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Major fieldwork for this seil survey was done in the period 1959-64. Soil names and descrip-
tions were approved in 1965. Unless otherwise indicated, statements in the publication refer
to conditions in the county in 1964:. This survey was made cooperatively by the Soil Conser-
vation Service and the Kansas Agricultural Experiment Station as part of the technical
assistance furnished to the Haskell County Soil Conservation District.

HOW TO USE THIS SOIL SURVEY

HIS SOIL SURVEY of Haskell

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

Locating Soils

All of the soils of Haskell County are
shown on the detailed map at the back of
this survey. This map consists of many
sheets that are made from aerial photo-
graphs. Each sheet is numbered to cor-
respond with numbers shown on the Index
to Map Sheets.

On each sheet of the detailed map, soil
areas are outlined and are identified by
symbol. 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 range
site.

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 in-
cluded 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 limi-
tation can be colored yellow, and those
with a severe limitation can be colored red.

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

Game managers, sportsmen, and others
concerned with wildlife will find informa-
tion about soils and wildlife in the section
“Wildlife Management.”

Ranchers and others interested in range
can find under “Range Management”
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 Properties of Soils” tables
that give engineering descriptions of the
soils m the county and that name soil fea-
tures that affect engineering practices and
structures.

Scientists and others can read about how
the soils were formed and how they arve
classified in the section “Formation and
Classification of Soils.”

Newcomers in Haskell County may be
especially interested in the section “Gen-
eral Soil Map,” where broad patterns of
soils are described. They may also be in-
terested in the section “General Iacts
About the County,” which gives additional
information about the county.

Cover picture:

Farmstead and cropland. The soils are of
the Richfield and Ulysses series.
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ASKELL COUNTY, located in the southwestern part

of Kansas (fig. 1), has an area of about 371,200 acres

or 580 square miles. Sublette, the county seat, is in the
south-central part of the county.
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Figure 1.—Location of Haskell County in Kansas.

The farm income of the county is derived mainly from
the sale of wheat, grain sorghum, and cattle. Cattle-feed-
ing yards are increasing. In most of the county the soils
are loamy and suitable for cultivation. About 306,500 acres
was cropland in 1964, and most of this was cultivated or
in summer fallow: About one-fourth of the cropland was
irrigated. Range and improved pasture totaled about 59,-
000 acres. Most of the range is in the sandhills and in
%1_9, rough, broken, and steep areas along the Cimarron

iver.

The climate of the county is characterized by low rain-
fall, rapid evaporation, low humidity, high winds, and
cool nights. This climate tends to limit the growth of crops.

Gas-producing wells are in about two-thirds of the
county, for the county is at the edge of the Hugoton gas-
field. Only a few wells produce oil. A booster station is
at Satanta. An alfalfa-dehydrating mill is located at Tice.

How This Survey Was Made

Soil scientists made this survey to learn what kinds of
soils are in Haskell 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 (ﬁstant. They
classified and named the soils according to nationwide,
uniform procedures. To use this survey efficiently 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
series. 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
characteristics. Each soil series is named for a town or other
geographic feature near the place where a soil of that
series was first observed and mapped. Richfield and Ulys-
ses, for example, are the names of two soil series. All the
soils in the United States having the same series name
are essentially 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 se-
ries, all the soils having a surface layer of the same texture
belong to one soil type. Ulysses silt loam and Ulysses loam
are two soil types in the Ulysses series. The difference in
texture of their surface layers is apparent from their
names.

Some types vary so much in slope, degree of erosion,
number and size of stones, or some other feature affecting
their use, that practical suggestions about their manage-
ment 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

* Assisting with the fieldwork were KENNETH H. SALLEE, HaRoLD P. DickEY, RAYMoOND C. ANGELL, and RobNEY F. HARNER, Soil Con-

servation Service.
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2 SOIL SURVEY

management. For example, Ulysses silt loam, 1 to 3 per-
cent slopes, is one of several phases of Ulysses silt loam,
a soil type that ranges from nearly level to gently 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 planning
management of farms and fields, a mapping unit is nearly
equivalent to a soil type or a phase of a soil type. It is not
exact]y equivalent, because it is not practical to show on
such a map all the small, scattered bits of soil of some
other kind that have been seen within an area that is domi-
nantly of a recognized soil type or soil phase.

In preparing some detailed maps, the soil scientists have
a problem of delineating areas where different kinds of
soils are so intricately mixed, and so small in size that it
is not practical to show them separately on the map. There-
fore, 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,
Tivoli-Vona loamy fine sands. Also, on most soil maps,
areas are shown that are so rocky, so shallow, or so fre-
quently 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 descrip-
tive names, such as Active dunes, and are called land types.

While a soil survey is in progress, samples of soils are
taken, as needed, for laboratory measurements and for
engineering tests. Laboratory data from the same kinds of
solls 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 assembled. 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, engineers, and
homeowners. Grouping soils that are similar in suitability
for each specified use is the method of organization com-
monly used in the soil surveys. On the basis of yield and
practice tables and other data, the soil scientists set up trial
groups, and then test them by further study and by con-
sultation with farmers, agronomists, engineers, and others.
Then, the scientists adjust the groups according 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.

General Soil Map

Figure 2 is a general soil map that shows the soil asso-
clations of Haskell County. A soil association is a land-
scape that hasa distinctive 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 association 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 the county, who want
to compare different parts of the county, or who want to
know the location of large tracts that are suitable for cer-
tain kinds of farming or other land use. Such a map is not
suitable for planning the management of a farm or field,
because the soils in any one association ordinarily differ
in slope, depth, stoniness, drainage, or other characteristics
that affect management.

Following are descriptions of the five soil associations in
Haskell County.

1. Tivoli-Vona Association

Deep, undulating to rolling soils of the sandhills

This association is in the undulating to rolling sandhills,
mainly in the northern part of Haskell County. Inter-
mittent streams and drainageways enter the sandhills from
the south, but they are indefinable after they extend a
short distance within the hummocks and dunes (fig. 3).
Soil blowing is common. This association covers about 5
percent of the county. _

The Tivoli soils make up more than 65 percent of this
association. These soils occur in the steeper, choppy parts
of the sandhills. They have a fine sand surface layer that
contains some organic matter and is about 4 inches thick,
It is underlain by light-colored fine sand. These soils are
low in fertility and have low water-holding capacity. Lime
has been leached from them to a depth of more than 40
inches.

The Vona soils make up about 30 percent of this asso-
clation. These soils are at the outer edge of the sandhills
and are more undulating than the rolling Tivoli soils.
Vona soils have a moderately dark colored loamy fine
sand surface layer about 9 inches thick. Their subsoil is
fine sandy loam that is easily penetrated by air, water, and
plant roots. Lime has been leached from these soils to a
depth of about 36 inches. Water-holding capacity is low.

Also in the association are Active dunes, which are bare
blowout areas. These dunes are still active and among them
are some nearly level areas consisting of loose sand blown
from the Tivoli soils. Active dunes make up 5 percent of
the association.

The Tivoli soils are used mainly for range because they
are too sandy for cropland. The Vona soils are better
suited to grass production than to cultivated crops, but they
can be cultivated if management is intensive. If the range
in this association is managed well, stands of mixed tall
and mid grasses are thick enough to protect the soils and to
supply forage for grazing. Because most of the rain that
falls soaks into these soils, ground water is recharged.

2. Satanta-Manter Association

Deep, nearly level to gently undulating, loamy soils be-
tween the sandhills and tablelands of the High Plains

This association is in a transitional area between the
sandhills and the nearly level tablelands. Concave and con-
vex slopes are intermingled in the nearly level to gently
undulating landscape. Rainfall is low, and soil blowing
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Figure 2—General Soil Map, Haskell County, Kansas.

1. Tivoli-Vona association:
the sandhills.

2. Satanta-Manter association: Deep, nearly level to gently un- 4.
dulating, loamy soils between the sandhills and tablelands of

the High Plains.
5. Otero-Colby-Likes

Deep, undulating to rolling soils of 3.

association:

Richfield-Ulysses association: Deep, nearly level to gently
sloping, loamy soils of the High Plains.
Richfield-Spearville-Ulysses association: Deep, nearly level,
loamy soils that are on the High Plains and have a loamy or
clayey subsoil.

Deep, gently slopmg to

strongly sloping, calcareous, sandy and loamy soils in the valley

of the Cimarron River.
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Figure 3~Typical topographic relation of three soil associations in Haskell County. Tivoli-Vona association, the farthest north,
blocks drainageways flowing from the Satanta-Manter and the Richfield-Ulysses associations to the south.

is a hazard. The association is mostly in the northern part
of the county, but a small area is in the southwestern
corner. This association covers about 7 percent of the
county.

Satanta soils occupy about 45 percent of this association.
These nearly level to gently sloping soils are dark, deep,
fertile, and noncalcareous. They have a fine sandy loam
and loam surface layer 6 to 16 inches thick. Their subsoil
is sandy clay loam to clay loam that is easily penetrated
by air, water, and plant roots. The subsoil has high water-
holding capacity. Soil blowing is the main hazard on these
soils, but water erosion is likely in sloping areas. These
soils are slightly lower in the landscape than the Ulysses
and Richfield soils.

‘The Manter soils occupy about 20 percent of this associa-
tion. They occur on uplands and are fertile, deep, moder-
ately dark colored, and noncalcareous. These soils have a
fine sandy loam surface layer that is about 14 inches thick.
The subsoil is heavy sandy loam that is easily penetrated
by air, water, and plant roots. Soil blowing is the main
hazard, but water erosion is likely in the gently sloping
areas.

Also in this association are the Ulysses, Otero, and Colby
soils. The Ulysses soils occupy 20 percent of this associa-
tion; the Otero soils, 10 percent; and the Colby soils, 5

ercent. The Ulysses soils are on uplands and are undulat-
ing, deep, dark, and friable. They have a noncalcareous,
loamy surface layer that is about 6 to 10 inches thick and
is easy to work. The subsoil is calcareous light silty clay
loam that is easily penetrated by water, air, and plant
roots. Water-holding capacity is high. Water erosion is a
major hazard, but these soils blow when they are bare.

The Otero soils occur on uplands and are gently un-
dulating to moderately undulating. These soils are deep,
light colored, and calcareous. Their surface layer of fine
sandy loam is underlain by loam or sandy loam. These soils
are moderately fertile and have moderate water-holding
capacity. Soil blowing and water erosion-are hazards.

The Colby soils are light colored and have a thin, cal-
careous silt loam surface layer and subsoil. They are gently
sloping and occur with Ulysses soils on uplands.

The soils in this association are used for dryland and
irrigated farming. A few areas are in native grass. Grain
sorghum is the main dryland crop on the Satanta, Manter,
Otero, and Ulysses soils. Wheat is another crop grown on
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the Ulysses and Satanta soils. Irrigation is practiced,
mostly in nearly level areas. The main irrigated crops
are corn, wheat, sorghums for grain and forage, alfalfa,
and sweetclover.

3. Richfield-Ulysses Association

Deep, nearly level to gently sloping, loamy soils of the
High Plains

This association covers 70 percent of the county. It is
on the nearly level to gently sloping tablelands that ex-
tend in a broad area across the county from the western
to the eastern boundary (fig. 4).

The Richfield soils make up 65 percent of this associa-
tion. They are nearly level and are in broad, continuous
areas that have poorly defined drainageways. Their sur-
face layer is about 6 inches thick and consists of friable,
noncalcareous silt loam that is easily cultivated. The sub-
soil is noncalcareous silty clay loam, and the underlying
material is loess that has good water-holding capacity.

The Ulysses soils occupy about 30 percent of this asso-
ciation. They occur on uplands and are nearly level to
gently sloping. They have a friable silt loam or loam sur-
face layer that is about 5 inches thick and is easily culti-

LN
s

vated. Their subsoil consists of light silty clay loam about
8 inches thick. Underlying the subsoil is friable loess that
is easily penetrated by air, water, and plant roots.

The Lubbock, Lofton, and Randall soils occupy about
5 percent of this association. The Lubbock soils are in the
northeastern part of the county in depressional areas, and
they receive extra water that runs off the Ulysses and
Richfield soils. Lubbock soils are deep, very dark colored,
noncalcareous, and fertile. They developed in loamy
lacustrine material.

