2 (IRRIGATED)

Olton clay loam, 1 to 8 percent slopes, is the only soil
in this unit. This deep, nearly level soil has moderately
slow permeability in the subsoil. It is on slopes around
playas and along draws of the High Plains.

The soil in this unit is moderately high in organic-
matter content and plant nutrients. The surface layer is
mellow and easy to work when it is in good tilth, but
plowpans tend to form in the lower part if this soil is
worked when too wet. The clay loam subsoil is moderately
tight, but most of it can be penetrated by roots. Water and
air move slowly through the subsoil. The hazard of soil .
blowing is slight to moderate.

Well-suited crops are wheat, grain and forage sorghums,
vegetables, sugarbeets, perennial grasses, and alfalfa.
Small acreages of cotton and silage are grown,

For the purpose of keeping the surface layer mellow
and easy to work, most of the stalks, straw, and other
litter should be left on the surface. These residues protect
this soil against erosion and keep the surface layer from
sealing after heavy rains. By adding nitrogen to the crop
residues, decay is hastened and the nutrients in the resi-
dues are sooner available to crops.

CAPABILITY UNIT Ile-3 (IRRIGATED)

Ulysses clay loam, 0 to 1 percent slopes, is the only soil |
in this capability unit. It is a deep, nearly level, calcar-
eous soil that has a moderately permeable subsoil. This
soil is on the High Plains, where it occurs with the Pull-
man and Olton soils.

This soil takes in water readily and permits it to move
easily through the subsoil. Roots thoroughly permeate the
soil mass. The surface layer contains a moderate supply
of plant nutrients, but the subsoil is somewhat low in fer-
tility. The underlying caliche supplies roots with only a
small amount of plant nutrients and water. Because the
surface layer has a high content of lime, it becomes pow-
dery when tilled and blows easily. At times sorghums are
affected by chlorosis, or yellowing of the leaves. Chlorosis
is especially noticeable during dry periods. Wheat, grain
sorghum, and alfalfa are well suited, and a small acreage
is in vegetables and cotton.

On this soil good management is needed for maintain-
ing or improving fertility, controlling erosion, and using
irmgation water effectively. Organic matter can be main-
tained at a high level in the surface layer by growing
grain sorghum, small grains, and other crops that produce
large amounts of stalks or straw. These residues are left
on the surface, and commercial fertilizer is added so as
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to speed the decaying processes. Organic matter is also
maintained by using perennial grasses or legumes in the
cropping system with wheat or grain sorghum. Alfalfa is
especially well suited. The main grasses suited are ber-
mudagrass, switchgrass, and indiangrass. They improve
the soil and can be used for hay and grazing.

CAPABILITY UNIT IIs-1 (IRRIGATED)

Pullman clay loam, 0 to 1 percent slopes, is the only soil
in this capability unit. It is a deep, nearly level soil that
has a loamy surface layer and a slowly permeable, clayey
subsoil. It Ties on the nearly level, smooth High Plains-and
makes up most of the irrigated cropland in the county.

This soil is moderately high in natural fertility. Its sur-
face layer generally has good tilth and absorbs water

readily when in good condition. After hard, beating rains, .

however, crusting is likely, especially where the surface
is bare. Surface crusting is most severe where large
amounts of the clayey subsoil have been mixed into the
surface layer by plowing. The surface layer is moderately
easy to work, but working the tight, clayey subsoil is dif-
ficult. It is extremely hard when dry and sticky when wet,
and water moves through it very slowly. )

This soil produces most of the irrigated wheat, grain
sorghum, and forage sorghum in the county and a large
part of the potatoes, onions, carrots, lettuce, and sugar-
beets. Also grown are smaller acreages of cotton, alfalfa,
perennial grasses, and silage. o

The main concerns in managing this soil are maintain-
ing or improving fertility and tilth, controlling erosion,
and making the best use of irrigation water. Tilth is im-
proved where stalks and straw from the wheat or sor-
ghums are left on the surface. The residues on the surface
also prevent wind erosion and make the surface layer
easier to work. If fertilizer is applied, the plant nutrients
in the residues are used sooner by the crops.

Where vegetables are grown, most of the tops and other
residues should be left on the surface during winter so as
to control wind erosion. Some growers include winter
wheat in the crop rotation with vegetables and in this way
use the wheat both as a cover crop and cash crop.

CAPABILITY UNIT IIs-2 (IRRIGATED)

Only Pullman-Ulysses complex, 0 to 1 percent slopes,
is in this capability unit. This is a complex of intermin-
gled soils that are deep and moderately deep over soft
caliche. These soils are nearly level, are well drained,
and have a slowly to moderately permeable subsoil.

The soils in this unit contain moderately large amounts
of plant nutrients and organic matter. Tilth is generally
good. The surface layer absorbs water moderately well
when in good condition, but crusting is likely after hard,
beating rains. Crusting is especial%y noticeable on the
Pullman soil where the surface is not protected by crop
residues. Crusting is most severe where large amounts of
the clayey subsoil have been mixed into the surface layer
by plowing. The surface layer is moderately easy . to
work, but working the clayey subsoil is dificult. The
limy surface layer of the Ufysses soil tends to blow and
erode. Chlorosis, or yellowing of leaves, is common on
grain sorghum grown on the Ulysses soil.

These soils are well suited to wheat, grain sorghum,
and forage sorghum, which are grown extensively. They
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are also suited to potatoes, onions, carrots, lettuce, and
sugarbeets, but these crops are less extensively grown.

The main concerns in managing these soils are main-
taining or improving fertility and tilth, controlling soil
erosion, and making the best use of irrigation water.
Tilth is improved where stalks and straw are left on
the surface. These residues also prevent soil blowing and
make the surface layer easier to work. Fertilizer applied
to the plant residues hastens their decay so that the
nutrients .can be used sooner by the crops.

Where vegetables are grown, most of the tops and
other residues should be left on the surface during winter
so as to control soil blowing.

CAPABILITY UNIT IITe-1 (IRRIGATED)

Pullman clay loam, 1 to 3 percent slopes, is the only
soil in this unit. This is a deep, gently sloping soil that
hds a slowly permeable, clayey subsoil. This soil occurs
an the High Plains around playas and on side slopes of

raws.

This soil is moderately high in organic matter and
plant nutrients. Tilth is generally good in the surface
layer. After hard rains, however, crusting is likely where
the surface is bare, runoff increases, and the soil blows
more readily. This soil is slightly susceptible to soil
blowing and is moderately susceptible to water erosion.
The surface layer is easy to work, but the subsoil is tight
and clayey and permits only slow movement of air and
water. Roots generally follow the cracks between the
dense blocks or cubes 1n the subsoil.

Well-suited crops are wheat, grain sorghum, forage
sorghum, and vegetables. Cotton and alfalfa are grown
in small acreages.

For large amounts of residues, wheat, sorghums, and
similar crops should be grown. Leaving crop residues on
the surface is' a good way to increase the water intake
and control soil blowing.

CAPABILITY UNIT Ille-2 (IRRIGATED)

~ Pullman clay loam, 1 to 8 percent slopes, eroded, is the
only soil in this unit. It is a deep, slowly permeable, erod-
ed soil that occurs around playas on the ¥I1gh Plains. Rills
and shallow gullies are numerous, and between 50 and 75
percent of the surface layer has been removed by sheet
erosion. The surface layer is more clayey and less fertile
than originally because clayey clods fZ'om the subsoil
have been mixed into it by plowing. Runoff is apt to
increase because the surface tends to crust and bake.

By keeping this soil in legumes or perennial grasses,
fertility 1s built up and tilth is improved. Also, soil
blowing is controlled. If crops are grown, they should be
ones that produce a large amount of stalks and straw,
such as sorghums or wheat. Adding commercial fertilizer
to residues left on the surface hastens their decay and
greatly increases soil fertility.

CAPABILITY UNIT Ille~4 (IRRIGATED)
Ulysses clay loam, 1 to 3 percent slopes, is the only
soil in this capability unit. This deep, gently sloping
soil is calcareous. It is moderately deep over soft caliche.
The subsoil is clay loam and is moderately permeable.
This soil occurs with the Olton and Pullman soils.
Well-suited crops are grain sorghum, wheat, forage
sorghum, and alfalfa.
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The surface layer contains moderate amounts of
organic matter and nutrients, but the subsoil is some-
what low in natural fertility. Water soaks into the sur-
face readily, and it moves easily through the subsoil.
This soil is susceptible to soil blowing because the lime
in the surface layer makes it powdery and loose, espe-
cially where tillage is excessive. Also, the lime causes
chlorosis, or yellowing of leaves, in sorghums, especially
if the plants need water.

Fertility can be maintained if large amounts of
organic residues are kept on the surface. This treatment
also helps in controlling soil blowing. Adding nitrogen
to these residues speeds their decay and releases nutrients
for the next crop. .

If perennial grasses, legumes, or other soil-improving
crops are grown part of the time in the cropping system,
they help build up tilth and fertility. Alfalfa, a lime-tol-
erant plant, grows especially well.

CAPABILITY UNIT Ille-5 (IRRIGATED)

Only Pullman-Ulysses complex, 1 to 8 percent slopes,
is in this capability unit. This is a complex of intermin-
gled soils that are deep to moderately deep over soft
caliche. These soils are gently sloping, are well drained,
and have a slowly to moderately permeable subsoil.

The soils in this unit contain moderately large amounts
of organic matter and plant nutrients. Tilth is generall
good. The surface layer absorbs water moderately well
when in good condition. It is moderately easy to work,
but the limy surface of the Ulysses soil tends to blow
and erode. Chlorosis, or yellowing of the leaves, is com-
mon on grain sorghum grown on the Ulysses soil. Sur-
face crusting is common on the Pullman soil.

These soils are suited to wheat, grain sorghum, and
forage sorghum, which are grown extensively. Potatoes,
onions, carrots, lettuce, and sugarbeets are less exten-
sively grown. ) .

The main concerns in managing these soils are main-
taining or improving fertility and tilth, controlling soil
erosion, and making the best use of irrigation water.
Tilth is improved where stalks and straw are left on
the surface. The residues on the surface also prevent soil
blowing and make the surface layer easier to work. The
plant nutrients in the residues are used sooner by the
crops if fertilizer is applied.

CAPABILITY UNIT Ille-10 (IRRIGATED)

In this unit are calcareous clay loams that are shallow
over soft or gravelly caliche and are nearly level to
gently sloping. In this county these soils occur on the
High Plains.

fegumes and perennial grasses are well-suited crops,
but cotton, wheat, forage sorghum, and grain sorghum
are also grown. .

These soils generally have fair amounts of organic
matter in their surface layers but low amounts in their
subsoil. Moisture-holding capacity is low because these
soils are shallow over caliche. Plants take in only small
amounts of water and plant nutrients from the limy
substratum. Soil blowing is likely if the surface is left
bare. Susceptibility to water erosion is slight.

The main concerns of management are controlling ero-
sion and using fertilizer effectively. Erosion can be con-
trolled and these soils improved by growing perennial
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grasses or legumes. Alfalfa is especially well suited to
these soils. Sorghums, wheat, or other crops that produce
large amounts of stalks or straw also can be grown. Crop
residues should be left on the surface to control soil
blowing. The hazard of soil blowing is increased if plow-
ing is deep enough to mix part of the limy subsoil with
the surface layer.

CAPABILITY UNIT Illes-1 (IRRIGATED)

Only Church clay is in this capability unit. It is a
deep, limy, very slowly permeable, clayey soil. This
moderately extensive soil occurs on the High Plains on
the nearly level, smooth benches that surround the larger

pl%yas.
. This soil is moderately high in natural fertility and
produces about average yields of irrigated crops. Capac-
ity for holding water and plant nutrients is high. The
surface layer is moderately easy to work when it is moist.
It is extremely hard when it is dry, and it tends to clod
if tilled. The clayey subsoil is compact and hard to plow.
It is extremely hard when dry and sticky when wet.
Water and air move very slowly through it.
Well-suited crops are grain sorghum, forage sorghum,
and wheat. Management is needed mainly to maintain
and improve fertﬁity and tilth, to control erosion, and
to save irrigation water. Leaving a large part of the
stalks, straw, and other residues on the surface helps in
maintaining tilth and fertility. Adding commercial fer-
tilizer causes much faster decay of the residues.

CAPABILITY UNIT IVe-2 (IRRIGATED)

Mobeetie fine sandy loam, 3 to 5 percent slopes, is the
only soil in this capability unit. It is a moderately slop-
ing, calcareous soil. The subsoil has moderately rapid
permeability. In this county this soil is on side slopes of
draws on the High Plains.

The soil in this unit is easy to work. The surface layer
absorbs water readily. The subsoil is friable and open,
and it permits water and roots to move through it freely.
This soil has a fair supply of organic matter and plant
nutrients, but it blows easily because the surface layer is
calcareous and contains much sand. Since slopes are mod-
erate, water erosion and gullying are likely.

Well-suited crops are perennial grasses, legumes, grain
sorghum, and forage sorghum.

Soil blowing is lessened by growing sorghums and
other crops that produce large amounts of stalks in the
cropping system. Most of the litter should be left on the
surface. Alfalfa, perennial grasses, and other soil-
improving crops are also necessary to maintain tilth
and to sustain fertility.

CAPABILITY UNIT IVe-4 (IRRIGATED)

Drake soils, 8 to 5 percent slopes, are the only soils
in this capability unit. These soils are lime enriched and
are moderately sloping.

Natural fertility is somewhat low. In cultivated fields
the lime in the surface layer makes it powdery, loose,
and highly susceptible to soil blowing. The lime also ties
up some nutrients, mainly phosphorus and iron, so that
they are not available to plants. This deficiency is indi-
cated by the yellowing of leaves, especially if plants need
water. '
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The chief concerns of management are controlling
soil blowing and using irrigation water effectively.
Needed in the cropping system are crops that produce
large amounts of litter. Most of the litter should be
left on the surface to control soil blowing. Alfalfa, pe-
rennial grasses, or other crops that improve the soil
should be grown at least half the time to sustain tilth
or improve fertility.

CAPABILITY UNIT IVe-6 (IRRIGATED)

Mansker clay loam, 3 to 5 percent slopes, the only soil
in this unit, is calcareous and moderately sloping. The
subsoil has moderate permeability. In this county this
soil lies along draws and around playas.

The surface layer contains a fair amount of organic
matter and nutrients, but the subsoil is low in fertility.
Because this soil is somewhat shallow over soft or grav-
elly caliche, its moisture-holding capacity. is low. The
hazard of erosion is moderate.

Well-suited crops are alfalfa, perennial grasses, and
grain sorghum.

In the cropping system grain sorghum produces more
residues if grown in rows that are closely spaced, or 20
inches or less apart. Crop residues left on the surface
help to control blowing. If perennial grasses or legumes
are alternated with row crops, they greatly improve tilth
and fertility.

Predicted Yields

Predicted average yields per acre of principal crops
grown on soils of Deaf Smith County are shown in table
2. The predicted yields of wheat, grain sorghum, cotton,
and alfalfa are given for both dryfarmed and irrigated
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soils under two levels of management. These are average
yields to be expected over a period of years. Although
small acreages of crops other than those listed are grown
in Deaf Smith County, the yields for these crops are not
listed because reliable data on yields are not available.

The average level of management is one in which the
majority of the farmers use most but not all of the better
practices for managing soils, plants, and water. The high
level of management is one in which farmers use all of
the better practices for managing soils, plants, and water.
Only a few farmers use this level of management.

The figures in columns A are predicted yields to
be expected under an average kind of management; those
in columns B are predicted yields to be expected under
a high level of management. For soils that are both dry-
farmed and irrigated, yields are given for both methods
of farming. If only one method is practical, yields are
given for only one method. Not included in table 2 are
soils that are used mostly as range.

The figures given in the table are based on informa-
tion obtained from research; on interviews with farmers;
and on observations of others who know the soils and
crops of the county.

Use of Soils as Range*

The raising of livestock is one of the largest enter-
prises in Deaf Smith County. Most ranchers have a cow-
calf type of operation, consisting mainly of raising calves
that are marketed at weaning time. Some ranchers buy

4 This subsection by Doucras E. CUNNINGHAM, range conserva-
tionist, Soil Conservation Service,

TABLE 2.—Predicted average yields per acre of the principal crops under two levels of management

[Yields in columns A are those obtained under average management; those in columns B are yields to be expected under a high level of man-
agement. Absence of figure indicates that crop is not suited or that it is grown only in small amounts. No predictions are given for soils
in the Canadian breaks, because no data are available, and these soils probably will not be cropped in the foreseeable future]

Wheat Grain sorghum Cotton Alfalfa
Soil Dryland Irrigated Dryland Irrigated Irrigated Irrigated
A B A B A B A B A B A B
- Bu, Bu. Bu. Bu. Bu. Bu. |. Bu. Bu. Lbs. Lbs. Tons Tons
Bippusclayloam.__ . __ . ______ 10.5 | 14. 5 40 55 13 15 70 1 120 1 550 | 850 { 4.0 6.0
Church elevy. ... 7.5 9.0 30 45 8 10 50 70 500 800 3.0 5.0
Drake soils, 3 to 5 percent slopes_ -} oo oo 45 65 500 800 3.0 4.0
Mansker clay loam, 0 to 1 percent slopes_ . ____. 7.0 10.0 28 37 10 12 50 70 | 475 725 2.0 4.0
Mansker clay loam, 1 to 3 percent slopes. . _____ 6.0 9.0 28 37 9 12 50 70 475 725 2.0 4.0
Mansker clay loam, 3 to 5 percent slopes. ______ 5.0 8.0 (e e 7 11 45 65 | _ 2.5 3.0
Mobeetie fine sandy loam, 3 to 5 percent slopes_ - | ____ |- |- {o___ 9 11 45 60 | e |eee oo
Olton clay loam, 0 to 1 percent slopes_._________ 11.0 | 14.0 35 50 13 17 70 | 1201 550 | 850 | 4.0 5.5
Olton clay loam, 1 to 3 percent slopes____._..___ 9.0 | 12.0 35 50 13 16 65 100 500 800 3.2 5.0
Pullman clay loam, 0 to 1 percent slopes__.._... 9.0 13.0 35 55 12 14 70 115 550 825 3.5 5.5
Pullman elay loam, 1 to 3 percent slopes________ 8.0 (130 0 45 10 12 65 100 500 800 3.2 5.0
Pullman clay loam, 1 to 3 percent slopes, eroded._| 7.0 | 10.0 27 35 9 11 50 70 280 350 2.0 3.0
Pullman-Ulysses complex, 0 to 1 percent slopes_.| 8.0} 12.0 35 55 11 13 70 110 550 850 3.5 5.5
Pullman-Ulysses complex, 1 to 3 percent slopes__| 8.0 | 11.0 30 45 10 12 60 100 500 800 3.2 5.0
Ulysses clay loam, 0 to 1 percent slopes_______.__ 7.0 | 110 40 55 12 14 60 100 550 850 3.5 5.0
Ulysses clay loam, 1 to 3 percent slopes_________ 7.0 1 10.0 2 45 i1 13 50 85 500 8060 3.0 4.5
Zita clay loam, 0 to 1 percent slopes_ . _____.__ 11.0 | 14.0 40 55 14 18 70 120 550 850 4.0 6.0
Zita clay loam, 1 to 3 percent slopes. .. ________ 9.0 | 12.0 35 50 14 16 65 100 500 800 3.2 5.0

262~475—68-——3
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steers at weaning time, graze them for a year, and then
sell them to local feeders.

In Deaf Smith County, rangeland accounts for 396,365
acres, or approximately 40 percent of the total land area.
Most of the acreage occurs along Tierra Blanca Creek
and Palo Duro Creeky and in the Canadian breaks, but
small areas are scattered throughout the rest of the
county. There are about 90 ranches that range from a few
hundred acres to about 25,000 acres in size.

Most of the rangeland is on a rolling landscape, and a
small part is hilly, broken, or stony land. Some scattered
areas are on the nearly level High Plains.

The native vegetation is mainly short grasses, mostly
blue grama and buffalograss. These short grasses are
dominant on the Pullman, Olton, and Zita soils of the
High Plains and on the Quay soils of the Canadian
breaks. On the limy, shallow soils, such as the Mansker,
and the moderately sandy soils, such as the Mobeetie, the
native vegetation 1s mid and tall grasses, mainly sideoats
grama, switchgrass, and sand bluestem.

In general, most of the rangeland is in fair to good
condition. But in places, there has been so much over-
grazing that most of the better grasses are gone and the
range is in a poor condition. Buffalograss has thickened
on most ranges and has taken over some areas originally
in native blue grama. Likewise, blue grama has taken
over much of the range that was originally bluestem,
sideoats grama, and mid and tall grasses. In both places,
forage production has decreased. In a few areas, woody
plants have invaded, particularly in the Canadian breaks
where mesquite is encroaching. Cholla cactus and prick-
lypear are increasing considerably. On the sandier sites,
yucca and sagebrush are increasing and are taking over
the area once covered by native grasses.

Range siles and condition classes

A range site consists of soils that support similar kinds
and amounts of the original, or climax, vegetation. In
a given climate, range sites differ only in the kinds and
amounts of natural vegetation they can support. Deter-
mining the kinds and amounts of plants that can be
grown on a range site is necessary in planning manage-
ment. The kinds of grasses a soil will grow are mainly
determined by soil depth, structure, texture, lime con-
tent, and to a lesser extent, its location in the landscape.

Each range site becomes the basis for rangeland treat-
ment because it indicates the kinds and amounts of veg-
etation that will grow on the site. Each site responds in
its own way to grazing use, or to the selective grazing
habits of livestock, the numbers of livestock on the site,
and the time of year the site is grazed.

On most ranches, a grazing unit, or pasture, generally
includes more than one range site. Because livestock are
selective and graze one kind of vegetation in preference
to others, one of the sites in a grazing unit is likely to
be overgrazed first. This part, called the key site, should
be used as a basis for managing the grazing of the entire
pasture. If the key site is managed correctly, the rest
of the pasture will improve.

Livestock are selective in grazing; they seek the most
palatable and nutritious plants. Such plants decrease
under grazing and are called decreasers. As decreasers
are grazed out or eliminated, the stands thin out and

other plants that were standing by move in. These plants
that increase under grazing are called increasers.

If overgrazing continues, the successively less desirable
plants, called #nwaders, encroach on the site, and the
increasers and decreasers are gradually eliminated.

By this process, there are changes in composition of
the vegetation on a site. Range condition classes are
stages 1n the downward trend in range vegetation under
heavy grazing. Four classes of range condition are recog-
nized, excellent, good, fair, and poor. On range in excel-
lent condition, 76 to 100 percent of the pﬁant cover
consists of the original vegetation. Range in good condi-
tion has a plant cover in which 51 to 75 percent of the
vegetation is that originally on the site. On range in
fair condition, 26 to 50 percent of the vegetation repre-
sents that originally on the site; and on range in poor
condition, not more than 25 percent of the original, or
climax, vegetation remains.

