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This soil survey is a publication of the National Cooperative Soil Survey, a
joint effort of the United States Department of Agriculture and other federal
agencies, state agencies including the Agricultural Experiment Stations, and
local agencies. The Soil Conservation Service has leadership 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, handicap, or age.

Major tieldwork for this soil survey was completed in 1983. Soil names and
descriptions were approved in 1984. Unless otherwise indicated, statements in
this publication refer to conditions in the survey area in 1984. This survey was
made cooperatively by the Soil Conservation Service, the Forest Service, and
the South Dakota Agricultural Experiment Station. It is part of the technical
assistance furnished to the Harding County Conservation District. Financial
assistance was furnished by the Old West Regional Commission and the Forest
Service.

Soil maps in this survey may be copied without permission. Enlargement of
these maps, however, could cause misunderstanding of the detail of mapping.
If enlarged, maps do not show the small areas of contrasting soils that could
have been shown at a larger scale,

Cover: An area of Cabbart-Rock outcrop complex, 15 to 40 percent slopes, in the
foreground. An area of Rock outcrop-Reva complex, 15 to 60 percent slopes, is on the
escarpment in the background.
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Foreword

This soil survey contains information that can be used in land-planning
programs in Harding County. It contains predictions of soil behavior for selected
land uses. The survey also highlights limitations and hazards inherent in the
soil, improvements needed to overcome the limitations, and the impact of
selected land uses on the environment.

This soil survey is designed for many different users. Farmers, ranchers,
foresters, and agronomists can use it to evaluate the potential of the soil and
the management needed for maximum food and fiber production. Planners,
community officials, engineers, developers, builders, and home buyers can use
the survey to plan land use, select sites for construction, and identify special
practices needed to ensure proper performance. Conservationists, teachers,
students, and specialists in recreation, wildlife management, waste disposal,
and pollution control can use the survey to help them understand, protect, and
enhance the environment.

Great differences in soil properties can occur within short distances. Some
soils are seasonally wet or subject to flooding. Some are shallow to bedrock.
Some are too unstable to be used as a foundation for buildings or roads.
Clayey or wet soils are poorly suited to use as septic tank absorption fields. A
high water table makes a soil poorly suited to basements or underground
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
location of each soil is shown on the detailed soil maps. Each soil in the survey
area is described. Information on specific uses is given for each soil. Help in
using this publication and additional information are available at the local office
of the Soil Conservation Service or the Cooperative Extension Service.

O B g. st

C. Budd Fountain
State Conservationist
Soil Conservation Service
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HARDING COUNTY is in the northwest corner of
South Dakota (fig. 1). It has a total of 1,714,771 acres,
or about 2,679 square miles. This acreage includes
about 6,750 acres of water. About 29,880 acres is
administered by the Bureau of Land Management and
73,529 acres by the Forest Service. The land
administered by the Bureau of Land Management is
intermingled with private and state-owned land. The land
administered by the Forest Service is primarily within the
boundaries of Custer National Forest.

Buffalo is the county seat and principal town in
Harding County. Camp Crook is the only other organized
town in the county. Other communities are Ludlow,
Ralph, Redig, and Reva. Only a few buildings and
foundations mark the former villages of Gustav, Harding,
and Ladner.

General Nature of the County

This section gives general information concerning the
county. It describes climate; physiography, relief, and
drainage; settlement; ranching and farming; and natural
resources.

Climate

Prepared by the National Climatic Center, Asheville, North Carolina.

Harding County generally is quite warm in summer.
Hot spells frequently occur, and cool days occasionally
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Figure 1.—Location of Harding County in South Dakota.

occur. The county is very cold in the winter, when artic
air surges over the area. Most precipitation falls late in
spring and early in summer. Snowfall is normally not too
heavy, but 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 Redig in the period
1951 to 1980. Table 2 shows probable dates of the first




freeze in fail 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 8
degrees. The lowest temperature on record, which
occurred at Redig on January 20, 1954, is -36 degrees.
In summer the average temperature is 68 degrees, and
the average daily maximum temperature is 82 degrees.
The highest recorded temperature, which occurred at
Redig on July 20, 1960, is 108 degrees.

Growing degree days are shown in table 1. They 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.

The total annual precipitation is 14.71 inches. Of this,
12 inches, or about 80 percent, usually falls in April
through September. The growing season for most crops
falls within this period. In 2 years out of 10, the rainfall in
April through September is less than 9 inches. The
heaviest 1-day rainfall during the period of record was
3.46 inches at Redig on June 14, 1976. Thunderstorms
occur on about 42 days each year, and most occur in
summer. Hail falls in small scattered areas during some
of these storms.

The average seasonal snowfall is about 40 inches.
The greatest snow depth at any one time during the
period of record was 38 inches. On the average, 47 days
of the year have at least 1 inch of snow on the ground.
The number of such days varies greatly from year to
year.

The average relative humidity in midafternoon is about
50 percent. Humidity is higher at night, and the average
at dawn is about 70 percent. The sun shines 70 percent
of the time possible in summer and 55 percent in winter.
The prevailing wind is from the north-northwest. Average
windspeed is highest, 16 miles per hour, in spring.

Physiography, Relief, and Drainage

Most of Harding County is on the Cretaceous Table
Lands, but the extreme southwest corner is in the Pierre
Hills of the Great Plains physiographic province (7). The
soils generally are nearly [evel to moderately steep, but
those near drainageways and on the sides of flat-topped
buttes are steep or very steep. On the Cretaceous Table
Lands, several prominent buttes rise above the
surrounding landscape. A few areas of “badlands” are
along the Little Missouri River.

The western part of the county is drained by the Little
Missouri River. The southern part is drained by the North
Fork of the Moreau River. The central and north-central
parts are drained by the South Fork of the Grand River
and by the larger perennial streams, such as Bull Creek,

Soil Survey

Clarke Fork Creek, and Big Nasty Creek. The northeast
corner of the county is drained by the North Fork of the
Grand River. The rest of the streams carry a significant
amount of water only in spring and after heavy rainfall.
Land elevation ranges from 2,680 feet above sea level

in an area along the North Fork of the Moreau River in
the southeast corner of the county to 4,015 feet on the
East Short Pines.

Settlement

Harding County was named after J.A. Harding, a
speaker of the Dakota Territorial House (5). It was
established in 1881. The original county included the
northern part of present-day Butte County and was eight
townships wide. After several realignments, the present
boundaries were established in February 1909.

Buffalo, in the center of the county, had a population
of 453 in 1980, and Camp Crook, in the western part,
had one of 100 (72). The remainder of the county is very
sparsely settled.

U.S. Highway 85 and South Dakota State Highways 20
and 79 are the main thoroughfares. Many rural areas are
served by poor roads and by trails. The county has no
railroads or commercial airlines. All goods are
transported by commercial trucks.

Ranching and Farming

Ranching is the principal enterprise in Harding County.
Beef cattle and sheep are the main types of livestock.
Most of the farm income is derived from the sale of
livestock and livestock products. Wool production and
the selling of lambs are the main sources of income from
sheep enterprises. Many of the crops are used as feed
for livestock. Most of the small grain is sold as a cash
crop.

About 88 percent of the acreage is range, and about
12 percent is used for cultivated crops or for tame
pasture and hay (3). Alfalfa and tame grasses are used
for hay. Spring wheat, winter wheat, and oats are the
main cultivated crops. A small acreage is used for grain
sorghum and barley.

The Harding County Conservation District was
organized in 1949. It has been instrumental in planting
grasses and trees to help control erosion. The trees also
provide protection for farmsteads and habitat for wildlife.

Natural Resources

Soil is the most important natural resource in Harding
County. it provides a growing medium for the grasses
grazed by livestock and for crops. Other important
natural resources are oil, water, timber, sand and gravel,
and wildlife.

The principal sources of water for livestock are
impoundments of surface runoff and shallow wells. A few
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artesian wells that extend into the Dakota Formation
provide additional water, but the quality is poor (4). The
Little Missouri River is a source of water for livestock,
irrigation, and wildlife. Shallow wells on flood plains and
terraces provide a limited supply of water.

Oil is a source of income in the north-central part of
the county. The wells are marginal for economic
development, however, because production is low.

The timbered areas dominantly support ponderosa
pine. They are in the North and South Cave Hills, in the
East and West Short Pines, and on the Slim Buttes.

Antelope, deer, and grouse are the main wildlife
resources in the county. Coyotes and red fox are the
chief predators.

The deposits of sand and gravel in the county are
mainly on scattered terrace scarps. These deposits
range from a few inches to many feet in thickness.
Because of an excess amount of fine rock fragments,
such as shale, chalk, and clay ironstone, most of the
sand and gravel is unsuitable as construction material
and concrete aggregate. It is suitable, however, as
subgrade material for roads and as bituminous
aggregate. Porcellanite is used for gravel in the northern
part of the county. This material breaks down into a red,
very dusty clay after several years.

How This Survey Was Made

This survey was made to provide information about the
soils in the survey area. The information includes a
description of the soils and their location and a
discussion of the suitability, limitations, and management
of the soils for specified uses. Soil scientists observed
the steepness, length, and shape of slopes; the general
pattern of drainage; the kinds of crops and native plants
growing on the soils; and the kinds of bedrock. They dug
many holes to study the soil profile, which is the
sequence of natural layers, or horizons, in a soil. The
profile extends from the surface down into the
unconsolidated material in which the soil formed. The
unconsolidated material is devoid of roots and other
living organisms and has not been changed by other
biologic activity.

The soils in the survey area occur in an orderly pattern
that is related to the geology, the landforms, relief,
climate, and the natural vegetation of the area. Each
kind of soil is associated with a particular kind of
landscape or with a segment of the landscape. By
observing the soils in the survey area and relating their
position 1o specific segments of the landscape, a soil
scientist develops a concept, or model, of how the soils
were formed. Thus, during mapping, this model enables
the soil scientist to predict with considerable accuracy
the kind of soil at a specific location on the landscape.

Commonly, individual soils on the landscape merge
into one another as their characteristics gradually
change. To construct an accurate soil map, however, soil

scientists must determine the boundaries between the
soils. They can observe only a limited number of soil
profiles. Nevertheless, these observations, suppiemented
by an understanding of the soil-landscape reiationship,
are sufficient to verify predictions of the kinds of soil in
an area and to determine the boundaries.

Soil scientists recorded the characteristics of the soil
profiles that they studied. They noted soil color, texture,
size and shape of soil aggregates, kind and amount of
rock fragments, distribution of plant roots, acidity, and
other features that enable them to identify soils. After
describing the soils in the survey area and determining
their properties, the soil scientists assigned the soils to
taxonomic classes (units). Taxonomic classes are
concepts. Each taxonomic class has a set of soil
characteristics with precisely defined limits. The classes
are used as a basis for comparison to classify soils
systematically. The system of taxonomic classification
used in the United States is based mainly on the kind
and character of soil properties and the arrangement of
horizons within the profile. After the soil scientists
classified and named the soils in the survey area, they
compared the individual soils with similar soils in the
same taxonomic class in other areas so that they could
confirm data and assemble additional data based on
experience and research.

While a soil survey is in progress, samples of some of
the soils in the area generally are collected for laboratory
analyses and for engineering tests. Soil scientists
interpreted the data from these analyses and tests as
well as the field-observed characteristics and the soil
properties in terms of expected behavior of the soils
under different uses. Interpretations for all of the soils
were field tested through observation of the soils in
different uses under different levels of management.
Some interpretations are modified to fit local conditions,
and new interpretations sometimes are developed to
meet local needs. Data were assembled from other
sources, such as research information, production
records, and field experience of specialists. For example,
data on crop yields under defined levels of management
were assembled from farm records and from field or plot
experiments on the same kinds of soil.

Predictions about soil behavior are based not only on
soil properties but also on such variables as climate and
biological activity. Soil conditions are predictable over
long periods of time, but they are not predictable from
year to year. For example, soil scientists can state with a
fairly high degree of probability that a given soil will have
a high water table within certain depths in most years,
but they cannot assure that a high water table will
always be at a specific level in the soil on a specific
date.

After soil scientists located and identified the
significant natural bodies of soil in the survey area, they
drew the boundaries of these bodies on aerial
photographs and identified each as a specitic map unit.



Aerial photographs show trees, buildings, fields, roads,
and rivers, all of which help in locating boundaries
accurately.

Map Unit Composition

A map unit delineation on a soil map represents an
area dominated by one major kind of soil or an area
dominated by several kinds of soil. A map unit is
identified and named according to the taxonomic
classification of the dominant soil or soils. Within a
taxonomic class there are precisely defined limits for the
properties of the soils. On the landscape, however, the
soils are natural objects. In common with other natural
objects, they have a characteristic variability in their
properties. Thus, the range of some observed properties
may extend beyond the limits defined for a taxonomic
class. Areas of soils of a single taxonomic class rarely, if
ever, can be mapped without including areas of soils of
other taxonomic classes. Consequently, every map unit
is made up of the soil or soils for which it is named and
some soils that belong to other taxonomic classes.
These latter soils are called inclusions or included soils.

Most inclusions have properties and behavioral
patterns similar to those of the dominant soil or soils in
the map unit, and thus they do not affect use and

management. These are called noncontrasting (similar)
inclusions. They may or may not be mentioned in the
map unit descriptions. Other inclusions, however, have
properties and behavior divergent enough to affect use
or require different management. These are contrasting
(dissimilar) inclusions. They generally occupy small areas
and cannot be shown separately on the soil maps
because of the scale used in mapping. The inclusions of
contrasting soils are mentioned in the map unit
descriptions. A few inclusions may not have been
observed and consequently are not mentioned in the
descriptions, especially where the soil pattern was so
complex that it was impractical to make enough
observations to identify all of the kinds of soil on the
landscape.

The presence of inclusions in a map unit in no way
diminishes the usefulness or accuracy of the soil data.
The objective of soil mapping is not to delineate pure
taxonomic classes of soils but rather to separate the
landscape into segments that have similar use and
management requirements. The delineation of such
landscape segments on the map provides sufficient
information for the development of resource plans, but
onsite investigation is needed to plan for intensive uses
in small areas.



General Soil Map Units

The general soil map at the back of this publication
shows the soil associations in this survey area. Each
association has a distinctive pattern of soils, relief, and
drainage. Each is a unique natural landscape. Typically,
an association consists of one or more major soils and
some minor soils. It is named for the major soils. The
soils making up one association can occur in another but
in a different pattern.

The general soil map can be used to compare the
suitability of large areas for general land uses. Areas of
suitable soils can be identified on the map. Likewise,
areas where the soils are not suitable can be identified.

Because of its small scale, the map is not suitable for
planning the management of a farm or field or for
selecting a site for a road or building or other structure.
The soils in any one association differ from place to
place in slope, depth, drainage, and other characteristics
that affect management.

The 16 associations on the general soil map of the
county have been grouped for broad interpretive
purposes. The associations and the groups are
described on the pages that follow. The names of the
associations do not coincide exactly with those on the
general soil maps in the published surveys of Butte and
Perkins Counties, which are adjacent to this county.
Differences are the result of variations in the design and
composition of the associations or changes and
refinements in series concepts.

Soil Descriptions

Nearly Level to Very Steep, Clayey Soils on Uplands,
Terraces, and Foot Slopes

These soils dominantly are nearly level to strongly
sloping but range to very steep in places. They make up
about 3 percent of the county. Nearly all of the acreage
is range. Controlling water erosion is the main
management concern.

1. Swanboy Association

Deep, well drained, nearly level to moderately sloping,
clayey soils on foot slopes and terraces

This association is on foot slopes and terraces in the
southwestern part of the county. The landscape is
characterized by long, smooth slopes. The slopes
generally are nearly level to gently sloping but are

moderately sloping in places. The drainage pattern is
poorly defined, but narrow, meandering stream channels
are in some areas.

This association makes up about 1 percent of the
county. It is about 55 percent Swanboy soils and 45
percent minor soils.

The Swanboy soils have a slope of 0 to 9 percent.
Typically, the surface layer is olive gray, calcareous clay.
The subsaoil is light olive gray, calcareous clay. It has
nests of gypsum crystals and other saits in the lower
part. The underlying material is pale olive and olive,
calcareous clay. It has many nests of gypsum crystals
and other salts throughout.

Minor in this association are the Hisle, Kyle, and
Twotop soils and Slickspots. The sodium affected Hisle
soils are in small depressions. Kyle and Twotop soils are
deeper to visible salts than the Swanboy soils. They are
near the edges of the association. Slickspots are in
scattered areas throughout the association. They have a
puddled or slick surface. They generally do not support
vegetation.

Nearly all of this association is range. Controlling water
erosion and preventing surface compaction are the main
management concerns. The association is suited to
range and to rangeland wildlife habitat. It generally is
unsuited to cultivated crops and to tame pasture and hay
because of extremely poor tilth.

2. Lismas-Winler Association

Shallow and moderately deep, well drained, gently
sloping to very steep, clayey soils on uplands

This association is on uplands in the southwestern
part of the county. The landscape is characterized by
steep slopes and by deeply entrenched drainageways.
The soils generally are moderately sloping to very steep
but are gently sloping in some areas. The drainage
pattern is well defined.

This association makes up about 2 percent of the
county. It is about 40 percent Lismas soils, 35 percent
Winler soils, and 25 percent minor soils (fig. 2).

The shallow Lismas soils are on ridges and the upper
side slopes. Slopes range from 3 to 60 percent.
Typically, the surface layer is olive gray clay. The
underlying material is olive gray clay. It has many nests
of gypsum crystals throughout. Olive shale is at a depth
of about 15 inches.
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Figure 2.-—~Pattern of soils and parent material in the Lismas-Winler association.

The moderately deep Winler soils are on side slopes.
Slopes range from 2 to 15 percent. Typically, the surface
layer is grayish brown clay. The subsoil is grayish brown
and light brownish gray clay. It has nests of gypsum
crystals in the lower part. The underlying material is light
brownish gray clay. It has nests of gypsum crystals and
fragments of shale throughout. Clayey shale is at a
depth of about 25 inches.

Minor in this association are the Harlem, Hisle, Hisle
Variant, Sage, Swanboy, and Twotop soils and areas of
Rock outcrop and Slickspots. The stratified Harlem soils
and the poorly drained Hisle Variant soils are on narrow
flood plains. The sodium affected Hisle soils and the
deep Swanboy and Twotop soils are on foot slopes. The
poorly drained Sage soils are along narrow
drainageways. Rock outcrop is intermingled throughout
areas of the Lismas soils. It occurs as exposures of
unweathered shale. Slickspots are intermingled
throughout areas of the Hisle soils. They have a puddled
or slick surface. They generaily do not support
vegetation.

