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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, or age.

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 Fall River Conservation District.
Financial assistance was furnished by the South Dakota Department of
Revenue and the Fall River Board of County Commissioners. The soil survey
was initiated in 1961, but major fieldwork was performed in the period 1974-79.
Soil names and descriptions were approved in 1980. Unless otherwise
indicated, statements in this publication refer to conditions in the survey area in
1980.

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: Yucca plant on Valent soils on uplands adjacent to the flood plain
along the Cheyenne River. The Black Hills are in the background.
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foreword

This soil survey contains information that can be used in land-planning
programs in Fall River County. It contains predictions of soil behavior for
selected land uses. The survey also highlights limitations inherent in the soil or
hazards that adversely affect the soil, improvements needed to overcome the
limitations or reduce the hazards, 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 insure 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.

R. D. Swenson
State Conservationist
Soil Conservation Service
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Conservation

United States Department of Agriculture, Soil Conservation Service
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Experiment Station

FALL RIVER COUNTY is in the southwest corner of
South Dakota (fig. 1). It has a total land area of
1,115,584 acres, or about 1,743 square miles. Angostura
Reservoir, near the center of the county, is 5,056 acres.
About 276,000 acres is Federal land administered by the
Forest Service.

According to the 1970 census, the county has a
population of 7,505. Hot Springs, the county seat, has a
population of 4,434 and Edgemont, in the west-central
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Figure 1.—Location of Fall River County in South Dakota.

part of the county, one of 1,174. Other towns and
villages are Ardmore, Oelrichs, Oral, Provo, and
Smithwick.

general nature of the county

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

climate

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

Fall River County is usually warm in summer, but hot
spells are frequent and cool days occasional. In winter
cold periods occur when arctic air moves in from the
north and northwest. They alternate with milder periods,
which often occur when northwesterly winds are warmed
as they move down slopes. Most of the precipitation falls
during the warm period, and rainfall is normally heaviest
late in spring and early in summer. Winter snowfall is
frequent. In all areas except for the higher elevations,
the snow cover usually melts during mild periods.

Table 1 gives data on temperature and precipitation
for the survey area as recorded at Oelrichs, South
Dakota, in the period 1951 to 1977. Table 2 shows
probable dates of the first freeze in fall and the last
freeze in spring. Table 3 provides data on length of the
growing season.



In winter the average temperature is about 26 degrees
F, and the average daily minimum temperature is 13
degrees. The lowest temperature on record, which
occurred at Oelrichs on February 7, 1971, is -30
degrees. In summer the average temperature is about 71
degrees, and the average daily maximum temperature is
88 degrees. The highest recorded temperature, which
occurred at Oelrichs on July 6, 1973, is 114 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
fali.

The total annual precipitation is 16.46 inches. Of this,
12.76 inches, or 77 percent, usually falls in April through
September, which includes the growing season for most
crops. In 2 years out of 10, the rainfall in April through
September is less than 10 inches. The heaviest 1-day
rainfall during the period of record was 4.36 inches at
Oelrichs on May 23, 1971. Thunderstorms ocgur on
about 42 days each year, and most occur in summer.
Tornadoes and severe thunderstorms strike occasionally.
These storms are local in extent and of short duration
and result in severe damage in narrow belts. Hailstorms
occur occasionally in scattered small areas during the
warmer part of the year.

Average seasonal snowfall is 42 inches. The greatest
snow depth at any one time during the period of record
was 16 inches. On an average of 31 days, at least 1 inch
of snow is on the ground. The number of such days
varies greatly from year to year. Blizzards occur several
times each winter.

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, 13 miles per hour, in spring.

physiography, rellef, and drainage

Fall River County is in two major physiographic
divisions of South Dakota (7). The north-central part is in
the Black Hills division of the Great Plains. The rest is in
the Pierre Hills division of the Great Plains. The Black
Hills consists of tree covered mountains that rise as
much as 1,600 feet above the surrounding landscape.
The Pierre Hills generally are gently sloping to strongly
sloping but are steep along drainageways.

The Cheyenne River and its tributaries drain most of
the county. The southeast part, however, is drained by

tributaries to the White River. Angostura Dam, in an area
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on the Cheyenne River south of Hot Springs, impounds
water for irrigation. Most of the small drainageways
outside the Black Hills are intermittent. Water flows in
these drainageways after heavy rains in the spring. The
Cheyenne River and the larger drainageways in the
Black Hills are perennial.

Elevation ranges from about 3,000 feet above sea
level in the northeastern part of the county to 4,848 feet
on Parker Peak in the Black Hills.

settlement

The settlement of Fall River County dates back to the
discovery of gold in the Black Hills (5). Aithough no gold
was discovered in the county, many of the early settlers
were miners and explorers. The village of Minnekahta
was established as a health resort near an area of warm
springs in the southern part of the Black Hills. It is now
called Hot Springs.

Fall River County is named after a river in the county.
It was established in 1883 by an act of the Dakota
Territory Legislature. Hot Springs was selected as the
county seat. By 1890, the county had a population of
4,478. In 1940, it had one of 8,089, and by 1960, it had
one of 10,688, the highest population in its history. The
State Veterans Home and a Veterans Administration
hospital are located in Hot Springs.

South Dakota State Highways 71, 79, 89, and 471 and
United States Highways 18 and 385 are the main
thoroughfares. Many rural areas are served by poor
motor roads and trails. Small airports are at Edgemont
and Hot Springs. Two railways provide railroad service.

farming

Ranching is the principal enterprise in Fall River
County. About 76 percent of the farm income is derived
from the sale of livestock and livestock products. Many
of the crops are used as feed for livestock. In 1974,
rangeland and cropland totaled 920,400 acres, which is
about 83 percent of the total acreage of the county. The
320 farms and ranches averaged 3,045 acres in size (6).
The average size has been increasing since 1930.

About 8 percent of the acreage in the county is used
for cultivated crops or for tame pasture and hay, and
about 83 percent is range (3). About 8 percent is native
woodland. Dryland farming is dominant. Winter wheat is
the main dryland crop. it is grown in rotation with
summer fallow. Grain sorghum and oats are grown on a
small acreage. Alfalfa is grown where moisture
conditions are favorable. Alfalfa and corn are the main
irrigated crops. According to the South Dakota Crop and
Livestock Reporting Service, corn was grown on about
6,000 acres in 1979. Nearly all of this acreage was
irrigated. Oats was grown on about 7,100 acres and
winter wheat on 16,700 acres. About 75 percent of the
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acreage planted to corn was harvested for grain. The
rest was used for silage.

Some or all of the land on about 64 farms is irrigated.
Angostura Dam, which was completed in 19850,
impounds water used to irrigate about 12,000 acres
along the Cheyenne River. Farmland in the Angostura
Irrigation Project produces a considerable amount of the
local farm income.

The Fall River Conservation District, which was
organized in 1941, has been instrumental in planting
trees to provide protection for farmsteads and to help
control wind erosion.

natural resources

Soil is the most important resource in the county. it
provides a growing medium for cultivated crops and for
grass grazed by livestock. Other natural resources are
wildlife, timber, oil, uranium, and sand and gravel.

Angostura Reservoir is an excellent source of water
for recreation, domestic and industrial use, and irrigation.
The areas along the Cheyenne River below the dam
commonly are irrigated. In most parts of the Black Hills
in Fall River County, water is adequate for domestic use
and for watering livestock. On the prairie outside the
Black Hills, small dams supply water to livestock.

Recreation is an important source of income in Fall
River County. In summer the Black Hills are used by
many tourists for hiking, fishing, camping, and
sightseeing. In fall and winter they are used for hunting,
snowmobiling, and skiing. Angostura Reservoir provides
opportunities for boating, swimming, water skiing, fishing,
and camping.

how this survey was made

Soil scientists made this survey to learn what soils are
in the survey area, where they are, and how they can be
used. They observed the steepness, length, and shape

of slopes; the size of streams and the general pattern of
drainage; the kinds of native plants or crops; and the
kinds of rock. They dug many holes to study soil profiles.
A profile is the sequence of natural layers, or horizons, in
a soil. It extends from the surface down into the parent
material, which has been changed very little by leaching
or by plant roots.

The soil scientists recorded the characteristics of the
profiles they studied to a depth of 5 feet and compared
those profiles with others in nearby counties and in more
distant places. They classified and named the soils
according to nationwide uniform procedures. They drew
the boundaries of the soils on aerial photographs. These
photographs show trees, buildings, fields, roads, and
other details that help in drawing boundaries accurately.
The soil maps at the back of this publication were
prepared from aerial photographs.

The areas shown on a soil map are called map units.
Most map units are made up of one kind of soil. Some
are made up of two or more kinds. The map units in this
survey area are described under “General soil map
units” and “Detailed soil map units.”

While a soil survey is in progress, samples of some
soils are taken for laboratory measurements and for
engineering tests. All soils are field tested to determine
their characteristics. Interpretations of those
characteristics may be modified during the survey. Data
are assembled from other sources, such as test resuits,
records, field experience, and state and local specialists.
For example, data on crop yields under defined
management are assembled from farm records and from
field or plot experiments on the same kinds of soil.

But only part of a soil survey is done when the soils
have been named, described, interpreted, and delineated
on aerial photographs and when the laboratory data and
other data have been assembled. The mass of detailed
information then needs to be organized so that it can be
used by farmers, rangeland and woodland managers,
engineers, planners, developers and builders, home
buyers, and others.






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,
it 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 10 associations in the county have been grouped
for broad interpretive purposes. The associations and the
groups are described on the pages that follow. The
names of some associations do not agree with those on
the general soil maps in the published soil surveys of
adjacent Shannon County. The names do not fully agree
because of differences in the detail of the general soil
maps and because of changes in the application of the
soil classification system.

soll descriptions

Gently sloping to very steep, stony and loamy solis
on mountains and uplands in the Black Hills

These soils dominantly are steep and very steep but
are gently sloping in mountain valleys and near
drainageways. They make up about 15 percent of the
county. About 50 percent of the acreage is forest. A few
areas of the minor soils are used for cultivated crops,
mainly alfalfa and small grain.

1. Mathias-Butche-Rockoa assoclation

Deep and shallow, well drained, gently sloping to very
steep, stony and loamy soils on mountains and uplands

This association is characterized by rocky ridges,
narrow, rolling plateaus, deeply entrenched
drainageways, almost vertical canyon walls, and narrow
mountain valleys. Slopes generally are steep and very

steep but are gently sloping to strongly sloping on
narrow plateaus and in mountain valleys. Many stones
and boulders are on the surface.

This association makes up about 13 percent of the
county. It is about 30 percent Mathias soils, 15 percent
Butche soils, 15 percent Rockoa soils, and 40 percent
minor soils (fig. 2). ,

The deep Mathias soils dominantly are on south- and
west-facing slopes below sandstone outcrops on
mountainsides. Slopes range from 15 to 70 percent.
Typically, the surface layer is dark grayish brown
extremely stony very fine sandy loam. The subsurface
layer is light brownish gray and brown very fine sandy
loam. The subsoil is light brown and reddish yellow very
fine sandy loam and fine sandy loam in which the
content of stones and coarse rock fragments is, by
volume, about 50 percent. The underlying material is
reddish yellow fine sandy loam in which the content of
stones and coarse rock fragments is, by volume, about
55 percent.

The shallow Butche soils generally are on the higher
lying broad plateaus and ridgetops. Slopes range from 6
to 50 percent. Typically, the surface layer is brown fine
sandy loam. The underlying material is light yellowish
brown channery fine sandy loam. Very pale brown
sandstone is at a depth of about 9 inches.

The deep Rockoa soils dominantly are on north- and
east-facing slopes below sandstone outcrops on
mountainsides and in covelike areas. Slopes range from
25 to 60 percent. Typically, the surface layer is dark
grayish brown extremely stony fine sandy loam. The
subsurface layer is light brownish gray fine sandy loam.
The subsoil is light brown and brown fine sandy loam
and sandy clay loam in which the content of stones and
rock fragments is, by volume, about 40 percent. The
underlying material is light yellow fine sandy loam in
which the content of stones and rock fragments is, by
volume, about 50 percent.

Minor in this association are Barnum, Boneek,
Haverson, Midway, and Norka soils and Rock outcrop.
The silty Barnum soils are on low terraces and flood
plains near drainageways. The silty Boneek soils are on
the less sloping foot slopes of high terraces. The loamy
Haverson soils are on flood plains along small
drainageways. The shallow Midway soils are underlain by
calcareous, clayey shale. The silty Norka soils are on
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Figure 2.—Pattern of solls in the Mathias-Butche-Rockoa association.

terraces and fans. The Rock outcrop occurs as rimrock
or vertical canyon walls near areas of Butche and
Mathias soils.

About 55 percent of the acreage of the major soils is
forest and 45 percent range. Much of the forest is
grazed. Scattered ponderosa pine grow in most areas of
the Mathias soils. Some of the minor soils are used for
small grain and hay. Lumber, railroad ties, pulpwood, and
fenceposts are the main timber products. Uranium ore is
mined in some areas of the Mathias and Rockoa soils.
Controlling erosion by maintaining an adequate plant
cover is the main concern of management.

This association is well suited to woodland wildlife
habitat and poorly suited to rangeland and openland
wildlife habitat. The major soils are fairly well suited to
range and woodland. They generally are unsuited to
cultivated crops and to tame pasture and hay. They are

poorly suited to building site development and septic
tank absorption fields because of the stoniness and the
slope. The shallowness to bedrock in the Butche soils
also is a limitation. Some of the minor soils are suited to
building site development and septic tank absorption
fields.

2. Paunsaugunt-Vanocker assoclation

Shallow and desp, well drained, strongly sloping to very
steep, loamy soils on mountains

This association is on mountains characterized by
ridges and deeply entrenched drainageways that have
very steep sides. Slopes generally are very steep but are
strongly sloping on the wider ridges.

This association makes up about 2 percent of the
county. It is about 45 percent Paunsaugunt soils, 30
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percent Vanocker soils, and 25 percent Rock outcrop
and minor soils.

The shallow Paunsaugunt soils dominantly are on
ridges and in rimrock areas. Slopes range from 9 to 60
percent. Typically, the surface layer is dark grayish
brown and grayish brown, calcareous gravelly loam. The
underlying material is light brownish gray, calcareous
channery loam. Hard limestone is at a depth of about 14
inches.

The deep Vanocker soils dominantly are on side
slopes below the Paunsaugunt soils. Slopes range from
15 to 60 percent. Typically, the surface layer is dark
grayish brown, calcareous gravelly loam. The subsoil is
brown, calcareous gravelly loam and channery loam. The
underlying material is light yellowish brown, calcareous
channery loam. Fragments of rock are throughout the
soil.

Minor in this association are the deep, silty Boneek
soils on high ridges; the shallow, reddish Spearfish soils
in areas below the Paunsaugunt soils; the deep, silty
Tilford soils in slight sags and swales on the lower parts
of the landscape; and Rock outcrop in scattered areas
on the higher parts of the landscape.

About 95 percent of the acreage of the major soils is
forest. Much of the forest is grazed. Scattered
ponderosa pine grow in most areas of the Paunsaugunt
soils. The Vanocker soils support a fair stand of
ponderosa pine. Some of the minor soils are used for
small grain and hay. Lumber, railroad ties, pulpwood, and
fenceposts are the main timber products. Controlling
erosion by maintaining an adequate plant cover is the
main concern of management.

The Paunsaugunt soils are fairly well suited to range
and poorly suited to woodland. The Vanocker soils are
poorly suited to range and fairly well suited to woodland.
Both soils are well suited to woodland wildlife habitat
and poorly suited to rangeland and openland wildlife
habitat. They generally are unsuited to cultivated crops
and to tame pasture and hay, building site development,
and septic tank absorption fields because of the slope of
both soils and the shallowness to bedrock in the
Paunsaugunt soils.

Nearly level to steep, slity, loamy, and clayey solls
on uplands

These soils dominantly are nearly level to moderately
sloping but are steeper along drainageways and on
some ridges. They make up about 8 percent of the
county. About 55 percent of the acreage is range. Winter
wheat and alfalfa are the main crops. Some areas are
irrigated.

3. Tilford-Spearfish assoclation

Deep and shallow, well drained, nearly level to steep,
silty and loamy soils on uplands

This association is in broad mountain valleys
characterized by small ridges and knolls. In places
drainageways have cut deeply into the landscape.
Slopes generally are nearly level to moderately steep but
are steep on some of the ridges.

This association makes up about 2 percent of the
county. It is about 30 percent Tilford soils, 15 percent
Spearfish soils, and 55 percent minor soils.

The deep Tilford soils are on uplands and terraces.
Slopes range from 0 to 9 percent. Typically, the surface
layer is reddish brown silt loam. The subsaoil is reddish
brown, red, and light red, very friable silty clay loam and
silt loam. The underlying material is red, calcareous silt
loam.

The shallow Spearfish soils are on the steeper parts of
the landscape. Slopes range from 9 to 50 percent.
Typically, the surface layer is reddish brown ioam. Below
this is reddish brown and light red, calcareous shaly
loam. Light red siltstone is at a depth of about 17 inches.

Minor in this association are the silty, stratified Barnum
soils on low terraces and flood plains; the deep, silty
Boneek soils in swales; the moderately deep Gystrum
soils on the lower side slopes; the deep, silty Nevee
soils on fans and terraces; and the shallow Rekop soils,
which are on the tops and upper sides of ridges and are
underlain by gypsum bedrock. Also of minor extent are
areas where red siltstone crops out. These areas are
intermingled with areas of the Spearfish soil.

About 90 percent of the acreage of Tilford soils and all
of the acreage of Spearfish soils are range. A few
scattered ponderosa pine grow on the Spearfish soils.
Alfalfa and small grain are the main crops in cultivated
areas of the Tilford soils. Conserving moisture and
controlling erosion are the main concerns of
management.

The Tilford soils are well suited to cultivated crops and
to range, tame pasture and hay, and openland and
rangeland wildlife habitat. The Spearfish soils are fairly
well suited to range and rangeland wildlife habitat. They
generally are unsuited to cultivated crops and to tame
pasture and hay. The Tilford soils are better sites for
buildings and septic tank absorption fields because the
Spearfish soils are too steep and are shallow over
bedrock.

4. Kadoka-Orella-Bufton association

Moderately deep, shallow, and deep, well drained, nearly
level to steep, silly and clayey soils on uplands

This association is on uplands that are dissected by
small drainageways. Slopes generally are moderately
sloping and strongly sloping but are nearly level to gently
sloping in some areas and moderately steep and steep
in others. The drainage pattern is well defined in most
areas.

This association makes up about 1 percent of the
county. it is about 35 percent Kadoka and similar soils,



30 percent Orella and similar soils, 20 percent Bufton
soils, and 15 percent minor soils.

The moderately deep Kadoka soils are on the middle
and lower parts of the landscape. Slopes range from 0
to 15 percent. Typically, the surface layer is grayish
brown silt loam. The subsoil is dark grayish brown and
pale brown, friable and firm silty clay loam and silt loam.
The underlying material is very pale brown, calcareous
silt loam. Very pale brown siltstone is at a depth of about
36 inches.

The shallow Orella soils are on side slopes below
areas of Rock outcrop. Slopes range from 6 to 30
percent. Typically, the surface layer is light brownish
gray, calcareous silty clay. Below this is light gray,
calcareous clay. White shale is below a depth of about
18 inches.

The deep Bufton soils are on foot slopes below the
Orella soils. Slopes range from 2 to 6 percent. Typically,
the surface layer is light brownish gray silty clay loam.
The subsoil is light brownish gray and light gray,
calcareous silty clay loam. The underlying material is
very pale brown, calcareous silty clay loam.

Minor in this association are the shallow Epping soils
on the higher parts of the landscape and bare areas of
Badland on the steep sides of entrenched drainageways.
Also of minor extent are the calcareous Haverson soils
on flood plains along intermittent drainageways and the
clayey Pierre soils on the lower foot slopes in the
uplands.

Nearly all of this association is range. Controlling
erosion and runoff is the main management concern.

This association is well suited to range and to
rangeland wildlife habitat. The less sloping areas of
Kadoka and Bufton soils are fairly well suited to
cultivated crops, but the Orella soils generally are
unsuited. The Kadoka and Bufton soils are better sites
for buildings and sanitary facilities because the Orella
soils are shallow over bedrock and are too steep. The
moderate depth to bedrock in the Kadoka soils and a
high shrink-swell potential and restricted permeability in
the Bufton soils are limitations.

5. Norka assoclation

Desp, well drained, nearly level to moderately sloping,
silty soils on uplands

This association dominantly is gently sloping and
moderately sloping but is nearly level in some areas. The
drainage pattern is well defined in most areas.

This association makes up about 5 percent of the
county. It is about 60 percent Norka soils and 40 percent
minor soils (fig. 3).

The Norka soils dominantly are on the smooth parts of
the landscape. Slopes range from 0 to 9 percent.
Typically, the surface layer is brown silt loam. The
subsoit is brown and light gray silt loam and silty clay
loam. The underlying material is light gray, calcareous silt
loam.

Soil survey

Minor in this association are Ascalon, Boneek, Colby,
Hoven, and Savo soils. The loamy Ascalon soils are in
positions on the landscape similar to those of the Norka
soils. Boneek and Savo soils contain more clay in the
subsoil than the Norka soils. Boneek soils are on high
terraces, and Savo soils are in swales and on foot
slopes. The calcareous Colby soils are on the higher
side slopes and ridges. The poorly drained Hoven soils
are in depressions.

Most of this association is cropland. Winter wheat is
the main crop, but small grain and forage crops are
grown in some areas. Controlling erosion in the more
sloping areas and conserving moisture are the main
management concerns. This association is well suited to
cultivated crops and to range, openland wildlife habitat,
rangeland wildlife habitat, building site development, and
septic tank absorption fields.

Nearly level to strongly sloping, sandy and loamy
solls on uplands

These soils dominantly are gently sloping to strongly
sloping but are nearly level in places. They make up
about 9 percent of the county. About 55 percent of the
acreage is range. Small grain and alfalfa are the main
crops.

6. Dalley-Ascalon association

Deep, somewhat excessively drained and well drained,
nearly level to strongly sloping, sandy and loamy soils on
uplands

This association makes up about 9 percent of the
county. It is about 30 percent Dailey soils, 20 percent
Ascalon soils, and 50 percent minor soils (fig. 4).

The slopes of the somewhat excessively drained
Dailey soils range from 0 to 12 percent. Typically, the
surface layer is dark grayish brown fine sand. The
subsurface layer is brown fine sand. The  underlying
material is grayish brown and pale brown fine sand.

The slopes of the well drained Ascalon soils range
from O to 9 percent. Typically, the surface layer is brown
fine sandy loam. The subsoil is brown, yellowish brown,
and pale brown, very friable fine sandy loam and sandy
clay loam. The underlying material is light gray,
calcareous fine sandy loam.

Minor in this association are Altvan, Arvada, Jayem,
Nunn, Satanta, and Valent soils. The well drained Altvan
soils are in positions on the landscape similar to those of
the Ascalon soils. They are underlain by gravelly sand.
The Arvada soils have a sodium affected subsoil. They
are on flats along drainageways and in swales. The well
drained Jayem soils occur as areas intermingled with
areas of the major soils. The well drained, loamy Nunn
soils are on terraces, alluvial fans, and foot slopes. The
well drained, silty Satanta soils are on terraces. The
excessively drained Valent soils are on knolis, ridges,
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Figure 3.—Pattern of soils in the Norka association.

and sandhills. Also of minor extent are the calcareous,
loamy Alice soils; the calcareous, silty Colby soils on the
higher parts of side slopes and ridges; the silty Norka
soils; the gravelly Schamber soils on steep terrace
escarpments and on ridges; and scattered gravel pits in
areas of the Schamber soils.

Most of this association is range, but many areas are
cultivated. Winter wheat and alfalfa are the main crops.
Controlling wind erosion is the main management
concern if these soils are cropped.

This association is well suited to range and to
rangeland wildlife habitat. The loamy soils are fairly well
suited to cultivated crops and to openland wildlife
habitat. The major soils generally are well suited to most
kinds of building site development. The Ascalon soils are
well suited to septic tank absorption fields. The Dailey
soils are poorly suited, however, because they do not
adequately filter the effluent.

Gently sloping to steep, clayey and siity solls on
uplands

These soils dominantly are gently sloping to
moderately steep but are steep along drainageways and
near the Black Hills. They make up about 65 percent of
the county. Most of the acreage is range.

7. Pierre-Samsil association

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

This association is on uplands that are dissected by
many intermittent drainageways. The drainage pattern is
well defined. Slopes generally are gently sloping to
moderately steep but are steeper on the sides of
drainageways. Landslides are common on the steep
breaks along the Cheyenne River.
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Figure 4.—Pattern of solls in the Dailey-Ascalon association.

This association makes up 48 percent of the county. It
is about 40 percent Pierre soils, 35 percent Samsil soils,
and 25 percent minor soils (fig. 5).

The moderately deep Pierre soils are on the less
sloping parts of the landscape. Slopes range from 2 to
25 percent. Typically, the surface layer is grayish brown
clay. The subsoil is light brownish gray, very firm,
calcareous clay. The underlying material is light brownish
gray, calcareous shaly clay. Light brownish gray shale is
at a depth of about 34 inches.

The shallow Samsil soils are on the more sloping parts
of the landscape. Slopes range from 6 to 40 percent.
Typically, the surface layer is light brownish gray,
calcareous clay. The underlying material is light brownish
gray and light gray, calcareous shaly clay. Light gray
shale is at a depth of about 18 inches.

Minor in this association are Hisle, Kyle, Nihill, Savo,
Swanboy, Zigweid, and Winler soils and Slickspots. Hisle

soils have a sodium affected subsoil. They are on foot
slopes and in narrow valleys along intermittent
drainageways. The deep, clayey Kyle soils and the deep,
silty Savo soils are on terraces and fans. The
excessively drained, loamy Nihill soils and the well
drained, loamy Zigweid soils are on ridges and terrace
escarpments. The clayey Winler soils have visible salts
in-the subsoil. They occur as areas intermingled with
areas of the Pierre soils. Slickspots are on foot slopes
and stream terraces and occur as areas intermingled
with areas of the Hisle soils. Also of minor extent are the
poorly drained Hoven soils in depressions; the deep,
dense, clayey Swanboy soils on terraces and alluvial
fans; and outcrops of shale bedrock in some areas of
the Samsil soils.

Most of this association is range. A few of the less
sloping areas of the Pierre soils are cultivated. Winter
wheat is the main crop. The main management concern
is controlling erosion.
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This association is well suited or fairly well suited to
range and rangeland wildlife habitat. It is poorly suited to
cultivated crops and to openland wildlife habitat. It is
poorly suited to building site development because of a
very high shrink-swell potential and the limited depth to
shale. It generally is unsuited to septic tank absorption
fields because of restricted permeability and the limited
depth to shale.

8. Minnequa-Grummit association

Moderately deep and shallow, well drained, gently
sloping to steep, silty and clayey soils on uplands

This association is on uplands dissected by many
drainageways. Slopes generally are gently sloping and
moderately sloping but are steeper near the
drainageways.

This association makes up about 17 percent of the

11

county. It is about 35 percent Minnequa soils, 22 percent
Grummit soils, and 43 percent minor soils.

The moderately deep Minnequa soils generally are on
the less sloping parts of the landscape. Slopes range
from 2 to 25 percent. Typically, the surface layer is
grayish brown, calcareous silt loam. Below this is a
transition layer of light grayish brown, calcareous silty
clay loam. The underlying material is pale brown,
calcareous silty clay loam. Light gray limestone is at a
depth of about 24 inches.

The shallow Grummit soils generally are on the
steeper parts of the landscape. Slopes range from 3 to
40 percent. Typically, the surface layer is light brownish
gray, very strongly acid clay. The underlying material is
grayish brown, extremely acid shaly clay. Light gray,
extremely acid shale is at a depth of about 11 inches.

Minor in this association are Broadhurst, Lohmiller,
Manvel, Midway, Penrose, Shingle, Shomo, and Stetter

Figure 5.—Pattern of soils in the Pierrs-Samsil association.
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soils. The deep, dense, clayey Broadhurst soils are on
alluvial fans and terraces. The deep, silty Lohmiller soils
and the deep, clayey Stetter soils are on flood plains.
The deep, calcareous Manvel soils are on foot slopes
and alluvial fans. The shallow, calcareous Midway,
Penrose, and Shingle soils are on the upper sides of
drainageways. The deep, clayey Snomo soils occur as
areas intermingled with areas of the Grummit soils.