Descriptions of the range sites

The soils of Deaf Smith County have been grouped
into range sites according to the kinds and amounts of
climax vegetation produced. The soils that make up each
site can be determined by referring to the “Guide to
Mapping Units” at the back of this soil survey. Rach
range site is briefly discussed in this subsection. For each
site, the soils are described and the potential vegetation
of the site is given.

CLAY FLATS RANGE SITE

Montoya clay is the only soil in this range site, which
occupies nearly level to flat areas in the Canadian breaks.
Most areas are slightly concave or dish shaped, but some
are flat and plainlike. In most places this site receives
some runoff from adjoining slopes, but not enough to
cause ponding or poor drainage.

The soil in this site is reddish brown, deep, limy, and
clayey. When it is dry, many cracks form in the upper 2
to 8 feet. Slump pits or holes 1 to 8 feet deep are
common.

The main decreasers on this site are blue grama, side-
oats grama, and western wheatgrass. Where moisture is
favorable, small amounts of white tridens grow. The
main increasers are galleta and buffalograss. Under
heavy grazing, galleta increases and the other species
decrease. Grazing needs to be regulated so that the site
is grazed most heavily during April, May, and June
when the galleta is most palatable. Galleta grows in
most areas and is likely to remain dominant if present
management continues. Small amounts of scrubby mes-
quite are common in some areas, and cholla cactus is
scattered throughout the site.

The estimated potential yield of air-dry herbage ranges
from about 2,000 pounds per acre when moisture is
favorable to about 800 pounds in dry years.

DEEP HARDLAND RANGE SITE

This range site is on the nearly level to gently sloping,
smooth. tableland of the High Plains and the level to
gently sloping areas of the Canadian breaks. It is the
most extensive range site in the county. Most of it is in
moderately large ranches in the western half of the
county, but smaller tracts are scattered throughout the
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dry and irrigated cropland of the eastern part. This site
is locally called shortgrass country.

The soils in this range site have a clay loam surface
layer and a clay to clay loam subsoil. They are deep and
have moderate to moderately high natural fertility. Per-
meability of the subsoil ranges from moderate to very
slow. These soils are able to store a large amount of
water for plant use, but they are droughty because much
of the moisture evaporates from the surface layer. These
soils are susceptible to slight wind and water erosion
unless they are protected by a plant cover.

_The dominant climax grass is blue grama, but traces of
sideoats grama grow in a few areas of the Ulysses,
Quay, and other calcareous soils in this range site. Buf-
falograss, the dominant increaser, thickens when the
site is overgrazed. The main invaders are three-awn,
broom snakeweed, and mesquite, but these plants invade
slowly and are a problem only when overuse is extreme.
Carryin% capacity is reduced by overgrazing because blue

rama decreases and buffalograss increases. Grazing
should be regulated so that a high percentage of blue
grama is maintained. Most areas of this site are kept
n good condition, but a few areas are so overgrazed that
broom snakeweed and three-awn are dominant.

This site includes some of the better rangeland of the
county. The estimated potential yield of herbage ranges
from approximately 2,100 pounds per acre in favorable
years to 1,300 pounds in unfavorable years.

The more permeable Ulysses, Quay, and Zita soils gen-
erally respond more quickly to range seeding than the
more clayey Pullman and Olton soils. On all the soils,
however, good stands can be obtained if suitable grasses
are seeded and the seedlings are protected untﬁ well
established.

HARDLAND SLOPES RANGE SITE

Most of this site is on slopes along the Palo Duro and
Tierra Blanca Creeks. The rest is in small, sloping areas
%roulnd playa basins and in sloping areas in the Canadian

reaks.

The soils in this site are limy clay loams that have a
moderately permeable subsoil. These soils are shallow to
soft or gravelly caliche. Slopes are mainly between 3 and
8 percent, but a few areas are nearly level to gently
sloping.

This site is moderately susceptible to washing and
blowing where it is not protected by vegetation. In most
areas, especially on the stronger slopes, much of the rain-
fall is lost in runoff.

On this site important decreasers are sideoats grama
and blue grama. If grazing is heavy, the blue grama,
buffalograss, and other increasers replace the sideoats
grama. Under moderately heavy grazing, this site main-
tains a good cover. Response to management is good.
Maximum yields are obtained when the site is managed
in such a way that sideoats grama is maintained. A thin-
ning of sideoats grama is a good indication that the site
1s overgrazed. Western ragweed, pricklypear, small soap-
weed, and broom snakeweed are the invaders. In most
areas blue grama and moderate amounts of sideoats
grama are dominant. Most areas of this range site are
kept in good condition.

The estimated potential yield of air-dry herbage ranges
from approximately 2,100 pounds per acre in favor-
able years to 1,200 pounds in unfavorable years.
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HIGH LIME RANGE SITE

This range site occurs on the level benches that encircle
the playa basins on the High Plains. It is also on the
eastern slopes of the basins. Church clay is on the playa
benches, and Drake soils are on the slopes. This site is
in small, scattered areas, mostly in the western part of
the county.

The soils in this range site have a surface layer of limy
gray clay, grayish-brown clay loam, or loam. They are
moderate to very slow in permeability and are somewhat
low in natural fertility. Because of the high content of
lime, soil blowing is likely if the surface is not pro-
tected by a good cover. The Drake soils are susceptible
to water erosion.

Thé decreasers on this site are sideoats grama, blue
grama, and vine-mesquite. Some areas in the playa basins
have spots and patches of western wheatgrass. Over-
grazed areas have a thin cover in which sand dropseed
and buffalograss are dominant, and the invaders include
inland saltgrass, sand muhly, and yucca. The overgrazed
areas of Church clay in the playa basins generally re-
spond more quickly to deferred grazing than areas of
Drake soils on the slopes of basins. The present cover on
this moderately productive site consists mainly of blue
grama and traces of sideoats grama.

The estimated potential yield of air-dry herbage ranges
from approximately 2,000 pounds per acre in favor-
able years to 1,300 pounds in unfavorable years.

LOAMY BOTTOM LAND RANGE SITE

This site consists of only the mapping unit Spur and
Bippus soils. These soils are on bottom lands along
streams and valleys (fig. 12) in both the High Plains and
the Canadian breaks.

The soils in this site formed in alluvium. They have a
clay loam, loam, or fine sandy loam surface layer and a
clay loam to loam subsoil that is moderately permeable.
Partly because these soils receive some runoff from adja-
cent slopes, the plant cover is excellent in most places.
Areas not protected by plant cover, however, are subject
to scouring, gullying, and soil blowing. In some areas
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Figure 12—Loamy Bottom Land range site along Tierra Blanca
Creek. Vegetation is mainly western wheatgrass and blue grama.
This is the most productive site in the county.
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these soils are slightly saline. A few areas have a high
water table.

The main decreasers are indiangrass, switchgrass, blue-
stem, and other tall grasses. The main increasers are
western wheatgrass, vine-mesquite, alkali sacaton, and
blue grama. The principal invaders are buffalograss, in-
land saltgrass, and western ragweed.

Most areas of this range site are now somewhat over-
grazed. Unless areas are fenced, cattle tend to overgraze
the bottom lands and undergraze the adjoining slopes.
In the somewhat overgrazed areas,the present vegetation
consists of blue grama, western wheatgrass, and other
increasers. This site includes & few slightly saline and
wet areas that are dominantly in alkali sacaton.

This is the most productive range site in Deaf Smith
County. The estimated potential yield of air-dry herbage
ranges from approximately 8,100 pounds per_ acre in
favorable years to 1,900 pounds in unfavorable years.

MIXED LAND SLOPES RANGE SITE

This range site is on slopes along Tierra Blanca Creek
and below the escarpment in the %anadian breaks. It is
moderately extensive.

The soils in this site are limy and have a fine sandy
loam surface layer. The subsoil is moderately rapid in
permeability. Rainfall enters the surface easily and moves
readily through the subsoil, but some of the rainfall is
lost in runoff from the long slopes. Soil washing and
blowing are likely in overgrazed aveas where the cover is
thin. In most places, however, erosion is none to slight,
except for a few gullies that have been cut in old cattle
trails and roads.

The decreasers are mostly mid grasses, but there are
traces of sideoats grama, little bluestem, sand bluestem,
and other tall grasses in most areas. Among the increas-
ers are blue grama, buffalograss, three-awn, and hairy
grama. Invaders are mainly western ragweed, yucca,
and annual weeds and grasses. Most areas have mixtures
of sideoats grama and blue grama and a scattering of
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Figure 13—Escarpment in northwestern part of Deaf Smith
County, showing typical areas of Rough Breaks range site (Rough
broken land). Mixed Land Slopes range site (Mobeetie soils) is on
foot slopes. Very Shallow range site (Potter soils) and Shallow Red-

land range site (Vernon soils) are on ridges and knolls.
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yucca. In a few areas sagebrush grows and is becoming
thicker.

This site includes some of the better rangeland of the
county. The estimated potential yield of air-dry herbage
ranges from approximately 2,500 pounds per acre In
favorable years to 1,200 pounds in unfavorable years.

ROUGH BREAKS RANGE SITE

Only Rough broken land is in this range site. The site
covers the escarpment between the tableland of the High
Plains and the lower lying Canadian breaks (fig. 13). A
few small areas are along Palo Duro and Tierra Blanca
Creeks. The total acreage is small. This site is a land-
scape consisting of very steep slopes, nearly vertical
escarpment Waﬁs, and lower lying, steep, gravelly foot
slopes. Some barren cliffs, a few severely gullied areas,
and a few spots of Potter and Mobeetie soils also occur.

This site is susceptible to very severe water erosion.
The soil material is droughty and very low in fertility.
Water seldom soaks below the upper few inches. Most
areas are so steep that it is difficult for cattle to graze.
A few areas are inaccessible.

The decreasers are mid grasses and, in lesser amounts,
tall grasses. Among these grasses are sideoats grama, blue
grama, black grama, and little bluestem. The main in-
creasers are hairy grama, three-awn, sand dropseed, and
rough tridens. Woody plants, such as yucca, catclaw, and
redberry juniper, are scattered over the area. On south-
facing slopes, mid and short grasses are dominant. Taller
grasses grow on the north-facing slopes.

Plant cover is sparse on this site. If grazing is exces-
sive, the slopes become nearly barren, and less desirable
plants, such as three-awn, dropseed, and yucca, take
over the site. Because most livestock prefer to graze the
less sloping areas, the best use of the adjacent, smoother
range sites insures proper use of this site.

Most areas of this site are kept in good condition. The
estimated potential yield of herbage varies considerably
because soil depth, slope gradients, and exposures are
variable. The total annual yield of air-dry herbage sel-
dom exceeds 1,400 pounds of material per acre.

SANDY BOTTOM LAND RANGE SITE

This range site consists of only the mapping unit Lin-
coln soils. It is inextensive and occurs on some of the
bottom land along streams in the Canadian breaks.

The soils in this range site consist of stratified layers
of coarse sand, fine sand, and loamy sand. They are
somewhat low in fertility, but they receive enough mois-
ture as overflow and in runoff from the adjoining slopes
to support an excellent plant cover. Areas not protected
by a plant cover, however, are susceptible to scouring and
gullying, and especially to severe soil blowing.

The climax vegetation consists of tall and mid grasses,
such as switchgrass, indiangrass, sand bluestem, and side-
oats grama. If the site 1s overgrazed, the dropseeds,
shorter gramas, and other increasers take over. If over-
grazing is continuous, sand sagebrush, yucca, weeds, and
other invaders eventually take over. Most areas are
overgrazed ; yucca and sand dropseed are taking over the
plant community.

Potentially, this site can produce high yields. Careful
management is needed because the plant cover deterio-
rates rapidly if overused. The estimated potential yield
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of air-dry herbage ranges from about 3,500 pounds per
acre in favorable years to 2,000 pounds in unfavorable
years.

SANDY LOAM RANGE SITE

This range site is in undulating and gently rolling
areas of the Canadian breaks. The soils have a fine sandy
loam surface layer and a subsoil that has moderately
rapid permeability. Rainfall is used efficiently, and there
is little runoff, because water enters the surface easily
and soaks readily into the subsoil.

These soils blow readily where the plant cover has
been thinned through overgrazing. Also, hoofpans form
easily in the surface layer 1f the site is heavily trampled
during rainy periods.

The decreasers are mainly sideoats grama, but there are
traces of little bluestem. Yucca and a few plants of sand
sagebrush are scattered in most areas. In the overgrazed
areas, blue grama and buffalograss thicken and are dom-
mant. If abuse of the range is continued, broom snake-
weed, western ragweed, mesquite, cactus, and other
invaders take over. In most areas blue grama is dom-
inant, and yucca is thickening.

The estimated potential yield of air-dry herbage ranges
from approximately 2,500 pounds per acre in favors ble
years to 1,600 pounds in unfavorable years.

SHALLOW REDLAND SITE

Vernon gravelly clay loam, in the Vernon-Quay com-
plex, is the only soil in this range site. This site occupies
the rolling hills just below the escarpment. All of the
acreage is in the Canadian breaks.

The soil in this site consists of very shallow gravelly
clay loam that formed in red-bed material. Because
slopes are strongly sloping, most of the rainfall is lost
in runoff. Water-holding capacity and natural fertility
are low.

The vegetative cover is sparse. The main decreasers
are blue grama, sideoats grama, and little bluestem. The
increasers are mainly galleta, black grama, hairy grama,
and three-awn. Redberry juniper, catclaw, hairy grama,
and hairy tridens are the main invaders. Most areas are
kept in good condition.

Cz’u‘eftﬁ. management is needed to prevent overgrazing
because the grass cover thins rapidly. Recovery is slow
even under good management. Because grazing is exces-
sive, the climax plants are decreasing and hairy grama,
three-awn, and the woody plants are increasing.

The estimated potential yield of air-dry herbage ranges
from approximately 800 pounds per acre in favorable
years to 400 pounds in unfavorable years.

VERY SHALLOW RANGE SITE

This range site is in gently rolling to steep areas. The
largest areas are along the escarpment of the Canadian
breaks. Other areas are along Tierra Blanca Creek and
in gently rolling areas south of Dawn.

The soils in this range site are limy, very shallow
loams and gravelly loams (fig. 14). Depth to caliche is
generally less than 12 inches. These soils are naturally

low in fertility and have low water-holding capacity. In’

most areas much of the rainfall is lost in runoff.

On this site, the cover of grasses is thin. The kinds of
grasses that grow depend on slope, exposure, and the
hardness of the caliche substratum. Sideoats grama,
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Figure 14—Very Shallow range site along Tierra Blanca Creek,
showing thin stands of grasses on Potter soils. The grasses are
’ mainly sideoats grama and three-awn.

hairy grama, and little bluestem grow on the soils under-
lain by & soft caliche substratum. Blue grama and buf-
falograss grow mainly on the soils underlain by
indurated caliche. In most places small amounts of cat-
claw, acacia, yucca, and other woody plants are gener-
ally present.

In most areas, the present cover consists mainly of
blue grama and buffalograss and there are only traces of
sideoats grama.

This site produces only small amounts of forage. Care-
ful management is needed to maintain a cover that is
thick enough for controlling erosion. The estimated
potential yield of air-dry herbage ranges from approxi-
mately 1,600 pounds in favorable years to 800 pounds in
unfavorable years.

Use of Soils for Wildlife

A large part of Deaf Smith County is a nearly level,
treeless prairie that is dissected by a few intermittent
streams. The rest of the county is a rolling landscape
interspersed with broken areas. About two-thirds of the
county remains in native grass; the rest is cultivated.

Most of the once abundant wildlife in Deaf Smith
County was killed off after livestock were brought in,
and the area was overgrazed, fenced, or cultivated. Al-
though deer were once plentiful and made their habitat
along rough, broken areas, only limited numbers now
remain, Prairie dogs were once plentiful but are now
almost extinct. Antelope, praivie chicken, and quail orig-
inally were abundant. Large numbers of quail, dove, var-
ious songbirds, small animals, and predators still inhabit
the county. Grainfields attract many ducks and geese
during their flights, and many of them alight on playa
lakes, streams, and impoundments. In this county pro-
duction of fish is limited to farm and ranch ponds and.
similar artificial impoundments. ‘

Described in this subsection are the three wildlife sites
in Deaf Smith County and the food and cover required
by the main kinds of wildlife inhabiting the area.
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Wildlife sites

Each of the three wildlife sites in this county is a dis-
tinct physiographic area. These areas are the High Plains,
the Canadian breaks, and the playa lakes. Bach site has
different topography, productivity, kinds and amounts of
plants, and principal species of wildlife. Also different
for each site is the management needed for wildlife.

HIGH PLAINS HARDLANDS WILDLIFE SITE

This wildlife site covers the High Plains and takes in
most of the county. It consists of a nearly level plain in
which intermittent lakes are scattered. The major soils
on this wildlife site are the Pullman, Olton, Ulysses, and
Zita. Short grasses are dominant in the native vegetation
and include buffalograss, blue grama, and western wheat-
grass. Associated legumes and forbs are also present. A
few trees, such as Chinese elm and redberry juniper, have
been planted around farmsteads. The principal animals
on this wildlife site are badger, coyote, rabbit, and fox.
Dove, quail, pheasant, and songbirds are the principal
birds.

CANADIAN BREAKS WILDLIFE SITE

This wildlife site covers the Canadian breaks, a gently
volling to steep landscape that is cut by intermittent
streams. The major soils of this site are the Quay, Mans-
ker, Mobeetie, and Potter. The Spur, Lincoln, and Bippus
soils occur on the narrow bottom lands. All of the soils
in this wildlife site are in range. Among the short and
tall grasses on the site are buffalograss, blue grama, side-
oats grama, little bluestem, sand bluestem, switchgrass,
and indiangrass. Also present are associated legumes and
forbs. The principal animals are deer, antelope, rabbit,
badger, and coyote. The principal birds are eagle, hawlk,
borrowing owl, dove, quail, and various songbirds.

PLAYA LAKE WILDLIFE SITE

This wildlife site consists of intermittent lakes that are
flooded from time to time. The lakes are mainly in areas
of Randall clay. Their constantly changing water level
helps in the production of barnyard grasses, smartweed,
and other plants that provide excellent food for dove,
quail, and waterfowl. Nesting places for pheasants are
also excellent. The principal wildlife on the Playa Lake
wildlife site are ducks and pheasants.

Food and cover for wildlife

Each species of wildlife in the county requires definite
kinds of food, cover, and water supply. If any of these
elements arve lacking in an area, the number of wildlife
diminishes or the species disappears. The soils in each
wildlife site in the county are capable of producing cer-
tain plants for food and cover that meet the needs of
wildlife. Farmers and ranchers can obtain assistance in
developing wildlife habitat from wildlife specialists of
the Soil Conservation Service, the Texas Agricultural
Extension Service, and the Texas Parks and Wildlife
Department.

Ducks axp Geese—In this county water areas are
heavily used by wild ducks and geese for feeding and
roosting. Both ducks and geese range for food to sur-
rounding cultivated fields, where they feed on waste grain.

Geese feed heavily on winter weeds and young wheat in
the fields. Ducks eat seed from barnyard grass, smart-
weed, and other plants that grow at the rims of ponds,
on streambanks, and in playas. If grazing is not exces-
sive, the growth of these plants is good on Randall clay
in the intermittent playa lakes. Playa lakes provide excel-
lent feeding areas for ducks in the fall if the playas are
flooded by rainwater or the water from irrigation wells.

Derr.—Deer roam the escarpment of the Canadian
breaks in the northwestern part of Deaf Smith County.
They forage on native legumes, weeds, vines, some grasses
and leaves, twigs, buds, and the fruit of various shrubs.
a0 J . . . Al
They also feed heavily on winter grain. The best places
in the county for developing as deer habitat are areas of
Mansker, Ulysses, Olton, and Mobeetie soils above and
below the breaks. These areas can be planted to crops
that provide food for deer.

Quat axD Purasanrt.—These gamebirds require a
year-round supply of food, such as seed from weeds,
grasses, legumes, small grains, and sorghums. Large num-
bers of insects are eaten during spring and summer. Low-
growing shrubs provide shade, some food, and cover that
permits escape cover from predators. Overgrown fence
rows and field borders provide cover and food, as well
as a protected strip that enables the birds to move from
place to place. Several species of shrubs are suited to
each soil in Deaf Smith County. Shrubs can be planted
in arveas where there is a shortage. Some native shrubs
fuinish no cover because of livestock grazing or tramp-
ling. Fencing prevents damage from livestock. Cultivat-
ing the soil stimulates the growth of annual weeds and
grasses which produce high-quality food. On the Pull-
man, Olton, Ulysses, and other soils suitable for cultiva-
tion, millet, sorghum almum, or rye are good for food
plantings. For best results, food plants are grown near
good cover. :

AxreLore—In Deaf Smith County small numbers of
antelope frequent the Canadian breaks. These animals
prefer open grassland plants. The major food plants are
native grasses and weeds, cactus, and sand sagebrush.
Planting winter small grain on the Spur, Bippus, and
similar soils and eradicating invading brush are eftec-
tive ways to improve habitat for antelope. For best re-
sults, the plantings should be near watering facilities.

Farmstead and Feedlot Windbreaks

Trees and shrubs ave used to form windbreaks around
farmsteads or feedlots and for esthetic purposes. They
beauntify the farmstead, protect it from blowing soil and
snow, and reduce the velocity of wind around the farm-
stead or feedlot. Windbreaks are needed around feedlots
to protect livestock from blowing snow and to make them
more comfortable. Trees planted near farmsteads provide
nesting and roosting places for many songbirds.

In Deaf Smith County the best trees for windbreaks
are introduced species that are planted as seedlings. Only
a few trees are native, and these grow mostly on bottom
lands on Spur and Bippus soils.

The soils of Deaf Smith County will support trees if
they are watered from time to time. Chinese elm and
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eastern redcedar are suited to moderately fine textured
soils, such as Pullman clay loam and Olton clay loam. On
these soils they are used mostly for windbreaks around
farmsteads and feedlots. On the sandier soils, such as
Mobeetie fine sandy loam and Springer fine sandy loam,
Chinese elm, eastern redcedar, and ponderosa pine are
suitable. Russian-olive, wild plum, desert willow, and
similar shrubs ave used in windbreaks and for food and
cover in wildlife sanctuaries,

Information on planning windbreaks, proper spacing,
and selection of trees and shrubs can be obtained from
technicians assisting the Soil Conservation District or
from other qualified specialists.