Nearly all of this association is range. Controlling water
erosion is the main management concern. The

association is suited to range and to rangeland wildlife
habitat. It generally is unsuited to cultivated crops and to
tame pasture and hay because of the slope and shallow
depth to shale in areas of the Lismas soils and
extremely poor tilth in the Winler soils.

Nearly Level, Sandy and Loamy Soils on Flood Plains

These soils dominantly are nearly level. They make up
about 4 percent of the county. About 70 percent of the
acreage is range. Conserving moisture, improving fertility,
and controlling wind erosion are the main management
concerns.

3. Hanly-Korchea-Glendive Association

Deep, somewhat excessively drained and well drained,
nearly level, sandy and loamy soils on flood plains

This association makes up about 4 percent of the
county. It is about 35 percent Hanly soils, 30 percent
Korchea soils, 15 percent Glendive soils, and 20 percent
minor soils (fig. 3).

The somewhat excessively drained Hanly soils have a
slope of 0 to 3 percent. Typically, the surface layer is
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Figure 3.—Pattern of soils and parent material in the Hanly-Korchea-Glendive and Bullock-Parchin associations.

grayish brown, calcareous loamy fine sand. The
underlying material is light brownish gray and light olive
gray, stratified, calcareous sand and loamy fine sand.

The well drained Korchea soils have a slope of 0 to 2
percent. Typically, the surface layer is dark grayish
brown, stratified loam and silt loam. It is calcareous in
the lower part. The underlying material is grayish brown
and light brownish gray, stratified, calcareous loam, fine
sandy loam, and clay loam.

The well drained Glendive soils have a slope of 0 to 2
percent. Typically, the surface layer is grayish brown fine
sandy loam. The underlying material is light brownish
gray, olive, and pale olive, stratified, calcareous fine
sandy loam, loam, and loamy sand.

Minor in this association are the Archin, Dogiecreek,
Havre, and Sage soils and Slickspots. The sodium
affected Archin soils and the saline Dogiecreek and
Sage soils are on the low parts of the flood plains. The
loamy, light colored Havre soils are in positions on the
landscape similar to those of the Glendive soils.
Slickspots are intermingled throughout areas of the

Glendive soils. They have a puddled or slick surface.
They generally do not support vegetation.

About 70 percent of this association is range.
Controlling wind erosion and improving fertility are the
main management concerns. The association is suited to
range and to rangeland wildlife habitat. Most of the
cropland is along the Little Missouri River. Alfalfa and
small grain are the main crops. The Glendive and
Korchea soils are suited to cultivated crops and to tame
pasture and hay. The Hanly soils generally are unsuited
to cultivated crops because of a severe hazard of wind
erosion and a low available water capacity. In some
areas deciduous trees and shrubs provide protection for
livestock and wildlife.

Nearly Level to Gently Sloping, Loamy Soils on
Terraces, Fans, and Uplands

These soils dominantly are nearly level but are very
gently sloping in some places and gently sloping in
others. They make up about 6 percent of the county.



About 76 percent of the acreage is range. Controlling
wind erosion and improving tilth are the main
management concerns.

4. Chinook-Archin-Assinniboine Association

Deep, well drained, nearly level to gently sloping, loamy
soils on terraces, fans, and uplands

This association is on terraces, fans, and uplands in
the west-central part of the county. Slopes mainly are
nearly level, but some areas are gently sloping. The
drainage pattern is fairly well defined.

This association makes up about 4 percent of the
county. It is about 35 percent Chinook soils, 20 percent
Archin soils, 20 percent Assinniboine soils, and 25
percent minor soils.

The Chinook soils are on low knolls on fans and
terraces. Slopes range from 0 to 3 percent. Typically, the
surface layer is grayish brown fine sandy loam. The
subsoil is brown and light brownish gray fine sandy loam.
It is calcareous in the lower part. The underlying material
is light olive gray and light gray, calcareous fine sandy
loam.

The sodium affected Archin soils are on fans and
terraces. Slopes range from O to 6 percent. Typically, the
surface layer is grayish brown fine sandy loam. The next
layer is light brownish gray loam. The subsoil is grayish
brown and light brownish gray loam. In the lower part it
is calcareous and has gypsum crystals and other salts.
The underlying material is light brownish gray, calcareous
loam. It has gypsum crystals and other saits throughout.

The Assinniboine soils are in nearly level areas and on
low knolls on terraces and uplands. Slopes range from 0
to 6 percent. Typically, the surface layer is grayish brown
fine sandy loam. The subsoil is brown loam and sandy
clay loam in the upper part and grayish brown,
calcareous fine sandy loam in the lower part. The
underlying material is grayish brown, calcareous loamy
sand.

Minor in this association are the Bullock and Attewan
soils and Slickspots. The sodium affected Bullock soils
have a surface layer that is thinner than that of the
Archin soils. They are in small pits and depressions.
Attewan soils are underlain by gravelly material. They are
on terraces. Slickspots have a puddled or slick surface.
They are intermingled throughout areas of the Archin
soils. They generally do not support vegetation.

About 85 percent of this association is range. Some
areas are used as cropland. Alfalfa, winter wheat, spring
wheat, and oats are the main crops. Controlling wind
erosion and conserving moisture are the main
management concerns in the cultivated areas. The
association is suited to cultivated crops and to tame
pasture and hay, range, and both openland and
rangeland wildlife habitat.

Soil Survey

5. Archin-Kremlin-Bullock Association

Deep, well drained, nearly level and very gently sloping,
loamy soils on terraces, fans, and uplands

This association is on high terraces and on fans and
uplands. It is characterized by gentle rises and by
smooth areas with small depressions. Slopes mainly are
nearly level and very gently sloping but are steeper
along drainageways. In most areas the drainage pattern
is well defined, but it is poorly defined in some nearly
level areas.

This association makes up about 2 percent of the
county. It is about 35 percent Archin soils, 20 percent
Kremlin soils, 20 percent Bullock soils, and 25 percent
minor soils.

The sodium affected Archin soils are on terraces and
fans. Siopes range from O to 4 percent. Typically, the
surface layer is grayish brown fine sandy loam. The next
layer is light brownish gray loam. The subsoil is grayish
brown and light brownish gray loam. In the lower part it
is calcareous and has gypsum crystals and other salts.
The underlying material is light brownish gray, calcareous
loam. It has gypsum crystals and other salts throughout.

The Kremlin soils are on slight rises on terraces and
fans. Slopes range from 0 to 3 percent. Typically, the
surface layer is grayish brown loam. The subsoil is dark
grayish brown, light yellowish brown, and light brownish
gray loam. It is calcareous in the lower part. The
underlying material is light olive gray, stratified,
calcareous loam.

The sodium affected Bullock soils generally are in
small pits and depressions on terraces and uplands.
Slopes range from 0 to 4 percent. Typically, the surface
layer is grayish brown and light brownish gray fine sandy
loam. The subsoil is grayish brown sandy clay loam in
the upper part and light brownish gray and light gray,
calcareous sandy clay loam, loam, and clay loam in the
lower part. It has gypsum crystals and other salts in the
lower part. The underlying material is light olive gray,
calcareous fine sandy loam. It has gypsum crystals and
other salts throughout.

Minor in this association are the Assinniboine,
Attewan, and Eapa soils and Slickspots. Assinniboine
and Eapa soils are intermingled with areas of the
Kremlin soils. They have more clay in the subsoil than
the Kremlin soils. Attewan soils are on terraces. They
are 20 to 40 inches deep to gravelly material. Slickspots
are in small pits and depressions. They have a puddled
or slick surface. They do not support vegetation.

About 60 percent of this association is range. Some
areas are cultivated. Alfalfa, spring wheat, and winter
wheat are the main crops. Controlling wind erosion,
improving tilth, and conserving moisture are the main
management concerns. The association is suited to
range and rangeland wildlife habitat. The Archin and
Kremlin soils are suited to cultivated crops and to tame
pasture and hay, but the sodium affected subsoil in the
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Archin soils is a limitation. The Bullock soils are unsuited
to cultivated crops because of the sodium affected
subsoil near the surface.

Nearly Level to Very Steep, Loamy and Sandy Soils
on Uplands

These soils dominantly are nearly level to moderately
steep but are undulating to hilly in places and are very
steep along some drainageways. They make up about
44 percent of the county. About 90 percent of the
acreage is range. Controlling erosion, improving tilth, and
conserving moisture are the main management
concerns.

6. Zeona-Trey Association

Deep and moderately deep, excessively drained and well
drained, undulating to hilly, sandy soils on uplands

This association is on uplands characterized by a
hummocky topography. In most areas the drainage
pattern is poorly defined.

This association makes up about 6 percent of the
county. It is about 40 percent Zeona soils, 25 percent
Trey soils, and 35 percent minor soils.

The deep, excessively drained Zeona soils have a
slope of 2 to 25 percent. Typically, the surface layer is
dark grayish brown loamy fine sand. The underlying
material is grayish brown fine sand and loamy fine sand.

The moderately deep, well drained Trey soils generally
are on ridges. Slopes range from 2 to 25 percent.
Typically, the surface layer is dark grayish brown loamy
fine sand. The next layer is grayish brown fine sand. Soft
sandstone is at a depth of about 30 inches.

Minor in this association are the Bullock, Fleak,
Parchin, and Twilight soils and Rock outcrop. The
sodium affected Bullock and Parchin soils are in small
pits and depressions on the low parts of the landscape.
The shallow Fleak soils are on ridges. Rock outcrop is
intermingled throughout areas of the Trey soils. The
moderately deep, loamy Twilight soils are on the less
sloping parts of the landscape.

Nearly all of this association is range. Controlling wind
erosion is the main management concern. The
association is suited to range and to rangeland wildlife
habitat. It generally is unsuited to cultivated crops and to
tame pasture and hay because of a low available water
capacity and an extremely severe hazard of wind
erosion.

7. Bullock-Parchin Association

Moderately deep, well drained, nearly level to gently
sloping, loamy soils on uplands

This association is on uplands characterized by low
rises and by shallow pits and depressions. Slopes
generally are nearly level to gently sloping but are
steeper along some drainageways. In most areas the
drainage pattern is well defined.

This association makes up about 18 percent of the
county. It is about 35 percent Bullock soils, 20 percent
Parchin soils, and 45 percent minor soils (fig. 3).

The Bullock soils are in small pits and shallow
depressions. Slopes range from 0 to 6 percent. Typically,
the surface layer is grayish brown and light brownish
gray fine sandy loam. The subsoil is grayish brown sandy
clay loam in the upper part and light brownish gray and
light gray, calcareous sandy clay loam, loam, and clay
loam in the lower part. Gypsum and other salts are in the
lower part. Light gray, soft sandstone is at a depth of
about 29 inches.

The Parchin soils are on slight rises. Slopes range
from 2 to 6 percent. Typically, the surface layer is
grayish brown fine sandy loam. The subsurface layer is
light brownish gray fine sandy loam. The subsoil is
brown, grayish brown, and light brownish gray sandy clay
loam and clay loam. In the lower part it is calcareous
and has gypsum and other salts. The underlying material
is light gray, calcareous sandy clay loam. It has gypsum
and other salts throughout. Weakly consolidated
sandstone is at a depth of about 34 inches.

Minor in this association are the Cabbart, Marmarth,
Rhame, and Twilight soils and Slickspots. The shallow
Cabbart soils are on the crest of narrow ridges. The
moderately deep Marmarth, Rhame, and Twilight soils
are on the smoother parts of the side slopes. They do
not have a sodium affected subsoil. Slickspots are in
small pits and depressions. They have a puddled or slick
surface. They do not support vegetation.

Nearly all of this association is range. A small acreage
of the Parchin soils and of the minor soils is cultivated.
Controlling wind erosion, preventing compaction, and
conserving moisture are the main management
concerns. The association is suited to range and to
rangeland wildlife habitat. The Bullock soils generally are
unsuited to cultivated crops because of the sodium
affected subsoil near the surface.

8. Twilight-Parchin-Cabbart Association

Moderately deep and shallow, well drained, gently
sloping to very steep, loamy soils on uplands

This association is on uplands characterized by
smooth, gently sloping areas and by more sloping areas
that are deeply dissected. In most areas the drainage
pattern is well defined.

This association makes up about 16 percent of the
county. It is about 40 percent Twilight soils, 20 percent
Parchin soils, 20 percent Cabbart soils, and 20 percent
minor soils.

The moderately deep Twilight soils are on side slopes.
Slopes range from 6 to 25 percent. Typically, the surface
layer is grayish brown fine sandy loam. The subsoil is
brown and yellowish brown fine sandy loam and sandy
loam. The underlying material is light olive brown sandy
loam. Soft sandstone is at a depth of about 30 inches.
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The moderately deep, sodium affected Parchin soils
are in small depressions on low side slopes. Slopes
range from 2 to 15 percent. Typically, the surface layer is
grayish brown fine sandy loam. The subsurface layer is
light brownish gray fine sandy loam. The subsoil is
brown, grayish brown, and light brownish gray sandy clay
loam and clay loam. In the lower part it is calcareous
and has gypsum and other salts. The underlying material
is light gray, calcareous sandy clay loam. It has gypsum
and other salts throughout. Weakly consolidated
sandstone is at a depth of about 34 inches.

The shallow Cabbart soils are on the upper side
slopes and on ridges. Slopes range from 6 to 60
percent. Typically, the surface layer is light yellowish
brown, calcareous loam. The subsoil is pale yellow,
calcareous loam. Weakly consolidated bedrock is at a
depth of about 11 inches.

Minor in this association are the Bullock, Chinook, and
Marmarth soils. The sodium affected Bullock soils are in
small pits and depressions. They have a surface layer
that is thinner than that of the Parchin soils. The deep
Chinook soils are on foot slopes. Marmarth soils are in
positions on the landscape similar to those of the
Twilight soils. They have more clay in the subsoil than
the Twilight soils.

Nearly all of this association is range. A small acreage
of the Twilight and Parchin soils is cultivated. Controlling
wind erosion is the main management concern. The
association is suited to range and to rangeland wildlife
habitat. The Twilight and Parchin soils are suited to
cultivated crops and to tame pasture and hay. The
Cabbart soils generally are not suited to cultivated crops
because they are shallow over bedrock.

9. Reeder-Rhoades Association

Moderately deep, well drained, nearly level to strongly
sloping, loamy soils on uplands

This association is on uplands characterized by gently
sloping areas and by smooth areas with small
depressions. Slopes mainly are nearly level to gently
sloping but are steeper along drainageways. In most
areas the drainage pattern is well defined, but it is poorly
defined in some nearly level areas.

This association makes up about 4 percent of the
county. it is about 45 percent Reeder soils, 25 percent
Rhoades soils, and 30 percent minor soils.

Reeder soils are on slight rises and the upper side
slopes. Slopes range from 0 to 15 percent. Typically, the
surface layer is grayish brown loam. The subsoil is
grayish brown, light brownish gray, and light gray loam
and clay loam. Light gray, soft sandstone is at a depth of
about 30 inches.

The sodium affected Rhoades soils are in small pits
on low side slopes. Slopes range from 0 to 9 percent.
Typically, the surface layer is grayish brown loam. The
subsoil is grayish brown silty clay loam and silty clay. In
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the lower part it is calcareous and has gypsum and other
salts. Soft sandstone is at a depth of about 32 inches.

Minor in this association are the Amor, Cabba,
Daglum, Grail, and Korchea soils and Slickspots. Amor
soils are in positions on the landscape similar to those of
the Reeder soils. They have less clay in the subsoil than
the Reeder soils. The shallow Cabba soils are on ridges.
Daglum soils are on smali flats and in depressions. They
have a surface layer that is thicker than that of the
Rhoades soils. Grail soils are in swales. They are dark to
a depth of more than 16 inches. The stratified Korchea
soils are on narrow flood plains. Slickspots are in small
pits in areas of the Rhoades soils. They have a puddied
or slick surface. They generally do not support
vegetation.

About 80 percent of this association is range. Some
areas of the Reeder soils are cultivated. Alfalfa, small
grain, and tame grasses are the main crops. Controliing
water erosion and conserving moisture are the main
management concerns. The association is suited to
range and to rangeland wildlife habitat. The Reeder soils
are suited to cultivated crops and to tame pasture and
hay. The Rhoades soils generally are unsuited to
cultivated crops because of the sodium affected subsoil.

Rock Outcrop and Nearly Level to Very Steep,
Loamy and Gravelly Soils on Uplands

These soils dominantly are gently sloping to steep but
are nearly level in some areas and very steep along
some drainageways and on the sides of some buttes.
They make up about 26 percent of the county. About 98
percent of the acreage is range. The major soils
generally are unsuitable for cultivation. Controlling
erosion is the main management concern.

10. Cabba-Amor-Rhoades Association

Shallow and moderately deep, well drained, nearly level
to moderately steep, loamy soils on uplands

This association is on uplands characterized by ridges
and by narrow valleys. The soils generally are gently
sloping to moderately steep but are nearly level in some
areas and are very steep on some side slopes. The
drainage pattern is well defined in most areas.

This association makes up about 8 percent of the
county. It is about 35 percent Cabba soils, 25 percent
Amor soils, 20 percent Rhoades soils, and 20 percent
minor soils.

The shallow Cabba soils are on ridges and the upper
side slopes. Slopes range from 6 to 25 percent.
Typically, the surface layer is light brownish gray,
calcareous loam. The subsoil is light brownish gray and
light yellowish brown, calcareous loam. The underlying
material is light yellowish brown, calcareous loam. Soft
sandstone is at a depth of about 15 inches.

The moderately deep Amor soils are on side siopes.
Slopes range from 0 to 15 percent. Typically, the surface
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layer is grayish brown loam. The subsoil is light olive
brown, grayish brown, and light brownish gray loam. It is
calcareous in the lower part. Light gray, calcareous, soft
sandstone is at a depth of about 34 inches.

The moderately deep, sodium affected Rhoades soils
are in small pits on low side slopes. Slopes range from 0
to 9 percent. Typically, the surface layer is grayish brown
loam. The subsoil is grayish brown silty clay loam and
silty clay. In the lower part it is calcareous and has
gypsum and other salts. Soft sandstone is at a depth of
about 32 inches.