Most of this association is range. Some areas of the
Minnequa soils are cultivated. Winter wheat and alfalfa
are the main crops. The main management concerns are
conserving moisture and controlling erosion.

This association is fairly well suited to range and to
rangeland wildlife habitat. It is poorly suited to openland
wildlife habitat. The Minnequa soils are poorly suited and
the Grummit soils generally unsuited to cultivated crops.
The Minnequa soils are only fairly well suited to building
site development because of the moderate depth to
bedrock. The Grummit soils are poorly suited to building
site development because of the slope, the limited depth
to bedrock, and a high shrink-swell potential. Both soils
are poorly suited to septic tank absorption fields because
bedrock is within a depth of 40 inches.

Nearly level, loamy and slity solis on flood plains

These soils generally are nearly level but are steeper
on the short escarpments separating different levels of
the flood plains. They make up about 3 percent of the
county. Most of the acreage is range. Alfalfa is the main
crop.

9. Glenberg-Bankard assoclation

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

This association is on the flood plain along the
Cheyenne River. It makes up about 2 percent of the
county. It is about 50 percent Glenberg soils, 30 percent
Bankard soils, and 20 percent minor soils.

The well drained Gienberg soils typically have a
surface layer of light brownish gray, calcareous fine
sandy loam. The underlying material is light brownish
gray, calcareous fine sandy loam stratified with thin
layers of very fine sandy loam, silt loam, and gravelly
sandy loam. Slopes are less than 2 percent.

The somewhat excessively drained Bankard soils are
adjacent to the stream channel. Typically, the surface
layer is light brownish gray, calcareous fine sandy loam.
The underlying material is light brownish gray, calcareous

loamy sand stratified with thin layers of sandy loam and
sand. Slopes are less than 2 percent.

Minor in this association are the loamy Haverson soils
and the silty Lohmiller soils. Both of these soils are in
positions on the landscape similar to those of the
Glenberg soils.

Most of this association is range. Alfalfa and small
grain are grown in some areas of the Glenberg soils.

This association is well suited to range and rangeland
wildlife habitat. It is poorly suited to cultivated crops and
to openland wildlife habitat. It is poorly suited to building
site development and septic tank absorption fields
becauss it is subject to flooding.

10. Lohmlller-Haverson association

Deep, well drained, nearly level, silly and loamy soils on
flood plains

This association is on flood plains along the smaller
drainageways in the county. A deep meandering channel
dissects most areas into small tracts.

This association makes up about 1 percent of the
county. It is about 50 percent Lohmiller soils, 25 percent
Haverson soils, and 25 percent minor soils.

The silty Lohmiller soils typically have a surface layer
of grayish brown silty clay loam. The underlying material
is grayish brown, calcareous, stratified clay loam. Slopes
are less than 2 percent.

The loamy Haverson soils typically have a surface
layer of grayish brown, calcareous loam. The underlying
material is grayish brown, calcareous, stratified loam,
clay loam, silt loam, fine sandy loam, loamy fine sand,
and loamy sand. Slopes are less than 2 percent.

Minor in this association are the Absted, Arvada,
Bankard, and Stetter soils. Absted and Arvada soils have
a sodium affected subsoil..The somewhat excessively
drained Bankard soils are near the channels. The clayey
Stetter soils are in positions on the landscape similar to
those of the Lohmiiller soils.

Most of this association is range. Winter wheat and
alfalta are the main crops. Conserving moisture is the
main management concern if these soils are cropped.

This association is well suited to range and rangeland
wildlife habitat. It is fairly well suited to cultivated crops
and to openland wildlife habitat. The major soils are
poorly suited to building site development and septic
tank absorption fields because they are subject to
flooding.



detailed soil map units

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 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 identifies the principal
hazards and limitations to be considered in planning for
specific uses.

Soils 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, Kyle clay, 2 to 6 percent
slopes, is one of several phases in the Kyle 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 that occur as
areas so intricately mixed or so small that they cannot
be shown separately on the soil maps. The pattern and
proportion of the soils are somewhat similar in all areas.
Pierre-Samsil clays, 6 to 25 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. These
dissimilar soils are described in each map unit. Also,
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some of the more unusual or strongly contrasting soils
are identified by a special symbol on the soil maps.

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

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 suitabilities for many uses. The Glossary
defines many of the terms used in describing the soils.

The names of some of the map units delineated on
the detailed maps of this county do not fully agree with
those delineated on the maps in the soil survey of
adjacent Shannon County. Differences result from
variations in the design and composition of map units or
from changes in the application of the soil classification
system.

soil descriptions

Aa—Absted silt loam. This deep, well drained, nearly
level soil is in drainageways, on terraces, and on fans. It
has a claypan subsoil and has some microrelief. Areas
are long and narrow and 15 to 140 acres in size.

Typically, the surface layer is grayish brown silt loam
about 5 inches thick. The subsurface layer is light
brownish gray silt loam about 3 inches thick. The subsoil
is about 16 inches thick. The upper part is grayish
brown, very firm silty clay loam and silty clay, and the
lower part is light brownish gray, firm, calcareous silty
clay. The underlying material to a depth of 60 inches is
light brownish gray, calcareous silty clay loam. It has few
to common accumulations of salts and carbonate
throughout. In some areas the dark surface layer is
thicker. In other areas the surface layer is thinner.

Included with this soil in mapping are small areas of
Kyle soils and Slickspots. These inclusions make up less
than 15 percent of any one mapped area. Kyle soils are
on scattered slight rises. Their subsoil contains more
clay than that of the Absted soil and is not sodium
affected. The Slickspots are nearly bare and are low on
the landscape.
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Fertility is medium and the content of organic matter
moderate in the Absted soil. Tilth is poor. The sodium
affected subsoil adversely affects root growth. Available
water capacity is moderate. Permeability is slow. Runoff
also is slow. The shrink-swell potential is high.

Most of the acreage is range. This soil is only fairly
well suited to native grasses because of the dense
claypan subsoil. The native vegetation dominantly is
western wheatgrass, blue grama, and needleandthread.
Overused areas are dominated by blue grama,
buffalograss, and saltgrass.

This soil is poorly suited to cultivated crops. The best
suited crops are those that are tolerant of drought and
sodium salts. Early maturing small grain is better suited
than row crops. The main concerns in managing
cropland are improving tilth, increasing the rate of water
intake, and conserving moisture. Subsoiling helps to
break up the dense claypan subsoil and increases the
rate of water intake for a short time. Leaving crop
residue on the surface, including grasses and legumes in
the cropping system, and applying animal manure
conserve moisture and improve tilth. Planting green
manure crops also improves tilth and increases the
content of organic matter.

This soil is poorly suited to windbreaks and
environmental plantings. Optimum growth, survival, and
vigor are unlikely because of the dense, sodium affected
subsoil.

This soil is poorly suited to most kinds of building site
development. The high shrink-swell potential is a
limitation. Backfilling with sandy material, providing
foundation drains, and diverting runoff away from the
buildings help to prevent the structural damage caused
by shrinking and swelling. Reinforcing foundations and
footings also helps to prevent this damage.

Because of the restricted permeability, this soil is
poorly suited to septic tank absorption fields. These
fields generally do not function well unless they are
greatly enlarged. Sewage lagoons are a suitable
alternative.

The capability unit is 1Vs-2; Claypan range site.

AaC—Alice fine sandy loam, 2 to 9 percent slopes.
This deep, well drained, gently sloping and moderately
sloping soil is on terraces and uplands. Areas are
irregular in shape and 40 to 140 acres in size. Slopes
are long and smooth.

Typically, the surface layer is brown fine sandy loam
about 10 inches thick. The subsoil is pale brown, very
friable fine sandy loam about 12 inches thick. The
underlying material to a depth of 60 inches is very pale
brown, calcareous fine sandy loam and loamy very fine
sand. In places, the surface layer is less than 7 inches
thick and lime is at or near the surface. In some areas
the underlying material is not calcareous. In other areas
the subsoil contains more clay.

Soil survey

Included with this soil in mapping are small areas of
Dwyer soils on the convex parts of the landscape. These
soils make up less than 10 percent of any one mapped
area. They contain more sand between depths of 10 and
40 inches than the Alice soil and have a lighter colored
surface layer.

Fertility is medium and the content of organic matter
moderate in the Alice soil. Available water capacity is
moderate. Permeability is moderately rapid. Runoff is
slow.

Most of the acreage is range. This soil is well suited to
native grasses. The native vegetation dominantly is
prairie sandreed, little bluestem, needleandthread,
western wheatgrass, and sand bluestem. Overused
areas are dominated by blue grama, needleandthread,
sedges, and western wheatgrass.

This soil is poorly suited to cultivated crops. Measures
that control wind erosion and conserve moisture are the
main management needs. Examples are leaving crop
residue on the surface, minimizing tillage, including
grasses and legumes in the cropping system, contour
stripcropping, and establishing field windbreaks.

This soil is well suited to windbreaks and
environmental plantings. All climatically suited trees and
shrubs grow well, except for those that require an
abundant supply of moisture. Keeping crop residue on
the surface during site preparation helps to control wind
erosion. Planting on the contour helps to control water
erosion.

This soil is well suited to building site development, but
the sides of shallow excavations tend to cave in unless
they are shored. Septic tank absorption fields function
well in this soil.

The capability unit is IVe-7; Sandy range site.

AbA—Altvan loam, 0 to 2 percent slopes. This well
drained, nearly level soil is on terraces. It is moderately
deep over gravelly sand. Areas are irregularly shaped or
oblong and are 10 to 90 acres in size. Slopes are long
and smooth.

Typically, the surface layer is brown loam about 6
inches thick. The subsoil is about 18 inches thick. It is
brown, very friable loam in the upper part; brown, firm
clay loam in the next part; and pale brown, very friable
loam in the lower part. The upper 9 inches of the
underlying material is white loam. The lower part to a
depth of 60 inches is very pale brown, calcareous
gravelly sand. The lower part of the subsoil and the
upper part of the underlying material are calcareous and
have many accumulations of lime. In some areas the
subsoil contains more clay, and in other areas it contains
less clay. In places the soil is redder throughout.

Included with this soil in mapping are smali areas of
Alice and Satanta soils. These soils make up less than
10 percent of any one mapped area. Alice soils contain
less clay in the subsoil than the Altvan soil. Also, they
are higher on the landscape. Satanta soils do not have
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gravelly sand within a depth of 40 inches. They are in
positions on the landscape similar to those of the Altvan
soil.

Fertility is medium and the content of organic matter
moderate in the Altvan soil. Available water capacity is
low or moderate. Permeability is moderate above the
gravelly sand and very rapid in the gravelly sand. Runoff
is slow.

About half of the acreage is cropland. Unless irrigated,
this soil is poorly suited to cultivated crops because it is
somewhat droughty. Some areas are irrigated. Measures
that conserve moisture are the main management
needs. Examples are minimizing tillage and leaving crop
residue on the surface.

This soil is well suited to range. The native vegetation
dominantly is western wheatgrass, green needlegrass,
blue grama, and needleandthread. Overused areas are
dominated by blue grama, needleandthread, and sedges.

This soil is poorly suited to windbreaks and
environmental plantings. Trees and shrubs can be
established, but optimum survival, growth, and vigor are
unlikely.

This soil is well suited to most kinds of building site
development, but the sides of shallow excavations tend
to cave in unless they are shored. The soil readily
absorbs the effluent from septic tank absorption fields,
but it does not adequately filter the effluent. The poor
filtering capacity may result in the pollution of ground
water. The soil is a probable source of sand and gravel
for use as road construction material.

The capability unit is IVs-1; Silty range site.

AbB—Altvan loam, 2 to 6 percent slopes. This well
drained, gently sloping soil is on terraces. it is
moderately deep over gravelly sand. Areas are irregularly
shaped or oblong and are 10 to 90 acres in size. Slopes
are long and smooth.

Typically, the surface layer is brown loam about 6
inches thick. The subsoil is about 18-inches thick. It is
brown, very friablé loam in the upper part; brown, firm
clay loam in the next part; and pale brown, very friable
loam in the lower part. The upper 9 inches of the
underlying material is white loam. The lower part to a
depth of 60 inches is very pale brown, calcareous
gravelly sand. The lower part of the subscil and the
upper part of the underlying material are calcareous and
have many accumulations of lime. In some areas the
subsoil contains more clay, and in other areas it contains
less clay. In places the soil is redder throughout.

Included with this soil in mapping are small areas of
Alice and Satanta soils. These soils make up less than
10 percent of any one mapped area. They do not have
gravelly sand within a depth of 40 inches. They are in
positions on the landscape similar to those of the Altvan
soils.

Fertility is medium and the content of organic matter
moderate in the Altvan soil. Available water capacity is
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low or moderate. Permeability is moderate above the
gravelly sand and very rapid in the gravelly sand. Runoff
is medium.

About half of the acreage is cropland. Unless irrigated,
this soil is poorly suited to cultivated crops. Some areas
are irrigated. The main management needs are
measures that control water erosion and conserve
moisture. Examples are contour stripcropping, leaving
crop residue on the surface, minimizing tillage, and
including grasses and legumes in the cropping system.

This soil is well suited to range. The native vegetation
dominantly is western wheatgrass, green needlegrass,
blue grama, and needleandthread. Overused areas are
dominated by blue grama, needleandthread, and sedges.

This soil is poorly suited to windbreaks and
environmental plantings. Trees and shrubs can be
established, but optimum survival, growth, and vigor are
unlikely. Planting on the contour helps to conserve
moisture.

This soil is well suited to most kinds of building site
development, but the sides. of shallow excavations tend
to cave in unless they are shored. The soil readily
absorbs the effluent from septic tank absorption fields,
but it does not adequately filter the effluent. The poor
filtering capacity may result in the pollution of ground
water. The soil is a probable source of sand and gravel
for use as road construction material.

The capability unit is [Ve-2; Silty range site.

Ap—Aquolis, nearly level. These deep, very poorly
drained, nearly level soils are in slight depressions on
flood plains and in upland swales where seepage water
has accumulated. They are ponded part of the year. A
meandering channel dissects most areas. Areas are 15
to 100 acres in size and are long and narrow.

Typically, the surface layer is dark grayish brown loam,
but it ranges from loamy sand to clay. The underlying
material is stratified fine sand to clay. In places a thin
layer of partly decomposed organic material is at the
surface.

Fertility and the content of organic matter are high.
Available water capacity also is high. A water table is at
or near the surface most of the year. As much as 2.0
feet of water ponds on the surface during some wet
periods. Runoff is ponded.

Most areas support native vegetation and are used as
wetland wildlife habitat. The natural plant cover is a
luxuriant stand of bulrushes, reedgrasses, and sedges.
Many areas are potential sites for excavated ponds.

These soils generally are unsuited to cultivated crops
and to tame pasture and hay and windbreaks and
environmental plantings. They are unsuitable as sites for
buildings and sanitary facilities because of the ponding.

The capability unit is VIllw-1; no range site is assigned.

Ar—Arvada loam. This deep, well drained, nearly
level soil is on broad flats, in drainageways, and on
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alluvial fans. It has a claypan subsoil and some
microrelief. A meandering channel dissects some areas.
Most areas are long and narrow and are 20 to 300 acres
in size.

Typically, the surface layer is light brownish gray loam
about 1 inch thick. The subsoil is grayish brown and light
brownish gray, firm, calcareous clay about 22 inches
thick. The underlying material to a depth of 60 inches is
light brownish gray, calcareous clay loam. It has
common accumulations of lime and salts. In places shale
is 20 to 40 inches from the surface.

Included with this soil in mapping are small areas of
Kyle and Swanboy soils and Slickspots. These inclusions
make up less than 10 percent of any one mapped area.
Kyle and Swanboy soils do not have a sodium affected
subsoil. They are in positions on the landscape similar to
those of the Arvada soils. The Slickspots are nearly bare
and are in scattered small depressions.

Fertility and the content of organic matter are low in
the Arvada soil. Tilth is poor. The sodium affected
subsoil adversely affects root growth. Available water
capacity is moderate. Permeability is very slow. Runoff is
slow. The shrink-swell potential is high.

Most of the acreage is range. This soil is poorly suited
to native grasses because of the dense claypan subsoil
near the surface. The native vegetation dominantly is
blue grama, western wheatgrass, and buffalograss.
Overused areas are dominated by blue grama,
buffalograss, saltgrass, and weeds. Restricting use
during wet periods helps to prevent surface compaction
and deterioration of the plant community.

This soil generally is not suited to cultivated crops or
to tame pasture and hay and windbreaks and
environmental plantings. The dense claypan subsoil near
the surface is the main limitation.

This soil is poorly suited to most kinds of building site
development because of the high shrink-swell potential.
It generally is unsuited to septic tank absorption fields
because of restricted permeability. It is suitable,
however, as a site for sewage lagoons.

The capability unit is VIs-3; Thin Claypan range site.

AsB—Ascalon fine sandy loam, 0 to 6 percent
slopes. This deep, well drained, nearly level and gently
sloping soil is on uplands. Areas are irregular in shape
and 15 to 800 acres in size. Slopes are smooth.

Typically, the surface layer is brown fine sandy loam
about 3 inches thick. The subsoil is about 24 inches of
brown, yellowish brown, and pale brown, very friable fine
sandy loam and sandy clay loam. The underlying
material to a depth of 60 inches is light gray, calcareous
fine sandy loam. In some areas the subsoil contains less
clay. In other areas it contains less sand and more silt
and clay.

Included with this soil in mapping are small areas of
Dailey soils, which generally are on the higher, steeper
parts of the landscape. These soils make up less than

Soil survey

10 percent of any one mapped area. They contain more
sand and less clay throughout than the Ascalon soil.

Fertility is medium and the content of organic matter
moderate in the Ascalon soil. Available water capacity
and permeability also are moderate. Runoff is medium.

Most of the acreage is range. This soil is well suited to
native grasses. The native vegetation dominantly is
prairie sandreed, little bluestem, and needleandthread.
Overused areas are dominated by blue grama,
needleandthread, sedges, and western wheatgrass.

Unless irrigated, this soil is poorly suited to cultivated
crops. Some areas are irrigated. Measures that control
wind erosion and conserve moisture are the main
management needs. Examples are stripcropping, leaving
crop residue on the surface, minimizing tillage,
establishing field windbreaks, and including grasses and
legumes in the cropping system.

This soil is well suited to windbreaks and
environmental plantings. All climatically suited trees and
shrubs grow well, except for those that require an
abundant supply of moisture. Keeping crop residue on
the surface during site preparation helps to control wind
erosion until the trees and shrubs are established.

This soil is well suited to most kinds of building site
development, but the sides of shallow excavations tend
to cave in unless they are shored. Septic tank absorption
fields function waell in this soil.

The capability unit is IVe-7; Sandy range site.

AsC—Ascalon fine sandy loam, 6 to 9 percent
slopes. This deep, well drained, moderately sloping soil
is on uplands. Areas are irregular in shape and 10 to 80
acres in size. Slopes are smooth.

Typically, the surface layer is brown fine sandy loam
about 3 inches thick. The subsoil is about 24 inches of
brown, yellowish brown, and pale brown, very friable fine
sandy loam and sandy clay loam. The underlying
material to a depth of 60 inches is light gray, caicareous
fine sandy loam. in some areas the subsoil contains less
clay. In other areas it contains less sand and more silt
and clay.

included with this soil in mapping are small areas of
Dailey soils, which generally are on the higher, steeper
parts of the landscape. These soils make up less than
10 percent of any one mapped area. They contain more
sand and less clay throughout than the Ascalon soil.

Fertility is medium and the content of organic matter
moderate in the Ascalon soil. Available water capacity
and permeability also are moderate. Runoff is medium.

Most of the acreage is range. This soil is well suited to
native grasses. The native vegetation dominantly is little
bluestemn, prairie sandreed, and needleandthread.
Overused areas are dominated by blue grama,
needleandthread, sedges, and western wheatgrass.

This soil is poorly suited to cultivated ¢rops. Measures
that control erosion and conserve moisture are the main
management needs. Examples are minimizing tillage,
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leaving crop residue on the surface, establishing field

windbreaks, and including grasses and legumes in the
cropping system. Contour stripcropping and terracing

also help to controf erosion.

This soil is well suited to windbreaks and
environmental plantings. All climatically suited trees and
shrubs grow well, except for those that require an
abundant supply of moisture. Keeping crop residue on
the surface during site preparation helps to control wind
erosion until the trees and shrubs are established.
Planting on the contour helps to control water erosion.

This soil is well suited to most kinds of building site
development, but the sides of shallow excavations tend
to cave in unless they are shored. Land shaping is
needed on some building sites. Septic tank absorption
fields function well in this soil.

The capability unit is IVe-7; Sandy range site.

Ba—Badland. This map unit consists mainly of
eroding exposures of siltstone and shale around the
head of drainageways on the sides of ridges and buttes.
Slopes range from nearly level on the butte tops to very
steep on the sides of entrenched drainageways. Vertical
walls or escarpments several hundred feet high are
common. Deep, narrow gullies are on the lower parts of
the landscape. Areas are irregular in shape and 15 to
120 acres in size.

Included with the Badland in mapping are small areas
of Epping, Orella, Samsil, and Schamber soils. These
soils make up about 10 to 25 percent of any one
mapped area. The silty Epping soils are shallow over
siltstone bedrock. They are in an intermediate position
on the landscape. The clayey Orella and Samsil soils are
shallow over shale. They are on the lower parts of the
landscape. The gravelly Schamber soils are on the
higher parts of the landscape.

Nearly all areas are used as wildlife habitat. These
areas generally are scenic. They provide excellent
opportunities for sightseeing and hiking. Some of the
included soils are used for grazing. Many of these soils,
however, are in isolated areas that are inaccessible to
livestock. ,

This map unit generally is unsuited to cultivated crops
and to tame pasture and hay and windbreaks and
environmental plantings. It is unsuitable as a site for
buildings and septic tank absorption fields because of
the slops, a limited depth to bedrock, and restricted
permeability.

The capability unit is Vllls-2; no range site is assigned.

Bb—Bankard fine sandy loam. This deep, somewhat
excessively drained, nearly level soil is on flood plains
(fig. 6). It is occasionally flooded for brief periods. Areas
are oblong and 10 to 130 acres in size.

Typically, the surface layer is light brownish gray,
calcareous fine sandy loam about 5 inches thick. The
underlying material to a depth of 60 inches is light
brownish gray, calcareous loamy sand stratified with thin
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lenses of sandy loam and sand. In some areas adjacent
to the stream channel, the soil contains very coarse
sand and gravel throughout. In places it is hummocky.

Included with this soil in mapping are small areas of
Glenberg and Haverson soils. These soils make up less
than 10 percent of any one mapped area. They contain.
less sand between depths of 10 and ‘40 inches than the
Bankard soil. Also, they are farther from the channels.

Fertility and the content of organic matter are low in
the Bankard soil. Available water capacity also is low.
Permeability is rapid. Runoff is slow.

Most of the acreage is range. This soil is well suited to
native grasses. The native vegetation dominantly is sand
bluestem, prairie sandreed, switchgrass, sand dropseed,
sand sagebrush, and blue grama. Some areas support
many cottonwoods and willows. Overused areas are
dominated by sand dropseed and blue grama. After
continued overuse, some areas are bare and blowouts
are common.

This soil generally is unsuited to cultivated crops
because it is droughty and infertile. It is poorly suited to
windbreaks and environmental plantings. Only
evergreens and shrubs can be successfully grown.
Planting the trees and shrubs directly in sod helps to
control wind erosion.

Because of the flooding, this soil generally is
unsuitable as a site for buildings and sanitary facilities.

The capability unit is Vle-8; Sands range site.

Bc—Barnum silt loam. This deep, well drained, nearly
level soil is on flood plains and low terraces along
streams and drainageways. It is occasionally flooded for
brief periods. Deep drainage channels dissect all areas,
except for some of those on terraces. Areas are long
and narrow and 10 to 150 acres in size.

Typically, the surface layer is reddish yellow,
calcareous silt loam about 5 inches thick. The underlying
material to a depth of 60 inches is reddish yellow,
calcareous silt loam stratified with fine sandy loam and
very fine sandy loam. In some places the soil contains
more sand. In other places it is not so red. In some
areas it is not flooded.

Included with this soil in mapping are small areas of
Tilford soils on the higher terraces. These soils make up
less than 10 percent of any one mapped area. They
contain less sand throughout than the Barnum soil and
are not stratified.

Fertility and the content of organic matter are low in
the Barnum soil. Available water capacity is high.
Permeability is moderate. Runoff is slow.

Most of the acreage is range. This soil is well suited to
native grasses. The native vegetation dominantly is big
bluestem, western wheatgrass, little bluestem, and blue
grama. A few trees and shrubs grow along the channels.
Overused areas are dominated by Kentucky bluegrass,
blue grama, buffalograss, and weeds.
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Figure 6.—An area of Bankard fine sandy loam adjacent to a stream.

This soil generally is not suited to cultivated crops
because the meandering channels have dissected the
landscape into many areas that are inaccessible or are
too small for farming. The areas that are not dissected
by the channels are cultivated. Tame hay is grown in
some areas.

This soil is well suited to windbreaks and
environmental plantings. All climatically suited trees grow
well,

Because of the flooding, this soil generally is not
suited to building site development and sanitary facilities.
The higher areas that are not subject to flooding,
however, are well suited to building site development
and septic tank absorption fields.

The capability unit is Viw-1; Loamy Terrace rangse site.

BoA—Boneek siit loam, 0 to 2 percent slopes. This
deep, well drained, nearly level soil is on uplands. Areas
are irreguiar in shape and 20 to 80 acres in size. Slopes
are fong and smooth.

Typically, the surface layer is brown silt loam about 6
inches thick. The subsoil is brown, firm silty clay loam
about 17 inches thick. It is calcareous in the lower part.
The underlying material to a depth of 60 inches is very
pale brown, calcareous loam. Accumulations of lime are
in the lower part of the subsoil and the upper part of the
underlying material. In some areas the soil is redder. In
other areas the subsoil contains more sand.

Fertility is medium and the content of organic matter
moderate. Available water capacity is high. Permeability
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is moderately slow. Runoff is slow. The shrink-swell
potential is moderate.

About half of the acreage is cropland. This soil is fairly
well suited to cultivated crops. It is suitable for irrigation.
Measures that conserve moisture are the main
management needs. Examples are minimizing tillage and
leaving crop residue on the surface.

This soil is well suited to range. The native vegetation
dominantly is western wheatgrass, blue grama, green
needlegrass, and needleandthread. Overused areas are
dominated by blue grama and sedges.

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

This soil is only fairly well suited to building site
development because of the moderate shrink-swell
potential. Backfilling with sandy material, providing
foundation drains, and diverting runoff away from the
buildings, however, help to prevent the structural
damage caused by shrinking and swelling. Reinforcing
foundations and footings also helps to prevent this
damage. The soil is only fairly well suited to septic tank
absorption fields because of the restricted permeability.
Enlarging the absorption area, however, helps to
overcome the slow absorption of liquid waste.

The capability unit is llic-1; Silty range site.

BoB—Boneek silt loam, 2 to 6 percent slopes. This
deep, well drained, gently sloping soil is on uplands.
Areas are irregular in shape and 10 to 200 acres in size.
Slopes are smooth.

Typically, the surface layer is brown silt loam about 6
inches thick. The subsoil is brown, firm silty clay loam
about 17 inches thick. It is calcareous in the lower part.
The underlying material to a depth of 60 inches is very
pale brown, calcareous loam. Accumulations of lime are
in the lower part of the subsoil and the upper part of the
underlying material. In some areas the subsoil contains
more sand. In other areas it contains more silt and less
clay. In places the soil is redder.

Included with this soil in mapping are small areas of
Butche soils on ridges and the sides of drainageways.
These soils make up less than 10 percent of any one
mapped area. They have bedrock within a depth of 20
inches.

Fertility is medium and the content of organic matter
moderate in the Boneek soil. Available water capacity is
high. Permeability is moderately slow. Runoff is medium.
The shrink-swell potential is moderate.

Most of the acreage is range. This soil is well suited to
native grasses. The native vegetation dominantly is
western wheatgrass, blue grama, needleandthread, and
green needlegrass. Overused areas are dominated by
blue grama and sedges.

