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This is a publication of the National Cooperative Soil Survey, a joint effort
of the United States Department of Agriculture and agencies of the States,
usually the Agricultural Experiment Stations. In some surveys, other Federal
and local agencies also contribute. The Soil Conservation Service has leader-
ship for the Federal part of the National Cooperative Soil Survey. In line with
Department of Agriculture policies, benefits of this program are available to
all, regardless of race, color, national origin, sex, religion, marital status, or age.

Major fieldwork for this soil survey was completed in the period 1959-1976.
Soil names and descriptions were approved in 1977. Unless otherwise indicated,
statements in the publication refer to conditions in the survey area in 1977.
This survey was made cooperatively by the United States Department of
Agriculture, Soil Conservation Service and Forest Service, and the South
Dakota Agricultural Experiment Station. It is part of the technical assistance
furnished to the Perkins County and Tri-County Conservation Districts. Per-
kins County contributed funds for the completion of the survey.

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

Cover: Rabbit Butte, a prominent landmark in southern Perkins
County. The stony Cabba and Wayden soils are on the sides of the
butte; Lantry and Rhoades soils are in the foreground.
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Foreword

The Soil Survey of Perkins County, South Dakota contains much informa-
tion useful in any land-planning program. Of prime importance are the predic-
tions of soil behavior for selected land uses. Also highlighted are limitations or
hazards to land uses that are inherent in the soil, improvements needed to
overcome these limitations, and the impact that selected land uses will have on
the environment.

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

Great differences in soil properties can occur even within short distances.
Soils may be seasonally wet or subject to flooding. They may be shallow to
bedrock. They may be too unstable to be used as a foundation for buildings or
roads. Very clayey or wet soils are poorly suited to septic tank absorption
fields. A high water table makes a soil poorly suited to basements or un-
derground installations.

These and many other soil properties that affect land use are described in
this soil survey. Broad areas of soils are shown on the general soil map; the lo-
cation of each kind of soil is shown on detailed soil maps. Each kind of soil in
the survey area is described, and much information is given about each soil for
specific uses. Additional information or assistance in using this publication can
be obtained from the local office of the Soil Conservation Service or the
Cooperative Extension Service.

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

R.D. Swenson
State Conservationist
Soil Conservation Service
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SOIL SURVEY OF PERKINS COUNTY, SOUTH DAKOTA

By C. Howard Wiesner, Soil Conservation Service

Soils surveyed by C. Howard Wiesner, Earl G. Chamberlin, John Kalves, Michael J. Lacompte, Arvid C. Meland
Dale Melius, Toivo J. Ollila, and Adrian A. Parmeter, Soil Conservation Service

United States Department of Agriculture, Soil Conservation Service and Forest Service, in cooperation with the
South Dakota Agricultural Experiment Station

PERKINS COUNTY is in the northwestern part of
South Dakota (see map on facing page). The second lar-
gest county in South Dakota, it has a total of 2,866 square
miles, or 1,834,240 acres. Of this total, about 10,830 acres
is water.

The population of Perkins County in 1970 was 4,769.
Bison, the county seat, had a population of 406. Lemmon,
the largest town, had 1,997. Of the total in the county,
2,272 lived on farms and ranches.

Perkins County is on an upland plain dissected by
streams and entrenched drainageways. The soils are
mostly moderately deep to shallow, loamy, and nearly
level to steep. The elevation is between 2,600 and 3,000
feet in most of the county but ranges from about 2,200
feet along the Moreau River in the southeastern part of
the county to more than 3,000 feet on some of the ridges
and buttes in the northwestern part.

The climate of Perkins County is continental. Summers
are hot, and winters are cold. The mean annual tempera-
ture is about 44 degrees F. The annual precipitation is
about 16 inches.

Farming and ranching are the main enterprises. Wheat
is grown for cash income. Corn, oats, barley, alfalfa, and
tame grasses are grown to provide feed and forage for
livestock. Bison and Lemmon are the main business cen-
ters that provide supplies and services to farmers and
ranchers.

General nature of the county

This section gives general information concerning the
county. It describes climate, physiography and relief, set-
tlement, and farming.

Climate

Perkins County is usually warm in summer and has
frequent spells of hot weather and occasional cool days. It
is very cold in winter, when Arctic air frequently surges
over the county. Most of the precipitation falls during the
warm period and is normally heaviest late in spring and

early in summer. Winter snowfall is normally not too
heavy, and it is blown into drifts so that much of the
ground is free of snow.

Table 1 gives data on temperature and precipitation for
the survey area, as recorded at Bison for the period 1952
to 1974. Table 2 shows probable dates of the first freeze
in fall and the last freeze in spring. Table 3 provides data
on length of the growing season.

In winter the average temperature is 19 degrees F, and
the average daily minimum temperature is 9 degrees. The
lowest temperature on record, which occurred at Bison on
January 20, 1954, is minus 30 degrees. In summer the
average temperature is 69 degrees, and the average daily
maximum temperature is 83 degrees. The highest
recorded temperature, which occurred on July 11, 1973, is
107 degrees.

Growing degree days, shown in table 1, are equivalent
to “heat units.” During the month, growing degree days
accumulate by the amount that the average temperature
each day exceeds a base temperature (40 degrees F). The
normal monthly accumulation is used to schedule single or
successive plantings of a crop between the last freeze in
spring and the first freeze in fall.

Of the total annual precipitation, 13 inches, or 76 per-
cent, usually falls in April through September, which in-
cludes the growing season for most crops. In 2 years out
of 10, the rainfall in April through September is less than
11 inches. The heaviest 1-day rainfall during the period of
record was 3.24 inches at Bison on April 30, 1967. Thun-
derstorms occur on about 29 days each year, and 21 of
these days are in summer.

Average seasonal snowfall is 30 inches. The greatest
snow depth at any one time during the period of record
was 20 inches. On the average, 16 days have at least 1
inch of snow on the ground, but the number of such days
varies greatly from year to year.

The average relative humidity in midafternoon is about
45 percent. Humidity is higher at night, and the average
at dawn is about 60 percent. The percentage of possible
sunshine is 65 in summer and 50 in winter. The prevailing
wind is from the northwest during winter and from the
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south-southeast during summer. Average windspeed is
highest, 13 miles per hour, in winter.
Blizzards occur several times each winter. Hail falls
during summer thunderstorms in scattered small areas.
Climatic data in this section were specially prepared for
the Soil Conservation Service by the National Climatic
Center, Asheville, North Carolina.

Physiography and relief

Perkins County is on the Missouri Plateau of the Great
Plains physiographic province. The northern half is
drained by the Grand River and its tributaries. The
southern half is drained by the Moreau River and its
tributaries. Both drainage systems flow easterly to the
Missouri River.

The landscape of the county is an upland plain that is
moderately dissected by streams and entrenched
drainageways. Relief is gently rolling to steep in much of
the county, and a few prominent buttes and ridges are on
the landscape. Slopes are mostly nearly level to moderate-
ly sloping on the Bison Table in the central part of the
county. This broad plateau is a drainage divide between
the Grand River and Moreau River drainage systems.
Slopes are mostly nearly level to gently sloping in the ex-
treme northeast part of the county near the town of
Lemmon.

Settlement

The area that is now Perkins County was first
established as Martin County by an act of the 1881 ses-
sion of the Dakota Territory legislature. The 1883 legisla-
ture divided the area into Choteau, Martin, Rinehart, and
Wagner Counties. Because the counties were unorganized,
the 1897 session of the South Dakota legislature dissolved
them and made the area a part of Butte County. Perkins
County was created as a result of an election in 1908 and
was organized in 1909. Bison was selected as the county
seat.

Large cattle enterprises operating on the fenceless
public domain moved into the area between 1880 and
1900. Some of the employees remained in the area and
filed homesteads on what became their ranch headquar-
ters. The Bismarck to Black Hills Trail crossed the coun-
ty, and a few of the travelers became settlers. The first
large inflow of settlers occurred between 1900 and 1910.
The first U.S. Census of Perkins County, in 1910, listed a
population of 11,348. Drought, cold winters, and other
hardships, however, caused many of these settlers to
leave. By 1915, the population dropped to an estimated
third of the 1910 total.

The construction of a railroad along the north county
line brought another inflow of settlers. By 1930, the popu-
lation was 6,087. Another sharp decrease occurred
because of the drought and depression during the 1930’s.
Since then, the population has been declining. Bison and
Lemmon are the only incorporated towns. Lodgepole,

Meadow, Prairie City, Shadehill, Sorum, Usta, White
Butte, and Zeona are rural stores and post offices. Of the
4,769 residents in the county in 1970, about 2,000 lived on
farms and ranches. All of the population is classed as
rural.

Farming

The first settlers in Perkins County were mainly cattle
ranchers. These ranchers homesteaded as much land as
the law allowed and pastured their livestock on unfiled
open range. Farming became more important when more
land was homesteaded. Spring wheat was the main crop,
and the acreage in spring wheat was increased to meet
food needs during World War 1.

After World War I, the acreage in crops continued to
inerease. Many farms were small and diversified. Spring
wheat was grown for cash income, and increasing acre-
ages of corn, oats, and barley were grown to feed hogs
and chickens and to feed cows kept for milk production.
During this period, only a small amount of crop residue
was left on the soil, stubble fields commonly were burned,
and the small pastures were overgrazed. As a result, the
soils were highly susceptible to erosion and soil blowing
when the drought came in 1933.

The drought and the poor economic conditions in the
1930’s caused many of the smaller farmers to lose their
farms to creditors. In an effort to encourage livestock
ranching, the Federal Government purchased about
125,000 acres of submarginal cropland in the northern
part of the county. Cultivated areas were seeded to grass,
water facilities for livestock were developed, and pastures
were fenced. This land was administered by the Soil Con-
servation Service for a number of years. It is now the
Grand River National Grasslands and is administered by
the Forest Service.

A soil conservation district enabling act passed by the
South Dakota legislature in 1937 stirred the interest of
landowners in the southeastern part of the county. As a
result, the Tri-County Soil Conservation District was
formed in the same year. It included 10 townships in the
southeastern part of Perkins County and parts of ad-
jacent Meade and Ziebach Counties.

This early conservation district had many problems.
The soils were subjeet to soil blowing, the more sloping
soils were subject to erosion when rain fell, the condition
of the range deteriorated because of the drought,
livestock water facilities were few, and the supply of
winter feed was inadequate.

The Tri-County Conservation District attacked these
problems by seeding many acres of cropland to grass, by
installing water-spreading systems to increase hay
production, and by constructing ponds to distribute graz-
ing. Many other conservation practices were applied on
cropland to control erosion and soil blowing and conserve
moisture.

The accomplishments of the Tri-County Conservation
District encouraged the landowners to form the Perkins



PERKINS COUNTY, SOUTH DAKOTA 3

County Conservation District in 1955. This district in-
cludes all of Perking County but the 10 townships in the
Tri-County Conservation District.

About 24 percent of the county is cropland. Of this
total, about 130,000 acres is seeded to alfalfa and tame
grasses (3). About 75 percent of the county is rangeland.
The small, diversified farms that were prevalent in the
1920’s and 1930’s are rare. Winter wheat has become an
important crop, but spring wheat is still the main crop
grown for cash income. Most of the cropland is used to
grow feed and forage crops for livestock.

The limited capability of many of the soils and the eli-
matic limitations of the area indicate that the future
economy of the county probably will continue to be based
on the grazing of livestock. Selected soils will continue to
be used for wheat, but much of the cropland will probably
continue to supply feed for livestock.