Minor in this association are the Arnegard, Daglum,
Grail, and Korchea soils and Slickspots. The deep
Arnegard and Grail soils are in swales. They are dark to
a depth of more than 16 inches. Daglum soils are on
slight rises throughout areas of the Rhoades soils. The
stratified Korchea soils are on narrow flood plains.
Slickspots are in small pits and depressions throughout
areas of the Rhoades soils. They have a puddled or slick
surface. They generally do not support vegetation.

About 80 percent of this association is range. Some of
the less sloping areas of the Amor soils are cultivated.
Alfalfa, small grain, and tame grasses are the main
crops. Controlling water erosion and conserving moisture
are the main management concerns. The association is
suited to range and to rangeland wildlife habitat. The
Amor soils are suited to cultivated crops and to tame
pasture and hay. The Cabba soils generally are unsuited
to cultivated crops because they are shallow over
bedrock. The sodium affected subsoil near the surface of
the Rhoades soils restricts the penetration of plant roots.

11. Cabbart-Rock Outcrop-Delridge Association

Rock outcrop and shallow and moderately deep, well
drained, moderately sloping to very steep, loamy soils on
uplands

This association is on uplands generally characterized
by moderately steep areas and by steeper slopes that
are deeply dissected and are below areas where
bedrock crops out. In most areas the drainage pattern is
well defined.

This association makes up about 10 percent of the
county. It is about 40 percent Cabbart soils, 20 percent
Rock outcrop, 15 percent Delridge soils, and 25 percent
minor soils (fig. 4).

The shallow Cabbart soils are on side slopes. Slopes
range from 6 to 60 percent. Typically, the surface layer is
light yellowish brown, calcareous loam. The subsoil is
pale yellow, calcareous loam. Weakly consolidated
bedrock is at a depth of about 11 inches.

The Rock outcrop is in areas of rimrock and on the
sides of deeply dissected drainageways. It occurs as
layers of sandstone, siltstone, and clayey shale and thin
bands of lignite.

The moderately deep Delridge soils are on low side
slopes. Slopes range from 6 to 40 percent. Typically, the
surface layer is brown loam. The subsoil is light gray,
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calcareous loam. The underlying material is light
brownish gray and light gray, calcarecus loam. Weakly
consolidated bedrock is at a depth of about 25 inches.

Minor in this association are the Bullock, Glendive,
Korchea, Marmarth, Parchin, Rhame, and Twilight soils.
The sodium affected Bullock and Parchin soils are in
small pits and depressions on low side slopes. Glendive
and Korchea soils are along narrow drainageways. The
moderately deep Marmarth, Rhame, and Twilight soils
are on the higher, less sloping parts of the landscape.

Nearly all of the acreage is range. Controlling water
erosion is the main management concern. This
association is suited to range and to rangeland wildlife
habitat. It generally is unsuited to cultivated crops and to
tame pasture and hay because of the slope of the
Cabbart and Delridge soils, the shallow depth to bedrock
in the Cabbart soils, and the Rock outcrop.

12. Reva-Rockoa Association

Shallow and deep, well drained, moderately sloping to
very steep, gravelly and loamy soils on uplands

This association is on uplands characterized by
moderately sloping areas and by deeply dissected
drainageways. It is in areas known as the Slim Buttes
and the East and West Short Pines. These areas support
a sparse or moderate stand of evergreen trees and
shrubs. The drainage pattern is well defined.

This association makes up about 6 percent of the
county. It is about 35 percent Reva soils, 20 percent
Rockoa soils, and 45 percent minor soils.

The shailow Reva soils are on the upper side slopes.
Slopes range from 6 to 70 percent. Typically, the surface
layer is light brownish gray, calcareous gravelly very fine
sandy loam. The underlying material is light brownish
gray and white, calcareous very gravelly very fine sandy
loam. White, hard sandstone is at a depth of about 16
inches.

The deep Rockoa soils are on low side slopes on
pine-covered hills and along narrow drainageways.
Slopes range from 6 to 60 percent. Typically, the surface
is covered with partially decomposed forest litter. The
surface layer is black loam. The subsurface layer is light
gray loam. The next layer is grayish brown very channery
loam. The subsoil is light gray and light brownish gray
very channery loam and very channery clay loam. The
underlying material is white, calcareous very channery
loam.

Minor in this association are the Cabba, Slimbutte,
Watrous, and Werner soils and Rock outcrop. The
shallow, loamy Cabba soils are on ridges below the
Reva soils. The deep Slimbutte soils are on low side
slopes. The dark, moderately deep Watrous soils and the
shallow Werner soils are in gently sloping and
moderately sloping areas of prairie above the Reva and
Rockoa soils. The Rock outcrop occurs as layers of hard
sandstone, soft sandstone, siltstone, and clayey shale.
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Flgure 4.—Pattern of soils and parent material in the Cabbart-Rock outcrop-Delridge association.

They are in areas of rimrock and on the sides of deeply This association is on uplands characterized by
dissected drainageways. rimrock, by moderately sloping to very steep areas, and
Nearly all of this association is range. Some areas are by deeply dissected drainageways. The Cave Hills make

used for timber. Controlling water erosion is the main up part of the association. The drainage pattern is well

management concern. The Reva soils are suited to defined.

range and to rangeland wildlife habitat. The Rockoa soils This association makes up about 2 percent of the

support a moderate stand of ponderosa pine. They are county. It is about 40 percent Cabba soils, 20 percent

suited to timber and to woodland wildlife habitat. The Rock outcrop, and 40 percent minor soils.

association generally is unsuited to cultivated crops and The shallow Cohagen soils are on side slopes. Slopes

to tame pasture or hay because of the shallow depth of range from 6 to 60 percent. Typically, the surface layer is

the Reva soils and the slope of both the major soils. light brownish gray, calcareous fine sandy loam. The
underlying material is light gray, calcareous fine sandy

13. Cohagen-Rock Outcrop Association loam. Soft, calcareous sandstone and siltstone bedrock
is at a depth of about 16 inches.

Rock outcrop and shallow, well drained, moderately The Rock outcrop is in areas of rimrock and on the

sloping to very steep, loamy soils on uplands sides of deeply dissected drainageways. It is mainly
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sandstone, but in some areas it is siltstone or clayey
shale and has thin layers of soft lignite or hard
porcellanite.

Minor in this association are the Daglum, Reeder,
Rhoades, and Vebar soils. The sodium affected Daglum
and Rhoades soils are in slight depressions on low side
slopes. The moderately deep Reeder and Vebar soils
are on smooth side slopes.

Nearly all of the acreage is range. Controlling wind
erosion is the main management concern. This
association is suited to range and to rangeland wildlife
habitat. It generally is unsuited to cultivated crops and to
tame pasture and hay because of the slope, the shallow
depth to bedrock, and the Rock outcrop.

Nearly Level to Very Steep, Loamy Soils on Uplands

These soils dominantly are moderately sloping but are
nearly level to gently sloping in places and are strongly
sloping to very steep along some drainageways. They
make up about 17 percent of the county. About 80
percent of the acreage is range. Controlling erosion and
conserving moisture are the main management
concerns.,

14. Marmarth-Twilight-Cabbart Association

Moderately deep and shallow, well drained, gently
sloping to very steep, loamy soils on uplands

This association is on uplands characterized by
smooth, gently sioping areas and by more sloping areas
that are deeply dissected. In most areas the drainage
pattern is well defined.

This association makes up about 6 percent of the
county. It is about 35 percent Marmarth soils, 25 percent
Twilight and similar soils, 20 percent Cabbart soils, and
20 percent minor soils.

The moderately deep Marmarth soils are on the low
parts of the landscape. Slopes range from 2 to 15
percent. Typically, the surface layer is brown fine sandy
loam. The subsoil is brown, grayish brown, and light
brownish gray sandy clay loam, ioam, and fine sandy
loam. It is calcareous in the lower part. Weakly
cemented sandstone is at a depth of about 35 inches.

The moderately deep Twilight soils are on side slopes.
Slopes range from 6 to 25 percent. Typically, the surface
layer is grayish brown fine sandy loam. The subsoil is
brown and yellowish brown fine sandy loam and sandy
loam. The underlying material is light olive brown sandy
loam. Soft sandstone and shale bedrock is at a depth of
about 30 inches.

The shallow Cabbart soils are on ridges and the upper
side slopes. Slopes range from 6 to 60 percent.
Typically, the surface layer is light yellowish brown,
calcareous loam. The subsoil is pale yellow, calcareous
loam. Soft bedrock is at a depth of about 11 inches.

Minor in this association are the sodium affected
Bullock and Parchin soils and Slickspots in small pits
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and depressions on the smoother parts of the
landscape. Slickspots have a puddled or slick surface.
They generally do not support vegetation.

About 85 percent of this association is range. Some
areas are cultivated. Alfalfa, small grain, and tame
grasses are the main crops. Controlling water erosion
and conserving moisture are the main management
concerns. The association is suited to range and to
rangeland wildlife habitat. The less sloping areas of the
Marmarth and Twilight soils are suited to cultivated crops
and to tame pasture and hay. The Cabbart soils
generally are unsuited, however, because they are
shallow over bedrock.

15. Amor-Cabba Association

Moderately deep and shallow, well drained, nearly level
to moderately steep, loamy soils on uplands

This association is on uplands characterized by gentle
slopes and low ridges and by more sloping areas that
are deeply dissected. The drainage pattern is well
defined.

This association makes up about 9 percent of the
county. It is about 35 percent Amor soils, 25 percent
Cabba soils, and 40 percent minor soils.

The moderately deep Amor soils generally are on the
smoother parts of the landscape. Slopes range from 0 to
15 percent. Typically, the surface layer is grayish brown
loam. The subsoil is light otive brown, grayish brown, and
light brownish gray loam. It is calcareous in the lower
part. Light gray, calcareous, soft sandstone is at a depth
of about 34 inches.

The shallow Cabba soils are on the upper side slopes
and ridges. Slopes range from 6 to 25 percent. Typically,
the surface layer is light grayish brown, calcareous loam.
The subsaoil is light brownish gray and light yellowish
brown, calcareous loam. The underlying material is light
yellowish brown, calcareous loam. Soft sandstone is at a
depth of about 15 inches.

Minor in this association are the Arnegard, Daglum,
Farland, Grail, Korchea, and Rhoades soils. The deep
Arnegard and Grail soils are in swales. The sodium
affected Daglum and Rhoades soils are on side slopes
and in narrow valleys. The deep Farland soils are in
positions on the landscape similar to those of the Amor
soils. The deep Korchea soils are on narrow flood plains.

About 75 percent of this association is range. Many of
the less sloping areas are cultivated. Alfalfa and small
grain are the main crops. Controlling water erosion and
conserving moisture are the main management
concerns. The association is suited to range and to
rangeland wildlife habitat. The Amor soils are suited to
cultivated crops and to tame pasture and hay. The
Cabba soils generally are unsuited, however, because
they are shallow over bedrock.
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16. Vebar-Cohagen Association

Moderately deep and shallow, well drainea, gently
sloping to moderately steep, loamy soils on uplands

This association is on uplands characterized by
smooth, gently sloping areas and by more sloping areas
that are deeply dissected. In most areas the drainage
pattern is well defined.

This association makes up about 2 percent of the
county. It is about 30 percent Vebar soils, 25 percent
Cohagen soils, and 45 percent minor soils.

The moderately deep Vebar soils generally are on the
less sloping parts of the landscape. Slopes range from 2
to 25 percent. Typically, the surface layer is dark grayish
brown fine sandy loam. The subsoil is brown, light olive
brown, and light brownish gray fine sandy loam. Itis
calcareous in the lower part. Light brownish gray and
light gray, soft sandstone is at a depth of about 32
inches.

The shallow Cohagen soils are on ridges. Slopes
range from 6 to 25 percent. Typically, the surface layer is

light brownish gray, calcareous fine sandy loam. The
underlying material is light gray, calcareous fine sandy
loam. Soft sandstone is at a depth of about 16 inches.

Minor in this association are the Amor, Daglum,
Parshall, and Rhoades soils. Amor soils are in positions
on the landscape similar to those of the Vebar soils.
They have a surface layer and subsoil of loam. The
sodium affected Daglum and Rhoades soils are on small
flats and in small pits. The deep Parshall soils are in
swales. They are dark to a depth of more than 16
inches.

About 70 percent of this association is range. Some of
the less sloping areas of the Vebar soils are cultivated.
Alfalfa, small grain, and tame grasses are the main
crops. Controlling wind erosion and conserving moisture
are the main management concerns. The association is
suited to range and to rangeland wildlife habitat. The
less sloping areas of the Vebar soils are suited to
cultivated crops and to tame pasture and hay, but the
Cohagen soils generally are not suited because they are
shallow over bedrock.
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The map units on the detailed soil maps at the back of
this survey represent the soils in the survey area. The
map unit descriptions in this section, along with the soil
maps, can be used to determine the suitability and
potential of a soil for specific uses. They also can be
used to plan the management needed for those uses.
More information on each map unit, or soil, is given
under “Use and Management of the Soils.”

Each map unit on the detailed soil maps represents an
area on the landscape and consists of one or more soils
for which the unit is named.

A symbol identifying the soil precedes the map unit
name in the soil descriptions. Each description includes
general facts about the soil and gives the principal
hazards and limitations to be considered in planning for
specific uses.

Sails that have profiles that are almost alike make up
a soil series. Except for differences in texture of the
surface layer or of the underlying material, all the soils of
a series have major horizons that are similar in
composition, thickness, and arrangement.

Soils of one series can differ in texture of the surface
layer or of the underlying material. They also can differ in
slope, stoniness, salinity, wetness, degree of erosion,
and other characteristics that affect their use. On the
basis of such differences, a soil series is divided into so#/
phases. Most of the areas shown on the detailed soil
maps are phases of soil series. The name of a soil
phase commonly indicates a feature that affects use or
management. For example, Amor loam, 2 to 6 percent
slopes, is a phase of the Amor series.

Some map units are made up of two or more major
soils. These map units are called soil complexes. A soil
complex consists of two or more soils, or ane or more
soils and a miscellaneous area, in such an intricate
pattern or in such small areas that they cannot be shown
separately on the soil maps. The pattern and proportion
of the soils are somewhat similar in all areas. Kremlin-
Archin complex, 0 to 3 percent slopes, is an example.

Most map units include small scattered areas of soils
other than those for which the map unit is named. Some
of these included soils have properties that differ
substantially from those of the major soil or soils. Such
differences could significantly affect use and
management of the soils in the map unit. The included
soils are identified in each map unit description. Some

small areas of strongly contrasting soils are identified by
a special symbol on the soil maps.

This survey includes miscellaneous areas. Such areas
have little or no soil material and support little or no
vegetation. Slickspots is an example. Miscellaneous
areas are shown on the soil maps. Some that are too
small to be shown are identified by a special symbol on
the soil maps.

The names of some map units identified on the
detailed soil maps do not fully agree with those identified
on the maps in the published surveys of Butte and
Perkins Counties, which are adjacent to this county.
Differences are the result of variations in the design and
composition of the map units or changes and
refinements in series concepts.

Table 4 gives the acreage and proportionate extent of
each map unit. Other tables (see ‘‘Summary of Tables')
give properties of the soils and the limitations,
capabilities, and potentials for many uses. The Glossary
defines many of the terms used in describing the soils.

Soil Descriptions

AaA—Amor loam, 0 to 2 percent slopes. This
moderately deep, well drained, nearly level soil is on
uplands. Areas are irregular in shape and |0 to 100 acres
in size.

Typically, the surface layer is grayish brown loam
about 8 inches thick. The subsoil is loam about 26
inches thick. The upper part is grayish brown and light
olive brown and is friable, and the lower part is light
brownish gray, friable and very friable, and calcareous.
Light gray, calcareous, soft sandstone is at a depth of
about 34 inches. in places the subsoil contains more
clay. In some areas the depth to sandstone is more than
40 inches.

Included with this soil in mapping are small areas of
Arnegard, Grail, Lantry, and Werner soils. These soils
make up less than 15 percent of any one mapped area.
The deep Arnegard and Grail soils are dark to a depth of
more than 16 inches. They are in swales and
drainageways. Lantry and Werner soils are on ridges.
The surface layer of the Lantry soils is not so dark as
that of the Amor soil. Werner soils are 10 to 20 inches
deep over sandstone.

Organic matter content is moderate in the Amor soil,
and fertility is medium. Tilth is good. Permeability is
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moderate. Available water capacity is low or moderate.
Runoff is slow. The shrink-sweli potential is moderate.

Most of the acreage is cropland. This soil is suited to
cultivated crops and to tame pasture and hay. Alfalfa,
crested wheatgrass, and intermediate wheatgrass are
examples of suitable pasture plants. Alfalfa, spring
wheat, winter wheat, oats, and barley are the main
cultivated crops. A small acreage of corn and sorghum is
harvested for silage. Measures that conserve moisture
are the main management needs in cultivated areas.
Examples are leaving crop residue on the surface and
minimizing tillage.

No major hazards or limitations affect the use of this
soil for range. Proper stocking rates and timely
deferment of grazing or rotation grazing help to maintain
maximum productivity.

This soil is suited to windbreaks and environmental
plantings, but the moderate depth to bedrock is a
limitation. Windbreaks can be established, but optimum
growth is unlikely.

The capability unit is lic-2; Silty range site; windbreak
suitability group 6R.

AaB—Amor loam, 2 to 6 percent slopes. This
moderately deep, well drained, gently sloping soil is on
uplands. Areas are irregular in shape and |0 to more
than 250 acres in size.

Typically, the surface layer is grayish brown loam
about 8 inches thick. The subsoil is loam about 26
inches thick. The upper part is grayish brown and light
olive brown and is friable, and the lower part is light
brownish gray, friable and very friable, and calcareous.
Light gray, calcareous, soft sandstone is at a depth of
about 34 inches. In places the subsoil contains more
clay. In some areas the depth to sandstone is more than
40 inches.

Included with this soil in mapping are small areas of
Arnegard, Grail, Lantry, Vebar, and Werner soils. These
soils make up less than 15 percent of any one mapped
area. The deep Arnegard and Grail soils are dark to a
depth of more than 16 inches. They are in swales. Lantry
and Werner soils are on ridges. The surface layer of the
Lantry soils is not so dark as that of the Amor soil.
Werner soils are 10 to 20 inches deep over soft bedrock.
Vebar soils have more sand and less silt in the subsoil
than the Amor soil. They are intermingled with areas of
the Amor soil.

Organic matter content is moderate in the Amor soil,
and fertility is medium. Tilth is good. Permeability is
moderate. Available water capacity is low or moderate.
Runoff is medium. The shrink-swell potential is
moderate.