Engineering Uses of Soils®

Some soil properties are of special interest to engineers
because they affect the construction and maintenance of
roads, airports, pipelines, building foundations, facilities
for water storage, erosion control structures, drainage
systemss, and sewage disposal systems. The properties
most important are permeability to water, shear strength,
compaction characteristics, soil drainage, shrink-swell
characteristics, grain size, plasticity, and soil acidity or

alkalinity. Also important are depth to the water table,

depth to bedrock, and topography.
The information in this report can be used by engineers
to—

1. Make soil and land use studies that will aid in
selecting and developing industrial, business, resi-
dential, and recreational sites.

Make preliminary estimates of the engineering

properties of soils that will help in the planning

of agricultural drainage systems, farm ponds, ir-
rigation systems, and other field and diversion
terraces.

3. Make preliminary evaluations of soil and ground
conditions that will aid in selecting locations for
highways, pipelines, airports, and cables, and in
planning detailed investigations at the selected
locations.

4. TLocate probable sourvces of sand, gravel, and other
material for use in construction.

5. Determine the suitability of soils for cross-country
movement of vehicles and construction equipment.

6. Correlate the performance of engineering struc-
tures with soil mapping units, and thus develop
information for planning that will be useful in
designing and maintaining the structures.

7. Supplement the information obtained from other
published maps and reports and from aerial
photographs for the purpose of making maps and
reports that can be used readily by engineers.

8. Develop other preliminary estimates for areas or
sites that may require special construction methods
or special design to insure a satisfactory structure.

With the use of the soil map for identification, the
engineers interpretations in this subsection can be useful

o

sBy DaN C. Huckasee, area engineer, Soil Conservation
Service.
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for many purposes. It should be emphasized that they
may 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 reported. Tiven in these situations,
the soil map is useful for planning more detailed field
investigations and for suggesting the kinds of problems
that may be expected.

Some of the terms used by the soil scientists may not
be familiar to the engineer, and some terms may have a
special meaning in soil science. Several of these terms
are defined in the Glossary at the back of this survey.

Most, of the information in this subsection is in tables
3, 4, and 5, but additional information useful to engineers
can be found in other sections of this soil survey, par-
ticularly “Descriptions of the Soils” and “Genesis, Clas-
sification, and Morphology of Soils.”

Engincering classification systems

Two systems of classifying soils are in general use by
engineers. Both of these systems are used in this survey.

Many engineers use the system of soil classification
developed by the American Association of State High-
way Officials (AASHO) (7). In this system, soils are
placed in seven main groups on the basis of field per-
formance. The groups range from A-1 (gravelly soils
having high bearing capacity) to A-T (clayey soils hav-
ing low strength when wet). Of these groups, only A-2,
A4, A6, and A-7, occur in Deaf Smith County. Within
each group the relative engineering value of the soil
material is indicated by a group index number. Group:
index numbers range from 0 for the best material to 20
for the poorest. They are shown in table 4, in parentheses
after the AASHO classification symbols.

The Unified system of soil classification was established
by the Corps of Engineers, U.S. Army (9). This system
is based on texture and plasticity of soils and the perform-
ance of the soils as material for engineering works. Of
the 15 classes in this system, eight ave for coarse-grained
material, six for fine-grained material, and one for high-
ly organic material. Bach class is identified by a letter
symbol. The only classes represented in Deaf Smith Coun-
ty are CL, CH, ML, SC, SM, and SP. Soils in class CL
are silts and clays that have a low liquid limit. CEl identi-
fies inorganic clays that ave highly plastic. ML identifies
inorganic silts and very fine sands, rock flour, silty or
clayey fine sands, and clayey silts of slight plasticity. Soils
in SC are sands mixed with an appreciable amount of
fines, mostly silt. Soils in class SP consist of poorly
graded sands and gravelly sands and little or no fines.

Engineering test data

Under a cooperative agreement with the Bureau of
Public Roads, the Texas State Highway Department
furnished test data on soils in the Mansker, Pullman,
Randall, and Ulysses series. These data are shown in
table 3. ITach soil listed in the table was sampled at
three locations. The profile at the first location listed for
each soil is modal, or a profile typical of that soil as it
occurs in Deaf Smith County. The second and third are
nonmodal, or profiles that vary from the modal but are in
the range allowed for that series.



38

SOIL SURVEY

TaBLE 3.—Engincering

[Tests performed by the Texas Highway Department in accordance with standard procedures of the American Association of
J.8. Department of Commerce,

Soil name and location Parent material Texas report | Depth | Horizon
No.
Mansker clay loam: ' , Inches
3,500 feet south and 3,560 fect west of northeast corner of | Moderately fine textured, calearcous | 61-387-R. 825 AC._____
section 66, Block K-7. (Modal profile). sediments of the High Plains. 61-388-12 25-60 | Co.______
590 feet north and 275 feet east of southwest corner of sec- | Moderately fine textured, calearcous 61-404-R 10-20 | AC______
tion 24, Block K-5. (Clayey A and AC horizons). sediments of the High Plains. 61-405-R. 20-60 | Co...____
1,950 feet west and 500 feet north of southeast corner of | Moderately fine textured, calearcous | 61-406-R. 9-24 1 AC__.___.
section 30, Block 8. (Less clayey modal profile). sediments of the ITigh Plains. 61-407-1R 24-50 | Coeceoooo
Pullman clay loam: v
475 feet north and 30 feet west of southeast corner of sec- | Fine-textured, calcareous sediments | 61-389-1R 12-26 | B22______
tion 76, Block K-4. (Modal profile). of the High Plains. 61-390-R 40-5b | Bh2.___._
61-391-R 55-90 | Cabl___..
1,630 feet south and 70 feet west of northeast corner of | Fine-textured, ealcareous sediments | 61-408-R 13-20 | B22______
section 9, Block K-3. (Shallower than modal profile). of the High Plains. 61-409-R 20-30 | Bb______
61-410-R 38-75 | Ceab2.___
5 miles north of Dawn. (Clayey B22 horizon).._________ Fine-textured, calcarcous sediments | 61-411~R 12-20 | B22______
of the High Plains. 61-412-R 48-60 | Bbh2.__._
61-413-R 60-90 | Ceab__.._
Randall clay:
100 feet south and 650 fect east of windmill, section 5, | Sediments of the lake (playa) 61-384-R. 0-18 | A__.____
T. 3 N, R. 4 E. (Modal profile). hottoms. 61-385-1R 18-48 | AC._____
61-386-R. 48-90 | Cooao .
205 feet north and 200 feet west of southeast corner, sec- | Sediments of the lake (playa) 61-398-R 0-12 1 A _______
tion 40, Block 7. (Strongly calcarcous phase). bottoms. 61-399-R 12-45 | AC_.____
61-400-R 45-70 | Cooeo._.
560 feet north and 360 feet west of southeast corner of | Sediments of the lake (playa) 61-401-R 0-12 | A_______
section 14, Block 3. (More sandy than in modal profile). bottoms. 61-402-R 12-40 | AC______
61-403-R. 40-60 | Cooncn_.
Ulysses clay loam:
300 feet east and 50 feet south of northwest corner of sce- | Moderately fine textured, calearcous | 61-381-R 0-12 | A________
tion 97, Block K-8. (Modal profiie). sediments of the Iligh Plains. 61-382-R 12-22 | AC______
61-383-R 22-45 | Cea___.__
210 feet east and 110 feet north of southwest corner of see- | Moderately fine textured, ealcarcous | 61-392-R 0-7 A
tion 320, Block M—-6. (Less clayey than modal profile). sediments of the High Plains. 61-393-R 7-22 1 AC_.____
61-394-R 22-65 | Ceneoen o
300 feet cast and 360 feet north of southwest corner of sec- | Moderately fine textured, calearecous | 61-395-R 6-14 | Al_______
tion 30, Block K-7. (More clayey than modal profile). sediments of the IHigh Plains. 61-396-1R 14-20 | AC.__.__
61-397-R 20-45 | Cea--___.

1 Mechanieal analyses aceording to the AASHO Designation T
88-57 (1). Results obtained 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
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State Highway Officials (AASHO) (7). The work by the Highway Department was performed under a cooperative agreement with the

Bureant of Public Roads)

Shrinkage Mechanical analysis ! Classification
Percentage passing sieve— Percentage smaller Plastic-
thanh— Liquid ity
: limit index
Limit | Lineal | Ratio AASHO? |Unified 3-
No.4 | No.10 | No. 40 | No. 200| 0.05 | 0.005 | 0.002
3/4-in. 4.7 (2.0 (0.42 (0.074 | mm. | mm. | mm,
mm.) mm.) mm.) mm.)
Percent
13 12.2 ] 1. 89 100 99 97 91 74 65 35 28 38 22 | A-6(13)-.--| CL.
13 82| 191 |o_.__._. 100 99 97 74| 61 27 23 29 14 | A-6(9)_--__ CL.
15 10.7 | 1. 84 100 98 93 86 77 66 40 30 37 19 | A-6(12).___| CL.
13 11.2 ) 1.95 100 99 96 90 82 73" 44 33 35 20 | A-6(12)____| CL.
15 8.1 1.82 100 99 97 93 66 55 25 19 31 13 | A—6(7)..-__ CL.
14 10.2 | 1. 89 100 99 97 94 73 63 30 26 34 19 | A-6(11)---_| CL.
12 17.4 | 1,96 |- |aooo____ 100 97 92 89 53 45 51 31§ A-7-6(18)__| CH.
13 14.5 | 1L.91 | __ 100 99 98 90 79 40 34 44 27 | A-7-6(16)__} Cl.
15 9.5 | 1.88 ... __ 100 99 99 92 85 62 46 34 18 | A-6(11)___.| CIL.
13 14.2 | 1,89 oo oo_ 100 98 87 77 40 34 44 26 | A-7-6(15).-| CL.
13 145 | 1.9 |ooo_ oo _.- 100 97 85 73 43 39 44 24 | A-7-6(14)..| CL.
18 6.2 1.75 100 96 92 84 75 70 48 37 31 11| A-6(8)_..__ CL.
11 16.7 1 200 | o |oo_____. 100 99 82 75 47 41 48 30 | A-7-6(18).-| ClL.
13 150 | 1.94 4o |o_.o____ 100 99 89 80 44 38 45 27 | A-7-6(16)__{ CL.
16 9.5 1 1.83 |-______. 100 99 98 90 83 58 47 35 18 | A-6(11)___.] ClL.
11 20.0 | 1.96 | oo o|oaoioos 100 99 97 92 73 57 60 37 | A-7-6(20.._{ CH.
12 20.2 | 194 | __ 100 98 96 93 69 60 62 39 | A-7-6(20)-.| CH.
11 2.0 | 1,97 | jeoo___ 100 98 95 93 65 52 63 38 | A-7-6(20)__) CIH.
12 20.5 | 2,01 oo | ___ 100 98 94 92 63 54 61 38 | A-7-6(20)__| CH.
11 200 | 1,99 | oo 100 98 95 93 66 58 64 41 | A-7-6(20)__) CH.
11 220 | 1.97 oo e 100 96 95 92 63 57 67 45 | A-7-6(20)__| CH.
11 175 | 197 |o oo _ 100 98 85 78 54 47 51 31 | A-7-6(18)._| CH.
12 175 1 197 |o oo 100 99 85 75 34 47 52 33 | A-7-6(18)__| CH.
11 167 | 1.96 ||| eme e 100 83 74 46 41 49 32 | A-7-6(18)__| CL.
17 9.5 | 1.76 100 99 96 89 76 62 33 24 37 18 | A-6(11).___{ CL.
15 9.2 | 1.8 |________ 100 98 93 79 70 41 31 33 17 | A-6(11)..._} CL.
12 1.2 | 196 |oo______ 100 99 96 82 72 48 36- 33 18 | A-6(11)__..| CL.
17 7.6 | 174 |____._. 100 95 86 - 59 50 18 13 32 11| A-6(5)-_ - CL.
17 851 1.75 100 98 93 86 62 54 26 20 35 16 | A-6(8)__._. CL.
12 1131 1.95 100 99 98 93 75 68 45 34 34 21 | A-6(12)..__| CL.
15 1.5 | 180 |oocooo|oamooo 100 99 94 83 33 24 40 20 | A-6—(12).._} CL.
14 14.4 | 1.87 |o oo 100 95 93 88 53 41 46 26 | A-7-6(16)__| ClL.
30 13.4 | 1.8O oo oo __ 100 96 95 94 71 53 47 25 | A-7-6(15)._.] CL.

the pipette method, and the materinl coarser than
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 of soils.

2 millimeters

2 Based on AASHO Designation M 145-49 (1).
3 Based on the Unified Soil Classification System (9) Tech. Memo.
No. 3-357, 2 v., Waterways Experiment Station, Corps of Engineers.
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Classification
Soils and map symbols Depth
from
surface USDA texture Unified AASIHO
Inches
Bippus (Br) oo i 0-60 | Clay loam .. .. ___________._._. () P A-6____________
Church (Ch) _ oo il 0-15 | Clay. oo .. CHor CL_.____ A-7_ ...
15-60 | Clay .o ool CH._ . _.__.. A-T7 ..
Drake (DrC, DrD) e 0-15 | Clay loam_ . __ ... _________. Cli .. A-6__ .
15-60 | Silty clay loam_____.___________ Clio ... A-6__ .
Kimbrough (K)o o oo 10-7 Tooam ..o .. SMorSC__.__. A-4__ .
(For properties of the Lea soil in this mapping
unit, refer to the Lea soil series.)
Lea (Kb oo o e 0-7 Toam ____ . ____________.___.__ Cli___________ A-6____________
27-18 | Clay loam ... _ ... ___.__ CLorCH_.___. A7 ..
Lincoln (Ln) - o oo e e 0-70 | Loamy sand______ __________._ SPorSM______ A-2_ . ______
Mansker (MkA, MkB, MkC, MkD, MpD)_________ 0-10 | Clay loam .- ... __.________.... ClLior 8C, ML..| A4 or A-6_____
(IFfor properties of the Potter soil in mapping 10-45 | Clay loam ... ______________ CLorSC_.__... A6 ___ ..
unit MpD, refer to the Potter soil series.)
Mobeetie (MrC, MrD) - o oo on e 0-20 | Fine sandy loam_____________. SMorSC_.._.. A-4dor A-2____.
20-60 | Loam____ _____ . ________._.__.. Clie e A-6. .
Montoya (M) oo e oo e 0-9 Clay - oo alll CH_ . ______..._ A-7 ..
9-60 | Clay_ ... CH____________ A-7 .
Olton (OcA, OcB) o e eeeeeee 0-14 | Clay loam . ... ___________ CL.._____.__.. A6 ...
14-41 | Heavy clay loam___.________._. CL._.____..... A6 __
41-60 | Silty elay loam________________ Clio . A-6__ ..
Potter (Pe) - e 30-9 Gravelly 10&111_____________;__ MLor Cli....._ A-4_ ..
Pullman (PmA, PmB, PmB2, PuA, PuB)__________ 0-7 Clay loam ______ .. ____.______ Cli o ___ A-T ..
(IFor properties of the Ulysses soil in mapping 7-24 | Clay-. oo o ... CLorCH._..___ A-T7 .
units PuA and PuB, refer to the Ulysses soil 24-52 | Heavy clay loam___________.__ CLorCH______ A-T_ .
series.) 52-74 | Silty elay loam_.. . _________..__ Clio oo AT
Quay:
Clay loam (QcA, QcB, QcC, Vx) o .___ 0-9 Clay loam oo . ________._._ Clio___ ... A-4 .
9-60 | Clay loam ... _____________._ ClL________._.__ A-6 . ______
Fine sandy loam (QfC). . ______ 0-10 | Finesandy loam . ________.___._ SM, SC, or CLi..| A-4 or A-6_____
: 10-60 | Clay loam ... __ . ________ . _| CL___.___._.__._. A6 ..
Randall (Ra) . - e 0-70 | Clay - oo .. CH__ . _.... A7 .
Rough broken land (Ro)- oo .. 0-60 | Loam to clay loam; large cali-
che ledges, sandstone out-
crops, and sandstone con-
glomerates, mixed with some
sandy loam.
Springer (SfB) . 0-60 | Fine sandy loam_______________ SM_o ... A-2, A4 _____.
SPUr (P c e o e i 0-60 | Clay loam...______________._. Clic e A6 .
(For properties of the Bippus soil in this mapping
unit, refer to the Bippus series.)
Ulysses (UsA, UsB, PuA, PuB)_________ . ____._.___ 0-10 { Clay loam ... _____________._ Cli______._.___.. A4 ___________
10-70 | Clay loam ... ____ . _________ A Ol .. A-Go_ ..
Vernon (Vx) oo e 4 0-6 Gravelly clay loam__ _______.__ Cl .. A6 __.
(For properties of the Quay soil in this mapping
unit, refer to the Quay series.)
Zita (ZcA, ZcB) o e 0-9 Clay loam ... ____________ Cl_ ... A-4or A-6_____
9-35 | Clay loam - ... __..___._. Clic . A6 .. ___
35-60 | Clay loam __ .. __________ Cli s A6 __.

! Hard, platy caliche at a depth of 7 inches. 2 Hard, platy caliche at a depth of 18 inches.
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properties of the soils

Percentage passing sieve—
Available
Permeability water Reaction Shrink-swell potential
No. 4 No. 10 No. 200 capacity
(4.7 mm.) (2.0 mm.) (0.074 mm.)
Inches per inch
Inches per hour of soil pIT
100 95-100 50-75 0. 5-1. 0 0. 16 7. 5-8. 0 | Moderate.
100 100 70-90 0.02-0. 5 .18 7. 0-8.0 | High.
100 100 75-95 0.02-0. 5 .18 7. 5-8. 0 | High.
100 100 50-60 1.0-2.0 .15 8.0-8.5 | Low.
100 100 55-65 1.0-2.0 .14 8. 0-8.5 | Low.
100 95-100 40-50 0. 5-1. 5 .10 7. 5-8. 2 | Low.
100 100 55-65 0.5-1.0 .17 7. 5~-8. 0 | Moderate.
100 100 60-70 0.5-1.0 .18 7. 5-8. 2 | Moderate.
100 95-100 20-25 3.0-5.0 .05 7.5-8. 2 | Low.
95-100 95-100 40-80 1.0-1.5 .16 8. 0-8. 3 | Low to moderate.
100 95-100 45-90 0.2-0. 8 .16 8. 0-8. 3 | Moderate.
95-100 90-95 30-40 1.5-2. 5 .13 7.8-8. 3 | Low.
95-100 90-95 60-70 1.0-1. 5 .16 7. 8-8. 3 | Low to moderate,
100 100 75-90 0.1-0. 5 .20 7.5-8. 5 | High.
100 100 75-90 0.1-0. 5 .20 7. 5-8. 5 | High.
100 95-100 70-80 0. 2-0. 8 .17 6. 8-7. 5 | High.
100 95-100 70-80 0.2-0.8 .17 7. 5-8. 3 | High.
100 95-100 70-80 0.2-0.8 15 8. 0-8. 5 | Moderate.
90-100 85-95 50-60 1.0-2.0 15 8. 0-8. 5 | Low to moderate.
100 95-100 80-95 0.2-0. 8 .18 7.0-7. 2 | High.
100 95-100 80-95 0.1-0. 5 .18 7.0-7. 2 | High.
100 95-100 75-95 0.1-0. 5 .18 7. 5-8. G | High.
100 95-100 75-95H 0.2-0. 8 .18 8. 0-8. 5 | Moderate.
100 95-100 80-90 0.5-1.0 .15 7. 5~8. 0 | Moderate.
100 100 75-80 0.5-1.0 .15 7. 8-8. 2 | Moderate.
100 100 45-65 1.0-1. 5 .13 7. 5-8. 2 | Low to moderate.
100 100 70-80 0.5-1.0 .14 7.5-8. 2 | Moderate.
100 100 80-98 0.1-0. 2 .18 7.0-8. 0 | High.
100 75-90 25-40 1.0-2. 5 13 6. 0-7. 0 | Low.
100 100 70-80 0. 2-0. 8 .16 7. 5-8. 3 | Moderate.
100 95-100 50-95 1.0-2. 0 .15 8. 0-8. 5 | Moderate.
100 100 55-95 0.2-0. 8 .15 8. 0-8. 5 | Moderate.
75-90 75-85 60-80 0.2-0.8 17 7.8-8. 5 | Moderate.
100 95-100 50-65 0.5-1.0 15 7.0-7. 4 | Low.
100 95-100 60-70 0.5-1.0 15 7. 4-8. 0 | Moderate.
100 95-100 50-65 0.5-1.0 15 8. 8 0-5 | Moderate.

3 Caliche at a depth of 9 inches.

4 Clayey shale at a depth of 6 inches.
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TABLE 5.—FEngineering

Soils and map symbols

Suitability as a source of—

Soil features affecting—

Topsoil Road fill Reservoir areas

Bippus (Br) oo - Good____________ Fair_____________ Mocderate seepage losses. ... _.__._____._

Chureh (Ch) oo . Fair______.______ Poor. ... ______._ Caliche substratum at a depth of 6 to 8 feet;
can be sealed.

Drake (DrC, DrD) o oo . Unsuitable....____ Fair- - __________ High seepage losses; moderately rapid perme-
ability; highly calecarcous subsoil.

Kimbrough (K)o . Unsuitable..______ Poor; many large | Substratum is mostly large, platy caliche

(For the Lea part of the mapping unit KI, platy rocks. rocks; moderate seepage Josses.
refer to the Lea series.)
Lea (K1) oo a2 Unsuitable..._..-. Poor; many large | Substratum is mostly large, platy caliche rocks;
platy rocks. moderate seepage losses.
Lincoln (Ln) oo aea ol Pooro o __ Fair to good.__.____ High permeability; high seepage losses_ .. .. .-

Mansker (MkA, MkB, MkC, MkD, MpD)____
(For the Potter part of the mapping unit
MpD, refer to the Potter series.

Mobeetie (MrC, MyD) oo o .

Montoya (Mt) . oo

Olton (OcA, OceB) o ..

Potter (Pe) . ..

Pullman (PmA, PmB, PmB2, PuA, PuB)__.._
(For the Ulysses part of the mapping units
PuA and PuB, refer to the Ulysses series.)

Quay (QcA, QcB, QcC, QfC, VX)omoomcoce o

Fairo . .. ____

Moderately rapid permeability ; excessive seep-
age.

Moderate seepage losses; can be sealed; silta-
tion in some areas.

Practically impervious_.____________________

Substratum has moderate seepage losses but
can be sealed.

Moderately rapid permeability; excessive

seepage losses.

Caliche substratum at a depth of 6 to 8 fect;
can be sealed.

Moderate permeability; seepage losses; gen-
erally seals by siltation.
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Soil features affecting—Continued

Embankments

Irrigation

Field and diversion
terraces

Waterways
¥

Highway location

Good to fair stability if
soil is compacted.