How this survey was made

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

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

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

The areas shown on a soil map are called soil map units.
Some map units are made up of one kind of soil, others
are made up of two or more kinds of soil, and a few have
little or no soil material at all. Map units are discussed in
the sections “General soil map for broad land-use
planning” and “Soil maps for detailed planning.”

While a soil survey is in progress, samples of soils are
taken as needed for laboratory measurements and for en-
gineering tests. The soils are field tested, and interpreta-
tions of their behavior are modified as necessary during
the course of the survey. New interpretations are added

to meet local needs, mainly through field observations of
different kinds of soil in different uses under different
levels of management. Also, data are assembled from
other sources, such as test results, records, field ex-
perience, and information available from state and local
specialists. For example, data on crop yields under

defined practices are assembled from farm records and
from field or plot experiments on the same kinds of soil.

But only part of a soil survey is done when the soils
have been named, described, interpreted, and delineated
on aerial photographs and when the laboratory data and
other data have been assembled. The mass of detailed in-
formation then needs to be organized so that it is readily
available to different groups of users, among them far-
mers, managers of rangeland and woodland, engineers,

planners, developers and builders, homebuyers, and those
seeking recreation.

General soil map for broad land-use
planning

The general soil map at the back of this publication
shows, in color, map units that have a distinct pattern of
soils and of relief and drainage. Each map unit is a unique
natural landscape. Typically, a map unit consists of one or
more major soils and some minor soils. It is named for

the major soils. The soils making up one unit can occur in
other units but in a different pattern.

The general soil map provides a broad perspective of
the soils and landscapes in the survey area. It provides a
basis for comparing the potential of large areas for
general kinds of land use. Areas that are, for the most
part, suited to certain kinds of farming or to other land
uses can be identified on the map. Likewise, areas of soils

having properties that are distinctly unfavorable for cer-
tain land uses can be located.

Because of its small scale, the map does not show the
kind of soil at a specific site. Thus, it is not suitable for
planning the management of a farm or field or for select-
ing a site for a road or building or other structure. The
kinds of soil in any one map unit differ from place to
place in slope, depth, stoniness, drainage, or other charac-
teristics that affect their management.

The units on the general soil map have been grouped
for broad interpretive purposes. The four broad groups
and the 13 map units are described on the pages that fol-
low. The names and boundaries of the map units do not
coincide exactly with those on the recently published
general soil map of adjacent Butte County. They do not
coincide because of differences in detail of the two

geheral soil maps and because of changes in the applica-
tion of the soil classification system.
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Map unit descriptions

Areas dominated by well drained to excessively
drained, gently sloping to steep soils

These soils are on ridges, hills, and breaks extending
back from some of the major streams and their tributa-
ries. They are dominantly moderately sloping to steep,
but they are less sloping on some of the lower parts of
the landscape and on some of the broader ridgetops. The
steeper soils are mostly loamy and are shallow over sand-
stone and siltstone. The moderately deep loamy soils are
on the less steep parts of the landscape.

These soils make up about 29 percent of the county.
Most of the acreage remains in native grass and is used
for range. Between 10 and 15 percent of the acreage is
cropped. Most of this cropland is used for feed and forage
crops.

1. Vebar-Reeder-Cohagen

Moderately deep and shallow, well drained to excessively
drained, gently sloping to steep loamy and sandy soils
underlain by sandstone; on uplands

The landscape of this map unit is mainly one of ridges,
hills, and breaks that extend 1 mile to several miles back
from some of the major streams and their tributaries.
Typically, it is dissected by prominent drainageways that
flow into the larger streams. Slopes are dominantly 6 to
25 percent but range from 2 to 40 percent.

This map unit makes up about 14 percent of the county.
It is about 30 percent Vebar soils, 15 percent Reeder
soils, 15 percent Cohagen soils, and 40 percent minor soils.

Vebar soils are well drained, are gently sloping to
moderately steep, and are on the mid and lower sides of
ridges and hills and on some of the broader ridgetops.
They have a surface layer of dark brown fine sandy loam
and a subsoil of very friable and friable fine sandy loam.
The subsoil is brown in the upper part and light yellowish
brown in the lower part. Light gray, calcareous sandstone
is at a depth of 28 inches.

Reeder soils are well drained, are gently sloping to
moderately sloping, and are on some of the broader
ridgetops. They have a surface layer of dark grayish
brown loam and a subsoil of friable clay loam. The subsoil
is brown in the upper part, light olive brown in the next
part, and light yellowish brown in the lower part. The un-
derlying material is pale yellow, calcareous loam. Pale
olive and light yellowish brown, calcareous sandstone is at
a depth of 32 inches.

The shallow Cohagen soils are well drained to exces-
sively drained, are mostly moderately sloping to steep,
and generally are on the tops and upper sides of ridges
and hills. They have a thin surface layer of brown, cal-
careous loamy very fine sand. The underlying material is
pale brown, calcareous, very friable loamy very fine sand.
Pale brown and pale yellow, calcareous sandstone is at a
depth of 16 inches.

Minor in this map unit are the moderately deep Amor
and Lefor soils on the sides of ridges and hills, the shal-
low Cabba soils on some of the narrow ridgetops, the
moderately deep Lantry soils below areas of Cabba soils,
the deep Shambo and Trembles soils on narrow bottoms
along large drainageways, and the deep Tally soils on foot
slopes. Rock outcrop is near the crest of ridges and hills
in some areas.

The major soils in this map unit are medium to low in
fertility. Available water capacity is low or very low, and
permeability is moderately rapid or moderate. Runoff is
medium to rapid in most areas.

The Vebar and Reeder soils that have slopes of less
than 9 percent are suited to cultivated crops, tame
pasture and hayland, and windbreaks and environmental
plantings. These soils generally are on foot slopes and on
the broader drainage divides. The strongly sloping to
steep soils, which are dominant in this map unit, are best
suited to range.

Slope and depth to bedrock are the main limitations for
engineering uses. Deep cuts are required for road con-
struction throughout much of the unit, but generally the
bedrock is rippable. Wells and ponds provide water for
livestock. The soils are permeable, and chemical treat-
ment and compaction generally are needed to prevent
seepage from sewage lagoons and farm ponds.

About 15 percent of the acreage of this unit is used for
crops, mainly feed and forage crops that provide winter
feed for livestock. Wheat is grown in some areas. For-
merly farmed areas in the Grand River National Grass-
lands have been seeded to tame and native grasses. Cat-
tle ranching is the main type of farming.

2. Cabba-Lantry-Amor

Shallow and moderately deep, well drained, moderately
sloping to steep loamy soils underlain by siltstone and
sandstone; on uplands

The landscape of this map unit is mainly one of ridges,
hills, and breaks that extend 1 mile to several miles back
from some of the major streams and their tributaries. It
is dissected by entrenched drainageways that flow into
the larger streams. Some of the prominent ridges are
somewhat benched. Slopes typically are 6 to 40 percent,
but lesser slopes are on the broader ridgetops, benches,
and narrow bottoms along the larger drainageways.

This map unit makes up about 15 percent of the county.
It is about 30 percent Cabba soils, 20 percent Lantry
soils, 15 percent Amor soils, and 35 percent minor soils
(fig. 1).

The shallow Cabba soils are mostly strongly sloping to
steep and are on the tops and upper sides of ridges and
hills. They have a thin surface layer of grayish brown
loam. The underlying material is light brownish gray, cal-
careous, friable silt loam. Light gray, calcareous, soft silt-
stone is at a depth of 14 inches.

The moderately deep Lantry soils are mostly moderate-
ly sloping to moderately steep and typically are on the
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sides of ridges and hills directly below Cabba soils. They
have a thin surface layer of grayish brown, calcareous
loam and a subsoil of light brownish gray, calcareous,
very friable loam and silt loam. The underlying material
is light brownish gray, calcareous silt loam. Light
brownish gray, calcareous siltstone and sandstone are at a
depth of 26 inches.

The moderately deep Amor soils are mostly moderately
sloping to strongly sloping and are on the lower parts of
the landscape below Cabba and Lantry soils or are on
some of the broader ridges and hilltops above Cabba soils.
They have a surface layer of dark grayish brown loam
and a subsoil of brown and light brownish gray, friable
loam. The underlying material is light yellowish brown,
calcareous loam. Light yellowish brown, calcareous silt-
stone is at a depth of 34 inches.

Minor in this map unit are the shallow sandy Cohagen
soils on some of the ridges; the deep, well drained and
moderately well drained Daglum and Rhoades soils on
terraces and upland flats; the moderately deep, well
drained loamy Morton and Reeder soils on broad
ridgetops; the deep, well drained loamy Shambo and
Trembles soils on low terraces and bottom land along
drainageways; and the deep and moderately deep, well
drained loamy Tally and Vebar soils on the mid and lower
parts of the landscape below Cohagen soils. Rock outcrop
is around the head of drainageways or on the upper sides
of ridges. Slickspots are intermingled with Daglum and
Rhoades soils. They have salts near the surface. Daglum

and Rhoades soils have a claypan subsoil and contain sodi-
um.

Fertility is low in Cabba and Lantry soils and medium
in Amor soils. Available water capacity is very low or low
in Cabba and Lantry soils and low or moderate in Amor
goils. Permeability is moderate in all of the major soils,
and runoff is medium to rapid.

Amor soils and some of the minor soils are suited to
cultivated crops, tame pasture and hayland, and wind-
breaks and environmental plantings. The steeper Cabba
and Lantry soils generally are best suited to range.

Slope, depth to bedrock, low strength, and a moderate
shrink-swell potential limit this map unit for engineering
uses. Deep cuts are required for road construction
throughout much of the unit, but the bedrock generally is
rippable. Wells and ponds provide water for livestock.
The soils are permeable, and chemical treatment and com-

paction generally are needed to prevent seepage from
sewage lagoons and farm ponds.

About 10 percent of the acreage of this unit is used for
crops, mainly feed and forage crops that provide winter
feed for livestock. Wheat is grown in some areas. For-
merly farmed areas in the Grand River National Grass-
lands have been seeded to tame and native grasses. Cat-
tle ranching is the main type of farming.

Areas dominated by well drained, nearly level to

strongly sloping soils

These soils are on uplands on drainage divides. They
are dominantly nearly level to moderately sloping but are
steeper on the sides of some of the ridges and hills and
along some of the drainageways that head in these areas.
The soils are loamy or silty and are dominantly moderate-
ly deep and deep over sandstone, siltstone, and shale.

These soils make up about 25 percent of the county.
About 55 percent of the acreage is cropped. Much of the
cropland in the county is concentrated in areas of these
soils. Wheat for cash income is an important crop, but
feed and forage crops also are grown.

3. Regent-Reeder-Amor

Moderately deep, well drained, gently sloping to strongly
sloping silty and loamy soils underlain by siltstone,
sandstone, and shale; on uplands

This map unit is on a moderately dissected upland
plain. Many of the drainageways that flow through the
Vebar-Reeder-Cohagen and Cabba-Lantry-Amor map
units to the larger streams head in areas of this map unit.
Slopes are dominantly 2 to 9 percent but are steeper
along the larger drainageways and are nearly level in
swales and on some of the broader ridges.

This map unit makes up about 9 percent of the county.
It is about 20 percent Regent soils, 15 percent Reeder
soils, 15 percent Amor soils, and 50 percent minor soils.