Most of the acreage supports native grasses. No
major hazards or limitations affect the use of this soil for
range. Proper stocking rates and timely deferment of
grazing or rotation grazing help to maintain maximum
productivity.
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This soil is suited to cultivated crops and to tame
pasture and hay, but it is somewhat droughty.
Intermediate wheatgrass, alfalfa, and crested wheatgrass
are examples of suitable pasture plants. Winter wheat,
spring wheat, barley, oats, and alfalfa are the main
cultivated crops. A small acreage of corn and sorghum is
harvested for silage. Measures that control erosion and
conserve moisture are the main management needs in
cultivated areas. Examples are leaving crop residue on
the surface, minimizing tillage, and farming on the
contour.

This soil is suited to windbreaks and environmental
plantings, but the moderate depth to bedrock is a
limitation. Windbreaks can be established, but optimum
growth is unlikely.

The capability unit is lle-1; Silty range site; windbreak
suitability group 6R.

AcC—Amor-Cabba loams, 6 to 9 percent slopes.
These well drained, moderately sloping soils are on
uplands. The moderately deep Amor soil is on low side
slopes. The shallow Cabba soil is on ridges. Areas are
irregular in shape and 10 to more than 200 acres in size.
They are 50 to 65 percent Amor soil and 20 to 30
percent Cabba soil. The two soils occur as areas so
closely intermingled or so small that mapping them
separately is not practical.

Typically, the surface layer of the Amor soil is grayish
brown loam about 8 inches thick. The subsoil is loam
about 26 inches thick. The upper part is grayish brown
and light olive brown and is friable, and the lower part is
light brownish gray, very friable and friable, and
calcareous. Light gray, calcareous, soft sandstone is at a
depth of about 34 inches. In places the subsoil contains
more clay. [n some areas the depth to sandstone is
more than 40 inches.

Typically, the surface layer of the Cabba soil is light
brownish gray, calcareous loam about 2 inches thick.
The subsoil is light brownish gray and light yellowish
brown, friable, calcareous loam about 6 inches thick. The
underlying material is light yellowish brown, calcareous
loam. Light gray and light brownish gray, calcareous, soft
sandstone is at a depth of about 15 inches. In some
areas the soil contains more sand throughout.

Included with these soils in mapping are small areas of
Arnegard, Daglum, Grail, Rhoades, and Vebar soils.
These included soils make up less than 25 percent of
any one mapped area. Arnegard and Grail soils are dark
to a depth of more than 16 inches. They are in swales.
The sodium affected Daglum and Rhoades soils are on
small flats and in small pits and depressions. Vebar soils
contain more sand and less clay throughout than the
Amor soil. They are in positions on the landscape similar
to those of the Amor soil.

The content of organic matter is moderate in the Amor
soil and low in the Cabba soil. Fertility is medium in the
Amor soil and low in the Cabba soil. Tilth is good in the
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Amor soil and fair in the Cabba soil. Permeability is
moderate in both soils. Available water capacity is low or
moderate in the Amor soil and very low in the Cabba
soil. Runoff is medium on both soils. The shrink-swell
potential is moderate in the Amor soil and low in the
Cabba soil.

Most of the acreage supports native grasses and is
used for grazing. Generally, no major hazards or
limitations affect the use of these soils for range. Water
erosion is a hazard, however, if the range is overgrazed.
In places gullies form along cattle trails. Fencing and
other means of controlling livestock traffic patterns help
to prevent gullying.

This map unit is poorly suited to cultivated crops and
to tame pasture and hay. Alfalfa and intermediate
wheatgrass are examples of pasture plants that are
suited to the Amor soil. No pasture plants are suited to
the shallow Cabba soil. Spring wheat, winter wheat,
barley, and oats are the main cuitivated crops. Measures
that control erosion and conserve moisture are the main
management needs in cultivated areas. Examples are
minimizing tillage, leaving crop residue on the surface,
including grasses and legumes in the cropping system,
and farming on the contour.

The Amor soil is suited to windbreaks and
environmental plantings, but the Cabba soil is generally
unsuited. The depth to bedrock in both soils is a
limitation. Windbreaks can be established on the Amor
s0il, but optimum growth is unlikely. No trees or shrubs
grow well on the Cabba soil. Planting on the contour
helps to control erosion.

The Amor soil is in capability unit llle-2, Silty range
site, and windbreak suitability group 6R; the Cabba soil is
in capability unit Vle-11, Shallow range site, and
windbreak suitability group 10.

AdC—Amor-Rhoades loams, 6 to 9 percent slopes.
These moderately deep, well drained, moderately sloping
soils are on uptands. The Amor soil is on convex slopes.
The sodium affected Rhoades soil is in small pits and
depressions, generally on low side slopes. Areas are
irregular in shape and 10 to more than 100 acres in size.
They are 50 to 60 percent Amor soil and 20 to 30
percent Rhoades soil. The two soils occur as areas so
closely intermingled or so small that mapping them
separately is not practical.

Typically, the surface layer of the Amor soil is grayish
brown loam about 8 inches thick. The subsoil is loam
about 26 inches thick. The upper part is grayish brown
and light olive brown and is friable, and the lower part is
light brownish gray, very friable and friable, and
calcareous. Light gray, calcareous, soft sandstone is at a
depth of about 34 inches. In places the subsoil contains
more clay. In some areas the depth to sandstone is
more than 40 inches.

Typically, the surface layer of the Rhoades soil is
grayish brown loam about 2 inches thick. The subsoil is
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about 30 inches of firm, grayish brown silty clay and silty
clay loam. In the lower part it is calcareous and has
nests of gypsum and other salts. Soft sandstone is at a
depth of about 32 inches. In places the surface layer is
fine sandy loam. In some areas the subsoil contains less
clay.

Included with these soils in mapping are small areas of
Cabba, Daglum, Grail, and Lantry soils and Slickspots.
These inclusions make up less than 25 percent of any
one mapped area. The calcareous Cabba and Lantry
soils are on ridges. The deep Daglum soils and the
Slickspots are intermingled with areas of the Rhoades
soil. The Slickspots have a dispersed surface and have a
high content of salts throughout. They do not support
vegetation. Grail soils are dark to a depth of more than
16 inches. They are in swales.

Organic matter content is moderate in the Amor and
Rhoades soils. Fertility is medium in the Amor soil and
low in the Rhoades soil. Tilth is good in the Amor soil
and poor in the Rhoades soil. The Rhoades soil has a
sodium affected subsoil that restricts the penetration of
plant roots. Permeability is moderate in the Amor soil
and very slow in the Rhoades soil. Available water
capacity is low or moderate in the Amor soil and low in
the Rhoades soil. Runoft is medium on both soils. The
shrink-swell potential is moderate in the Amor soil and
high in the Rhoades soil.

Most of the acreage supports native grasses and is
used for grazing. No major hazards or limitations affect
the use of these soils for range; however, the Rhoades
soil is subject to compaction.

This map unit is poorly suited to cultivated crops and
to tame pasture and hay. Crop growth is severely
restricted on the Rhoades soil because of the dense,
sodium affected subsoil. Intermediate wheatgrass and
alfalfa are examples of suitable pasture plants. Winter
wheat, spring wheat, alfalfa, and oats are the main
cultivated crops. Measures that control erosion,
conserve moisture, and improve tilth are the main
management needs in cultivated areas. Examples are
terracing, farming on the contour, leaving crop residue
on the surface, and including grasses and legumes in
the cropping system. Chiseling or subsoiling improves
tilth and increases the rate of water intake.

This map unit is suited to windbreaks and
environmental plantings, but the moderate depth to
bedrock in the Amor soil and the sodium affected subsoil
in the Rhoades soil are limitations. Windbreaks can be
established on the Amor soil, but optimum growth is
unlikely. No trees or shrubs grow well on the Rhoades
soil. Planting on the contour helps to control erosion.

The Amor soil is in capability unit llle-2, Silty range
site, and windbreak suitability group 6R; the Rhoades
soil is in capability unit VIs-1, Thin Claypan range site,
and windbreak suitability group 10.
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AeB—Amor-Werner loams, 2 to 6 percent slopes.
These well drained, gently sloping soils are on uplands.
The moderately deep Amor soil is on low side slopes.
The shallow Werner soil is on ridges. Areas are irregular
in shape and 10 to more than 100 acres in size. They
are 45 to 55 percent Amor soil and 20 to 30 percent
Werner soil. The two soils occur as areas so closely
intermingled or so small that mapping them separately is
not practical.

Typically, the surface layer of the Amor soil is grayish
brown loam about 8 inches thick. The subsoil is loam
about 26 inches thick. The upper part is grayish brown
and light olive brown and is friable, and the lower part is
light brownish gray, friable and very friable, and
calcareous. Light gray, calcareous, soft sandstone is at a
depth of about 34 inches. In places the subsoil contains
more clay. In some areas the depth to sandstone is
more than 40 inches.

Typically, the surface layer of the Werner soil is
grayish brown, calcareous loam about 6 inches thick.
The next layer is light brownish gray, calcareous loam
about 7 inches thick. White, calcareous, hard sandstone
is at a depth of about 13 inches.

Included with these soils in mapping are small areas of
Arnegard, Grail, and Vebar soils. These included soils
make up less than 20 percent of any one mapped area.
Arnegard and Grail soils are dark to a depth of more
than 16 inches. They are in swales. The moderately
deep Vebar soils contain more sand throughout than the
Amor soil. They are in positions on the landscape similar
to those of the Amor soil.

Organic matter content is moderate in the Amor and
Werner soils. Fertility is medium in the Amor soil and low
in the Werner soil. Tilth is good in both soils.
Permeability is moderate. Available water capacity is low
or moderate in the Amor soil and very low in the Werner
s0il. The shrink-swell potential is moderate in both soils.

About half of the acreage supports native grasses and
is used for grazing. No major hazards or limitations affect
the use of these soils for range. Proper stocking rates
and timely deferment of grazing or rotation grazing help
to maintain maximum productivity.

This map unit is poorly suited to cultivated crops and
to tame pasture and hay. Crested wheatgrass and
intermediate wheatgrass are examples of pasture plants
that are suited to the Amor soil. No pasture plants are
suited to the shallow Werner soil. Spring wheat, winter
wheat, and oats are the main cultivated crops. Measures
that contro! erosion and conserve moisture are the main
management needs in cultivated areas. Examples are
minimizing tillage, leaving crop residue on the surface,
and including grasses and legumes in the cropping
system.

The Amor soil is suited to windbreaks and
environmental plantings, but the Werner soil is generally
unsuited. The depth to bedrock in both soils is a
limitation. Windbreaks can be established on the Amor
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soil, but optimum growth is unlikely. No trees or shrubs
grow well on the Werner soil.

The Amor soil is in capability unit lle-1, Silty range site,
and windbreak suitability group 6R; the Werner soll is in
capability unit Vle-11, Shallow range site, and windbreak
suitability group 10.

AkA—Archin-Bullock fine sandy ioams, 0 to 4
percent slopes. These deep, well drained, nearly level
and very gently sloping soils are on terraces and fans.
The Archin soil is on slight rises. The Bullock soil
generally is in small pits and depressions. Areas are
irregular in shape and 10 to more than 250 acres in size.
They are 40 to 55 percent Archin soil and 20 to 30
percent Bullock soil. The two soils occur as areas so
closely intermingled or so small that mapping them
separately is not practical.

Typically, the surface layer of the Archin soil is grayish
brown fine sandy loam about 4 inches thick. The next
layer is light brownish gray loam about 2 inches thick.
The subsoil is grayish brown and light brownish gray,
friable loam about 22 inches thick. In the lower part it is
calcareous and has nests of gypsum crystals and other
salts. The underlying material to a depth of 60 inches is
light brownish gray, calcareous loam that has nests of
gypsum crystals and other salts. In some areas the
subsoil contains more clay.

Typically, the surface layer of the Bullock soil is
grayish brown and light brownish gray fine sandy loam
about 4 inches thick. The subsoil is about 16 inches
thick. It is firm. The upper part is grayish brown sandy
clay loam. The lower part is light brownish gray,
calcareous sandy clay loam, loam, and clay loam. It has
gypsum crystals and other visible salts. The underlying
material to a depth of 60 inches is light olive gray,
calcareous fine sandy loam. It has gypsum crystals and
other salts throughout. In some areas the subsoil
contains more clay.

Included with these soils in mapping are small areas of
Assinniboine, Chinook, Eapa, and Kremlin soils and
Slickspots. These inclusions make up less than 25
percent of any one mapped area. Assinniboine, Chinook,
Eapa, and Kremlin soils do not have a sodium affected
subsoil. They are slightly higher on the landscape than
the Archin and Bullock soils. Slickspots have a dispersed
surface layer and generally do not support vegetation.
They are in small pits and depressions.

The content of organic matter and fertility are low in
the Archin and Bullock soils. The sodium affected
subsoil restricts the penetration of plant roots. Tilth is
poor. Permeability is slow or very slow in the Archin soil
and very slow in the Bullock soil. Available water
capacity is moderate in both soils. Runoff is slow. The
shrink-swell potential is moderate.

Most of the acreage supports native grasses and is
used for grazing. Compaction is a problem on the
Bullock soil. Wind erosion is a hazard in overgrazed
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areas of the Archin soil. Range seeding is needed on
some sites.

This map unit is poorly suited to cuitivated crops and
to tame pasture and hay. Crop growth is severely
restricted on the Archin soil because of the dense,
sodium affected subsoil. No crops grow well on the
Bullock soil. Western wheatgrass and crested
wheatgrass are examples of suitable pasture plants.
Alfalfa, spring wheat, winter wheat, and oats are the
main cultivated crops. Measures that conserve moisture
and improve tilth are the main management needs in
cultivated areas. Examples are leaving crop residue on
the surface and including grasses and legumes in the
cropping system. Chiseling or subsoiling improves tilth
and increases the rate of water intake.

The Archin soil is suited to windbreaks and
environmental plantings, but the Bullock soil is generally
unsuited. The sodium affected subsoil in both soils
restricts the penetration of plant roots. Trees and shrubs
can be established on the Archin soil, but optimum
survival, growth, and vigor are unlikely. No trees or
shrubs grow well on the Bullock soil.

The Archin soil is in capability unit IVe-12, Claypan
range site, and windbreak suitability group 9; the Bullock
soil is in capability unit VIs-3, Thin Claypan range site,
and windbreak suitability group 10.

Ar—Arnegard loam. This deep, well drained, nearly
level soil is on foot slopes and in swales on uplands. It is
occasionally flooded. Areas are long and narrow and 10
to more than 50 acres in size.

Typically, the surface layer is dark grayish brown loam
about 9 inches thick. The subsoil is dark grayish brown,
grayish brown, and light brownish gray, friable loam
about 35 inches thick. It is calcareous in the lower part.
The underlying material to a depth of 60 inches is light
yellowish brown, calcareous loam. In places the subsoil
contains more clay. In some areas soft bedrock is at a
depth of 25 to 40 inches.

Included with this soil in mapping are small areas of
Amor, Daglum, Rhoades, and Vebar soils and Slickspots.
These inclusions make up less than 15 percent of any
one mapped area. The moderately deep Amor and
Vebar soils are higher on the landscape than the
Arnegard soil. The sodium affected Daglum and
Rhoades soils are in small pits and depressions.
Slickspots are in small pits and depressions. They have
a dispersed surface and a high content of salts. They do
not support vegetation.

The content of organic matter and fertility are high in
the Arnegard soil. Tilth is good. Permeability is moderate.
Available water capacity is high. A seasonal high water
table is at a depth of 3 to 6 feet. Runoff is slow. The
shrink-swell potential is moderate.

Most of the acreage supports native grasses and is
used for grazing. No major hazards or limitations affect
the use of this soil for range. Proper stocking rates and
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timely deferment of grazing or rotation grazing help to
maintain maximum productivity.

This soil is suited to cultivated crops and to tame
pasture and hay. Alfalfa, crested wheatgrass,
intermediate wheatgrass, and smooth bromegrass are
examples of suitable pasture plants. Alfalfa, spring
wheat, winter wheat, and oats are the main cultivated
crops. Measures that conserve moisture during dry
periods are the main management needs in cultivated
areas. Examples are leaving crop residue on the surface
and minimizing tillage. In some years fieldwork is delayed
because the soil receives runoff from adjacent soils, but
in most years the additional moisture is beneficial.

This soil is well suited to windbreaks and
environmental plantings. All climatically suited trees and
shrubs grow well. Those that require an abundant supply
of moisture grow especially well.

The capability unit is lic-3; Loamy Overflow range site;
windbreak suitability group 1.

AsA—Assinniboine fine sandy loam, 0 to 3 percent
slopes. This deep, well drained, nearly level soil is on
terraces and uplands. Areas are irregular in shape and
20 to more than 150 acres in size.

Typically, the surface layer is grayish brown fine sandy
loam about 8 inches thick. The subsoil is about 35
inches thick. It is friable. It is brown loam and sandy clay
loam in the upper part and calcareous, grayish brown
fine sandy loam in the lower part. The underlying
material to a depth of 60 inches is grayish brown,
calcareous loamy sand. In some places the dark colors
extend below a depth of 16 inches. In other places the
soil does not have carbonates within a depth of 60
inches. In some areas soft bedrock is at a depth of 20 to
40 inches. In other areas the subsoil and underlying
material contain more clay and less sand.

Included with this soil in mapping are small areas of
Archin, Bullock, and Kremlin soils and Slickspots. These
inclusions make up less than 15 percent of any one
mapped area. The sodium affected Archin and Bullock
soils are on small flats and in small pits and depressions.
Kremlin soils are in positions on the landscape similar to
those of the Assinniboine soil. They have less sand and
more silt in the subsoil than the Assinniboine soil.
Slickspots are in small pits and depressions. They have
a dispersed surface and a high content of salts
throughout. They do not support vegetation.

The content of organic matter is moderate in the
Assinniboine soil, and fertility is medium. Tilth is fair.
Permeability is moderate in the subsoil and moderately
rapid in the underlying material. Available water capacity
is moderate. Runoff is slow. The shrink-swell potential is
low.

Most of the acreage supports native grasses and is
used for grazing. Generally, no major hazards or
limitations affect the use of this soil for range. Wind
erosion is a hazard, however, if the range is overgrazed.
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Proper stocking rates and timely deferment of grazing or
rotation grazing help to maintain maximum productivity.