High shrink-swell poten-
tial; good core
madterial.

Fair stability if soil is
properly compacted.

Platy rocks in sub-
stratum up to 4 to 5
feet in diameter;
poor stability.

Poor stability; soil may
be used for embank-
ment if erosion is
properly controlled,

Fair stability if side
slopes are not steep.

Fair to good stability if
soil is compacted; sites
may not be suitable
for spillways.

Suitable for cores if soil
is properly compacted;
high shrink-swell
potential.

Good to fair stability if
soil is compacted;
some cracking expected.

Fair stability; low shrink-
swell potential.

High shrink-swell poten-
tial; good core
material.

Low to moderate shrink-
swell potential; fair
stability ; spillway sites
generally poor.

262-475—68——5

Poor stability. .- _______

Moderate to high water-
holding capacity;
moderate intake rate.

Low intake rate; high
water-holding capac-
ity ; easily eroded.

Moderate intake rate;
easily eroded; mod-
erate water-holding
capacity.

Shallow over caliche;
not suitable for
irrigation.

Shallow over caliche;
moderate intake rate;
low to moderate
water-holding
capacity.

Low water-holding
capacity; moderate to
high permeability.

Moderate to high intake
rates; low water-
holding capacity

Low to moderate water-
holding capacity; high
to moderate permea-
bility; generally unsuit-
able for irrigation.

Very slow intake rate;
high water-holding
capacity.

Moderate to high water-
holding capacity;
moderate intake rate.

Very shallow over
caliche; not suitable
for irrigation.

Low intake rate; high
water-holding capac-
ity; easily eroded.

Moderate water-holding
capacity; moderate to
high intake rate.

Hazard of soil blowing
and water erosion;
moderately permeable.

Susceptibility to erack-
ing; graded terraces
desirable; easily
eroded.

High susceptibility to
soil blowing and water
erosion; surface layer
is unstable if used as
fill material,

Too shallow for construc-
tion of terraces.

Shallow over caliche;
moderate hazard of
erosion.

High susceptibility to
erosion; complex
slopes.

Shallow over caliche;
hazard of erosion.

Slopes highly erodible;
moderately rapid
permeability.

Nearly level, uniform
slopes; slight hazard of
soil blowing; no water
erosion.

Moderate permeability;
subject to soil blowing
and water erosion,

Very shallow over
caliche; construction
difficult.

Subject to cracking;
graded terraces
needed; easily eroded.

Severe hazard of soil
blowing and water ero-
sion; fair stability.

Hazard of water
erosion; good
fertility.

Susceptibility to water
erosion; supports
good growth of
grasses.

High susceptibility to
soil blowing and
water erosion; low
fertility; vegetation
difficult to establish,

Shallow over caliche;
low fertility;
susceptible to water
crosion,

Moderate hazard of
erosion; shallow over
caliche; cuts and
fills limited.

Susceptibility to soil
blowing; undulating.

Erodible even on
gentle slope; soil
material difficult to
stabilize.

High erodibility; low
fertility; vegetation
difficult to estab-
lish.

Waterways not needed.

Good fertility; hazard
of soil blowing and
water erosion.

Very shallow soil over
caliche; waterways
not suited.

Susceptibility to water
erosion; supports
vegetation.

Vegetation difficult to
establish; subject to
soil blowing and
water erosion.

Good drainage; moderate
shrink-swell potential;
moderate cuts and
fills necessary in
places.

High shrink-swell poten-
tial; easily eroded;
fair drainage on slopes.

Fair stability if soil is
properly compacted,
low shrink-swell
potential; easily eroded.

Good stability if soil is
properly compacted;
low shrink-swell
potential.

Fair stability; rocks may
be construction hazard;
moderate shrink-
swell potential.

Poor stability; may be
used for highways
if soil is properly
confined,

Moderate shrink-swell :
potential; good
internal drainage,

Slopes easily eroded;
deep cuts and fills;
calecarcous; low shrink-
swell potential.

High shrink-swell poten-
tial; very little natural
drainage,

Good drainage; moderate
shrink-swell potential;
moderate cuts and
fills needed in places.

Fair stability; moderate
shrink-swell potential;
good internal drainage.

High shrink-swell poten-
tial; easily eroded;
fair drainage on slopes.

Moderate shrink-swell
potential; good internal
drainage.
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TaABLE 5.—Engineering

Suitability as a source of — Soil features affecting—
Soils and map symbols
Topsoil Road fill Reservoir areas
Randall (Ra) .o Unsuitable________ Unsuitable.....___ Practically impervious___ ... _______.______ -
Springer (SfB) oo Fairo o ________ Fairo____.________ Moderately rapid permeability; high seepage
losses.
SPUL (SP) - oot e e e Goodo . Fair_______.______ Moderate permeability; some seepage loss;
(For the Bippus part of the mapping unit seals by siltation.
Sp, refer to the Bippus series.)
Ulysses (UsA, UsB, PuA, PuB)_ ... ____..___. Poor to fair.._____ Faivo_____________ Moderate permeability throughout profile;
seepage losses; generally seals by siltation.
Vernon (VX) o o ooo oo Unsuitable._._____ Unsuitable_____.__ Moderately rapid permeability; excessive
(For the Quay part of the mapping unit Vx, seepage losses.
refer to the Quay series.)
Zita (ZcA, ZeB) e Good_ ... Fair______________ Moderate to excessive seepage ... -

Some of the terms used in table 3 may require explana-
tion. As moisture is removed from a soil, the volume of
the soil decreases, in direct proportion to the loss of
moisture, until a condition of equilibrium, called the
shrinkage limit, is reached. Beyond the shrinkage limit,
more moisture may be removed, but the volume of soil
does not change. In general the lower the shrinkage limit,
the higher the content of clay.

Lineal shrinkage is the decrease in one dimension of
the soil mass that occurs when the moisture content 1s
reduced from a stipulated percentage to the content at
shrinkage limit. Lineal shrinkage is expressed as a per-
centage of the original dimension.

The shrinkage ratio is the volume change resulting
from the drying of soil material, divided by the loss of
moisture caused by drying. The ratio is expressed
numerically.

The engineering soil classifications in table 3 are based
on data obtained by mechanical analyses and by tests to
determine the liquid limit and the plastic limit. The
plastic limit, not shown in table 4, is the moisture con-
tent at which the soil material passes from a semisolid to
a plastic state. The liquid limat is the moisture content at
which the material passes to a liquid state. The plasticity
index is the numerical difference between the plastic
limit and the liquid limit. It indicates the range of mois-
ture content within which a soil material is in a plastic
condition.

Engineering properties of soils

Listed in table 4 arve estimated engineering properties
for the soils of each series in Deaf Smith County. The
estimates are for a profile typical of the series.

Unified and AASHO classifications in table 4 for the
Mansker, Pullman, Randall, and Ulysses soils were based
on the test data given in table 3. For the other soils, clas-
sification was based on data from field tests and on
experience and knowledge of the soils in the area, Also
used as a basis for classification were the data in soil sur-
veys of counties having some of the same soils as this
county.

Permeability, given in table 4 in inches per hour, was
estimated for each soil as it occurs in place. The esti-
mates were based on soil structure and porosity and were
compared with the results of permeability tests on undis-
turbed samples of similar soil material.

In the column headed “Reaction,” the degree of acidity
or alkalinity is expressed in pH values. The pH of a neu-
tral soil is 7.0, of an acid soil is less than 7.0, and of an
alkaline soil is more than 7.0. Most of the soils in this
county ave alkaline.

The shrink-swell potential indicates the change in vol-
ume that occurs in a soil when the moisture content
changes. The estimates are based on volume change tests
or on other physical characteristics of the soil. Randall
clay, for example, is very sticky when wet and develops
large shrinkage cracks when it dries. It has a high
shrink-swell potential. Lincoln loamy sand is almost
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Soil features affecting—Continued

Embankments

Trrigation

Field and diversion
terraces

Waterways

Highway location

High shrink-swell poten-
tial; suitable for cores
if soil is properly
compacted.

Fair stability; may be
used for embankment
if soil is properly com-
pacted.

Poor foundation material;
fair stability in
embankments.

Low to moderate shrink-
swell potential; fair
stability; spillway sites
generally poor.

Fair stability; low
shrink-swell potential.

Fair to good stability if
soil is compacted;
hazard of erosion at
spillways.

High water-holding
capacity; very slow
intake rate.

Moderate to low water-
holding capacity;
moderate to high
intake rate.

High water-holding capac-
ity; low to moderate
intake rate.

Moderate water-holding
capacity ; moderate to
high intake rate.

Very shallow over shaly
clay; not suitable for
irrigation.

High intake rate; low
water-holding CdpdClL

Nearly level, uniform
slopes; no water ero-
sion; slight hazard of
soil blowing.

Moderate hazard of
soil hlowing,

Oceasional flooding;
hazard of water ero-
sion; subject to out-
side runoff.

High hazard of soil blow-

ing and water erosion;
fair stability.

Very shallow over shaly
clay; construction
difficult.

Susceptibility to gully
erosion and sheet
erosion; maintenance
problem.

Waterways not needed.

Severe hazard of
water erosion; mod-
erate hazard of soil
blowing.

Occasional flooding;
hazard of water
erosion.

Vegetation difficult to
establish; subject to
soil blowing and
water erosion,

Shallow over shaly
clay; waterways
not suited.

High erodibility;
vegetation difficult
to establish.

High shrink-swell poten-
tial; very little
natural drainage.

Susceptibility to erosion
if soil is not properly
protected.

Occasional flooding;
high water table prob-
able in some places
during wet season.

Moderate shrink-swell
potential; good internal
drainage.

Fair stability ; moderate
shrink-swell potential;
good internal drainage.

Fair stability if soil is
compacted; low to
moderate shrink-swell
potential; easily

eroded.

structureless and is nonplastic, and it has a low shrink-
swell potential.

Engineering interpretations

In table 5 the soils are evaluated for engineering uses.
Specific features of the soil profile that may affect engi-
neering work are pointed out. These features were CStl-
mated on the basis of test data in table 3, the engineering
properties listed in table 4, and obser vations of field per-
formance.

Topsoil is fertile soil material, ordinarily rich in or-
ganic matter, used to topdress 1mdbmnks, gardens, and
Jlawns. Olton, Bippus, Spur, and Zita soils are good

sources of topscil, but the Drake, "\Iontoy a, Potter, “and

Lea soils have a high content of lime and ave rated
unsuitable. Randall soils are too clayey, and Kimbrough
soils contain too many large platy rocks.

The suitability of a soil for road fill depends largely
on texture and content of hydroscopic water. Plastic
soils with a high percentage of this water, such as Church
clay, Randall (,hy, and Pullman clay ]0‘1m, are difficult
to ‘compact and to dry to a desired moisture content.
These soils are poor as a source of road-fill material.
Springer fine sandy loam is rated fair because this soil
is difficult to place. It contains a large amount of sand
but not enough binding material.

Sand and gravel have not been located in Deaf Smith
County in si (rnlﬁcrmt amounts, but the substratum of the
Kimbrough and Lea soils is a good source of hard caliche.

This hard caliche is generally in Jayers 2 to 4 feet thick.
Soft caliche underlies the Potter soils and Rough broken
land, and material similar to this soft cmhche underlies
many other soils of the High Plains. It is at a depth
ranging from 2 to 8 feet and is 1 to 2 feet thick.

The 1ed bed material that outerops in the Canadian
breaks is a good source of fines, for the fines can be mixed
with sands to make a good material for road fill.

Embankments for 1mpoundmnr water can be con-
structed safely on most soils of the county if suitable
material is carefully placed and the sml is compacted.
On some soils the reservoir avea for farm ponds needs
special treatment for reducing excessive seepage losses.

Under the heading “Inw%tlon, ratings of water-
holding capacity, mta]\e rate, and other Features that
affect 1rrigation are given. Turn to the subsection “Man-
aging Irrigated Soils” for additional information.

“Field terraces and diversion terraces that ave con-
structed on the coarser textured soils ave difficult to
maintain, The ridges and channels of these terraces are
likely to be d‘mnwed through both soil blowing and
water erosion.

Soil blowing makes waterways difficult to manage in
some areas. On highly erodible soils windblown material
may cover the permanent vegetation and reduce the

capacity of the waterway to carry water.

Soil features affecting highway locations or road sub-
grades are based on the “estimated classification of the soil
material. In flat terrain the features apply to materials in
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the A and B horizons. Where the slopes are 5 percent or
steeper, the features listed mainly apply. to soil materials
in the C horizon. Randall clay, Church clay, Pullman clay
loam, and similar soils provide poor locations for high-
ways because they have a plastic clay layer that impedes
internal drainage and because soil stability is low when
these soils are wet. Loamy fine sands provide fair to good
locations for highways. They are very susceptible to ero-
gion, have a low percentage of material passing the No. 200
sieve, ave poorly graded, and generally lack stability unless
they are confined. Soils coarser textured than loamy fine
sands are generally better graded and provide good sites
for the location of highways.

- Winter grading and frost action ave not considered seri-
ous problems, because subfreezing temperatures are of
relatively short duration and the soils generally have a
low content of moisture in winter. Soil salinity in Deat
Smith County is no problem, since no naturally saline soils
oceur,

In rural areas and in small communities beyond the
existing sewage lines, it is necessary to install private sew-
age disposal systems. The sandy, moderately sandy, and
calcareous soils that have moderate to rapid permeability
are well suited for sewage filter fields. Filter fields in Pull-
man, Olton, and Church soils do not function properly,
because the subsoil of these soils is slowly permeable or
very slowly permeable. Wells or seepage pits, about 3 feet
in diameter and 40 to 50 feet deep, are commonly used for
sewage disposal. The effluent flows into the calcareous
loamy substratum, which underlies most of the soils in
Deaf Smith County.

Genesis, Classification, and
Morphology of Soils

The purpose of this section is to present the outstanding
morphologic characteristics of the soils of Deaf Smith
County and to relate them to the factors of soil formation.
Physical and chemical data are limited for these soils, and
the discussion of soil genesis and morphology is corres-

pondingly incomplete. The first part of the section deals--

with the environment of the soils; the second, with the
classification of soils; and the third, with the morphology
of the soils. Chemical and physical analyses of some of
the soils can be found in the soil surveys of Hansford
County, Tex., and Curry County, N. Mex.

Factors of Soil Formation

Soil is produced by the action of soil-forming processes
on material deposited or accumulated by geologic agen-
cies. The characteristics of the soil at any given point are
determined by (1) the physical and mineralogical com-
position of the parent material; (2) the climate under
which the soil material has accumulated and existed since
accumulation; (3) the plant and animal life on and in
the soil; (4) the relief, or lay of the land; and (5) the
length of time the forces of soil development have acted
on the soil material.

Climate and vegetation are the active factors of soil
genesis. They act on the parent material that has accumu-
Tated through the weathering of rocks and slowly change
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it to a natural body that has genetically related horizons.
The effects of climate and vegetation are conditioned by
relief. The parent material also affects the kind of profile
that can be formed and, in extreme instances, determines
it almost entirely. Finally, time is needed for the changing
of the parent material into o soil profile. It may be much
or little, but some time is always required for the ditter-
entiation of horizons. Usually, a long time is required for
the development of distincet horizons.

The factors of soil genesis are so closely interrvelated in
their effects on soils that few generalizations can be made
regarding the effect of any one unless conditions are
specified for the other four. Many of the processes of soil
development are unknown. The following paragraphs
briefly describe the climate, plant and animal life, parent
material, and relief of Deat Smith County and tell how
time has affected the formation of the soils.

Climate

Deaf Smith County has a semiarid, continental climate.
The average amount of precipitation received annually
is about 18 inches, but the amount fluctuates a great deal
from year to year. As little as 8 inches and as much as
40 inches have been recorded. Thus, there are periods of
extreme drought in some years. In other years more than
enough rainfall is received for dryland crops. Most of
the precipitation comes in summer, and much of it is in
hard showers of short duration. The winter months are
mostly dry and windy, with occasional snows. Tempera-
tures throughout the year range from slightly above zero
in winter to about 100° F. in summer. In summer tem-
peratures generally reach the middle nineties during the
day and are in the sixties during the night.

Climate has affected the soils in several ways. Not
enough rainfall has been received, for example, to leach
or wash the carbonates out of the soil profile. Thus, car-
bonates have accumulated in the lower part of the solum
or below the solum at about the average depth to which
rainfall has penetrated. As a result, most of the soils are
underlain by a layer of caliche or lime.

In the Pullman, Olton, Zita, and similar soils, all of the
free carbonates have been leached out of the upper part
of the solum and into the layer of caliche. In the Mansker,
Ulysses, and other soils that are forming in material high
in content of lime, the process is still going on and some
free lime remains in the upper foot or so of the soil profile.

In some soils—especially in the Pullman, Olton, and
Zita—clay is moving from the surface layer into the sub-
soil. This is evidenced by the presence of clay films in the
subsoil and by a more clayey texture in the subsoil than
in the surface layer. The downward movement of clay is
a process somewhat similar to the downward movement
of carbonates by leaching, but it takes place at a much
slower rate. Also, it apparently begins only after all the
carbonates have been leached out.

Climate has affected the formation of some of the soils
through the action of strong winds. The Drake soils, for
example, have formed on the eastern slopes of playas in
strongly calcareous windblown sediments. These sediments
were blown from the playa basin by westerly winds.

Local differences in climate are apparent in the escarp-
ment aveas of the Canadian breaks. In those areas soils
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on the north-facing slopes are protected from the sun and
warm south winds. They are cooler and more moist than
those on the unprotected south-facing slopes. Therefore,
the cover of grass is denser and taller on those slopes than
on the south-facing slopes. Also, geologic erosion is less
active than on the more sparsely vegetated south-facing
slopes.

Plant and animal life

Plants, earthworms, micro-organisms, and other forms
of life that live on and in the soil contribute to the devel-
opment, of the soil profile. The kinds of organisms are
determined mainly by the climate and by the kind of
parent material,

In Deat Smith County, climate has limited the kind of
vegetation mainly to grasses. The parent material deter-
mined whether the grasses would be tall, as on the sandy
soils, or short, as on the finer textured, loamy soils. The
tall grasses growing on sandy soils help to stabilize dunes
and hummocks so that a soil profile can form. The short
grasses growing throughout most of the county contrib-
ute a moderately large amount of organic matter to the
soils. When their leaves and stems decay, they add or-
ganic matter to the surface soil. When the fine roots
die and decompose, they help build up a supply of plant
nutrients in the rest of the solum. As the roots decay,
they provide food for bacteria, actinomycetes, and fungi.
The network of pores and tubes left by decaying roots
hastens the passage of air and water through the soils.

Earthworms are the most obvious form of animal life
in most of the soils. The subsoil of the Ulysses, Mansker,
and Mobeetie soils contains many worm nests. These
soils also contain many worm casts, which are the round,
granular excretions left by burrowing carthworms. In
contrast, the subsoils of the Pullman soils contain few or
no worm nests and worm casts, because these clayey soils
are not a favorable burrowing place for earthworms.
Worm casts add greatly to the fertility of soils and- to
the movement of air, water, and plant roots through the
soil profile.

Because of the part they play in releasing plant nu-
trients from the parent material, micro-organisms are
important in the formation of soils. They take nitrogen
from the air and store it in the soil. Also, they are active
in helping to decompose plant residue.

In some soils rodents that dwell in the soils have
played a part in the development of a soil profile. By
their burrowing, these animals mix the soil material, and
this mixing tends to offset the effects of the leaching of
carbonates and the downward movement of clay. Nests
made by rodents are common in the Cea and C horizons
of the Pullman (see fig. 8, p. 14), Olton, Zita, and Ulysses
soils. The nests or krotovinas range from about 4 to 18
inches in diameter. They are filled with grayish-brown,
silty material that has a high content of organic matiter.
No doubt bison, pronghorn, deer, rabbits, and other ani-
mals have also affected the formation of soils in various
ways.

Parent material

Parent material has probably had more influence than
any other factor on the kinds of soils (3, 4) that have
formed in this county. The soils have formed in material
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from two major geologic formations. These are Iligh
Plains deposits and red beds of Triassic age.

High Plains deposits overlie the red beds. They have
two main parts. The lower part is the Ogallala formation,
and the npper part is a mantle of loess. The Ogallala for-
mation consists of very strongly calcareous outwash made
up of sand, gravel, and caliche. It is exposed along the
escarpment in the northwestern patt of the county and
along some of the creeks. The Potter soils have formed
in exposed material from that formation. Severely eroded
areas of this exposed formation are classified as the mis-
cellaneous land type, Rough broken land.

The upper part of the High Plains deposits consists
of a mantle of loess that blankets much of the part of the
county occupied by the High Plains. It is the formation
in which most of the soils of the county have formed.
This mantle consists of alternating layers of clay loam,
sandy clay loam, and loam, interbedded with layers of
soft, pinkish-white caliche. The kind of soil that has
formed at any given place on the High Plains appears
to depend mainly on the kind of parent material at the
surface at that particular place. The Pullman and Church
soils, for example, have formed in material from the
finer textured layers, which accounts for the clayey,
dense subsoil of those soils. The Mansker and Ulysses
soils ave calcareous because they have formed in limy
material from the layers of loamy caliche. The Olton and
Zita soils have formed in the layers of clay or sandy clay
loam. ‘

Several soils have formed in reworked sediments from
the mantle of loess. Among these are the Randall, Drake,
Bippus, and Mobeetie. The Randall soil has formed in
playa basins in beds of clay settlings. The Drake soils
have formed in windblown sediments that have a high
content of lime and that have blown out of the bottoms
of playas during dry periods. (See fig. 3, p. 5.) The Bippus
soil has formed in valley fill and in material deposited by
streams, The Mobeetie soils have formed in calcareous
colluvium that has settled on slopes along draws below
escarpments. (See fig. 2, p. 4.)

Most of the soils of the Canadian breaks have formed
in outwash derived mainly from red beds of Triassic age
but containing some minor blendings of material from the
High Plains deposits. The Vernon soils are exceptions.
They have formed in place over clayey red beds. The
Montoya soils have formed on nearly level flats and fans
in outwash from clayey red beds. A more detailed discus-
ston of the formations in the county is given in the sub-
section titled “Geology” near the back of this soil survey.

Relief

Relief influences the formation of soils, mostly through
its effect on drainage and runoff. If other factors of soil
formation are equal, the degree of profile development
depends mainly on the average amount of moisture that
enters and passes through the soil. Steep soils absorb less
moisture than less sloping ones, and they are more sus-
ceptible to erosion. Therefore, they generally have a
thinner, less well developed profile.

Some soils in the county, for example, the Pullman,
Olton, and Zita, arve nearly level or gently sloping. Most
of the moisture from rainfall has penetrated those soils;
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therefore, relief has not been a limiting factor in the
development of a soil profile.