Regent soils are gently sloping to strongly sloping.
They have a surface layer of dark grayish brown silty
clay loam. The subsoil is firm silty clay loam. It is grayish
brown in the upper part and light brownish gray in the
lower part. The underlying material is light brownish
gray, caleareous silty clay loam. Light brownish gray, cal-
careous siltstone is at a depth of 35 inches.

Reeder soils are mostly gently sloping to moderately
sloping. They have a surface layer of dark grayish brown
loam. The subsoil is friable clay loam. It is brown in the
upper part, light olive brown in the next part, and light
yellowish brown in the lower part. The underlying materi-
al is pale yellow, calcareous loam. Pale olive and light yel-
lowish brown, calcareous sandstone is at a depth of 32
inches.

Amor soils are mostly moderately sloping to strongly
sloping and commonly are on the side slopes adjacent to
the larger drainageways. They have a surface layer of
dark grayish brown loam and a subsoil of brown and light
brownish gray, friable loam. The underlying material is
light yellowish brown, calcareous loam. Light yellowish
brown, calcareous siltstone is at a depth of 34 inches.

Minor in this map unit are the deep, well drained and
moderately well drained Arnegard, Belfield, and Grail
soils in swales; the shallow, well drained Cabba and
Wayden soils on ridges; the deep, well drained and
moderately well drained Daglum and Rhoades soils on
foot slopes and in swales; the moderately deep, well
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drained Lantry and Vebar soils on the upper sides of
ridges; and the deep, well drained Farnuf and Savage
soils on foot slopes. Belfield, Daglum, and Rhoades soils
have a claypan subsoil and contain sodium.

The major soils are medium in fertility. Available water
capacity is low or moderate. Permeability is slow in the
Regent soils and moderate in the Reeder and Amor soils.
The shrink-swell potential is moderate to high. Runoff is
medium.

If carefully managed, the major soils are suited to
crops, tame pasture and hayland, and windbreaks and en-
vironmental plantings. Some of the minor soils and the
strongly sloping major soils are best suited to range.

The soils in this unit have moderate to severe limita-
tions for engineering uses because of the shrink-swell
potential, low strength, and depth to bedrock. Slope also
is a limitation in some areas. Wells and ponds provide
water for livestock. Waste disposal systems are best in-
stalled on the lower parts of the landscape where the
soils are deeper and less sloping. Throughout much of the
unit, chemical treatment and compaction generally are
needed to prevent seepage from sewage lagoons and farm
ponds.

About 40 percent of the acreage of this unit is cropped.
Wheat is grown as a cash crop, but much of the cropland
is used for feed and forage crops that provide winter feed
for livestock. Cattle ranching and general livestock farm-
ing are the main types of farm enterprises.

4. Savage-Regent

Deep and moderately deep, well drained, nearly level and
gently sloping silty soils formed in alluvium and in
material weathered from siltstone and shale; on uplands

This map unit is on a smooth upland plain on drainage
divides between the major streams. Local differences in
elevation generally are less than 30 feet. Well defined
drainageways are in slightly depressed areas. Slope
ranges from 0 to 6 percent.

This map unit makes up about 1 percent of the county.
It is about 45 percent Savage soils, 35 percent Regent
soils, and 20 percent minor soils.

The deep Savage soils generally are on the lower parts
of the landscape. They have a surface layer of grayish
brown silty clay loam. The subsoil is firm clay. It is dark
grayish brown in the upper part, grayish brown in the
next part, and light yellowish brown in the lower part.
The underlying material is light brownish gray, calcareous
clay and clay loam.

The moderately deep Regent soils are on slight rises
and are mostly gently sloping. They have a surface layer
of dark grayish brown silty clay loam and a subsoil of
firm silty clay loam. The subsoil is grayish brown in the
upper part and light brownish gray in the lower part. The
underlying material is light brownish gray, calcareous
silty clay loam. Light brownish gray, calcareous siltstone
is at a depth of 35 inches.

Minor in this map unit are the deep, well drained and
moderately well drained Arnegard, Belfield, Daglum, and
Grail soils in some of the swales; the shallow, well drained
Cabba and Wayden soils on some of the ridges; and the
moderately deep, well drained Reeder and Vebar soils on
the tops and upper sides of ridges.above Regent soils.
Belfield and Daglum soils have a claypan subsoil and con-
tain sodium.

The major soils are medium in fertility. They shrink
and swell upon drying and wetting. Available water
capacity is moderate or high, and permeability is
moderately slow or slow. Runoff is slow to medium.

If carefully managed, the major soils are suited to
crops, tame pasture and hayland, and windbreaks and en-
vironmental plantings. The shallow minor soils are best
suited to range.

The high shrink-swell potential, low strength, and
permeability of the major soils are the main limitations
for engineering uses. Farm ponds generally hold water
satisfactorily. Sewage lagoons function well, but the ab-
sorption area in septic tank filter fields should be en-
larged to overcome the slow absorption of liquid waste.
Low strength limits the ability of these soils to support
vehicular traffic, but strengthening the base material
helps to overcome this limitation.

About 75 percent of the acreage of this unit is cropped.
Wheat is the main cash crop. Corn, oats, barley, alfalfa,
and tame grasses are grown to provide feed and forage
for livestock. Wheat farming and general livestock farm-
ing are the main types of farm enterprises.

5. Morton-Lantry

Moderately deep, well drained, nearly level to strongly
sloping loamy soils underlain by siltstone and sandstone;
on uplands

The landscape of this map unit is one of smooth upland
plains on drainage divides between the major streams.
The largest area is the drainage divide between the
Grand River and Moreau River drainage systems. Local
differences in elevation generally are less than 30 feet
but range to 50 feet on the sides of the larger
drainageways. Slopes are dominantly 2 to 9 percent but
range from 0 to 15 percent.

This map unit makes up about 13 percent of the county.
It is about 60 percent Morton soils, 15 percent Lantry
soils, and 25 percent minor soils (fig. 2).

Morton soils are mostly nearly level to moderately slop-
ing. They have a surface layer of brown loam. The subsoil
is brown and pale brown, friable silty clay loam. The un-
derlying material is light gray and pale olive, calcareous
silty clay loam. Pale olive, calcareous siltstone is at a
depth of 32 inches.

Lantry soils generally are on the higher parts of the
landscape above Morton soils or are on the sides of the
more deeply entrenched drainageways. They are mostly
moderately sloping and strongly sloping. They have a thin
surface layer of grayish brown, calcareous loam. The sub-
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soil is light brownish gray, calcareous, very friable loam
and silt loam. The underlying material is light brownish
gray, calcareous silt loam. Light brownish gray, calcare-
ous siltstone and sandstone are at a depth of 26 inches.

Minor in this map unit are the deep, well drained and
moderately well drained Arnegard, Belfield, and Grail
soils in swales; the shallow, well drained Cabba soils on
ridgetops; the deep, well drained and moderately well
drained Daglum and Rhoades soils on foot slopes and
along drainageways; the deep, poorly drained and very
poorly drained Dimmick and Heil soils in closed depres-
sions; and the moderately deep, well drained Amor,
Reeder, Regent, and Vebar soils on some of the rises.
Belfield, Daglum, and Rhoades soils have a claypan sub-
soil and contain sodium.

Fertility is medium in Morton soils and low in Lantry
soils. Available water capacity is moderate in Morton soils
and low in Lantry soils. Permeability is moderate in both
soils. The shrink-swell potential also is moderate. Runoff
is medium in most areas.

The Morton soils and some of the minor soils are suited
to crops, tame pasture and hayland, and windbreaks and
environmental plantings. The Lantry soils that have
slopes of less than 9 percent can be used for these pur-
poses, but the steeper areas are best suited to range.

The moderate depth to bedrock, the moderate shrink-
swell potential, and the low strength are the main limita-
tions of this map unit for engineering uses. The bedrock
is rippable and generally can be easily moved by machin-
ery during the construction of buildings and roads. The
bedrock and the slow absorption of liquid waste are
limitations if septic tank absorption fields are installed in
these soils. Wells and ponds provide water for livestock.
The soils are permeable, and chemical treatment and com-
paction generally are necessary to prevent seepage from
ponds or sewage lagoons.

About 65 percent of the acreage of this unit is cropped.
Wheat is the main cash crop. Corn, oats, barley, alfalfa,
and tame grasses are grown to provide feed and forage
for livestock. The strongly sloping soils generally remain
in native grass and are used for range. Wheat farming
and general livestock farming are the main types of farm
enterprises.

6. Marmarth-Regent

Moderately deep, well drained, gently sloping and
moderately sloping loamy and silty soils underlain by
sandstone, siltstone, and shale; on uplands

This map unit is on an upland plain on a drainage di-
vide. Differences in elevation generally are less than 40
feet. Slopes are mostly 2 to 9 percent but are steeper
around the head of drainageways.

This map unit makes up less than 1 percent of the
county. It is about 35 percent Marmarth soils, 25 percent
Regent soils, and 40 percent minor soils.

Marmarth soils have a surface layer of dark grayish
brown loam and a subsoil of grayish brown, friable loam.

The underlying material is light gray, calcareous loam.
Light gray and yellow, calcareous sandstone is at a depth
of 25 inches.

Regent soils have a surface layer of dark grayish
brown silty clay loam and a subsoil of firm silty clay loam.
The subsoil is grayish brown in the upper part and light
gray in the lower part. The underlying material is light
brownish gray, calcareous silty clay loam. Light brownish
gray, calcareous siltstone is at a depth of 35 inches.

Minor in this map unit are the deep, moderately well
drained and well drained Absher, Grail, Loburn, and
Savage soils on foot slopes and in swales; the shallow,
well drained to excessively drained Blackhall, Cabbart,
and Wayden soils on ridges and on the shoulders of en-
trenched drainageways; and the moderately deep, well
drained Twilight soils below the Blackhall soils on the
landscape. Absher and Loburn soils have a claypan sub-
soil and contain sodium.

The major soils are medium in fertility. Available water
capacity is low to moderate. Permeability is moderate in
the Marmarth soils and slow in the Regent soils. The
shrink-swell potential is moderate to high. Runoff is
medium in most areas.

If carefully managed, the major soils are suited to
crops, tame pasture and hayland, and windbreaks and en-
vironmental plantings. Many of the minor soils are best
suited to range.

The moderate depth to bedrock, the moderate to high
shrink-swell potential, the slow absorption of liquid waste,
and low strength are the main limitations for engineering
uses. The bedrock is rippable and generally can be easily
moved by machinery during the construction of buildings
and roads. The depth to bedrock and the slow absorption
of liquid waste are limitations if septic tank absorption
fields are installed in these soils. Wells and ponds provide
water for livestock. Seepage is a problem if ponds and
sewage lagoons are constructed on the Marmarth soils.

About 50 percent of the acreage of this unit is cropped.
Much of the cropland is used for feed and forage crops
that provide winter feed for livestock. Wheat is grown as
a cash crop in some areas. Areas that are not cropped
remain in native grass and are used for range and hay.
General livestock farming and cattle ranching are the
main types of farming.

7. Yegen-Felor-Morton

Deep and moderately deep, well drained, gently sloping
and moderately sloping loamy soils underlain by sand-
stone and siltstone; on uplands

This map unit is on an upland plain on a drainage di-
vide between the Grand River and the Moreau River. The
drainage pattern is well defined, and small drainageways
head in areas of this unit. Slopes are dominantly 2 to 9
percent but are steeper along some of the drainageways.