This soil is suited to cultivated crops and to tame
pasture and hay. Crested wheatgrass and intermediate
wheatgrass are examples of suitable pasture plants.
Spring wheat, winter wheat, oats, and alfalfa are the
main cultivated crops. Controlling wind erosion and
conserving moisture are the main management needs in
cultivated areas. Examples are leaving crop residue on
the surface, including grasses and legumes in the
cropping system, stripcropping, and minimizing tillage.
Establishing field windbreaks also helps to control wind
erosion.

This soil is suited to windbreaks and environmental
plantings. All climatically suited trees and shrubs grow
well, except for those that require an abundant supply of
moisture. Preparing the site for planting in the spring
helps to control wind erosion.

The capability unit is llle-4; Sandy range site;
windbreak suitability group 5.

AsB—Assinniboine fine sandy loam, 3 to 6 percent
slopes. This deep, well drained, gently sloping soil is on
fans, terraces, and uplands. Areas are irregular in shape
and 10 to 80 acres in size.

Typically, the surface layer is grayish brown fine sandy
loam about 8 inches thick. The subsoil is about 35
inches thick. It is friable. It is brown loam and sandy clay
loam in the upper part and grayish brown, calcareous
fine sandy loam in the lower part. The underlying
material to a depth of 60 inches is grayish brown,
calcareous loamy sand. In some areas soft bedrock is at
a depth of 20 to 40 inches. In places the subsoil and
underlying material contain more clay and less sand.

Included with this soil in mapping are small areas of
Archin, Arnegard, Bullock, and Gerdrum soils and
Slickspots. These inclusions make up less than 15
percent of any one mapped area. Archin, Bullock, and
Gerdrum soils have a sodium affected subsoil. Archin
and Gerdrum soils are on small flats. Bullock soils are in
small pits and depressions. Arnegard soils are dark to a
depth of more than 16 inches. They are in swales.
Slickspots are in small pits and depressions. They have
a dispersed surface and a high content of salts
throughout. They generally do not support vegetation.

The content of organic matter is moderate in the
Assinniboine soil, and fertility is medium. Tilth is fair.
Permeability is moderate in the subsoil and moderately
rapid in the underlying material. Avaitable water capacity
is moderate. Runoff is slow or medium. The shrink-swell
potential is low.

Most of the acreage supports native grasses and is
used for grazing. Generally, no major hazards or
limitations affect the use of this soil for range. Wind
erosion is a hazard, however, if the range is overgrazed.
Proper stocking rates and timely deferment of grazing or
rotation grazing help to maintain maximum productivity.

Soil Survey

This soil is suited to cultivated crops and to tame
pasture and hay. Crested wheatgrass and intermediate
wheatgrass are examples of suitable pasture plants.
Spring wheat, winter wheat, oats, and alfaifa are the
main cultivated crops. Measures that control wind
erosion and conserve moisture are the main
management needs in cultivated areas. Examples are
stripcropping, minimizing tillage, leaving crop residue on
the surface, and including grasses and legumes in the
cropping system. Establishing field windbreaks also
helps to control wind erosion.

This soil is suited to windbreaks and environmental
plantings. All climatically suited trees and shrubs grow
well, except for those that require an abundant supply of
moisture. Planting on the contour helps to control water
erosion. Preparing the site for planting in the spring
helps to control wind erosion.

The capability unit is IVe-6; Sandy range site;
windbreak suitability group 5.

AtA—Assinniboine-Archin fine sandy loams, 0 to 3
percent slopes. These deep, well drained, nearly fevel
soils are on terraces and fans. The Assinniboine soil is
on the higher parts of the landscape. The Archin soil is
in small depressions. Areas are 30 to more than 150
acres in size. They are 50 to 60 percent Assinniboine
soil and 20 to 30 percent Archin soil. The two soils occur
as areas so closely intermingled or so small that
mapping them separately is not practical.

Typically, the surface layer of the Assinniboine soil is
grayish brown fine sandy loam about 8 inches thick. The
subsoil is about 35 inches thick. It is friable. It is brown
loam and sandy clay loam in the upper part and grayish
brown, calcareous fine sandy loam in the lower part. The
underlying material to a depth of 60 inches is grayish
brown, calcareous loamy sand. In some areas the
subsoil contains less clay. In places the soil is dark to a
depth of more than 16 inches.

Typically, the surface layer of the Archin soil is grayish
brown fine sandy loam about 4 inches thick. The next
layer is light brownish gray loam about 2 inches thick.
The subsoil is grayish brown and light brownish gray,
friable loam about 22 inches thick. In the lower part it is
calcareous and has nests of gypsum crystals and other
salts. The underlying material to a depth of 60 inches is
light brownish gray, calcareous loam. In some areas the
subsoil contains more clay.

Included with these soils in mapping are small areas of
Attewan, Bullock, Gerdrum, and Marmarth soils. These
included soils make up less than 25 percent of any one
mapped area. Attewan soils are 20 to 40 inches deep to
sand and gravel. They are on knolls. Bullock and
Gerdrum soils have a surface layer that is thinner than
that of the Archin soil. They are in small pits and
depressions. Marmarth soils are 20 to 40 inches deep
over soft bedrock. They are higher on the landscape
than the Assinniboine soil.
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The content of organic matter is moderate and fertility
medium in the Assinniboine soil. The content of organic
matter and fertility are low in the Archin soil. The Archin
soil has a sodium affected subsoil that restricts the
penetration of plant roots. Tilth is fair in the Assinniboine
soil and poor in the Archin soil. Permeability is moderate
in the upper part of the Assinniboine soil and moderately
rapid in the underlying material. It is slow or very slow in
the Archin soil. Available water capacity is moderate in
both soils. Runoff is slow. The shrink-swell potential is
low in the Assinniboine soil and moderate in the Archin
soil.

Most of the acreage supports native grasses and is
used for grazing. Generally, no major hazards or
limitations affect the use of these soils for range. Wind
erosion is a hazard, however, if the range is overgrazed.
Proper stocking rates and timely deferment of grazing or
rotation grazing help to maintain maximum productivity.

These soils are suited to cultivated crops and to tame
pasture and hay, but the sodium affected subsoil in the
Archin soil is a limitation. Intermediate wheatgrass,
crested wheatgrass, and alfalfa are examples of suitable
pasture plants. Spring wheat, alfalfa, winter wheat, and
oats are the main cultivated crops. Measures that control
wind erosion, conserve moisture, and improve tilth are
the main management needs in cultivated areas.
Examples are stripcropping, leaving crop residue on the
surface, and including grasses and legumes in the
cropping system.

These soils are suited to windbreaks and
environmental plantings, but the sodium affected subsoil
in the Archin soil is a limitation. Windbreaks can be
established on the Archin soil, but optimum growth is
unlikely. Preparing the site for planting in the spring
helps to control wind erosion.

The Assinniboine soil is in capability unit Ille-4, Sandy
range site, and windbreak suitability group 5; the Archin
soil is in capability unit IVe-12, Claypan range site, and
windbreak suitability group 9.

AwB—Attewan loam, 2 to 6 percent slopes. This
well drained, undulating soil is on terraces and upland
fans. It is moderately deep to gravelly material. In some
areas scattered stones are on the surface. Areas are
irregular in shape and 10 to more than 100 acres in size.

Typically, the surface layer is brown loam about 5
inches thick. The subsoil is about 27 inches thick. It is
grayish brown and friable. It is clay loam and loam in the
upper part and calcareous sandy clay loam in the lower
part. The underlying material to a depth of 60 inches is
light yellowish brown, calcareous, stratified very gravelly
loamy sand and very gravelly loam. In places it is
gravelly loam. In some areas the depth to the gravelly
underlying material is more than 40 inches.

Included with this soil in mapping are small areas of
Archin, Bullock, and Nihill Variant soils and Slickspots.
These inclusions make up less than 15 percent of any
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one mapped area. Archin and Bullock soils have a
sodium affected subsoil. They are on small flats and in
small pits and depressions. Nihill Variant soils are 10 to
20 inches deep over sand and gravel. They are higher
on the landscape than the Attewan soil. Slickspots have
a dispersed surtace and a high content of saits
throughout. They do not support vegetation. They are in
small pits and depressions.

The content of organic matter is moderate in the
Attewan soil, and fertility is medium. Tilth is good.
Permeability is moderate in the subsoil and rapid in the
underlying material. Available water capacity is low.
Runoff is slow or medium. The shrink-swell potential is
moderate in the subsoil and low in the underlying
material.

Most of the acreage supports native grasses and is
used for grazing. No major hazards or limitations affect
the use of this soil for range; however, the soil is
droughty. Proper stocking rates and timely deferment of
grazing or rotation grazing help to maintain maximum
productivity.

This soil is suited to cultivated crops and to tame
pasture and hay, but it is droughty. Intermediate
wheatgrass and crested wheatgrass are examples of
suitable pasture plants. Spring wheat, winter wheat, and
oats are the main cultivated crops. Measures that control
erosion and conserve moisture are the main
management needs in cultivated areas. Examples are
minimizing tillage, leaving crop residue on the surface,
and including grasses and legumes in the cropping
system.

This soil is suited to windbreaks and environmental
plantings. Optimum growth is unlikely, however, because
the soil is droughty.

The capability unit is IVe-2; Silty range site; windbreak
suitability group 6G.

Ba—Badlands. This map unit consists of moderately
sloping to nearly vertical exposures of soft bedrock
dissected by many intermittent drainageways. In many
areas thin seams of lignite are throughout the bedrock.
Areas range from 10 to 100 acres in size.

Included with the Badlands in mapping are small areas
of Archin, Blackhall, Bullock, Cabbart, Glendive, Kirby,
and Parchin soils and Slickspots. These inclusions make
up less than 15 percent of any one mapped area. The
sodium affected Archin, Bullock, and Parchin soils are on
small flats and in small pits and depressions. Blackhall
and Cabbart soils are on the crest of narrow ridges.
Glendive soils are along narrow drainageways. Kirby
soils are on the steeper ridges. Slickspots have a
dispersed surface and a high content of salts throughout.
They do not support vegetation. They are in small pits
and depressions near areas of Bullock soils.

Runoff is very rapid on the Badlands. This map unit is
subject to severe geologic erosion. It is unsuited to
range, cultivated crops, tame pasture and hay, and
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windbreaks and environmental plantings. Some of the
included soils are used for limited grazing.

The capability unit is Vllls-2; no range site or
windbreak suitability group is assigned.

BeC—Boxwell loam, 6 to 9 percent slopes. This
moderately deep, well drained, moderately sloping soil is
on uplands. In some areas scattered stones are on the
surface. Areas are irregular in shape and 10 to 40 acres
in size.

Typically, the surface layer is light olive brown loam
about 7 inches thick. The subsoil is light olive brown,
light gray, and light yellowish brown, friable loam about
24 inches thick. It is calcareous in the lower part. Pale
olive, soft sandstone is at a depth of about 31 inches. In
places the depth to bedrock is more than 40 inches. In
some areas the subsoil contains more clay.

Included with this soil in mapping are small areas of
Bullock, Cabbart, Parchin, Rhame, and Twilight soils and
Slickspots. These inclusions make up less than 15
percent of any one mapped area. The sodium affected
Bullock and Parchin soils are in small pits and
depressions. The shallow Cabbart soils are on ridges.
Rhame and Twilight soils are in positions on the
landscape similar to those of the Boxwell soil. They have
more sand and less clay in the subsoil than the Boxwell
soil. Slickspots have a dispersed surface and a high
content of salts throughout. They are in small pits.

The content of organic matter is moderate in the
Boxwell soil, and fertility is medium. Tilth is good.
Permeability is moderate. Available water capacity is low.
Runoff is medium. The shrink-swell potential is low.

Most of the acreage supports native grasses and is
used for grazing. No major hazards or limitations affect
the use of this soil for range. Erosion is a problem,
however, along some cattle trails. Fencing and other
means of controlling livestock traffic patterns help to
prevent excessive soil loss. Proper stocking rates and
timely deferment of grazing help to maintain maximum
productivity.

This soil is suited to cultivated crops and to tame
pasture and hay. Examples of suitable pasture plants are
intermediate wheatgrass and alfalfa. Spring wheat, winter
wheat, oats, and alfalfa are the main cultivated crops.
Measures that control erosion and conserve moisture
are the main management concerns in cultivated areas.
Examples are leaving crop residue on the surface,
minimizing tillage, and including grasses and legumes in
the cropping system. Terraces and grassed waterways
also help to control erosion.

This soil is suited to windbreaks and environmental
plantings, but the moderate depth to bedrock is a
limitation. Windbreaks can be established, but optimum
growth is unlikely. Planting on the contour helps to
control erosion.

The capability unit is IVe-1; Silty range site; windbreak
suitability group 6R.

Soil Survey

BkF—Bullock fine sandy loam, 6 to 20 percent
slopes, extremely stony. This moderately deep, well
drained, moderately sloping to moderately steep soil is
on uplands. Scattered stones and boulders are on the
surface. Areas are irregular in shape and 10 to 50 acres
in size.

Typically, the surface layer is grayish brown and light
brownish gray fine sandy loam about 4 inches thick. It
has many stones. The subsoil is about 16 inches thick. It
is firm. The upper part is grayish brown sandy clay loam.
The lower part is light brownish gray and light gray,
calcareous loam and clay loam. It has nests of gypsum
crystals and other salts. The underlying material is light
olive gray, calcareous very fine sandy loam that has
nests of gypsum crystals and other salts throughout.
Light gray, soft sandstone is at a depth of about 29
inches. In some areas the depth to sandstone is more
than 40 inches.

Included with this soil in mapping are small areas of
Archin, Blackhall, Cabbart, Marmarth, Parchin, Rhame,
and Twilight soils and Slickspots. These inclusions make
up less than 15 percent of any one mapped area. Archin
and Parchin soils are on small flats and are slightly
higher on the landscape than the Bullock soil. Also, they
have a thicker surface layer. The shallow Blackhall and
Cabbart soils are on ridges. The moderately deep
Marmarth, Rhame, and Twilight soils do not have a
sodium affected subsoil. They are higher on the
landscape than the Bullock soil. Slickspots have a
dispersed surface layer and a high amount of salts. They
do not support vegetation. They are in small pits and
depressions.

The content of organic matter and fertility are low in
the Bullock soil. Tilth is poor. The sodium affected
subsoil restricts the penetration of plant roots.
Permeability is very slow. Available water capacity is low.
Runoff is medium or rapid. The shrink-swell potential is
moderate.

Nearly all of the acreage supports native grasses and
is used for grazing. Productivity is low because the
sodium affected subsoil restricts the penetration of roots.
Water erosion is a hazard unless an adequate plant
cover is maintained. Compaction is a problem.
Reestablishing vegetation is difficult.

This soil is unsuited to cultivated crops, tame pasture
and hay, and windbreaks and environmental plantings.
The stony surface and the sodium affected subsoil are
limitations.

The capability unit is ViIs-6; Thin Claypan range site;
windbreak suitability group 10.

BnA—Bullock-Assinniboine fine sandy loams, 0 to
4 percent slopes. These deep, well drained, nearly level
and very gently sloping soils are on terraces. The sodium
affected Bullock soil is in small pits and depressions.
The Assinniboine soil is on the smooth parts of the
landscape. Areas are irregular in shape and 10 to 130
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acres in size. They are 50 to 60 percent Bullock soil and
25 to 30 percent Assinniboine soil. The two soils occur
as areas so closely intermingled or so small that
mapping them separately is not practical.

Typically, the surface layer of the Bullock soil is
grayish brown and light brownish gray fine sandy loam
about 4 inches thick. The subsoil is about 16 inches
thick. It is firm. The upper part is grayish brown sandy
clay loam. The lower part is light brownish gray and light
gray, calcareous loam and clay loam. It has nests of
gypsum crystals and other salts. The underlying material
to a depth of 60 inches is light olive gray, calcareous fine
sandy loam. it has accumulations of gypsum crystals and
other salts throughout. In places the subsoil contains
more clay.

Typically, the surface layer of the Assinniboine soil is
grayish brown fine sandy loam about 8 inches thick. The
subsoil is about 35 inches thick. 1t is friable. It is brown
loam and sandy clay loam in the upper part and grayish
brown, calcareous fine sandy loam in the lower part. The
underlying material to a depth of 60 inches is grayish
brown, calcareous loamy sand. In places the surface
layer is ioam. In some areas the subsoil contains less
clay.

Included with these soils in mapping are small areas of
Archin and Chinook soils and Slickspots. These
inclusions make up less than 15 percent of any one
mapped area. Archin soils have a surface layer that is
thicker than that of the Bullock soil. Also, they are
slightly higher on the landscape. Chinook soils do not
have a sodium affected subsoil. They contain less clay in
the subsoil than the Assinniboine soil. They are in
positions on the landscape similar to those of the
Assinniboine soil. Slickspots have a dispersed surface
and a high amount of salts throughout. They do not
support vegetation. They are in small pits and
depressions.

The content of organic matter and fertility are low in
the Bullock soil. The content of organic matter is
moderate and fertility medium in the Assinniboine soil.
Tilth is poor in the Bullock soil and fair in the
Assinniboine soil. The Bullock soil has a sodium affected
subsoil that restricts the penetration of plant roots.
Permeability is very slow in the Bullock soil. It is
moderate in the subsoil of the Assinniboine soil and
moderately rapid in the underlying material. Available
water capacity is moderate in both soils. The shrink-swell
potential is moderate in the Bullock soil and low in the
Assinniboine soil. Runoff is slow on both soils.

Most of the acreage supports native grasses and is
used for grazing. Compaction is a problem on the
Bullock soil. Productivity is low on this soil because the
sodium affected subsoil restricts the penetration of roots.
Wind erosion is a hazard on the Assinniboine soil. Proper
stocking rates and timely deferment of grazing help to
maintain maximum productivity.

23

This map unit generally is unsuited to cultivated crops,
tame pasture and hay, and windbreaks and
environmental plantings, mainly because of the sodium
affected subsoil in the Bullock soil. Although the
Assinniboine soil is suited to these uses, the use of the
map unit is determined by the limitations of the Bullock
soil. Environmental plantings can be established on the
Assinniboine soil, but windbreaks are not effective
because the trees and shrubs do not grow well on the
Bullock saoil.

The Bullock soil is in capability unit ViIs-3, Thin
Claypan range site, and windbreak suitability group 10;
the Assinniboine soil is in capability unit ilie-4, Sandy
range site, and windbreak suitability group 5.