This soil is fairly well suited to cultivated crops.
Measures that control erosion and conserve moisture
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are the main management needs. Examples are farming
on the contour, leaving crop residue on the surface,
minimizing tillage, and including grasses and legumes in
the cropping system.

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

This soil is only fairly well suited to building site
development because of the moderate shrink-swell
potential. Backfilling with sandy material, providing
foundation drains, and diverting runoff away from the
buildings, however, help to prevent the structural
damage caused by shrinking and swelling. Reinforcing
foundations and footings also helps to prevent this
damage. The soil is only fairly well suited to septic tank
absorption fields because of the restricted permeability.
Enlarging the absorption area, however, helps to
overcome the slow absorption of liquid waste.

The capability unit is llle-1; Silty range site.

BpB—Boneek slit loam, bedrock substratum, 2 to 6
percent slopes. This deep, well drained, gently sloping
soil is on uplands. Areas are irregular in shape and 10 to
420 acres in size. Slopes are smooth,

Typically, the surface layer is brown silt loam about 7
inches thick. The subsoil is firm silty clay loam about 13
inches thick. It is brown in the upper part and pale brown
in the lower part. The underlying material is pale brown
and very pale brown, calcareous clay loam about 21
inches thick. Sandstone is below a depth of about 41
inches. In places the subsoil contains less clay.

Included with this soil in mapping are small areas of
Butche and Paunsaugunt soils on ridges. These soils
make up less than 10 percent of any one mapped area.
They have bedrock within a depth of 20 inches.

Fertility is medium and the content of organic matter
moderate in the Boneek soil. Available water capacity is
moderate. Permeability is moderately slow above the
bedrock. Runoff is medium. The shrink-swell potential is
moderate.

Most of the acreage is range. This soil is well suited to
native grasses. The native vegetation dominantly is
western wheatgrass, blue grama, needleandthread, and
green needlegrass. Overused areas are dominated by
blue grama and sedges.

This soil is fairly well suited to cultivated crops.
Measures that control erosion and conserve moisture
are the main management needs. Examples are farming
on the contour, terracing, minimizing tillage, and
including grasses and legumes in the cropping system.

This soil is well 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 erosion.
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This soil is only fairly well suited to building site
development because of the moderate shrink-swell
potential. Backfilling with sandy material, providing
foundation drains, and diverting runoff away from the
buildings, however, help to prevent the structural
damage caused by shrinking and swelling. Reinforcing
foundations and footings also helps to prevent this
damage. The soil is only fairly well suited to septic tank
absorption fields because of the restricted permeability
and the bedrock within a depth of 60 inches. Enlarging
the absorption area helps to overcome these limitations.

The capability unit is llte-1; Silty range site.

BrD—Broadhurst clay, 2 to 15 percent slopes. This
deep, well drained, gently sloping to strongly sloping soil
is on alluvial fans and terraces. Areas are irregular in
shape and 15 to 180 acres in size. Slopes are short.
Deep gullies are in many areas.

Typically, the surface layer is grayish brown clay about
4 inches thick. The underlying material to a depth of 60
inches is grayish brown and light brownish gray, very firm
clay. In some areas salts are within 15 inches of the
surface. In other areas the soil is not so dense.

Fertility and the content of organic matter are low.
Tilth is very poor. Available water capacity is low or
moderate. Permeability is very slow. Runoff is medium or
rapid. The shrink-swell potential is very high. When dry,
the soil has many cracks 1/2 inch to 2 inches wide
throughout. It is very strongly acid in the surface layer
and extremely acid in the lower part of the underlying
material.

Although all of the acreage is rangs, this soil is poorly
suited to native grasses. The native vegetation
dominantly is western wheatgrass and green
needlegrass. Overused areas are dominated by a sparse
stand of western wheatgrass and annuals.

This soil generally is unsuited to cultivated crops and
to windbreaks and environmental plantings. The main
limitation is the very poor tilth caused by the high
content of clay and the low content of organic matter.

This soil is poorly suited to building site development
because of the very high shrink-swell potential. Specially
designing foundations and footings helps to prevent the
structural damage caused by shrinking and swelling. The
soil generally is unsuitable as a septic tank absorption
field because of the restricted permeability. It is suitable
as a site for sewage lagoons, but land shaping is needed
in the steeper areas.

The capability unit is Vis-6; Dense Clay range site.

BuB—Bufton siity clay loam, 2 to 6 percent slopes.
This deep, well drained, gently sloping soil is on uplands.
Areas are irregular in shape and 15 to 150 acres in size.
Slopes are short and smooth.

Typically, the surface layer is light brownish gray siity
clay loam about 3 inches thick. The subsoil is light
brownish gray and light gray, firm, calcareous silty clay
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loam about 21 inches thick. The underlying material to a
depth of 60 inches is very pale brown, calcareous silty
clay loam.

Included with this soil in mapping are small areas of
Orella soils on the higher parts of the landscape. These
soils make up less than 10 percent of any one mapped
area. They are 10 to 20 inches deep over shale.

Fertility and the content of organic matter are low in
the Bufton soil. Available water capacity is moderate.
Permeability is slow. Runoff is medium. The shrink-swell
potential is high.

All of the acreage is range. This soil is well suited to
native grasses. The native vegetation dominantly is
western wheatgrass, blue grama, and green needlegrass.
Overused areas are dominated by blue grama and
buffalograss.

This soil is poorly suited to cultivated crops.
Controlling erosion, improving fertility, and increasing the
content of organic matter are the main management
concerns. Leaving crop residue on the surface and
including grasses and legumes in the cropping system
improve fertility and increase the content of organic
matter. Farming on the contour, terracing, and minimizing
tillage help to control erosion.

This soil is only fairly well suited to windbreaks and
environmental plantings. Most of the climatically suited
trees and shrubs can be established, but optimum
growth, survival, and vigor are unlikely. Planting on the
contour helps to control erosion and conserves moisture.

This soil is poorly suited to building site development
because of the high shrink-swell potential. Backfilling
with sandy material, providing foundation drains, and
diverting runoff away from the buildings, however, help to
prevent the structural damage caused by shrinking and
swelling. Reinforcing foundations and footings also helps
to prevent this damage. The soil is poorly suited to
septic tank absorption fields because of the restricted
permeability. These fields generally do not function
properly unless they are greatly enlarged. Sewage
lagoons are a suitable alternative, but land shaping is
needed in the steeper areas.

The capability unit is IVe-3; Clayey range site.

BvD—Butche-Boneek complex, 3 to 15 percent
slopes. These well drained, gently sloping to strongly
sloping soils are on uplands. The shallow Butche soil is
on the higher, steeper parts of the landscape. It
generally has a few scattered stones on the surface. The
deep Bonesek soil is on the lower parts of the landscape.
Areas are irregular in shape and 20 to 350 acres in size.
They are 55 to 70 percent Butche soil and 15 to 35
percent Boneek 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 Butche soil is brown
fine sandy loam about 4 inches thick. The underlying
material is light yellowish brown channery fine sandy
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loam about 5 inches thick. Very pale brown hard
sandstone is at a depth of about 9 inches. In some
areas lime is at or near the surface. In other areas the
soil contains more clay throughout.

Typically, the surface layer of the Boneek soil is brown
silt loam about 7 inches thick. The subsoil is firm silty
clay loam about 13 inches thick. It is brown in the upper
part and pale brown and calcareous in the lower part.
The underlying material is very pale brown, calcareous
clay loam about 21 inches thick. Sandstone is at a depth
of about 41 inches. In some areas the subsoil contains
more sand. In other areas the soil is not so brown.

Included with these soils in mapping are small areas of
Mathias soils and Rock outcrop. These inclusions make
up less than 15 percent of any one mapped area. The
deep Mathias soils have many rocks and boulders
throughout and contain less clay in the subsoil than the
Boneek soil. They are on the steeper south- and west-
facing slopes. The Rock outcrop is on the higher,
steeper parts of the landscape.

Fertility and the content of organic matter are low in
the Butche soil. Fertility is medium and the content of
organic matter moderate in the Boneek soil. Available
water capacity is very low and permeability moderate in
the Butche soil. Available water capacity is high and
permeability moderately slow in the Boneek soil. Runoff
is medium on both soils.

All areas support native grasses and are used for
grazing. This map unit is fairly well suited to range. The
native vegetation on the Butche soil dominantly is little
bluestem, prairie sandreed, needleandthread, and
western wheatgrass. That on the Boneek soil dominantly
is western wheatgrass, green needlegrass,
needleandthread, and blue grama. Overused areas are
dominated by blue grama and sedges.

This map unit is generally unsuited to cultivated crops
because the Butche soil is too shallow. The Boneek soil
is better suited than the Butche soil, but it cannot be
farmed separately because it occurs as areas too closely
intermingled with areas of the Butche soil. The Boneek
soil also is better suited to windbreaks and
environmental plantings. Trees and shrubs grow well on
the Boneek soil, but optimum growth and survival are
unlikely on the Butche soil. Planting on the contour helps
to control erosion and conserves moisture.

Because it is shallow over bedrock, the Butche soil
generally is unsuited to building site development and
septic tank absorption fields. The Boneek soil is only
fairly well suited to building site development because of
the moderate shrink-swell potential. Backfilling with
sandy material, providing foundation drains, and diverting
runoff away from the buildings, however, help to prevent
the structural damage caused by shrinking and swelling.
Reinforcing foundations and footings also helps to
prevent this damage. The Boneek soil is only fairly well
suited to septic tank absorption fields because of the
restricted permeability. Enlarging the absorption area,
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however, helps to overcome the slow absorption of liquid
waste.

The Butche soil is in capability unit VIs-2, Shallow
range site; the Boneek soil is in capability unit IVe-1, Silty
range site.

CnD—Colby-Norka siit loams, 6 to 15 percent
slopes. These deep, well drained, moderately sloping
and strongly sloping soils are in slightly convex areas on
uplands. The strongly sloping Colby soil is on the higher,
steeper ridgetops. The moderately sloping Norka soil is
on side slopes. Areas are irregular in shape and 15 to
280 acres in size. They are 40 to 60 percent Colby soil
and 30 to 45 percent Norka 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 Colby soil is brown,
calcareous silt loam about 4 inches thick. Below this is a
transition layer of pale brown, calcareous silt loam about
3 inches thick. The upper part of the underlying material
is very pale brown, calcareous silt loam. The lower part
to a depth of 60 inches is pale brown, calcareous loam.
In places the soil contains less clay throughout.

Typically, the surface layer of the Norka soil is brown
silt loam about 4 inches thick. The subsoil is about 11
inches thick. It is brown, very friable silt loam in the
upper-part; grayish brown, friable silty clay loam in the
next part; and light gray, very friable, calcareous silt loam
in the lower part. The underlying material to a depth of
60 inches is light gray silt loam. In places siltstone
bedrock is 20 to 40 inches from the surface.

Included with these 'soils in mapping are small areas of
Ascalon soils. These included soils make up less than
15 percent of any one mapped area. They contain more
sand in the subsoil than the Colby and Norka soils. They
are in positions on the landscape similar to those of the
Colby and Norka soils.

Fertility and the content of organic matter are low in
the Colby soil. Fertility is medium and the content of
organic matter moderate in the Norka soil. Available
water capacity is high in both soils. Permeability is
moderate. Runoff is medium.

About half of the acreage is range. The Colby soil is
fairly well suited and the Norka soil well suited to native
grasses. The native vegetation on the Colby soil
dominantly is blue grama, needlegrasses, little bluestem,
sideoats grama, and western wheatgrass. That on the
Norka soil dominantly is western wheatgrass, blue
grama, and green needlegrass. Overused areas are
dominated by needleandthread, sedges, and blue grama.

This map unit is generally unsuited to cultivated crops
because the Colby soil is strongly sloping and
calcareous. The Norka soil is better suited, but it cannot
be farmed separately because it occurs as areas t00
closely intermingled with areas of the Colby soil. The
Norka soil also is better suited to windbreaks and
environmental plantings. Trees and shrubs grow well on
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the Norka soil, but optimum growth and survival are
unlikely on the Colby soil. Planting on the contour helps
to control erosion and conserves moisture.

The Norka soil is well suited to most kinds of building
site development. The Colby soil is less well suited
because it is steeper. Extensive land leveling is needed.
Both soils are only fairly well suited to septic tank
absorption fields because of the restricted permeability.
Enlarging the absorption area, however, helps to
overcome the slow absorption of liquid waste.

The Colby soil is in capability unit Vle-3, Thin Upland
range site; the Norka soil is in capability unit IVe-1, Siity
range site.

DaB-—Dalley fine sand, 0 to 6 percent slopes. This
deep, somewhat excessively drained, nearly level and
gently sloping soil is on uplands. Areas are irregular in
shape and 15 to 900 acres in size. Slopes are long and
smooth.

Typically, the surface layer is dark grayish brown fine
sand about 9 inches thick. The subsurface layer is brown
fine sand about 5 inches thick. The underlying material
to a depth of 60 inches is fine sand. It is grayish brown
in the upper part and pale brown in the lower part. In
places the surface layer is not so dark. In some areas
the dark colors extend to a depth of more than 20
inches.

Included with this soil in mapping are small areas of
Ascalon and Jayem soils. These soils make up less than
10 percent of any one mapped area. Ascalon soils
contain more clay in the subsoil than the Dailey soil, and
Jayem soils contain less sand in the subsoil. Both soils
are in positions on the landscape similar to those of the
Dailey soil.

Fertility and the content of organic matter are low in
the Dailey soil. Available water capacity also is low.
Permeability is rapid. Runoff is slow.

Most of the acreage is range. This soil is well suited to
native grasses. The native vegetation dominantly is little
bluestem, prairie sandreed, sand bluestem, blue grama,
and needlegrass. Overused areas are dominated by blue
grama and sand dropseed. After continued overuse, bare
areas are common and blowouts form in places.

This soil generally is unsuited to cultivated crops
because it is droughty, very sandy, and infertile. The
abrasive action of blowing sand destroys seedlings
before they are established.

This soil is poorly suited to windbreaks and
environmental plantings. Only evergreens and shrubs
can be successfully established. Planting the trees and
shrubs directly in sod helps to control wind erosion.

This soil is well suited to building site development, but
the sides of shallow excavations tend to cave in unless
they are shored. The soil readily absorbs the effluent
from septic tank absorption fields, but it does not
adequately filter the effluent. The poor filtering capacity
may result in the poliution of ground water.
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The capability unit is Vie-10; Sands range site.

DaC—Dalley fine sand, 6 to 12 percent slopes. This
deep, somewhat excessively drained, moderately sloping
and strongly sloping soil is on uplands. Areas are
irregular in shape and 15 to 340 acres in size. Slopes
are smooth.

Typically, the surface layer is dark grayish brown fine
sand about 9 inches thick. The subsurface layer is brown
fine sand about 5 inches thick. The underlying material
to a depth of 60 inches is fine sand. It is grayish brown
in the upper part and pale brown in the lower part. In
places the surface layer is not so dark.

Included with this soil in mapping are small areas of
Ascalon and Jayem soils. These soils make up less than
10 percent of any one mapped area. Ascalon soils
contain more clay in the subsoil than the Dailey soil.
They are in positions on the landscape similar to those
of the Dailey soil. Jayem soils contain less sand in the
subsoil than the Dailey soil. They are on the lower, less
sloping parts of the landscape.

Fertility and the content of organic matter are low in
the Dailey soil. Available water capacity also is low.
Permeability is rapid. Runoff is slow.

Most of the acreage is range. This soil is well suited to
native grasses. The native vegetation dominantly is little
bluestem, prairie sandreed, sand bluestem, blue grama,
and needlegrass. Overused areas are dominated by blue
grama and sand dropseed. After continued overuse, bare
areas are common and blowouts form in places.

This soil generally is unsuited to cultivated crops
because it is droughty, very sandy, and infertile. The
abrasive action of blowing sand destroys seedlings
before they are established.

This soil is poorly suited to windbreaks and
environmental plantings. Only evergreens and shrubs
can be successfully established. Planting the trees and
shrubs directly in sod helps to control wind erosion.

This soil is only fairly well suited to building site
development because of the slope. Land shaping is
needed in most areas. Because the cut areas are very
sandy, revegetating is difficult. The buildings should be
designed to conform to the natural slope of the land.
Shallow excavations tend to cave in unless they are
shored. The soil readily absorbs the effluent from septic
tank absorption fields, but it does not adequately filter
the effluent. The poor filtering capacity may result in the
poliution of ground water.

The capability unit is Vle-10; Sands range site.

DwA—Dwyer loamy fine sand, 0 to 2 percent
slopes. This deep, somewhat excessively drained, nearly
level soil is on broad terraces and uplands. Areas are
irregular in shape and 20 to 250 acres in size. Slopes
are long and smooth.

Typically, the surface layer is light brownish gray loamy
fine sand about 6 inches thick. The underlying material
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to a depth of 60 inches is pale brown, calcareous loamy
fine sand. In some areas the soil is dark to a depth of
more than 20 inches. In places lime is leached to a
depth of more than 40 inches.

Included with this soil in mapping are small areas of
Alice soils. These soils make up less than 10 percent of
any one mapped area. They contain less sand
throughout than the Dwyer soil and have a thicker,
darker surface layer.

Fertility and the content of organic matter are low in
the Dwyer’soil. Available water capacity also is fow.
Permeability is rapid. Runoff is very slow.

Most of the acreage is range. This soil is well suited to
native grasses. The native vegetation dominantly is
needleandthread, prairie sandreed, blue grama, and
western wheatgrass. Overused areas are dominated by
blue grama, sand dropseed, and sedges. After continued
overuse, bare areas are common and blowouts form in
places.

This soil is poorly suited to cultivated crops. Measures
that control wind erosion and conserve moisture are the
main management needs. Examples are minimizing
tillage, leaving crop residue on the surface, including
grasses and legumes in the cropping system,
stripcropping, and planting field windbreaks.

This soil is poorly suited to windbreaks and
environmental plantings. Only evergreens and shrubs
can be successfully established. Planting the trees and
shrubs directly in sod helps to control wind erosion.

This soil is well suited to building site development, but
the sides of shallow excavations tend to cave in unless
they are shored. The soil readily absorbs the effluent
from septic tank absorption fields, but it does not
adequately filter the effiuent. The poor filtering capacity
may result in the pollution of ground water.

The capability unit is IVe-4; Sandy range site.

DwB—Dwyer loamy fine sand, 2 to 6 percent
slopes. This deep, somewhat excessively drained, gently
sloping soil is on uplands. Areas are irregular in shape
and 20 to 200 acres in size. Slopes generally are long
and smooth. In some areas, however, the surface is
hummocky. In places it is uneven because it is eroded.

Typically, the surface layer is light brownish gray loamy
fine sand about 6 inches thick. The underlying material
to a depth of 60 inches is pale brown, calcareous loamy
fine sand. In places lime is leached to a depth of more
than 40 inches. In some areas slopes are as much as 9
percent.

Included with this soil in mapping are small areas of
Alice and Ascalon soils. These soils make up less than
10 percent of any one mapped area. They contain less
sand throughout than the Dwyer soil and have a thicker,
darker surface layer. They are in positions on the
landscape similar to those of the Dwyer soil.
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Fertility and the content of organic matter are low in
the Dwyer soil. Available water capacity also is low.
Permeability is rapid. Runoff is very slow.

Most of the acreage is range. This soil is well suited to
native grasses. The native vegetation dominantly is
needleandthread, prairie sandreed, blue grama, and
western wheatgrass. Overused areas are dominated by
blue grama, sand dropseed, and sedges. After continued
overuse, bare areas are common and blowouts form in
places.

This soil generally is unsuited to cultivated crops
because it is droughty, sandy, and infertile. Also, it is
subject to severe wind erosion if cropped.

This soil is poorly suited to windbreaks and
environmental plantings. Only evergreens and shrubs
can be successfully established. Planting the trees and
shrubs directly in sod helps to control wind erosion.

This soil is well suited to most kinds of building site
development, but the sides of shallow excavations tend
to cave in unless they are shored. The soil readily
absorbs the effluent from septic tank absorption fields,
but it does not adequately filter the effluent. The poor
filtering capacity may result in the pollution of ground
water.

The capability unit is Vle-9; Sandy range site.

DwE—Dwyer loamy fine sand, 6 to 25 percent
slopes. This deep, somewhat excessively drained,
moderately sloping to moderately steep soil is on
uplands. Areas are irregular in shape and 20 to 280
acres in size. Slopes are short and rough or broken.
They generally are dissected by gullies and
drainageways.

Typically, the surface layer is light brownish gray loamy
fine sand about 6 inches thick. The underlying material
to a depth of 60 inches is pale brown, calcareous loamy
fine sand. In places lime is leached to a depth of more
than 40 inches.

Fertility and the content of organic matter are low.
Available water capacity also is low. Permeability is
rapid. Runoff is very slow.

All of the acreage is range. This soil is well suited to
native grasses. The native vegetation dominantly is
needleandthread, prairie sandreed, blue grama, and
western wheatgrass. Overused areas are dominated by
blue grama, sand dropseed, and sedges. After continued
overuse, bare areas are common and blowouts form in
places.

This soil is generally unsuited to cultivated crops and
windbreaks and environmental plantings. It generally is
too steep and is too erosive.

This soil is poorly suited to building site development
because of the slope. The less sloping areas should be
selected as building sites. The sides of shallow
excavations tend to cave in unless they are shored. The
soil generally is too steep for septic tank absorption
fields to function properly. In the less sloping areas, it



24

readily absorbs but does not adequately filter the
effluent. The poor filtering capacity may result in the
poliution of ground water.

The capability unit is Vlle-3; Sandy range site.

EaC—Eckley loam, 0 to 9 percent slopes. This well
drained, nearly level to gently sloping soil is on terraces.
Areas are irregular in shape and 10 to 125 acres in size.
Slopes are short and smooth.

Typically, the surface layer is grayish brown loam
about 4 inches thick. The subsoil is brown, friable clay
loam about 8 inches thick. The underlying material to a
depth of 60 inches is brown, calcareous gravelly sand. In
some areas the gravelly sand is 20 to 40 inches from the
surface.

Included with this soil in mapping are small areas of
Pierre, Schamber, and Zigweid soils. These soils make
up less than 10 percent of any one mapped area. Pierre
soils contain more clay in the subsoil than the Eckley soil
and are underlain by shale. Their position on the
landscape is similar to that of the Eckley soil. Schamber
soils have a thinner, lighter colored surface layer and
contain less silt and clay throughout than the Eckley soil.
Also, they are slightly higher on the landscape. Zigweid
soils are not underlain by gravelly sand. They are in
positions on the landscape similar to those of the Eckley
soil. -

Fertility is medium and the content of organic matter
moderate in the Eckiey soil. Available water capacity is
low. Permeability is moderate in the subsoil and rapid in
the underlying material. Runoff is medium.

Most of the acreage is range. This soil is poorly suited
to native grasses, however, because it is droughty. The
native vegetation dominantly is blue grama, western
wheatgrass, needleandthread, and sedges. Overused
areas are dominated by blue grama, needleandthread,
and sedges.

This soil generally is unsuited to cultivated crops and
poorly suited to windbreaks and environmental plantings
because it is droughty.

This soil is well suited to most kinds of building site
development, but the sides of shallow excavations tend
to cave in unless they are shored. The soil readily
absorbs the effluent from septic tank absorption fields,
but it does not adequately filter the effluent. The poor
filtering capacity may result in the pollution of ground
water.

The capability unit is Vis-4; Shallow to Gravel range
site.

Ga—Glenberg fine sandy loam. This deep, well
drained, nearly level, calcareous soil is on low terraces
and flood plains. It is subject to rare flooding for very
brief periods. Areas are irregular in shape and 10 to 350
acres in size. Slopes are long and smooth.

Typically, the surface layer is light brownish gray,
calcareous fine sandy loam about 6 inches thick. The
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underlying material to a depth of 60 inches is light
brownish gray, calcareous fine sandy loam stratified with
thin layers of very fine sandy loam, silt ioam, and
gravelly sandy loam. In some areas slopes are as much
as 7 percent. In places the soil contains more clay and
less sand.

Included with this soil in mapping are small areas of
Bankard soils. These soils make up less than 10 percent
of any one mapped area. They contain more sand
between depths of 10 and 40 inches than the Glenberg
soil. Also, they are nearer the stream channel.

Fertility and the content of organic matter are low in
the Glenberg soil. Available water capacity also is low.
Permeability is moderately rapid. Runoff is slow.

About half of the acreage is range. This soil is well
suited to native grasses. Cottonwoods in some of the
lower areas provide protection for livestock and wildlife.
The native vegetation dominantly is sand bluestem, little
bluestem, and prairie sandreed. Overused areas are
dominated by sand dropseed, needleandthread, blue
grama, and western wheatgrass.

Unless irrigated, this soil is poorly suited to cultivated
crops. Most of the cultivated areas are irrigated. Corn,
small grain, and alfalfa are the main crops. The high
content of lime in the surface layer adversely affects the
availability of plant nutrients. In some years the soil is
flooded, but damage generally is minor. Measures that
control wind erosion, conserve moisture, increase the
content of organic matter, and improve fertility are the
main management needs. Examples are minimizing
tillage, leaving crop residue on the surface, and including
grasses and legumes in the cropping system.

This soil is well suited to windbreaks and
environmental plantings. All climatically suited trees and
shrubs grow well.

Because of the flooding, this soil-generally is
unsuitable as a site for buildings and sanitary facilities.

The capability unit is IVe-6; Loamy Terrace range site.

GrE~Grummit-Rock outcrop complex, 3 to 40
percent slopes. This map unit occurs as areas of a
shallow, well drained, gently sloping to steep Grummit
soil closely intermingled with areas of Rock outcrop. It is
on uplands that generally are dissected by gullies. The
Grummit soil is on the less sloping parts of the
landscape. Areas are irregular in shape and 15 to 80
acres in size. They are 55 to 75 percent Grummit soil
and 20 to 40 percent Rock outcrop. The Grummit soil
and Rock outcrop occur as areas so intermingled that
mapping them separately is not practical.

Typically, the surface layer of the Grummit soil is light
brownish gray, very strongly acid clay about 4 inches
thick. The underlying material is grayish brown, extremely
acid shaly clay about 7 inches thick. Light gray,
extremely acid shale is at a depth of about 11 inches. In
some areas the shale is more than 20 inches from the
surface. In other areas the soil is calcareous throughout.
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The Rock outcrop is soft, light gray, extremely acid
shale.

Included with the Grummit soil and Rock outcrop in
mapping are small areas of Broadhurst and Snomo soils.
These included soils make up less than 10 percent of
any one mapped area. Broadhurst soils are gently
sloping to strongly sloping and are on fans and terraces.
They have a dense subsoil and are more than 40 inches
deep over shale. Snomo soils also are more than 40
inches deep over shale. They are in the lower, flatter
areas.

Fertility and the content of organic matter are low in
the Grummit soil. Available water capacity is very low.
Permeability is moderate. Runoff is medium. The shrink-
swell potential is high.

All of the acreage is range. The Grummit soil is fairly
well suited to native grasses. The Rock outcrop supports
little or no vegetation (fig. 7). The native vegetation on
the Grummit soil dominantly is little bluestem, western
wheatgrass, sideoats grama, and blue grama. A sparse
stand of stunted ponderosa pine grows in some areas.
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Overused areas are dominated by blue grama and
sedges. After continued overuse, the grasses are sparse
and annuals and bare areas are more extensive.

This map unit is generally unsuited to cultivated crops
and to windbreaks and environmental plantings, building
site development, and septic tank absorption fields
because of the limited depth to shale and the slope.

The Grummit soil is in capability unit Vlle-5, Shallow
Clay range site; the Rock outcrop is in capability unit
Vlils-1 and is not assigned to a range site.

GsD—Grummit-Snomo clays, 3 to 15 percent
slopes. These well drained, gently sloping to strongly
sloping soils are in areas on uplands where slopes are
long and are rough or broken. The shallow Grummit soil
is on the more sloping parts of the landscape. The deep
Snomo soil is on the lower, less sloping parts. The more
sloping areas commonly are dissected by deep, steep-
walled gullies and short canyons. Areas are irregular in
shape and 15 to 130 acres in size. They are about 50 to
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Figure 7.—Sparse vegetation in an area of Grummit-Rock outcrop complex, 3 to 40 percent slopes.
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65 percent Grummit soil and 20 to 30 percent Snomo
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 Grummit soil is light
brownish gray, very strongly acid clay about 4 inches
thick. The underlying material is grayish brown, extremely
acid shaly clay about 7 inches thick. Light gray,
extremely acid shale is at a depth of about 11 inches. In
some areas the shale is more than 20 inches from the
surface. in other areas the soil is calcareous throughout.