This map unit makes up about 1 percent of the county.
It is about 30 percent Yegen soils, 20 percent Felor soils,
20 percent Morton soils, and 30 percent minor soils.
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Yegen soils are deep over sandstone. They have a sur-
face layer of dark grayish brown loam or sandy loam. The
subsoil is friable sandy clay loam. It is brown in the upper
part, pale brown in the next part, and pale yellow in the
lower part. The underlying material is pale yellow, cal-
careous sandy clay loam. Pale yellow sandstone is at a
depth of 51 inches.

The deep Felor soils have a surface layer of grayish
brown and dark grayish brown loam. The upper part of
the subsoil is brown, friable sandy clay loam, and the
lower part is pale yellow and light brown, firm silty clay.
The underlying material is white and light reddish brown,
calcareous silty clay.

Morton soils are moderately deep over siltstone or
sandstone. They have a surface layer of brown loam and a
subsoil of brown and pale brown, friable silty clay loam.
The underlying material is light gray and pale olive, cal-
careous silty clay loam. Pale olive, calcareous siltstone is
at a depth of 32 inches.

Minor in this map unit are the deep, well drained and
moderately well drained Arnegard, Belfield, Daglum, Far-
nuf, Rhoades, and Savage soils on foot slopes and in
swales; the shallow, well drained to excessively drained
Cabba and Cohagen soils on ridges; and the moderately
deep Lantry, Reeder, and Vebar soils on the higher parts
of the landscape. Belfield, Daglum, and Rhoades soils
have a claypan subsoil and contain sodium.

The major soils are medium in fertility. Available water
capacity is moderate to high. Permeability is moderate in
the upper part of the Yegen soils and moderate or
moderately rapid in the lower part. It is moderate in the
upper part of the Felor soils and slow in the lower part.
It is moderate in the Morton soils. The shrink-swell
potential is moderate to high in all of the major soils. Ru-
noff is medium.

If carefully managed, the major soils can be used for
crops, tame pasture and hayland, and windbreaks and en-
vironmental plantings. Some of the minor soils are best
suited to range.

The moderate depth to bedrock, the moderate to high
shrink-swell potential, the slow absorption of liquid waste,
and low strength are the main limitations for engineering
uses. The bedrock is rippable and generally can be easily
moved by machinery during the construction of buildings
and roads. The depth to bedrock and the slow absorption
of liquid waste are limitations if septic tank absorption
fields are installed in these soils. Wells and ponds provide
water for livestock. Seepage is a problem if ponds or
sewage lagoons are constructed on the Morton or Yegen
soils.

About 50 percent of the acreage of this unit is cropped.
Much of the cropland is used for corn, oats, barley, alfalfa,
and tame grasses that provide winter feed for livestock.
Wheat is grown as a cash crop. Areas that are not
cropped remain in native grass and are used for range
and hay. General livestock farming is the main type of
farming.

Areas dominated by well drained and moderately well
drained, nearly level to strongly sloping soils

These soils are on upland plains that are moderately
dissected by drainageways flowing to the major streams
and their tributaries. They are dominantly gently sloping
to rolling but are steeper on the sides of ridges, buttes,
and entrenched drainageways. Small areas of nearly level
soils are on upland flats and on narrow terraces along the
larger drainageways. The soils are dominantly loamy and
moderately deep over sandstone, siltstone, or shale. The
steeper soils are shallow over bedrock. Sodium-affected
claypan soils are in scattered areas. They limit the poten-
tial of this group of map units for various uses.

These soils make up about 35 percent of the county.
Most of the acreage is in native grass and is used for
range. About 10 percent or less of the acreage is used for
cultivated crops. Much of the cropland is used for feed
and forage crops.

8. Reeder-Rhoades-Lantry

Moderately deep, well drained, gently sloping to strongly
sloping loamy soils and deep, moderately well drained,
nearly level to stromgly sloping claypan soils; underlain
by sandstone, siltstone, and shale; on uplands

This map unit is on an upland plain that is moderately
dissected by numerous drainageways that flow to Grand
and Moreau Rivers and their tributaries. Slopes are domi-
nantly 2 to 15 percent but are steeper on the sides of
ridges, buttes, and entrenched drainageways. Small areas
of nearly level soils are in drainage divides and on upland
flats and narrow terraces.

This map unit makes up about 13 percent of the county.
It is about 35 percent Reeder soils, 30 percent Rhoades
soils, 15 percent Lantry soils, and 20 percent minor soils.

The moderately deep Reeder soils are mostly gently
sloping to moderately sloping. They are at mid slope.
They have a surface layer of dark grayish brown loam.
The subsoil is friable clay loam. It is brown in the upper
part, light olive brown in the next part, and light yel-
lowish brown in the lower part. The underlying material
is pale yellow, calcareous loam. Pale olive and light yel-
lowish brown, calcareous sandstone is at a depth of 32
inches.

Rhoades soils generally are on foot slopes, on narrow
terraces, and in swales, but in places they extend into the
higher parts of the landscape along drainage sags and in
saddles on the broader ridges. They are nearly level to
strongly sloping. They have a thin surface layer of light
brownish gray loam. The claypan subsoil is grayish
brown, firm clay loam and silty clay. The underlying
material is light yellowish brown, calcareous silty clay
loam. Light yellowish brown, calcareous siltstone is at a
depth of 43 inches.

The moderately deep Lantry soils are on the higher
parts of the landscape and are mostly moderately sloping
or strongly sloping. They have a thin surface layer of
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grayish brown, calcareous loam and a subsoil of light
brownish gray, calcareous, very friable loam and silt loam.
The underlying material is light brownish gray, calcareous
silt loam. Light brownish gray, caleareous siltstone and
sandstone are at a depth of 26 inches.

Minor in this map unit are the deep, well drained and
moderately well drained Arnegard, Belfield, Daglum, and
Grail soils on foot slopes and in swales; the shallow, well
drained to excessively drained Cabba and Ccohagen soils
on the upper sides and tops of ridges, buttes, and hills;
the moderately deep, well drained Regent and Vebar soils
in positions similar to those of Reeder soils; the deep,
well drained Savage soils on foot slopes below Regent
soils; and the deep, moderately well drained and well
drained Shambo soils on low terraces along the larger
drainageways. Slickspots are intermingled with some of
the areas of Daglum and Rhoades soils. They have salts
at or near the surface. The Belfield and Daglum soils, like
the Rhoades soils, have a claypan subsoil and contain
sodium.

Reeder soils are medium in fertility, but the Rhoades
and Lantry soils are low in fertility. All of the major soils
are somewhat droughty. Available water capacity is low.
Permeability is moderate in the Reeder and Lantry soils
and very slow in the Rhoades soils. The shrink-swell
potential is moderate to high. Runoff is medium
throughout much of the unit.

If carefully managed, the Reeder soils are suited to
crops, tame pasture and hayland, and windbreaks and en-
vironmental plantings. The Rhoades soils are not suited to
these uses because of the restrictive claypan subsoil, and
most areas of the Lantry soils are too steep and erodible
for crops. The Rhoades and Lantry soils and the shallow
minor soils are best suited to range.

The moderate depth to bedrock, the moderate to high
shrink-swell potential, and the low strength of the major
soils are the main limitations for engineering uses. The
bedrock is rippable and generally can be easily moved by
the earth-moving machinery used in road construction.
The moderate depth to bedrock and the slow absorption
of liquid waste should be overcome if these soils are used
as septic tank absorption fields. The Rhoades soils are the
best sites for sewage lagoons and farm ponds. Wells and
ponds provide water for livestock. Seepage is a problem if
ponds are constructed on the Reeder and Lantry soils.

About 15 percent of-the acreage of this unit is cul-
tivated. Much of the cropland is used for feed and forage
crops for livestock, but wheat is grown for cash income in
some areas. Formerly farmed areas in the Grand River
National Grasslands have been seeded to tame and native
grasses. Cattle ranching is the main type of farming.

9. Absher-Twilight

Deep, moderately well drained and well drained, nearly
level to strongly sloping claypan soils and moderately
deep, well drained, gently rolling and rolling loamy soils
underlain by siltstone and sandstone; on uplands

This map unit is on an upland plain that is dissected by
numerous drainageways that flow to the Moreau River.
Slopes are dominantly 2 to 15 percent, but nearly level
soils are on upland flats and on narrow terraces along
drainageways. The steeper slopes are on the sides of
ridges, buttes, and entrenched drainageways.

This map unit makes up about 22 percent of the county.
It is about 30 percent Absher soils, 20 percent Twilight
soils, and 50 percent minor soils (fig. 3).

Absher soils generally are on foot slopes, in swales, and
on upland flats and terraces, but in places they extend
into the higher parts of the landscape along drainage sags
and in the saddles on some of the broader ridges. They
are nearly level to strongly sloping. They have a thin sur-
face layer of light brownish gray loam. The claypan sub-
soil is firm clay loam and clay. It is dark gray in the
upper part, grayish brown in the next part, and pale olive
in the lower part. The underlying material is light olive
gray and gray, calcareous clay loam and clay.

The moderately deep Twilight soils generally are on the
higher parts of the landscape and are mostly gently
rolling or rolling. They have a thin surface layer of gray-
ish brown fine sandy lecam and a subsoil of brown and
grayish brown, very friable fine sandy loam. The underly-
ing material is light gray, calcareous fine sandy loam.
Light gray, ecalcareous sandstone is at a depth of 34
inches.

Minor in this unit are the shallow, well drained to ex-
cessively drained Blackhall, Cabbart, and Wayden soils on
the tops and upper sides of ridges and buttes and on the
shoulders of entrenched drainageways; the deep and
moderately deep, well drained Loburn and Parchin soils
in positions similar to those of Absher soils; and the
moderately deep, well drained Marmarth soils on some of
the broader ridges. Rock outcrop is intermingled with
Blackhall and Cabbart soils on the upper sides of ridges
and buttes. Slickspots are intermingled with the areas of
Absher soils. They have salts at or near the surface. The
Loburn and Parchin soils, like the Absher soils, have a
claypan subsoil and contain sodium.

The major soils are low in fertility. Available water
capacity is moderate to low. Permeability is very slow in
the Absher soils and moderately rapid in the Twilight
soils. The shrink-swell potential is high or moderate in the
Absher soils and in many of the minor soils. Runoff is
medium to rapid.

The Absher soils are not suited to crops, tame pasture
and hayland, and windbreaks and environmental plantings
because of the restrictive claypan subsoil within 4 inches
of the surface. The Twilight soils are not suited to these
uses because of the severe hazards of erosion and soil
blowing. Some of the minor soils, mainly the Marmarth
soils, are suited to cultivated crops, but in many areas,
they are so small in extent or are so closely intermingled
with Absher and Twilight soils that farming is not practi-
cal. This map unit is best suited to range.

The high shrink-swell potential, the slow absorption of
liquid waste, and the low strength of the Absher soils and
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of some of the minor soils severely limit engineering uses
of this map unit. Also, slope and depth to bedrock limit
engineering uses of Twilight soils and some of the minor
soils. Wells and ponds provide water for livestock.
Seepage is a problem if ponds are constructed on the
Blackhall, Cabbart, Marmarth, or Twilight soils.

About 5 percent of the acreage of this unit is cul-
tivated. Much of the cropland is areas of the minor Mar-
marth soils and is used mainly for feed and forage crops
for livestock. Most areas remain in native grass and are
used for range. Cattle and sheep ranching are the main
types of farming.