BoD—Bullock-Cabbart complex, 6 to 25 percent
slopes. These well drained, moderately sloping to
moderately steep soils are on uplands. The moderately
deep, sodium affected Bullock soil is in small pits and on
small flats. The shallow Cabbart soil is on ridges and
along drainageways. In some areas scattered stones and
boulders are on the surface. Areas are irregular in shape
and 10 to more than 400 acres in size. They are 35 to
40 percent Bullock soil and 30 to 35 percent Cabbart
soil. The two soils occur as areas so closely intermingled
or so small that mapping them separately is not
practical.

Typically, the surface layer of the Bullock soil is
grayish brown and light brownish gray fine sandy loam
about 4 inches thick. The subsoil is about 16 inches
thick. It is firm. The upper part is grayish brown sandy
clay loam. The lower part is light brownish gray and light
gray, calcareous loam and clay loam. It has nests of
gypsum crystals and other salts. The underlying material
is light olive gray, calcareous very fine sandy loam that
has nests of gypsum crystals and other salts. Light gray,
soft sandstone is at a depth of about 29 inches. In
places the subsoil contains more clay. In some areas the
depth to sandstone is more than 40 inches.

Typically, the surface layer of the Cabbart soil is light
yellowish brown, calcareous loam about 4 inches thick.
The subsoil is pale yellow, very friable, calcareous loam
about 7 inches thick. Weakly consolidated layers of
sandstone, siltstone, and shale are at a depth of about
11 inches. In some areas the surface layer and subsoil
are fine sandy loam.

Included with these soils in mapping are small areas of
Amor, Boxwell, Daglum, Delridge, Glendive, Marmarth,
Parchin, Reeder, and Twilight soils and areas of Rock
outcrop and Slickspots. These inclusions make up less
than 25 percent of any one mapped area. Amor,
Boxwell, Marmarth, Reeder, and Twilight soils are lower
on the landscape than the Cabbart soil. They are 20 to
40 inches deep over soft bedrock and do not have a
sodium affected subsoil. Daglum and Parchin soils are
on small flats and are slightly higher on the landscape
than the Bullock soil. Also, they have a thicker surface
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layer. The moderately deep Delridge soils are in
positions on the landscape similar to those of the
Cabbart soil. The stratified Glendive soils are along
narrow drainageways. Rock outcrop occurs as rimrock
and as terrace escarpments generally below the Cabbart
soil. Slickspots have a dispersed surface and a high
content of salts throughout. They are in small pits and
depressions.

The content of organic matter and fertility are low in
the Bullock and Cabbart soils. The Bullock soil has a
sodium affected subsoil that restricts the penetration of
plant roots. Permeability is moderate in the Cabbart soil
and very slow in the Bullock soil. Available water
capacity is low in the Bullock soil and very low in the
Cabbart soil. Runoff is rapid on both soils. The shrink-
swell potential is moderate in the Bullock soil and low in
the Cabbart soil.

Nearly all of the acreage supports native grasses and
is used for grazing (fig. 5). Productivity is low on the
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Bullock soil because the sodium affected subsoil
restricts the penetration of plant roots. Compaction also
is a problem on this soil. The Cabbart soil is subject to
water erosion unless an adequate plant cover is
maintained. Reestablishing vegetation is difficult. Most
areas have many sites that can be used for stock water
dams, but seepage is a hazard.

These soils generally are unsuited to cultivated crops,
tame pasture and hay, and windbreaks and
environmental plantings. The sodium affected subsoil in
the Bullock soil and the shallowness and slope of the
Cabbart soil are limitations.

The Bullock soil is in capability unit VIs-3 and Thin
Claypan range site; the Cabbart soil is in capability unit
Vle-11 and Shallow range site; both soils are in
windbreak suitability group 10.

BpB—Bullock-Parchin-Slickspots complex, 2 to 9
percent slopes. This map unit occurs as areas of
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Figure 5.—An area of Bullock-Cabbart complex, 6 to 25 percent slopes, used as range. An area of Rock outcrop-Reva complex, 15 to 60

percent slopes, is In the background.
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moderately deep, well drained, gently sloping and
moderately sloping soils intermingled with Slickspots on
uplands. The Bullock soil and Slickspots are in small pits
and depressions. The Parchin soil is on slight rises.
Areas are irregular in shape and 10 to more than 400
acres in size. They are 40 to 50 percent Bullock soil, 25
to 35 percent Parchin soil, and 15 to 25 percent
Slickspots. The two soils and the Slickspots occur as
areas so intermingled or so small that mapping them
separately is not practical.

Typically, the surface layer of the Bullock soil is
grayish brown and light brownish gray fine sandy loam
about 4 inches thick. The subsoil is about 16 inches
thick. It is firm. The upper part is grayish brown sandy
clay loam. The lower part is light brownish gray and light
gray, calcareous loam and clay loam. It has nests of
gypsum crystals and other salts. The underlying material
is light olive gray, calcareous very fine sandy loam that
has nests of gypsum crystals and other salts. Light gray,
soft sandstone is at a depth of about 29 inches. In
places the subsoil contains more clay. In some areas the
depth to bedrock is more than 40 inches.

Typically, the surface layer of the Parchin soil is
grayish brown fine sandy loam about 5 inches thick. The
surface layer is light brownish gray fine sandy loam
about 5 inches thick. The subsoil is about 18 inches
thick. It is firm. The upper part is brown sandy clay loam.
The lower part is grayish brown and light brownish gray,
calcareous sandy clay loam and clay loam. It has nests
of gypsum crystals and other salts. The underlying
material is light gray, calcareous sandy clay loam. It has
nests of gypsum crystals and other salts throughout.
Weakly consolidated sandstone is at a depth of about 34
inches. In places the subsoil contains more clay. In
some areas the depth to bedrock is more than 40
inches.

The Slickspots occur as slightly depressional, barren
areas that have a puddled or slick surface (fig. 6). Visible
accumulations of salts are at or near the surface. The
soil material to a depth of about 29 inches is massive
clay loam.

Included with the Bullock and Parchin soils and
Slickspots in mapping are small areas of Assinniboine,
Chinook, Marmarth, Rhame, and Twilight soils. These
included soils make up less than 25 percent of any one
mapped area. They do not have a sodium affected
subsoil. Assinniboine and Chinook soils are in positions
on the landscape similar to those of the Bullock and
Parchin soils. Rhame, Marmarth, and Twilight soils are
slightly higher on the landscape than the Bullock and
Parchin soils.

The content of organic matter and fertility are low in
the Bullock and Parchin soils. Tilth is poor in both soils.
These soils have a sodium affected subsoil that restricts
the penetration of plant roots. Permeability is very slow
in the Bullock soil and slow or very slow in the Parchin
soil. Available water capacity is low in both soils. Runoff
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is slow. The shrink-swell potential is moderate in the
Bullock soil. It is moderate in the subsoil of the Parchin
soil and low in the underlying material.

Most of the acreage supports native grasses and is
used for grazing. Compaction is a problem on the
Bullock soil. Restricted grazing during wet periods helps
to prevent surface compaction and the deterioration of
tilth. Wind erosion is a hazard in overgrazed areas of the
Parchin soil. Slickspots generally support little or no
vegetation, but they do support a sparse stand of weeds
and pricklypear during wet periods. Proper stocking rates
and timely deferment of grazing help to maintain
maximum productivity.

This map unit generally is unsuited to cultivated crops,
tame pasture and hay, and windbreaks and
environmental plantings. Aithough the Parchin soil is
suited to these uses, the use of the map unit is
determined by the suitability of the Bullock soil and the
Slickspots. The sodium affected subsoil in both soils and
the salts in the Slickspots are limitations.

The Bullock soil is in capability unit VIs-3, Thin
Claypan range site, and windbreak suitability group 10;
the Parchin soil is in capability unit IVe-12, Claypan
range site, and windbreak suitability group 9; the
Slickspots are in capability unit Vilis-3 and are not
assigned to a range site or windbreak suitability group.

BsA—Bullock-Slickspots complex, 0 to 4 percent
slopes. This map unit occurs as areas of a moderately
deep, well drained, nearly level and very gently sloping
Bullock soil intermingled with Slickspots. The unit is on
uplands. The Bullock soil is on slight rises. The
Slickspots are in slight depressions. Areas are irregular
in shape and 10 to more than 150 acres in size. They
are 50 to 65 percent Bullock soil and 25 to 35 percent
Slickspots. The Bullock soil and Slickspots occur as
areas so closely intermingled or so small that mapping
them separately is not practical.

Typically, the surface layer of the Bullock soil is
grayish brown and light brownish gray fine sandy loam
about 4 inches thick. The subsoil is about 16 inches
thick. It is firm. The upper part is grayish brown sandy
clay loam. The lower part is light brownish gray and light
gray, calcareous sandy clay loam, loam, and clay ioam. It
has nests of gypsum and other salts. The underlying
material is light olive gray, calcareous very fine sandy
loam that has nests of gypsum and other salts. Light
gray, soft bedrock is at a depth of about 29 inches. In
places the subsoil contains more clay. In some areas the
depth to bedrock is more than 40 inches.

The Slickspots occur as slightly depressional, barren
areas that have a puddled or slick surface. Visible
accumulations of salts are at or near the surface. The
soil material to a depth of about 29 inches is massive
clay loam.

Included with the Bullock soil and Slickspots in
mapping are small areas of Amor, Archin, Assinniboine,
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Figure 6.—An area of Bullock-Parchin-Slickspots complex, 2 to 9 percent slopes. Slickspots support little or no vegetation.

Chinook, Kremlin, Parchin, Reeder, Rhame, and Twilight
soils. These included soils make up less than 25 percent
of any one mapped area. Amor, Assinniboine, Chinook,
Kremilin, Reeder, Rhame, and Twilight soils do not have
a sodium affected subsoil. They are higher on the
landscape than the Bullock soil and Slickspots. Archin
and Parchin soils are on slight rises. Archin soils are
more than 40 inches deep over bedrock. Parchin soils
have a surface soil that is thicker than that of the
Bullock soil.

The content of organic matter and fertility are low in
the Bullock soil. Tilth is poor. The sodium affected
subsoil restricts the penetration of plant roots.
Permeability is very slow. Available water capacity is low.
Runoff is slow. The shrink-swell potential is moderate.

Most of the acreage supports native grasses and is
used for grazing. Compaction is a problem. Restricted
grazing during wet periods helps to prevent surface
compaction and the deterioration of tilth. Proper stocking

rates and timely deferment of grazing help to maintain
maximum productivity. Slickspots generally support little
or no vegetation, but they do support a sparse stand of
weeds and pricklypear during wet periods.

This map unit is unsuited to cultivated crops, tame
pasture and hay, and windbreaks and environmental
plantings. The sodium affected subsoil of the Bullock soil
and the salts in the Slickspots are limitations.

The Bullock soil is in capability unit Vis-3, Thin
Claypan range site, and windbreak suitability group 10;
the Slickspots are in capability unit VIiis-3 and are not
assigned to a range site or windbreak suitability group.

CaD—Cabba-Lantry-Amor loams, 9 to 25 percent
slopes. These well drained, strongly sloping and
moderately steep soils are on uplands. Scattered stones
are on the surface in some areas. The shallow Cabba
and moderately deep Lantry soils are on the upper side
slopes and on ridges. The moderately deep Amor soil is
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on the low side slopes. Areas are irregular in shape and
10 to more than 250 acres in size. They are 30 to 40
percent Cabba soil, 25 to 35 percent Lantry soil, and 20
to 30 percent Amor soil. The three soils occur as areas
80 closely intermingled or so small that mapping them
separately is not practical.

Typically, the surface layer of the Cabba soil is light
brownish gray, calcareous loam about 2 inches thick.
The subsaoil is light brownish gray and light yellowish
brown, friable, calcareous loam about 6 inches thick. The
underlying material is light yellowish brown, calcareous
loam. Soft sandstone is at a depth of about 15 inches. In
some areas the soil contains more sand and less silt
throughout.

Typically, the surface layer of the Lantry soil is grayish
brown, calcareous loam about 4 inches thick. The
subsoil is about 24 inches thick. It is friable and
calcareous. It is light brownish gray loam in the upper
part and light brownish gray and light gray silt loam in
the lower part. Light gray, calcareous siltstone is at a
depth of about 28 inches.

Typically, the surface layer of the Amor soil is grayish
brown loam about 8 inches thick. The subsoil is loam
about 26 inches thick. The upper part is grayish brown
and light olive brown and is friable, and the lower part is
light brownish gray, friable and very friable, and
calcareous. Light gray, calcareous, soft sandstone is at a
depth of about 34 inches. In places the subsoil contains
more clay. In some areas the depth to sandstone is
more than 40 inches.

Included with these soils in mapping are small areas of
Daglum, Grail, Korchea, Rhoades, Tanna, and Vebar
soils and Slickspots. These inclusions make up less than
25 percent of any one mapped area. Daglum and
Rhoades soils and Slickspots are in small pits and
depressions. Dagium and Rhoades soils have a sodium
affected subsoil. Slickspots have a dispersed surface
and a high content of salits throughout. They do not
support vegetation. Grail soils are dark to a depth of
more than 16 inches. They are in swales. Korchea soils
are stratified. They are on narrow flood plains. Tanna
and Vebar soils are in positions on the landscape similar
to those of the Amor soil. Tanna soils contain more Clay
in the subsoil than the Amor soil. Vebar soils contain
more sand and less silt throughout than the Amor and
Lantry soils.

The content of organic matter is low in the Cabba and
Lantry soils and moderate in the Amor soil. Fertility is
low in the Cabba and Lantry soils and medium in the
Amor soil. Tilth is poor in the Cabba and Lantry soils and
good in the Amor soil. Permeability is moderate in all
three soils. Available water capacity is very low in the
Cabba soil, low in the Lantry soil, and low or moderate in
the Amor soil. Runoff is medium or high on all three
soils. The shrink-swell potential is low in the Cabba and
Lantry soils and moderate in the Amor soil.
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Most of the acreage supports native grasses and is
used for grazing. Generally, no major hazards or
limitations affect the use of these soils for range. Water
erosion is a hazard, however, if the range is overgrazed.
In places gullies form along cattle trails. Fencing and
other means of controlling livestock traffic patterns help
to prevent gullying. Suitable sites for stock water dams
are available in many areas, but seepage is a hazard.

This map unit generally is unsuited to cultivated crops,
tame pasture and hay, and windbreaks and
environmental plantings. The slope, low fertility, and
shallow depth to bedrock in the Cabba soil are the main
limitations. The less sloping areas of the Amor soil can
be seeded to tame pasture plants or used for
environmental plantings.

The capability unit is Vie-11; the Cabba soil is in
Shallow range site, the Lantry soil in Thin Upland range
site, and the Amor soil in Silty range site; the Cabba and
Lantry soils are in windbreak suitability group 10, the
Amor soil in windbreak suitability group 6R.

CbD—Cabba-Reeder loams, 9 to 25 percent slopes.
These well drained, strongly sloping and moderately
steep soils are on uplands. The shallow Cabba soil is on
ridges. The moderately deep Reeder soil is on side
slopes. Areas are irregular in shape and 15 to 100 acres
in size. They are 40 to 50 percent Cabba soil and 35 to
45 percent Reeder soil. The two soils occur as areas so
closely intermingled or so small that mapping them
separately is not practical.

Typically, the surface layer of the Cabba soil is light
brownish gray, calcareous loam about 2 inches thick.
The subsoil is light brownish gray and light yellowish
brown, friable, calcareous loam about 6 inches thick. The
underlying material is light yellowish brown, calcareous
loam. Soft sandstone is at a depth of about 15 inches.

Typically, the surface layer of the Reeder soil is
grayish brown loam about 6 inches thick. The subsoil is
about 24 inches thick. It is friable. It is grayish brown and
light brownish gray clay loam in the upper part and light
gray, calcareous clay loam and loam in the iower part.
Soft sandstone is at a depth of about 30 inches. In
places the depth to bedrock is more than 40 inches.

Included with these soils in mapping are small areas of
Daglum, Grail, and Rhoades soils and areas of
Slickspots and Rock outcrop. These inclusions make up
less than 20 percent of any one mapped area. Daglum
and Rhoades soils and Slickspots are in small pits and
depressions. Daglum and Rhoades soils have a sodium
affected subsoil. Slickspots have a dispersed surface
and a high content of salts throughout. They do not
support vegetation. Grail soils are dark to a depth of
more than 16 inches. They are in swales. Rock outcrop
occurs as rimrock and as escarpments.

The content of organic matter is low in the Cabba soil
and moderate in the Reeder soil. Fertility is low in the
Cabba soil and medium in the Reeder soil. Tilth is poor
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in the Cabba soil and good in the Reeder soil.
Permeability is moderate in both soils. Available water
capacity is very low in the Cabba soil and low or
moderate in the Reeder soil. Runoff is rapid on both
soils. The shrink-swell potential is low in the Cabba soail
and moderate in the Reeder soil.

Most of the acreage supports native grasses and is
used for grazing. Water erosion is a hazard. In places
gullies form along cattle trails. Reestablishing vegetation
is difficult. Suitable sites for stock water dams are
available in many areas, but seepage is a hazard.

This map unit generally is unsuited to cultivated crops,
tame pasture and hay, and windbreaks and
environmental plantings, mainly because of the shallow
depth to bedrock in the Cabba soil. Although the Reeder
soil is suited to these uses, the use of the map unit is
determined by the limitations of the Cabba soil. The less
sloping areas of the Reeder soil can be seeded to tame
pasture plants or used for environmental plantings.

The capability unit is Vie-11; the Cabba soil is in
Shallow range site and windbreak suitability group 10;
the Reeder soil is in Silty range site and windbreak
suitability group 6R.

CcE—Cabbart loam, 6 to 60 percent slopes,
extremely stony. These shallow, well drained,
moderately sloping to steep soils are on uplands. Many
small to large stones and boulders are on the surface.
Areas are irregular in shape and 10 to 100 acres in size.

Typically, the surface layer is light yellowish brown,
calcareous extremely stony loam about 4 inches thick.
The subsoil is pale yellow, very friable, calcareous loam
about 7 inches thick. Weakly consolidated layers of
sandstone, siltstone, and shale are at a depth of about
11 inches. In some areas the surface layer and subsoil
are fine sandy loam.

included with this soil in mapping are small areas of
Amor, Bullock, Daglum, Marmarth, Rhame, Twilight, and
Vebar soils. These soils make up less than 20 percent of
any one mapped area. Amor, Marmarth, Rhame, Twilight,
and Vebar soils are slightly lower on the landscape than
the Cabba soil. They are 20 to 40 inches deep over soft
bedrock. Bullock and Daglum soils are in small pits and
depressions. They have a sodium affected subsoil.