The Lofton soils are on benches above Randall soils and
below the normal upland positions of Richfield and
Ulysses soils. Lofton soils are clayey, deep, and non-
calcareous and are subject to infrequent ponding. The
Randall soils are on the floors of undrained depressions
and are ponded more often than the Lofton soils. Randall
soils are deep, dark colored, and clayey.

The soils in this association are used for dryfarmed and
irrigated crops. Production of the dryfarmed crops is lim-
ited by climate. The dryfarmed crops are wheat and grain
sorghum, and the irrigated crops are wheat (fig. 5), corn,
grain and forage sorghums, sugar beets, beans, grass, and
garden crops. Some irrigated areas are seeded to brome-
grass. Most of this association is cultivated, but some small
areas are in native grass.
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Figure 4.—Soils of the Richfield-Ulysses association in the central part of the county.
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Figure 5~Furrow irrigation of wheat on Richfield silt. loam, 0 to 1
percent slopes, in the Richfield-Ulysses association.

4, Richfield-Spearville-Ulysses Association

Deep, nearly level, loamy soils that are on the High Plains
and hawe a loamy or clayey subsoil

This association is on nearly level uplands where there
are a few large depressions and some hills. It is mainly in
the southeastern part of the county in a loessal area (fig.
6), but a small area is along the northeastern border. The
association covers about 15 percent of the county.

The Richfield soils make up 60 percent of this associa-
tion. These soils are deep, dark colored, noncalcareous,
and fertile. They have a friable silt loam surface layer
that is easily cultivated. The subsoil 1s firm, noncalcareous
silty clay loam. It is underlain by porous, calcareous silt
loam that is easily penetrated by air, water, and plant
roots. Permeability is moderately slow, but water-holding
capacity is high.

The Spearville soils occupy about 20 percent of this asso-
ciation. These soils are deep, dark colored, clayey, non-
calcareous, and fertile. They have a firm silty clay loam
surface layer and are more difficult to work than the Rich-
field or Ulysses soils. The subsoil of Spearville soils is very
firm silty clay or clay that has slow or very slow perme-
ability. These soils take in water slowly but have high
water-holding capacity. They release moisture slowly to
plants and are droughty.

The Ulysses soils occupy about 15 percent of this associa-
tion. They are on uplands and are nearly level to sloping.
The surface layer 1s silt loam that is friable and ecasily
worked. The subsoil is friable heavy silt loam or light silty
clay loam that is easily penetrated by air, water, and plant
roots. It has high water-holding capacity.

SURVEY

Also in this association, and making up about 5 percent
of its acreage, are the Colby, Lofton, and Randall so1ls. The
Colby soils are on uplands, where they are intermingled
with the Ulysses soils. Lofton soils occupy benches along
the outer edges of depressions. They are deep, dark-
colored, noncalcareous soils that are likely to be ponded by
water that runs in from higher soils. The Randall soils
are on the floors of the larger depressions and are deep,
dark colored, and clayey. Water ponds on these soils for a
considerable time after heavy rains.

Most of this association is dryfarmed or irrjgated. The
dryland crops are generally wheat and grain sorghum.
Much of this association is used for irrigated wheat, sor-
ghums, corn, alfalfa, sugar beets, soybeans, and dry beans.
Irrigation water is pumped from deep wells by gas en-
gines. Shortage of rainfall limits use of the nearly level
Ulysses and Richfield soils (fig. 7). The clayey subsoil
limits use of the nearly level %penrvil]e soils. Also, the
nearly level soils on uplands are subject to soil blowing,
and soil blowing and water erosion are hazards on the slop-
ing Ulysses and Colby soils.

5. Otero-Colby-Likes Association

Deep, gently sloping to strongly sloping, calcareous, sandy
and loamy soils in the valley of the Cimarron River

This association consists of gently sloping to strongly
sloping, sandy and loamy areas along the Cimarron River
in the southwestern corner of the county (fig. 8). The
association covers about 3 percent of the county.

The Otero soils occupy about 40 percent of this associa-
tion. They are on uplands and are gently sloping to
strongly sloping. Otero soils have a fine sandy loam sur-
face layer that is underlain by a loam to sandy loam sub-
soil and substratum. Deposits of sand and gravel occur
among these soils.

The Colby soils occupy about 80 percent of this associa-
tion. They are on uplands and are gently sloping to
strongly sloping. Colby soils are light colored and cal-
careous. They have a loamy surface layer and a loam or
silt loam subsoil. These soils are low in fertility and are
better suited to permanent grass than to crops because soil
blowing is likely in cultivated areas.

The Likes soils occupy about 20 percent of this associa-
tion. They are on undulating alluvial fans that slope to
the Cimarron River. Likes soils are sandy and calcareous.
They have low water-holding capacity because their sub-
stratum is coarse textured.

Also in this association are small areas of Manter and
Glenberg soils. Each of these kinds of soil makes up about
5 percent of this association. The Manter soils are deep,
noncalcareous sandy loams that occur on uplands and are
level to gently sloping. Some areas are in wheat and
sorghums. The Glenberg soils are on the nearly level flood
plain. They are moderately dark colored and have a sandy
surface layer and subsurface layer. These soils are not
suited to cultivated crops, but they are well suited to
grasses.

Most of this association is in permanent grass and is
used as range. Some formerly cultivated areas have been
seeded to grass. Areas of Colby soils have sites snitable
for building dams that impound water for livestock.
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Figure 6.—Landscape showing soils of the Richfield-Spearville-Ulysses association in the southeastern part of the county.

Effects of Erosion

Erosion is the removal of soil and geologic materials
by natural agencies, mainly wind, running water, and
gravity. This discussion deals with accelerated erosion,
which should not be confused with geologic erosion. Ac-
celerated erosion is the increase in soil erosion brought
about by manmade changes in vegetation or condition of
the soil.

Wind and water are the main active forces of soil
erosion in Haskell County. Wind erosion, or soil blowing,
is always a hazard and becomes serious during the
recurring droughts. The high velocity of the wind and
limited plant growth during periods of drought contribute
to soil blowing on the High Plains.

Water erosion is a hazard on all sloping, silty and loamy
soils that are cultivated. The rate of water erosion depends
on the gradient of the slope, the texture of the soils, the
use of the land, and the intensity of the rainfall. Runoff
is rapid during the hard, dashing thunderstorms in which
rain falls more rapidly than the water can enter the soil.
On unprotected, sloping, silty soils, the runoff causes sheet
erosion, or the removal of thin layers of soil material,
more or less evenly, from the entire surface.

Practices that slow or decrease runoff help to conserve
valuable moisture and to control water erosion. Among
these practices are stubble mulching, keeping tillage to a
minimum, terracing, tilling on the contour, seeding
severely eroded and nonarable areas to suitable native
grasse&s, and managing the range so that it is not over-

razed.

. During the fieldwork of this soil survey, the soils in
about 2,500 acres where erosion is moderate to severe
were mapped as eroded soils. Some of the effects of soil
blowing were as follows:

1. Where soil blowing is active, small, low hum-
mocks and drifts of soil form along fence rows,
along the edges of cultivated fields in stubble, and
on native range adjacent to'the cultivated fields.
The drifts may damage or even destroy the native
vegetation on the range to such an extent that
grasses have to be reestablished by reseeding or
by deferred grazing. If the surface is roughened
by tillage, and kept rough until the vegetation
grows, there will be no serious, permanent dam-
age and full use of the soils can be restored.

2. The tops of ridges and knolls on the undulating
tablelands of the High Plains are more exposed



to wind than are adjacent areas of nearly level
soils. Consequently, the soil material blows more
often in these areas, and much of it has been de-
posited in smoother areas nearby. Some of the
finer soil particles are blown long distances and
are lost from the area. The silt and sand parti-
cles that are deposited In nearby areas are often
calcareous. Since calcareous sedimentstend to blow
more readily than the noncalcareous ones, these
deposits may start soil blowing in a field that
would otherwise be stable. During periods when
they are not protected by a cover of plants or
plant residue, undulating soils are susceptible to
water erosion as well as soil blowing.

3. During droughts, some of the very sandy, non-
arable soils in range may be grazed so much that
the protective vegetation is destroyed and soil
blowing is severe. The soils are permanently dam-
aged, and their value for grazing is greatly re-
duced. Also, the drifting sand damages cultivated
crops and grass in nearby areas and increases the
hazard of soil blowing in areas where sandy sedi-
ments are deposited.

Mapped as eroded soils in Haskell County are soils that

have been so eroded that use and management require-
ments have changed. For example, in areas of Ulysses-

SOIL SURVEY

Colby silt loams, 1 to 3 percent slopes, eroded, 30 to 70 per-
cent of the acreage is eroded to the extent that the plow
layer consists of a mixture of material from the original
surface layer and the subsoil. Soils that are subject to
erosion but that were not more than slightly eroded were
not mapped as eroded soils.

Soils that have lost their original identity through
severe erosion are designated as land types. The land
type Active dunes was probably Tivoli fine sand at one
time, but now it consists of shifting fine sand on hills and
ridges and in cone-shaped dunes, and it lacks a definable
profile. Active dunes occupy a fairly large acreage, 80
percent of which is bare. In this survey, areas less than 20
acres in size are shown by blowout symbols on the soil map.
Each symbol represents an area of 10 acres or less.

Loamy fine sands and fine sands show the most drastic
effects of erosion. In cultivated areas of these soils, dunes
as high as 8 feet are common along fence rows. Farmers
often have to replant two or four times because shifting
sand destroys their crops, which are mostly grain sorghum.
A windstorm may be severe enough to close country
roads.

The seriousness of erosion lies not only in permanent
damage to the soils, but also in the cost of repairing areas
that are temporarily damaged. Costly but necessary prac-
tices for repairing damage are replanting crops, reseed-

Figure 7.—Strips are used for controlling wind erosion on Ulysses and Richfield soils in soil association 4.
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Otero-Colby-Likes association in the southwestern corner; Rich-

field-Ulysses association to the north; and Satanta-Manter association to the east.

ing rangeland, smoothing the soils, and using emergency
tillage. For more information about controlling erosion
and repairing its damage, see a local representative of
the Soil Conservation Service.

Descriptions of the Soils

. This section describes the soil series and mapping units
in Haskell County. The acreage and proportionate extent
of each mapping unit are shown in table 1.

The procedure is first to describe the soil series, and
then the mapping units in the series. Thus, to get full infor-
mation on any one mapping unit, it is necessary to read
the description of that unit and also the description of the
series to which it belongs. An essential part of each soil
series is the description of the soil profile, the sequence of
layers beginning at the surface and continuing down-
ward to depths beyond which roots of most plants do not
penetrate. Each soil series contains both a brief nontech-
nical and a detailed technical description of the soil profile.
The nontechnical description will be useful to most read-
ers. The detailed technical description is included for soil

scientists, engineers, and others who need to make
thorough and precise studies of the soils. .

Each mapping unit contains suggestions on how it can
be managed un%ier dryfarming and irrigation. Manage-
ment of soils under native grass, however, is discussed in
the section “Range Management.” In that section the
soils are placed in range sites. A range site is a group of
soils that produce about the same kind of range vegetation
and that require about the same management when used
for grazing. Suitability of the soils for trees and shrubs
used in windbreaks is given in the section “Windbreak
Management.” Behavior of the soils when used as sites
for structures or as material for construction is discussed
in the section “Engineering Properties of Soils.”