Typically, the surface layer of the Snomo soil is light
brownish gray clay about 7 inches thick. The subsoil is
pale brown, friable clay about 31 inches thick. The upper
part of the underlying material is pale brown clay. The
lower part to a depth of 60 inches is light brownish gray
shaly clay. In places shale is within a depth of 40 inches.
In some areas the soil is calcareous throughout and is
20 to 40 inches.deep over shale.

Included with these soils in mapping are small areas of
Broadhurst soils and Rock outcrop. The included soils
and Rock outcrop make up less than 15 percent of any
one mapped area. Broadhurst soils have a dense
subsoil. The Rock outcrop is shale bedrock on ridgetops
and steep slopes.

Fertility and the content of organic matter are low in
the Grummit soil. Fertility is low and the content of
organic matter moderate in the Snomo soil. Available
water capacity is very low in the Grummit soil and low in
the Snomo soil. Permeability is moderate in both soils.
Runoff is slow. The shrink-swell potential is high.

Most of the acreage is range. These soils are fairly
well suited to native grasses. The native vegetation
dominantly is little bluestem, western wheatgrass,
sedges, and sideoats grama. A sparse stand of
ponderosa pine and bur oak grows in most areas.
Overused areas are dominated by blue grama and
sedges.

These soils generally are too steep and too shallow
for cultivated crops and windbreaks and environmental
plantings. Also, the extreme acidity adversely affects the
availability of plant nutrients.

These soils are poorly suited to most kinds of building
site development. The high shrink-swell potential is the
main limitation. The shallowness to shale in the Grummit

. soil is an additional limitation. The Grummit soil generally
is unsuited to septic tank absorption fields because it is
shallow over bedrock. The Snomo soil is only fairly well
suited because of the restricted permeability and the
slope.

The Grummit soil is in capability unit Vie-12, Shallow
Clay range site; the Snomo soil is in capability unit Vie-4,
Clay Savannah range site.

Ha—Haverson loam. This deep, well drained, nearly
level soil is on flood plains. It is subject to rare flooding.
Many areas are dissected by meandering channels.

Soil survey

Areas are oblong or long and narrow and are 10 to 190
acres in size. Slopes are long and smooth.

Typically, the surface layer is grayish brown,
calcareous loam about 6 inches thick. The underlying
material to a depth of 60 inches is grayish brown,
calcareous, stratified loam, clay loam, silt loam, fine
sandy loam, loamy fine sand, and loamy sand. In places
the soil is redder. In some areas it contains less clay
between depths of 10 and 40 inches.

Included with this soil in mapping are small areas of
Kyle and Lohmiller soils. These soils make up less than
10 percent of any one mapped area. Kyle soils are not
stratified and contain more clay throughout than the
Haverson soil. They are near the uplands. Lohmiller soils
contain more clay between depths of 10 and 40 inches
than the Haverson soil. They are on the lower parts of
the flood plain.

Fertility and the content of organic matter are low in
the Haverson soil. Available water capacity is high.
Permeability is moderate. Runoff is slow.

About half of the acreage is range. This soil is well
suited to native grasses. The native vegetation
dominantly is western wheatgrass, green needlegrass,
and blue grama. Overused areas are dominated by blue
grama, sedges, and needleandthread.

This soil is fairly well suited to cultivated crops in areas
that are not dissected by channels. Some areas are
irrigated. Alfalfa and small grain are the main crops. The
high content of lime in the surface layer adversely
affects the availability of plant nutrients. Measures that
conserve moisture, improve fertility, increase the content
of organic matter, and control wind erosion are the main
management needs. Examples are minimizing tillage,
including grasses and legumes in the cropping system,
and leaving crop residue on the surface.

This soil is well suited to windbreaks and
environmental plantings. All climatically suited trees and
shrubs grow well.

Because of the flooding, this soil generally is
unsuitable as a site for buildings and sanitary facilities.

The capability unit is llic-2; Loamy Terrace range site.

HbB-Haverson Varlant loam, 3 to 9 percent
slopes. This deep, well drained, gently undulating to
gently rolling soil is on the foot slopes of steep rocky
hills and mountains. It is subject to rare flooding. Areas
commonly are dissected by deep gullies and channeis.
They are long and narrow and 25 to 70 acres in' size.
Slopes are short and are rough or broken.

Typically, the surface layer is dark grayish brown loam
about 3 inches thick. The subsurface layer is dark
grayish brown, calcareous gravelly loam about 3 inches
thick. The underlying material to a depth of 60 inches is
reddish brown, calcareous, stratified gravelly sandy loam
and loam.

Included with this soil in mapping are small areas of
Barnum and Nevee soils. These soils make up less than
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10 percent of any one mapped area. Barnum soils have
fewer coarse fragments between depths of 10 and 40
inches than the Haverson Variant soil. They are on low
terraces and flood plains. Nevee soils contain less gravel
and sand between depths of 10 and 40 inches than the
Haverson Variant soil. They are on low terraces adjacent
to the stream channel.

Fertility and the content of organic matter are low in
the Haverson Variant soil. Available water capacity and
permeability are moderate. Runoff is slow.

Nearly all of the acreage is range. This soil is well
suited to native grasses. The native vegetation
dominantly is western wheatgrass, green needlegrass,
and needleandthread. Overused areas are dominated by
blue grama and sedges.

This soil generally is unsuited to cultivated crops and
to windbreaks and environmental plantings because it is
droughty. It is only fairly well suited to most kinds of
building site development and septic tank absorption
fields because of the flooding.
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The capability unit is Vle-5; Loamy Terrace range site.

He—Hisle-Slickspots complex. This map unit occurs
as areas of a moderately deep, well drained, nearly level
and gently sloping Hisle soil intermingled with Slickspots.
It is on uplands and terraces. The Hisle soil is on slight
mounds, and the Slickspots are in depressions (fig. 8).
Some areas are dissected by steep-walled gullies. Areas
generally are long and narrow and 15 to 450 acres in
size. They are about 60 to 75 percent Hisle soil and 20
to 35 percent Slickspots. The Hisle soil and Slickspots
occur as areas so closely intermingled that mapping
them separately is not practical.

Typically, the surface layer of the Hisle soil is light gray
silt loam about 1 inch thick. The subsoil is pale olive,
firm, calcareous clay about 15 inches thick. The
underlying material is about 13 inches of pale olive and
light olive gray, firm, calcareous clay and shaly clay.
Accumulations of salts are throughout the subsoil and
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Figure 8.—An area of Hisle-Slickspots complex. The Hisle soil supports vegetation.



28

underlying material. Gray shale is at a depth of about 29
inches. In some areas it is below a depth of 40 inches.

The surface of the Slickspots is so crusted that it is
nearly impervious to water. Visible accumulations of salts
are at or near the surface. The soil material to a depth of
60 inches is dense, massive clay.

Included with the Hisle soil and the Slickspots in
mapping are small areas of Kyle soils. These included
soils make up less than 10 percent of any one mapped
area. They are on the higher parts of the landscape.
Their subsoil has a lower content of salts than that of
the Hisle soil and is not sodium affected.

Fertility and the content of organic matter are low in
the Hisle soil. Tilth is poor. The sodium affected subsoil
adversely affects root growth. Available water capacity is
low. Permeability is very slow. Runoff is slow. The shrink-
swell potential is very high.

All of the acreage is range. The Hisle soil is poorly
suited to native grasses. The native vegetation on this
soil dominantly is blue grama, buffalograss, and western
wheatgrass. If the range is overused, the extent of
buffalograss increases. After continued overuse,
pricklypear, saltgrass, and weeds occupy the site. The
Slickspots support a sparse stand of annual weeds and
cacti during wet periods.

This map unit generally is unsuited to cultivated crops
and to windbreaks and environmental plantings because
of the claypan subsoil, the high content of sodium, and
the bare areas.

Because of the very high shrink-swell potential, this
map unit is poorly suited to building site development.
Backfilling with sandy material, providing foundation
drains, and diverting runoff away from the buildings help
to prevent the structural damage caused by shrinking
and swelling. Reinforcing foundations and footings also
helps to prevent this damage. The unit generally is
unsuitable as a site for septic tank absorption fields
because of the very restricted permeability.

The Hisle soil is in capability unit Vis-3, Thin Claypan
range site; the Slickspots are in capability unit Vilis-3
and are not assigned to a range site.

Ho—Hoven slit loam. This deep, poorly drained, level
soil is in depressions in the uplands. It is ponded during
periods of snowmelt and heavy rainfall. Areas are 10 to
50 acres in size and generally are circular.

Typically, the surface layer is grayish brown silt loam
about 2 inches thick. The subsoil is dark gray and gray,
very firm and firm silty clay about 28 inches thick. The
underlying material to a depth of 60 inches is gray,
calcareous silty clay loam.

Included with this soil in mapping are small areas of
the well drained Absted and Savo soils at the outer edge
of the depressions. These soils make up less than 5
percent of any one mapped area. The surface layer of
Absted soils is thicker than that of the Hoven soil. Savo
soils do not have a sodium affected subsoil.

Soil survey

Fertility is low and the content of organic matter
moderate in the Hoven soil. Tilth is poor. Permeability is
very slow. Available water capacity is moderate. A
seasonal water table is within a depth of 1.5 feet part of
the year. As much as 1.0 foot of water ponds on the
surface during some wet periods. Runoff is ponded. The
shrink-swell potential is high.

Most areas support native grasses. This soil is fairly
well suited to range. The native vegetation dominantly is
western wheatgrass and sedges. Overused areas are
dominated by saltgrass and weeds. Many areas are
potential sites for excavated ponds.

Because of the ponding, this soil generally is unsuited
to cultivated crops and to windbreaks and environmental
plantings and is unsuitable as a site for buildings and
most sanitary facilities.

The capability unit is Vis-3; Closed Depression range
site.

JaB—Jayem fine sandy loam, 2 to 9 percent
slopes. This deep, well drained, gently sloping and
moderately sloping soil is on terraces and uplands.
Areas are irregular in shape and 15 to 950 acres in size.
Slopes are long and smooth.

Typically, the surface layer is grayish brown fine sandy
loam about 6 inches thick. The subsurface layer is dark
brown fine sandy loam about 7 inches thick. The subsoil
is brown, very friable fine sandy loam about 17 inches
thick. The underlying material to a depth of 60 inches is
brown loamy fine sand. In some areas lime is 18 to 60
inches from the surface. In places the subsoil contains
more clay.

Included with this soil in mapping are small areas of
Satanta soils. These soils make up less than 10 percent
of any one mapped area. They contain more clay in the
subsoil than the Jayem soil. Their position on the
landscape is similar to that of the Jayem soil.

Fertility is medium and the content of organic matter
moderate in the Jayem soil. Available water capacity
also is moderate. Permeability is moderately rapid.
Runoff is slow.

Most of the acreage is cultivated. Unless irrigated, this
soil is poorly suited to cultivated crops. Some areas are
irrigated. The main management concern is controlling
wind erosion. Conserving moisture and controlling water
erosion are other management concerns. Minimizing
tillage, including grasses and legumes in the cropping
system, contour stripcropping, establishing field
windbreaks, and leaving crop residue on the surface help
to control wind erosion and conserve moisture.

This soil is well suited to range. The native vegetation
dominantly is prairie sandreed, little bluestem,
needleandthread, western wheatgrass, and sand
bluestem. Overused areas are dominated by blue grama,
needleandthread, sedges, and western wheatgrass.

This soil is well suited to windbreaks and
environmental plantings. All climatically suited trees and
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shrubs grow well, except for those that require an
abundant supply of moisture. Leaving crop residue on
the surface during site preparation helps to control wind
erosion.

This soil is well suited to building site development, but
the sides of shallow excavations tend to cave in unless
they are shored. Septic tank absorption fields function
well in this soil.

The capability unit is IVe-7; Sandy range site.

KaB—Kadoka siit loam, 0 to 6 percent slopes. This
moderately deep, well drained, nearly level and gently
sloping soil is on uplands. Areas are irregular in shape
and 10 to 70 acres in size. Slopes are short and smooth.

Typically, the surface layer is grayish brown silt loam
about 4 inches thick. The subsoil is about 17 inches
thick. It is dark grayish brown and pale brown, friable
silty clay loam in the upper part and pale brown,
calcareous silt loam in the lower part. The underlying
material is very pale brown, caicareous silt loam about
15 inches thick. It has a few accumulations of lime. Very
pale brown siltstone is at a depth of about 36 inches. In
places it is below a depth of 40 inches. In some areas,
the subsoil contains more clay and bedrock is below a
depth of 40 inches.

Included with this soil in rmapping are small areas of
Epping soils on the higher, steeper parts of the
landscape. These soils make up less than 10 percent of
any one mapped area. They are 10 to 20 inches deep
over siltstone bedrock.

Fertility is medium and the content of organic matter
moderate in the Kadoka soil. Available water capacity
and permeability also are moderate. Runoff is medium.

Most of the acreage is range. This soil is well suited to
native grasses. The native vegetation dominantly is
western wheatgrass, green needlegrass,
needleandthread, and blue grama. Overused areas are
dominated by needleandthread, blue grama, and sedges.

This soil is fairly well suited to cultivated crops.
Measures that control erosion and conserve moisture
are the main management needs. Examples are farming
on the contour, leaving crop residue on the surface,
minimizing tillage, and including grasses and legumes in
the cropping system.

This soil is well 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 erosion and conserves moisture.

This soil is only fairly well suited to building site
development because of the depth to bedrock. The
bedrock is soft and rippable, however, and can be
excavated by suitable machinery. The soil generally is
unsuited to septic tank absorption fields because
bedrock is 20 to 40 inches from the surface.

The capability unit is llle-1; Silty range site.
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KeD—Kadoka-Epping silt loams, 6 to 15 percent
slopes. These well drained soils are on uplands. The
moderately deep, gently rolling Kadoka soil is on the
lower parts of the landscape. The shallow, rolling Epping
soil is on the higher parts. Areas are irregular in shape
and range from 10 to 150 acres in size. They are about
50 to 60 percent Kadoka soil and 25 to 35 percent
Epping 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 Kadoka soil is
grayish brown silt loam about 4 inches thick. The subsoil
is about 17 inches thick. It is dark grayish brown and
pale brown, friable and firm silty clay loam in the upper
part and pale brown, friable, calcareous silt loam in the
lower part. The underlying material is very pale brown,
calcareous silt loam about 15 inches thick. it has a few
accumulations of lime. Very pale brown siltstone is at a
depth of about 36 inches. In places it is below a depth of
40 inches.

Typically, the surface layer of the Epping soil is light
brownish gray, calcareous silt loam about 4 inches thick.
Below this is a transition layer of light brownish gray,
calcareous silt loam about 7 inches thick. The underlying
material is very pale brown, calcareous silt loam about 6
inches thick. It has many siltstone fragments. Very pale
brown siltstone is at a depth of about 17 inches.

Included with these soils in mapping are small areas of
Orella soils and Rock outcrop. These inclusions make up
less than 15 percent of any one mapped area. Orella
soils contain more clay throughout than the Kadoka and
Epping soils and are 10 to 20 inches deep over shale.
They are in positions on the landscape similar to those
of the Epping soil. The Rock outcrop is exposed
siltstone. It generally is in bare areas on steep
escarpments or the sides of gullies.

Fertility is medium and the content of organic matter
moderate in the Kadoka soil and low in the Epping soil.
Available water capacity is moderate in the Kadoka soil
and very low in the Epping soil. Permeability is moderate
in both soils. Runoff is rapid.

All of the acreage is range. The Kadoka soil is well
suited and the Epping soil fairly well suited to native
grasses. The native vegetation dominantly is western
wheatgrass, green needlegrass, needleandthread, and
blue grama. The Epping soil also supports sideoats
grama and little bluestem. Overused areas are
dominated by blue grama and sedges.

This map unit is poorly suited to cultivated crops
because of the slope and the shallowness of the Epping
soil. The Kadoka soil is better suited, but it cannot be
farmed separately because it occurs as areas closely
intermingled with areas of the Epping soil. The Kadoka
soif is suited to windbreaks and environmental plantings.
Planting the trees and shrubs on the contour helps to
control erosion and conserves moisture.
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The Epping soil is generally unsuited to building site
development because it is shallow over bedrock and
rolling. The Kadoka soil is better suited, but the depth to
bedrock and the slope are limitations. Both soils
generally are unsuited to septic tank absorption fields
because bedrock is within 40 inches of the surface.

The Kadoka soil is in capability unit IVe-1, Silty range
site; the Epping soil is in capability unit Vie-11, Shallow
range site.

KyA—Kyle clay, 0 to 2 percent slopes. This deep,
well drained, nearly level soil is on uplands and terraces.
When dry, it is characterized by cracks, which are 1/2
inch to 2 inches wide and several feet long and extend
through the subsoil. Some areas on the lower parts of
long slopes are dissected by deep drainage channels.
Areas are irregular in shape and 10 to 210 acres in size.
Slopes are long and smooth.

Typically, the surface layer is grayish brown clay about
4 inches thick. The subsoil is grayish brown and light
olive gray, very firm, calcareous clay about 20 inches
thick. The underlying material to a depth of 60 inches is
light olive gray and pale olive, calcareous clay having
common accumulations of gypsum. In some areas the
surface layer is darker. In places shale is 20 to 40 inches
from the surface.

Included with this soil in mapping are small areas of
Hisle, Savo, and Swanboy soils. These soils make up
less than 10 percent of any one mapped area. Hisle
soils have a sodium affected subsoil. They are on the
lower parts on the landscape. Savo soils contain less
clay in the subsoil than the Kyle soil. They are in
positions on the landscape similar to those of the Kyle
soil. Swanboy soils are denser than the Kyle soil and
have salts within 15 inches of the surface. They are on
foot slopes and fans.

Fertility and the content of organic matter are low in
the Kyle soil. Tilth is poor. Available water capacity is low
or moderate. Permeability is very slow. Runoff is slow.
The shrink-swell potential is very high.

Most of the acreage is range. This soil is well suited to
native grasses. The native vegetation dominantly is
western wheatgrass, green needlegrass, and blue grama.
Overused areas are dominated by blue grama,
buffalograss, and sedges.

This soil is only fairly well suited to cultivated crops
because it is subject to surface compaction if tilled when
wet and cannot be easily tilled when dry. Small grain is
the main crop. Improving tilth and conserving moisture
are the main management concerns. Controlling wind
erosion also is a concern. Minimizing tillagse, including
grasses and legumes in the cropping system, and
leaving crop residue on the surface conserve moisture,
improve tilth, and help to control wind erosion.
Stripcropping also helps to control wind erosion.

Soil survey

This soil is only fairly well suited to windbreaks and
environmental plantings. Windbreaks can be established,
but optimum growth is unlikely.

Because of the very high shrink-swell potential, this
soil is poorly suited to most kinds of building site
development. Backfilling with sandy material, providing
foundation drains, and diverting runoff away from the
buildings help to prevent the structural damage caused
by shrinking and swelling. Reinforcing foundations and
footings also helps to prevent this damage.

Because of the very restricted permeability, this soil
generally is unsuited to septic tank absorption fields. It is
suitable, however, as a site for sewage lagoons.

The capability unit is 1Vs-3; Clayey range site.

KyB—Kyle clay, 2 to 6 percent slopes. This deep,
well drained, gently sloping soil is on uplands and
terraces. When dry, it is characterized by cracks, which
are 1/2 inch to 2 inches wide and several feet long and
extend through the subsoil. Some areas on the lower
parts of long slopes are dissected by deep drainage
channels. Areas are irregular in shape and 10 to 450
acres in size. Slopes are long and smooth.

Typically, the surface layer is grayish brown clay about
4 inches thick. The subsoil is grayish brown and light
olive gray, very firm, calcareous clay about 20 inches
thick. The underlying material to a depth of 60 inches is
light olive gray and pale olive, calcareous clay having
common accumulations of gypsum. In some areas the
surface layer is darker. In places shale is 20 to 40 inches
from the surface.

Included with this soil in mapping are small areas of
Hisle and Savo soils. These soils make up less than 10
percent of any one mapped area. Hisle soils have a
sodium affected subsoil. They are in drainageways and
swales. Savo soils contain less clay in the subsoil than
the Kyle soil. Their position on the landscape is similar to
that of the Kyle soil.

Fertility and the content of organic matter are low in
the Kyle soil. Tilth is poor. Available water capacity is low
or moderate. Permeability is very slow. Runoff is
medium. The shrink-swell potential is very high.

Most of the acreage is range. This soil is well suited to
native grasses. The native vegetation dominantly is
western wheatgrass, green needlegrass, and blue grama.
Overused areas are dominated by blue grama,
buffalograss, and sedges. ‘

This soil is poorly suited to cultivated crops because it
is subject to surface compaction if tilled when wet and
cannot be easily tilled when dry. Measures that control
erosion, improve tilth, and conserve moisture are the
main management needs. Examples are leaving crop
residue on the surface, minimizing tillage, and including
grasses and legumes in the cropping system. Contour
farming, terraces, and grassed waterways also help to
control water erosion.
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This soil is only fairly well suited to windbreaks and
environmental plantings. Windbreaks can be established,
but optimum growth is unlikely.

Because of the very high shrink-swell potential, this
soil is poorly suited to most kinds of building site
development. Backfilling with sandy material, providing
foundation drains, and diverting runoff away from the
buildings help to prevent the structural damage caused
by shrinking and swelling. Reinforcing foundations and
footings also helps to prevent this damage.

Because of the very restricted permeability, this soil
generally is unsuited to septic tank absorption fields. It is
suitable as a site for sewage lagoons, but land shaping
is needed in the steeper areas.

The capability unit is IVe-3; Clayey range site.

Lo—Lohmilller siity clay loam. This deep, well
drained, nearly level soil is on flood plains that in some
areas are dissected by deep channels. It is subject to
rare flooding. Areas are long and narrow and 10 to 1,200
acres in size. Slopes are long and smooth.

Typically, the surface layer is grayish brown silty clay
loam about 4 inches thick. The subsurface layer is
grayish brown clay loam about 4 inches thick. The
underlying material to a depth of about 60 inches is
grayish brown, calcareous, stratified clay loam, loam,
silty clay loam, and fine sandy loam. In some areas the
soil contains more clay between depths of 10 and 40
inches.

Included with this soil in mapping are small areas of
Arvada, Haverson, and Kyle soils. These soils make up
less than 10 percent of any one mapped area. Arvada
soils have a sodium affected subsoil. They occur as
areas intermingled with some areas of the Lohmiller soil.
Haverson soils contain less clay between depths of 10
and 40 inches than the Lohmiller soil. Also, they are
slightly higher on the landscape. Kyle soils are not
stratified and contain more clay in the subsoil than the
Lohmiller soil. They are on fans near the uplands.

Fenrtility is low and the content of organic matter
moderate in the Lohmiller soil. Tilth is fair. Available
water capacity is moderate or high. Permeability is
moderately slow. Runoff is slow. The shrink-swell
potential is high.

Most of the acreage is range. This soil is well suited to
native grasses. In some areas it receives runoff from
adjacent soils. The additional moisture is beneficial. The
native vegetation dominantly is western wheatgrass,
green needlegrass, and blue grama. Overused areas are
dominated by blue grama and weeds.

This soil is fairly well suited to cultivated crops in areas
that are not dissected by channels. Alfalfa is the main
crop, but smal! grain also is grown. Some areas are
irrigated. Measures that conserve moisture and improve
tilth and fertility are the main management needs.
Examples are minimizing tillage, leaving crop residue on
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the surface, and including grasses and legumes in the
cropping system.

This soil is well suited to windbreaks and
environmental plantings. All climatically suited trees and
shrubs grow well. The native trees along the channels
provide habitat for wildlife and protection for livestock.

This soil generally is unsuitable as a site for buildings
and sanitary facilities because of the flooding.

The capability unit is llic-2; Loamy Terrace range site.

MaA—Manvel silt loam, 0 to 2 percent slopes. This
deep, well drained, nearly level, calcareous soil is on
foot slopes and fans. Areas are long and narrow and
irregularly shaped. They are 10 to 80 acres in size.
Slopes are smooth.

Typically, the surface layer is light brownish gray,
calcareous silt loam about 5 inches thick. Below this is a
transition layer of light gray, calcareous silty clay loam
about 8 inches thick. The underlying material to a depth
of 60 inches is very pale brown, calcareous silty clay
loam. In some areas bedrock is 20 to 40 inches from the
surface.

Included with this soil in mapping are small areas of
Manzanola and Norka soils. These soils make up less
than 10 percent of any one mapped area. Manzanola
soils contain more clay in the subsoil than the Manvel
soil. They occur as areas closely intermingled with areas
of the Manvel soil. Norka soils are on the higher parts of
the landscape. Their surface layer is darker than that of
the Manvel soil.

Fertility and the content of organic matter are low in
the Manvel soil. Available water capacity is high.
Permeability is moderate. Runoff is medium.

Most of the acreage is range. This soil is fairly well
suited to native grasses. The native vegetation
dominantly is blue grama, green needlegrass, sedges,
and western wheatgrass. Overused areas are dominated
by blue grama and sedges.

This soil is poorly suited to cultivated crops. The high
content of lime in the surface layer adversely affects the
availability of plant nutrients. Measures that control wind
erosion, improve fertility, and conserve moisture are the
main management needs. Examples are minimizing
tillage, leaving crop residue on the surface, and including
grasses and legumes in the cropping system.

This soil is only fairly well suited to windbreaks and
environmental plantings because of the high content of
lime in the surface layer. Trees and shrubs can be
established, but optimum survival, growth, and vigor are
unlikely.

This soil is well suited to building site development. It
is only fairly well suited to septic tank absorption fields
because of the restricted permeability. Enlarging the
absorption area, however, helps to overcome the slow
absorption of liquid waste.

The capability unit is IVe-10; Thin Upland range site.
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MbA—Manzanola siity clay loam, 0 to 2 percent
slopes. This deep, well drained, nearly level soil is on
terraces, fans, and uplands. Areas are irregular in shape
and 20 to 450 acres in size. Slopes are long and
smooth.

Typically, the surface layer is light brownish gray,
calcareous silty clay loam about 4 inches thick. The
subsoil is about 21 inches thick. 1t is grayish brown, very
friable, calcareous silty clay loam in the upper part and
light gray, firm, calcareous silty clay in the lower part.
Common accumulations of gypsum are in the lower part
of the subsoil and in the underlying material. The
underlying material to a depth of 60 inches is light gray,
calcareous silty clay loam. in some areas shale is 20 to
40 inches from the surface.

Included with this soil in mapping are small areas of
Kyle, Pierre, and Savo soils. These soils make up less
than 10 percent of any one mapped area. Kyle soils
contain more clay in the subsoil than the Manzanola soil.
They are in the lower positions on the landscape. Pierre
soils contain more clay in the subsoil than the
Manzanola soil and are 20 to 40 inches deep over shale.
They are on the higher, more sloping parts of the
landscape. Savo soils are on terraces. Their surface
layer is darker than that of the Manzanola soil.

Fertility and the content of organic matter are low in
the Manzanola soil. Available water capacity is moderate
or high. Permeability is moderately siow. Runoff is
medium. The shrink-swell potential is high.

Most of the acreage is range. This soil is well suited to
native grasses. The native vegetation dominantly is

western wheatgrass, green needlegrass, and blue grama.

Overused areas are dominated by blue grama,
buffalograss, and sedges.

This soil is fairly well suited to cultivated crops. Alfalfa
and winter wheat are the main crops. Improving fertility
and conserving moisture are the main management
concerns. Controlling wind erosion also is a concern.
Leaving crop residue on the surface, minimizing tillage,
and including grasses and legumes in the cropping
system improve fertility, conserve moisture, and help to
control wind erosion. Stripcropping also helps to control
wind erosion.

This soil is only fairly well suited to windbreaks and
environmental plantings. Trees and shrubs can be
established, but optimum growth is unlikely.

This soil is poorly suited to most kinds of building site
development because of the high shrink-swell potential.
Backfilling with sandy material, providing foundation
drains, and diverting runoff away from the buildings,
however, help to prevent the structural damage caused
by shrinking and swelling. Reinforcing foundations and
footings also helps to prevent this damage. The soil is
poorly suited to septic tank absorption fields because of
the restricted permeability. Enlarging the absorption area
helps to overcome the slow absorption of liquid waste.