The content of organic matter and fertility are low in
the Cabbart soil. Tilth is poor. Permeability is moderate.
Available water capacity is very low. Runoff is rapid. The
shrink-swell potential is low.

Nearly all of the acreage supports native grasses and
is used for grazing. Water erosion is a hazard unless an
adequate plant cover is maintained. Reestablishing
vegetation is difficult.

This soil generally is unsuited to cultivated crops, tame
pasture and hay, and windbreaks and environmental
plantings. The shallow depth to bedrock, the slope, and
the stoniness are the main limitations.

Soil Survey

The capability unit is Vlis-6; Shallow range site;
windbreak suitability group 10.

CdE—Cabbart-Delridge loams, 15 to 40 percent
slopes. These well drained, moderately steep and steep
soils are on uplands. The shallow Cabbart soil is on the
upper side slopes and on ridges. The moderately deep
Delridge soil is on the side slopes below the Cabbart
soil. Scattered stones and boulders are on some ridges.
Areas are irregular in shape and 10 to more than 300
acres in size. They are 50 to 55 percent Cabbart soil and
25 to 30 percent Delridge soil. The two soils occur as
areas so closely intermingled or so small that mapping
them separately is not practical.

Typically, the surface layer of the Cabbart soil is light
yellowish brown, calcareous loam about 4 inches thick.
The subsoil is pale yellow, very friable, calcareous loam
about 7 inches thick. Weakly consolidated layers of
sandstone, siltstone, and shale are at a depth of about
11 inches. In some areas the surface layer and subsoil
are fine sandy loam.

Typically, the surface layer of the Delridge soil is
brown loam about 5 inches thick. The subsoil is light
gray, friable, calcareous loam about 10 inches thick. The
underlying material is light brownish gray and light gray,
calcareous loam. Weakly consolidated sandstone is at a
depth of about 25 inches. In some areas the surface
layer is darker.

Included with these soils in mapping are small areas of
Bullock, Marmarth, Parchin, Rhame, and Twilight soils
and areas of Rock outcrop and Slickspots. These
inclusions make up less than 25 percent of any one
mapped area. Bullock and Parchin soils are in small pits
and depressions. They have a sodium affected subsoil.
Marmarth, Rhame, and Twilight soils are lower on the
landscape than the Delridge soil. Also, Marmarth soils
have a darker surface layer, and Rhame and Twilight
soils have more sand and less clay in the subsoil. Rock
outcrop is near the crests of narrow ridges. Slickspots
have a dispersed surface and a high content of salts
throughout. They do not support vegetation. They are in
small pits.

The content of organic matter and fertility are low in
the Cabbart and Delridge soils. Permeability is moderate.
Available water capacity is very low in the Cabbart soil
and low in the Delridge soil. Runoff is rapid on both soils.
The shrink-swell potential is low in the Cabbart soil and
moderate in the Delridge soil.

Most of the acreage supports native grasses and is
used for grazing. Water erosion is a hazard unless an
adequate plant cover is maintained. Reestablishing
vegetation is difficult. Suitable sites for stock water dams
are available in many areas, but seepage is a problem.

These soils are generally unsuited to cultivated crops,
tame pasture and hay, and windbreaks and
environmental plantings. The slope of both soils and the
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shallow depth to bedrock in the Cabbart soil are
limitations.

The capability unit is Vlle-4, and the windbreak
suitability group is 10; the Cabbart soil is in Shallow
range site, the Delridge soil in Thin Upland range site.

CeE—Cabbart-Rock outcrop complex, 15 to 40
percent slopes. This map unit occurs as areas of a well
drained, shallow, moderately steep and steep Cabbart
soil intermingled with areas where bedrock crops out.
The unit is on uplands. Scattered stones are on the
surface in some areas. The Cabbart soil generally is on
the upper side slopes and on ridges. The Rock outcrop
is on the upper, convex slopes and on steep
escarpments at the head of deeply dissected
drainageways. Areas are irregular in shape and 10 to
more than 500 acres in size. They are 40 to 60 percent
Cabbart soil and 25 to 40 percent Rock outcrop. The
Cabbart soil and Rock outcrop occur as areas so closely
intermingled or so small that mapping them separately is
not practical.

Typically, the surface layer of the Cabbart soil is light
yellowish brown, calcareous loam about 4 inches thick.
The subsoil is pale yellow, very friable, calcareous loam
about 7 inches thick. Weakly consolidated layers of
sandstone, siltstone, and shale are at a depth of about
11 inches. In some areas the surface layer and subsoil
are fine sandy loam.

The Rock outcrop is unweathered bedrock. It occurs
as layers of sandstone, siltstone, or shale. Thin layers of
lignite are in some exposures. In some areas the high
parts of the Rock outcrop are fractured porcellanite.

Included with the Cabbart soil and Rock outcrop in
mapping are small areas of Boxwell, Bullock, Glendive,
Kirby, Marmarth, Parchin, Rhame, and Twilight soils and
Slickspots. These inclusions make up less than 25
percent of any one mapped area. Boxwell and Marmarth
soils are on the lower side slopes. They have a dark
surface layer and are 20 to 40 inches deep over soft
bedrock. Bullock and Parchin soils are in small pits and
depressions. They have a sodium affected subsoil. The

deep, stratified Glendive soils are on narrow flood plains.

Kirby soils are more than 40 inches deep over fractured
porcellanite. They are on the crest of ridges near the
Cabbart soil. The moderately deep Rhame and Twilight
soils are lower on the landscape than the Cabbart soil.
Slickspots have a dispersed surface and a high content
of salts throughout. They do not support vegetation.
They are in small pits.

The content of organic matter and fertility are low in
the Cabbart soil. Permeability is moderate. Available
water capacity is very low. Runoff is rapid. The shrink-
swell potential is low.

Most of the acreage supports native grasses and is
used for grazing. Water erosion is a hazard unless an
adequate plant cover is maintained. Reestablishing
vegetation is difficult. In places gullies form along cattle
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trails. Fencing and other means of controlling livestock
traffic patterns help to prevent gullying.

This map unit is too steep and too shallow for
cultivated crops, tame pasture and hay, and windbreaks
and environmental plantings. The Rock outcrop is an
additional limitation.

The Cabbart soil is in capability unit Vile-4, Shaliow
range site, and windbreak suitability group 10; the Rock
outcrop is in capability unit Vllls-1 and is not assigned to
a range site or windbreak suitability group.

ChA—Chinook fine sandy loam, 0 to 3 percent
slopes. This deep, well drained, nearly leve! soil is on
fans and terraces. Areas are irregular in shape and 10 to
50 acres in size.

Typically, the surface layer is grayish brown fine sandy
loam about 6 inches thick. The subsoil is brown and light
brownish gray, very friable fine sandy loam about 24
inches thick. It is calcareous in the lower part. The
underlying material to a depth of 60 inches is light olive
gray and light gray, calcareous fine sandy loam. In some
areas soft bedrock is at a depth of 20 to 40 inches. In
places the soil is dark to a depth of more than 16
inches.

Included with this soil in mapping are small areas of
Archin, Attewan, Bullock, and Eapa soils and Slickspots.
These inclusions make up less than 15 percent of any
one mapped area. Archin and Bullock soils are on small
flats and in small pits. They have a sodium affected
subsoil. Attewan and Eapa soils are in positions on the
landscape similar to those of the Chinook soil. They
contain more clay in the subsoil than the Chinook soil.
Also, Attewan soils are 20 to 40 inches deep over
gravelly material. Slickspots have a dispersed surface
and a high content of salts throughout. They do not
support vegetation. They are in small pits.

The content of organic matter is moderate in the
Chinook soil, and fertility is medium. Tilth is fair.
Permeability is moderately rapid. Available water capacity
is moderate. Runoff is slow. The shrink-well potential is
low.

Most of the acreage supports native grasses and is
used for grazing. Generally, no major hazards or
limitations affect the use of this soil for range. Wind
erosion is a hazard, however, if the range is overgrazed.
Proper stocking rates and timely deferment of grazing or
rotation grazing help to maintain maximum productivity.

This soil is suited to cultivated crops and to tame
pasture and hay. intermediate wheatgrass, crested
wheatgrass, and alfalfa are examples of suitable pasture
plants. Spring wheat, winter wheat, oats, and alfalfa are
the main crops. Controlling wind erosion and conserving
moisture are the main management needs in cultivated
areas. Minimizing tillage, leaving crop residue on the
surface, including grasses and legumes in the cropping
system, and stripcropping help to control wind erosion
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and conserve moisture. Establishing field windbreaks
also helps to control wind erosion.

This soil is suited to windbreaks and environmental
plantings. All climatically suited trees and shrubs grow
well, except for those that require an abundant supply of
moisture. Preparing the site for planting in the spring
helps to control wind erosion.

The capability unit is llle-4; Sandy range site;
windbreak suitability group 5.

CnA—Chinook-Archin fine sandy loams, 0 to 3
percent slopes. These deep, well drained, nearly level
soils are on fans and terraces. The Chinook soil is on
the high parts of the landscape. The sodium affected
Archin soil is on small flats. Areas are irregular in shape
and 10 to 150 acres in size. They are 50 to 60 percent
Chinook soil and 20 to 30 percent Archin soil. The two
soils occur as areas so closely intermingled or so small
that mapping them separately is not practical.

Typically, the surface layer of the Chinook soil is
grayish brown fine sandy loam about 6 inches thick. The
subsoil is brown and light brownish gray, very friable fine
sandy loam about 24 inches thick. It is calcareous in the
lower part. The underlying material to a depth of 60
inches is light olive gray and light gray, calcareous fine
sandy loam. In places the soil is dark to a depth of more
than 16 inches. In some areas soft bedrock is at a depth
of 20 to 40 inches.

Typically, the surface layer of the Archin soil is grayish
brown fine sandy loam about 4 inches thick. The next
layer is light brownish gray loam about 2 inches thick.
The subsoil is grayish brown and light brownish gray,
friable loam about 22 inches thick. In the lower part it is
calcareous and has nests of gypsum crystals and other
salts. The underlying material to a depth of 60 inches is
light brownish gray, calcareous loam. In places the
subsoil contains more clay. In some areas gravelly
material is below a depth of 40 inches.

Included with these soils in mapping are small areas of
Attewan, Bullock, Eapa, and Kremlin soils and
Slickspots. These inclusions make up less than 25
percent of any one mapped area. Attewan, Eapa, and
Kremlin soils are in positions on the landscape similar to
those of the Chinook soil. They contain more ciay in the
subsoil than the Chinook soil. Also, Attewan soils are 20
to 40 inches deep to gravelly material. Bullock soils and
Slickspots are in small pits and depressions. Bullock
soils have a surface layer that is thinner than that of the
Archin soil. Slickspots have a dispersed surface and a
high content of salts throughout. They do not support
vegetation. They are in small pits.

The content of organic matter is moderate and fertility
medium in the Chinook soil. The content of organic
matter and fertility are low in the Archin soil. The sodium
affected subsoil in the Archin soil restricts the
penetration of plant roots. Tilth is fair in the Chinook soil
and poor in the Archin soil. Permeability is moderately
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rapid in the Chinook soil and slow or very slow in the
Archin soil. Available water capacity is moderate in both
soils. Runoff is slow. The shrink-swell potential is low in
the Chinook soil and moderate in the Archin soil.

Much of the acreage supports native grasses and is
used for grazing. Generally, no major hazards or
limitations affect the use of these soils for range. Wind
erosion is a hazard, however, if the range is overgrazed.
Proper stocking rates and timely deferment of grazing or
rotation grazing help to maintain maximum productivity.

These soils are suited to cultivated crops and to tame
pasture and hay, but the sodium affected subsoil in the
Archin soil is a limitation. Intermediate wheatgrass,
crested wheatgrass, and alfalfa are examples of suitable
pasture plants. Spring wheat, winter wheat, oats, and
alfalfa are the main cultivated crops. Measures that
control wind erosion, conserve moisture, and improve
tilth are the main management needs in cultivated areas.
Examples are minimizing tillage, stripcropping, leaving
crop residue on the surface, and including grasses and
legumes in the cropping system.

These soils are suited to windbreaks and
environmental plantings, but the sodium affected subsoil
in the Archin soil is a limitation. Windbreaks can be
established on the Archin soil, but optimum growth is
untikely. Preparing the site for planting in the spring
helps to control wind erosion.

The Chinook soil is in capability unit llle-4, Sandy
range site, and windbreak suitability group 5; the Archin
soil is in capability unit [Ve-12, Claypan range site, and
windbreak suitability group 9.

CoE—Cohagen fine sandy loam, 15 to 50 percent
slopes. This shallow, well drained, moderately steep to
very steep soil is on uplands. Areas are irregular in
shape and 15 to more than 150 acres in size.

Typically, the surface layer is light brownish gray,
calcareous fine sandy loam about 4 inches thick. The
underlying material is light gray, calcareous fine sandy
loam. Soft sandstone and siltstone bedrock is at a depth
of about 60 inches. [n some areas the soil contains more
silt and clay throughout.

Included with this soil in mapping are small areas of
Amor, Daglum, Korchea, Rhoades, and Vebar soils and
areas of Rock outcrop and Slickspots. These inclusions
make up less than 25 percent of any one mapped area.
Amor and Vebar soils are on the sides of ridges. They
are 20 to 40 inches deep over soft bedrock. Daglum and
Rhoades soils and Slickspots are on small flats and in
pits. Daglum and Rhoades soils have a sodium affected
subsoil. Slickspots have a dispersed surface and a high
content of salts. They do not support vegetation. They
are in small pits. The deep Korchea soils are along
narrow drainageways.

The content of organic matter and fertility are low in
the Cohagen soil. Permeability is moderately rapid.
Available water capacity is very low. Runoff is rapid.
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All of the acreage supports native grasses and is used
for grazing. Erosion by wind and water is a hazard unless
an adequate plant cover is maintained. Reestablishing
vegetation is difficult.

This soil generally is unsuited to cultivated crops, tame
pasture and hay, and windbreaks and environmental
plantings. The shallow depth to bedrock and the slope
are the main limitations.

The capability unit is Vlie-4; Shallow range site;
windbreak suitability group 10.

CrF—Cohagen-Rock outcrop-Cabba Variant
compiex, 3 to 100 percent slopes. This map unit
occurs as areas of well drained, shallow, gently sloping
to very steep soils intermingled with areas of Rock
outcrop. The Cohagen soil is on steep slopes below
escarpments of hard sandstone. Scattered stones and
boulders are on the surface in many areas. The Cabba
Variant soil is in gently sloping areas on tableland above
the sandstone escarpments. Areas are long and narrow
and 20 to 150 acres in size. They are 50 to 60 percent
Cohagen soil, 30 to 35 percent Rock outcrop, and 20 to
25 percent Cabba Variant soil. The two soils and Rock
outcrop occur as areas so closely intermingled or so
small that mapping them separately is not practical.

Typically, the surface layer of the Cohagen soil is light
brownish gray, calcareous fine sandy loam about 4
inches thick. The underlying material is light gray,
calcareous fine sandy loam. Soft, calcareous sandstone
and siltstone bedrock is at a depth of about 16 inches. In
places the surface layer is loam. In some areas the soil
is sandy throughout. In other areas it contains more silt
and clay throughout.

The Rock outcrop generally is a vertical escarpment of
light yellowish brown or light brownish gray, hard
sandstone. It does not support vegetation.

Typically, the surface layer of the Cabba Variant soil is
grayish brown, calcareous silty clay loam about 3 inches
thick. The underlying material is calcareous silty clay
loam. It is light yellowish brown in the upper part and
multicolored in the lower part. White, hard sandstone is
at a depth of about 18 inches. In places the depth to
hard bedrock is 20 to 40 inches.

Included with the Cohagen and Cabba Variant soils
and Rock outcrop in mapping are small areas of Amor,
Daglum, Reeder, Rhoades, and Vebar soils. These
included soils make up less than 25 percent of any one
mapped area. They are on tableland above the Cabba
Variant soil. Amor, Reeder, and Vebar soils are 20 to 40
inches deep over bedrock. Daglum and Rhoades soils
have a sodium affected subsoil.

The content of organic matter and fertility are low in
the Cabba Variant and Cohagen soils. Permeability is
moderately rapid in the Cohagen soil and moderate in
the Cabba Variant soil. Available water capacity is very
low in both soils. Runoff is rapid. The shrink-swell
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potential is low in the Cohagen soil and moderate in the
Cabba Variant soil.

All areas of the Cohagen and Cabba Variant soils
support native grasses and are used for grazing. The
Rock outcrop does not support grazable vegetation.
Water erosion is a hazard. In places gullies form along
cattle trails. Fencing and other means of controlling
livestock traffic patterns help to prevent gullying.
Reestablishing vegetation is difficult.

This map unit is unsuited to cultivated crops, tame
pasture and hay, and windbreaks and environmental
plantings because of the slope, the Rock outcrop, and
the shallow depth to bedrock.

The Cohagen soil is in capability unit Vlle-4, and
Cabba Variant soil is in capability unit Vils-1; both soils
are in Shallow range site and windbreak suitability group
10; the Rock outcrop is in capability unit Viils-1 and is
not assigned to a range site or windbreak suitability
group.

DcC—Delridge-Cabbart loams, 6 to 15 percent
slopes. These well drained, moderately sloping and
strongly sloping soils are on uplands. The moderately
deep Delridge soil is on side slopes below the Cabbart
soil. The shallow Cabbart soil is on ridges. Areas are
irregular in shape and 10 to 100 acres in size. They are
55 to 65 percent Delridge soil and 25 to 30 percent
Cabbart soil. The two soils occur as areas so closely
intermingled or so small that mapping them separately is
not practical.

Typically, the surface layer of the Dekidge soil is
brown loam about 5 inches thick. The subsoil is light
gray, friable, calcareous loam about 10 inches thick. The
underlying material is light brownish gray and light gray,
calcareous loam. Weakly consolidated sandstone is at a
depth of about 25 inches. In some areas the surface
layer is darker.

Typically, the surface layer of the Cabbart soil is light
yellowish brown, calcareous loam about 4 inches thick.
The subsoil is pale yellow, very friable, calcareous ioam
about 7 inches thick. Weakly consolidated layers of
sandstone, siltstone, and shale are at a depth of about
11 inches. In some areas the surface layer and subsoil
are fine sandy loam.