Active Dunes

Active dunes (Ad) have formed in severely eroded areas
of Tivoli soils. These dunes are in barren or sparsely vege-
tated areas where loose sand is continually shifted by the
wind and is shaped into hills, ridges, and cone-shaped
dunes. This continual movement of the sand hasprevented
the formation of a soil profile. Vegetation is lacking on 80
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TaBLE 1.—Approximate acreage and proportionate extent
of the soils

Soil Area Extent
Acres Percent
Activedunes_________________________..__ 250 0.1
Colby loam, 5 to 12 percent slopes______.._. 1, 200 .3
Glenberg soils.. .. ___ 420 .1
Likes loamy sand___________.____________. 600 .2
Lofton silty clay loam_________________..__ 550 .1
Lubbock silty clay loam______________ .. ___ 9, 200 2.5
Manter fine sandy loam, 0 to 1 percent slopes._. 2, 620 .7
Manter fine sandy loam, 1 to 3 percent slopes. 3, 680 1.0
Otero gravelly complex_____________.______ 1, 820 .5
Otero-Ulysses complex, 1 to 3 percent slopes .. 4, 800 1.3
Randallelay. ... . .__ 6, 980 2.0
Richfield silt loam, 0 to 1 percent slopes...._ | 219, 000 59.0
Richfield silt loam, 1 to 3 percent slopes.____ 1, 300 .3
Richfield and Ulysses complexes, bench lev-
eled. . ... 15, 640 4.2
Satanta fine sandy loam, 0 to 1 percent slopes_ 1, 700 .4
Satanta fine sandy loam, 1 to 3 percent slopes_ 1, 330 .4
Satanta loam, 0 to 1 percent slopes_________ 16, 700 4.5
Spearville silty clay loam, 0 to 1 percent
BlOPeS. - o 7, 300 2.0
Tivoli fine sand_ _ _ ..o 8, 560 2.3
Tivoli-Dune land complex_ _ .. __________._. 1, 100 .3
Tivoli-Vona loamy fine sands_ _ ____________ 7, 500 2.0
Ulysses loam, 1 to 3 percent slopes_________ 900 .2
Ulysses silt loam, 0 to 1 percent slopes_..___ 40, 120 10. 8
Ulysses silt loam, 1 to 3 percent slopes_..____ 13, 800 3.7
Ulysses-Colby silt loams, 1 to 3 percent slopes,
eroded . . _ .- 1, 090 .3
Ulysses-Colby silt loams, 3 to 5 percent slopes,
eroded_ . . __ .. 1, 150 .3
Vona loamy finesand_ - ________________.___ 1, 630 .4
Intermittent lakes_________________._.__ 100 ®
Cimarron River_.___ ... ________ 160 ®
Total . . ... 371, 200 100. 0

1 Less than 0.05 percent.

percent of this land type, and the stands of giant sandreed
or other grasses are not thick enough to prevent soil blow-
ing. The sand tends to spread slowly northward, but
within areas of Active dunes, it shifts according to the
direction of the wind. Areas of these dunes range from 20
to 80 acres in size. :

Active dunes should be fenced to keep out livestock.
After a protective cover of weeds or sorghum is estab-
lished, the areas should be seeded to suitable native grasses.
( Ca)pability unit VIIe-1, dryland; Choppy Sands range
site

Colby Series

The Colby series consists of friable, strongly sloping,
calcareous soils in deep loamy sediments on uplands. The
profile of these soils is weakly developed.

In a typical profile, the surface layer of these soils is
about 4 inches thick and consists of grayish-brown loam
that has moderate, fine, granular structure. Beneath the
S)n'face layer is loam that contains free lime and has weak,

edium, granular structure. A few granules from worm
casts are present in this layer. The underlying material is
loam that is porous, friable, and limy. It is easily pene-
trated by air, water, and plant roots.

Colby soils are well drained. Their rate of water intake
and internal drainage are medium, and permeability is

moderate. Water-holding capacity is high. These soils are
moderate in natural fertility, but they are susceptible to
severe soil blowing and water erosion in cultivated areas.

Most areas of Colby soils are still in native grass range
and are used for grazing. Because these soils blow and
wash easily, they are not well suited to cultivated crops.

Typical profile of Colby loam, 5 to 12 percent slopes, 300
feet west and 100 feet north of the southeast corner of
NE1,, section 19, T. 30 S., R. 3¢ W., in native grass
pasture:

A1—0 to 4 inches, grayish-brown (10YR 5/2) loam, dark gray-
ish brown (10YR 4/2) when moist; moderate, fine,
granular structure; slightly hard when dry, very
friable when moist; numerous granules from worm
casts; calcareous, smooth, gradual boundary.

AC—4 to 14 inches, grayish-brown (10YR 5/2) loam, dark gray-
ish brown (10YR 4/2) when moist; weak, medium,
granular structure; slightly hard when dry, friable
when moist; calcareous; few granules from worm
casts ; smooth, diffuse boundary.

C—14 to 48 inches, pale-brown (10YR 6/3) loam, brown (10YR
5/8) when moist; massive (structureless) ; soft when
dry, very friable when moist; porous; calcareous.

The surface layer (Al horizon) of Colby soils ranges from
loam to silt loam in texture and from 4 to 6 inches in thickness.
This layer is darkest in areas of native grasses. The AC hori-
zon is transitional between the A and C horizons and ranges
from 8 to 14 inches in thickness. The C horizon, or substratum,
ranges from loam to silt loam. Erosion retards the development
of a B horizon. Free lime occurs throughout the profile, In a
few places pebbles that have been rounded by water are scat-
tered on the surface.

The Colby soils occur closely with the Ulysses and the Otero
soils. Colby soils have a lighter colored, more limy surface layer
than the Ulysses soils and are less sandy than the Otero soils.

Colby loam, 5 to 12 percent slopes (Co).—This is an
inextensive, strongly sloping soil that occurs on uplands
along large drainageways. Runoff is rapid to very rapid.
The profile of this soil is the one described as typical of the
Colby series. Underlying the surface layer, segregated lime
makes up 5 percent of the soil mass. ,

Included with this soil in the mapping were a few areas
that have a silt loam surface layer and a few local pockets
of sand. Also included were valley walls that are steeper
than 12 percent and that have been geologically eroded. A
few deposits of sand and gravel crop out on these eroded
walls,

Nearly all areas of this soil are in native grasses and are
used as range. This soil is not suited to cultivated crops,
because it washes and blows in cultivated areas. Suitable
native grasses need to be seeded in a few small areas that
are parts of large cultivated fields and in other areas that
are cultivated. Sites on this soil are suitable for the con-
struction of ponds. (Capability unit VIe-1, dryland ; Limy
Upland range site)

Glenberg Series

The Glenberg series consists of calcareous, nearly level
soils on the flood plains along the Cimarron River. They
developed in moderately sandy alluvium. The surface
layer varies in texture.

In a typical profile, the surface layer is grayish-brown,
very friable fine sandy loam about 4 inches thick. This
layer is structureless. It is underlain by grayish-brown fine
sandy loam that has weak granular structure and is about
12 inches thick. The substratum is light brownish-gray
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sandy loam that is porous, friable, and easily penetrated by
plant roots.

In Glenberg soils, the infiltration rate is moderately
high and internal drainage is medium. Permeability is
moderately rapid, and water-helding capacity is mod-
erate. These soils are moderate in fertility, and they are
susceptible to soil blowing. The water table is well below
the root zone.

Some runoff from higher areas benefits these soils. Glen-
berg soils are suitable as range, but they are not suited to
cultivated crops.

Typical profile of a Glenberg soil that has a surface
layer of fine sandy loam, 1,000 feet north and 500 feet east
of the southwest corner of section 29, T. 30 S.,, R. 3¢ W.,in
native grass pasture:

A1—0 to 4 inches, grayish-brown (10YR 5/2) fine sandy loam,
dark grayish brown (10YR 4/2) when moist; mas-
sive (structureless); soft when dry, very friable
when moist; calcareous; few water-rounded pebbles;
abrupt, smooth boundary.

AC—4 to 16 inches, grayish-brown (10YR 5/2) heavy fine
sandy loam, dark grayish brown (10YR 4/2) when
moist; weak granular structure; slightly hard when
dry, friable when moist; calcareous; few water-
rounded pebbles ; gradual boundary.

C—16 to 48 inches, light brownish-gray (10YR 6/2) sandy
loam, dark grayish brown (10YR 4/2) when moist;
massive (structureless) ; slightly hard when dry, fri-
able when moist; calcareous; few water-rounded
pebbles.

The surface layer (Al horizon) of these soils ranges from 4
to 10 inches in thickness and is fine sandy loam, loam, or
loamy sand. In some places it is underlain by loam and sandy
loam that may be highly stratified. In a few places the Al is
underlain by a thin layer of loamy sand. The AC horizon, a
transitional layer, ranges from grayish brown to pale brown in
color and from 8 to 20 inches in thickness. In places, the C
horizon is strongly caleareous and contains soft concretions of
lime. The entire profile is limy and contains small, scattered
pebbles.

Glenberg soils occur with the Likes soils but are less sandy
and more stratified.

Glenberg soils (0 to 2 percent slopes) (Gb).—These
nearly level soils occur in the southwestern part of Haskell
County on the flood plains along the Cimarron River.
Except that texture of the surface layer is loamy sand or
loam in some places, these soils have a profile like the one
described as typical of the Glenberg series.

Glenberg soils are used mostly as range, but in some
places the sand in the substratum is mined and used for
building roads or other structures. Cultivation on these
soils is prevented by the very severe scouring that occurs
during the infrequent floods. The native grasses are mainly
western wheatgrass, little bluestem, switchgrass, and blue
grama. (Capability unit VIw-1, dryland ; Sandy Lowland
range site)

Likes Series

The Likes series consists of calcareous, gently sloping
soils that occur on sandy and gravelly fans. These soils
formed in colluvial-alluvial sediments that washed from
nearby upland slopes.

In a typical profile, the surface layer is about 5 inches
thick and consists of limy, grayish-brown loamy sand that
takes in water rapidly. This layer contains some organic

matter but is structureless. It is underlain by brown loamy
sand that is about 7 inches thick and is structureless but
coherent. The substratum is loamy sand and fine sand that
both contain much lime. This material has low water-
holding capacity and is not readily penetrated by plant
roots.

Likes soils are excessively drained. The rate of water
intake is high, and internal drainage is rapid. Perme-
ability is moderately rapid, and water-holding capacity is
low. These soils are low in natural fertility and are highly
susceptible to soil blowing and water erosion where their
native cover of grass is removed or where they are over-
grazed.

Likes soils are mostly in native grass range and are well
suited to that use. They are not suitable for cultivation,
because their surface layer is sandy and highly susceptible
to soil blowing, their sandy substratum has low water-
holding capacity, and they are low in fertility.

Typical proﬁfe of Likes loamy sand, 100 feet west and
100 feet north of the southeast corner of section 33, T. 30 S.,
R. 34 W.,in native grass pasture:

A1—0 to 5 inches, grayish-brown (10YR 5/2) loamy sand, dark
grayish brown (10YR 4/2) when moist; single grain
(structureless) ; soft when dry, very friable when
moist; weakly calcareous; gradual boundary.

AC—5 to 12 inches, brown (10YR 5/3) loamy sand, dark brown
(10YR 4/3) when moist; structureless but weakly co-
herent; loose when dry, very friable when moist;
weakly calcareous; gradual boundary.

C1-—12 to 24 inches, very pale brown (10YR 7/3) light loamy
sand, brown (10YR 5/3) when moist; single grain
(structureless) ; loose when dry, very friable when
moist ; moderately calcareous; few, small, hard con-
cretions of calcium carbonate ; clear, smooth boundary.

(C2—24 to 50 inches, pale-brown (10YR 6/3) fine sand, brown
(10YR 5/3) when moist; soft to loose when dry, very
friable when moist ; calcareous.

The surface layer (Al horizon) ranges from 4 to 10 inches
in thickness and from loamy sand to light sandy loam in
texture. In some places it is covered with 2 to 4 inches of
silty sediment or sandy loam. The AC horizon ranges from
sandy loam to fine sand or. sand, and it contains strata of clay
loam in places.

Likes soils are more sandy than Glenberg soils and have
more distinet layers in the profile.

Likes loamy sand (0 to 3 percent slopes) (lk).—This
soil occurs on fans between the gravelly Otero soils on
uplands and the Glenberg soils on the flood plains. Its
profile is the one described as typical of the Likes series.

This soil is well suited as range, and most of it is used
for that purpose. It is not suitable for cultivation, because
it is droughty, susceptible to erosion, low in fertility, and
unproductive. Water-holding capacity is low, though most
of the precipitation is absorbed.