Areas dominated by nearly level and gently sloping
soils that are well drained to excessively drained or are
poorly drained

These soils are on bottom land and terraces along the
major streams in the county. Slopes are mostly nearly
level. The soils are loamy and sandy and are mostly well
drained. Some of the soils on terraces are underlain by
sand and gravel at a moderate depth.

These soils make up about 11 percent of the county.
About 20 percent of the acreage is cropped. Most of the
cropland is used for feed and forage crops. About 80 per-
cent of the acreage is in native vegetation and is used for
range and hay.

10. Banks-Trembles-Shambo

Deep, well drained to excessively drained, nearly level
and gently sloping sandy and loamy soils formed in allu-
vium on bottom land and terraces

This map unit is on the bottom land and low terraces
along the Grand River and its main tributaries. Slopes are
mostly nearly level but are steeper on terrace fronts and
on fans along the edges of the map unit. The surface is
uneven in some areas because of meander scars. The
lower areas are subject to stream flooding.

This map unit makes up about 3 percent of the county.
It is about 40 percent Banks soils, 25 percent Trembles
soils, 15 percent Shambo soils, and 20 percent minor soils.

Banks soils generally are on the lower flood plains near
the stream channel and are mostly nearly level. They
have a surface layer of light brownish gray, calcareous
loamy fine sand. The underlying material is light gray and
light brownish gray, calcareous sandy loam, loamy fine
sand, and fine sand.

Trembles soils generally are at the lower levels of the
landscape and are mostly nearly level. They have a sur-
face layer of grayish brown fine sandy loam. The underly-
ing material is light brownish gray, calcareous, very fria-
ble fine sandy loam stratified with lenses of loamy fine
sand and very fine sandy loam.

Shambo soils generally are on low terraces and fans
above the Banks and Trembles soils and are nearly level
and gently sloping. They have a surface layer of grayish
brown and brown loam and a subsoil of brown and light
brownish gray, friable loam. The underlying material is

light yellowish brown, calcareous loam between depths of
81 and 42 inches and grayish brown, calcareous gravelly
sandy loam below a depth of 42 inches. In channeled
areas the underlying material contains sand within a
depth of 40 inches.

Minor in this map unit are the well drained Farnuf,
Manning, Tally, and Stady soils on moderately high ter-
races; the moderately well drained Lohler soils in low
areas on bottom land; the excessively drained Wabek soils
on terrace fronts; and the excessively drained Zeona soils
on terraces. Manning, Stady, and Wabek soils are under-
lain by sand and gravel within a depth of 40 inches.

Banks and Trembles soils are low in fertility, and
Shambo soils are medium in fertility. Available water
capacity is low in the Banks soils and moderate to high in
the Trembles and Shambo soils. Permeability is rapid in
the Banks soils, moderately rapid in the Trembles soils,
and moderate in the upper part of the Shambo soils. The
water table generally is below a depth of 6 feet but in
some years is as shallow as 4 feet in the Banks soils. Ru-
noff is slow.

The Banks soils generally are not suited to dryfarming
because the hazard of soil blowing is severe. If carefully
managed, the larger areas of Trembles and Shambo soils
are suited to cultivated crops, tame pasture and hayland,
and windbreaks and environmental plantings. Channeled
areas of Trembles and Shambo soils generally are not
suited to cultivated crops because they are narrow or ir-
regularly shaped. Many areas of this unit are best suited
to range.

The hazard of flooding is the main concern in managing
this map unit for engineering uses. Roads should be
graded above expected flood levels. The higher lying
Shambo soils and some of the minor soils that are not
subject to flooding are the best sites for buildings and
waste disposal systems. The effluent from waste disposal
systems can pollute shallow ground water. Wells and
streams provide livestock water.

About 10 percent of the acreage of this map unit is cul-
tivated. Most of the cropland is used for feed and forage
crops for livestock. The uncultivated acreage is in native
grass and is used for range and hay. The scattered native
trees and shrubs along stream channels provide winter
cover for livestock and wildlife. Cattle ranching is the
main type of farming. A number of ranch headquarters
are on this map unit.

11. Farnuf-Shambo-Fluvaquents

Deep, well drained and poorly drained, nearly level and
gently sloping loamy soils formed in alluvium on ter-
races and bottom land

This map unit is on valley terraces and bottom land
along Flat and Thunder Hawk Creeks. Slopes are mostly
nearly level but are gently sloping on terrace fronts and
on fans along the edges of the map unit. Some of the
lower areas of Shambo soils and Fluvaquents are subject
to stream flooding.
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This map unit makes up less than 1 percent of the
county. It is about 45 percent Farnuf soils, 25 percent
Shambo soils, 20 percent Fluvaquents, and 10 percent
minor soils.

Farnuf soils are on terraces, terrace fronts, and fans
and are nearly level and gently sloping. They have a sur-
face layer of brown loam. The subsoil is brown, friable
clay loam over light brownish gray, calcareous loam. The
underlying material is light yellowish brown and light
brownish gray, calcareous loam.

Shambo soils are on low terraces and bottom land that
in places are dissected by channels. They are nearly level
and gently sloping. They have a surface layer of grayish
brown and brown loam. The subsoil is brown and light
brownish gray loam. The underlying material is light yel-
lowish brown, calcareous loam over grayish brown, cal-
careous gravelly sandy loam, which is below a depth of 42
inches. In channeled areas the underlying material con-
tains sand within a depth of 40 inches.

Fluvaquents are on bottom land, are nearly level, and
are poorly drained. They have salts at or near the sur-
face. The surface layer ranges from sandy loam to clay.
The underlying material is dominantly loam and is
stratified by finer and coarser material ranging from clay
to sand or sand and gravel.

Minor in this map unit are the well drained and
moderately well drained Belfield, Daglum, Rhoades, and
Savage soils in slightly depressed low areas on terraces
and the moderately well drained clayey Lohler soils and
well drained loamy Trembles soils on bottom land. The
Belfield, Daglum, and Rhoades soils have a claypan sub-
soil and contain sodium.

Fertility is medium in the Farnuf and Shambo soils. It
is low in the Fluvaquents because of excessive salts.
Available water capacity is high or moderate in the Far-
nuf and Shambo soils. Permeability is moderate in the
Farnuf and Shambo soils and slow to moderately rapid in
the Fluvaquents. The water table is at or near the sur-
face during much of the growing season in the areas of
Fluvaquents. Runoff is slow.

Farnuf soils and some areas of the Shambo soils are
suited to crops, tame pasture and hayland, and wind-
breaks and environmental plantings. Fluvaquents and the
channeled Shambo soil generally are best suited to range.

The wetness resulting from a high water table and the
flooding are the main limitations to engineering uses of
the lower areas of this map unit. The slow absorption of
liquid waste and the moderate shrink-swell potential are
limitations to engineering uses of the Farnuf soils. Roads
should be graded above expected flood levels. Buildings
and waste disposal systems can be constructed on the
higher lying Farnuf soils. Wells and streams provide
livestock water. The Farnuf soils and the Shambo soils
that are high on the landscape have potential for irriga-
tion.

About 20 percent of the acreage of this unit is eropped.
Much of the cropland is areas of Farnuf soils and is used
for feed and forage crops for livestock. About 80 percent

of the acreage is in native grass and is used for range and
hay. Cattle ranching is the main type of farming.

12. Shambo-Farnuf-Stady

Deep, well drained, nearly level and gently sloping loamy
soils and well drained, nearly level loamy soils that are
moderately deep over sand and gravel; formed in alluvi-
um on terraces

This map unit is mainly on terraces along the major
streams. Some of the terraces are as much as 80 feet
above the flood plain, but many are low terraces that in-
clude narrow areas of bottom land along stream channels.
The lower areas commonly are dissected by stream chan-
nels and meander scars. Slopes are dominantly less than 3
percent but are steeper on terrace fronts. The lower
areas are subject to stream flooding.

This map unit makes up about 3 percent of the county.
It is about 35 percent Shambo soils, 25 percent Farnuf
soils, 20 percent Stady soils, and 20 percent minor soils.

Shambo soils are on low terraces and bottom land that
in many areas are dissected by stream channels and
meander scars. They are nearly level or gently sloping.
They have a surface layer of grayish brown and brown
loam. The subsoil is brown and light brownish gray, fria-
ble loam. The underlying material is light yellowish
brown, calcareous loam over grayish brown, calcareous
gravelly sandy loam, which is below a depth of 42 inches.
In channeled areas the underlying material contains sand
within a depth of 40 inches.

Farnuf soils are on terraces, terrace fronts, and fans
above the Shambo soils and are nearly level and gently
sloping. They have a surface layer of brown loam. The
subsoil is brown, friable clay loam over light brownish
gray, calcareous loam. The underlying material is light
yellowish brown and light brownish gray, calcareous loam.

Stady soils are on the higher terraces and are nearly
level. The surface layer is dark grayish brown loam. The
upper part of the subsoil is brown, friable loam; the next
part is yellowish brown clay loam; and the lower part is
light yellowish brown, calcareous clay loam. Calcareous
sand and gravel are at a depth of 24 inches.

Minor in this map unit are the well drained and
moderately well drained Belfield, Daglum, and Rhoades
soils in swales and low areas on terraces; the moderately
well drained Lohler soils and well drained Trembles soils
on bottom land; the somewhat excessively drained
Manning soils, which are near the Stady soils on the
higher terraces; the well drained Savage soils on terraces;
and the excessively drained Wabek soils on terrace
fronts. The Belfield, Daglum, and Rhoades soils have a
claypan subsoil and contain sodium.

The major soils are medium in fertility. Available water
capacity is low in the Stady soils, which are droughty. It
is moderate or high in the Shambo and Farnuf soils.
Permeability is generally moderate in the Shambo and
Farnuf soils but is moderately rapid in the lower part of
the Shambo soils in channeled areas. It is moderate in the
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upper part of Stady soils and rapid in the underlying sand
and gravel. Runoff is slow.

If carefully managed, most areas of this map unit are
suited to crops, tame pasture and hayland, and wind-
breaks and environmental plantings. The channeled Sham-
bo soils are best suited to range.

Flooding in the channeled areas of Shambo soils, the
moderate shrink-swell potential, low strength, and poten-
tial frost action are the main concerns in managing this
map unit for engineering uses. Roads should be graded
above expected flood levels. The higher levels of the map
unit are the best sites for buildings and waste disposal
systems. The Belfield, Daglum, and Rhoades soils are the
best sites for sewage lagoons. The effluent from septic
tank absorption fields in the Stady soils can pollute shal-
low ground water. The Stady soils are a potential source
of sand and gravel for construction uses. Wells and
streams provide water for livestock. Except for the chan-
neled areas of Shambo soils, this unit has potential for ir-
rigation.

About 25 percent of the acreage of this unit is cropped.
Most of the cropland is used for feed and forage crops for
livestock. About 75 percent of the acreage is in native
vegetation and is used for range and hay. The scattered
native trees and shrubs along stream channels provide
winter cover for livestock and wildlife. Cattle ranching is
the main type of farming.

13. Trembles-Shambo-Stady

Deep, well drained, nearly level loamy soils and well
drained, nearly level loamy soils that are moderately
deep over sand and gravel; formed in alluvium on bottom
land and terraces

This map unit is on bottom land and terraces, mainly
along the Moreau River and some of its tributaries.
Slopes are mostly less than 2 percent but are more slop-
ing in narrow areas on terrace fronts between the higher
and lower areas of the unit. The lower areas are dissected
by stream channels and are subject to stream flooding.