The capability unit is llic-1; Clayey range site.
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MbB—Manzanola slity clay loam, 2 to 6 percent
slopes. This deep, well drained, gently sloping soil is on
uplands. Areas are irregular in shape and 20 to 150
acres in size. Slopes are long and smooth.

Typically, the surface layer is light brownish gray,
calcareous silty clay loam about 4 inches thick. The
subsoil is about 21 inches thick. It is grayish brown, very
friable, calcareous silty clay loam in the upper part and
light gray, firm, calcareous silty clay in the lower part.
Common accumulations of gypsum are in the lower part
of the subsoil and in the underlying material. The
underlying material to a depth of 60 inches is light gray,
calcareous silty clay loam. In some areas shale is 20 to
40 inches from the surface.

Included with this soil in mapping are small areas of
Kyle, Pierre, and Savo soils. These soils make up less
than 10 percent of any one mapped area. Kyle soils
contain more clay in the subsoil than the Manzanola soil.
They are in the lower positions on the landscape. Pierre
soils contain more clay in the subsoil than the
Manzanola soil and are 20 to 40 inches deep over shale.
They are in positions on the landscape similar to those
of the Manzanola soil. Savo soils are on terraces. Their
surface layer is darker than that of the Manzanola soil.

Fertility and the content of organic matter are low in
the Manzanola soil. Available water capacity is moderate
or high. Permeability is moderately slow. Runoft is
medium. The shrink-swell potential is high.

Most of the acreage is range. This soil is well suited to
native grasses. The native vegetation dominantly is
western wheatgrass, green needlegrass, and blue grama.
Overused areas are dominated by blue grama,
buffalograss, and sedges.

This soil is poorly suited to cultivated crops. Alfalfa
and winter wheat are the main crops. Measures that
control erosion, improve fertility, and conserve moisture
are the main management needs. Examples are leaving
crop residue on the surface, minimizing tillage, and
including grasses and legumes in the cropping system.
Contour stripcropping and terracing also help to control
erosion.

This soil is only fairly well suited to windbreaks and
environmental plantings. Trees and shrubs can be
established, but optimum growth is unlikely.

This soil is poorly suited to most kinds of building site
development because of the high shrink-swell potential.
Backfilling with sandy material, providing foundation
drains, and diverting runoff away from the buildings,
however, help to pravent the structural damage caused
by shrinking and swelling. Reinforcing foundations and
footings also helps to prevent this damage. The soil is
poorly suited to septic tank absorption fields because of
the restricted permeability. Enlarging the absorption area,
however, helps to overcome the slow absorption of liquid
waste.

The capability unit is llle-1; Clayey range site.
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MmE-—Mathias-Midway-Rock outcrop complex, 15
to 30 percent slopes. This map unit occurs as areas of
well drained, hilly and steep soils that are closely
intermingled with areas of Rock outcrop. It is on
mountains. The deep Mathias soil is on the higher,
steeper parts of the landscape; the shallow Midway soil
is on the lower parts; and the Rock outcrop generally
occurs as rimrock on the sides of entrenched

- drainageways and on the upper sides of sandstone-
capped ridges. Slopes generally face south or west and
commonly are dissected by steep canyons. Many stones
and boulders are on the surface. They range from §
inches to 12 feet in diameter. Areas are about 45 to 65
percent Mathias soil, 15 to 25 percent Midway soil, and
5 to 15 percent Rock outcrop. The two soils and the
Rock outcrop occur as areas so closely intermingled or
so small that mapping them separately is not practical.

Typically, the surface layer of the Mathias soil is dark
grayish brown extremely stony very fine sandy loam
about 2 inches thick. The subsurface layer is very fine
sandy loam about 11 inches thick. It is light brownish
gray in the upper part and dark brown in the lower part.
The subsoil is about 20 inches thick. It is light brown,
friable very fine sandy loam in the upper part and reddish
yellow, friable very fine sandy loam and fine sandy loam
in the lower part. The underlying material to a depth of
60 inches is reddish yellow fine sandy loam. The content
of stones, boulders, and coarse rock fragments is 40 to
55 percent in the subsurface layer, subsoil, and
underlying material. In places a thin layer of mulch is at
the surface. In some areas the content of clay is lower
and the content of coarse fragments less than 35
percent in the subsoil.

Typically, the surface layer of the Midway soil is pale
olive, calcareous silty clay loam about 4 inches thick.
Below this is a transition layer of light yellowish brown,
calcareous silty clay loam about 4 inches thick. The
underlying material is olive, firm, calcareous silty clay
loam about 8 inches thick. It has common shale chips
throughout. Pale yellow, calcareous shale is at a depth
of about 16 inches. In some areas the soil contains more
clay throughout.

The Rock outcrop is exposed sandstone. It is in
rimrock areas and on vertical cliffs and the sides of hills.
Included with the Mathias and Midway soils and the

Rock outcrop in mapping are small areas of Butche
soils. These included soils make up less than 15 percent
of any one mapped area. They are shallow:over
sandstone. They are above the rimrock areas. Also
included are scattered small areas of mine pits.

Fertility and the content of organic matter are low in
the Mathias and Midway soils. Available water capacity is
low in the Mathias soil and very low in the Midway soil.
Permeability is moderate in the Mathias soil and slow in
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the Midway soil. Runoff is rapid on both soils. The
shrink-swell potential is high in the Midway soil.

Nearly all of the acreage is range. This map unit is
fairly well suited to native grasses. The native vegetation
on the Mathias soil dominantly is big bluestem, little
bluestem, and needlegrass. That on the Midway soil
dominantly is western wheatgrass, needlegrass, sideoats
grama, and blue grama. Overused areas are dominated
by needleandthread and biue grama.

Some areas of the Mathias soil support sparse stands
of ponderosa pine. Timber is harvested in some areas,
but production is low. Managing this map unit for timber
is difficult because the trees are widely scattered, are in
sparse stands, and grow slowly.

This map unit is unsuited to cultivated crops and to
windbreaks anhd environmental plantings, building site
development, and septic tank absorption fields. The
slope is the main limitation. The stoniness of the Mathias
soil and the shallowness of the Midway soil are
additional limitations.

The Mathias soil is in capability unit Vie-12, Stony Hills
range site, and woodland suitability subclass 6r; the
Midway soil is in capability unit Vlle-5, Shallow range
site; the Rock outcrop is in capability unit Vilis-1 and is
not assigned to a range site.

MnF—Mathias-Rockoa-Rock outcrop complex, 25
to 60 percent slopes. This map unit occurs as areas of
deep, well drained, steep and very steep soils that are
closely intermingled with areas of Rock outcrop. It is on
mountains that commonly are dissected by deep, steep-
walled canyons. Slopes generally are rough and broken.
The Mathias soil is on dominantly south- and west-facing
slopes below the Rock outcrop. The Rockoa soil is on
dominantly north- and east-facing slopes below the Rock
outcrop or in covelike areas having a higher moisture
regime. Stones and boulders are on the surface. They
range from 5 inches to 12 feet in diameter. Areas are
irregular in shape and 50 to 1,400 acres in size. They
are 40 to 55 percent Mathias soil, 35 to 50 percent
Rockoa soil, and 15 percent Rock outcrop. The two soils
and the Rock outcrop occur as areas so closely
intermingled or so small that mapping them separately is
not practical.

Typically, the surface layer of the Mathias soil is dark
grayish brown extremely stony very fine sandy loam
about 2 inches thick. The subsurface layer is very fine
sandy loam about 11 inches thick. It is light brownish
gray in the upper part and dark brown in the lower part.
The subsoil is about 20 inches thick. It is light brown,
friable very fine sandy loam in the upper part and reddish
yellow, friable very fine sandy loam and fine sandy loam
in the lower part. The underlying material to a depth of
60 inches is reddish yellow fine sandy loam. The content
of stones, boulders, and coarse rock fragments is 40 to
55 percent in the subsurface layer, subsoil, and
underlying material. In places a thin layer of mulch is at
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the surface. In some areas the content of clay is lower
and the content of coarse fragments less than 35
percent in the subsoil.

Typically, the Rockoa soil has a 1-inch mulch of forest
litter at the surface. The surface layer is dark grayish
brown extremely stony fine sandy loam about 5 inches
thick. The subsurface layer is light brownish gray fine
sandy loam about 5 inches thick. Below this is a
transition layer of light brown fine sandy loam about 5
inches thick. The subsoil is about 36 inches thick. It is
brown, firm sandy clay loam over light brown, friable fine
sandy loam. The underlying material to a depth of 60
inches is light brown fine sandy loam. The content of
stones, boulders, and coarse fragments is 35 to 50
percent throughout the soil. In some areas the content
of coarse fragments is lower.

The Rock outcrop is exposed sandstons. It is in
rimrock areas and on vertical cliffs and the sides of hills.

Included with the Mathis and Rockoa soils and the
Rock outcrop in mapping are small areas of Butche and
Midway soils. These included soils make up less than 15
percent of any one mapped area. Butche soils are
shallow over sandstone. They are above the rimrock
areas. Midway soils are shallow over shale and contain
more clay throughout than the Mathias and -Rockoa
soils. They are on the lower parts of the landscape. Also
included are scattered small areas of mine pits.

Fertility is low in the Mathias soil and medium in the
Rockoa soil. The content of organic matter is low in the
Mathias soil and moderate in the Rockoa soil. Available
water capacity is low in the Mathias soil and low or
moderate in the Rockoa soil. Permeability is moderate in
both soils. Runoff is rapid.

All areas are range or woodland. The Mathias soil is
fairly well suited to range and poorly suited to woodland.
The Rockoa soil is fairly well suited to woodland and
poorly suited to range. The native vegetation on the
Mathias soil dominantly is big bluestem, little bluestem,
and needlegrass. That on the Rockoa soil dominantly is
ponderosa pine and a sparse stand of shrubs and
grasses. Overused areas of native grasses are
dominated by needleandthread and blue grama.

Timber is harvested in many areas of the Rockoa soil.
Harvesting is difficult in many areas, however, because
the use of wheeled equipment is limited by the large
boulders and the steep and very steep slopes. Erosion is
a severe hazard if the surface is disturbed when the
timber is harvested. Many areas of the Rockoa soil are
inaccessible because they are in isolated coves and
pockets. Building logging roads into these areas
generally is too expensive.

This map unit is unsuited to cultivated crops and to
windbreaks and environmental plantings, building site
development, and septic tank absorption fields because
of the slope and the stoniness.

The Mathias soil is in capability unit Vlle-3, Stony Hills
range site, and woodland suitability subclass 6r; the
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Rockoa soil is in capability unit Vile-1 and woodland
suitability subclass 5r and is not assigned to a range site;
the Rock outcrop is in capability unit Vills-1 and is not
assigned to a range site.

MoB—Minnequa silt loam, 2 to 6 percent slopes.
This moderately deep, well drained, gently sloping,
calcareous soil is on uplands. Areas are irregular in
shape and 10 to 600 acres in size. Slopes are long and
smooth.

Typically, the surface layer is grayish brown,
calcareous silt loam about 4 inches thick. Below this is a
transition layer of light grayish brown, very friable,
calcareous silty clay loam about 7 inches thick. The
underlying material is pale brown, calcareous silty clay
loam about 13 inches thick. Light gray limestone is at a
depth of about 24 inches. In some areas shale is below
a depth of 40 inches.

Included with this soil in mapping are small areas of
Midway and Pierre soils. These soils make up less than
10 percent of any one mapped area. Midway soils
contain more clay throughout than the Minnequa soil and
have shale within a depth of 20 inches. They are on the
higher, steeper parts of the landscaps. Pierre soils
contain more clay in the subsoil than the Minnequa soil.
Their position on the landscape is similar to that of the
Minnequa soil.

Fertility and the content of organic matter are low in
the Minnequa soil. Available water capacity also is low.
Permeability is moderate. Runoff is medium.

Most of the acreage is range. This soil is fairly well
suited to native grasses. The native vegetation
dominantly is neediegrass, blue grama, sedges, and
western wheatgrass. Overused areas are dominated by
blue grama and sedges.

This soil is poorly suited to cultivated crops. The high
content of lime in the surface layer adversely affects the
availability of plant nutrients. Measures that control
erosion, conserve moisture, and improve fertility are the
main management needs. Examples are leaving crop
residue on the surface, minimizing tillage, and including
grasses and legumes in the cropping system. Contour
stripcropping also helps to control erosion.

This soil is poorly suited to windbreaks and
environmental plantings because of the high content of
lime in the surface layer. Trees and shrubs can be
established, but optimum survival, growth, and vigor are
unlikely.

Because of the moderate depth to bedrock, this soil is
only fairly well suited to building site development. The
bedrock is soft and rippable, however, and can be
excavated by suitable machinery. The soil generally is
unsuited to septic tank absorption fields because
bedrock is 20 to 40 inches from the surface.

The capability unit is IVe-8; Thin Upland range site.
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MpE—Minnequa-Midway slity clay loams, 6 to 25
percent slopes. These well drained, gently rolling to
hilly, calcareous soils are in areas on uplands where
slopes are short. The moderately deep Minnequa soil is
in the lower, less hilly areas. The Midway soil is on the
higher, steeper side slopes and ridgetops. Areas are
long and narrow or irregularly shaped and are 10 to 400
acres in size. They are about 40 to 60 percent Minnequa
soil and 30 to 50 percent Midway soil. The two soils
occur as areas so closely intermingled that mapping
them separately is not practical.

Typically, the surface layer of the Minnequa soil is
grayish brown, calcareous silty clay loam about 4 inches
thick. Below this is a transition layer of light grayish
brown, very friable, calcareous silty clay loam about 7
inches thick. The underlying material is pale brown,;
calcareous silty clay loam about 13 inches thick. Light
gray limestone is at a depth of about 24 inches. In some
areas shale is below a depth of 40 inches.

Typically, the surface layer of the Midway soil is pale
olive, calcareous silty clay loam about 4 inches thick.
Below this is a transition layer of light yellowish brown,
calcareous silty clay loam about 4 inches thick. The
underlying material is olive, firm, calcareous silty clay
loam about 8 inches thick. It has common shale chips
throughout. Pale yellow, calcareous shale is at a depth
of about 16 inches. In some areas the soil contains more
clay throughout.

Included with these soils in mapping are small areas of
Penrose, Pierre, and Shingle soils. These included soils
make up less than 15 percent of any one mapped area.
Penrose soils contain less clay throughout than. the
Midway soil and are 10 to 20 inches deep over hard
limestone bedrock. Their position on the landscape is
similar to that of the Midway soil. Pierre soils contain
more clay in the subsoil than the Minnequa soil. They
are on the lower parts of the landscape. Shingle soils
contain less clay throughout than the Midway soil. Their
position on the landscape is similar to that of the Midway
soil.

Fertility and the content of organic matter are fow in
the Minnequa and Midway soils. Available water capacity
is low in the Minnequa soil and very low in the Midway
soil. Permeability is moderate in the Minnequa soil and
slow in the Midway soil. Runoff is rapid on both soils.
The shrink-swell potential is high in the Midway soil.

All of the acreage is range. These soils are fairly well
suited to native grasses. The native vegetation on the
Minnequa soil dominantly is blue grama, needlegrasses,
little bluestem, and western wheatgrass. That on the
Midway soil dominantly is western wheatgrass, green
needlegrass, and sideoats grama. Overused areas are
dominated by blue grama, sedges, and buffalograss.

These soils generally are unsuited to cultivated crops
and to windbreaks and environmental plantings. The
slope is the main limitation. The shallowness to bedrock
in the Midway soil is an additional limitation.
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The Midway soil generally is unsuited to building site
development, mainly because of the shallowness to
bedrock and the slope. The Minnequa soil is only fairly
well suited because of the moderate depth to bedrock
and the slope. The bedrock is soft and can be excavated
by suitable machinery. Land shaping is needed in most
areas.

These soils generally are unsuited to septic tank
absorption fields because bedrock is within a depth of 40
inches. The slope of the Midway soil is an additional
limitation.

The Minnequa soil is in capability unit Vie-3, Thin
Upland range site; the Midway soil is in capability unit
Vle-12, Shallow range site.

MtA—Mitchell very fine sandy loam, 0 to 2 percent
slopes. This deep, well drained, nearly level, calcareous
soil is on terraces. Areas are irregular in shape and 10 to
140 acres in size. Slopes are long and smooth.

Typically, the surface layer is light brownish gray,
calcareous very fine sandy loam about 11 inches thick.
Below this is a transition layer of light gray, calcareous
very fine sandy loam about 7 inches thick. The
underlying material to a depth of 60 inches is light gray,
calcareous very fine sandy loam. In some areas the soil
is redder. In other areas it contains more clay
throughout.

Included with this soil in mapping are small areas of
Alice soils. These soils make up less than 10 percent of
any one mapped area. They contain more sand in the
subsoil than the Mitchell soil. Their position on the
landscape is similar to that of the Mitchell soil.

Fertility and the content of organic matter are low in
the Mitchell soil. Available water capacity is high.
Permeability is moderate. Runoff is slow.

About half of the acreage is range. This soil is fairly
well suited to native grasses. The native vegetation
dominantly is blue grama, needlegrasses, and sedges.
Overused areas are dominated by blue grama,
buffalograss, and sedges.

This soil is fairly well suited to cultivated crops. In
some areas it is irrigated. The high content of lime in the
surface layer adversely affects the availability of plant
nutrients. Measures that control wind erosion, conserve
moisture, and improve fertility are the main management
needs. Examples are minimizing tillage, including grasses
and legumes in the cropping system, and leaving crop
residue on the surface. Establishing field windbreaks
also helps to control wind erosion.

This soil is fairly well suited to windbreaks and
environmental plantings. Trees and shrubs can be
established, but optimum survival, growth, and vigor are
unlikely because of the high content of lime in the
surface layer.

This soil is well suited to building site development and
to septic tank absorption fields.

The capability unit is llle-1; Thin Upland range site.
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MtB—Mitchell very fine sandy loam, 2 to 6 percent
slopes. This deep, well drained, gently sloping,
calcareous soil is on terraces. Areas are irregular in
shape and 10 to 180 acres in size. Slopes are long and
smooth.

Typically, the surface layer is light brownish gray,
calcareous very fine sandy loam about 11 inches thick.
Below this is a transition layer of light gray, calcareous
very fine sandy loam about 7 inches thick. The
underlying material to a depth of 60 inches is light gray,
calcareous very fine sandy loam. In some areas the soil
is redder. In other areas it contains more clay
throughout.

Included with this soil in mapping are small areas of
Alice soils. These soils make up less than 10 percent of
any one mapped area. They contain more sand in the
subsoil than the Mitchell soil. Their position on the
landscape is similar to that of the Mitchell soil.

Fertility and the content of organic matter are low in
the Mitchell soil. Available water capacity is high.
Permeability is moderate. Runoff is slow.

About half of the acreage is range. This soil is fairly
well suited to native grasses. The native vegetation
dominantly is blue grama, needlegrasses, and sedges.
Overused areas are dominated by blue grama,
buffalograss, and sedges.

This soil is fairly well suited to cultivated crops. In
some areas it is irrigated. The high content of lime in the
surface layer adversely affects the availability of plant
nutrients. Measures that control wind and water erosion,
conserve moisture, and improve fertility are the main
management needs. Examples are minimizing tillage,
including grasses and legumes in the cropping system,
and leaving crop residue on the surface. Establishing
field windbreaks also helps to control wind erosion, and
farming on the contour and terracing help to control
water erosion.

This soil is fairly well suited to windbreaks and
environmental plantings. Trees and shrubs can be
established, but optimum survival, growth, and vigor are
unlikely because of the high content of lime in the
surface layer.

This soil is well suited to building site development and
to septic tank absorption fields.

The capability unit is llle-1; Thin Upland range site.

NeD—Nevee slit loam, 6 to 15 percent slopes. This
deep, well drained, moderately sloping and strongly
sloping soil is on terraces and uplands that in some
areas are dissected by drainageways and smali gullies.
Areas are irregular in shape and 10 to 130 acres in size.
Slopes are long and smooth.

Typically, the surface layer is reddish brown,
calcareous silt loam about 3 inches thick. The
subsurface layer is yellowish red, calcareous silt loam
about 5 inches thick. The underlying material is yellowish
red, calcareous siit loam about 35 inches thick. Yellowish
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red siltstone is at a depth of about 43 inches. In some
areas the soil is yellower.

Included with this soil in mapping are small areas of
Spearfish and Tilford soils. These soils make up less
than 10 percent of any one mapped area. Spearfish soils
are 10 to 20 inches deep over siltstone. They are on the
upper parts of side slopes and on breaks along
drainageways. Tilford soils contain more clay in the
subsoil than the Nevee soil. Their position on the
landscape is similar to that of the Nevee soil.

Fertility and the content of organic matter are low in
the Nevee soil. Available water capacity and permeability
are moderate. Runoff is medium.

Most of the acreage is range. This soil is fairly well
suited to native grasses: The native vegetation
dominantly is needlegrass, blue grama, little biuestem,
and western wheatgrass. Overused areas are dominated
by blue grama and sedges. After continued overuse, the
soil is subject to gullying and erosion is a severe hazard.

This soil generally is unsuited to cultivated crops
because of the slope. The moderately sloping areas are
better suited, but they cannot be farmed separately
because they are closely intermingled with the strongly
sloping areas.

Windbreaks and environmental plantings can be
established in the moderately sloping areas. The high
content of lime in the surface layer, however, adversely
affects the availability of plant nutrients. Planting on the
contour helps to control erosion.

This soil is only fairly well suited to building site
development because of the slope. Land shaping is
needed in most areas. The soil is only fairly well suited
to septic tank absorption fields because of the slope and
the bedrock within a depth of 4 feet. Enlarging the
absorption area and designing the field so that it
conforms to the natural slope of the land generally
improve the efficiency of the absorption system.

The capability unit is Vle-3; Thin Upland range site.

NoA—Norka siit ioam, 0 to 2 percent slopes. This
deep, well drained, nearly level soil is on terraces and
uplands. Areas are irregular in shape and 15 to 420
acres in size. Slopes are long and smooth.

Typically, the surface layer is brown silt loam about 4
inches thick. The subsoil is about 15 inches thick. It is
brown, very friable silt loam in the upper part and brown
and light gray, friable and very friable, calcareous silty
clay loam in the lower part. The underlying material to a
depth of 60 inches is light gray, calcareous silt loam. In
some areas bedrock is 20 to 40 inches from the surface.
In places the subsoil contains more clay.

Included with this soil in mapping are small areas of
Colby soils on the higher parts of the landscape. These
soils make up less than 10 percent of any one mapped
area. They are calcareous at the surface.
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Fertility is medium and the content of organic matter
moderate in the Norka soil. Available water capacity is
high. Permeability is moderate. Runoff is slow.

Most of the acreage is cropland. This soil is fairly well
suited to cultivated crops. Some areas are irrigated.
Measures that conserve moisture are the main
management needs. Examples are minimizing tillage and
leaving crop residue on the surface.

This soil is well suited to range. The native vegetation
dominantly is western wheatgrass, blue grama, and
green needlegrass. Overused areas are dominanted by
blue grama and sedges.

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

This soil is well suited to building site development and
septic tank absorption fields.

The capability unit is Hic-1; Silty range site.

NoB—Norka silt loam, 2 to 6 percent slopes. This
deep, well drained, gently sloping soil is on terraces and
uplands. Areas are irregular in shape and 15 to 420
acres in size. Slopes are long and smooth.

Typically, the surface layer is brown silt loam about 4
inches thick. The subsoil is about 15 inches thick. It is
brown, very friable silt loam in the upper part and brown
and light gray, friable and very friable, calcareous silty
clay loam in the lower part. The underlying material to a
depth of 60 inches is light gray, calcareous silt loam. In
some areas the subsoil contains more sand, and in other
areas it contains more clay. In places bedrock is 20 to
40 inches from the surface.

Included with this soil in mapping are small areas of
Colby soils on slight rises. These soils make up less than
10 percent of any one mapped area. They have free
carbonates within a depth of 6 inches.

Fertility is medium and the content of organic matter
moderate in the Norka soil. Available water capacity is
high. Permeability is moderate. Runoff is slow.

Most of the acreage is cropland. This soil is fairly well
suited to cultivated crops. Some areas are irrigated.
Controlling erosion and conserving moisture are the main
management concerns. Minimizing tillage and leaving
crop residue on the surface conserve moisture. Farming
on the contour, terracing, and including grasses and
legumes in the cropping system help to control erosion.

This soil is well suited to range. The native vegetation
dominantly is western wheatgrass, blue grama, and
green needlegrass. Overused areas are dominated by
blue grama and sedges.

This soil is well suited to windbreaks and
environmental plantings. All climatically suited trees and
shrubs grow waell, except for those that require an
abundant supply of moisture. Planting on the contour
helps to control erosion and conserves moisture.
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This soil is well suited to building site development and
septic tank absorption fields. Land shaping is needed on
some building sites.

The capability unit is llle-1; Silty range site.

NoC—Norka siit loam, 6 to 9 percent slopes. This
deep, well drained, moderately sloping soil is on terraces
and uplands. Areas are irregular in shape and 15 to 300
acres in size. Slopes are long and smooth.

Typically, the surface layer is brown silt loam about 4
inches thick. The subsoil is about 11 inches thick. It is
brown, very friable silt loam in the upper part and brown
and light gray, friable and very friable, calcareous silty
clay loam in the lower part. The underlying material to a
depth of 60 inches is light gray, calcareous silt loam. In
places the subsoil contains more sand. In some areas
bedrock is 20 to 40 inches from the surface.

Included with this soil in mapping are small areas of
Colby soils on the higher parts of the landscape. These
soils make up less than 10 percent of any one mapped
area. They have free carbonates within a depth of 6
inches.

Fertility is medium and the content of organic matter
moderate in the Norka soil. Available water capacity is
high. Permeability is moderate. Runoff is medium.

Most of the acreage is range. This soil is well suited to
native grasses. The native vegetation dominantly is blue
grama, green needlegrass, and western wheatgrass.
Overused areas are dominated by blue grama and
sedges.

This soil is fairly well suited to cultivated crops. Winter
wheat and alfalfa are the main crops. Controlling erosion
and conserving moisture are the main management
concerns. Contour stripcropping, terracing, establishing
grassed waterways, and including grasses and legumes
in the cropping system help to control erosion.
Minimizing tillage and leaving crop residue on the
surface conserve moisture.

This soil is well suited to windbreaks and
environmental plantings. Planting the trees and shrubs
on the contour helps to control erosion and conserves
moisture.

This soil is well suited to building site development and
septic tank absorption fields. Land shaping is needed on
some building sites.

The capability unit is IVe-1; Silty range site.

NuA—Nunn clay loam, 0 to 2 percent slopes. This
deep, well drained, nearly level soil is on terraces and
uplands. Areas are irregular in shape and 10 to 540
acres in size. Slopes are long and smooth.

Typically, the surface layer is dark grayish brown clay
loam about 5 inches thick. The subsoil is about 20
inches of dark grayish brown and brown, firm and friable
clay loam and clay. It is calcareous in the lower part. The
upper part of the underlying material is grayish brown
and dark grayish brown, calcareous loam. The lower part
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to a depth of 60 inches is pale brown, cailcareous sandy
loam. In places the subsoil contains more silt and less
sand.

Included with this soil in mapping are small areas of
Satanta soils on terraces. These soils make up less than
10 percent of any one mapped area. Their subsoil
contains less clay than that of the Nunn soil.

Fertility is medium and the content of organic matter
moderate in the Nunn soil. Available water capacity is
moderate or high. Runoff is slow. Permeability is slow or
moderately slow. The shrink-swell potential is high in the
subsoil.

About half of the acreage is range. This soil is well
suited to native grasses. The native vegetation
dominantly is green needlegrass, western wheatgrass,
blue grama, and buffalograss. Overused areas are
dominated by blue grama and buffalograss.

This soil is fairly well suited to cultivated crops. Winter
wheat and alfalfa are the main crops. Some areas are
irrigated. Measures that conserve moisture are the main
management needs. Examples are minimizing tillage and
leaving crop residue on the surface.