In good management of pasture, overgrazing is pre-
vented and desirable grasses are maintained. Desirable
grasses are sand bluestem, little bluestem, switchgrass, and
Canada wildrye. Sand sagebrush infests areas that are
heavily grazed. Some areas should be reseeded to increase
production of forage.

Low water-holding capacity, low fertility, and soil
blowing are concerns of management. A good practice is
seeding cultivated areas with desirable native grasses.
These soils are good sites for feedlots because the sandy
substratum is excessively drained. (Capability unit VIe-2,
dryland ; Sands range site)
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Lofton Series

The Lofton series consists of deep, moderately fine tex-
tured soils that occur on uplands with Randall soils, which
are in slight depressions. The Lofton soils occupy benches
above the Randall soils.

In a typical profile, the plow layer of Lofton soils is
firm, gray silty clay loam about 6 inches thick. This layer
is free of lime. It has moderate, fine and medium, granular
structure. The subsoil contains more clay than the surface
layer and is gray light silty clay in the upper part and
grayish-brown heavy silty clay loam in the lower part.
This layer is noncalcareous and has granular structure. The
underlying material at a depth of about 30 inches consists
of pale-brown silty clay loam that contains free lime and
can be easily penetrated by plant roots.

Lofton soils are moderately well drained. They have a
slow rate of water intake and very slow permeability. In-
ternal drainage is moderately slow. Water-holding capac-
ity is high, but moisture is released slowly to plants. These
soils are droughty because of the fine-textured subsoil.
They are high in fertility and are very susceptible to soil
blowing if bare.

These soils are suited to wheat, grain sorghum, and na-
tive grasses. Some areas arc irrigated.

Typical profile of Lofton silty clay loam, 1,000 feet
north and 600 feet west of the southeast corner of section
18, T. 28 S., R. 32 W., in a cultivated field:

Ap—O0 to 6 inches, gray (10YR 4.5/1) heavy silty clay loam,
very dark gray (10YR 3/1) when moist; moderate,
fine and medium, granular structure; hard when dry,
firm when moist; noncalcareous; clear, smooth
boundary.

B2t—6 to 24 inches, gray (10YR 5/1) light silty clay, very
dark grayish-brown (10YR 3/2) when moist; mod-
erate, medium, subangular blocky structure; very
hard when dry, very firm when moist; shiny faces on
peds ; noncalcareous; gradual, smooth boundary.

B3—24 to 30 inches, grayish-brown (10YR 5/2) heavy silty
clay loam, dark grayish-brown (10YR 4/2) when
moist; moderate, fine, granular structure; hard when
dry, firm when moist ; noncalcareous; gradual, smooth
boundary.

C—30 to 50 inches, pale-brown (10YR 6/3) light silty clay loam,
brown (10YR 5/3) when moist; weak granular struc-
ture; slightly hard when dry, friable when moist ; cal-
careous ; few masses of soft lime concretions.

The plow layer ranges from 6 to 10 inches in thickness, and
the B horizon ranges from 12 to about 24 inches. Depth to cal-
careous material ranges from 20 to 30 inches. The substratum
is faintly mottled in some places.

Lofton soils are less clayey in the surface layer than the
Randall soils and are less likely to be ponded. They are darker
and more clayey in the surface layer and subsoil than the
Richfield soils. Lofton soils have more clay in the subsoil than
Lubbock soils. The clay in the Lofton soils extends to greater
depths than that in the Spearville soils.

Lofton silty clay loam (0 to 1 percent slopes) (lo}.—
This nearly level soil is on concave slopes above Randall
soils and below Richfield and Ulysses soils. Generally it is
on benches that surround areas of Randall soils. In-this
county individual areas and the total acreage are small.
This soil is mostly in the northeastern part of the county.
The profile of this soil is the one described as typical
of the Lofton series.

This soil is suited to dryfarmed grain sorghum and
wheat, but it is not suited to irrigated crops. In dryfarmed
areas, production is limited by insufficient moisture. In

some years, however, runoff is ponded long enough to delay
planting and harvesting, and in some years crops are
drowned and lost. Bur-ragweed is a pest in cultivated
areas.

Most areas of this soil are cultivated in the same way as
surrounding soils more suitable for cultivation. Unless
this soil is protected by growing plants or crop residue,
soil blowing is likely. Runoff from the surrounding soils
is decreased if they are terraced, cultivated on the contour,
or stubble mu'ched. Stubble mulching is also needed on this
soil for increasing the infiltration of water and reducing
soil blowing. More moisture is stored if this soil is summer
fallowed. (Capability unit IVw-1, dryland; Clay Upland
range site)

Lubbock Series

The Lubbock series consists of deep, nearly level soils
in slight depressions on the uplands. These soils formed
in lacustrine deposits. In addition to the rainfall, water
runs onto these soils from the uplands.

In a typical profile, the surface layer is dark grayish-
brown light silty clay loam that is free of lime and about
9 inches thick. This layer has moderate, fine to medium,
granular structure. A few of the granules are from worm
casts. The subsoil is firm silty clay loam that has weak or
moderate subangular blocky structure. It is about 33 inches
thick and is noncalcareous at about 24 inches from the
surface. It is dark grayish brown in the upper part and
grayish brown in the lower part. Underlying the subsoil
1s loess of light silty clay loam texture that, in turn, is
underlain by lacustrine deposits. The substratum is easily
penetrated by plant roots, water, and air.

Lubbock sotls are well drained. They have a moderately
slow rate of water intake and medium internal drainage.
Permeability is moderately slow, and water-holding ca-
pacity is high. These soils are high in fertility, but they
are susceptible to soil blowing. Water erosion is negligible.

Most areas of Lubbock soils are cultivated. These soils
are suited to wheat, grain sorghum, and other dryland
crops, and to native grass. Many areas are irrigated. Corn,
wheat, and grain sorghum are the main irrigated crops.

Typical profile of Lubbock silty clay loam, 500 feet
north.and 100 feet east of southwest corner of section 13,
T.27S.,R. 31 W.,in a cultivated field :

A1—0 to 9 inches, dark grayish-brown (10YR 4/2) light silty
clay loam; very dark grayish brown (10YR 3/2)
when .moist; moderate, fine to medium, granular
structure; slightly hard when dry, friable when
moist ; noncalcareous ; few granules from worm casts;
clear, smooth boundary.

B21t—9 to 18 inches, dark grayish-brown (10YR 4/2) silty
clay loam, very dark grayish brown (10YR 3/2) when
moist; moderate, fine to medium, subangular blocky
structure; hard when dry, firm when moist; non-
calcareous; thin, patchy, shiny clay films on blocks;
gradual, smooth boundary.

B22t—18 to 24 inches, dark grayish-brown (10YR 4/2) silty
clay loam, very dark grayish brown (10YR 3/2) when
moist; moderate, medium, subangular blocky struc-
ture; very hard when dry, firm when moist; non-
calcareous; thick patchy clay films; clear, smooth
boundary.

B3ca—24 to 42 inches, grayish-brown (10YR 5/2) silty clay
loam, dark grayish brown (10YR 4/2) when moist;
weak subangular blocky structure; hard when dry,
friable when moist; calcareous; soft concretions of
calcium carbonate; gradual, smooth boundary.
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Cleca—42 to 50 inches, light brownish-gray (10YR 6/2) light
silty clay loam, dark grayish brown (10YR 4/2) when
moist; weak granular structure; hard when dry,
friable when moist; calcareous; soft concretions of
lime ; clear, smooth boundary.

Alb—50 to 68 inches, gray (10YR 5/1) silt loam, very dark
gray (10YR 2/1) when moist; weak granular strue-
ture; slightly hard when dry, friable when moist;
strongly calcareous; some white lime; clear, smooth
boundary.

C2—68 to 72 inches, light-gray (5Y 7/2) light silty clay loam,
olive gray (HY 5/2) when moist; massive (structure-
less) ; slightly hard when dry, friable when moist;
strongly calcareous.

The surface layer (Al horizon) ranges from 8 to 12 inches
in thickness, from light silty clay loam fo silt loam in texture,
and from dark grayish brown to very dark grayish brown in
color. The B horizon is silty clay loam. Depth to the light-
gray substratum ranges from 48 to 72 inches. Depth to cal-
careous material ranges from 18 to 40 inches.

The Lubbock soils are darker colored and finer textured
than the Richfield soils and are leached of lime to a greater
depth. They have a coarser textured subsoil than the Tofton
soils. Layers in the Lubbock soils are more distinet than those
in the Ulysses soils.

Lubbock silty clay loam (0 to 1 percent slopes) (Lu).—
This nearly level soil oceupies slight depresstons in the
northeastern part of the county. Fields range from 80 to
320 acres in size. Surface runoff is slow, and the extra
water that runs in from upland areas is beneficial. The
profile of this soil is the one described as typical of the
Lubbock series.

This soil is suited to dryfarmed and irrigated crops
and is used for those purposes. Winter wheat and grain
sorghum are the main dryfarmed crops, though others
may be grown. Practices are needed that conserve moisture
and control soil blowing. Among these practices are using
a suitable cropping sequence, managing crop residue, and
tilling at a minimum. A suitable cropping sequence is
sorghum, summer fallow, and wheat. The summer fallow
helps in storing moisture. Managing crop vesidue by using
a stubble mulch controls soil blowing and increases the
intake of water. Other practices that conserve moisture are
terracing, contour tillage, and stripcropping. Strip-
cropping can be used effectively with stubble mulching.
The amount of crop residue needed at seeding time varies
with the cropping sequence and the mechanical practices
used.

This soil is suited to all irrigated crops suited to the
area. The crops grown are wheat, corn, sorghums, alfalfa,
pinto beans, and garden crops. Irrigated grasses are also
grown. Good management of this soil includes practices
that maintain or improve fertility and tilth, that protect
against soil blowing, and that use irrigation water effec-
tively. Crop residue and manure are needed for maintain-
ing organic matter and tilth. By adding commercial
fertilizer, the amount of crop residue is increased. The
fertilizer should contain a large percentage of nitrogen.
Including a legume in the cropping system is beneficial.
By managing irrigation water efficiently, labor is reduced,
the risk of erosion is lessened, and water is not wasted.

Land leveling is generally needed for efficient use of
irrigation water. Lined ditches and underground pipe pre-
vent loss of water and erosion in ditches. Also needed is
a drainage system that removes excess runoff during heavy
rains. All irrigation methods can be used on this soil,
but the border (fig. 9) and furrow methods are most com-

Figure 9.—Border irrigation of Lubbock silty clay loam in the
northeastern part of the county.

mon. (Capability unit ITIc-2, dryland; I-1, irrigated;
Loamy Lowland range site)

Manter Series

The Manter series consists of nearly level and gently
sloping, noncalcareous soils on uplands. These soils formed
on the High Plains in calcareous sediments of outwash that
have been reworked by wind.

In a typical profile, the surface layer is brown fine
sandy loam 14 inches thick. It is very friable. Its struc-
ture is weak granular in plowed areas and moderate, me-
dium, granular in undisturbed areas. A few of the gran-
ules are from worm casts, The subsoil is brown, calcareous
heavy fine sandy loam about 10 inches thick. It is friable
and has weak granular structure. The substratum consists
of pale-brown, calcareous fine sandy loam that is friable
and easily penetrated by plant roots, air, and water. It
is more calcareous in the upper part than in the lower.
The upper part contains soft concretions of lime.

Manter soils are well drained. The rate of water intake
is moderately high, and internal drainage is moderate.
Permeability is moderately rapid, and water-holding ca-
pacity is moderate. These soils are fertile, but they are sus-
ceptible to soil blowing. The more sloping areas are also
susceptible to water erosion.

The Manter soils are cultivated in most areas. They are
suited to wheat, grain sorghum, and other dryland crops
but are probably better suited to native grasses. Grain
sorghum is the crop most widely grown. A few of the
nearly level areas are irrigated.