This map unit makes up about 4 percent of the county.
It is about 45 percent Trembles soils, 15 percent Shambo
soils, 15 percent Stady soils, and 25 percent minor soils.

Trembles soils are on bottom land. They have a surface
layer of grayish brown fine sandy loam. The underlying
material is light brownish gray, calcareous, very friable
fine sandy loam stratified with lenses of loamy fine sand
and very fine sandy loam. In places these soils contain
more silt and clay than the typical Trembles soils.

Shambo soils are on low terraces and bottom land
slightly above Trembles soils. They have a surface layer
of grayish brown and brown loam and a subsoil of brown
and light brownish gray, friable loam. The underlying
material is light yellowish brown, calcareous loam over
grayish brown, calcareous gravelly sandy loam, which is
below a depth of 42 inches. In channeled areas the under-
lying material contains sand within a depth of 40 inches.

Stady soils are on the higher terraces. They have a sur-
face layer of dark grayish brown loam. The upper part of
the subsoil is brown, friable loam; the next part is yel-
lowish brown clay loam; and the lower part is light yel-
lowish brown, calcareous clay loam. Calcareous sand and
gravel are at a depth of 24 inches.

Minor in this map unit are the moderately well drained
and well drained Absher and Loburn soils in swales and
low areas on terraces; the well drained Farnuf and
Savage soils on some of the terraces; the moderately well
drained clayey Lohler soils on bottom land; the somewhat
excessively drained Manning soils near Stady soils on the
higher terraces; and the excessively drained Wabek soils
on terrace fronts. Absher and Loburn soils have a claypan
subsoil and contain sodium.

Trembles soils are low in fertility, and Shambo and
Stady soils are medium in fertility. Available water
capacity is moderate to high in the Trembles and Shambo
soils and low in the Stady soils, which are droughty.
Permeability is moderately rapid in the Trembles soils
and is moderate in the upper part of the Shambo soils
and moderately rapid in the lower part. It is moderate in
the upper part of the Stady soils and rapid in the under-
lying sand and gravel.

Most areas of this map unit are suited to crops, tame
pasture and hayland, and windbreaks and environmental
plantings. The channeled areas of Shambo and Trembles
soils are best suited to range.

Flooding is the main concern in managing the Trembles
goils and the channeled areas of Shambo soils for en-
gineering uses. Roads should be graded above expected
flood levels. The moderate shrink-swell potential and low
strength are the main limitations to engineering uses of
the Shambo soils that are not subject to flooding. The
Stady soils have only slight limitations for most engineer-
ing uses. The higher areas of the map unit are the best
gites for buildings and waste disposal systems. The best
sites for sewage lagoons are the minor soils, such as
Absher and Loburn soils. The effluent from septic tank
absorption fields in Stady soils can pollute shallow ground
water. The Stady soils are a potential source of sand and
gravel for construction uses. Wells and streams provide
water for livestock. Except for the channeled areas of
Trembles and Shambo soils, this map unit has potential
for irrigation.

About 25 percent of the acreage of this unit is cropped.
Much of the cropland is used for feed and forage crops
for livestock. About 75 percent of the acreage is in native
vegetation and is used for range and hay. The scattered
native trees and shrubs along stream channels provide
winter cover for livestock and wildlife. A number of
ranch headquarters are on this map unit. Cattle ranching
and sheep ranching are the main enterprises.

Broad land-use considerations

The soils in Perkins County differ widely in their
potential for major land uses. The potential of each map
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unit on the general soil map for each major land use is
described in the following paragraphs. The kinds of soil
limitations are also indicated. The ratings of soil potential
reflect the relative cost of common management practices
and the hazard of continuing soil related limitations after
such practices are installed.

Approximately 24 percent of the acreage in the county
is used for cultivated crops or for tame pasture and hay-
land. The main cultivated crops are spring wheat, oats,
winter wheat, and corn. Scattered areas throughout the
county are cropped, but most of the cropland is in map
units 8, 4, 5, 6, and 7. Much of the acreage in wheat is
concentrated in map units 4 and 5. Most of the major soils
in map units 8, 4, 5, 6, and 7 have good or fair potential
for dryland farming. Lantry, Morton, Reeder, and Regent
soils are the most extensively cultivated soils in these
map units. Reeder soils are the most extensively cul-
tivated soils in map units 1, 2, and 8; Marmarth soils in
map units 6 and 9; and Farnuf, Shambo, Stady, and
Trembles soils in map units 10, 11, 12, and 13.

The periodic shortage of moisture common to the ecli-
mate is a major limitation for crops on all soils in the
county. Erosion is a moderate to severe hazard on soils
that have slopes of 2 percent or more. The hazard of soil
blowing is slight to moderate on most of the soils and is
severe on some of the minor soils that have a fine sandy
loam or sandy loam surface layer.

A substantial acreage of potential cropland in this coun-
ty is used for alfalfa and tame grasses. The acreage in al-
falfa is used as hayland. The acreage seeded to tame
grasses is used as both tame pasture and hayland. Map
units 3, 4, 5, 6, 7, 10, 11, 12, and 13 have good or fair
potential for tame pasture and hayland.

The availability of suitable water limits the potential
for irrigation in this county. Map units 10, 11, 12, and 13
have fair to good potential for irrigation. Farnuf, Shambo,
Stady, and Trembles soils are the dominant soils having
fair to good potential for irrigation.

About 75 percent of the acreage is in native grass and
is used for range and wild hay. Scattered areas of range-
land are throughout the county, but the largest acreage is
in map units 1, 2, 8 and 9. Many of the soils in these map
units are too steep or too shallow for cultivated crops or
have a sodium-affected subsoil that limits their suitability
for crops. Almost all of the soils in the county have fair to
good potential for range. Absher, Rhoades, and Wabek
soils are the only soils that have poor potential for range,
but they generally are better suited to range than to
other uses.

About 6,300 acres is native woodland. Most of the na-
tive trees and shrubs are in scattered areas along streams
and drainageways on map units 10, 11, 12, and 13. They
are valuable mainly for wildlife habitat, but they also pro-
vide protection for livestock in winter and enhance the
environment. Windbreaks are planted to provide protec-
tion for farmsteads and feedlots in winter and to control
soil blowing. Most of the major soils in map units 3, 4, 5,
6, 7, 10, 11, 12, and 13 have fair to good potential for
windbreaks and environmental plantings.

Most of the soils in the county have fair to good poten-
tial for rangeland wildlife habitat. Most of the major soils
in map units 3, 4, 5, 6, 7, 10, 11, 12, and 13 have fair to
good potential for openland wildlife habitat.

The potential for recreation uses ranges from poor to
good, depending on the intensity of the expected use. The
nearly level Morton soils in map unit 5 and the Farnuf,
Shambo, and Stady soils in map units 10, 11, 12, and 13
have good potential for intensive recreational develop-
ment, such as camp areas and playgrounds. As a result of
the flood hazard, parts of map units 10, 11, 12, and 13
have poor potential for intensive recreation uses. The
strongly sloping to steep slopes in map units 1, 2, 3, 8, and
9 limit the potential of many of the soils for intensive
recreation uses. Many of the soils in all of the map units,
however, are suitable for extensive recreation uses, such
as hiking or horseback riding. All of the map units have
small areas where the potential for intensive recreational
development is fair to good. The reservoir formed by
Shadehill Dam, a popular recreation facility, provides
boating and fishing.

About 1 percent of the acreage is built-up areas. The
towns of Bison and Lemmon, rural stores, and farmsteads
are in these areas. Soils on bottom land, such as those in
map units 10, 11, 12, and 13, have poor potential as sites
for buildings, roads, and waste disposal systems because
of flooding. The steeper parts of map units 1, 2, 8, and 9
have poor potential for these uses because of slope and
shallowness to bedrock. The major soils in map units 2, 3,
4, 5, 6, 7, 8, and 9 are limited as sites for buildings and
roads by a moderate to high shrink-swell potential and by
low strength. Suitable sites for houses and other small
buildings, however, generally are available in other areas
of these map units.

Soil maps for detailed planning

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

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

The map units on the detailed soil maps represent an
area on the landscape made up mostly of the soil or soils
for which the unit is named. Most of the delineations
shown on the detailed soil map are phases of soil series.
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Soils that have a profile that is almost alike make up a
soil series. Except for allowable differences in texture of
the surface layer or of the underlying substratum, all the
soils of a series have major horizons that are similar in
composition, thickness, and arrangement in the profile. A
soil series commonly is named for a town or geographic
feature near the place where a soil of that series was
first observed and mapped. The Zeona series, for exam-
ple, was named for the post office of Zeona in Perkins
County.

Soils of one series can differ in texture of the surface
layer or in the underlying substratum and in slope, ero-
sion, stoniness, salinity, wetness, or other characteristics
that affect their use. On the basis of such differences, a
soil series is divided into phases. The name of a soil phase
commonly indicates a feature that affects use or manage-
ment. For example, Morton loam, 0 to 2 percent slopes, is
one of several phases within the Morton series.

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

A s80il complex consists of areas of two or more soils
that are so intricately mixed or so small in size that they
cannot be shown separately on the soil map. Each area in-
cludes some of each of the two or more dominant soils,
and the pattern and proportion are somewhat similar in
all areas. Regent-Daglum complex, 2 to 6 percent slopes,
is an example.

A 8oil association is made up of soils that are geo-
graphically associated and are shown as one unit on the
map because it is not practical to separate them. A soil
association has considerable regularity in geographic pat-
tern and in the kinds of soil that are a part of it. The ex-
tent of the soils can differ appreciably from one delinea-
tion to another; nevertheless, interpretations can be made
for use and management of the soils. Twilight-Marmarth-
Parchin association, gently rolling, is an example.

An undifferentiated group is made up of two or more
soils that could be mapped individually but are mapped as
one unit because there is little value in separating them.
The pattern and proportion of the soils are not uniform.
An area shown on the map has at least one of the domi-
nant (named) soils or may have all of them. Dimmick and
Heil soils is an undifferentiated group in this survey area.

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

Most mapped areas include places that have little or no
soil material and support little or no vegetation. Such
places are called miscellaneous areas; they are delineated
on the soil map and given descriptive names. Badland is
an example. Some of these areas are too small to be

delineated and are identified by a special symbol on the
soil map.

The acreage and proportionate extent of each map unit
are given in table 4, and additional information on proper-
ties, limitations, capabilities, and potentials for many soil
uses is given for each kind of soil in other tables in this
survey. (See “Summary of tables.”) Many of the terms
used in describing soils are defined in the Glossary.

Because of changes in the application of the soil clas-
sification system, the names of some map units on the
detailed soil maps do not fully agree with those in the
published survey of adjacent Butte County.

AaB—Absher-Loburn loams, 0 to 9 percent slopes.
This map unit consists of deep, moderately well drained
and well drained, nearly level to moderately sloping soils
that have a claypan subsoil. These soils are on terraces,
upland flats, and foot slopes and in valleys. Slopes
generally are less than 4 percent but are as much as 9
percent in some areas. The surface is uneven because
small mounds rise 4 to 10 inches above intervening low
spots. Individual areas range from 15 to about 300 acres
in size. They are about 60 percent Absher soil and 30 per-
cent Loburn soil. The Absher soil is in low areas, and the
Loburn soil is on mounds. The two soils are so closely in-
termingled that it is not practical to separate them in
mapping.