In contrast, the Potter soils have been strongly influ-
enced by relief. Because those soils are moderately sloping
to steep, runoff is rapid and geologic erosion 1s active.
Rainfall penetrates to only a limited depth, and the vege-
tation is, therefore, sparse. As a result, the factors of
vegetation, time, and climate can cause and sustain the
formation of a soil that has only a shallow profile over
the beds of caliche.

To a lesser extent than in the Potter soils, relief has
affected the formation of a profile in the Mobeetie, Mans-
ker, and Drake soils. In those soils runoff, as a result of
relief, is constantly wearing away the upper part of the
soil profile as fast as it is formed.

The Randall soils are also affected, to some extent, by
relief. They are poorly drained and ave covered by water
for long periods. Consequently, some of the minerals in
those soils, especially iron and manganese, have been
changed, and the kinds and amounts of clay probably
have been affected.

Time

Time is required for the formation of a mature soil.
The amount of time required depends on the kind of
parent material in which the soil has formed and on the
environment, that is, on the climate, plant and animal
life, and relief. A mature soil is considered to be stable
within its environment. It changes little with the passage
of time because the environmental factors have already
exerted their influence on the parent material. A young
soil, on the other hand, is one in which the climate, plant
and animal life, and relief have only begun to alter the
parent material. Those factors are making their impres-
sion on the soil profile, but more time is needed for a
mature soil to form. Thus, the age of a soil is determined
by the degree to which the parent material has been
changed toward the full development of a soil profile
that has its own unique set of characteristics.

Soils of the Pulliman, Zita, and Olton series have heen
in place long enough to have developed a mature profile.
They are deep and have pronounced horizon development.
Free lime has been leached into the lower horizons, and
much of the clay has moved ont of the surface layer and
into the subsoil. The A, B, and C horizons of these soils
are distinct. The Mobeetie and Drake soils, on the other
hand, arve young and immature. They have been in place
such a short time that horizons have barely begun to form.
There has been a slight movement of lime into the subsoil,
and the surface layer has been darkened somewhat by
vegetation.

The Mansker, Ulysses, and Quay soils are also imma-
ture. Although considerable amounts of lime have moved
out of their solum, these soils, as yet, do not show the
full effects of their environment. The horizons in their
profile ave weakly expressed.

Because of the clayey texture of the Randall soils, time
probably has had little influence on the development of
a profile in those soils. The factors of parent material
and relief have been dominant in the formation of the
Randall soils. The profile of those soils will probably not
change much in the future unless some change takes place
in the environment,.
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Trrigation probably has some effects on the formation
of soils through changes it brings about in the climatic
factor. At present, though the supplies of plant nutrients
and organic matter in the soils have been altered by irri-
gation, no horizon changes in the soil profiles, as a result
of irrigation, can be seen,

The oldest soils in this county ave the buried soils
formed in the mantle of loess on the High Plains. The
loess appears to have been deposited during diflevent
periods. After one deposition, soils formed at the surface
for an extended period and were then covered when the
next layer of loess was deposited. The most prominent one
of the buried soils in this county is a brown to reddish-
brown layer in the lower part of the Pullman profile.

Classification of Seoils

Soils are classified so that we can more easily remember
their significant characteristics. Classification enables us
to assemble knowledge about the soils, to see their relation-
ship to one another and to the whole environment, and to
develop principles that help us to understand their behav-
ior and their response to manipulation. First, through
classification, and then through use of soil maps, we can
apply our knowledge to specific fields and other tracts of
Iand.

Thus, in classification, soils are placed in narvow cate-
gories that are used in detailed soil surveys so that knowl-
edge about the soils can be organized and applied in
managing farms, fields, and woodlands; in developing
rural areas; in engineering work; and in many other
ways. They are placed in broad classes to facilitate study
and comparison in large areas, such as countries and con-
tinents,

Two systems of classifying sotls have been used in the
United States in recent years. The older system was
adopted in 1938 (2) and revised later (8). The system
currently used was adopted for general use by the
National Cooperative Soil Survey in 1965. The current
system is under continual study (4, 7). Therefore, veaders
interested in development of the system should search for
the latest literature available.

Under the current system of classification, six categories
are used. Beginning with the broadest and most inclusive,
these ave the order, the suborder, the great group, the
subgroup, the family, and the series. Ten soil orders are
recognized in the current system. In contrast, probably
more than 8,000 soil series have been mapped in the
United States alone. Table 6 gives the family, subgroup,
and order for each series in the county under the current
classification, as well as the great soil group of the 1938
clagsification system. '

Only five of the orders—Entisols, Vertisols, Aridisols,
Mollisols, and Alfisols—are represented in this county.
These are briefly defined in the following paragraphs.

Entisols are young mineral soils that do not have
genetic horizons or have only the beginning of such hori-
ZONS,

Vertisols are soils in which natural churning or inver-
sion of soil material takes place, mainly through the
swelling and shrinking of clays.

Aridisols are primarily soils of dry places. They have
a light-colored surface soil, and some have a clay-enriched
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TasLE 6.—Soil series classified according to current and old systems

Current classification
Serics . Great soil groups of the
1938 classification system
Family Subgroup Order
Bippus_ oo ___ Fine-loamy, mixed, thermic____.___._..__- Pachic Haplustolls.______ Mollisols_ ___.__ Chestnut soils.
Church___________ TFine, mixed, mesi¢ . ccocmmome oo Aquic Calciorthids.______| Aridisols..____._[ Grumusols.
Drake ! ______.___ Fine-carbonatice, thermic__.__ ... Ustollic Camborthids____| Aridisols_______ Regosols.
Kimbrough____.__ Loamy, mixed, thermie, shallow____..___ Petrocaleic Caleiustolls___{ Mollisols_______ Lithosols. .
Lo oo Fine-loamy, mixed, thermic_. ... Petrocaleic Paleustolls.___| Mollisols_ ______ Chestnut soils.
Lincoln..__.__.-__| Sandy, mixed, thermic. .. .. .. .o__- Typic Ustifluvents.__.__- Entisols._______ Alluvial soils,
Mansker. _______. Fine-carbonatice, thermic..._ o _—~._. Typic Calciustolls_ ______ Mollisols. __ .. __ Calcisols.
Mobeetie. .- ___ Coarse-loamy, mixed, thermic. .. __ ... Ustollic Camborthids. ___| Aridisols___.___._ Regosols.
Montoya 2. _______ Fine, mixed, mesic._ .- o o—-ao-- Torrertic Camborthids.__| Aridisols_______ Grumusols.
Olton. .. ..._____ Fine, mixed, thermic___ ... .- Typic Argiustolls________ Mollisols. _ . ____ Reddish Chestnut soils.
Potter. - ... _____ Fine-carbonatie, thermic, shallow________ Typic Calciorthids.______ Aridisols..__.__. Lithosols.
Pullman!.____.____ Fine, mixed, thermic_.._________ . ... Vertic Puleustolls._______ Mollisols_ ______ Chestnut.
Quay. .- Fine-silty, mixed, thermic.__.____ ... Ustollic Caleiorthids_____ Avridisols. __.___ Regosols.
Randall__________ Tine, montmorillonitie, thermie._._______| Udic Pellusterts_____..___ Vertisols_ . _____ Grumusols.
Springer_..__._.__ Coarse-loamy, mixed, thermic_.___ ... __ Typic Haplustalfs_______ Alfisols_________ Reddish Chestnut soils.
Spur__ . Fine-loamy, mixed, thermie___ ... Fluventic Haplustolls____| Mollisols____.__ Alluvial soils,
Ulysses_ .. _.___. Fine-silty, mixed, mesic.._ ...~ Typic Haplustolls _______ Mollisols. _ .. ___ Calcisols.
Vernond_____.____ Fine, mixed, thermic.._ - ... Ustollic Camborthids.__.{ Aridisols________| Lithosols.
Zita_ . Fine-loamy, mixed, thermic.________. _._| Typic Haplustolls_ ______ Mollisols. - . ._. Chestnut.

1 Classification is tentative and is questionable. 3 The Vernon soils in this county are now considered too shallow
q ¥

2 The concept and range of the Montoya series is in gquestion
and is under study. The classification given, however, is appropriate
for the soils represented in this survey.

B horizon high in base saturation. Others have free car-
bonates throughout their profile,

Mollisols ave dark-colored soils that have a moderate to
high content of organic matter and high base saturation.
Some have a clay-enriched B horizon, and others have
free carbonates throughout their profile.

Alfisols are soils containing a clay-enviched B horizon
that has high base saturation.

Morphology of Soils

Tn this subsection the ontstanding morphologic char-
acteristics of each soil series in Deaf Smith County are
given. Bach series represented in the county is discussed,
2 soil profile typical of the series is deseribed in detail,
and the range of important characteristics is given.
Rough broken land is not a member of a soil series;
therefore, it is not discussed in this subsection.

Bippus Series

The Bippus series consists of loamy, dark-colored,
deep, granular soils on old alluvial fans and in nearly
level arveas along the main drainageways of the High
Plains. These soils are well drained. They have formed in
sediments of calcareous clay loam washed from soils of
the High Plains. The slopes range from 0 to 3 percent.

These soils have a thick, dark A horizon of clay loam
and a moderately permeable subsoil, also of clay loam.
Because they have formed under a dense cover of native
grasses, they are moderately high in content of organic
matter and are naturally fertile.

The Bippus soils occur with Mansker soils but have a
darker, thicker A horizon than those soils. They are
darker and less sandy than the Mobeetie soils, and they

for the Vernon series, though a new series has not been approved
for this kind of soil.

lack the distinet limy substratum that is characteristic of

the Ulysses soils.

Typical profile 1,200 feet north and 1,300 feet east of
SW. corner of sec. 6 of the Gregg County School land
survey .

A1—0 to 18 inches, dark grayish-brown (10YR 4/2) clay
loam, very dark grayish brown (10YR 3/2) when
moist; moderate, coarse, prismatic and weak sub-
angular blocky and granular structure; hard when
dry, friable when 1oist, and slightly sticky when
wet; common fine and medinm pores. and common
worm casts; few fine concretions of calcium car-
bonate; calecarecous and mildly alkaline; diffuse
boundary.

B2—18 to 81 inches, dark giayish-brown (10YR 4/2) clay
loam, very dark grayish brown (10YR 3/2) when
moist; weak, coarse, prismatic and weak subangular
blocky and granular structure; very hard when dry,
friable when moist, and slightly sticky when wet;
few worm casts; common fine and a few medium
concretions of ecalcium carbonate; calcareous and
moderately alkaline; gradual boundary.

Cea—31 . to 51 inches -+, light brownish-gray (10YR 6/2,
moist) clay loam; hard when dry and friable when
moist; few worm casts and fine roots; common
medium concretions of calcium carbonate; caleare-
ous and moderately alkaline.

In a few places, the A horizon ranges from loam to
silty clay loam. When the soil is dry, the color of the A
horizon is very dark grayish brown in places instead of
grayish brown. This horizon ranges from 12 to 25 inches
in thickness and is noncalcareous in a few places. In
places the B2 horizon is a heavy clay loam and has mod-
erate subangular blocky structure. When the soil is dry,
the hue of the B2 horizon ranges to 7.5YR, has a value
of 4 or 5, and has a chroma of 2 or 3. In places the Cca
horizon is brown instead of light brownish gray. The
Cea horizon is silty clay instead of clay loam in places.
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In some soil profiles, it is stratified and contains thin
layers of sand or gravel.

Church Series

The Church series consists of dark-gray, moderately
well drained soils that are clayey and Iimy. These soils
are on benches of most of the larger playas in Deaf
Smith County. The material in which they formed con-
sists of clayey, calcareous sediments from High Plains

deposits. These soils swell extensively when wet and’

crack when dry. They generally occupy nearly level or
slightly concave areas, but the slopes are as strong as 1
percent in a few areas between the playa benches and the
bottoms of the playas.

The Church soils have a darker color, are less clayey,
and are better drained than the Randall soils. They are
grayer and have less distinct horizons than the Pullman
soils. Also, their upper horizons are not leached of lime
like those of the Pullman soils.

Typical profile 17 miles north of Hereford on the west
side of U.S. Highway No. 385 (500 feet north and 150
feet west of the SE. corner of N1/, sec. 72, block K—4) :

A1—0 to 15 inches, dark-gray (10YR 4/1) light clay, very
dark gray (10YR 3/1) when moist; moderate, fine
and very fine, subangular blocky structure; firm
when moist and sticky when wet; common worm
casts; common very fine pores; abundant roots; cal-
careous and moderately alkaline; gradual boundary.

AC—15 to 35 inches, gray (10YR 5/1) clay, dark gray (10YR
4/1) when moist; weak, coarse, blocky structure;
extremely hard when dry, very firm when moist,
and sticky when wet; a few worm casts; a few
medium pores; roots common; a few fine concretions
of calcium carbonate the size of sand; calcareous
and moderately alkaline; gradual boundary.

C1—35 to 55 inches, gray (10YR 5/1) clay, dark gray (.IOYR
4/1) when moist; weak blocky structure breaking to
moderate, medium and coarse, subangular and irregu-
lar blocky structure; extremely hard when dry, very
firm when moist, and sticky when wet; common
gshiny pressure faces; a few fine roots; contains a
few concretions like those in the AC horizon; cal-
careous and moderately alkaline; gradual boundary.

C2—55 to 60 inches, gray (10YR 5/1) clay, dark gray (10YR
4/1) when moist; moderate, coarse and medium,
blocky structure breaking to fine irregular blocky;
extremely hard when dry, very firm when moist, and
sticky when wet; slick pressure faces evident; com-
mon very fine pores; common threads of calcium car-
bonate on the surfaces of the peds.

The A horizon ranges from 10 to 20 inches in thick-
ness. When the soil is dry, the A horizon is gray in some
places instead of light gray. It generally has a value of
4 or 5 and chroma of 1 to 1.5, but the chroma ranges to 2
in a few areas. The A horizon is generally light clay, but
it is heavy clay in places. The structure of the AC hori-
zon ranges from moderate blocky in some profiles to
weak blocky where the profile is more clayey. Depth to
the C1 horizon ranges from 25 to 60 inches. In places the
color of the C horizons is light gray instead of gray.

Drake Series

The Drake series consists of light-colored, loamy soils
that contain lime. These soils have formed in windblown
deposits that have settled on the eastern sides of playa
depressions in the High Plains. The typical area consists
of a low, smooth dune that partly encircles a playa. The
slopes are convex and range from 3 to about 8 percent.

SOIL SURVEY

These soils are not extensive and are mostly in the east-
ern half of the county. They are highly susceptible to
wind erosion. _

Drake soils are lighter colored and more limy than the
Mansker and Ulysses soils, and they are less clayey than
the Church. Unlike the Mobeetie soils, they have a limy
B2 horizon. Their B2 horizon is less sandy than that of
the Mobeetie soils.

Typical profile about 614 miles north and a quarter of
a mile east of Hereford (8,300 feet west and 1,500 feet
south of the NE. corner of sec. 68) :

Al—0 to 9 inches, grayish-brown (10YR 5/2) clay loam,
dark grayish brown (10YR 4/2) when moist; weak,
coarse, prismatic structure breaking to weak sub-
angular blocky and granular structure; slightly hard
when dry and friable when moist; many pores; worm
casts common; caleareous and moderately alkaline;
smooth, clear boundary.

B2—9 to 15 inches, light-gray (10YR 7/2) clay loam, brown
(10YR 5/3) when moist; moderate, coarse, pris-
matic strueture breaking to moderate, fine, sub-
angular blocky and granular structure; slightly hard
when dry and friable when moist; many pores; many
worm casts; calcareous and moderately alkaline;
clear boundary.

C—15 to 60 inches, light-gray (10YR 7/2) silty clay loam but
light brownish gray (10YR 6/2) in lower part; light
brownish gray (10YR 6/2) when moist; massive;
slightly hard when dry and friable when moist;
many pores; a few worm casts in upper part; cal-
careous and moderately alkaline.

The A horizon ranges from 7 to 10 inches in thickness.
When the soil is dry, the color of the A horizon ranges
from grayish brown to light brownish gray or light
gray. In general, the texture of the A horizon is clay
loam to loam, but it is fine sandy loam in a few places.
The B2 horizon ranges from 6 to 12 inches in thickness.
Its color ranges from light brownish gray to light gray
in a 10YR hue. The B2 horizon typically contains
slightly more clay than the A horizon, and ‘its texture
ranges from loam to silty clay loam. The color of the C
horizon ranges from light brownish gray to white in hues
of 10YR to 2.5Y. The texture of that horizon is clay
loam instead of silty clay loam in some places. Where
these soils occur with Pullman soils, they generally con-
tain a layer of brown to dark-brown clay loam—the sur-
face layer of a buried soil—below a depth of about 8 feet.

Kimbrough Series

Dark grayish-brown, loamy soils that are underlain by
platy, indurated caliche are in the Kimbrough series.
These soils are gently sloping and occupy low, convex
ridges and knolls on the High Plains. They are mainly
in ﬁle southeastern part of the county, but a few patches
occur on the High Plains in other parts.

The Kimbrough soils are darker and less limy than
Potter soils, and they are underlain by a substratum of
harder caliche. They occur with Lea soils but have a
thinner solum than those soils. In this county the Kim-
br_(iugh soils are mapped only in a complex with the Lea
soils.

Typical profile 1 mile west and 114, miles south of
Dawn (900 feet south and 30 feet east of the NW. corner
of sec. 27, block 3) :

A1—0 to 9 inches, dark grayish-brown (10YR 4/2) loam,

very dark grayish brown (10YR 3/2) when moist;
moderate, fine, subangular blocky and granular strue-
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ture; slightly hard when dry, friable when moist,
and sticky when wet; many roots; a few, medium
and fine, rounded caliche pebbles and angular frag-
ments of caliche; calcareous and moderately alka
line; clear, irregular boundary. '

R&AC—9 to 18 inches, about 85 percent indurated, white
caliche plates and fragments, mostly between 5 and
10 inches in diameter; the rest is grayish-brown
(10YR 5/2, dry) loam that is calcareous and gran-
ular; roots common in the loam; abrupt, irregular
boundary.

R—18 to 20 inches -, indurated, white caliche plates 1 to 3
feet in diameter and 3 to 8 inches thick; plates
strongly cemented together with secondary calcium
carbonate.

‘When the A horizon is dry, its color ranges from dark
brown to grayish brown or gark grayish brown. The tex-
ture of the A horizon is light clay loam in some places.
Pebbles and fragments of caliche are common throughout
that horizon. Depth to the R&AC horizon ranges from
4 to about 12 inches. The content of indurated caliche
stones and plates in that horizon ranges from about 75
to 95 percent. The interspaces between the stones and
plates are filled with soil material similar to that in the
A horizon. In some places the R&AC horizon is absent,
but it is as thick as 20 inches or more in others. Where
the R&AC horizon is absent, an abrupt boundary sepa-
rates the A horizon from plates of caliche 3 to 4 feet in
diameter. The R horizon consists of slabs or plates of
indurated caliche cemented together with a softer cal-
cium carbonate. The indurated caliche of the R horizon
extends to a depth of 5 to about 15 feet, and there grades

to soft caliche.
' Lea Series

The Lea series consists of dark grayish-brown, loamy
soils that are shallow to moderately deep over platy,
indurated caliche. These soils are mainly in the south-
eastern part of the county near Dawn. A few areas, how-
ever, are scattered throughout the rest of the High Plains.

The slopes range from 1 to 4 percent.
 In this county the Lea soils are mapped only in a com-
plex with the Kimbrough soils. They have a thicker
solum than the Kimbrough soils, but the soils of both ser-
ies are underlain by indurated caliche. The Lea soils are
similar to the Mansker soils in depth, but they have a
less limy solum and a substratum of indurated caliche.

Typical profile 1 mile west and 6 miles south of Dawn
(1,150 feet south and 30 feet east of the NW. corner of
sec. 23, block K-14) :

Al—0 to 13 inches, dark grayish-brown (10YR 4/2) loam,
very dark grayish brown (10YR 3/2) when moist;
weak to moderate, fine, subangular blocky and gran-
ular structure; hard when dry, friable when moist,
and slightly sticky when wet; common worm casts;
a few, medium, hard pebbles of caliche and common,
very fine, hard concretions; calcareous and moder-
ately alkaline; gradual boundary.

B2—13 to 20 inches, brown- (7.5YR 5/3) clay loam, dark
grayish brown (10YR 4/2) when moist; moderate,
medium, subangular blocky and granular structure;
hard when dry, friable when moist, and slightly
sticky when wet; common worm casts and pores;
common very fine concretions of caliche; calcareous

and moderately alkaline; clear, irregular boundary.

R&AC—20 to 28 inches, 75 to 90 percent, by volume, frac-
tured, indurated caliche plates 6 to 12 inches in
diameter; fissures and voids filled with light-brown,
calcareous loam containing common roots and worm
casts; abrupt, irregular boundary.

R—28 to 32 inches -, white, indurated caliche plates 1 to 3
feet in diameter and about 3 to 8 inches thick; plates
strongly cemented with caleium carbonate.

The A horizon ranges from loam to light clay loam in
texture and from 8 to 15 inches in thickness. When dry, it
is grayish brown (10YR 5/2) in places. In most places
the A horizon is calcareous, but the uppermost 3 to 4
inches is noncalcareous in a few places. The B2 horizon is
grayish-brown to dark grayish-brown clay loam to loam,
and it ranges from 6 to 12 inches in thickness. Depth to
the R&AC horizon ranges from about 12 to 25 inches.

Lincoln Series

The Lincoln series consists of light-colored, sandy soils
on bottoms along some of the larger creeks in the Cana-
dian breaks. These soils have formed in calcareous loamy
sands and sands. The material in which they formed
was derived mainly from the Ogallala formation but
partly from sands of the red beds of Triassic age.

The Lincoln soils are lighter colored, more sandy, and
more permeable than the Spur soils. They occur with
Springer and Mobeetie soils but are also somewhat more
sandy and lighter colored than those soils.

Typical profile about 514 miles south and 114 miles
east of Glenrio (0.6 mile south and 0.3 mile west of the
NE. corner of sec. 20 and 500 feet south of a windmill) :

A1—0 to 10 inches, brown (10YR 5/3) loamy fine sand,
brown (10YR 4/3) when moist; weak granular
structure; soft to loose when dry and very friable
when moist; most roots are in this horizon; calcare-
ous and moderately alkaline; gradual boundary.

C—10 to 60 inches, light-brown (7.5YR 6/8) loamy fine sand
grading to fine sand below a depth of 30 inches;
brown (7.5YR 5/3) when moist; dominantly single
grain but has some weak granular structure; loose
when dry; calcareous and moderately alkaline.