Typical profile of Manter fine sandy loam, 1 to 8 per-
cent, slopes, 300 feet north and 200 feet west of the south-
east corner of N4, section 20, T. 27 S., R. 83 W, in culti-
vated field:

A1—0 to 14 inches, brown (10YR 5/3) fine sandy loam, dark
brown (10YR 3/3) when moist; moderate, medium,
granular structure; slightly hard when dry, very fri-
able when moist; noncalcareous; few granules from
worm casts ; gradual, smooth boundary.
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B2—14 to 24 inches, brown (10YR 5/3) heavy fine sandy loam,
brown (10YR 4/3) when moist; weak granular struc-
ture ; slightly hard when dry, friable when moist ; few
granules from worm casts; calcareous; gradual,
smooth boundary.

Clea—24 to 42 inches, pale-brown (10YR 6/3) fine sandy loam,
brown (10YR 5/3) when moist; massive (structure-
less) ; slightly hard when dry, friable when moist;
calcareous ; few soft masses of lime; gradual, smooth
boundary.

C2—42 to 50 inches, pale-brown (10YR 6/3) fine sandy loam,
brown (10YR 5/3) when moist; massive (structure-
less) ; slightly hard when dry, friable when moist;
calcareous.

The surface layer (Al horizon) ranges from 10 to 18 inches
in thickness and from fine sandy loam to loamy fine sand in
texture. In many areas in cultivated fields, the top 2 to 4
inches of the plow layer is loamy fine sand because the wind
has blown away fine soil material. In many places the B hori-
zon is heavy sandy loam that ranges from 12 to 16 inches
in thickness. The C horizon is silt loam or loam in some places.
Depth to calcareous material is about 14 inches in most places
but ranges from 10 to 24 inches.

Manter soils are more sandy in the subsoil than the Satanta
soils and are less sandy in the surface layer than the Vona
soils. Manter soils are free of lime to a greater depth than are
the Otero soils.

Manter fine sandy loam, 0 to 1 percent slopes (Ma).—
This nearly level soil occupies upland areas between the
sandhills and the silty uplands. Areas range from 40 to
80 acres in size. Surface runoff is slow because most of the
water is absorbed. The profile of this soil is similar to the
one described as typical of the Manter series, but the
noncalcareous surface layer is about 16 inches thick, and
the subsoil is about 14 inches thick. Depth to calcareous
material ranges from 12 to 20 inches.

Included in areas mapped as this soil were small areas of
Satanta fine sandy loam, 0 to 1 percent slopes, and of
Satanta loam, 0 to 1 percent slopes.

This Manter soil is mostly dryfarmed, but some areas
are irrigated. Wheat, grain sorghum, and forage sorghum
are the main dryfarmed crops. In dryfarmed areas sor-
ghums are generally grown continuously, but sometimes
the sequence is sorghum-summer fallow-wheat. Good man-
agement provides using crop residue effectively by using
stubble mulching to conserve moisture and to control soil
blowing. Soil blowing is more likely than water erosion.
Tillage should be at a minimum. Where wheat is grown,
the summer fallow is necessary for increasing the amount
of water available. Wind striperopping is more effective
than terracing or contour tillage because the rate of water
intake is high. The width of strips depends on the amount
of residue on this soil at seeding time.

Suitable irrigated crops are corn, beans, and alfalfa.
In irrigated areas, good management provides use of a
suitable cropping sequence, use of crop residue, applica-
tion of manure and commercial fertilizers where needed,
and effective application of irrigation water. Nitrogen is
the most needed element, and crop response is good if a
nitrogen fertilizer is applied. Land leveling is generally
necessary for efficient use of water. Loss of water can be
prevented by lining the ditches. All methods of irrigation
can be used on this soil, but the border and furrow methods
are most common. Bench leveling is used to reduce the
grade and increase efficiency. (Capability unit IITe-3,
dryland ; ITs-1, irrigated ; Sandy range site)

Manter fine sandy loam, 1 to 3 percent slopes (Mb).—
This gently sloping soil is in undulating areas of the up-
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lands. Areas range from 40 to 80 acres in size. Runoff is
medium to slow because most of the precipitation is
absorbed. The profile of this soil is the one described as
typical of the Manter series. Depth to the limy material
is commonly about 14 inches but ranges from 10 to 20
inches.

Included with this soil in the mapping were small areas
of Satanta fine sandy loam, 1 to 3 percent slopes, and of
Otero fine sandy loam, 1 to 8 percent slopes. It is imprac*
tical to map these small areas separately.

Soil blowing is the most serious hazard on this soil, and
it is likely where there is not enough plant cover for
protection. In some places the surface layer is winnowed,
and the top few inches is loamy fine sand. Water erosion
isa hazard on some of the longer slopes.

This is a good soil for farming. Most areas are dry-
farmed, but a few areas have been seeded to native grass,
and a few areas are irrigated. Grain sorghum is the main
dryfarmed crop, and it is generally grown continuously,
but a sequence of sorghum, summer fallow, and wheat can
be used 1f the crop residue is managed. Tillage should be
kept to a minimum. If wheat is grown, summer fallow is
needed for conserving water and stubble mulching is
needed for protection against soil blowing. Wind strip-
cropping is more effective than terracing, contour farming,
or contour stripcropping. The width of strips depends on
the amount of residue on the surface at seeding time.
In years that have above average rainfall, crops respond
well to a nitrogen fertilizer.

Wheat and sorghums are the main irrigated crops, but
most, irrigated crops grown in the county are suited. The
border, contour furrow, contour ditch, and sprinkler meth-
ods of irrigation can be used without altering the slope.
Irrigation is more efficient, however, if bench leveling is
used to reduce the gradient, and the border, level border,
or furrow method is applied. Crop residue should be man-
aged by stubble mulching so that moisture is conserved
and soil blowing and water erosion are controlled. Wind
stripcropping is a good practice, and in some places
terraces are needed to control washing. The use of under-
ground pipe is another good practice. (Capability unit
ITTe-2, dryland; ITe-2, irrigated ; Sandy range site)

Otero Series

The Otero series consists of deep, calcareous, gently
sloping to strongly sloping soils on uplands, mainly along
drainageways. These soils formed in strongly calcareous
material that to some extent has been reworked by wind.

In a typical profile, the surface layer is grayish-brown,
calcareous fine sandy loam about 6 inches thick. This
layer is very friable. It has moderate, medium, granular
structure under grass and is structureless or has weak

ranular structure where cultivated. Underlying the sur-
ace layer is a transitional layer of brown fine sandy
loam about 10 inches thick. It contains soft masses of
lime and has weak granular structure. This layer is under-
lain by limy fine sandy loam outwash that is friable,
porous, and easily penetrated by plant roots, air, and
water. In some areas this layer contains deposits of sand
and gravel that are excellent for road construction.

Otero soils are well drained. The rate of water intake is
medium to moderately high, and internal drainage is
medium. Permeability is moderate to moderately rapid,
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and water-holding capacity is low to moderate. These soils
are moderate in fertility but are highly susceptible to
soil blowing and water erosion.

These soils are well suited to native grass range, and
the strongly sloping Otero soils are used for that purpose.
The moderately sloping soils are cultivated. They are not
well suited to cultivation, but wheat and grain sorghum
can be grown if crop residue is managed well. Irrigation
is not practical.

Typical profile of Otero fine sandy loam, 1 to 3 percent
slopes, in the Otero-Ulysses complex, 500 feet south and
100 feet east of the northwest corner of section 15, T. 27
S.,R.31W.,in a cultivated field :

Ap—O0 to 6 inches, grayish-brown (10YR 5/2) fine sandy loam,
dark grayish brown (10YR 4/2) when moist; massive
(structureless) ; slightly hard when dry, very friable
when moist; calcareous.

AC—6 to 16 inches, brown (10YR 5/3) fine sandy loam, brown
(10YR 4/3) when moist; weak granular structure;
slightly hard when dry, very friable when moist ;
caleareous ; few, small, soft masses of lime; gradual,
smooth boundary.

Cea—16 to 60 inches, pale-brown (10YR 6/3) fine sandy loam,
brown (10YR 5/3) when moist; massive (structure-
less) ; slightly hard when dry, very friable when
moist ; caleareous ; faint films of lime.

The texture of the horizons varies considerably from place
to place. In some cultivated areas 2 to 4 inches of loamy fine
sand is at the surface because the finer soil particles have
blown away. The A horizon ranges from 4 to 8 inches in thick-
ness. The AC horizon ranges from grayish brown to pale brown,
and in most places it contains soft lime concretions. The
O horizon ranges from loamy sand to light clay loam. In most
places the soil profile is calcareous, but under grass it may be
leached of lime to a depth of about 6 inches.

Otero soils are more calcareous than the Manter soils and
are more sandy than the Colby soils.

Otero gravelly complex (5 to 15 percent slopes) (Ogl.—
This mapping unit occurs on uplands and is strongly
sloping and hilly. It is made up of limy, calcareous fine
sandy loam that occurs in the smoother areas and of a
gravelly soil that occurs in the steeper and hilly areas.
The fine sandy loam makes up 75 percent of this complex
and the gravelly soil 25 percent. The gravelly soil has a
gravelly sandy loam surface layer about 10 inches thick
that is underlain by a substratum of sand and gravel. In
these gravelly areas high-quality sand and gravel is
obtained for road construction.

The soils of this complex are not suitable for cultivation,
because they are strongly sloping, have low water-hold-
ing capacity, and are susceptible to erosion. They are bet-
ter suited to native grass range. (Capability unit Ve-3,
dryland ; Sandy range site)

Otero-Ulysses complex, 1 to 3 percent slopes (Ouj.—
The Otero and the Ulysses soils in this complex are so
closely intermingled that it is not practical to map them
separately. The Otero soils make up 60 percent of the
complex, and the Ulysses soils make up 40 percent. The
Otero soils are on the steeper slopes and on knolls and
ridgetops. They have a light-colored, calcareous fine sandy
loam surface layer. The Ulysses soils have a moderately
dark colored, granular loam and light loam surface soil.
They are generally not so steep as the Otero soils and are at
the base of slopes. Runoff is medium on the Ulysses soils
and is slow to medium on the Otero.

284-091 O-68—2

Included with these soils in the mapping were small
areas of Satanta, Colby, and Manter soils. Also included
were small eroded areas and blowouts.

The soils in this complex are better suited to native
grasses than to crops, but they can be used for dryfarmed
grain sorghum and wheat if management is intensive. Soil
blowing and water erosion are hazards, and practices are
needed to conserve moisture. Good management includes
use of crop residue by stubble mulching, tilling at a mini-
mum, and use of suitable crops. If these soils are summer
fallowed, a stubble mulch is needed to protect the surface
from soil blowing and water erosion. Terracing, contour
farming, and contour stripcropping are less effective than
stubble mulching and wind stripcropping. The amount of
residue on these soils determines the width of strips
needed. Many areas of these soils have been seeded to
native grasses. (Capability unit IVe-3, dryland; Otero
soil, Sandy range site; Ulysses soil, Loamy Upland range
site)

Randall Series

The Randall series consists of deep, nearly level, non-
caleareous soils on the floor of undrained depressions in
the uplands. These depressions, locally called potholes,
have no outlets and are ponded for as long as a week or
more before the water either passes through the soil or
evaporates.

In a typical profile, the plow layer is gray light clay
about 4 inches thick. It is very firm and free of lime. The
subsurface layer is gray, noncalcareous clay about 26
inches thick. It is very firm and has moderate, fine, angular
blocky structure. Underlying the subsurface layer is a
transitional layer of silty clay loam that is firm and cal-
careous. The substratum is very pale brown light silty
clay loam.

Raridall soils are poorly drained. The rate of water
intake is very slow, internal drainage is slow, and water is
often ponded on the surface. Permeability is very slow.
The capacity to hold water is high, but water is released
slowly to plant roots. These soils are highly susceptible to
soil blowing in bare areas.

Randall soils are not suitable for cultivation, though
some areas are planted to wheat and sorghum, as are the
soils on the surrounding uplands. These crops grow well on
Randall soils in years of low rainfall.

Typical profile of Randall clay, 1,000 feet south and 400
feet east of the northwest corner of section 2, T. 29 S., R.
32 W., in cultivated field:

Ap—O0 to 4 inches, gray (10¥R 5/1) light clay, dark gray
(10YR 4/1) when moist; weak to moderate, fine,
granular structure; very hard when dry, very firm
when moist; noncalcareous; clear, smooth boundary.