Typically, the Absher soil has a surface layer of light
brownish gray loam about 2 inches thick. The subsoil is
about 19 inches thick. It is dark gray, firm clay loam in
the upper part; grayish brown, firm clay in the next part;
and pale olive, calcareous clay loam in the lower part. The
lower part has spots and streaks of gypsum and other
salts. The underlying material to a depth of 50 inches is
light olive gray, calcareous clay loam. Below 50 inches, it
is gray, calcareous clay.

Typically, the Loburn soil has a surface layer of grayish
brown loam about 5 inches thick. The subsurface layer is
light gray silt loam about 4 inches thick. The subsoil is
about 36 inches thick. It is light brownish gray, firm clay
in the upper part; gray, calcareous, firm clay in the next
part; and light olive gray, calcareous, firm silty clay in the
lower part. Spots and streaks of gypsum are in the lower
part and extend into the underlying material. The under-
lying material to a depth of 60 inches is grayish brown,
calcareous clay. In places, the surface layer is fine sandy
loam and the subsoil contains less clay than that of the
Loburn soil.

Included with these soils in mapping are small areas of
Marmarth soils and Slickspots, which make up about 10
percent of the unit. Marmarth soils have a smooth surface
and contain less clay and sodium in the subsocil than the
Loburn soil. Slickspots are in some of the low spots. They
have salts at or near the surface.

The soils in this unit are low in fertility and moderately
low in content of organic matter. Tilth is poor. The sodi-
um and other salts in the subsoil and underlying material
affect the availability of plant nutrients. Available water
capacity is moderate. Permeability is very slow, and the
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claypan subsoil releases moisture slowly to plants and
restricts roots. Both soils shrink and swell markedly upon
drying and wetting. Runoff is slow to rapid, depending on
the slope.

Most areas remain in native grass and are used for
range. These soils have poor to fair potential for range
and poor potential for crops, tame pasture, windbreaks
and environmental plantings, wildlife habitat, recreation
uses, and most engineering uses.

These soils are best suited to range. The natural plant
cover is a mixture of mid and short grasses. Management
that maintains an adequate plant cover and ground mulch
helps prevent excessive soil losses and improves the
moisture supply for range plants. If the range is over-
grazed, the taller, more desirable grasses are replaced by
less productive short grasses and undesirable plants.
Under these conditions, a considerable amount of bare
ground is evident on the Absher soil. Proper grazing use
and deferred grazing help maintain or improve the range
condition. Range seeding helps restore the plant cover in
areas where the range condition is poor or the soil has
been disturbed.

Nearly level areas of the Loburn soil can be used for
crops and tame pasture, but the Absher soil is not suita-
ble for cultivation. In most areas the two soils are so in-
termingled that farming this unit is not feasible. Range
seeding is the preferred method of establishing plant
cover in cultivated or disturbed areas.

The Absher soil is not suited to windbreaks. Nearly
level areas of the Loburn soil can be used for windbreaks,
but the choice of trees and shrubs is limited and the at-
tainable height is less than optimum.

If buildings are constructed on these soils, properly
designing foundations and footings and diverting runoff
away from the buildings help to prevent the structure
damage caused by shrinking and swelling. A sewage
lagoon is a suitable method of waste disposal. Increasing
the size of the absorption area helps to overcome the slow
absorption of liquid waste in septic tank filter fields.

Local roads should be graded to shed water. These soils
lack sufficient strength and stability to support vehicular
traffic, but this limitation can be overcome by strengthen-
ing or replacing the base material. Capability unit VIs-3;
Absher soil in Thin Claypan range site, Loburn soil in
Claypan range site.

AbC-—Absher-Slickspots complex, 0 to 15 percent
slopes. This map unit consists of deep, moderately well
drained and well drained, nearly level to strongly sloping
soils that are intermingled with Slickspots. It is on ter-
races and uplands. The soils have a claypan subsoil.
Slopes are dominantly less than 6 percent but are as
much as 15 percent in some areas. The surface is uneven
because low mounds rise a few inches above intervening
low spots. Areas are irregularly shaped and range from
30 to about 400 acres in size. They are about 60 percent
Absher soil and 156 to 35 percent Slickspots. The
Slickspots are in slightly depressed low spots. The Absher
soil and the Slickspots are so closely intermingled that it
is not practical to separate them in mapping.

Typically, the Absher soil has a surface layer of light
brownish gray loam about 2 inches thick. The subsoil is
about 19 inches thick. It is dark gray, firm clay loam in
the upper part; grayish brown, firm clay in the next part;
and pale olive, calcareous clay loam in the lower part. The
lower part has spots and streaks of gypsum and other
salts. To a depth of 50 inches, the underlying material is
light olive gray, calcareous clay loam. Below 50 inches, it
is gray, calcareous clay. In places, the surface layer is fine
sandy loam and the subsoil contains less clay than that of
the Absher soil. In some areas the surface layer is more
than 4 inches thick.

Slickspots have a light gray surface crust over massive
clay or clay loam. They have visible salts. at or near the
surface.

Included in this unit in mapping are small areas of
Blackhall, Cabbart, Marmarth, and Twilight seils, which
make up 5 to 256 percent of the unit. Blackhill and Cab-
bart soils are on the tops and upper sides of the ridges on
the higher parts of the landscape. They are shallow over
bedrock. Marmarth and Twilight soils also are on the
higher parts of the landscape. They are moderately deep
over bedrock. These included soils contain less sodium
than the Absher soil.

The Absher soil is low in fertility and moderately low
in content of organic matter. Tilth is poor. The sodium
and other salts in the subsoil and underlying material af-
fect the availability of plant nutrients. Available water
capacity is moderate. Permeability is very slow, and the
claypan subsoil releases moisture slowly to plants and
restricts roots. Tilth is very poor and permeability very
slow in the Slickspots. The Absher soil shrinks and swells
markedly upon drying and wetting. Runoff is slow to
rapid, depending on the slope.

Most areas remain in native grass and are used for
range. This unit has poor potential for crops, tame
pasture, range, windbreaks and environmental plantings,
wildlife habitat, recreation uses, and most engineering
uses. :

This unit is best suited to range. The natural plant
cover is a mixture of mid and short grasses on the
Absher soil, but little or no vegetation grows on the
Slickspots. Management that maintains an adequate plant
cover and ground mulch on the Absher soil helps prevent
excessive soil losses and improves the moisture supply for
range plants. If the range is overgrazed, the mid grasses
are replaced by less productive short grasses and un-
desirable plants and the amount of bare ground generally
increases. Proper grazing use and deferred grazing help
maintain or improve the range condition. Range seeding
is difficult because of the Slickspots.

This unit is not suited to cultivated crops, tame pasture,
and windbreaks. Range seeding is the preferred method
of establishing a plant cover in disturbed areas. Suited
trees and shrubs can be planted on the Absher soil for
special purposes if they are given special care, but growth
and survival are poor.
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If buildings are constructed on this unit, properly
designing foundations and footings and diverting runoff
away from the buildings help to prevent the structure
damage caused by shrinking and swelling. Sewage lagoons
can be installed in areas where slopes are less than 7 per-
cent, but the slow absorption of liquid waste in septic
tank filter fields is difficult to overcome.

Local roads should be graded to shed water, and suita-
ble base material should be hauled in to satisfactorily sup-
port vehicular traffic. Absher soil in capability unit VIs-3,
Thin Claypan range site; Slickspots in capability unit
VIIIs-3, not assigned to a range site.

Ac—Absher-Trembles-Slickspots complex, channeled.
This map unit consists of deep, well drained and
moderately well drained soils and Slickspots on low ter-
races and bottom land in narrow valleys along
drainageways. It is subject to flooding in some years,
especially in the areas of Trembles soil. Slopes range
from O to 6 percent. Areas are long and narrow and
generally are dissected by shallow drainageways about 3
feet deep and 6 feet wide. They range from 20 to about
200 acres in size. They are about 50 percent Absher soil,
20 percent Trembles soil, and 15 percent Slickspots.

The Absher soil and Slickspots are on low terraces and
are very closely intermingled. The Trembles soil occurs as
narrow strips on bottom land along drainageways. The
two soils and the Slickspots are so closely intermingled
that it is not practical to separate them in mapping.

Typically, the Absher soil has a surface layer of light
brownish gray loam about 2 inches thick. The subsoil is
about 19 inches thick. It is dark gray, firm clay loam in
the upper part; grayish brown, firm clay in the next part;
and pale olive, calcareous clay loam in the lower part. The
lower part has spots and streaks of gypsum and other
salts. To a depth of 50 inches, the underlying material is
light olive gray, calcareous clay loam. Below 50 inches, it
is gray, calcareous clay. In places, the surface layer is fine
sandy loam and the subsoil contains less clay than that of
the Absher soil. In some areas the surface layer is more
than 4 inches thick.

Typically, the Trembles soil has a surface layer of gray-
ish brown fine sandy loam about 6 inches thick. The un-
derlying material to a depth of 60 inches is light brownish
gray, calcareous, very friable fine sandy loam. It is
stratified with lenses of loamy fine sand and very fine
sandy loam in the upper part. In places the soil is a loam
that contains more clay than the Trembles soil.

Slickspots have a light gray surface crust over massive
clay or clay loam. They have visible salts at or near the
surface.

Included in this unit in mapping are small areas of
Cabba, Lohler, Morton, and Shambo soils and Flu-
vaquents, saline. These included areas make up about 15
percent of the unit. The shallow Cabba soils and the
moderately deep Morton soils are on the sides of narrow
valleys. The Fluvaquents are in low, wet spots and have
salts at or near the surface. The clayey Lohler soils are
intermingled with the Trembles soil in some areas. The

Shambo soils are on some of the low terraces. They have
a texture of loam and are deeper to carbonates than the
Trembles soil.

The soils in this unit are low in fertility and moderately
low or low in content of organic matter. Available water
capacity is moderate in the Absher and Trembles soils.
Tilth is poor in the Absher soil. This soil takes in water
very slowly, and the claypan subsoil releases moisture
slowly to plants and restricts roots. Permeability is
moderately rapid in the Trembles soil. The Absher soil
shrinks and swells markedly upon drying and wetting.
Runoff is slow to medium.

Almost all areas remain in native vegetation and are
used for range. This unit has poor potential for crops,
windbreaks and environmental plantings, and most en-
gineering uses. The Absher soil has poor potential for
tame pasture, range, wildlife habitat, and recreation uses.
The Trembles soil has fair potential for tame pasture and
hayland and for rangeland wildlife habitat, good potential
for range, and fair to good potential for recreation uses.

This unit is best suited to range. The natural plant
cover is a mixture of mid and short grasses on the
Absher soil and a mixture of tall and mid grasses on the
Trembles soil. In some places along channels, scattered
native trees and shrubs grow on the Trembles soil. Little
or no vegetation grows on the Slickspots. If the range is
overgrazed, the taller, more desirable grasses are
replaced by less productive short grasses and undesirable
plants. Under these conditions, a considerable amount of
bare ground is evident on the Absher soil and the
Slickspots. Proper grazing use and deferred grazing help
maintain or improve the range condition.

This unit is not suited to crops, tame pasture, and wind-
breaks. The Trembles soil normally is suited to these
uses, but in this unit it occurs as small areas that are dis-
sected by meandering channels. As a result, farming is
not practical. In places the Trembles soil can be used for
gardens, tame pasture plantings, and special plantings of
trees and shrubs.