Included with these soils in mapping are small areas of
Bullock, Marmarth, Parchin, Rhame, and Twilight soils
and Slickspots. These inclusions make up less than 25
percent of any one mapped area. Bullock and Parchin
soils are in small pits and depressions. Thev have a
sodium affected subsoil. Marmarth, Rhame, .nd Twilight
soils are lower on the landscape than the Delridge soil.
Also, Marmarth soils have a darker surface layer, and
Rhame and Twilight soils have more sand and less clay
in the subsoil. Slickspots have a dispersed surface and a
high content of salts throughout. They do not support
vegetation. They are in small pits.
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The content of organic matter and fertility are low in
the Delridge and Cabbart soils. Permeability is moderate.
Available water capacity is low in the Delridge soil and
very low in the Cabbart soil. Runoff is medium or rapid
on both soils. The shrink-sweil potential is moderate in
the Delridge soil and low in the Cabbart soil.

Most of the acreage supports native grasses and is
used for grazing. Generally, no major hazards or
limitations affect the use of these soils for range. Water
erosion is a hazard, however, unless an adequate plant
cover is maintained. In places gullies form along cattle
trails. Fencing and other means of controlling livestock
traffic patterns help to prevent gullying.

These soils generally are unsuited to cultivated crops,
tame pasture and hay, and windbreaks and
environmental piantings because they are too steep and
because the Cabbart soil is shallow. The less sloping
areas of the Delridge soil, however, can be seeded to
tame pasture plants or used for environmental plantings.

The capability unit is Vle-3, and the windbreak
suitability group is 10; the Delridge soil is in Thin Upland
range site, and the Cabbart soil is in Shallow range site.

Du—Dumps, mine. This map unit is in areas on
uplands that formerly were or currently are surface
mined. Areas are irregular in shape and 10 to more than
75 acres in size. Slopes range from nearly level on the
bottom of the excavations to almost vertical on the sides
and rims.

Overburden has been removed from nearly level areas
of exposed bedrock. Mixed loamy overburden has been
pushed into steep hillsides. Bedrock crops out in areas
on the edges of the mines where deep cuts have been
made. The bottom and sides support little or no
vegetation during periods when the unit is mined.

Most mine dumps provide limited wildlife habitat.
Abandoned areas can be restored to range if
reclamation measures are applied. These measures
include shaping the areas and using the overburden
material as topsoil dressing. Applying fertilizer as needed
helps to establish range or pasture plants.

The capability unit is Vlils-1; no range site or
windbreak suitability group is assigned.

Dw—Dune land. This map unit consists of areas on
uplands where sandy material has been blown out of pits
and redeposited as mounds. These areas do not support
vegetation. In some areas, the sandy material has been
removed and bedrock is exposed. Areas are irregular in
shape and 10 to more than 130 acres in size.

Dune land can be restored to range if reclamation
measures are applied. These measures include fencing,
adding straw or manure, reseeding, and deferring grazing
until a stand of grasses is established.

This map unit is unsuited to cultivated crops, tame
pasture and hay, and windbreaks and environmental
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plantings because of a very severe hazard of wind
erosion.

The capability unit is Vllle-2; no range site or
windbreak suitability group is assigned.

EaA—Eapa loam, 0 to 3 percent slopes. This deep,
well drained, nearly level soil is on fans and terraces.
Areas are 10 to 200 acres in size and irregular in shape.

Typically, the surface layer is grayish brown loam
about 4 inches thick. The subsoil is about 26 inches of
grayish brown, light brownish gray, and light yellowish
brown, very friable and friable, clay loam, sandy clay
loam, and loam. It is calcareous in the lower part. The
underlying material to a depth of 60 inches is gray, light
brownish gray, and light gray, calcareous clay loam. In
some areas soft bedrock is at a depth of 20 to 40
inches. In places the subsoil contains more sand.

Included with this soil in mapping are small areas of
Archin, Attewan, Bullock, and Chinook soils. These soils
make up less than 15 percent of any one mapped area.
Archin and Bullock soils have a sodium affected subsoil.
Archin soils are on small flats, and Bullock soils are in
small pits and depressions. Attewan soils are 20 to 40
inches deep over sand and gravel. They are on terraces.
Chinook soils contain more sand and less clay
throughout than the Eapa soil. They are in positions on
the landscape similar to those of the Eapa soil.

The content of organic matter is moderate in the Eapa
soil, and fertility is medium. Tilth is good. Permeability is
moderate. Available water capacity is high. Runoff is
slow. The shrink-swell potential is moderate.

Most of the acreage supports native grasses and is
used for grazing. No major hazards or limitations affect
the use of this soil for range. Proper stocking rates and
timely deferment of grazing or rotation grazing help to
maintain maximum productivity.

This soil is suited to cultivated crops and to tame
pasture and hay. Intermediate wheatgrass, crested
wheatgrass, and alfalfa are examples of suitable pasture
plants. Spring wheat, winter wheat, oats, and alfalfa are
the main cultivated crops. Measures that conserve
moisture are the main management needs in cultivated
areas. Examples are minimizing tillage and leaving crop
residue on the surface.

This soil is suited to windbreaks and environmental
plantings. All climatically suited trees and shrubs grow
well, except for those that require an abundant supply of
moisture.

The capability unit is Illc-1; Silty range site; windbreak
suitability group 3.

EcA—Eapa-Archin complex, 0 to 3 percent slopes.
These deep, well drained, nearly level soils are on fans
and terraces. The Eapa soil is in slightly convex areas.
The sodium affected Archin soil is on small flats and in
depressions. Areas are irregular in shape and 10 to 100
acres in size. They are 40 to 50 percent Eaj:a soil and
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30 to 35 percent Archin soil. The two soils occur as
areas so closely intermingled or so small that mapping
them separately is not practical.

Typically, the surface layer of the Eapa soil is grayish
brown loam about 4 inches thick. The subsoil is about 26
inches of grayish brown, light brownish gray, and light
yellowish brown, friable and very friable clay loam, sandy
clay loam, and loam. [t is calcareous in the lower part.
The underlying material to a depth of 60 inches is gray,
light brownish gray, and light gray, calcareous clay loam.
In places soft bedrock is at a depth of 20 to 40 inches.
In some areas the subsoil contains more sand. In other
areas gravelly material is below a depth of 30 inches.

Typically, the surface layer of the Archin soil is grayish
brown fine sandy loam about 4 inches thick. The next
layer is light brownish gray loam about 2 inches thick.
The subsoil is grayish brown and light brownish gray,
friable loam about 22 inches thick. in the lower part it is
calcareous and has nests of gypsum crystals and other
salts. The underlying material to a depth of 60 inches is
light brownish gray, calcareous loam that has nests of
gypsum crystals and other salts. In places the subsoil
contains more clay.

Included with these soils in mapping are small areas of
Bullock, Chinook, and Kremlin soils and Slickspots.
These inclusions make up less than 25 percent of any
one mapped area. Bullock soils have a sodium affected
subsoil. They are in small pits and depressions. Chinook
soils contain more sand and less clay throughout than
the Eapa soil. They are in positions on the landscape
similar to those of the Eapa soil. The deep Kremlin soils
are on fans and terraces. Slickspots have a dispersed
surface and a high content of salts throughout. They are
in small pits.

The content of organic matter is moderate in the Eapa
soil and low in the Archin soil. Fertility is medium in the
Eapa soil and low in the Archin soil. Tilth is good in the
Eapa soil and poor in the Archin soil. Permeability is
moderate in the Eapa soil and slow or very slow in the
Archin soil. Available water capacity is high in the Eapa
soil and moderate in the Archin soil. Runoff is slow on
both soils. The shrink-swell potential is moderate.

Most of the acreage supports native grasses and is
used for grazing. No major hazards or limitations affect
the use of these soils for range. Wind erosion is a
hazard, however, if the Archin soil is overgrazed. Proper
stocking rates and timely deferment of grazing or
rotation grazing help to maintain maximum productivity.

These soils are suited to cultivated crops and to tame
pasture and hay, but the sodium affected subsail in the
Archin soil is a limitation. Intermediate wheatgrass,
crested wheatgrass, and alfalfa are examples of suitable
pasture plants. Winter wheat, spring wheat, oats, and
alfalfa are the main cultivated crops. Measures that
conserve moisture and improve tilth are the main
management needs ih cultivated areas. Examples are
minimizing tillage, leaving crop residue on the surface,
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and including grasses and legumes in the cropping
system.

These soils are suited to windbreaks and
environmental plantings, but the sodium affected subsoil
in the Archin soil is a limitation. Windbreaks can be
established on the Archin soil, but optimum growth is
unlikely.

The Eapa soil is in capability unit llc-1, Silty range
site, and windbreak suitability group 3; the Archin soil is
in capability unit IVe-12, Claypan range site, and
windbreak suitability group 9.

FaB—Farnuf loam, 2 to 6 percent slopes. This
deep, well drained, gently sloping soil is on foot slopes
and terraces. Areas are irregular in shape and 10 to
more than 150 acres in size.

Typically, the surface layer is dark grayish brown loam
about 5 inches thick. The subsoil is grayish brown, friable
and firm clay loam about 30 inches thick. It is calcareous
in the lower part. The underlying material to a depth of
60 inches is light brownish gray, calcareous clay loam. in
places the dark colors extend to a depth of more than
16 inches. In some areas the depth to soft bedrock is 20
to 40 inches.

included with this soil in mapping are small areas of
Cabba, Daglum, Lantry, Rhoades, and Savage soils.
These soils make up less than 15 percent of any one
mapped area. The shallow Cabba and moderately deep
Lantry soils are on low ridges and knolls. The sodium
affected Daglum and Rhoades soils are in small
depressions. Savage soils are on terraces. They have
more clay in the subsoil than the Farnuf soil.

The content of organic matter is moderate in the
Farnuf soil, and fertility is medium. Tilth is good.
Permeability is moderate. Available water capacity is
high. Runoff is medium. The shrink-swell potential is
moderate.

Most of the acreage is cropland. This soil is suited to
cultivated crops and to tame pasture and hay.
Intermediate wheatgrass, alfalfa, and crested wheatgrass
are examples of suitable pasture plants. Spring wheat,
winter wheat, and oats are the main cultivated crops.
Measures that control erosion and conserve moisture
are the main management needs in cultivated areas.
Examples are leaving crop residue on the surface,
minimizing tillage, and farming on the contour.

No major hazards or limitations affect the use of this
soil for range. Proper stocking rates and timely
deferment of grazing or rotation grazing help to maintain
maximum productivity.

This soil is suited to windbreaks and environmental
plantings. All climatically suited trees and shrubs grow
well, except for those that require an abundant supply of
moisture.

The capability unit is lle-1; Silty range site; windbreak
suitability group 3.
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FtE—Fleak-Trey-Rock outcrop complex, 15 to 50
percent slopes. This map unit occurs as areas of well
drained, moderately steep to very steep soils
intermingled with areas where bedrock crops out. The
unit is on uplands. The shallow Fleak soil is on ridges.
The moderately deep Trey soil is on side slopes. The
Rock outcrop is intermingled throughout areas of the
Fleak soil. Areas are irregular in shape and 10 to more
than 100 acres in size. They are about 30 to 40 percent
Fleak soil, 25 to 35 percent Trey soil, and 15 to 25
percent Rock outcrop. The two soils and Rock outcrop
occur as areas so closely intermingled or so small that
mapping them separately is not practical.

Typically, the surface layer of the Fleak soil is grayish
brown, calcareous loamy fine sand about 5 inches thick.
The underlying material is grayish brown and light
brownish gray, caicareous loamy fine sand. Yellowish
brown, weakly consolidated sandstone is at a depth of
about 16 inches. In places the soil is calcareous
throughout. In some areas it contains less sand
throughout.

Typically, the surface layer of the Trey soil is dark
grayish brown loamy fine sand about 4 inches thick. The
next 26 inches is grayish brown fine sand. Soft
sandstone is at a depth of about 30 inches. In places the
depth to bedrock is more than 40 inches.

The Rock outcrop is hard sandstone. In places soft
siltstone and clayey shale are exposed.

included with the Fleak and Trey soils and Rock
outcrop in mapping are small areas of Bullock, Parchin,
Rhame, and Twilight soils. These included soils make up
less than 25 percent of any one mapped area. Bullock
and Parchin soils are in small pits and depressions. They
have a sodium affected subsoil. Rhame and Twilight
soils are in positions on the landscape similar to those of
the Trey soil. They have less sand throughout than the
Trey soil.

The content of organic matter and fertility are low in
the Fleak and Trey soils. Permeability is rapid. Available
water capacity is very low in the Fleak soil and low in the
Trey soil. Runoff is medium on both soils.

All areas of the Fleak and Trey soils support native
grasses and are used for grazing. Water erosion and
wind erosion are hazards unless an adequate plant
cover is maintained. Reestablishing vegetation is difficult.
In places gullies form along cattle trails. Fencing and
other means of controlling livestock traffic patterns help
to prevent gullying.

This map unit is too steep, too shallow, and too sandy
for tame pasture and hay and for windbreaks and
environmental plantings.

The Fleak and Trey soils are in capability unit Vlie-3
and windbreak suitability group 10; the Fleak soil is in
Shallow range site, and the Trey soil is in Sands range
site; the Rock outcrop is in capability unit Vllls-1 and is
not assigned to a range site or windbreak suitability
group.

Soil Survey

GdA—Gerdrum silt loam, 0 to 4 percent slopes.
This deep, well drained, nearly level and very gently
sloping soil is on uplands and terraces. Areas are
irregular in shape and 10 to more than 125 acres in size.

Typically, the surface layer is light brownish gray siit
Joam about 2 inches thick. The subsoil is grayish brown
and light brownish gray silty clay about 34 inches thick.
In the lower part it is calcareous and has nests of
gypsum crystals and other salts. The underlying material
to a depth of 60 inches is light brownish gray, calcareous
clay foam. [t has gypsum and other salts throughout. In
some areas visible salts are throughout the subsoit.

Included with this soil in mapping are small areas of
Eapa and Savage soils and Slickspots. These inclusions
make up less than 15 percent of any one mapped area.
Eapa and Savage soils do not have a sodium affected
subsoil. They are in positions on the landscape similar to
those of the Gerdrum soil. Slickspots have a dispersed
surface and a high content of salts throughout. They do
not support vegetation. They are in small pits.

The content of organic matter and fertility are low in
the Gerdrum soil. Tilth is poor. The sodium affected
subsoil restricts the penetration of plant roots.
Permeability is very slow. Available water capacity is low
or moderate. Runoff is slow. The shrink-swell potential is
high.

Most of the acreage supports native grasses and is
used for grazing. The sodium affected subsoil limits
productivity. Compaction is a problem. Restricted grazing
during wet periods helps to prevent surface compaction
and the deterioration of tilth.

This soil is suited to cultivated crops and to tame
pasture and hay, but the sodium affected subsoil is a
limitation. Intermediate wheatgrass and crested
wheatgrass are examples of suitable pasture plants.
Winter wheat, spring wheat, and oats are the main
cultivated crops. Measures that conserve moisture and
improve tilth are the main management needs in
cultivated areas. Examples are minimizing tillage, leaving
crop residue on the surface, and including grasses and
legumes in the cropping system. Chiseling or subsoiling
increases the rate of water intake and improves tilth.

This soil is poorly suited to windbreaks and
environmental plantings. The dense claypan subsoil
severely limits root penetration. Optimum growth,
survival, and vigor are unlikely.

The capability unit is IVs-2; Claypan range site;
windbreak suitability group 9.

Ge—Glendive fine sandy loam. This deep, well
drained, nearly level soil is on flood plains and terraces.
It is subject to rare flooding, which lasts for brief periods.
Areas are irregular in shape and 10 to more than 100
acres in size,

Typically, the surface layer is grayish brown fine sandy
loam about 4 inches thick. The underlying material to a
depth of 60 inches is light brownish gray, olive, and pale
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olive, calcareous, stratified fine sandy loam, loamy sand,
and loam. In places the soil is noncalcareous. In some
areas it contains more silt and less sand. In other areas
it contains more sand and less clay.

Included with this soil in mapping are small areas of
Archin, Bullock, and Lallie soils. These soils make up
less than 15 percent of any one mapped area. The
sodium affected Archin and Bullock soils are in small pits
and depressions. The poorly drained Lallie soils are
lower on the flood plains than the Glendive soil. Also,
they contain more clay throughout.

The content of organic matter and fertility are low in
Glendive soil. Tilth is fair. Permeability is moderately
rapid. Available water capacity is low or moderate.

Most of the acreage supports native grasses and is
used for grazing. Generally, no major hazards or
limitations affect the use of this soil for range. Wind
erosion is a hazard, however, if the range is overgrazed.

This soil is suited to cultivated crops and to tame
pasture and hay. Alfalfa, crested wheatgrass, and
intermediate wheatgrass are examples of suitable
pasture plants. Spring wheat, alfalfa, oats, and winter
wheat are the main cultivated crops. Measures that
control wind erosion, conserve moisture, and improve
fertility are the main management needs in cultivated
areas. Examples are leaving crop residue on the surface,
minimizing tillage, and stripcropping.

This soil is suited to windbreaks and environmental
plantings. All climatically suited trees and shrubs grow
well. Preparing the site for planting in the spring helps to
control wind erosion.

The capability unit is Ille-4; Loamy Terrace range site;
windbreak suitability group 1.

GhB—Glendive-Archin fine sandy loams, 2 to 6
percent slopes. These deep, well drained, gently
sloping soils are on terraces. They are subject to rare
flooding, which lasts for brief periods. The Glendive soil
is in slightly convex areas. The sodium affected Archin
soil is in depressions. Areas are irregular in shape and
10 to 75 acres in size. They are 45 to 55 percent
Glendive soil and 20 to 30 percent Archin soil. The two
soils occur as areas so closely intermingled or so small
that mapping them separately is not practical.

Typically, the surface layer of the Glendive soil is
grayish brown fine sandy loam about 4 inches thick. The
underlying material to a depth of 60 inches is light
brownish gray, olive, and pale olive, calcareous, stratified
fine sandy loam, loam, and loamy sand. In some areas it
contains more silt and clay.

Typically, the surface layer of the Archin soil is grayish
brown fine sandy loam about 4 inches thick. The next
layer is light brownish gray loam about 2 inches thick.
The subsoil is grayish brown and light brownish gray,
friable loam about 22 inches thick. In the lower part it is
calcareous and has nests of gypsum crystals and other
salts. The