Al—4 to 30 inches, gray (10YR 5/1) clay, very dark gray

(10YR 3/1) when moist; moderate, fine, angular

blocky structure ; very hard when dry, very firm when

moist : few root hairs; shiny faces on surface of peds:
noncalcareous ; diffuse, smooth boundary.

to 36 inches, grayish-brown (10YR 5/2) silty clay

loam, dark grayish brown (10YR 4/2) when moist ;

weak granular structure; very hard when dry, firm
when moist ; calcareous, gradual boundary.

C—36 to 60 inches, very pale brown (10YR 7/3) light silty clay
loam, brown (10YR 5/3) when moist; massive (struc-
tureless) ; hard when dry, friable when moist;
caleareous.

AC—30
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Figure 10.—Upland depression after rain. Randall clay occupies
the floor of this depression.

The clay plow layer ranges from gray to light gray in color
and from 4 to 8 inches in thickness. The Al horizon ranges
from 18 to 40 inches in thickness. From one depression to an-
other, the characteristics of these soils vary greatly, partic-
ularly in the texture of the A and AC horizons and in the
depth to calcareous material. These horizons range from silty
clay loam to clay, and the depth to calcareous material ranges
from 18 to 60 inches.

Randall soils are more clayey than the Richfield, Ulysses,
and Spearville soils, which occur in upland areas where the
drainage pattern is not well defined. They are also more clayey
than the Lofton soils.

Randall clay (0 to 1 percent slopes) (Ra).-—This soil
occurs on the floor of upland depressions throughout the
county. Its profile is the one described as typical of the
Randall series. The clay is thicker in the larger depres-
sions than in the smaller. Areas of this soil range from
5 to 80 acres in size.

This soil is compact and very slowly permeable to almost
impervious. It contracts when dry and swells when wet.
In dry periods wide cracks form, but they seal in wet
periods, and water collects and drowns all vegetation. Run-
off water flows into these depressions after heavy rains
(fig. 10).

Randall clay is not suitable for cultivation; it is best
used as pasture or for wildlife. Crop losses are expected
when this soil is farmed, but an average crop is harvested
in years of average rainfall. Wind erosion 1s a hazard if
this soil is not adequately protected by a cover of plants or
crop residue. If runoff water from the surrounding up-
lands can be controlled by terracing or contour farming,
western wheatgrass or similar grasses can be seeded. If pits
are dug, they fiil with water that can be used by wildlife
and fish. (Capability nnit VIw-2, dryland)

Richfield Series

The Richfield series consists of deep, well-drained, nearly
level and gently sloping soils of the loess-mantled uplands.

These soils are extensive and they occur throughout the
county.

In a typical profile, the surface layer is dark grayish-
brown or very dark grayish-brown, noncalcareous, friable
silt loam about 6 inches thick (fig. 11). It has weak granu-
lar structure and is easily worked. Granular worm casts
are numerous in this layer. The subsoil is dark grayish-
brown to brown, firm silty clay loam about 16 inches thick.
It contains a few granules from worm casts. The upper
part of the subsoil is noncalcareous and has weak prismatic
structure that breaks to moderate, medium, subangular
blocky. The lower part of the subsoil has weak subangular
blocky structure. It is strongly calcareous and contains
many soft concretions of lime. The loessal underlying
material, or substratum, is light silty clay loam or heavy
silt loam. It is easily penetrated by air, water, and plant
roots.

The Richfield soils permit moderate infiltration and
have moderately slow permeability and high water-hold-
ing capacity. These soils are high in fertility, but they are
susceptible to soil blowing and water erosion.

Nearly all areas of Richfield soils are used for dry-
farmed or irrigated crops. Winter wheat is the most widely
grown dryfarmed crop, but grain sorghum and other crops
are also dryfarmed. The irrigated crops are corn, alfalfa,

Figure 11.—Typical profile of a Richfield silt loam.



HASKELL COUNTY, KANSAS 17

forage and grain sorghums, and sugar beets. A few irri-
gateg acres are in grass and are grazed.

Typical profile of Richfield silt loam, 0 to 1 percent
slopes, about 1,000 feet south and 100 feet east of north-
;ivest corner of section 4, T. 29 S., R. 33 W, in a cultivated

eld:

Ap—O to 6 inches, dark grayish-brown (10YR 4/2) heavy silt
loam, very dark grayish brown (10YR 3/2) when
moist; weak granular structure; slightly hard when
dry, friable when moist; noncalcareous; clear, smooth
boundary.

B21t—6 to 14 inches, dark grayish-brown (10YR 4/2) silty
clay loam, very dark grayish brown (10YR 3/2) when
moist ; weak prismatic structure breaking to moderate,
medium, subangular blocky; hard when dry, firm
when moist ; few granules from worm casts; scattered
clay films; noncalcareous; gradual, smooth boundary.

B22t—14 to 18 inches, brown (10YR 4/3) heavy silty clay loam,
dark brown (10YR 3/3) when moist; moderate, me-
dium, subangular blocky structure; very hard when
dry, firm when moist; continuous, thick clay films;
noncalcareous; smooth boundary.

B3ca—18 to 22 inches, brown (10YR 5/3) silty clay loam,
brown (10YR 4/3) when moist; weak subangular
blocky structure; hard when dry, friable when moist ;
strongly calcareous; many soft concretions of calcium
carbonate ; gradual, smooth boundary.

Cea—22 to 42 inches, very pale brown (10YR 7/3) light silty
clay loam, brown (10YR 5/3) when moist; hard when
dry, friable when moist; caleareous; few soft concre-
tions of lime; gradual, smooth boundary.

C—42 to 60 inches, pale-brown (10YR 6/3) heavy silt loam,
brown (10YR 5/3) when moist; massive (structure-
less) ; slightly hard when dry, friable when moist;
porous ; caleareous ; few soft concretions of lime.

The A horizon ranges from 4 to 8 inches in thickness and
from heavy silt loam to light silty clay loam in texture. The
B horizon ranges from 8 to 20 inches in thickness and from
light silty clay loam to heavy silty clay loam. Depth to the
calcareous material ranges from 12 to 24 inches, but in most
places is about 18 inches. In some places a dark layer is at
a depth of 24 to 48 inches or more. It is the surface layer of an
old buried soil.

The Richfield soils occur closely with the Ulysses soils. They
have a more strongly developed, more clayey B horizon than
Ulysses soils and are noncalcareous to a greater depth. Layers
in the Richfield soils are more distinct than those in the
Satanta soils. Richfield soils are less clayey than Spearville
soils and have less profile development than the Lubbock soils.

Richfield silt loam, 0 to 1 percent slopes {Rm).—This
nearly level soil occupies tablelands and is the most exten-
sive soil in the county. Areas range from 320 to 640 acres
in size. Drainage is good, though runoff is slow to medium.
Little erosion has occurred. The profile of this soil is the
one described as typical of the Richfield series.

Included with this soil in the mapping were small areas
of Ulysses silt loam, 0 to 1 percent slopes, and of Spearville
silty clay loam, O to 1 percent slopes. These included areas
are so small that it is not practical to map them separately.

This is an excellent soil for farming, and nearly all of
it is dryfarmed or irrigated. Wheat and grain sorghum
are suitable dryfarmed crops. The main concerns in man-
aging this soil are low rainfall and soil blowing where
fields are left bare. Summer fallowing is essential for stor-
ing moisture, and stubble mulching is needed for reducing
soll blowing. In most years dryfarmed crops grow well
if this soil is left fallow in summer. Terracing and contour
farming may be used, but wind stripcropping is more ef-
fective in reducing soil blowing. Water erosion is not a
hazard in dryfarmed areas.

Top, planting

Figure 12—Nearly level Richfield and Ulysses soils:
wheat; bottom, land leveling.

This soil holds a large amount of water and is very good
for irrigation. Suitable irrigated crops are wheat (fig. 12),
sorghums, corn, pinto beans, alfalfa, and garden crops.
A cropping system that included a legume is desirable.
Crop residue and manure are needed to maintain fertility
and improve tilth. Also needed is a fertilizer that contains
nitrogen. Land leveling to a uniform grade reduces erosion,
encourages uniform penetration of moisture, and conserves
moisture (see fig. 12). Use of underground pipe also con-
serves moisture and reduces erosion. Water must be applied
carefully so as to avoid overirrigation and the resulting
loss of water as tailwater, or flow from the irrigated field.
All methods of irrigation may be used, but the border and
the furrow methods are most common. (Capability unit
IITc-1, dryland ; I-1, irrigated ; Loamy Upland range site)

Richfield silt loam, 1 to 3 percent slopes (Rn).—This
gently sloping soil occurs on uplands, mainly in the eastern
part of the county. Slopes generally are less than 2 percent.
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The profile of this soil is thinner than the one described for
the Richfield series, but otherwise is much like it. The sur-
face layer is silt loam about 5 inches thick, and the subsoil
is silty clay loam about 10 inches thick. Lime occurs at a
depth of 12 to 18 inches.

Included with this soil in the mapping were small areas
of Ulysses silt loam, 0 to 1 percent slopes. These included
areas are so small that it is not practical to map them
separately.

This soil is fertile and is suitable for dryfarmed and
irrigated crops. Wheat and grain sorghum are suitable dry-
farmed crops. The cropping sequence generally followed
is sorghum, summer fallow, and wheat. The sorghum may
show signs of chlorosis during early growth. Terracing and
contour farming are needed to control water erosion, the
main hazard on this gently sloping soil. These practices
also conserve moisture. Stubble mulching is needed for
controlling soil blowing and conserving moisture. The
cffectiveness of this practice depends on the amount of
stubble left on the surface. During summer fallowing,
tillage is needed for controlling weeds, but the tillage
should be kept to a minimum.

In irrigated areas, suitable crops are corn, wheat, grain
sorghum, and sugar beets. The cropping system should
include legumes and other close-growing crops. Manage-
ment is needed that controls erosion, uses irrigation water
effectively, and maintains fertility. Erosion is reduced and
the water held is increased if contour furrows and contour
ditches are used with terraces. Also suitable on this soil
are the corrugations, contour furrows, and sprinklers.
Drop structures and underground pipe are needed to pre-
vent erosion in ditches and to conserve water. Bench level-
ing increases the uniform penetration of water, reduces
erosion, and reduces the amount of labor needed. The
water must be applied carefully so as to avoid loss of tail-
water. On irrigated fields, it is advisable to apply fer-
tilizer and, when available, barnyard manure. (Capability
unit ITIe-1, dryland; ITe-1, irrigated; Loamy Upland
range site)

Richfield and Ulysses complexes, bench leveled
(0 to 1 percent slopes) (Ru.—This mapping unit con-
sists of areas of Richfield, Ulysses, Colby, and Satanta
soils that have been leveled for irrigation. As a result of
the cutting and filling, the soil material of these soils is so
intermingled that the soils cannot be mapped separately.
Not all of these soils are present in every area mapped,
but in any area there are at least two kinds. In some areas
all four kinds of soils occur, and even other soils.

Leveling has affécted the soils in several ways. In areas
where the soil material has been removed, the subsoil is
exposed. The plow layer depends on the characteristics of
the soil before leveling and on the depth of the material
removed. The Colby soils are generally in areas where, to
a considerable depth, material has been removed from the
Richfield, Ulysses, or Satanta soils. The areas of fill are
stratified, and the strata vary in texture, color, and reac-
tion. The soil series cannot be identified in some areas that
have received 20 inches or more of fill material.

Much of the leveling has been done where the slope was
less than 1 percent, but in order to square fields, cuts as
much as 5 feet deep have been made in small areas. The
difference in elevation between benches is generally about
1lor?2 feet (fig. 13).

Figure 13.—Richfield and Ulysses complexes, bench leveled. The
leveling reduces water erosion and permits more efficient use of
irrigation water.