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

This soil is poorly suited to most kinds of building site
development because of the high shrink-swell potential.
Backfilling with sandy material, providing foundation
drains, and diverting runoff away from the buildings,
however, help to prevent the structural damage caused
by shrinking and swelling. Reinforcing foundations and
footings also helps to prevent this damage. The soil is
poorly suited to septic tank absorption fields because of
the restricted permeability. Enlarging the absorption area,
however, helps to overcome the slow absorption of liquid
waste.

The capability unit is lllc-1; Clayey range site.

NuB—Nunn clay loam, 2 to 6 percent slopes. This
deep, well drained, gently sloping soil is on terraces and
uplands. Areas are irregular in shape and 15 to 300
acres in size. Slopes are smooth.

Typically, the surface layer is dark grayish brown clay
loam about 5 inches thick. The subsoil is about 20
inches of dark grayish brown and brown, firm and friable
clay loam and clay. it is calcareous in the lower part. The
upper part of the underlying material is grayish brown
and dark grayish brown, calcareous loam. The lower part
to a depth of 60 inches is pale brown, calcareous sandy
loam. In places the subsoil contains more silt and less
sand.

Included with this soil in mapping are small areas of
Satanta soils on terraces. These soils make up less than
10 percent of any one mapped area. Their subsoil
contains less clay than that of the Nunn soil.
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Fertility is medium and the content of organic matter
moderate in the Nunn soil. Available water capacity is
moderate or high. Permeability is slow or moderately
slow. Runoftf is medium. The shrink-swell potential is high
in the subsoil.

About half of the acreage is range. This soil is well
suited to native grasses. The native vegetation
dominantly is green needlegrass, western wheatgrass,
blue grama, and buffalograss. Overused areas are
dominated by blue grama and buffalograss.

This soil is fairly well suited to cultivated crops. Winter
wheat and alfalfa are the main crops. Some areas are
irrigated. Controlling erosion and conserving moisture are
the main management concerns. Minimizing tillage and
leaving crop residue on the surface conserve moisture.
Farming on the contour, terracing, and including grasses
and legumes in the cropping system help to control
erosion.

This soil is well 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 erosion and conserves moisture.

This soil is poorly suited to most kinds of building site
development because of the high shrink-swell potential.
Backfilling with sandy material, providing foundation
drains, and diverting runoff away from the buildings,
however, help to prevent the structural damage caused
by shrinking and swelling. Reinforcing foundations and
footings also helps to prevent this damage. The soil is
poorly suited to septic tank absorption fields because of
the restricted permeability. Enlarging the absorption area,
howaver, helps to overcome the slow absorption of liquid
waste.

The capability unit is lile-1; Clayey range site.

NuC—Nunn clay loam, 6 to 9 percent slopes. This
deep, well drained, moderately sloping soil is on terraces
and uplands. Areas are irregular in shape and 15 to 80
acres in size. Slopes are short and smooth.

Typically, the surface layer is dark grayish brown clay
loam about 5 inches thick. The subsoil is about 20
inches of dark grayish brown and brown, firm and friable
clay loam and clay. It is calcareous in the lower part. The
upper part of the underlying material is grayish brown
and dark grayish brown, calcareous loam. The lower part
to a depth of 60 inches is pale brown, calcareous sandy
loam. In places the subsoil contains more silt and less
sand.

Included with this soil in mapping are small areas of
Satanta soils on terraces. These soils make up less than
10 percent of any one mapped area. Their subsoil
contains less clay than that of the Nunn soil.

Fertility is medium and the content of organic matter
moderate in the Nunn soil. Available water capacity is
moderate or high. Permeability is siow or moderately
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slow. Runoff is medium. The shrink-swell potential is high
in the subsoil.

Most areas are range. This soil is well suited to native
grasses. The native vegetation dominantly is green
needlegrass, western wheatgrass, blue grama, and
buffalograss. Overused areas are dominated by blue
grama and buffalograss.

This soil is fairly well suited to cultivated crops. Winter
wheat and alfalfa are the main crops. Controlling erosion
and conserving moisture are the main management
concerns. Farming on the contour, terracing, establishing
grassed waterways, and including grasses and legumes
in the cropping system help to control erosion.
Minimizing tillage and leaving crop residue on the
surface conserve moisture.

This soil is well suited to windbreaks and
environmental plantings. Planting the trees and shrubs
on the contour helps to control erosion and conserves
moisture.

This soil is poorly suited to most kinds of building site
development because of the high shrink-swell potential.
Backfilling with sandy material, providing foundation
drains, and diverting runoff away from the buildings,
however, help to prevent the structural damage caused
by shrinking and swelling. Reinforcing foundations and
footings also helps to prevent this damage. The soil is
poorly suited to septic tank absorption fields because of
the restricted permeability. Enlarging the absorption area,
however, helps to overcome the slow absorption of liquid
waste.

The capability unit is IVe-1; Clayey range site.

OrE—Orella-Rock outcrop complex, 6 to 40
percent slopes. This map unit occurs as areas of a
shallow, well drained, gently rolling to steep soil that are
closely intermingled with areas of Rock outcrop. It is in
areas on uplands where slopes generally are short. The
Orella soil is on the lower, less steep parts of side
slopes. The Rock outcrop is on the higher, rounded
knolls and on ridgetops. In many areas scattered
pebbles are on the surface. Areas are irregular in shape
and 20 to 1,000 acres in size. They are 50 to 70 percent
Orella soil and 20 to 40 percent Rock outcrop. The
Orella soil and the Rock outcrop occur as areas so
intermingled that mapping them separately is not
practical.

Typically, the surface layer of the Orella soit is light
brownish gray, calcareous silty clay about 2 inches thick.
Below this is a transition layer of light gray, very firm,
calcareous clay about 10 inches thick. The underlying
material is light gray, calcareous clay about 6 inches
thick. White, massive shale is at a depth of about 18
inches.

The Rock outcrop is alkaline clayey shale. In many
areas on low, rounded hills and mounds, it consists of
alternating bands that range from white to red and are
several feet thick. It supports little or no vegetation.
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Included with the Orella soil and Rock outcrop in
mapping are small areas of Bufton and Epping soils.
These included soils make up less than 10 percent of
any one mapped area. Bufton soils are more than 40
inches deep over bedrock and are not so clayey as the
Orella soil. They are in the lower, less sloping areas.
Epping soils are silty. Their position on the landscape is
similar to that of the Orella soil.

Fertility and the content of organic matter are low in
the Orella soil. Available water capacity is very low.
Permeability is very slow. Runoff is rapid. The shrink-
swell potential is high.

Nearly all of the acreage is range. The Orella soil is
fairly well suited to native grasses. The Rock outcrop
supports little or no vegetation. The native vegetation on
the Orella soil dominantly is blue grama and western
wheatgrass. Overused areas are dominated by blue
grama and buffalograss.

This map unit generally is unsuited to cultivated crops
and to windbreaks and environmental plantings, building
site development, and septic tank absorption fields
because of the shallowness to shale and the slope.

The Orella soil is in capability unit Vlle-5, Shallow Clay
range site; the Rock outcrop is in capability unit Vlis-1
and is not assigned to a range site.

PaD—Paunsaugunt-Boneek complex, 6 to 15
percent slopes. These well drained, gently rolling and
rolling soils are on mountains and uplands. The shallow
Paunsaugunt soil is in convex areas on the tops of
ridges and knolls. The deep Boneek soil is in concave
areas on the lower parts of the landscape. Areas are
irregular in shape and 20 to 450 acres in size. They are
40 to 55 percent Paunsaugunt soil and 25 to 40 percent
Boneek 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 Paunsaugunt soil is
dark grayish brown, calcareous gravelly loam about 3
inches thick. The subsurface layer is grayish brown,
calcareous gravelly loam about 5 inches thick. The
surface and subsurface layers have many coarse
fragments. The underlying material is light brownish gray,
calcareous channery loam about 6 inches thick. Hard
limestone bedrock is at a depth of about 14 inches. In
places the surface layer is not so dark. In some areas
the soil is not calcareous.

Typically, the surface layer of the Boneek soil is brown
silt loam about 7 inches thick. The subsoil is firm silty
clay loam about 13 inches thick. It is brown in the upper
part and pale brown in the lower part. The underlying
material is pale brown and very pale brown, calcareous
clay loam about 21 inches thick. Sandstone is at a depth
of about 41 inches. In places it is 30 to 40 inches from
the surface.

Included with these soils in mapping are small areas of
Tilford soils and Rock outcrop. These inclusions make
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up less than 15 percent of any one mapped area. Tilford
soils are redder than the Paunsaugunt and Boneek soils.
They are on the lower parts of the landscape. The Rock
outcrop is exposed sandstone and limestone on
ridgetops, knolls, and the sides of drainageways.

Fertility and the content of organic matter are low in
the Paunsaugunt soil. Fertility is medium and the content
of organic matter moderate in the Boneek soil. Available
water capacity is very low in the Paunsaugunt soil and
moderate in the Boneek soil. Permeability is moderate
above the bedrock in the Paunsaugunt soil. It is
moderately slow in the Boneek soil. Runoff is rapid on
both soils. The shrink-swell potential is moderate in the
subsoil of the Boneek soil.

Most of the acreage is range. Nearly all areas are
grazed. The native vegetation on the Paunsaugunt soil
dominantly is a sparse stand of ponderosa pine and an
understory of sedges and mid grasses. That on the
Boneek soil is western wheatgrass, blue grama,
needleandthread, and green needlegrass. Overused
areas of this soil are dominated by blue grama and
sedges. Timber yields are limited because the stands of
ponderosa pine are sparse.

This map unit generally is unsuited to cultivated crops
and to windbreaks and environmental plantings. The
shallowness of the Paunsaugunt soil is the main
limitation. The Boneek soil is better suited, but it cannot
be managed separately because it occurs as areas too
closely intermingled with areas of the Paunsaugunt soil.

The Paunsaugunt soil generally is too shallow for
building site development and septic tank absorption
fields. The Boneek soil is only fairly well suited to
building site development because of the moderate
shrink-swell potential. Backfilling with sandy material,
providing foundation drains, and diverting runoff away
from the buildings, however, help to prevent the
structural damage caused by shrinking and swelling.
Reinforcing foundations and footings also helps to
prevent this damage.

The Boneek soil is only fairly well suited to septic tank
absorption fields because of the restricted permeability
and the bedrock within a depth of 60 inches. Enlarging
the absorption area helps to overcome the slow
absorption of liquid waste. Installing the distribution lines
across the slope generally improves the efficiency of
these fields.

The Paunsaugunt soil is in capability unit Vis-2,
Shallow range site; the Boneek soil is in capability unit
iVe-1, Silty range site.

PbF—Paunsaugunt-Vanocker-Rock outcrop
complex, 9 to 60 percent glopes. This map unit occurs
as areas of well drained, strongly sloping to very steep
soils that are closely intermingled with areas of Rock
outcrop. It is on mountains. The shallow Paunsaugunt
soil dominantly is on ridges. The deep Vanocker soil is
on side slopes below the Rock outcrop. The Rock
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outcrop consists of ledges of limestone or sandstone on
the rims of drainageways, on the top of canyon walls,
and on steep mountain peaks. Areas are irregular in
shape and 100 to 1,400 acres in size. They are 45 to 55
percent Paunsaugunt soil, 35 to 45 percent Vanocker
soil, and 15 percent Rock outcrop. The two soils and the
Rock outcrop occur as areas so intermingled that
mapping them separately is not practical.

Typically, the surface layer of the Paunsaugunt soil is
dark grayish brown, calcareous gravelly loam about 3
inches thick. The subsurface layer is grayish brown,
calcareous gravelly loam about 5 inches thick. The
surface and subsurface layers have many coarse
fragments. The underlying material is light brownish gray,
calcareous channery loam about 6 inches thick. Hard
limestone bedrock is at a depth of about 14 inches. In
places the surface layer is not so dark.

Typically, about 3 inches of organic litter is at the
surface of the Vanocker soil. The surface layer is dark
grayish brown, calcareous gravelly loam about 3 inches
thick. The subsoil is brown, very friable, calcareous
gravelly and channery loam about 14 inches thick. The
underlying material to a depth of 60 inches is light
yellowish brown, calcareous channery loam.

The Rock outcrop is exposed hard limestone or
calcareous sandstone.

Included with the Paunsaugunt and Vanocker soils and
Rock outcrop in mapping are small areas of Boneek,
Spearfish, and Tilford soils. These included soils make
up less than 15 percent of any one mapped area.
Boneek soils are 40 to 60 inches deep over hard
sandstone bedrock. They are in the rolling, less wooded
areas. The shallow Spearfish soils are in areas below the
Vanocker soil. They are redder than the Paunsaugunt
and Vanocker soils. Their content of coarse fragments is
less than 35 percent throughout. The deep, silty Tilford
soils are in the lower lying, treeless areas on long,
smooth slopes. Their content of coarse fragments is
lower than that of either the Paunsaugunt or Vanocker
soil.

Fertility and the content of organic matter are low in
the Paunsaugunt soil. Fertility is medium and the content
of organic matter moderate in the Vanocker soil.
Available water capacity is very low in the Paunsaugunt
soil and moderate in the Vanocker soil. Permeability is
moderate above the bedrock in the Paunsaugunt soil
and moderate in the Vanocker soil. Runoff is rapid on
both soils.

Most of the acreage is forested with ponderosa pine
and used for limited grazing. The Paunsaugunt soil is
poorly suited to range and woodland. The Vanocker soil
is fairly well suited to woodiand and poorly suited to
range. A few sparsely timbered spots having an
understory of grass are throughout the mapped areas.
The native vegetation on the Paunsaugunt soil
dominantly is a thin stand of stunted ponderosa pine and
an understory of shrubs and sparse grasses. The
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Vanocker soil supports a denser stand of ponderosa
pine and grass.

Timber is harvested in many areas of the Vanocker
soil. Harvesting is difficult in many areas, however,
because the use of wheeled equipment is limited by the
very steep slopes. Erosion is a severe hazard if the
surface is disturbed when the timber is harvested. Also,
landslides are a hazard if the surface of the very steep
Vanocker soil is disturbed.

This map unit generally is unsuited to cultivated crops
and to windbreaks and environmental plantings, building
site development, and septic tank absorption fields. The
slope is the main limitation.

The Paunsaugunt soil is in capability unit Vlls-1,
Shallow range site, and woodland suitability subclass 6d,;
the Vanocker soil is in capability unit Vlle-9, woodland
suitability subclass 5f, and is not assigned to a range
site; the Rock outcrop is in capability unit Vllis-1 and is
not assigned to a range site.

PeB—Plerre clay, 2 to 6 percent slopes. This
moderately deep, well drained, gently sloping soil is on
uplands. When dry, it is characterized by cracks, which
are 1/2 inch to 2 inches wide and several feet long and
extend through the subsoil. Areas are irregular in shape
and 20 to 1,600 acres in size. Slopes are long and
smooth.

Typically, the surface layer is grayish brown clay about
4 inches thick. The subsoil is light brownish gray, very
firm, calcareous clay about 25 inches thick. It has many
accumulations of lime in the lower part. The underlying
material is light brownish gray, calcareous shaly clay
about 5 inches thick. Light brownish gray shale is at a
depth of about 34 inches. In some areas it is more than
40 inches from the surface. In other areas the soil is acid
throughout. In places the slope is as much as 8 percent.

Included with this soil in mapping are small areas of
Grummit, Samsil, and Savo soils. These soils make up
less than 10 percent of any one mapped area. Grummit
and Samsil soils are 6 to 20 inches deep over shale.
They are on the higher, steeper parts of the landscape.
Also, Grummit soils are acid throughout. Savo soils are
not underlain by shale and contain less clay in the
subsoil than the Pierre soil. They are on terraces.

Fertility is medium and the content of organic matter
low in the Pierre soil. Tilth is poor. Available water
capacity is low. Permeability is very slow. Runoff is
medium. The shrink-swell potential is very high.

Most of the acreage is range. This soil is well suited to
native grasses. The native vegetation dominantly is
green needlegrass, western wheatgrass, and blue grama.
Overused areas are dominated by blue grama,
buffalograss, and sedges.

This soil is poorly suited to cultivated crops. Alfalfa
and winter wheat are the main crops. The soil is subject
to surface compaction if tilled when wet and cannot be
easily tilled when dry. Controlling erosion, conserving
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moisture, and improving tilth and fertility are the main
management concerns. Leaving crop residue on the
surface, minimizing tillage, and including grasses and
legumes in the cropping system help to control wind
erosion, improve tilth, and conserve moisture. Contour
farming, terracing, and establishing grassed waterways
help to control water erosion.

This soil is only fairly well suited to windbreaks and
environmental plantings. Windbreaks can be established,
but optimum growth is unlikely.

Because of the very high shrink-swell potential, this
soil is poorly suited to most kinds of building site
development. Backfilling with sandy material, providing
foundation drains, and diverting runoff away from the
buildings help to prevent the structural damage caused
by shrinking and swelling. Reinforcing foundations and
footings also helps to prevent this damage.

Because of the very restricted permeability, this soil
generally is unsuited to septic tank absorption fields. It is
suitable as a site for sewage lagoons, but the moderate
depth to shale is a limitation.

The capability unit is IVe-3; Clayey range site.

PgE—Plerre-Grummit clays, 6 to 25 percent slopes.
These well drained, gently rolling to hilly soils are in
areas on uplands where slopes are rough or broken.
Deep channels dissect some of the steeper areas. The
moderately deep Pierre soil generally is on the lower,
less sloping parts of the landscape. The shallow
Grummit soil is on the higher, hillier parts. Areas are
irregular in shape and 15 to 800 acres in size. They are
40 to 50 percent Pierre soil and 40 to 50 percent
Grummit 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 Pierre soil is grayish
brown clay about 4 inches thick. The subsaoil is light
brownish gray, very firm, calcareous clay about 25
inches thick. It has many accumulations of lime in the
lower part. The underlying material is light brownish gray,
calcareous shaly clay about 5 inches thick. Light
brownish gray shale is at a depth of about 34 inches. In
some areas it is more than 40 inches from the surface.
In other areas the soil is acid throughout. In places it has
visible salt crystals throughout.

Typically, the surface layer of the Grummit soil is light
brownish gray, very strongly acid clay about 4 inches
thick. The underlying material is grayish brown, extremely
acid shaly clay about 7 inches thick. Light gray,
extremely acid shale is at a depth of about 11 inches. In
some areas the soil is calcareous throughout.

included with these soils in mapping are small areas of
Rock outcrop on ridges, hilltops, and sharp breaks along
drainageways. The Rock outcrop makes up less than 10
percent of any one mapped area. It is acid shale.

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

All of the acreage is range. The Pierre 'soil is well
suited and the Grummit soil fairly well suited to native
grasses. The native vegetation on the Pierre soil
dominantly is green needlegrass, blue grama, and
western wheatgrass. That on the Grummit soil
dominantly is little bluestem, western wheatgrass, and
blue grama. A few scattered ponderosa pine grow in
some areas of the Grummit soil. Overused areas are
dominated by blue grama and sedges.

These soils generally are too steep and too shallow
for cultivated crops and windbreaks and environmental
plantings. They generally are unsuited to most kinds of
building site development and to septic tank absorption
fields. The slope is the main limitation. The very high or
high shrink-swell potential of both soils and the
shallowness to shale in the Grummit soil are additional
limitations on building sites. The very restricted
permeability in the Pierre soil and the shallowness to
shale in the Grummit soil are additional limitations in
septic tank absorption fields.

The Pierre soil is in capability unit Vle-4, Clayey range
site; the Grummit soil is in capability unit Vle-12, Shallow
Clay range site.

PsE—Plerre-Samsil clays, 6 to 25 percent slopes.
These well drained, moderately sloping to moderately
steep soils are on uplands. Deep channels dissect some
of the steeper areas. The moderately deep Pierre soil is
on the lower, less sloping parts of the landscape. The
shallow Samsil soil is on the higher ridges and on
hilltops. Areas are irregular in shape and 20 to 4,600
acres in size. They are 40 to 50 percent Pierre soil and
40 to 50 percent Samsil soil. These two soils occur as
areas so closely intermingled or so small that mapping
them separately is not practical.

Typically, the surface layer of the Pierre soil is grayish
brown clay about 4 inches thick. The subsoil is light
brownish gray, very firm, calcareous clay about 25
inches thick. It has many accumulations of lime in the
lower part. The underlying material is light brownish gray,
calcareous shaly clay about 5 inches thick. Light
brownish gray shale is at a depth of 34 inches. in some
areas it is more than 40 inches from the surface. In other
areas the soil is acid throughout. In places it has visible
salt crystals throughout.

Typically, the surface layer of the Samsil soil is light
brownish gray, calcareous clay about 3 inches thick.
Below this is a transition layer of light brownish gray,
calcareous clay about 5 inches thick. The underlying
material is light brownish gray and light gray, calcareous
shaly clay about 10 inches thick. Light gray shale is at a
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depth of about 18 inches. In places the soil is acid
throughout. In some areas it contains less clay
throughout.

Included with these soils in mapping are small areas of
Hisle soils in swales and along drainageways. These
included soils make up less than 15 percent of any one
mapped area. They have a sodium affected subsoil.

Fertility is medium in the Pierre soil and low in the
Samsil soil. The content of organic matter is low in both
soils. Tilth is poor. Available water capacity is low in the
Pierre soil and very low in the Samsil soil. Permeability is
very slow in the Pierre soil and slow in the Samsil soil.
Runoff is rapid on both soils. The shrink-swell potential is
very high.

Most of the acreage is range. The Pierre soil is well
suited and the Samsil soil fairly well suited to native
grasses. The native vegetation on the Pierre soil
dominantly is green needlegrass, blue grama, and
western wheatgrass. That on the Samsil soil dominantly
is little bluestem, western wheatgrass, and sideoats
grama. Overused areas are dominated by blue grama
and sedges. Many small gullies form after continued
overuse.

These soils generaily are too steep and too shallow
for cultivated crops and windbreaks and environmental
plantings. They generally are unsuited to most kinds of
building site development and to septic tank absorption
fields. The very high shrink-swell potential is the main
limitation on building sites. The slope of both soils and
the shallowness to shale in the Samsil soil are additional
limitations. The shallowness to shale in both soils and
the very restricted permeability in the Pierre soil are the
main limitations in septic tank absorption fields.

The Pierre soil is in capability unit Vle-4, Clayey range
site; the Samsil soil is in capability unit Vle-12, Shallow
Clay range site.

Pt—Pits, gravel. These are open excavations, 5 to 30
feet deep, from which sand and gravel have been
removed. They are irregular in shape and range from 5
to 250 acres in size. Slopes are uneven and broken.
They range from nearly level on the pit bottoms to
almost vertical on the rims. Some of the pit bottoms are
covered with water.

The pit bottoms typically are sand and gravel, but they
are loam or clay loam alluvium where all of the sand and
gravel has been removed. Mounds of mixed loamy
overburden are on the edges of the pits. The bottoms
and sides support little or no vegetation during periods
when the pits are used.

Most gravel pits are used only as a source of sand
and gravel for construction purposes. Some provide
limited wildlife habitat. Abandoned gravel pits can be
restored to range or cropland if reclamation measures
are applied. These measures include shaping thé areas
and using the mounds of overburden material as topsoil
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dressing. Applying fertilizer as needed helps to establish
range or pasture.
The capability unit is Vllis-2; no range site is assigned.

Pu—Pits, mine. These are open excavations, 10 to
100 feet deep, from which various kinds of ore have
been removed. They are irregular in shape and range
from 5 to 210 acres in size. Slopes are uneven and
broken. They range from nearly level on the pit bottoms
to almost vertical on the rims. Some of the pit bottoms
are covered with water.

The pit bottoms typically are sandstone and limestone
bedrock. Mounds of mixed loamy overburden are on the
edges of the pits. The bottoms and sides support little or
no vegetation during periods when the pits are used.

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

The capability subclass is VllIs-2; no range site is
assigned. ‘

ReD—Rekop-Tilford-Gystrum complex, 6 to 15
percent slopes. These well drained, moderately sloping
and strongly sloping soils are in areas on uplands where
slopes are rough and broken. The shallow Rekop soil is
on the tops of ridges and knolls. The deep Tilford soil is
in the lower concave areas. The moderately deep
Gystrum soil is on mid slopes and in the less sloping
areas on side slopes. Areas are irregular in shape and
10 to 600 acres in size. They are 20 to 35 percent
Rekop soil, 20 to 35 percent Tilford 'soil, and 15 to 25
percent Gystrum soil. The three soils occur as areas so
closely intermingled or so small that mapping them
separately is not practical.

Typically, the surface layer of the Rekop soil is light
reddish brown, calcareous loam about 4 inches thick.
The underlying material is pink, calcareous loam about
11 inches thick. It has common accumulations of lime
and gypsum. In some areas the bedrock is within a
depth of 10 inches.

Typically, the surface layer of the Tilford soil is reddish
brown silt loam about 4 inches thick. The subsoil is
about 14 inches of reddish brown, red, and light red,
very friable silty clay loam and silt loam. It is calcareous
in the lower part. The underlying material to a depth of
60 inches is red, calcareous silt loam. In some areas the
subsoil contains more clay.

Typically, the surface layer of the Gystrum soil is
reddish brown, calcareous silty clay loam about 3 inches
thick. The subsoil is light brown, friable, calcareous silty
clay loam about 8 inches thick. The underlying material
is reddish yellow, calcareous silt loam about 17 inches
thick. Gypsum bedrock is at a depth of about 28 inches.

43

Included with these soils in mapping are small areas of
Spearfish soils and Rock outcrop. These inclusions
make up less than 15 percent of any one mapped area.
Spearfish soils do not have gypsum bedrock within a
depth of 20 inches. Their position on the landscape is
similar to that of the Rekop soil. The Rock outcrop is
pink and reddish siltstone, sandstone, and shale. it is on
ridges and knolls.

Fertility and the content of organic matter are low in
the Rekop soil. Fertility is medium and the content of
organic matter moderate in the Tilford and Gystrum soils.
Available water capacity is very low in the Rekop soil,
high in the Tilford soil, and low in the Gystrum soil.
Permeability is moderate in all three soils. Runoff is
medium. The shrink-swell potential is moderate in the
Gystrum soil.

Most of the acreage is range. The Rekop and Gystrum
soils are fairly well suited and the Tilford soil well suited
to native grasses. The native vegetation on the Rekop
and Gystrum soils dominantly is little bluestem,
needlegrass, and sideoats grama. That on the Tilford soil
dominantly is little bluestem, western wheatgrass, big
bluestem, and green needlegrass. Overused areas are
dominated by blue grama and sedges.

This map unit generally is unsuited to cultivated crops
and to windbreaks and environmental plantings. Trees
and shrubs can be planted for special purposes on the
Tilford soil.

The Tilford soil is a better site for buildings and septic
tank absorption fields than the Rekop and Gystrum soils.
The depth to bedrock is the main limitation of the Rekop
and Gystrum soils.

The Rekop and Gystrum soils are in capability unit
Vlie-11 and the Tilford soil in capability unit llle-1; the
Rekop soil is in Shallow range site, the Tilford soil in
Silty range site, and the Gystrum soil in Thin Upland
range site.

RgF—Rock outcrop-Gystrum complex, 9 to 50
percent slopes. This map unit occurs as areas of Rock
outcrop closely intermingled with areas of a moderately
deep, well drained, strongly sloping to very steep soil. It
is in areas on uplands where slopes are short and are
rough or broken. The Rock outcrop is on the tops of
knolls and ridges. The Gystrum soil is on side slopes
below the Rock outcrop. Areas are irregular in shape
and 10 to 1,900 acres in size. They are about 45 to 60
percent Rock outcrop and 30 to 40 percent Gystrum soil.
The Rock outcrop and the Gystrum soil occur as areas
so closely intermingled or so small that mapping them
separately is not practical.

The Rock outcrop is slightly weathered gypsum
bedrock. In some areas 1 to 3 inches of soil material
supports a few annual weeds.

Typically, the surface layer of the Gystrum soil is
reddish brown, calcareous silty clay loam about 3 inches
thick. The subsoil is light brown, friable, calcareous silty



clay loam about 8 inches thick. The underlying material
is reddish yellow, calcareous silt loam about 17 inches
thick. Gypsum bedrock is at a depth of about 28 inches.
In places it is below a depth of 40 inches.