This unit is poorly suited as a site for buildings. The
Trembles soil is not suited as a site for buildings because
of flooding. If buildings are constructed on the Absher
soil, properly designing foundations and footings and
diverting runoff away from the buildings help to prevent
the structure damage caused by shrinking and swelling.
Sewage lagoons can be constructed on the Absher soil,
but this unit generally is not suited to septic tank filter
fields because of the flooding on the Trembles soil and
the slow absorption of liquid waste in the areas of Absher
soil and Slickspots.

Local roads should be graded above expected flood
levels. Low strength limits the ability of the Absher soil
to support vehicular traffic, but this limitation can be
overcome by strengthening or replacing the base materi-
al. Absher soil in capability unit VIs-3, Thin Claypan
range site; Trembles soil in capability unit VIw-1, Over-
flow range site; Slickspots in capability unit VIIIs-3, not
assigned to a range site.
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AdD—Amor-Cabba loams, 6 to 15 percent slopes. This
map unit consists of moderately deep and shallow, well
drained, moderately sloping to strongly sloping soils on
uplands. Areas are irregularly shaped and range from 20
to about 800 acres in size. They are about 55 to 70 per-
cent Amor soil and 15 to 30 percent Cabba soil. The Amor
soil is on the mid and lower parts of the landscape. The
Cabba soil is on the tops and upper sides of ridges and
knolls. The two soils are so closely intermingled that it is
not practical to separate them in mapping.

Typically, the Amor soil has a surface layer of dark
grayish brown loam about 8 inches thick. The subsoil is
about 17 inches of friable loam. It is brown in the upper
part and light brownish gray in the lower part. The lower
part is calcareous and has spots and streaks of lime that
extend into the underlying material. The underlying
material to a depth of 34 inches is light yellowish brown,
calcareous loam. Soft, loamy siltstone is at a depth of 34
inches. In places the subsoil is clay loam and contains
more clay than that of the Amor soil. In some areas the
soil is a fine sandy loam that contains less clay than the
Amor soil.

Typically, the Cabba soil has a surface layer of grayish
brown loam about 3 inches thick. The underlying material
to a depth of 14 inches is light brownish gray, calcareous,
friable silt loam. Soft siltstone is at a depth of 14 inches.
In places the depth to siltstone is more than 20 inches. In
some areas the soil is a loamy very fine sand.

Included with these soils in mapping are small areas of
Arnegard, Belfield, Regent, and Rhoades soils, which
make up about 15 percent of the unit. The deep Arnegard
soils are in swales. The deep Belfield and Rhoades soils
are on foot slopes and in swales. They have a clayey sub-
soil and contain more sodium than the Amor soil. The Re-
gent soils are on the middle part of the landscape. They
contain more silt and clay than the Amor soil.

The Amor soil is medium in fertility and moderate in
content of organic matter. The Cabba soil is low in fertili-
ty and in organic-matter content. Available water capaci-
ty is low or moderate in the Amor soil and very low in
the Cabba soil. Permeability is moderate in both soils.
The shrink-swell potential is moderate. Runoff is rapid.

Most of the acreage remains in native grass and is used
for range and hay. About 25 percent is used for crops and
tame pasture and hay. These soils have fair to poor
potential for crops, tame pasture and hay, and most en-
gineering uses and good to fair potential for range, range-
land wildlife habitat, and most recreation uses. The Amor
soil has good potential and the Cabba soil poor potential
for windbreaks and environmental plantings.

These soils are well suited to range. The natural plant
cover is a mixture of mid and short grasses. Management
that maintains an adequate plant cover and ground mulch
helps to prevent excessive soil losses and improves the
moisture supply for range plants. If the range is over-
grazed, the taller, more desirable grasses lose vigor and
are replaced by less productive short grasses. Proper
grazing use and deferred grazing help maintain or im-

prove the range condition. Range seeding helps restore
plant cover in areas where the range condition is poor or
the soil has been disturbed.

The Amor soil is suited to small grain, alfalfa, and tame
grasses, but the Cabba soil is not suited to farming
because of low fertility and a very severe erosion hazard.
Controlling erosion and soil blowing is the main concern if
this unit is farmed. Stubble mulch, crop residue manage-
ment, close-sown crops, minimum tillage, contour farming,
terraces, and grassed waterways help control erosion and
soil blowing and conserve moisture. Returning crop
residue to the soil helps maintain fertility and tilth.

Seeding cultivated areas to tame pasture is an effective
way of controlling erosion and soil blowing. All climati-
cally suited pasture plants grow well on the Amor soil.
Proper stocking rates, rotation grazing, applications of
fertilizer, and weed control help keep the pasture in good
condition after it is established. Range seeding is the
preferred method of establishing a grass cover in cul-
tivated areas where the Cabba soil is significant in ex-
tent.

Windbreaks can be planted on the Amor soil. A year of
fallow prior to planting helps to eliminate grass and
weeds and conserves moisture. Planting the trees and
shrubs on the contour helps control erosion and conserves
moisture.

If buildings are constructed on these soils, properly
designing foundations and footings and diverting water
away from the buildings help to prevent the structure
damage caused by shrinking and swelling. Enlarging the
absorption area helps to overcome the slow absorption of
liquid waste and the moderate depth to bedrock in septic
tank filter fields on the Amor soil and the included soils
on the lower part of the landscape. Sewage lagoons can
be constructed on the lower part of the landscape. Sealing
the sides and bottom of the lagoon helps prevent exces-
sive seepage.

Local roads should be graded to shed water, and the
base material should be strengthened to support vehicular
traffic. Roadside erosion-control measures are needed in
the borrow areas along graded roads. Amor soil in capa-
bility unit IVe-1, Silty range site; Cabba soil in capability
unit Vle-11, Shallow range site.

Ar—Arnegard loam. This deep, moderately well
drained, nearly level soil is in swales on uplands and ter-
races. Most areas receive runoff from adjacent soils, but
the flooding is of brief duration and generally the
moisture is beneficial. Areas are long and narrow and
range from 10 to about 50 acres in size. Slopes are con-
cave. They generally are less than 2 percent but are as
much as 4 percent in some included areas.

Typically, the surface layer is grayish brown loam
about 11 inches thick. The subsoil is about 29 inches of
grayish brown, friable loam. The lower part is calcareous
and has spots of lime that extend into the underlying
material. To a depth of 46 inches, the underlying material
is light brownish gray, calcareous loam. Below 46 inches,
it is grayish brown, calcareous fine sandy loam.
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Included with this soil in mapping are small areas of
Belfield and Morton soils, which make up less than 10
percent of the unit. The Belfield soil is along small
drainageways in some areas. It has a more clayey subsoil
than the Arnegard soil and contains more sodium. The
moderately deep Morton soil is on the edge of some areas.

This Arnegard soil is high in fertility and organic-
matter content. Tilth is good. Permeability is moderate,
and available water capacity is high. The water table is at
a depth of 3 to 6 feet early in the growing season in some
years. The shrink-swell potential is moderate. Runoff is
slow.

Most areas are farmed. This so0il has good potential for
crops, tame pasture and hayland, range, windbreaks and
environmental plantings, and openland wildlife habitat;
fair to poor potential for recreation uses; and poor poten-
tial for most engineering uses.

This soil is well suited to corn, small grain, alfalfa, and
tame grasses. A shortage of moisture during dry years is
the main limitation if the soil is cropped. Spring planting
is delayed in some years, but in most years the runoff
that accumulates on the soil is beneficial. The hazards of
erosion and soil blowing are slight. Stubble mulch and
crop residue management help conserve moisture and
control erosion and soil blowing. Grassed waterways help
prevent gullying. Returning crop residue to the soil helps
maintain fertility and tilth.

All climatically suited pasture plants grow well on this
soil. Proper stocking rates, rotation grazing, applications
of fertilizer, and weed control help keep the pasture in
good condition after it is established.

This soil is well suited to range. The natural plant cover
is a mixture of tall and mid grasses. If the range is over-
grazed, the tall grasses lose vigor and are replaced by
less productive mid and short grasses. Proper grazing use
and deferred grazing help maintain or improve the range
condition.

This soil is well suited to windbreaks and environmen-
tal plantings. All climatically suited trees and shrubs
grow well because of the favorable moisture regime. A
year of fallow prior to planting helps eliminate grasses
and weeds and conserves moisture.

This soil is poorly suited as a site for buildings because
of the flood hazard. Properly designing foundations and
footings and diverting runoff away from the buildings
help to prevent the structure damage caused by shrinking
and swelling. Because of the flood hazard, this soil is not
suitable as a site for septic tank filter fields. Excessive
seepage from sewage lagoons and farm ponds can be
prevented by sealing the bottom and sides of the lagoons
and the reservoir area of the ponds.

Local roads should be graded above expected flood
levels. Low strength limits the ability of this soil to sup-
port vehicular traffic, but strengthening the base material
helps to overcome this limitation. Capability unit IIc-3;
Overflow range site.

Ba—Badland. This map unit consists mainly of eroding
exposures of shale, siltstone, and sandstone around the

head of drainageways on the sides of ridges and buttes
(fig. 4). Slopes range from nearly level on hilltops to very
steep on the sides of entrenched drainageways. Areas are
irregularly shaped and range from 10 to 150 acres or
more in size. They are about 75 to 90 percent Badland.

Included with this unit in mapping are small, grass-
covered areas, which make up 10 to 25 percent of the
unit. These are areas mainly of the shallow Blackhall,
Cabba, Cabbart, Cohagen, and Wayden soils on the tops
and vegetated sides of ridges and buttes.

This map unit has poor potential for most uses. The
Badland is bare or nearly bare of vegetation. Scattered
annuals and forbs provide some browse for wildlife. In
some areas the included soils provide grazing for
livestock, but many of these small areas are inaccessible
and available sites for livestock water are scarce. Capa-
bility unit VIIIs-2; not assigned to a range site.

Bb-—Banks loamy fine sand. This deep, nearly level to
gently undulating, excessively drained or somewhat ex-
cessively drained soil is on bottom land. Areas are long
and irregularly shaped and range from 15 to 1,000 acres
in size. Slopes are mostly less than 2 percent, but the sur-
face commonly is uneven because of low ridges and
swales formed by flood water or hummocks and hollows
formed by soil blowing. Sand blowouts are in the hum-
mocky parts of some areas.

Typically, the surface layer is light brownish gray, cal-
careous loamy fine sand about 6 inches thick. The under-
lying material to a depth of 24 inches is light gray, cal-
careous, very friable sandy loam and light brownish gray,
caleareous, loose loamy fine sand. Below this to a depth of
60 inches is light gray, calcareous fine sand. Recent
deposits of gravelly sand are near the stream channel in
some areas. In places the content of sand is lower than
that of the Banks soil.

This soil is low in fertility and in content of organic
matter. Available water capacity is low. Permeability is
rapid, and runoff is slow. In some years the water table is
at a depth of 4 to 6 feet early in the growing season.

Most areas remain in native vegetation and are used
for range. This soil has good potential for range; fair
potential for rangeland wildlife habitat; and poor potential
for crops, tame pasture and hay, windbreaks and environ-
mental plantings, and most recreation and engineering
uses.

This soil is best suited to range. The natural plant
cover is a mixture of tall, mid, and short grasses. Scat-
tered native trees and shrubs in some areas provide
winter protection for wildlife and livestock. Management
that maintains an adequate grass cover and ground mulch
helps control soil blowing and improves the moisture
supply for range plants. If the range is overgrazed, the
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