A few areas of Ulysses loams have been leveled. These
areas were undulating, and they had slopes ranging from
0 to 3 percent. In areas of Satanta and Ulysses soils, a few
areas of Manter fine sandy loam, 0 to 1 percent slopes, have
been leveled. Also, depressions consisting of Randall clay
have been filled. In these areas, the slowly permeable clay
layer below the fill material restricts the downward move-
ment of air and water, and crops are damaged if the soil
remains saturated too long.

Crop growth is generally reduced for several years after
leveling because the plow layer consists of light-colored,
calcareous material low in fertility. On the highly cal-
careous soils of this mapping unit, chlorosis is common in
young sorghum plants. In cut areas, fertility and soil
structure can be 1mproved by working crop residue and
animal manure into the soil. The amount of crop residue
available is increased by applying commercial fertilizer.

All of this mapping unit is irrigated. These soils are
suited to sorghums, wheat, sugar beets, alfalfa, and other
irrigated crops. The areas shown on the map as Richfield
and Ulysses complexes, bench leveled, are those that were
leveled by the end of 1963, Since that time other areas
have been leveled, but they are not indicated on the soil
map.

Good management on these soils includes practices that
maintain or improve fertility and tilth. A cover of crop
residue protects these soils against soil blowing, and if the
residue 1s worked into the soil, it helps maintain organic
matter and tilth. Also beneficial is a deep-rooted legume
in the cropping system. Nitrogen generally is insufficient.
Effective management of irrigation water is needed for re-
ducing labor and for preventing erosion and waste of
water. (Capability unit ITTc~1, dryland; I-1, irrigated;
Loamy Upland range site)
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Satanta Series

The Satanta series consists of deep, nearly level and
gently sloping soils on uplands. These soils developed in
loamy to sandy sediments over loess.

In a typical profile, the surface layer is friable, dark
grayish-brown loam about 9 inches thick. This layer has
moderate, fine, granular structure and is easily worked. It
is free of lime. Granules from worm casts are numerous in
the surface layer. The subsoil is about 25 inches thick. It
is dark grayish-brown heavy loam in the upper part, gray-
ish-brown light clay loam in the middle part, and pale-
brown loam in the lower part. The subsoil is friable, and
most of it has subangular blocky structure. Worm casts
are few. The underlying material is pale-brown loam that
is friakle, porous, and calcareous.

Satanta soils are well drained. The rate of water intake
is medium to moderately high, and water-holding capacity
is high. Internal drainage 1s medium, and permeability 1s
moderate. These soils are high in fertility, but they are
susceptible to soil blowing.

Most areas of Satanta soils are cultivated to dryfarmed
or irrigated crops. Wheat, grain sorghum, and native
grasses are grown without irrigation. Suitable irrigated
crops are wheat, corn, sorghums, alfalfa, sweetclover, and
sugar beets.

Typical profile of Satanta loam, 0 to 1 percent slopes,
about 800 feet south and 100 feet east of northwest corner
of section 9, T. 27 S., R. 81 W.,in a formerly cultivated field
that has been reseeded to grass:

A1—0 to 9 inches, dark grayish-brown (10YR 4/2) loam, very
dark grayish brown (10YR 3/2) when moist; mod-
erate, fine, granular structure: slightly hard when
dry, friable when moist; numerous worm casts in
lower part; neutral; gradual, smooth boundary.

B1—9 to 13 inches, dark grayish-brown (10YR 4/2) heavy
loam, very dark grayish brown (10YR 3/2) when
moist ; weak, medium, prismatic structure breaking to
moderate, fine, subangular blocky structure; slightly
hard when dry, friable when moist; few worm casts;
neutral ; clear, smooth boundary.

B2t—13 to 23 inches, grayish-brown (10YR 5/2) light clay
loam, dark grayish brown (10YR 4/2) when moist;
moderate, medium, subangular blocky structure; hard
when dry, friable when moist ; thin clay films on some
ped faces; few worm casts; mildly alkaline; gradual,
smooth boundary.

Bea—23 to 34 inches, pale-brown (10YR 6/3) loam, brown
(10YR 5/3) when moist; weak, coarse, subangular
blocky structure; hard when dry, friable when moist ;
calcareous; threads and films of segregated lime;
gradual, smooth boundary.

C—34 to 60 inches, pale-brown (10YR 6/3) loam, brown (10YR
5/3) when moist; massive; slightly hard, friable;
porous; calcareous.

The surface layer (A horizon) ranges from 6 to 12 inches in
thickness and from loam to fine sandy loam in texture. In some
cultivated areas, the plow layer is winnowed. and its texture is
light fine sandy loam. The B horizon is loam, clay loam, or
sandy clay loam. It ranges from 17 to 46 inches in thickness.
Depth to calcareous material ranges from 15 to 30 inches.

Satanta soils are more loamy and more friable than the as-
sociated Richfield soils. The horizons of Satanta soils are less
sandy and more distinct than those of the Manter soils. The
profile of Satanta soils is leached of lime to a greater depth
than that of the Ulysses soils:

Satanta fine sandy loam, 0 to 1 percent slopes (Sa).—
This nearly level soil occurs on broad, smooth uplands,
mostly in the southwestern part of the county. Areas range
from 40 to 160 acres in size, but the total acreage in the

county is small. The profile of this soil is somewhat similar
to the one described as typical of the Satanta series, but
the surface layer is fine sandy loam and the subsoil is sandy
clay loam. This soil absorbs most of the precipitation, and
runoff is slow.

Included with this soil in the mapping were small areas
of Manter fine sandy loam, 0 to 1 percent slopes, and of
Satanta loam, 0 to 1 percent slopes. Also included were
some winnowed areas that have a loamy fine sand surface
layer 4 inches thick, It is impractical to show these small
areas separately on the soil map.

Most of this soil is cultivated to dryfarmed or irri-
gated crops. Winter wheat and grain sorghum are the prin-
cipal dryland crops. A sorghum is generally grown
continuously, but the sequence sorghum, summer fallow,
and wheat 1s also used. Wind stripcropping and stubble
mulching are the main practices needed for controlling
soil blowing and conserving moisture. If wheat is dry-
farmed, summer fallow is essential for conserving mois-
ture. Because this soil is.nearly level, wind stripcropping
is more effective than terracing or contour farming. The
width of the strips depends on the amount of residue on
the surface at seeding time.

Suitable irrigated crops are winter wheat, corn, grain
sorghum, forage sorghum, and alfalfa. Good management
provides practices that maintain or improve fertility and
tilth. Common practices are use of a suitable crop sequence,
use of crop residue, application of manure and commercial
fertilizer, and efficient application of irrigation water.
Land leveling is generally necessary for efficient applica-
tion of irrigation water. Lined ditches prevent the loss of
water. All methods of irrigation can be used, though the
border and furrow methods are most common. (Capability
unit I1Te-3, dryland; I-2, irrigated ; Sandy range site)

Satanta fine sandy loam, 1 to 3 percent slopes (Sb).—
This gently sloping soil occurs on uplands, mostly in the
southwestern part of the county. Areas range from 40 to 80
acres in size. The profile of this soil is somewhat similar
to the one described as typical of the Satanta series, but
the surface layer is fine sandy loam and the subsoil is sandy
clay loam. Also, the surface layer varies more in thickness.

Included with this soil in the mapping were some areas
that have a winnowed surface layer of loamy fine sand.
Also included were lighter colored eroded areas.

Most of this soil is used for dryfarmed crops, but small
areas are irrigated. The main dryfarmed crops are winter
wheat and grain sorghum. Soil blowing is the main hazard
in dryfarmed areas, but there is also some water erosion.
Carefully managing crop residue is a good way to control
soil blowing and water erosion. In some fields, terracing
and contour farming are needed for controlling water
erosion. Dryfarmed grain sorghum is generally grown
continuously because the rate of water intake is high and
moisture-holding capacity is moderate. If wheat is dry-
farmed, summer fallow, along with stubble mulching and
stripcropping, is needed so that enough moisture is stored.
Also helpful in conserving moisture are terracing, con-
tour farming, and contour stripcropping. The amount of
residue needed on the surface at seeding time depends on
the crop sequence and the mechanical practices used.

Suitable irrigated crops are corn, alfalfa, winter wheat,
and grain sorghum. Management is needed for controlling
erosion, applying irrigation water efficiently, and main-
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taining fertility and tilth. Crop residue protects this soil
from erosion and improves tilth. Commercial fertilizer
should be applied for maximum crop growth. A close-
growing crop is needed in the cropping system. Irrigation
methods that can be used without altering the slope are the
border, contour, furrow, contour ditch, and sprinkler, but
the water applied is used more efficiently if this soil is
bench leveled to reduce the gradient. Underground pipe
prevents the waste of water. Zg Capability unit TTTe-2, dry-
land ; ITe-2, irrigated ; Sandy range site)

Satanta loam, 0 to 1 percent slopes {Sn).—This nearly
level soil is on upland slopes, where it occurs with soils
that are more sandy. It is inextensive but widely scattered
throughout the county. Soil areas range from 80 to 320
acres 1n size. Runoff is slow to medium. :

Included with this soil in the mapping were areas of
Ulysses silt loam, 0 to 1 percent slopes, and of Manter fine
sandy loam, 0 to 1 percent slopes. Also included were areas
of Satanta soil that have a silt loam surface layer.

Most of this soil is dryfarmed, but a few areas are
irrigated. The main dryland crops are wheat and grain
sorghum. In dryfarmed areas, management is needed to
conserve moisture and control soil blowing. Essential prac-
tices are summer fallowing and stubble mulching. Because
this soil is nearly level, wind stripcropping is more effec-
tive than terracing, contour farming, contour stripcrog-
ping, or other mechanical practices. The amount of resi-
due needed on the surface at seeding time varies accord-
ing to the crop sequence and the mechanical practices used.

Suitable irrigated crops are wheat, corn, sorghums, al-
falfa, pinto beans, garden crops, and grasses. Good man-
agement provides practices that maintain or improve soil
fertility and tilth. Crop residue and manure help to main-
‘tain organic-matter content and tilth. The crop residue is
also protection against soil blowing. Applications of com-
merclal fertilizer increase crop growth and the amount
of crop residue produced. Efficient application of water re-
duces the labor needed and insures even distribution of
the water and no wasted water or erosion. (Capability
unit ITIe-1, dryland ; I-1, irrigated ; Loamy Upland range
site)

Spearville Series

The Spearville series consists of deep, nearly level soils
on the tableland, mainly in the southeastern part of the
county. These soils formed in moderately fine textured
sediments.

In a typical profile, the surface layer is dark grayish-
brown, noncalcareous silty clay loam about 6 inches thick.
This layer has granular structure and is free of lime. The
subsoil, about 16 inches thick, is dark grayish-brown, non-
calcareous silty clay in the upper part and grayish-brown,
calcareous silty clay loam in the lower part. It is compact
and firm or very firm. The substratum is calcareous and
contains concretions of lime in the upper part. It is light
silty clay loam and heavy silt loam and is easily pene-
trated by plant roots.

Spearville soils are well drained, but they are droughty
at times. They release water very slowly to plant roots,
though their capacity for holding water is high. The rate
olf water intake is slow, and permeability is slow to very
slow.

SOIL SURVEY

Nearly all of the acreage of Spearville soils is cultivated
to dryfarmed wheat and grain sorghum. These crops are
well suited, as are other dryfarmed crops and native
grasses. A small acreage is irrigated.

Typical profile of Spearville silty clay loam, 0 to 1 per-
cent slopes, 500 feet north and 100 feet east of the south-
west corner of section 27, T. 30 S.,R. 32 W :

Alp—O to 6 inches, dark grayish-brown (10YR 4/2) silty clay
loam, very dark grayish brown (10YR 3/2) when
moist; moderate, fine to medium, granular structure;
hard when dry, firm shen moist; noncalcareous;
abrupt, smooth boundary.

B2t—6 to 16 inches, dark grayish-brown (10YR 4/2) silty
clay, very dark grayish brown (10YR 3/2) when
moist ; weak prismatic structure breaking to moderate,
medium, subangular blocky structure; shiny faces on
blocks; hard when dry, very firm when moist; non-
calcareous; clear, smooth boundary.