Included with the Rock outcrop and Gystrum soil in
mapping are small areas of Rekop, Spearfish, and Tilford
soils. These included soils make up less than 15 percent
of any one mapped area. Rekop and Spearfish soils are
10 to 20 inches deep over bedrock. Rekop soils are in
positions on the landscape similar to those of the
Gystrum soil, and Spearfish soils are on the tops and
sides of ridges and on the shoulders of drainageways.
The deep Tilford soils are on the smoother, lower parts
of the landscape where slopes are long.

Fertility is medium and the content of organic matter
moderate in the Gystrum soil. Available water capacity is
low. Permeability is moderate. Runoff is medium.

All of the acreage is range. This map unit is poorly
suited to range because of the extent of the Rock
outcrop. The native vegetation on the Gystrum soil
dominantly is little bluestem, needlegrass, threadleaf
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sedge, and western wheatgrass. Overused areas are
dominated by blue grama and sedges.

This map unit generally is unsuited to cultivated crops
and to windbreaks and environmental plantings, building
site development, and septic tank absorption fields
blecause of the extent of the Rock outcrop and the
slope.

Tpe Rock outcrop is in capability unit Vllis-1 and is not
assigned to a range site; the Gystrum soil is in capability
unit Vile-3, Thin Upland range site.

RoF—Rock outcrop-Mathias-Butche complex, 30 to
75 percent slopes. This map unit occurs as areas of
Rock outcrop closely intermingled with areas of well
drained, steep and very steep soils. It is in areas on
mountains where slopes are short and generally face
south and west. It commonly is dissected by steep-
walled canyons. The deep Mathias soil is on slopes
below the Rock outcrop (fig. 9). The shallow Butche soil
is on slopes above the Rock outcrop. Many stones and
boulders as much as 12 feet in diameter are on the

Figure 9.—An area of Rock outcrop-Mathias-Butche complex, 30 to 75 percent slopes. The Mathias soil is on the side slopes.
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surface of both soils. Areas are irregular in shape and 50
to 1,500 acres in size. They are 30 to 45 percent Rock
outcrop, 25 to 40 percent Mathias soil, and 20 to 30
percent Butche soil. The two soils and the Rock outcrop
occur as areas so closely intermingled or so small that
mapping them separately is not practical.

The Rock outcrop is exposed sandstone on vertical
cliffs and ledges.

Typically, the surface layer of the Mathias soil is dark
grayish brown extremely stony very fine sandy loam
about 2 inches thick. The subsurface layer is very fine
sandy loam about 11 inches thick. it is light brownish
gray in the upper part and brown in the lower part. The
subsoil is about 20 inches thick. It is light brown, friable
very fine sandy loam in the upper part and reddish
yellow, friable very fine sandy loam and fine sandy loam
in the lower part. The underlying material to a depth of
60 inches is reddish yellow fine sandy loam. The content
of stones, boulders, and coarse rock fragments is 40 to
55 percent in the subsurface layer, subsoil, and
underlying material. In places a thin layer of muich is at
the surface. In some areas, the content of clay is lower
and the content of coarse fragments less than 35
percent in the subsoil.

Typically, the surface layer of the Butche soil is brown
fine sandy loam about 4 inches thick. The underlying
material is light yellowish brown channery fine sandy
loam about 5 inches thick. Very pale brown hard
sandstone is at a depth of about 9 inches. In places lime
is at or near the surface. In some areas the soil contains
more clay throughout.

Included with the Rock outcrop and Mathias and
Butche soils in mapping are small areas of Midway soils
on the lower, less sloping parts of the landscape. These
included soils make up less than 15 percent of any one
mapped area. They contain more clay throughout than
the Mathias and Butche soils. Also included are many
scattered areas that are mined.

Fertility and the content of organic matter are low in
the Mathias and Butche soils. Available water capacity is
low in the Mathias soil and very low in the Butche soil.
Permeability is moderate in both soils. Runoff is rapid.

Nearly all of the acreage supports native vegetation
and is used for grazing. This map unit is poorly suited to
range. The native vegetation on the Mathias soil
dominantly is big bluestem, little bluestem, and
needlegrass and, in some areas, sparse stands of
ponderosa pine. That on the Butche soil dominantly is
little bluestem, needleandthread, western wheatgrass,
and prairie sandreed. Obtaining a uniform distribution of
grazing is difficult because of the steep and very steep
slopes and the ledges of exposed bedrock.

Timber is harvested in some areas of the Mathias soil,
but production is low. Managing this map unit for timber
is difficult because the trees are in widely scattered
areas, are in sparse stands, and grow slowly and
because slopes are steep and very steep. Landslides are
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a hazard if the surface is disturbed when the timber is
harvested.

This map unit is.unsuited to cultivated crops and to
windbreaks and environmental plantings, building site
development, and septic tank absorption fields. The
slope and the extent of the Rock outcrop are the main
limitations. Stoniness is an additional limitation.

The Rock outcrop is in capability unit Vilis-1 and is not
assigned to a range site; the Mathias soil is in capability
unit Vlle-3, Stony Hills range site, and woodland
suitability subclass 6r; the Butche soil is in capability unit
Vils-1, Shaliow range site.

RrF—Rockoa-Rock outcrop complex, 25 to 60
percent slopes. This map unit occurs as areas of a
deep, well drained, steep and very steep Rockoa soil
that are closely intermingled with areas of Rock outcrop.
It generally is on north- and northeast-facing slopes in
the mountains. It commonly is dissected by steep-walled
canyons. The Rockoa soil is on the steeper parts of the
landscape below the Rock outcrop. The Rock outcrop
generally is on the higher parts of the landscape. Many
stones and boulders as much as 12 feet in diameter are
on the surface of the Rockoa soil. Areas are irregular in
shape and 40 to 400 acres in size. They are about 65 to
75 percent Rockoa soil and 20 to 30 percent Rock
outcrop. The Rockoa soil and the Rock outcrop occur as
areas so closely intermingled or so smal! that mapping
them separately is not practical.

Typically, the Rockoa soil has a 1-inch muich of forest
litter at the surface. The surface layer is dark grayish
brown extremely stony fine sandy loam about 5 inches
thick. The subsurface layer is light brownish gray fine
sandy loam about 5 inches thick. Below this is a
transition layer of light brown fine sandy loam about 5
inches thick. The subsoil is about 36 inches thick. It is
brown, firm sandy clay loam over light brown, friable fine
sandy loam. The underlying material to a depth of 60
inches is light brown fine sandy loam. The content of
stones, boulders, and coarse rock fragments is 30 to 50
percent throughout the soil. In some areas the content
of coarse fragments is lower.

The Rock outcrop is exposed sandstone on vertical
cliffs and ledges.

Included with the Rockoa soil and Rock outcrop in
mapping are small areas of Butche soils. These included
soils make up less than 15 percent of any one mapped
area. They have bedrock within a depth of 20 inches.
They are in areas above the Rock outcrop. Also included
are many scattered areas that are mined.

Fertility is medium and the content of organic matter
moderate in the Rockoa soil. Available water capacity is
low or moderate. Permeability is moderate. Runoff is
rapid.

Most of the acreage is used for timber. Some areas
are used for limited grazing. The Rockoa soil is fairly well
suited to woodland. The native vegetation dominantly is
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ponderosa pine and a sparse understory of shrubs and
grasses, Harvesting the timber is difficult in many areas
because the use of wheeled equipment is limited by the
large boulders and the steep and very steep slopes.
Erosion is a severe hazard if the surface is disturbed
when the timber is harvested. Also, landslides are a
hazard. Many areas of the Rockoa soil are inaccessible
because they are in isolated coves and pockets. Building
logging roads into these areas generally is too expensive.

This map unit generally is unsuited to cultivated crops
and to windbreaks and environmental plantings, building
site development, and septic tank absorption fields
because of the slope and stoniness.

The Rockoa soil is in capability unit Vlle-1 and
woodland suitability subclass 5r and is not assigned to a
range site; the Rock outcrop is in capability unit Vilis-1
and is not assigned to a range site.

SaE—Samsill clay, 15 to 40 percent slopes. This
shallow, well drained, moderately steep and steep soil is
on uplands that generally are dissected by gullies,
ravines, and drainageways. Areas are irregular in shape
and 10 to 800 acres in size.

Typically, the surface layer is light brownish gray,
calcareous clay about 3 inches thick. Below this is a
transition layer of light brownish gray, calcareous clay
about 5 inches thick. The underlying material is light
brownish gray and light gray, calcareous shaly clay about
10 inches thick. Light gray shale is at a depth of about
18 inches. In some areas the soil is acid throughout. In
other areas it contains less clay throughout.

Included with this soil in mapping are small areas of
Hisle and Pierre soils and Rock outcrop. These
inclusions make up less than 10 percent of any one
mapped area. Hisle soils have a sodium affected subsoil.
They are in swales and drainageways. Pierre soils are 20
to 40 inches deep over shale. They are lower on the
landscape than the Samsil soil. The Rock outcrop
commonly is on rounded knobs and hilltops. It supports
little or no vegetation.

Fertility and the content of organic matter are iow in
the Samsil soil. Available water capacity is very low.
Permeability is slow. Runoff is very rapid. The shrink-
swell potential is very high.

All of the acreage is range. This soil is fairly well suited
to native grasses. The native vegetation dominantly is
western wheatgrass, little bluestem, and sideoats grama.
Overused areas are dominated by blue grama and
sedges. After continued overuse, bare areas are
common.

This soil is too steep and too shallow for cultivated
crops and windbreaks and environmental plantings. It
generally is unsuited to building site development and
septic tank absorption fields. The shallowness to shale
and the slope are the main limitations. Also, the very
high shrink-swell potential is a limitation on building sites.

The capability unit is Vlie-5; Shallow Clay range site.
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SbD—Samsll-Plerre clays, 6 to 15 percent slopes.
These well drained, moderately sloping and strongly
sloping soils are on uplands that commonly are
dissected by drainage channels. The shallow Samsil soil
is on the higher, steeper parts of the landscape. The
moderately deep Pierre soil is on the lower, less sloping
parts. Areas are irregular in shape and 15 to 180 acres
in size. They are about 50 to 70 percent Samsil soil and
25 to 40 percent Pierre 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 Samsil soil is light
brownish gray, calcareous clay about 3 inches thick.
Below this is a transition layer of light brownish gray,
calcareous clay about 5 inches thick. The underlying
material is light brownish gray and light gray, calcareous
shaly clay about 10 inches thick. Light gray shale is at a
depth of about 18 inches. in some areas the soil is acid
throughout. In other areas it contains less clay
throughout.

Typically, the surface layer of the Pierre soil is grayish
brown clay about 4 inches thick. The subsoil is light
brownish gray, very firm, calcareous clay about 25
inches thick. it has many accumulations of lime in the
lower part. The underlying material is light brownish gray,
calcareous shaly clay about 5 inches thick. Light
brownish gray shale is at a depth of about 34 inches. In
places it is more than 40 inches from the surface. In
some areas the soil is acid throughout. In other areas it
has visible salt crystals throughout.

Included with these soils in mapping are small areas of
Hisle soils and Rock outcrop. These inclusions make up
less than 15 percent of any one mapped area. Hisle
soils have a sodium affected subsoil. They are in swales
and drainageways. The Rock outcrop commonly is on
hilitops. It supports little or no vegetation.

Fertility is low in the Samsil soil and medium in the
Pierre soil. The content of organic matter is low in both
soils. Tilth is poor. Available water capacity is very low in
the Samsil soil and low in the Pierre soil. Permeability is
slow in the Samsil soil and very siow in the Pierre soil.
Runoff is rapid on both soils. The shrink-swell potential is
very high.

All of the acreage is range. The Samsil soil is fairly
well suited and the Pierre soil well suited to native
grasses. The native vegetation dominantly is green
needlegrass, little bluestem, sideoats grama, and
western wheatgrass. Overused areas are dominated by
blue grama and sedges. After continued overgrazing,
bare areas are common.

These soils generally are too steep and too shallow
for cultivated crops and windbreaks and environmental
plantings.

The Samsil soil generally is unsuited to building site
development because it is shallow. The Pierre soil is
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poorly suited, mainly because of the very high shrink-
swell potential. The moderate depth to shale also is a
limitation. Backfilling with sandy material, providing
foundation drains, and diverting runoff away from the
buildings help to prevent the structural damage caused
by shrinking and swelling. Reinforcing foundations and
footings also helps to prevent this damage. Land
shaping is needed in some areas.

These soils generally are unsuited to septic tank
absorption fields. The very restricted permeability of the
Pierre soil and the shale within a depth of 40 inches in
both soils are the main limitations. Sewage lagoons can
be used as an alternative sewage disposal system, but
the depth to shale and the slope are limitations.

The Samsil soil is in capability unit Vie-12, Shallow
Clay range site; the Pierre soil is in capability unit Vie-4,
Clayey range site.

ScA—Satanta loam, 0 to 2 percent slopes. This
deep, well drained, nearly level soil is on terraces. Areas
are irregular in shape and 10 to 100 acres in size.
Slopes are long and smooth.

Typically, the surface layer is grayish brown loam
about 8 inches thick. The subsoil is about 30 inches of
brown, pale brown, and light brownish gray clay loam
and loam. It is calcareous in the lower part. The
underlying material to a depth of 60 inches is light
brownish gray, calcareous fine sandy loam. In some
areas the subsoil contains more sand.

Included with this soil in mapping are small areas of
Nunn and Savo soils. These soils make up less than 10
percent of any one mapped area. They contain more
clay in the subsoil than the Satanta soil. They are in
positions on the landscape similar to those of the
Satanta soil.

Fertility is medium and the content of organic matter
moderate in the Satanta soil. Available water capacity is
moderate or high. Permeability is moderate. Runoff is
slow.

Most of the acreage is cropland. This soil is fairly well
suited to cultivated crops. Winter wheat and alfalfa are
the main crops. Some areas are irrigated. Measures that
conserve moisture are the main management needs.
Examples are minimizing tillage and leaving crop residue
on the surface.

This soil is well suited to range. The native vegetation
dominantly is western wheatgrass, blue grama, and
needleandthread. Overused areas are dominated by blue
grama and sedges.

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

This soil is well suited to building site development and
septic tank absorption fields.

The capability unit is llic-1; Silty range site.
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ScB—Satanta loam, 2 to 6 percent slopes. This
deep, well drained, gently sloping soil is on terraces.
Areas are irregular in shape and 15 to 90 acres in size.
Slopes are long and smooth.

Typically, the surface layer is grayish brown loam
about 8 inches thick. The subsoil is about 30 inches of
brown, pale brown, and light brownish gray clay loam
and loam. It is calcareous in the lower part. The
underlying material to a depth of 60 inches is light
brownish gray, calcareous fine sandy loam. In some
areas the subsoil contains more sand.

Included with this soil in mapping are small areas of
Nunn and Savo soils. These soils make up less than 10
percent of any one mapped area. They contain more
clay in the subsoil than the Satanta soil. They are in
positions on the landscape similar to those of the
Satanta soil.

Fertility is medium and the content of organic matter
moderate in the Satanta soil. Available water capacity is
moderate or high. Permeability is moderate. Runoff is
medium.

Most of the acreage is cropland. This soil is fairly well
suited to cultivated crops. Winter wheat and alfalfa are
the main crops. Some areas are irrigated. Controlling
erosion and conserving moisture are the main
management concerns. Minimizing tillage and leaving
crop residue on the surface conserve moisture. Contour
stripcropping, terraces, and grassed waterways help to
control erosion.

This soil is well suited to range. The native vegetation
dominantly is western wheatgrass, blue grama, and
needleandthread. Overused areas are dominated by blue
grama and sedges.

This soil is well 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 erosion and conserves moisture.

This soil is well suited to most kinds of building site
development and to septic tank absorption fields.

The capability unit is llle-1; Silty range site.

ScC—Satanta loam, 6 to 9 percent slopes. This
deep, well drained, moderately sloping soil is on
terraces. Areas are irregular in shape and 10 to 60 acres
in size. Slopes are smooth.

Typically, the surface layer is grayish brown loam
about 8 inches thick. The subsoil is about 32 inches of
brown, pale brown, and light brownish gray clay loam
and loam. It is calcareous in the lower part. The
underlying material to a depth of 60 inches is light
brownish gray, calcareous fine sandy loam. In some
areas the subsoil contains more sand.

Included with this soil in mapping are small areas of
Nunn soils. These soils make up less than 10 percent of
any one mapped area. Their subsoil contains more clay



48

than that of the Satanta soil. Their position on the
landscape is similar to that of the Satanta soil.

Fertility is medium and the content of organic matter
moderate in the Satanta soil. Available water capacity is
moderate or high. Permeability is moderate. Runoff is
medium.

Most of the acreage is range. This soil is well suited to
native grasses. The native vegetation dominantly is
western wheatgrass, blue grama, and needleandthread.
Overused areas are dominated by blue grama and
sedges.

This soil is poorly suited to cultivated crops.
Controlling erosion and conserving moisture are the main
management concerns. Contour stripcropping, terracing,
establishing grassed waterways, and including grasses
and legumes in the cropping system help to control
erosion. Minimizing tillage and leaving crop residue on
the surface conserve moisture.

This soil is well suited to most kinds of building site
development and to septic tank absorption fields.

The capability unit is IVe-1; Silty range site.

SdA—Savo siit loam, 0 to 2 percent slopes. This
deep, well drained, nearly level soil is on terraces. Areas
are oblong or irregularly shaped and are 15 to 430 acres
in size. Slopes are long and smooth.

Typically, the surface layer is grayish brown silt loam
about 5 inches thick. The subsoil is friable and firm silty
clay loam about 16 inches thick. It is dark grayish brown
in the upper part, grayish brown in the next part, and
light yellowish brown in the lower part. The lower part of
the subsoil and the upper part of the underlying material
are calcareous and have common accumulations of lime.
The underlying material to a depth of 60 inches is pale
yellow and light yellowish brown, calcareous silty clay
loam. In some areas the subsoil contains more sand. In
places the soail is redder throughout.

Included with this soil in mapping are small areas of
Kyle, Manzanola, and Pierre soils. These soils make up
less than 10 percent of any one mapped area. Kyle and
Pierre soils contain more clay in the subsoil than the
Savo soils. The surface layer of Manzanola soils is
lighter colored than that of the Savo soil. Kyle soils are
on the lower parts of the landscape. Manzanola and
Pierre soils are in positions on the landscape similar to
those of the Savo soil.

Fertility is medium and the content of organic matter
moderate in the Savo soil. Available water capacity is
high. Permeability is moderately slow. Runoff is slow.
The shrink-swell potential is high.

Most of the acreage is cropland. This soil is fairly well
suited to cultivated crops. Winter wheat and alfalfa are
the main crops. Some areas are irrigated. Measures that
conserve moisture are the main management needs.
Examples are minimizing tillage and leaving crop residue
on the surface.
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This soil is well suited to range. The native vegetation
dominantly is western wheatgrass, blue grama, and
needlegrasses. Overused areas are dominated by blue
grama and sedges.

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

This soil is poorly suited to building site development
because of the high shrink-swaell potential. Backfilling
with sandy material, providing foundation drains, and
diverting runoff away from the buildings, however, help to
prevent the structural damage caused-by shrinking and
swelling. Reinforcing foundations and footings also helps
to prevent this damage. The soil is poorly suited to
septic tank absorption fields because of the restricted
permeability. Enlarging the absorption area, however,
helps to overcome the slow absorption of liquid waste.

The capability unit is lllc-1; Silty range site.

SdB—Savo slit loam, 2 to 6 percent slopes. This
deep, well drained, gently sloping soil is on terraces.
Areas-are irregular in shape and 15 to 2,100 acres in
size. Slopes are long and smooth.

Typically, the surface layer is grayish brown silt loam
about 5 inches thick. The subsoil is friable and firm silty
clay loam about 16 inches thick. It is dark grayish brown
in the upper part, grayish brown in the next part, and
light yellowish brown in the lower part. The lower part of
the subsoil and the upper part of the underlying material
are calcareous and have common accumulations of lime.
The underlying material to a depth of 60 inches is pale
yellow and light yellowish brown, calcareous silty clay
loam. In some areas the subsoil contains more sand. In
places the soil is redder throughout.

Included with this soil in mapping are small areas of
Kyle, Manzanola, and Pierre soils. These soils make up
less than 10 percent of any one mapped area. Kyle and
Pierre soifs contain more clay in the subsoil than the
Savo soil. The surface layer of Manzanola soils is lighter
colored than that of the Savo soil. Kyle soils are on the
lower, slightly concave parts of the landscape.
Manzanola and Pierre soils are in positions on the
landscape similar to those of the Savo soil.

Fertility is medium and the content of organic matter
moderate in the Savo soil. Available water capacity is
high. Permeability is moderately stow. Runoff is medium.
The shrink-sweli potential is high.

About half of the acreage is range. This soil is well
suited to native grasses. The native vegetation
dominantly is western wheatgrass, biue grama, and
needlegrasses. Overused areas are dominated by blue
grama and sedges.

This soil is fairly well suited to cultivated crops. Alfalfa
and winter wheat are the main crops. Some areas are
irrigated. Controlling erosion and conserving moisture are
the main management concerns. Minimizing tillage and
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leaving crop residue on the surface conserve moisture.
Farming on the contour, terracing, and including grasses
and legumes in the cropping system help to control
erosion.

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

This soil is poorly suited to building site development
because of the high shrink-swell potential. Backfilling
with sandy material, providing foundation drains, and
diverting runoff away from the buildings, however, help to
prevent the structural damage caused by shrinking and
swelling. Reinforcing foundations and footings also helps
to prevent this damage. The soil is poorly suited to
septic tank absorption fields because of the restricted
permeability. Enlarging the absorption area, however,
helps to overcome the slow absorption of liquid waste.

The capability unit is llle-1; Silty range site.

SmE—Schamber-Eckley complex, 9 to 40 percent
slopes. These strongly sloping to steep soils are on high
terraces or terrace remnants. The excessively drained
Schamber soil is on the steeper ridgetops. The well
drained Eckley soil is on the lower, less sloping parts of
the landscape. Many small stones and coarse pebbles
are on the surface. Areas are irregularly shaped or
oblong and are 10 to 220 acres in size. They are 35 to
50 percent Schamber soil and 30 to 45 percent Eckley
soil. The two soils occur as areas so closely intermingled
that mapping them separately is not practical.

Typically, the surface layer of the Schamber soil is
brown, calcareous gravelly loam about 6 inches thick.
The upper part of the underlying material is fight brown,
calcareous gravelly loamy sand. The lower part to a
depth of 60 inches is multicolored, calcareous gravelly
sand. In some areas the soil contains more loam and
less gravel.

Typically, the surface layer of the Eckley soil is grayish
brown loam about 4 inches thick. The subsaoil is brown,
friable clay loam about 8 inches thick. The underlying
material to a depth of 60 inches is brown, calcareous
gravelly sand. In some areas the gravelly sand is 20 to
40 inches from the surface.

Included with these soils in mapping are small areas of
Pierre and Samsil soils on uplands. These included soils
make up less than 15 percent of any one mapped area.
Pierre soils are underlain by shale 20 to 40 inches from
the surface. Samsil soils are underlain by shale 6 to 20
inches from the surface.

Fertility and the content of organic matter are low in
the Schamber soil. Fertility is medium and the content of
organic matter moderate in the Eckley soil. Available
water capacity is low in both soils. Permeability is rapid
or very rapid in the Schamber soil. It is moderate in the
subsoil of the Eckley soil and rapid in the underlying
material. Runoff is medium.
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All of the acreage is range. These soils are poorly
suited to native grasses, however, because they are
droughty. The native vegetation dominantly is blue
grama, sedges, and needleandthread. Also, western
wheatgrass is common on the Eckley soil. Overused
areas are dominated by sedges, blue grama, and weeds.
After continued overuse, bare areas are common on the
Schamber soil.

These soils are too steep and too droughty for
cultivated crops and windbreaks and environmental
plantings.

Because it is less sloping, the Eckley soil is better
suited to building site development and septic tank
absorption fields than the Schamber soil. Land shaping
is needed in some areas. Both soils readily absorb the
effluent from septic tank absorption fields, but they do
not adequately filter the effluent. The poor filtering
capacity may result in pollution of ground water. The
soils are a probable source of sand and gravel for road
construction.

The capability unit is Vlis-7; the Schamber soil is in
Very Shallow range site, the Eckley soil in Shallow to
Gravel range site.

SnE—Shingle-Penrose-Rock outcrop complex, 15
to 40 percent slopes. This map unit occurs as areas of
shallow, well drained, moderately steep and steep soils
closely intermingled with areas of Rock outcrop on
uplands. The two soils have many small rocks and shale
fragments on the surface. They are in a random pattern
throughout the map unit. The Rock outcrop occurs
mainly as ledges on the higher parts of the landscape.
Areas generally are oblong or long and narrow and are
20 to 900 acres in size. They are 50 to 65 percent
Shingle soil, 20 to 30 percent Penrose soil, and about 20
percent Rock outcrop. The two soils and the Rock
outcrop occur as areas so closely intermingled or so
small that mapping them separately is not practical.

Typically, the surface layer of the Shingle soil is light
yellowish brown, calcareous loam about 3 inches thick.
Below this is a transition layer of light gray, calcareous
loam about 5 inches thick. The underlying material is
pale yellow, calcareous loam about 9 inches thick. It has
common fragments of shale. Pale yellow shale is at a
depth of about 17 inches. In places the soil is redder.

Typically, the surface layer of the Penrose soil is light
brownish gray, calcareous loam about 4 inches thick.
The underlying material is light gray, calcareous loam
about 9 inches thick. Hard limestone bedrock is at a
depth of about 13 inches. In some areas the soil has a
higher content of coarse fragments throughout and has
a darker surface layer.

The Rock outcrop is shale intermixed with hard
limestone.

Included with the Shingle and Penrose soils and Rock
outcrop in mapping are small areas of Midway and
Minnequa soils. These included soils make up less than
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10 percent of any one mapped area. Midway soils
contain more clay throughout than the Penrose and
Shingle soils. Their position on the landscape is similar
to that of the Penrose and Shingle soils. Minnequa soils
are 20 to 40 inches deep over bedrock. They are on the
lower parts of the landscape.

Fertility and the content of organic matter are low in
the Shingle and Penrose soils. Available water capacity
is very low. Permeability is moderate above the bedrock.
Runoff is very rapid.

All of the acreage is range. This map unit is fairly well
suited to native grasses. The native vegetation
dominantly is blue grama, needlegrass, little bluestem,
sideoats grama, and western wheatgrass. Overused
areas are dominated by blue grama and sedges.

These soils generally are unsuited to cultivated crops
and to windbreaks and environmental plantings, building
site development, and septic tank absorption fields
because they are too shallow over bedrock and too
steep. _

The Shingle soil is in capability unit Vlle-4, Shallow
range site; the Penrose soil is in capability unit Vils-1,
Shallow range site; the Rock outcrop is in capability unit
Vlils-1 and is not assigned to a range site.

SpF—Spearfish-Rock outcrop complex, 9 to 50
percent slopes. This map unit occurs as areas of a
shallow, well drained, rolling to very steep Spearfish soil
that are closely intermingled with areas of Rock outcrop.
it is in areas on uplands where slopes are short and are
rough and broken. The Spearfish soil is on the lower,
less steep side slopes. The Rock outcrop is on the tops
of ridges and the steep or very steep sides of
drainageways. Areas are irregular in shape and 20 to
800 acres in size. They are 60 to 75 percent Spearfish
soil and 20 to 30 percent Rock outcrop. The Spearfish
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 Spearfish soil is
reddish brown, calcareous loam about 4 inches thick.
Below this is a transition layer of reddish brown,
calcareous shaly loam about 4 inches thick. The
underlying material is light red, calcareous shaly loam
about 8 inches thick. It has many fragments of siltstone.
Siltstone bedrock that has layers and lenses of gypsum
is at a depth of about 17 inches.

The Rock outcrop is exposed reddish siltstone,
sandstone, and shale.

Included with the Spearfish soil and Rock outcrop in
mapping are small areas of Nevee and Tilford soils on
the lower lying, smooth fans and terraces. These soils
make up less than 15 percent of any one mapped area.
They are deep. Also, the surface layer of Tilford soils is
darker than that of the Spearfish soil.

Fertility and the content of organic matter are low in
the Spearfish soil. Available water capacity is very low.
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Permeability is moderate above the bedrock. Runoff is
rapid.