The A horizon ranges from 8 to 15 inches in thickness.
In a few places, its texture is fine sandy loam instead of
Jloamy fine sand. When dry, the A horizon ranges from
brown to light brown or pale brown in color. In a few
places, the C horizon is fine sand or medium sand instead
of loamy fine sand. Pebbles of quartz and caliche are
common throughout the profile in some places.

Mansker Series

Grayish-brown, loamy soils that contain a large amount
of lime are in the Mansker series. These soils have
formed in strongly calcareous, windblown material of
the High Plains but are moderately shallow over a layer
of soft or gravelly caliche. They occur throughout the
county, except in the Canadian breaks. Mostly, they
occupy sloping areas of the High Plains, around playas
and along draws, but some smooth, nearly level patches
are on tablelands. The slopes range from 0 to about 8
percent.

Mansker soils occur with Ulysses soils but are shal-
lower over caliche and are more limy than those soils.
They are less limy but are deeper and darker colored
than the Potter soils.

Typical profile 15 miles north of Bootleg on the east
side of the road (1,500 feet south and 30 feet east of the
NW. corner of sec. 29, T. 5 N, R. 38):

Al—0 to 10 inches, grayish-brown (10YR 5/2) loam, dark

grayish brown (10YR 4/2) when moist; weak sub-
angular blocky and granular structure; slightly hard
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when dry and friable when moist; many worm casts;
common medium pores; a few threads and films and
a few fine and medium, strongly cemented concretions
of calcium carbonate; calcareous and moderately
alkaline; gradual boundary.

B2ea—10 to 18 inches, light-brown (7.5YR 6/4) clay loam,
brown (7.5YR 5/4) when moist; weak subangular
blocky and granular structure; slightly hard when
dry, friable when moist, and sticky when wet; more
than 50 percent, by volume, of horizon is worm casts;
common medium and fine pores; calcareous and con-
tains common fine concretions of caliche; moderately
alkaline; clear boundary.

18 to 36 inches, pink (7.5YR T7/4) clay loam, light
brown (7.5YR 6/4) when moist; weak subangular
blocky structure; friable when moist and sticky
when wet; a few roots and worm casts in upper
part; 30 to 50 percent, by volume, calcium carbonate
in soft, coarse masses; moderately alkaline; clear
boundary.

C—36 to 45 inches -, reddish-yellow (5YR 6/5) clay loam,

yellowish red (5YR 4/5) when moist; friable when
moist and sticky when wet; approximately 10 to 15
percent, by volume, calcium carbonate in fine and
very fine, soft masses, films, and coatings; moderately
alkaline.

The color of the A horizon ranges from dark grayish
brown to grayish brown or brown in 10YR and 7.5YR
hues. The A horizon is generally no more than 10 inches
thick, but it ranges from 4 to 12 inches in thickness.
Because the B2ca horizon contains a large amount of
worm ecasts, the structure of that horvizon is mostly gran-
ular, although it is moderate subangular blocky in some
areas. In general, depth to the Cca horizon ranges from
12 to 20 inches, but a few pebbles of caliche are on the
surface in many places. The Cea horizon ranges from a
few inches to 2 or 3 feet in thickness, and it generally
is underlain by veddish-brown to yellowish-red matevial
similar to that underlying the Pullman soils. This mate-
rial probably is not genetically related to the material in
the solum.

Cea

Mobeetie Series

The Mobeetie series consists of brown, loamy soils that
are deep. Caleareous colluvinm or local alluvium was the
material in which these soils formed. This colluvium or
alluvium was derived mainly from the more sandy High
Plains deposits but, to a lesser ‘extent, from deposits of
windblown material from ved beds of Triassic or Per-
mian age. The B2 horizon is friable loam or fine sandy
loam that has granular structure. In many places the sub-
stratum has a textuve similar to that of the B2 horizon,
but it is calcareous.

Profile development has been limited to a slight move-
ment of lime from the surface soil downward into the
B2 horizon. The Mobeetie soils are modervately sloping to
sloping. They occur below the escarpments in the Cana-
dian breaks and along main drainageways of the High
Plains.

The Mobeetie soils occur with Quay soils. Their hori-
zonation vesembles that of the Quay soils, but they have
less clay throughout their profile than do those soils. The
Mobeetie soils are more sandy and are lighter colored
than the Mansker soils. They are lighter colored, less
limy, and more permeable than the Bippus soils on the
adjoining lower slopes. )

Typical profile 8 miles west and 4 miles south of Boot-
leg (1,800 feet west and 1,900 feet south of the NE. cor-
ner of sec. 23, T.2 N, R. 1 E.):

Al—0 to 11 inches, brown (10YR 5/3) fine sandy loam, dark
brown (10YR 4/3) when moist; compound weak
prismatic structure breaking to weak subangular
blocky and granular structure; slightly hard when
dry and very friable when inoist; many pores; a few
faint films of calcium carbonate on the surfaces of
the peds; a few concretions of caleium carbonate 1 to
5 millimeters in diameter; calcareous and moderately
alkaline; gradunal smooth boundary.

B2—11 to 20 inches, light-brown (7.5YR 6/3) fine sandy loam,
brown (7.5YR 5/3) when wmoist; weak subangular
blocky and granular structure; slightly hard when
dry and very friable when moist; many worm casts;
many fine pores; contains common films and threads
of calcium carbonate; calcareous and moderately
alkaline; gradual boundary.

Cea—20 to 60 inches -+, light-brown (7.5YR 6/4) loam, brown
(7.5YR 5/4) when moist; slightly hard when dry
and friable when moist; common very fine pores and
root channels; a few roots; common concretions of
caleium carbonate 1 to 5 millimeters in diameter;
calcareous and moderately alkaline.

The A horizon is generally about 10 inches thick but,
ranges from 6 to 12 inches in thickness. Its texture is
loam or fine sandy loam. When the A horizon is dry, its
color ranges from grayish brown to brown or dark brown
in I0YR and 7.5YR hues. The B2 horizon is fine sandy
loam or loam. In that horizon worm casts are common to
many. In many places the B2 hovizon contains a net-
work of thin veins or threads of calcium carbonate. The
Cea horizon consists of loam to fine sandy loam that is
calcarcous but slightly weathered. In some aveas the pro-
file contains thin layers of gravel at various depths.
Where these soils occur below the escarpments in the
Canadian breaks, the hues throughout the profile range
to 5YR.

Montoya Series

Reddish-brown, calcareous, clayey soils are in the Mon-
toya series. These soils have formed in clayey alluvium
washed in from red beds of Triassic age. They are on
flats in the Canadian breaks. The slopes range from 0 to
about 114 percent, and some are concave. Generally, run-
off is moderately slow. In some places, however, it is
moderate in areas where a weak drainage pattern has
developed. The Montoya soils support a dense stand of
galleta grass. All of the acreage 1s in range.

Montoya soils oceur with Quay soils, but their profile
is more clayey throughout than that of the Quay soils.
They ave more reddish and are better drained than the
Randall soils.

Typical profile about 4% miles east and 8 miles south
of Glenrio (114 miles west-sonthwest from the ranch
headquarters in that vicinity, 150 feet south, and 550 feet
east of the point where a fence that runs norvthwest-
southeast intersects an east-west fence) :

Al—0 to 9 inches. reddish-brown (YR 5/3) light clay, red-
dizh brown (3YR 4/3) when moist; weak, medium
and coarse, blocky structure; extremely hard when
dry, extremely firm when moist, and sticky when
wet; common very fine pores; many roots; common
shiny pressure faces; calcareous and moderately
alkaline; clear boundary.

AC—9 to 24 inches, reddish-brown (5YR 5/3) clay, reddish
prown (3YR 4/3) when moist; weak, medium and
coarse, blocky structure; extremely hard when dry,
extremely firm when moist, and sticky when wet;
the peds have shiny surfaces; contains a few very
fine coneretions of calcium carbonate and a few fine
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quartzose pebbles; calcareous and moderately alka-
line; gradual boundary.

C1—24 to 50 inches, reddish-brown (5YR 5/3) clay, reddish
brown (BYR 4/3) when moist; weak blocky struc-
ture; extremely hard when dry, extremely firm when
moist, and sticky when wet; peds have shiny sur-
faces; a few very fine roots and pores; a few fine
concretions of calcium carbonate; calcareous and
moderately alkaline; gradual boundary.

02—50 to 60 inches, reddish-brown (5YR §/5) heavy clay
loam; very hard when dry, firm when moist, and
sticky when wet; a few films of calcium carbonate
and commion, noncialcarveous, crystalline masses,
apparently of calcinm sulfate, in old root channels;
common very fine concretions of calcium carbonate;
caleareous and moderately alkaline.

The texture of the A horizon is typically light clay,
but it ranges to heavy clay in places; In some areas a
layer of reddish-brown clay loam about 1 to 3 inches
thick has been deposited on the surface. The AC and C
horizons are typically clay or heavy clay, and the struc-
ture In those horizons is weak to moderate blocky.

Olton Series

The Olton series consists of deep, dark-brown soils,
mostly on low slopes of the Fligh PPlains in the southern
and western parts of the county. These soils have a sur-
face layer of clay loam. The upper part of their subsoil
has subangular blocky structure, but the lower part has
blocky structure and is slowly permeable. These soils are
underlain by a layer of soft, pink to pinkish-white caliche.
They have formed in thin layers of clay loam—part
of the mantle of windblown material that blankets the
High Plains. The slopes range from 0 to 3 percent.

Olton soils occur mainly with Pullman soils, generally
in broad arveas of the Figh Plains. They have a less
clayey, more permeable subsoil than the Pullman soils
but have similar horizonation. The Olton soils have a
more clayey subsoil and a slightly thicker solum than the
Zita soils.

Typical profile 11 miles west and 314 miles south of
Hereford (100 feet east and 1,100 feet north of the SW.
corner of sec. 17) :

Al—0 to 7 inches, dark-brown (7.5YR 4/2) light clay loam,
dark brown (7.5YR 3/2) when moist; weak sub-
angular blocky and granular structure; hard when
dry and slightly sticky when wet; noncalcareous,
neuntral in reaction; gradual boundary.

B21t—7 to 14 inches, brown (7.5YR 4/2) clay loam, dark
brown (7.5YR 8/2) when moist; moderate, fine and
medium, subangular blocky structure; very hard
when dry and sticky and plastic when wet; common
worm casts and fine and medium pores; patchy clay
films; neutral reaction; gradual boundary.

B22t—14 to 24 inches, brown (7.5YR 5/3) heavy clay loam,
dark brown (7.5YR 4/3) when moist; moderate, fine
and medium, blocky structure; very hard when dry,
very firm when moist, and sticky when wet; a few
fine pores and a few worm nests; thin, continuous
clay filns; roots generally follow the surfaces of the
peds but are also common in ped interiors; about
neutral in reaction; gradual boundary.

24 to 41 inches, reddish-brown (5YR 5/4) heavy clay
loam, reddish brown (5YR 4/4) when moist; weak
blocky to moderate, fine, subangular blocky struc-
ture; very hard when dry and sticky when wet;
common fine roots; patchy clay films; films and
threads of calcinm carbonate common throughout
horizon; calcareous and moderately alkaline; clear
boundary.

B3ca:

Cea—41 to 63 inches, pink (5YR 7/4) silty clay loam, light
reddish brown (5YR 6/4) when moist; slightly hard
when dry and slightly sticky when wet; approxi-
mately 20 to 30 percent, by volume, soft calcium car-
bonate occurring as soft, pink and white masses;
porous; moderately alkaline; gradual boundary.

C—03 to 65 inches 4, light reddish-brown (5YR 6/4) silty
clay loam, reddish brown (3YR 5/4) when moist;
hard when dry, friable when moist, and slightly
sticky when wet; many very fine pores; common
films of calcium carbonate; moderately alkaline,

The A horizon ranges from 6 to 12 inches in thickness
and from dark brown (7.5YR 4/2 or 4/3) to brown
7.5YR 5/2) in color. In places the texture of that hori-
zon is clay loam instead of light c¢lay loam. The B21t
horizon ranges from 6 to 10 inches in thickness and from
clay loam to heavy clay loam in texture. When dry, it is
brown to reddish brown. The B22t horizon has weak
blocky to strong subangular blocky structure in profiles
that ave less clayey than the one described as typical, and
it contains thin, patchy clay films and a few worm casts.
Depth to the B3ca horizon ranges from 20 to 30 inches.
The color of the B3ca horizon ranges from reddish brown
to brown in 5YR and 7.5YR hues. Depth to the Cea hori-
zon ranges from 30 to 60 inches. That horizon ranges
from about 1 to 8 feet in thickness. It is calcareous, and.
its color ranges from light reddish brown to pink. Be-
neath the Cea horizon is reddish-brown or light reddish-
brown to reddish-yellow soil material.

Potter Series

The Potter series consists of grayish-brown to light
brownish-gray, gravelly soils that are sloping to steep
and are well drained to somewhat excessively drained.
These soils are nnderlain by caliche that is cemented to
some extent, or by a mixture of caliche and soil material.
They are on the side slopes of draws, or occupy sloping
areas below the edge of the escarpment in the northwest-
ern part of the county. Geologic erosion is active.

The Potter soils have more gravel and lime in their
surface layer than the Kimbrough soils, and they are
underlain by softer caliche. Their solum is more gravelly
and more limy than that of the Mansker soils, and they
are shallower over caliche.

Typical profile along a tributary in the watershed of
Garcia Lake in the western part of the county (2,800 feet
west, and 1,200 feet south of the NE. corner of sec. 14,
T.3N,R.2E.):

A1—0 to 9 inches, light brownish-gray (10YR 6/2) gravelly
loam, dark grayish brown (10YR 4/2) when moist;
20 to 30 percent, by volume, fine to medium, hard,
subangular pebbles of caliche, and a few, coarse,
angular pebbles; weak granular structure; soft when
dry and friable when moist; abundant roots; very
calcareous and moderately alkaline; clear boundary.

C—9 to 20 inches 4, pink (7.5YR 8/4), soft and weakly
cemented caliche; 10 to 15 percent, by volume, mate-
rial similar to that in Al horizon; common roots in
upper part of horizon and a few in lower part;
moderately alkaline.

The A horizon ranges from 5 to 10 inches in thickness.
When the A horizon is dry, its color ranges from dark
grayish brown to light brownish gray or light brown in
hues of 10YR to 7.5YR. The content of caliche pebbles

and fragments of caliche in the A horizon ranges from

15 to about 60 percent, by volume. In the C horizon, the
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content of concretions of calcium carbonate ranges from
50 to 90 percent, by volume. The concretions are soft to
strongly cemented, and their color ranges from pink to
white. In some areas the upper part of the C horizon
is weakly cemented.

Pullman Series

In the Pullman series are dark grayish-brown soils that
have a firm, clayey, blocky subsoil. These soils have
formed in the mantle of windblown material that blankets
the High Plains. They are the most extensive soils in Deaf
Smith County and occupy most of the nearly level to
gently sloping parts of the tableland. The slopes range
from 0 to 3 percent. . ‘

Pullman soils have a somewhat less clayey subsoil than
the Church soils, and a more compact, less permeable sub-
soil than the Olton soils. They are deeper, have a better
developed profile, and are more clayey than the Ulysses
soils. Unlike the Ulysses soils, they are free of calcareous
material thronghout the profile.

Typical profile 1074 miles north of Hereford on U.S.
Highway No. 385 (1,320 feet north and 200 feet east of
the southwest corner of sec. 62, block K-4) :

Ap—0 to 6 inches, dark grayish-brown (10YR 4/2) clay loam,
very dark grayish brown (10YR 3/2) when moist;
weak granular structure; hard when dry, friable
when moist, and sticky when wet; neutral reaction;
clear boundary.

B21t—6 to 18 inches, dark-brown (7.5YR 4/2) clay, dark
brown (7.5YR 8/2) when moist; moderate, medium,
blocky structure; very firm when moist and sticky
when wet; a few fine and medium pores and a few
worm casts; continuous clay films; most roots on the
surfaces of peds but a few in ped interiors; neutral
reaction; gradual boundary.

B22t—13 to 24 inches, dark-brown (7.5YR 4/2) clay, dark
brown (7.5YR 3/2) when moist; moderate to strong,
medium, blocky structure; extremely hard when dry,
very firm when moist, and sticky when wet; thin,
distinet, continuous clay films; a few very fine pores;
roots on surfaces of peds; neutral reaction; clear
boundary.

B23teca—24 to 30 inches, brown (7.5YR 5/3) light clay, dark
brown (7.5YR 4/3) when moist; moderate, medium,
blocky structure; very hard when dry, firm when
moist, and sticky when wet; a few, soft, very fine
masses of calcium carbonate; a few fine pores and
roots; caleareous and mildly alkaline; gradual
boundary.

B21th—30 to 38 inches, reddish-brown (5YR 5/4) light clay,
reddish brown (5YR 4/4) when moist; moderate,
medium, blocky structure; very hard when dry, firm
when moist, and sticky when wet; common root
channels and a few fine roots; common, very fine,
black coatings in interiors of peds; common thin
veins of calcium carbonate; calcareous and mildly
alkaline; gradual boundary.

B22tb—38 to 52 inches, yellowish-red (5YR 5/6) heavy clay
loam, yellowish red (FYR 4/6) when moist; weak,
medium, hlocky structure; very hard when dry, firm
when moist, and sticky when wet; common very fine
pores; common to many old root channels; many
films and threads and a few, fine, soft concretions
of calcium carbonate; a few fine masses of white
material that apparently is calcium sulfate; soil
mass noncalcareous and mildly alkaline; abrupt
boundary.

Clea—52 to 74 inches, pink (5YR 7/8) silty clay loam, light
reddish brown (5YR 6/83) when moist; approxi-
mately 60 to 80 percent, by volume, is soft .calcium
carbonate mixed with reddish-brown, calcareous clay
loam; moderately alkaline; clear boundary.
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C2ca—74 to 78 inches +, light-brown (7.5YR 6/4) clay loam,
brown (7.5YR 5/4) when moist; friable when moist
and sticky when wet; approximately 30 to 50 percent
is soft calcium carbonate mixed with reddish-brown,
calcareous clay loam.

The A horizon ranges from 4 to 7 inches in thickness.
When dry, it is dark brown to brown or dark grayish
brown and has a value of 5 to 4 and a hue that is mostly
75YR but ranges to 10YR. In many places, 1 inch to
2 inches of silt Joam has accumulated on rangeland.

The B21t horizon modally extends to a depth of about
13 inches below the surface, but the depth ranges from
10 to 15 inches. The B21t horizon has weak blocky to
moderate, medium, blocky structure and has clay to Iight
clay texture. The B22t horizon typically contains slightly
more clay than the B21t horizon and has stronger struc-
ture. The structure of the B22t horizon modally is mod-
erate, medium, blocky ranging to strong, medium, blocky.
In some areas the structure of the lower part of the B9t
horizon appears compressed and has stronger horizontal
than vertical cleavages. The B21th horizon generally con-
tains slightly less clay than the overlying horizons and
ranges from light clay to clay loam. The B22th horizon
is typically noncalcareous throughout, but there are gen-
erally a few films and thin veins of calcium carbonate
on the ped surfaces. The B22tb horizon is calcareous in
a few places. It is yellowish-red to reddish-brown light
clay or heavy clay loam. In Pullman soils having a solum
thinner than that described, the buried B22th horizon is
generally absent. The Clca horizon begins at a depth
ranging from 30 to 75 inches.

Quay Series

The Quay series consists of reddish-brown, calcareous,
loamy soils that are nearly level to gently rolling. These
soils are in the Canadian breaks. They formed in outwash
of calcareous clay loam from red beds of Triassic age,
intermixed with sediments from High Plains deposits.
The surface layer of these soils is loam to fine sandy loam.
Beneath the surface layer is moderately permeable clay
loam.

The Quay soils occur with Montoya soils but are better
drained and less clayey than those soils. Their profile is
more reddish than that of the Mobeetie soils, and their
B and C horizons are more clayey. Also, these soils formed
mainly in outwash from red beds rather than in sediments
from the IHigh Plains.

Typical profile about 6 miles east and 214 miles south
of Glenrio on the Moser ranch; reached by following
fenceline southeast 3,500 feet from ramch headquarters,
thence due east 1,200 feet:

Al1—0 to 9 inches, brown (7.5YR 5/3) clay loam, dark brown
(5YR 4/3) when moist; weak subangular blocky and
granular structure; friable when moist and slightly
sticky when wet; many roots; a few, strongly
cemented, fine concretions of calcium carbonate;
calcareous and moderately alkaline; clear boundary.

B2leca—9 to 23 .inches, light reddish-brown (5YR 6/4) clay
loam, reddish brown (5YR 4/4) when moist; weak
subangular blocky and granular structure; friable
when moist and sticky when wet; common fine pores;
common worm casts; common films and threads, and

a few fine concretions of calcium carbonate; calcare-
ous and moderately alkaline; gradual boundary.
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B22ca—23 to 32 inches, light reddish-brown (5YR 6/4) light
clay loam, reddish brown (3YR 5/4) when moist;
moderate, fine and medium, subangular blocky strue-
ture; hard when dry, friable when moist, and slight-
ly sticky when wet; roots common; many fine pores;
common very fine and fine concretions and common
veins and coatings of calcium carbonate; moderately
alkaline; gradual boundary.

Cca—32 to 57 inches 4, pink (53YR 7/4) clay loam, light red-
-dish brown (5YR 6/4) when moist; friable when
moist and sticky when wet; a few roots; many, very
fine, continuons pores; common hard concretions;
calcareous and moderately alkaline.

The A horizon ranges from 6 to 11 inches in thickness
and from clay loam to fine sandy loam in texture. When
the A horizon is dry, its color ranges from reddish brown
(5YR 5/8 or 5/4) to brown (7.5YR 5/4). In the less
sloping aveas, the A horizon is noncalcareous to a depth
of 8 or 4 inches. In some areas the B2lca horizon has
moderate subangular blocky structure. The Cca horizon is
typically clay loam containing 5 to 10 percent, by volume,
calcium carbonate in fine, hard concretions and in films
and coafings. In places below a depth of about 30 inches,
these soils are underlain by reddish-brown or reddish-
yellow clay or fine sandy loam.

Randall Series

The Randall series consists of poorly drained, gray,
clayey soils that occupy the bottoms of playas on the High
Plains. These soils have formed in calcareous clayey sedi-
ments. They are sticky when wet and become extremely
hard when dry. When the soils are dry, deep cracks form.
These soils are flooded for a few weeks to several months
each year.

Randall soils oceur mainly with Church and Pullman
soils. They are less well drained and more clayey than
the Church soils and have less distinct horizons. Also, they
are on the bottoms of playas instead of on playa benches.
The Randall soils are more clayey than the Pullman and
have a lighter, more grayish color.