B3—16 to 22 inches, grayish-brown (10YR 5/2) silty clay loam,
dark grayish brown (10YR 4/2) when moist; weak
subangular and moderate, medium, granular struc-
ture; hard when dry, firm when moist; calcareous;
gradual, smooth boundary.

Cea—22 to 32 inches, pale-brown (10YR 6/3) light silty clay
loam, brown (10YR 5/3) when moist; weak granular
structure; hard when dry; calcareous; soft lime con-
cretions or filins of calcium carbonate.

C—32 to GO inches, very pale brown (10YR 7/3) heavy silt
loam, brown (10YR 5/3) when moist ; massive (struc-
tureless) ; soft to slightly hard when dry; friable
when moist; calcareous.

The silty clay loam A horizon ranges from 4 to 8 inches
in thickness. The B3 horizon is missing in some places. Depth
to limy material ranges from 10 to 22 inches.

Spearville soils are finer textured in the surface layer
and subsoil than the associated Richfield and Ulysses soils.
The surface layer of the Spearville soils is less clayey than
that of the Randall soils in upland depressions.

Spearville silty clay loam, 0 to 1 percent slopes
(Sp).—This nearly level soil occurs on tableland, mainly in
the southeastern part of the county. Areas range from 80
to 160 acres in size. Runoff is medium to slow, and the rain-
water that does not soak into this soil flows into the upland
depressions.

This soil is better suited to dryfarmed crops than to
irrigated crops because the surface layer and subsoil con-
tain a large amount of clay. Most areas are dryfarmed.
Winter wheat and grain sorghum are the main dryfarmed
crops. Good management provides control of soil blowing,
a suitable cropping sequence, and minimum tillage. Prac-
tices that control soil blowing and conserve moisture are
summer fallowing, stubble mulching (fig. 14), wind strip-
cropping, and terracing and contour farming.

Stubble helps to conserve moisture by holding snow in
place until it melts. The stubble may be lightly grazed,
but some stubble is needed for protection against soil blow-
ing. The amount of residue needed on the surface at seed-
ing time depends on the mechanical practices and the crop
sequence used.

Suitable irrigated crops are wheat, corn, sorghums, and
alfalfa. Good management provides practices that main-
tain and improve soil fertility and tilth. Among these prac-
tices are using a cropping system that includes a deep-
rooted legume, applying commercial fertilizer and manure,
managing irrigation water efficiently, and use of crop resi-
due. The border, furrow, and corrugation methods of irri-
gation are used, but the furrow and corrugation methods
are most common. Land leveling is necessary for uniform
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Figure 14.—Stubble mulch on Spearville silty clay loam, 0 to 1
percent slopes.

distribution of water. It is essential that the water is ap-
plied in small streams so that there is little loss as tail-
water. An irrigation takes a relatively long time. Lined
ditches prevent loss of irrigation water. A drainage system
is needed for removing excess runoff during heavy rain-
storms. (Capability unit ITIs-1, dryland; IIs-2, irri-
gated ; Clay Upland range site)

Tivoli Series

The Tivoli series consists of deep, loose, undulating to
steep soils that are in hummocky, choppy, dunelike areas
of the windblown sandhills in the northwestern part of the
county. These soils are noncalcareous and are not suited
to cultivated crops.

In a typical profile, the surface layer is grayish-brown
fine sand about 4 inches thick. This layer is free of lime.
It ié; underlain by pale-brown, loose, noncalcareous fine
sand.

Tivoli soils absorb water rapidly, and there is little or
no runoft. Internal drainage is rapid to excessive. Fertility
and water-holding capacity are low. The hazard of soil
blowing is high in areas not protected by vegetation.

Tivoli soils are used mostly as range. They are too sandy
for use as cropland.

Typical profile of Tivoli fine sand, 1,000 feet west and
250 feet north of southeast corner of section 5, T. 27 S.,
R.33 W.,,in native grass:

A1—0 to 4 inches, grayish-brown (10YR 5/2) fine sand, dark
grayish brown (10YR 4/2) when moist; weak granu-
lar structure; noncalcareous; clear, smooth boundary.

C—4 to 50 inches, pale-brown (10YR 6/3) fine sand, brown
(10YR 5/3) when moist ; single grain (structureless) ;
loose when dry or moist; noncaleareous.

The A horizon ranges from fine sand to loamy fine sand in
texture and from 2 to 6 inches in thickness. Where the A hori-
zon is loamy fine sand, an AC horizon of loamy fine sand is
between the A horizon and the fine sand substratum. This AC
horizon ranges from 6 to 10 inches in thickness.

Tivoli soils are more sandy and less developed than the
Vona soils.

Tivoli fine sand (5 to 20 percent slopes) (Tfl.—This un-
dulating to steep soil is in dunelike areas in the northwest-
ern part of the county. It is inextensive. Because internal
drainage is rapid to excessive, much of the rain that falls
is lost. The profile of this soil is the one described as typical
of the Tivoli series.

Included with this soil in the mapping were small areas
of Vona loamy fine sand. Small active dunes and blowouts
are shown on the soil map by symbols.

Nearly all of this soil remains in native grasses and sand
sagebrush. Cultivated crops are not suited. Soil blowing is
always a hazard and occurs where the vegetation does not
provide enough protection. (Capability unit VIIe-1, dry-
land ; Choppy Sands range site)

Tivoli-Dune land complex (5 to 40 percent slopes)
(Tx).—This complex is in areas that are more dunelike
than those occupied by the Tivoli fine sand that was
mapped separately. Active dunes make up 20 to 40 percent
of the complex, and Tivoli fine sand makes up the rest.

The soils of this complex are suited only as range. They
are particularly susceptible to damage from soil blowing
and need careful grazing management for control of soil
blowing. The active areas are a menace to the adjacent soils
and should be fenced and then stabilized by reseeding to
suitable native grasses. (Capability unit VIIe-1, dryland;
Choppy Sands range site)

Tivoli-Vona loamy fine sands (0 to 15 percent slopes)
(Tv).—These nearly level to strongly sloping soils occur
in gently undulating to moderately hummocky topogra-
phy. The complex consists of Tivoli fine sand on hummocks
and small dunes and gently undulating to nearly level
Vona loamy fine sand. These soils are so closely intermin-
gled that it is not practical to map them separately. Most
slopes are between 3 and 15 percent, but some slopes in the
broader areas are about 2 percent. This complex occurs
closely with the Tivoli fine sand that is more strongly slop-
ing and choppy.

About 60 percent of this complex is Tivoli loamy fine
sand; 35 percent, Vona loamy fine sand; and 5 percent,
Tivoli fine sand. Profiles of Vona loamy fine sand and
Tivoli fine sand are described as typical of the Vona and
Tivoli series.

The Tivoli loamy fine sand has a grayish-brown loamy
fine sand surface layer 3 to 8 inches thick. A. transitional
layer consisting of pale-brown loamy fine sand lies between
the surface layer and the substratum of mnoncalcareous
eolian fine sand. This transitional layer is 6 to 12 inches
thick.

Tivoli-Vona loamy fine sands are not suited as cropland,
and most of their acreage remains in native grasses. It is
a good practice to reseed cultivated areas to adapted native
grasses for use as range. The few blowouts should be fenced
and then stabilized by reseeding. (Capability unit VIe-2,
dryland; Sands range site)

Ulysses Series

The Ulysses series consists of deep, nearly level to
moderately sloping soils that occur throughout the county
on uplands. These soils formed in loess of silt loam texture
and have a moderately developed profile.

In a typical profile, the plow layer is grayish-brown,
noncalcareous loam or silt loam about 5 inches thick. It has
weak granular structure and is easily worked. In most
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places, the plow layer is underlain by a grayish-brown
heavy silt loam, which is transitional to the subsoil. The
subsoil is brown heavy silt loam that contains a few scat-
tered clusters of granular worm casts. It is about 5 inches
thick. Underlying the subsoil is calcareous, pale-brown
heavy silt loam that is about 14 inches thick. It is underlain
by very pale brown silt loam about 30 inches thick.

The Ulysses soils have a medium rate of water intake,
moderate permeability, and high water-holding capacity.
The coils are moderately high in fertility but are suscepti-
ble to soil blowing and water erosion. In most areas, how-
ever, erosion has been slight.

Most areas of Ulysses soils are cultivated. Suitable dry-
land crops are wheat and grain sorghum. Some areas are
in native grass. The more nearly level areas are suited to
irrigated crops, and on these corn and grain sorghum are

grown. _
Typical profile of Ulysses silt loam, 0 to 1 percent slopes,

500 feet north and 100 feet east of southwest corner of

NW1,, sec. 28, T. 27 S., R. 33 W, in a cultivated field:

Ap—o0 to 5 inches, grayish-brown (10YR 5/2) heavy silt loam,
very dark grayish brown when moist; weak granular
structure ; slightly hard when dry, friable when moist;
numerous granular worm casts; noncalcareous;
abrupt, smooth boundary.

AB—5 to 11 inches, grayish-brown (10YR 5/2) heavy silt loam,
very dark grayish brown (10YR 3/2) when moist:
moderate, fine to medium, granular structure; hard
when dry, friable when moist; noncalcareous; few
granular worm casts; gradual, smooth boundary.

B2—11 to 16 inches, brown (10YR 5/2) heavy silt loam, dark
brown (10YR 3/3) when moist; moderate, medium,
granular structure; hard when dry, friable when
moist; common granules from worm casts; cal-
careous ; gradual, smooth boundary.

Clea—16 to 30 inches, pale-brown (10YR 6/3) heavy silt loam,
brown (10YR 5/8) when moist; weak granular struc-
ture; slightly hard when dry; calcareous and contains
streaks of lime; gradual, smooth boundary.

C2—30 to 60 inches, very pale brown (10YR 7/3) silt loam,
brown (10YR 5/3) when moist; massive (structure-
less) ; soft when dry, friable when moist; porous;
calcareous.

The A horizon ranges from loam to silt loam in texture and
from 4 to 8 inches in thickness. An AB horizon occurs in most
places. The B horizon ranges from 25 to 32 percent in content
of clay. It is generally calcareous. The C horizon ranges from
silt loam to light silty clay loam. Depth to calcareous material
is variable but averages about 11 inches in nearly level, cul-
tivated areas to about 8 inches in gently sloping areas. Under
native grass, depth to calcareous material is as much as 15
inches. In some cultivated areas the surface layer is calcareous
where tillage has brought up material from the subsoil. In
some places, generally below a depth of 24 inches, there are
remnants of dark-colored layers of a buried soil.

The Ulysses soils have a darker colored, less alkaline sur-
face layer than the Colby soils and less distinct horizons than
the Richfield soil. Ulysses soils are lighter colored and less
deeply leached of lime than the Satanta soils.

Ulysses loam, 1 to 3 percent slopes (Ud).—This nearly
level to gently sloping soil is in slightly concave areas of
the uplands. It does not cover a large total acreage, and
the areas range from 40 to 320 acres in size. It occurs with
Manter fine sandy loam, 1 to 3 percent slopes, and with
Satanta loam, 1 to 3 percent slopes.

In cultivated areas the surface layer of this soil is about
9 inches thick, but under grass it is about 10 inches thick.
The subsoil is heavy loam or light silty clay loam, and the
substratum is loamy loess. In some cultivated areas this
soil is limy at the surface.

SOIL SURVEY

Included with this soil in the mapping were small areas
of Colby loam on slopes of 1 to 3 percent, of Satanta 16dm
that has 1 to 3 percent slopes, and of Manter fine sand
loam, 1 to 3 percent slopes. Also included were small
eroded areas that are shown on the soil map by the symbol
for erosion.

Most areas of this soil are dryfarmed, but native grasses
remain in small areas, and some areas are in irrigated
crops. Small grains and grain sorghum are well-suited
dryfarmed crops, though in eroded, calcareous areas the
sorghum shows signs of chlorosis during early growth.
The cropping system generally followed is sorghum, sum-
mer fallow, and wheat. In dryfarmed areas intensive man-
agement is needed to control soil blowing. Suitable
practices are use of an appropriate cropping system, stub-
ble mulching, and wind stripcropping. The amount of
residue needed on this soil at seeding time varies with the
crop sequence and the mec