All of the acreage is range. This map unit is poorly
suited to native grasses, however, because of the extent
of the Rock outcrop (fig. 10). The native vegetation on
the Spearfish soil dominantly is little bluestem, prairie
sandreed, western wheatgrass, and needleandthread.
Many areas support widely scattered ponderosa pine.
Overused areas are dominated by needleandthread and
sedges. After continued overuse, the extent of bare
areas increases.

This map unit generally is unsuited to cultivated crops
and to windbreaks and environmentat plantings, building
site development, and septic tank absorption fields
because of the shallowness to bedrock, the slope, and
the extent of the Rock outcrop.

The Spearfish soil is in capability unit Vlle-7, Shallow
range site; the Rock outcrop is in capability unit Vliis-1
and is not assigned to a range site.

SsE—Spearfish-Tlliford extremely stony loams, 6 to
25 percent slopes. These well drained, gently rolling to
hilly soils are on uplands. The shallow Spearfish soil is in
the steeper areas. The deep Tilford soil is in the less
sloping areas. Areas are circular and 5 to 110 acres in
size. They are 40 to 55 percent Spearfish soil and 25 to
45 percent Tilford 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 Spearfish soil is
reddish brown, calcareous extremely stony loam about 4
inches thick. Below this is a transition layer of reddish
brown, calcareous shaly loam about 4 inches thick. The
underlying material is light red, calcareous shaly loam
about 9 inches thick. It has many fragments of siltstone.
Light red siltstone bedrock that has layers and lenses of
gypsum is at a depth of about 17 inches.

Typically, the surface layer of the Tilford soil is reddish
brown extremely stony loam about 4 inches thick. The
subsoil is about 14 inches of silty clay loam and
calcareous silt loam. It is reddish brown, red, and light
red. The underlying material to a depth of 60 inches is
red, calcareous silt loam. In some areas the subsoil
contains more sand.

Included with these soils in mapping are small areas of
Nevee soils. These included soils make up less than 20
percent of any one mapped area. They contain less clay
throughout than the Tilford soil. Their position on the
landscape is similar to that of the Tilford soil.

Fertility and the content of organic matter are low in
the Spearfish soil. Fertility is medium and the content of
organic matter moderate in the Tilford soil. Available
water capacity is very low in the Spearfish soil and high
in the Tilford soil. Permeability is moderate in both soils.
Runoff is rapid.

All of the acreage is range. The Spearfish soil is fairly
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Figure 10.—Sparse vegetation in an area of Spearfish-Rock outcrop complex, 9 to 50 percent slopes.

well suited and the Tilford soil well suited to native
grasses. The native vegetation on the Spearfish soil
dominantly is little bluestem, prairie sandreed, and prairie
dropseed. That on the Tilford soil dominantly is little
bluestem, western wheatgrass, big bluestem, and green
needlegrass. Overused areas are dominated by blue
grama and sedges.

These soils generally are unsuited to cultivated crops
and to windbreaks and environmental plantings. The
Spearfish soil is too shallow and too steep, and both
soils are too stony.

Because it is deeper and is less steep, the Tilford soil
is better suited to building site development than the
Spearfish soil. Some land shaping is needed. Also, the
stones should be removed from some areas. The Tilford
soil is only fairly well suited to septic tank absorption

fields because of the stones and the slope. Installing the
distribution lines across the slope generally improves the
efficiency of the absorption system. In some areas the
stones should be removed before the field is installed.
The capability unit is Vlis-6; the Spearfish soil is in
Shallow range site, the Tilford soil in Siity range site.

St—Stetter clay. This deep, well drained, nearly level
soil is on flood plains along drainageways and creeks
that have meandering channels. It is occasionally
flooded for brief periods. Areas are long and narrow and
15 to 100 acres in size.

Typically, the surface layer is grayish brown clay about
2 inches thick. The subsurface layer is grayish brown
clay about 4 inches thick. The underlying material to a
depth of 60 inches is grayish brown and light brownish
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gray clay. It is calcareous in the lower part. In some
areas the soil contains less clay throughout.

Included with this soil in mapping are small areas of
Arvada, Hisle, and Kyle soils. These soils make up less
than 10 percent of any one mapped area. Arvada and
Hisle soils are slightly higher on the landscape than the
Stetter soil. They have a sodium affected subsoil. Also,
Hisle soils are 20 to 40 inches deep over shale. Kyle
soils are on the higher parts of the landscape. They are
not stratified and contain more clay in the subsoil than
the Stetter soil.

Fertility and the content of organic matter are low in
the Stetter soil. Tilth is poor. Available water capacity is
low or moderate. Permeability is slow or very slow.
Runoff is slow. The shrink-swell potential is high.

All of the acreage is range. This soil is well suited to
native grasses. The native vegetation dominantly is
western wheatgrass and green needlegrass. Overused
areas are dominated by blue grama, buffalograss, and
weeds.

This soil is poorly suited to cultivated crops. Improving
tith and conserving moisture are the main management
concerns. Floodwater delays planting in some years, but
in most years the additional moisture is beneficial and
the flood damage is minor.

This soil is only fairly well suited to windbreaks and
environmental plantings. Trees and shrubs can be
established, but optimum growth is uniikely.

This soil generally is unsuited to building site
development and septic tank absorption fields because
of the flooding.

The capability unit is IVs-3; Clayey Overflow range site.

Sw—Swanboy clay. This deep, well drained, nearly
level soil is on fans and foot slopes. Areas are irregular
in shape and 10 to 90 acres in size. Slopes are long and
smooth.

Typically, the surface layer is light brownish gray clay
about 1 inch thick. The subsoil is grayish brown, firm clay
about 14 inches thick. The lower part of the subsoil and
the underlying material are calcareous and have
accumulations of salts. The underlying material to a
depth of 60 inches is grayish brown clay. In some areas
the subsoil is sodium affected.

Included with this soil in mapping are some Slickspots,
which make up less than 10 percent of any one mapped
area. The Slickspots occur as small areas of massive
clay. They have a puddled surface and support little or
no vegetation.

Fertility and the content of organic matter are low in
the Swanboy soil. Tilth is very poor. Available water
capacity is low. Permeability is very slow. Runoff is
medium. The shrink-swell potential is very high,

All of the acreage is range. This soil is best suited to
native grasses. The native vegetation dominantly is
western wheatgrass and green needlegrass. Overused
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areas are dominated by a thin stand of western
wheatgrass and pricklypear.

This soil generally is not suited to cultivated crops and
to windbreaks and environmental plantings because of
the very poor tilth and the high content of salts in the
subsoil.

This soil is poorly suited to building site development
because of the very high shrink-swell potential.
Backfilling with sandy material, providing foundation
drains, and diverting runoff away from the buildings help
to prevent the structural damage caused by shrinking
and swelling. Reinforcing foundations and footings also
helps to prevent this damage.

Because of the very restricted permeability, this soil
generally is unsuited to septic tank absorption fields. It is
suitable, however, as a site for sewage lagoons.,

The capability unit is Vis-6; Dense Clay range site.

TaA—Tilford silt loam, 0 to 2 percent slopes. This
deep, well drained, nearly level soil is on terraces and
uplands. Areas are irregular in shape and 10 to 400
acres in size. Slopes are long and smooth.

Typically, the surface layer is reddish brown silt loam
about 4 inches thick. The subsoil is about 14 inches of
reddish brown, red, and light red, very friable silty clay
loam and silt loam. It is calcareous in the lower part. The
underlying material to a depth of 60 inches is red,
calcareous silt loam. In some areas carbonates are
leached to a depth of 10 inches or more.

Included with this soil in mapping are small areas of
Nevee soils. These soils make up less than 10 percent
of any one mapped area. They contain less clay
between depths of 10 and 40 inches than the Tilford
soil. Their position on the landscape is similar to that of
the Tiiford soil.

Fertility is medium and the content of organic matter
moderate in the Tilford soil. Available water capacity is
high. Permeability is moderate. Runoff is medium.

About half of the acreage is range. This soil is well
suited to native grasses. The native vegetation
dominantly is little bluestem, western wheatgrass, green
needlegrass, and blue grama. Overused areas are
dominated by blue grama and sedges.

This soil is well suited to cultivated crops. Alfalfa,
forage crops, and small grain are the main crops. Some
areas are irrigated. Measures that conserve moisture are
the main management needs. Examples are minimizing
tillage and leaving crop residue on the surface.

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

This soil is well suited to building site development and
septic tank absorption fields.

The capability unit is llic-1; Silty range site.
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TaB—Tilford silt loam, 2 to 6 percent slopes. This
deep, well drained, gently sloping soil is on terraces and
uplands. Areas are irregular in shape and 15 to 500
acres in size. Slopes are long and smooth.

Typically, the surface layer is reddish brown silt loam
about 4 inches thick. The subsoil is about 14 inches of
reddish brown, red, and light red, very. friable silty clay
loam and silt loam. It is calcareous in the lower part. The
underlying material to a depth of 60 inches is red,
calcareous silt loam. in some areas carbonates are
leached to a depth of 10 inches or more.

Included with this soil in mapping are small areas of
Nevee soils. These soils make up less than 10 percent
of any one mapped area. They contain less clay
between depths of 10 and 40 inches than the Tilford
soil. Their position on the landscape is similar to that of
the Tilford soil.

Fertility is medium and the content of organic matter
moderate in the Tilford soil. Available water capacity is
high. Permeability is moderate. Runoff is medium.

About half of the acreage is range. This soil is well
suited to native grasses. The native vegetation
dominantly is little bluestem, blue grama, green
needlegrass, and western wheatgrass. Overused areas
are dominated by blue.grama and sedges.

This soil is well suited to cultivated crops. Alfalfa,
forage crops, and small grain are the main crops. Some
areas are irrigated. Controlling erosion and conserving
moisture are the main management concerns. Minimizing
tillage and leaving crop residue on the surface conserve
moisture. Farming on the contour, terracing, and
including grasses and legumes in the cropping system
help to control erosion.

This soil is well 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 erosion and conserves moisture.

This soil is well suited to building site development and
septic tank absorption fields.

The capability unit is llle-1; Silty range site.

TaC—Tilford siit loam, 6 to 9 percent slopes. This
deep, well drained, moderately sloping soil is on terraces
and uplands. Areas.are irregular in shape and 10 to 100
acres in size. Slopes are smooth.

Typically, the surface layer is reddish brown silt loam
about 4 inches thick. The subsoil is about 14 inches of
reddish brown, red, and light red, very friable silty clay
loam and silt loam. It is calcareous in the lower part. The
underlying material to a depth of 60 inches is red,
calcareous silt loam. In some areas carbonates are
leached to a depth of 10 inches or more.

Included with this soil in mapping are small areas of
Nevee and Spearfish soils. These soils make up less
than 10 percent of any one mapped area. Nevee soils
contain less clay between depths of 10 and 40 inches
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than the Tilford soil. Their position on the landscape is
similar to that of the Tilford soil. Spearfish soils are

underlain by soft siltstone at a depth of 6 to 20 inches.
They are on the higher, steeper parts of the landscape.

Fertility is medium and the content of organic matter
moderate in the Tilford soil. Available water capacity is
high. Permeability is moderate. Runoff is medium.

Most of the acreage is range. This soil is well suited to
native grasses. The native vegetation dominantly is little
bluestem, blue grama, green needlegrass, and western
wheatgrass. Overused areas are dominated by blue
grama and sedges.

This soil is fairly well suited to cultivated crops. Alfalfa,
forage crops, and small grain are the main crops.
Controlling erosion and conserving moisture are the main
management concerns. Contour stripcropping, terracing,
establishing grassed waterways, and including grasses
and legumes in the cropping system help to control
erosion. Minimizing tillage and leaving crop residue on
the surface conserve moisture.

This soil is well suited to windbreaks and
environmental plantings. Planting the trees and shrubs
on the contour helps to control erosion and conserves
moisture.

This soil is well suited to most kinds of building sites
and septic tank absorption fields. Land shaping is
needed on some building sites.

The capability unit is IVe-1; Silty range site.

TgC—Tliford-Gystrum complex, 2 to 9 percent
slopes. These well drained, gently sloping and
moderately sloping soils are in areas on uplands where
slopes are long and smooth. The deep Tilford soil is on
the lower, less sloping parts of the landscape. The
moderately deep Gystrum soil is on the higher, steeper
parts. Areas are irregular in shape and 40 to 500 acres
in size. They are 35 to 50 percent Tilford soil and 30 to
40 percent Gystrum 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 Tilford soil is reddish
brown silt loam about 4 inches thick. The subsoil is
about 14 inches of reddish brown, red, and light red,
very friable silty clay loam and silt loam. It is calcareous
in the lower part. The underlying material to a depth of
60 inches is red, calcareous silt loam. In some areas
carbonates are leached to a depth of 10 inches or more.

Typically, the surface layer of the Gystrum soil is
reddish brown, calcareous silty clay loam about 3 inches
thick. The subsoil is light brown, friable, calcareous silty
clay loam about 8 inches thick. The underlying material
is reddish yellow, calcareous silt loam about 17 inches
thick. Gypsum bedrock is at a depth of about 28 inches.

Included with these soils in mapping are small areas of
Rekop soils on the tops of small knolls and ridges.
These included soils make up less than 15 percent of
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any one mapped area. They are underlain by gypsum
bedrock at a depth of 10 to 20 inches.

Fertility is medium and the content of organic matter
moderate in the Tilford and Gystrum soils. Available
water capacity is high in the Tilford soil and low in the
Gystrum soil. Permeability is moderate in both soils.
Runoff is medium. The shrink-swell potential is moderate
in the Gystrum soil.

Most of the acreage is range. The Tilford soil is well
suited and the Gystrum soil fairly well suited to native
grasses. The native vegetation on the Tilford soil
dominantly is little bluestem, green needlegrass,
needleandthread, and western wheatgrass. That on the
Gystrum soil dominantly is little bluestem, western
wheatgrass, needleandthread, and sideocats grama.
Overused areas are dominated by blue grama and
sedges.

This map unit is poorly suited to cultivated crops. The
Tilford soil is suited, but it cannot be farmed separately
because it occurs as areas too closely intermingled with
areas of the Gystrum soil. Alfalfa and winter wheat are
the main crops. Measures that control erosion are the
main management needs. Examples are farming on the
contour, establishing grassed waterways, and including
grasses and legumes in the cropping system.

The Tilford soil is well suited to windbreaks and
environmental plantings, but the Gystrum soil generally is
unsuited. Windbreaks can be established, but optimum
growth and survival are unlikely on the Gystrum soil.

The Tilford soil is better suited to building site
development and septic tank absorption fields than the
Gystrum soil. The moderate depth to bedrock is the main
limitation of the Gystrum soil. Also, the moderate shrink-
swell potential is a limitation on building sites.

The Tilford soil is in capability unit llle-1, Silty range
site; the Gystrum sail is in capability unit Vle-3, Thin
Upland range site.

VaE—Valent loamy fine sand, 6 to 25 percént
slopes. This deep, excessively drained, gently rolling to
hilly soil is on uplands. Areas are irregular in shape and
10 to 1,400 acres in size. Slopes are short and convex.
In places they are choppy and dunelike.

Typically, the surface layer is grayish brown loamy fine
sand about 4 inches thick. The underlying material to a
depth of 60 inches is brown loamy fine sand and sand.
In some areas lime is within a depth of 40 inches.

Included with this soil in mapping are small areas of
Jayem soils on the lower, less sloping parts of the
landscape. These soils make up less than 10 percent of
any one mapped area. They contain less sand in the
subsoil than the Valent soil.

Fertility and the content of organic matter are low in
the Valent soil: Available water capacity also is low.
Permeability is very rapid. Runoff is slow.

Most of the acreage is range. This soil is well suited to
native grasses. The native vegetation dominantly is
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prairie sandreed and sand bluestem. Overused areas are
dominated by blue grama and sand dropseed. After
continued overgrazing, the extent of forbs increases and
bare areas are common. Wind erosion is a serious
problem in the bare areas.

This soil generally is unsuited to cultivated crops and
is poorly suited to windbreaks and environmental
plantings. Only evergreens and shrubs can be
successfully established. Planting the trees and shrubs
directly in sod helps to control wind erosion.

This soit is poorly suited to building site development
because of the slope. Land leveling is needed in most
areas. Because the cut areas are very sandy,
revegetating is difficult. Shallow excavations tend to cave
in unless they are shored.

Because of the slope and a poor filtering capacity, this
soil is poorly suited to septic tank absorption fields. It
readily absorbs but does not adequately filter the
effluent. The poor filtering capacity may resuilt in the -
poliution of ground water. Installing the distribution lines
across the slope generally improves the efficiency of the
absorption system.

The capability unit is Vlle-3; Sands range site.

WpC—Winler-Plerre clays, 2 to 9 percent slopes.
These moderately deep, well drained, gently sloping and
moderately sloping soils are in areas on uplands where
slopes generally are long and smooth. The Winler soil is
on the lower side slopes, and the Pierre soil is on the
upper convex slopes. When dry, both soils are
characterized by cracks, which are 1/2 inch to 2 inches
wide and several feet long and extend through the
subsoil. Areas are irregular in shape and 15 to 160 acres
in size. They are 40 to 50 percent Winler soil and 30 to
40 percent Pierre 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 Winler soil is grayish
brown clay about 4 inches thick. The subsoil is grayish
brown and olive, very firm clay about 16 inches thick. In
the lower part it is calcareous and has accumulations of
salts. The underlying material is olive, calcareous shaly
clay about 10 inches thick. Gray shale is at a depth of
about 30 inches. In some areas the depth to shale is
more than 40 inches. In other areas the subsoil does not
have visible salts. In places the soil is acid throughout.

Typically, the surface layer of the Pierre soil is grayish
brown clay about 4 inches thick. The subsoil is light
brownish gray, very firm, calcareous clay about 25
inches thick. It has accumulations of lime in the lower
part. The underlying material is brownish gray,
calcareous shaly clay about 5 inches thick. Light
brownish gray shale is at a depth of about 34 inches. In
places the soil contains less clay.

Included with these soils in mapping are small areas of
Hisle and Samsil soils and Slickspots. These inclusions
make up less than 15 percent of any one mapped area.
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Hisle soils have a sodium affected subsoil. They are in
swales and drainageways. Samsil soils are 6 to 20
inches deep over shale. They are on the higher parts of
the landscape and on the shoulders of some
drainageways. The Slickspots are in slight depressions.
They have no plant cover.

Fertility is low in the Winler soil and medium in the
Pierre soil. The content of organic matter is low in both
soils. Tilth is very poor in the Winler soil and poor in the
Pierre soil. Available water capacity is low in both soils.
Permeability is very slow. Runoff is rapid. The shrink-
swell potential is very high.

Most of the acreage is range. The Pierre soil is well
suited to native grasses, but the Winler soil is poorly
suited. The native vegetation dominantly is western
wheatgrass and green needlegrass. Also, blue grama is
common on the Pierre soil. Overused areas of the Winler
soil are dominated by a sparse stand of western
wheatgrass, pricklypear, and sagebrush. Overused areas
of the Pierre soil are dominated by blue grama and
buffalograss.

These soils generally are unsuited to cultivated crops
and to windbreaks and environmental plantings. The
Pierre soil is better suited, but it cannot be managed
separately because it occurs as areas too closely
intermingled with areas of the Winler soil.

Because of the very high shrink-swell potential, these
soils are poorly suited to building site development. The
moderate depth to shale also is a limitation. Backfilling
with sandy material, providing foundation drains, and
diverting runoff away from the buildings help to prevent
the structural damage caused by shrinking and swelling.
Reinforcing foundations and footings also helps to
prevent this damage.

Because of the very restricted permeability, these soils
generally are unsuited to septic tank absorption fields.
They are suitable as sites for sewage lagoons, but the
moderate depth to shale is a limitation.

The Winler soail is in capability unit Vis-6, Dense Clay
range site; the Pierre soil is in capability unit IVe-3,
Clayey range site.

ZnE—Zigweid-Nihill complex, 6 to 20 percent
slopes. These deep, gently rolling to hilly soils are in
areas on ridges, fans, and terrace escarpments where
slopes are short and convex. The well drained Zigweid
soil is on the lower parts of the landscape and in
saddles between the ridges. The excessively drained
Nihill soil is on the ridges and terrace escarpments. In
many areas scattered rocks and pebbles are on the
surface. Areas are irregular in shape and 10 to 100
acres in size. They are 40 to 50 percent Zigweid soil and
40 to 50 percent Nihill 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 Zigweid soil is
brown, calcareous clay loam about 6 inches thick. The
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subsaoil is light brownish gray, very friable, calcareous
clay loam about 16 inches thick. It has common
accumulations of lime in the lower part. The underlying
material to a depth of 60 inches is light gray, calcareous
loam.

Typically, the surface layer of the Nihill soil is brown,
calcareous gravelly loam about 7 inches thick. The
underlying material to a depth of 60 inches is light
brownish gray, calcareous very gravelly loam. Lime
coatings are on the undersides of the pebbles. In some
areas the soil has a subsoil in which the content of
coarse fragments is less than 35 percent. In other areas
hard sandstone bedrock is at a depth of about 30
inches. In places the soil contains more sand between
depths of 10 and 40 inches.

Included with these soils in mapping are small areas of
Eckley and Samsil soils. These included soils make up
less than 15 percent of any one mapped area. Eckley
soils are on terraces. Their surface layer is darker than
that of either the Nihill or Zigweid soil. Samsil soils
contain more clay between depths of 10 and 40 inches
than the Nihill and Zigweid soils. They are on uplands.

Fertility and the content of organic matter are low in
the Zigweid and Nihill soils. Available water capacity is
moderate or high in the Zigweid soil and low in the Nihill
soil. Permeability is moderate in the Zigweid soil and
moderately rapid in the Nihill soil. Runoff is rapid on both
soils. The shrink-swell potential is moderate in the
Zigweid soil.

Most of the acreage is range. These soils are fairly
well suited to native grasses. The native vegetation
dominantly is blue grama, needleandthread, western
wheatgrass, and sedges. Overused areas are dominated
by blue grama and sedges.

These soils generally are unsuited to cultivated crops
and to windbreaks and environmental plantings. The
slope of both soils and the droughtiness of the Nihill soil
are the main limitations.

These soils are only fairly well suited to most kinds, of
building site development because of the slope. The
moderate shrink-swell potential of the Zigweid soil is an
additional limitation. Land shaping is needed in most
areas. Backfilling with sandy material, providing
foundation drains, and diverting runoff away from the
buildings help to prevent the structural damage caused
by shrinking and swelling. Reinforcing foundations and
footings also helps to prevent this damage.

Because of the restricted permeability in the Zigweid
soil, the Nihill soil is better suited to septic tank
absorption fields. Installing the distribution lines across
the slope generally improves the functioning of the
absorption system.

The Zigweid soil is in capability unit Vie-1, the Nihill
soil in capability unit Vle-5; both soils are in Thin Upland
range site.
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prime farmland

Prime farmland is one of several kinds of important
farmlands defined by the U.S. Department of Agriculture.
It is of major importance in providing the Nation's short-
and long-range needs for food and fiber. Because the
supply of high quality farmland is limited, the U.S.
Department of Agriculture recognizes that responsible
levels of government, as well as individuals, should
encourage and facilitate the wise use of our Nation's
prime farmland.

Prime farmland, as defined by the U.S. Department of
Agriculture, is the land that is best suited to food, feed,
forage, fiber, and oilseed crops. It may be cultivated
land, pasture, woodland, or other land, but it is not urban
and built-up land or water areas. It either is used for food
or fiber crops or is available for those uses. The soil
qualities, growing season, and moisture supply are those
needed for a well managed soil to produce economically
a sustained high yield of crops.

The prime farmland in Fall River County has an
adequate and dependable supply of moisture only where
irrigated. The temperature and growing season are
favorable. The level of acidity or alkalinity is acceptable.
Prime farmiand has few or no rocks and is permeable to
water and air. It is not excessively erodible or saturated
with water for long periods and is not frequently flooded
during the growing season. The slope ranges mainly
from O to 6 percent. More detailed information about the
criteria for prime farmland is available at the local office
of the Soil Conservation Service.

About 12,000 acres in Fall’‘River County, or about 1
percent of the total acreage, meets the requirements for

prime farmland. All of this acreage is used for irrigated
crops, mainly corn and alfalfa.

The map units in irrigated areas that are considered
prime farmland are listed in this section. This list does
not constitute a recommendation for a particular land
use. The extent of each listed map unit is shown in table
4. The location is shown on the detailed soil maps at the
back of this publication. The soil qualities that affect use
and management are described in the section “Detailed
soil map units.”

The map units that meet the requirements for prime
tarmland where irrigated are:

AbA—Altvan loam, 0 to 2 percent slopes

AbB—Altvan loam, 2 to 6 percent slopes

AsB—Ascalon fine sandy loam, 0 to 6 percent slopes

Ga—Glenberg fine sandy loam

Ha—Haverson loam

JaB—Jayem fine sandy loam, 2 to 9 percent slopes

Lo—Lohmiller silty clay loam

MtA—Mitchell very fine sandy loam, 0 to 2 percent
slopes

MtB—Mitchell very fine sandy loam, 2 to 6 percent
slopes

NoA—Norka silt loam, 0 to 2 percent slopes

NoB—Norka silt loam, 2 to 6 percent slopes

NuA—Nunn clay loam, 0 to 2 percent slopes

NuB—Nunn clay loam, 2 to 6 percent slopes

ScA—Satanta loam, 0 to 2 percent slopes

ScB—Satanta loam, 2 to 6 percent slopes

SdA—Savo silt loam, 0 to 2 percent slopes

SdB—Savo silt loam, 2 to 6 percent slopes

TaA—Tilford silt loam, 0 to 2 percent slopes

TaB—Tilford silt loam, 2 to 6 percent slopes
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use and management of the soils

This soil survey is an inventory and evaluation of the
soils in the survey area. It can be used to adjust land
uses to the limitations and potentials of natural
resources and the environment. Also, it can help avoid
soil-related failures in land uses.

In preparing a soil survey, soil scientists,
conservationists, engineers, and others collect extensive
tield data about the nature and behavior characteristics
of the soils. They collect data on erosion, droughtiness,
flooding, and other factors that affect various soil uses
and management. Field experience and collected data
on soil properties and performance are used as a basis
in predicting soil behavior.

Information in this section can be used to plan the use
and management of soils for crops and pasture; as
rangeland and woodland; as sites for buildings, sanitary
facilities, highways and other transportation systems, and
parks and other recreation facilities; and for wildlife
habitat. It can be used to identity the potentials and
limitations of each soil for specific land uses and to help
prevent construction failures caused by unfavorable soil
properties.

Planners and others using soil survey information can
evaluate the effect of specific land uses on productivity
and on the environment in all or part of the survey area.
The survey can help planners to maintain or create a
land use pattern in harmony with the natural soil.

Contractors can use this survey to locate sources of
sand and gravel, roadfili, and topsoil. They can use it to
identify areas where bedrock, wetness, or very firm soil
layers can cause difficulty in excavation.

Health officials, highway officials, engineers, and
others may also find this survey useful. The survey can
help them plan the safe disposal of wastes and locate
sites for pavements, sidewalks, campgrounds,
playgrounds, lawns, and trees and shrubs.

crops and pasture

General management needed for crops and pasture is
suggested in this section. The crops or pasture plants
best suited to the soils, including some not commonly
grown in the survey area, are identified; the system of
land capability ciassification used by the Soil
Conservation Service is explained; and the estimated
yields of the main crops and hay and pasture plants are
listed for each soil.

Planners of management systems for individual fields
or farms should consider the detailed information given
in the description of each soil under “‘Detailed soil map
units.” Specific information can be obtained from the
local office of the Soil Conservation Service or the
Cooperative Extension Service.

About 8 percent of the acreage in Fall River County is
used for cultivated crops or for tame pasture and hay.
The major crops are oats, winter wheat, grain sorghum,
corn, and alfalfa hay. Corn is grown for grain and silage;
oats, wheat, and sorghum for grain; and alfalfa mainly for
hay. Alfalfa and intermediate wheatgrass are grown as
tame pasture plants. Nearly ail of the tame hay is grown
in areas where the soil receives some extra moisture,
either runoff from adjacent uplands or floodwater.

The potential of the soils in the county for increased
crop production is good. About 22,000 acres of
potentially good cropland is currently used as range.
Food production could be increased considerably by
extending the latest crop production technology to all
cropland in the county. This soil survey can greatly
facilitate the application of such technology. The
paragraphs that follow describe the management needed
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