Typical profile about 1034 miles north and 5.2 miles east,
of Hereford (1,700 feet east and 800 feet north of the SW.
corner of sec. 18, block KX~4):

A1—O0 to 10 inches, gray (2.5Y 5/1) clay, dark gray (2.5Y
4/1) when moist; weak, coarse, blocky structure
breaking to fine irregular and subangular blocky
structure; extremely hard when dry, extremely firm
when moist, and sticky when wet; a few medium-
sized root channels; contains a few, very fine, white
spots and masses of calcium carbonate; calcareous;
gradual boundary,

AC1—10 to 24 inches, gray (2.5Y 5/1) clay, dark gray (25Y
4/1) when moist; weak to moderate, coarse, blocky
structure; extremely hard when dry, extremely firm
when moist, and sticky when wet; common shiny
pressure faces on the surfaces of the peds; a few
roots and very fine pores; a few very fine concretions
of ealcium carbonate; calcareous; gradual boundary.

AC2—24 to 55 inches, gray (2.5Y 6/1) clay, gray (2.5Y 5/1)
when moist; common, distinct, light-gray mottles;
weak, coarse, blocky structure; extremely hard when
dry, extremely firm when moist, and sticky when
wet; patchy, shiny pressure faces; a few very fine
roots; a few very fine concretions of calcium car-
bonate like those in the AC1 horizon; calcareous and
moderately alkaline; diffuse boundary.

O—55 to 60 inches, light-gray (2.5Y 7/1) clay, light gray
(2.5Y 6/1) when moist; a few, distinct, gray mot-
tles; extremely hard when dry, very firm when moist,
and sticky when wet; a few, very fine, light yellowish-

brown flecks and coatings; contains common soft
coatings and masses of calcium carbonate; calcare-
ous and moderately alkaline.

The profile of this soil ranges from calcareous to non-
caleareous. When the A horizon is dry, it is typically gray
(10YR 5/1), but its color ranges to dark gray (10YR
4/1) and, in a few areas, to very dark gray (10YR 3/1).
The A horizon ranges from 8 to 15 inches in thickness.
The combined AC horizons range from 15 to 50 inches in
thickness. Weak blocky structure and shiny pressure faces
are characteristic of those horizons. The color of the AC
horizons ranges to gray (10YR 5/1 or 6/1). In a few
areas, the color in the AC1 horizon ranges to dark gray
(10YR 4/1). In general, the color of the C horizon ranges
from light gray to dark grayish brown. In a few places,
however, these soils are underlain by reddish-brown,
brown, or reddish-yellow, calcareous clay loam below a
depth of about 30 inches.

Springer Series

The Springer series consists of reddish-brown, gently
sloping fine sandy loams on uplands in the Canadian
breaks. These soils have formed in reddish-brown, moder-
ately sandy, calcareous, windblown sediments. Beneath the
surface layer, the soil material is friable and has granular
structure. Permeability is moderately rapid. These soils
have a weakly developed B horizon, and horizonation
within the solum is weakly expressed.

The Springer soils occur mainly with Mobeetic and
Quay soils. Their texture is similar to that of the Mobeetie
soils, but they are more limy than those soils and they
show little or no development of a horizon of clay accu-
mulation. The Springer soils have colors similar to those
of the Quay soils, but they are more limy and clayey than

the Quay soils. _
Typical profile 1.3 miles east and 1.1 miles south of

Glenrio, 3,800 feet south of a windmill:

Al—0 to 10 inches, reddish-brown (5YR 5/3) fine sandy
loam, reddish brown (5YR 4/8) when moist; weak
subangular blocky and granular structure; slightly
hard when dry and friable when moist; noncalcare-
ous; about neutral in reaction; gradual boundary.

B2t—10 to 28 inches, reddish-brown (5YR 5/4) fine sandy
loam, reddish brown (5YR 4/4) when moist; moder-
ate, coarse, prismatic structure breaking to weak
subangular blocky and granular structure; slightly
hard when dry and friable when moist; roots uni-
formly distributed throughout horizon; common
pores and root channels, mostly vertically oriented;
common worm casts; noncalcareous; neutral reac-
tion; clear boundary. :

Cea—28 to 50 inches, reddish-brown (5YR 5/4) heavy fine
sandy loam, reddish brown (5YR 4/4) when moist;
moderate, medium, subangular blocky and granular
structure; hard when dry and friable when moist;
common Toots; common films and veins of calcium
carbonate on the surfaces of peds and in old pores
and channels; moderately alkaline; gradual
boundary. _

C—50 to 60 inches, yellowish-red (5YR 5/6) fine sandy loam,
yellowish red (5YR 4/6) when moist; hard when dry
and friable when moist; common pores and old root
channels; soil matrix noncalcareous, but soil mate-
rial effervesces in some spots when acid is added.

The A horizon ranges from 8 to 12 inches in thickness.
Texture of the B2t horizon ranges from a medium to a
heavy fine sandy loam. Depth to calcareous material (Cea
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horizon) ranges from 28 to 60 inches. In a few areas, these
soils are noncalcareous throughout the entire profile.

Spur Series

The Spur series consists of dark-colored, loamy soils on
bottoms along Palo Duro and Tierra Blanca Creeks. These
soils have formed in calcareous alluvial sediments washed
from High Plains deposits. They are rarely flooded
because an entrenched chamnel cuts through the bottoms
and carries off most of the runoff. :

The Spur soils occur with Bippus soils but are typically
more calcareous in the upper part of the profile than the
Bippus soils. Also, they have formed m more recent
deposits than the Bippus soils and have slightly less clay
in their subsoil. The Spur soils have formed in finer tex-
tured alluvium than the Lincoln soils, and they are less
sandy and darker colored than those soils.

Typical profile 8 miles west and 415 miles south of
Bootleg (3,300 feet west and 2,200 feet south of the NI,
corner of sec. 23, T. 2 N, R. 1 E.):

Al—O0 to 17 inches, very dark grayish-brown (10YR 3/2)
clay loam, very dark brown (10YR 2/2) when moist;
moderate, fine, subangular blocky structure; hard
when dry, friable when moist, and sticky when wet;
abundant roots; a few patchy clay films; calcareous
and moderately alkaline; gradual boundary.

B2—17 to 26 inches, dark grayish-brown (10YR 4/2) clay
loam, very dark grayish brown (10YR 3/2) when
moist; weak subangular blocky and granular struc-
ture; hard when dry and firm when moist; a few
threads and films of calcium carbonate; calcareous
and moderately alkaline; gradual boundary.

C1—26 to 44 inches, brown (7.5YR 5/38) clay loam, dark
brown (7.5YR 4/3) when moist; weak subangular
blocky structure; hard when dry, friable when moist,
and sticky when wet; common films and threads of
caleium carbonate; calcareous and moderately alka-
line; gradual boundary.

C2—4d4 to 63 inches +, brown (7.5YR 5/4) light sandy clay
loam, brown (7.5YR 4/4) when moist; weak sub-
angular blocky and granular structure; slightly hard
when dry, friable when moist, and slightly sticky
when wet; contains a few films and threads of cal-
cium carbonate; calcareous.

_ In a few places, the uppermost, few inches of the profile
1s noncalcareous. When the surface layer is dry, its color
ranges from dark grayish brown or very dark grayish
brown to dark brown. In profiles that ave slightly more
clayey than the one described, the structure of the B2
horizon is moderate subangular blocky. The C horizons
generally contain slightly less clay than the A and B2
horizons. When those horizons are dvy, their color ranges
from brown to light brown or pale brown in hues of 10YR
to 7.5YR. In many places 2 to 3 inches of silt loam has

been deposited on the surface.

Ulysses Series

The Ulysses series consists of soils that are calcaveous
“to the surface and have a prominent lime zone at a mod-
erate depth. These soils are in scattered areas around
playas and along draws in the Iigh Plains. They are
mainly nearly level but are gently sloping in places.

The Ulysses soils have a thinner solum than the Pull-
man and Olton soils, and their B and C horizons are less
clayey. Also, unlike the Pullman and Olton soils, they are
caleareous to the surface. The Ulysses soils have a thicker

solum than the Mansker soils but have similar horizona-
tion.

Typical profile 3 miles west and 3 miles north of Here-
ford (300 feet east and 50 feet south of the NW. corner
of sec. 97, block IX-8):

A—0 to 12 inches, dark-brown (10YR 4/3) clay loam, dark
brown (10YR 3/3) when moist; weak to moderate,
subangular blocky and granular structure; slightly
hard when dry and friable when moist; common
worm casts and fine and medium pores; calcareous
and moderately alkaline; gradual boundary.

B2—12 to 22 inches, brown (7.5YR 5.3/3) clay loam, brown
(7.5YR 4.3/3) when moist; weak subangular blocky
and granular structure; friable when moist and
slightly sticky when wet; common to many worm
casts; many fine and medium pores; a few fine,
rounded concretions of calcium carbonate; calcare-
ous and moderately alkaline; clear, smooth boundary.

Ccea—22 to 45 inches, light-brown (7.5YR 6/4) clay loam,
brown (7.5YR ,5/4) when moist; weak subangular
blocky structure; hard when dry, friable when moist,
and sticky when wet; common very fine pores caused
by old root channels; a few roots; § to 10 percent,
by volume, is segregated soft, fine and very fine
masses of caleinm carbonate; caleareous and moder-
ately alkaline; clear boundary.

C—45 to 70 inches, yellowish-red (5YR 5/6) heavy clay loam,
yellowish red (5YR 4/6) when moist; weak blocky
structmre; about 5 percent, by volume, is calcium
carbonate as soft masses, films, threads, and coatings
on the surfaces of the peds; calecareous -and moder-
ately alkaline,

The A horizon ranges from 8 to 14 inches in thickness.
In many places it is davk grayish brown (10YR 4/2) or
grayish brown (10YR 5/2) when dry. In others it is dark
brown (10YR 4/3) or brown (7.5YR 4/2). The B2 hori-
zon extends to a depth of about 23 inches, but the depth
ranges from 20 to 30 inches. The structure of the B2 hori-
zon is mostly weak granular, but it ranges to moderate
subangular blocky in the profiles that are slightly more
clayey than the one described.

The Cea horizon ranges from light brown to pinkish
white in eolor. It consists of calcareous clay loam inter-
mixed with soft masses of caliche. The content of caliche
ranges from 3 to 20 percent, by volume, but it is generally
about 10 percent. The color of the C horizon ranges from
pale brown to reddish yellow, and the texture is loam
instead of heavy clay loam in some places.

Vernon Series®

The Vernon series consists of reddish-brown gravelly
clay loams that are very shallow over caleareous, clayey
marine shales of Permian or Triassic age. These soils are
on hills and ridges in the Canadian breaks and are sloping
to steep. Their surface is littered with indurated white, .
hard, angular pebbles and fragments of caliche that are
probably the remains of IHigh Plains deposits. Pebbles
and fragments of caliche are also intermixed with the
uppermost few inches of sotl material in the solum.

The Vernon soils are more reddish, more clayey, and
less limy than the Potter and Kimbrough soils. They have
a thinner solum than the Quay soils but formed in the
same kind of material.

SThe soils classified as Vernon in this county are considered to
be atypical of the Vernon series, In future surveys they will
probably be classified in a different series.
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Typical profile of Vernon gravelly clay loam in Deaf
Smith County, about 4 miles east and 3 miles south of
Glenrio (2 miles southwest of headquarters on Moser
ranch; 1,350 feet south of large pond, on south-facing
slope of hill) :

A1—O0 to 6 inches, reddish-brown (5YR 5/4) gravelly clay
loam, with 15 to 20 percent, by volume, hard, sub-
angular caliche pebbles; reddish brown (5YR 4/4)
when moist ; moderate to strong, very fine, subangular
blocky structure; hard when dry, friable when moist,
and sticky when wet; common, fine and very fine,
reddish-brown shale aggregates of irregular shape;
roots mostly in this horizon; common, very fine, soft
concretions of ecalcium carbonate; calcareous and
moderately alkaline; clear boundary.

(—~6 to 20 inches, reddish-brown (5YR 5/3), slightly shaly
clay; weak platy structure breaking to fine, irregular
blocky: common coatings of lime on the surfaces of
the aggregates; roots common in upper part and few
in lower; calcareous and moderately alkaline.

Where these soils are on the crests of hills and ridges,
their surface layer is about 6 inches thick, and they have
a substratum of platy, clayey shale that 1s only slightly
weathered. Where the soils are on the lower slopes, their
surface layer is generally 12 to 15 inches thick.

Zita Series

The Zita series consists of dark-colored, loamy soils that
have formed in calcareous, windblown sediments. These
soils are mostly on the High Plains tablelands in the
western pait of the county, but a few areas are in the
Canadian breiks. They are nearly level or gently sloping.
Their B2 horizons ave friable clay loam, and their Cea
horizon is soft, whitish caliche.

The Zita soils have horizons similar to those of the
Olton soils, but their subsoil is move clayey and open.
They have a thinner, less clayey profile than the Pullman
soils and are darker and deeper than the Mansker.

Typical profile 2 miles north of Waleott (2,100 feet
north and 500 feet east of the SW. corner of sec. 8, T. 4
N,R.3E.):

Al1—0 to 9 inches, brown (7.5YR 4/2) clay loam, dark brown
(7.5YR 3/2) when moist; weak to moderate, sub-
angular blocky and granular structure; very hard

when dry, friable when moist, and slightly sticky.

when wet; common worm casts and pores; neutral
reaction; clear boundary.

B21—9 to 18 inches, brown (7.5YR 4/3) clay loam, dark
brown (7.5YR 3/3) when moist; moderate, very
coarse, prismatic- structure breaking to moderate,
medium, subangular blocky and granular structure;
very hard when dry, friable when moist, and slight-
ly sticky when wet; common worm casts and pores;
thin, continuous clay films; neutral reaction; clear
boundary.

B22¢a—I18 to 30 inches, brown (7.53YR 5/4) clay loam, dark
brown (7.5YR 4/4) when moist; moderate, very
coarse, prismatic and moderate, medium, subangular
blocky structure; very hard when dry and friable
when moist; many worm casts and pores; common
films and thin veins and a few, very fine, soft masses
of caleium carbonate; calcareous and moderately
alkaline ; gradual boundary.

Cea—30 to 50 inches, pink (7.5YR 7/3) clay loam; 20 to 30
percent, by volume, calcium carbonate as soft, coarse,
irregular masses and coatings; a few fine roots;
moderately alkaline and calcareous; gradual
boundary.

C—50 to 60 inches, light-brown (7.5YR G/4) clay loam, brown
(7.5YR 5/4) when moist; similar to Cca horizon in

- yses of the upper

other respects but 10 to 15 percent, by volume, is
calcium carbonate.

When the A horizon is dry, its color ranges from dark
brown to brown in hues of 7.5YR to 3YR, chromas of
9 to 3, and values of 4 to 5. In places the texture of the
A horizon is light sandy clay loam or light clay loam. The
A horizon ranges from 8 te 15 inches in thickness. The
B21 horizon is sandy clay loam in some areas and ranges
from 7 to 15 inches in thickness. Typically, it is noncal-
careous, but it is calcareous in a few places. The color of
the B22ca horizon ranges from brown or light brown to
reddish brown, and the texture ranges from clay loam to
sandy clay loam. The Cea horizon ranges from inconspicu-
ous in some aveas to very prominent in others. It ranges
from pinkish gray (7.5YR 7/2) to pink (7.5YR 7/3) in
color and from sandy clay loam to clay loam in texture.
Depth to the Cea horizon ranges from 2 to 3 feet.

Chemical and Mineralogical
Characteristics of the Soils

Laboratory data have not been prepared for the soils
of Deat Smith County, but data for similar soils in sur-
rounding areas of the Texas Panhandle and western New
Mexico are available. Laboratory analyses of soils on the
Southwestern Great Plains Field Station, Bushland, Tex.,
from the soil survey of Hansford County, Tex., and from
the soil survey of Curry County, N. Mex., provided the
data on which the following discussion of chemical and
physical properties is based. _

Organic matter and potassivm.—The content of organic
matter in soils in grassed aveas mainly ranges between 2.5
and 3 percent. In some soils on bottom lands, such as Spur
and Bippus, the average is probably a little higher. Anal-
5-inch layer of Pullman clay loam
showed 2.58 percent. Analyses of the surface layer of
Mansker clay loam showed 2.5 percent, though these
amounts decrease rapidly as depth increases. In Pullman
clay loam, for example, the content of organic matter
averages only about 1 percent at 12 inches below the sur-
face and gradually decreases to about 0.5 percent at a
depth of 36 inches. In the upper horizons of Mansker and
Ulysses soils, the average content at a depth of 12 inches
is about 1 percent, but these soils generally have 0.5 per-
cent in the Cea hovizons at a depth of 24 inches or less.

Soils lose organic matter fairly vapidly during the few
years that they ave first cultivated. After this, the loss m
organic matter is at a much slower rate. In most culti-
vated soils, the plow layer is 1.5 to 2.0 percent organic
matter, which is roughly 60 percent of their original level.

Apparently, enough potassium 1s 1n the soils to supply
needs of crops on both irrigated and dryland soils. Data
on Pullman clay loam show 400 to 550 parts per million
of extractable potassium (normal neutral ammonium ace-
tate) to a depth of 4 feet. '

Phosphorus—Data on Pullman clay loam in native
vegetation show 47- parts per million of phosphorus
(sodium bicarbonate soluble) per acre in the top 5 inches.
Of significance, however, is the sharp drop of phosphorus
in the underlying 5- to 8-inch layer. This drop is to 9
parts per million. At a depth of 12 inches, the phosphorus
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level is even less; the average level is about 5 parts per
million.

The phosphorus level in the soils in Deaf Smith County
is apparently sufficient for the needs of both irrigated and
dryland crops. The surface layer furnishes most of the
phosphorus needed. Except on Pullman soils, little or no
response is received if phosphates are applied where the
surface layer has been removed and the phosphate-
deficient subsoil is exposed. A

_Reaction—The soils range from slightly acid to mod-
erately alkaline. The pH ranges from about 6.3 to about
8.2 in the surface horizons. Some of the soils are neuntral
to slightly acid in the surface horizons but gradually
increase in alkalinity with depth. Typical of these are the
Pullman and Olton soils, which are well developed soils
that have been leached of lime in their upper horizons.
On the other hand, many have free lime to the surface
and are moderately alkaline throughout their profiles.
Among these are thé Mansker, Ulysses, Church, and Quay
soils. Spur and Bippus soils in areas along Tierra Blanca
Creek show evidence of strong alkalinity including salt
efflorescences, slick spots, and alkali sacaton, but these ave
small areas and data are not available.

Bases—The principal cation, calcium, makes up about
75 percent of the total bases in the soils. The remainder,
listed in the most common order of decreasing amounts,
are magnesium, potassium, and sodium.

The upper horizons of the soils in Deaf Smith County
are largely free of sodium. Most soils, however, have
small amounts in their subsoil and substratum. Exchange-
able sodium in the Pullman and Mansker soils typically
ranges between 1 and 8 percent, but in a few analyses, it
ranges to about 10 percent.

The cation-exchange capacity of the major soils ranges
from 12 to about 28 milliequivalents per 100 grams of
soil. For example, the cation-exchange capacity of the
surface layer of a cultivated Pullman soil that has a clay
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loam texture and about 2 percent organic matter ranges
between 18 and 21 milliequivalents per 100 grams of soil.
The subsoil of Pullman clay loams is clay textured, but
it is low in organic matter and has a cation-exchange
capacity ranging between 24 and 30 milliequivalents per
100 grams of soil. The Cea horizons of Mansker and
Ulysses have capacities of 12 to 15 milliequivalents.

Base saturation of the ¢lays ranges from about 70 per-
cent in the upper horizon of Pullman and Olton soils to
near 100 percent in soil horizons having free carbonates.

Olays—The clay fraction (less than 2 microns) of
the soils consists of two kinds: (1) Chemically active
alumino-silicates and (2) inert carbonates.

The alumino-silicate clays have moderately high
shrink-swell coefficients. and moderate to high cation-
exchange capacities. The principal types are montmoril-
lonite and illite. These types comprise most of the clay
fraction in the Pullman solum. The remainder is prob-
ably largely of the kaolinite type. Analysis of the cation-
exchange capacities of the clays from the various hori-
zons of Pullman soil shows a range of from 73 to 92 mil-
liequivalents per 100 grams of soil. Silica-sesquioxide
ratios of these clays were dominantly between 8 and 4,
but ranged from about 2 to 4.5.

Clay-sized carbonates oceur mainly in the strongly cal-
careous horizons, such as the B2ca and Cea horizons of
Mansker and Ulysses soils, and the Cea horizons of Pull-
man and Olton soils. Unpublished data of the Soil Con-
servation Service from a Mansker clay loam profile in
Carson County, Tex., show clay-sized carbonates in all
}101'jzons. The largest amount, 18 percent, was in the Cea
10rizZon.

General Nature of the County

This section provides information for those not famil-
iar with the county. It describes the climate and geology,

TaBLE 7.—Summary of climate at

Temperature Precipitation
Average Extremes
Month
Average Greatest daily
monthly
Maximum | Minimum | Monthly Highest recorded Lowest recorded
°F °F. °F. °F. Year °F. Year Inches Inches Year
January.__.__.___ 50. 8 21. 8 36. 3 82 1950 —4 19621t 2. 1939
Februavy________ 55. 4 26.0 40. 7 83 1962 —17 1951 . 50 112 1956
March____._____. 62. 3 30. 4 46. 4 92 1946 2 1960 ! . 64 1.18 1957
April_________._ 71. 4 40. 1 55. 8 93 1937 14 1940 1. 15 1.73 1949
May_ ... 80.0 50. 4 65. 2 100 1939 28 1954 2. 82 3.70 1947
June___._______. 89. 2 59. 8 74. 5 105 1953 40 1946 2. 50 3. 24 1954
July_ . 91. 6 63. 6 77.6 107 1940 53 1958 1 2.73 5. 30 1950
August__________ 91. 0 62. 4 76. 7 105 19441 48 19411 2.12 3. 50 1945
September__...__ 84. 4 54. 8 69. 6 102 19451 33 1945 1. 67 2.75 1941
October______.___ 74. 5 44. 0 59. 3 03 1953 1 24 1939 2. 15 3. 57 1941
November_._____ 60. 7 29.9 45. 3 84 19521 0 1952 . 49 3.25 1940
December_._____ 53. 4 24. 5 39.0 80 1939 —3 1961 . 69 3.10 1943
Year________ 72.1 42. 3 57.2 107 1940 —17 1951 18. 04 5. 30 1950

1 Also on earlier dates, months, or years.
2 Less than half a day.
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discusses the history and settlement, and gives facts
about the livestock, transportation, and markets.

Climate’

The climate of Deaf Smith County is semiarid, with
an average annual rainfall of 18.04 inches. The county
recelves more moisture than the adjoining State of New
Mexico to the west, but less than the more eastern coun-
ties of the Texas Panhandle. A summary of data on cli-
mate at Hereford, for the 26-year period, 1937-62, is
given in table 7.

Monthly and annual rainfall is characterized by ex-
treme variability, as is illustrated in table 7 by the wet-
test and driest years. In 1941, 38.95 inches of precipita-
tion was recorded at Hereford, but only 7.71 inches fell
during 1956, a year of extreme drought. During the 5-
year drought, 1952 through 1956, the average annual
rainfall was 11.77 inches. In the next 5-year period, 1958
through 1962, rainfall averaged 21.23 inches, or almost
twice as much as in the preceding 5 years. Rainfall
occurs more frequently in thunderstorms than in general
rains. This spotty, shower-type rainfall accounts for the
extreme variability in amounts. Maximum rainfall occurs
during the months of May, June, and July, and 78 per-
cent of the average annual rainfall occurs in the 6-month
period, May through October. Little benefit is derived
from much of the precipitation during exceptionally wet
months or years, because the precipitation comes in heavy
thundershowers and much of the moisture is lost in
excessive runoff that causes erosion.

The extreme variations in rainfall can be seen by
studying the data in table 7 for the month of October. In
October, rains may be very heavy or may not occur at all.
On an average, Hereford will receive, 1 year out of every

4 By
Bureau.

RoBerT B. OrrToN, State climatologist, U.S. Weather

Hereford, for the years 1937-62
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10, more than 5.0 inches of rainfall in October. The
chances are equally great that Hereford will receive no
rain at all during October. Periods when there is no rain
for several weeks or more are fairly common, and periods
of 30 days or more without measurable rain have oc-
curred in all months of the year except May and July.
No rain was reported for 2 consecntive months on several
occasions.

During the winter months, the area is cut off from the
moisture in the Gulf of Mexico by frequent cold fronts
and precipitation is rather limited. Precipitation in win-
ter falls as rain or snow, or sometimes as rain and snow
mixed. Snowfalls are genervally light, and the snow re-
mains on the ground for only a short time. A few times
in winter over a long period, snow has been heavy when
moisture from the Gulf is carvied northward into low
pressure centers over the Texas Panhandlé. During the
blizzard of 1956, 26.5 inches of snow fell in a 4-day
period.

In Deaf Smith County, temperature, like rainfall,
shows extreme variability, especially from November
through April, or during the colder 6 months of the
year. Cold fronts from the northern Rocky Mountains
and Plains States sweep across the plains of the Panhan-
dle at speeds of as much as 40 miles an hour. Drops in
temperature of 50 to 60 degrees within a 12-hour period
are common in Deaf Smith County. Strong southwesterly
winds blow in from the high New Mexico plateaus and
cause rapid rises in temperature. Large fluctuations in
temperature are often noted from day to day during the
latter part of fall and in winter and spring. Relatively
severe cold fronts may follow several weeks of mild
weather and push rapidly southward late in spring.
These cold fronts have a disastrous effect on new spring
vegetation. A weather pattern of this kind discourages
the growing of fruit trees in the area and also penalizes
farmers who plant tender crops too early.

Precipitation—Continued Average number of days | Average number of days
when maximum when minimum
temperature is— temperature is—

Precipitation that can Snowfall and sleet,
Driest Wettest | be expected 1 year in
year year 10
(1956) (1941) 90° or 32° or 32° and 0° and
Average Maximum above helow helow below
Less than— | More than—
Tnches Inches Inches Inches Inches Inches Year Days Days Days Days
0. 03 0. 03 .1 1.7 1.5 . 5 1960 0 28
1. 70 . 28 0 1.4 2.4 26. 5 1956 0 2 22 ®
®) 2.12 0 2.2 .3 3.0 1958 1 0 1 18 0
® 1.73 .1 1.9 .5 4.5 1938 1 ® 5 0
1. 99 8. 05 .5 6. 8 0 0 Joooo. 6 0 1 0
1. 40 4. 24 .7 4.0 0 (U 17 0 0 0
.79 4. 30 .3 5.0 0 0 oo .. 20 0 0 0
.72 1. 52 .6 3.6 0 (L 20 0 0 0
® 3.93 .2 2.8 0 0  |o-oo___.. 8 0 0 0
1. 08 11. 77 0 5.0 .3 3.5 1941 1 0 2 0
0 .21 0 .9 .7 5.5 1962 0 1 18 0
0 .77 0 1.3 1.6 9.5 1943 0 2 27 ®
7.71 38. 95 11.1 25. 3 7.3 26. 5 1956 73 9 121 1
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Because the dry air, high elevation, and usually clear
skies result in much solar radiation, there is a large range
between the maximum temperature during the afternoon
and the minimum temperature during the early morning.
This daily range averages about 28° F. Days are hot in
summer and have low humidity. Nights in summer are
relatively cool, for the minimum temperature is in the
Jow 60’s.

Average speeds of wind are rather high in Deaf Smith
County because the high, level terrain offers little resist-
ance to the wind. The average hourly windspeed is about
12 miles per hour. The direction of the prevailing winds
ranges from south to southwest.

Humidity in this county is low compared to that of
central and eastern Texas. The highest humidity occurs
early in the morning, and the lowest occurs during the
warmest part of the afternoon. In summer, the readings
at 6 a.m. may be expected to average about 77 percent,
but readings at 6 p.m. average about 40 percent.

Hail may accompany almost any thunderstorm, but
damaging hailstorms are infrequent and cover only small
areas. Hail is most frequent late in spring and early in
summer. The growing season is fairly short. There are
185 days between the average date of the last occurrence
of 82° in spring and the average date of the first occurrence
of 32° in fall. The average date of the last freeze in
spring is April 20. On the average, 1 year out of every
5 will have a freezing temperature after April 30; 1 year
in every 20 will have a freezing temperature after May 8.
The average date of the first freeze in fall is October 22.
In 1 year out of every 5, on the average, a freeze will
oceur before October 12, and in 1 year in every 20 before
October 2. The average number of days between the last
occurrence of 28° in spring and the first occurrence of
28° in fall is 210 days.

Sunshine is abundant the year around. Evaporation is
high, as is expected in a semiarid region. Average annual
lake evaporation is approximately 67 inches. Kvapora-
tion from a Weather Bureau 48-inch pan is approxi-
mately 98 inches, of which 68 percent evaporates during
the period May through October.

Geology

The origin of the High Plains is significant in the
geologic history of the area (8). During the Permian era
(roughly 200 million years ago), a large arvea that in-
cluded nearly all of the present Panhandle of Texas, the
eastern part of New Mexico, and the western part of
Oklahoma was under a shallow sea. Sediments deposited
in this sea formed what is known as the Permian red
beds. Later, as a result of movements inside the earth,
this area rose above the level of the sea. Streams began
to form on the exposed rocks of the red beds. Material
was washed from the higher places and redeposited along
the channels of the streams. Nearly all of the surface
material of Permian age in Deaf Smith County was
reworked in this way, and the resulting formation is
known as the Triassic red beds. Exposures of that for-
mation can be seen along the lower part of the escarp-
ment in the Canadian breaks. They consist of reddish-
brown shale and of grayish-brown sandstone ledges.

The uplift of the Rocky Mountains during the Plio-
cene epoch was the next important geologic event. Swift

streams, flowing from the mountains to the west, cut val-
leys and canyons through the red beds of Triassic age,
and in some places, into the red beds of Permian age.
When the mountains reached their maximum height,
they began to erode more rapidly. At that time, the cli-
mate was extremely wet, and ratns carried coarse, grav-
elly material down the slopes and eastward out onto the
plains. This material made up the first deposits of the
Ogallala formation, and it represents the present water-
bearing material.

Finer textured sands and calcareous, loamy soil mate-
rial were washed down after the coarse, gravelly mate-
rial. They formed alluvial fans and outwash aprons over
the Triassic red beds until the entire surface was finally
covered. These deposits gradually built up to form a vast
plain, the Ogallala formation, w%,ich extends several hun-
dred miles to the east of the Rockies.

The Ogallala formation in this county ranges from
about 200 to 600 feet in thickness. Exposures of that for-
mation are along the escarpment in the Canadian breaks,
and in a few areas along Tierra Blanca Creek. In most
places the Potter soils have formed in these deposits.

The next important event after the material of the
Ogallala formation was deposited was the formation of a
mantle of loess that blankets the Ogallala formation (4).
This mantle was deposited duving about the middle of
the Pleistocene epoch. The climate by this time had ve-
versed itself and had again become dry, windy, and
desiccating. The prevailing winds were from the south-
west. During this period, the Pecos and other rivers were
forming to the west and south. As a result of the dry
climate and winds, fine-textured sediments were blown
out of the river bottoms and carrvied to the northwvest.
These sediments settled on the Ogallala outwash plain,
and the mantle of loess they formed built up until it is
now roughly between 80 and 100 feet thick. Most of the
soils of the High Plains, the Pullman, Olton, and Amar-
illo for example, have formed in this mantle.

The most recent geologic formations in this county are
the inextensive alluvial deposits along the streams and
the windblown deposits in sandy areas of the Canadian
breaks. They are probably of late Wisconsin or Recent
geologic age.

The source of the underground water used for irriga-
tion is the saturated sand and gravel at the base of the
Ogallala formation. This water probably accumulated
during the wet, humid period when the formation was
being deposited, and the underlying impervious red beds
kept it from percolating to a greater depth. When the
Ogallala formation was cut off from the Rocky Moun-
tains by the Pecos River, its sonrce of recharge water was
lost. At present, there seems to be little or no recharge
from rainfall, and water is pumped out faster than it is
restored. Representatives of the High Plains Under-
ground Water District are making a study of the decline
of the water table by observing selected wells. They have
reported that the water table in this area dropped about
4.1 feet per year during the years between 1955 and 1958.

At present, geologic forces are wearing away the edges
of the High Plains tableland. Palo Duro Canyon is en-
croaching by headward evosion from the east; the Cana-
dian River is encroaching from the north; and tributar-
ies of the Pecos River ave encroaching from the west. In
addition, Ticrra Blanca and Palo Duro Creeks and sev-
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eral other streams have entrenched themselves across the
High Plains and are cutting downward, gradually re-
moving the deposits.

History and Settlement

The area that is now Deaf Smith County was originally
inhabited by the Comanches, Kiowas, Apaches, and mem-
bers of other Indian tribes who hunted bison, deer, and
antelope. Settlers began to come into the area in the 1800’s.
Deat Smith County, named for Erastus (Deaf) Smith,
a famous Texas scout, was created from Bexar Territory
in 1876. At first, the new county was attached to Oldham
County for law and court purposes, but it became inde-
pendent in 1890. Eventually, the present town of Here-
ford became the county seat.

When the county was organized, all of it was open
range. The western third was in the XIT Ranch, and the
eastern part was owned by the State. In about 1898, the
State land was opened to homesteaders, mostly livestock
men, who soon settled the area. These early settlers were
called nesters because of the fences they built to enclose
their land. They were followed by farmers who broke the
sod, tilled the ground, and sowed wheat and other dryland
crops. These farmers replaced many of the original set-
tlers who raised livestock. Within a few years after the
eastern part of the county was settled, the XIT Ranch
was divided into several smaller ranches and farms, and
eventually, all of it was sold.

Agriculture gradually intensified during the next 20
years, and the county became an area of extensive dryland
farming and ranching. Wheat and grain sorghum were
grown on large acreages. Then, in the thirties drought
struck the Great Plains. Duststorms, lack of rainfall, and
low mavket prices forced many farmers to leave the area.
Only the best farmers or farmers with enough financial
backing remained.

The early forties brought a series of wet years, and
irrigation from deep wells was begun about that time.
Also, much had been learned during the drought period
about how to farm the soils to control erosion. Irvigation,
improved farming practices, and better outlets for farm
products have been the main factors that have produced
the stable agriculture of the present time. At present, as
m earlier times, wheat and grain sorghum are the main
crops, but sugarbeets and irrigated vegetables are grown
on large acreages. In 1962 about 60 percent of the acreage

in the county was in dryland or irrigated crops.

Livestock

Livestock is an important source of income in this
county. The main kind of livestock is beef cattle, but a
few farmers raise hogs or sheep. Also, most farmers have
a milk cow or two and a small flock of chickens. Accord-
ing to figures of the U.S. Burean of the Census, 49,926
cattle and calves, 8,473 hogs and pigs, 1,629 sheep and
Jambs, 39,304 chickens, and 94 turkey hens kept for breed-
ing were on farms and ranches in the county in 1959.
Owners of the larger ranches in the western part of the
county also generally have a string of cow horses used in
managing their herds. Most farmers own one or two
riding horses.

Ranching is the main beef cattle enterprise. Some
ranchers keep a herd of cows and raise calves that are sold
at weaning time. Others buy steers, graze them until they
weigh 800 to 1,000 pounds, and then sell them to feeders.
The beef cattle are mainly of the Hereford breed, but
there are several herds of Aberdeen-Angus.

The fattening of beef cattle is rapidly becoming an
important enterprise. Several feedlots are located in the
county. Grain sorghum and silage, grown locally, are the
main feeds, but byproducts from refining sugarbeets also
provide a source of feed for livestock.

Transportation and Markets

Most of the rail transportation needed for marketing
vegetables and grain crops is provided by the Santa Fe
Railroad. That railroad crosses the southeastern part of
the county and has stations at Hereford and Dawn. The
Rock Tsland Railroad crosses the northwestern tip of the
county near Glenrio. U.S. Highway Nos. 60, 66 (Inter-
state 40), and 385, as well as ‘State Route 214, also provide
outlets to markets.

Hereford is the banking and commercial center of the
county. Several large grain elevators and a flonrmill are
located there, as well as about a dozen sheds used to
process vegetables. In the past, sugarbeets were shipped
to refineries outside the county for processing. In the
future, however, the sugarbeets from this and surrounding
counties can be processed at a sugar refinery under con-
struction at Hereford. The eggs, poultry, and milk pro-
duced in the county are marketed in Hereford and are
consumed locally. The cattle and hogs are commonly
trucked to markets in Amarillo, Tex., and Clovis, N. Mex.
Wheat and grain sorghum grown in the county are gen-
erally sold to operators of local elevators, who transport
them by rail or truck to larger markets at distant points.
The baled hay and silage are fed locally.
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Glossary

Aggregate, soil. Many fine particles held in a single mass or cluster,
such as a clod, crumb, block, or prism,

Alkaline soil. Generally, a soil that is alkaline throughout most or
all of the part occupied by plant roots. Precisely, any soil having
a pH value greater than 7.0; practically, a soil having a pH
above 7.3.

Alluvium. Soil material, such as sand, silt, or clay, that has been
deposited on land by streams,

Bench, terrace. A shelflike embankment of earth that has a level
or nearly level top and a steep or vertical downhill face, con-
structed along {he contour of sloping land or across the slope
to control runoff and erosion. The downhill face of the bench
may be made of rocks or masonry, or it may be planted to vege-
tation.

Buried soil. A developed soil that was once exposed but is now over-
lain by a more recently formed soil.

Calcareous soil. A soil containing calcium carbonate, or a soil that
is alkaline in reaction because of the presence of calcium car-
bonate.

Caliche. A more or less cemented deposit of calcinm cavbonate in
many soils of warm-temperate areas, as in the Southwestern
States. The material may counsist 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.

Chlorosis. A yellowing between veins on upper foliage that results
from chlorvophyll deficiency. Many factors, including heredity,
cause chlorosis,

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.
Synonyms: Clay coat, clay skin.

Concretions. Hard grains, pellets, or nodules of various sizes,
shapes, and colors consisting of concentrations of compounds
that cement the soil grains 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 concretions, Descriptive terms are as follows:
Amount—rfeir, less than 2 percent, of volume; common, 2 to 20
percent of volume; samany, over 20 percent of volume. The size
measurements are: Fine, 1 to 2 millimeters in diameter;
mediam, 2 to H millimeters in diameter; and coarse, over
millimeters in diameter,

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—

Loosc. Noncoherent ; will not hold together in a mass.

Frieble. When moist, crushes easily under gentle to moderate
pressure between thumb and forefinger and can be pressed
together into a lump.

Firm. When moist, crushes under moderate pressure befween
thumb and forefinger, but resistance is distinctly noticeable,

Plastic. 'When wet, readily deformed by moderate pressure but
can be pressed into a lump; will form a wire when rolled
between thumb and forefinger.

Sticky. When wet, adheres to other material; tends to stretch
somewhat and pull apart, rather than pull free from other
material.

Hard. When dry, moderately resistant to pressure; can be
broken with difficulty between thumb and forefinger.

Soft. When dry, breaks into powder or individual grains under
very slight pressure.

Eolian soil material. Soil parent material accumulated through
wind action; commonly refers to sandy material in dunes.

Fine-textured soils. Sandy. clay, silty clay, and clay. Roughly, soil
that contains 35 percent or more of clay.

Genesis, soil. The manner in which the soil originated, with spe-
cial reference to the processes responsible for the development
of the solum, or true soil, from the unconsolidated parent
material.

Horizon, seil. A layer of soil, approximately parallel to the sur-
face, that has distinct characteristics produced by soil-forming
processes, These are the major horizons:

O horizon.  The layer of organic matter on the surface of a min-
eral 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 it is therefore marked by the accumula-
tion of humus. The horizon may hrave lost one or more of
soluble salts, clay, and sesquioxides (iron and aluminum
oxides).

B Rorizon. 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 accumulation of clay, sesqui-
oxides, humus, or some combination of these characteristics.
The 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, This layer, commonly called the soil parent mate-
rial, is presumed to be like that from which the overlying
horizons were formed in most soils, If the underlying mate-
rial is known to be different from that in the solum, it 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 or-
ganic matter in mineral soils,

Hygroscopic water. Water that does not move in the soil. that is
not used by plants, and that may exist in a state other than
liquid.

Leaching, soil. The removal of soluble materialg from soils or other
material by percolating water.

Loam. The textural class name for a soil that is 7 to 27 percent
clay, 28 to 50 percent silt, and less than 52 percent sand.

Loess. A fine-grained eolian deposit consisting dominantly of silt-
sized particles.

Medium-textured soil. Soil of very fine sandy loam, loam, silt loam,
or silt texture.

Morphology, soil. The makeup of a soil. including the texture, strue-
ture, consistence, color, and other physical, chemical, mineralog-
ical, and biological properties of the various horizons.

Munsell notation. A system 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 hne of 10YR, a value
of 6, and a chroma of 4, or light yellowish brown.

Organic matter. A general term for plant and animal material, in
or on the soil, in all stages of decomposition. Readily decom-
posed organic matter is often distinguished from the more
stable forms that are past the stage of rapid decomposition.

Parent material (soil). The horizon of weathered rock ér partly
weathered soil material from which soil has formed.

Ped. An individual natural soil aggregate, such as a crumb, a prism,
or a block, in contrast to a clod.

Pores, soil. Open channels in the soil material cansed by roots and
forms of animal life, such as earthworms and insects. Follow-
ing are the terms used to define soil pores: Amount—few, less
than 5 per square inch ; common, 5 to 25 per square inch ; many,
more than 25 per square inch. The size measurements are:
Very fine, less than 0.25 millimeter in diameter; fine, 0.25 to
1.0 millimeter in diameter; medinm, 1.0 to 3.0 millimeters in
diameter ; and coarse, 3.0 millimeters and larger.

Profile, soil. A vertical section of a soil through all its horizons and
extending into the pavent material. See Horizon, soil.

Reaction, soil. The degree of acidity or alkalinity of a soil ex-
pressed in pH values. In words the degrees of acidity or alka-
linity are expressed thus:
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pH
Kxtremely acido oo Below 4.5
Very strongly acid___ 4.5 to 5.0
Strongly acid_______ 5.1 to 5.5
Medium aecid_.______ 5.6 to 6.0
Stightly acid____________ 6.1 to 6.5
Neutralo_ 6.6 to 7.3
Mildly alkaline—_ . ______ 74 to 7.8
Moderately alkaline 7.9 to 84
Strongly alkaline____________________________ 8.5 to 9.0

Very strongly alkaline 9.1 and

higher

Relief. The elevations or inequalities of a land surface, considered
collectively.

Sand. Individual rock or mineral fragments that are from 0.05 to
2.0 millimeters in diameter. Sand grains are generally quartz,
but they may be of any mineral composition. Sand, as a textural
class name of any soil, contains 85 percent or more sand and
not more than 10 percent clay.

Silt. Individual mineral particles in a soil that range in diameter
from the upper limit of clay (0.002 millimeter) to the lower
limit of very fine sand (0.05 millimeter). As a soil textural
class, it is 80 percent or more silt and less than 12 percent clay.

Solum. The upper part of a soil profile, above the parent material,
in which the processes of soil formation are active. The solum
in a 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 adjoin-
ing aggregates and have properties unlike those of an equal
mass of unaggregated primary soil particles. The principal
forms of soil structure are platy (laminated), prismatic (ver-
tical axis of aggregates longer than horizontal), colwmnar
(prisms with rounded tops), blocky (angular or subangular),
and granular. Structurcless soils are (1) single grein (each
grain by itself, as in dune sand) or (2) massive (the particles
adhering together without any regular cleavage, as in many
claypans and hardpans).

Subsoeil. Technically, the B horizon; roughly, the part of the pro-
file below plow depth.

Substratum. Any layer beneath the solum, either conforming (C
or R) or unconforming.

Surface soil. The soil ordinarily moved in tillage, or its equivalent
in uncultivated soil, about 5 to 8 inches in thickness. The plowed
layer.

Texture, soil. The relative proportions of sand, silt, and clay par-
ticles in a mass of soil. (See also Clay, Sand, and Silt.) The
basic textural classes, in order of increasing proportions of
fine particles are as follows: sand, loamy sand, sandy loam,
loam, silt loam, silt, sandy clay loam, clay loam, silty clay
loam, sandy clay, silty clay, and clay. The sand, loamy sand,
and sandy loam classes may be further divided by specifying
“coarse,” “fine,” or “very fine.”



GUIDE TO MAPPING UNITS

[For a full description of a mapping unit, read both the description of the mapping unit and the
description of the soil series to which the mapping unit belongs.

[See table 1, p. 7, for approximate acreage and proportionate extent of soils; table 2, p. 31, for pre-
dicted average acre yields of principal crops; and pp. 37 to 46 for information on engineering uses of
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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 Statement

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
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program information (e.g., Braille, large print, audiotape, etc.), please contact USDA's
TARGET Center at (202) 720-2600 (voice and TDD).

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 Inquiries
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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