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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 and
the South Dakota Agricultural Experiment Station. It is part of the technical
assistance furnished to the Aurora County Conservation District. Financial
assistance was furnished by the South Dakota Department of Revenue, the
Aurora County Commissioners, and the Old West Regional Commission. Major
fieldwork was performed in the period 1975 to 1979. Soil names and
descriptions were approved in 1979. Unless otherwise indicated, statements in
this publication refer to conditions in the survey area in 1979.

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.
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foreword

This soil survey contains information that can be used in land-planning
programs in Aurora County, South Dakota. 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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—

By Richard L. Schlepp, Soil Conservation Service

Soils surveyed by Richard L. Schiepp, David M. Rocklitz,
Warren F. Johnson, and Neal Hageman, Soil Conservation Service

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

AURORA COUNTY is in the southeastern part of
South Dakota (fig. 1). It has a total area of 458,240
acres, which includes about 4,225 acres of water.
Plankinton is the county seat. Other towns and
communities are Stickney, White Lake, Aurora Center,
and Storla.

More than half of the acreage is cropland, and about
42 percent supports native grass (3). Corn, oats, grain
sorghum, smooth bromegrass, and alfalfa are the main
crops. Farming is diversified; livestock is the main source
of income, but income from cash crops also is important.

|

Figure 1.—Location of Aurora County in South Dakota.

general nature of the county

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

climate

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

Aurora County is usually warm in summer, but frequent
hot spells and occasional cool days are characteristic.
Temperatures are very cold in winter, when arctic air
frequently surges over the area. Most of the precipitation
falls during the warm period, especially late in spring and
early in summer. Snowfall is normally not too heavy, and
it is blown into drifts, so that much of the ground is free
of snow.

Table 1 gives data on temperature and precipitation
for the survey area as recorded at White Lake, 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 20 degrees F,
and the average daily minimum temperature is 9
degrees. The lowest temperature on record, which
occurred at White Lake on January 19, 1970, is -32
degrees. In summer the average temperature is 73
degrees, and the average daily maximum temperature is
87 degrees. The highest recorded temperature, which
occurred at White Lake on June 6, 1976, is 110 degrees.

Growing degree days are shown in table 1. They are
equivalent to “heat units.” During the month, growing



degree days accumulate by the amount that the average
temperature each day exceeds a base temperature (40
degrees F). The normal monthly accumulation is used to
schedule single or successive plantings of a crop
between the last freeze in spring and the first freeze in
fall.

The total annual precipitation is 21.44 inches. Of this,
16 inches, or 75 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 13 inches. The heaviest 1-day
rainfall during the period of record was 3.66 inches at
White Lake on August 27, 1961. Thunderstorms occur
on about 44 days each year, and most occur in summer.

Average seasonal snowfall is 32 inches. The greatest
snow depth at any one time during the period of record
was 27 inches. On an average of 21 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
60 percent. Humidity is higher at night, and the average
at dawn is about 80 percent. The sun shines 75 percent
of the time possible in summer and 55 percent in winter.
The prevailing wind is from the south. Average
windspeed is highest, 13 miles per hour, in spring.

physiography and relief

Most of Aurora County is in the James River Basin.
The landscape is a nearly level and gently undulating
glacial till plain where many small drainageways
terminate in depressions. There is a gentle overall slope
to the northeast. This area is drained by Firesteel Creek.

The extreme northwest part of the county and the
southern part are on the Missouri Coteau. The landscape
occurs as end moraines of the Mankato Substage of
Wisconsin Glaciation (4). The “Wessington Hills” in the
northwest part are steep and are cut by many narrow
drainageways. The southern part is undulating and
rolling. It is drained by Platte Creek.

Elevation ranges from 1,329 feet above sea level in
the northeastern part of the county to 2,004 feet in the
“Wessington Hills.”

settlement

Aurora County is named after the Roman goddess of
dawn. In the days of the early settlers, a women’s
literary club proposed this name because it hoped that
free homesteading would bring the dawn of a new era.
The first permanent settler homesteaded along the
upper part of Firesteel Creek in 1879.

The county was established by the Territorial
Legislature in 1879 and organized on August 29, 1881.

Soil survey

The original county included its present area plus the
eastern part of Jerauld County. In November 1882,
Plankinton was made the county seat. The population of
the county was 5,045 by 1890 and peaked at 7,246 in
1920. It declined to 4,183 by 1970. Plankinton has a
population of 613, Stickney has one of 421, and White
Lake has one of 395.

Railroads have served the county since the early
1880's. U.S. Highway 281 and Interstate 90 are the main
highways. Roads are on almost every section line. Many
have an asphalt surface or are gravel roads. Most rural
areas are served by all-weather roads to centers of
trade.

farming

Farming is the principal enterprise in Aurora County.
About 75 percent of the total income is from the sale of
livestock and livestock products. In 1974, farmland
totaled 410,400 acres, which is about 90 percent of the
total acreage. The 5§70 farms and ranches in the county
had an average size of 720 acres (5). The average size
has gradually increased since the mid 1930’s,

According to the South Dakota Crop and Livestock
Reporting Service, 52,100 acres was planted to corn in
1977. The corn from 11,500 of these acres was
harvested for silage. The rest was harvested for grain.
Oats was planted on 48,400 acres, sorghum on 14,000
acres, barley orn 10,300 acres, and wheat on 6,800
acres. Tame grasses and alfalfa were grown for hay and
pasture on about 68,700 acres. Many of the crops grown
in the county are used as feed for livestock.

Most cropped areas are dry-farmed, but a few areas
are irrigated. The dominant cropping system is one in
which row crops and small grain are grown in rotation
with legumes.

natural resources

Soil is the most important natural resource in Aurora
County. It provides a growing medium for crops and for
the grass grazed by livestock. Other natural resources
are ground water and sand and gravel.

The principal source of water for domestic use and for
livestock is shallow wells. Deep wells, drilled to a depth
of 650 to 1,150 feet, also provide a source of water.
Water quantity generally is greater in the deep wells, but
the quality is poor because of a high content of soluble
salts. Dugouts in areas of Arlo, Durrstein, Hoven,
Plankinton, Tetonka, and Worthing soils provide
additional water for livestock and wildlife. In some areas
underground water of good quality is available in
sufficient volume for irrigation.

Significant deposits of sand and gravel are along the
major drainageways in the county. These deposits
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consist mainly of fine to coarse sand and some gravel,
silt, and clay. Because of an excessive amount of fine
rock fragments, such as shale, chalk, and clay ironstone,
the sand and gravel is unsuitable as concrete aggregate
or as construction material. It is suitable, however, as
subgrade material for roads and as bituminous
aggregate.

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 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 results,
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,
an association consists of one or more major soils and
some minor soils. It is named for the major soils. The
soils making up one association can occur in another but
in a different pattern.

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

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

The 10 associations in this county have been grouped
for broad interpretive purposes. The associations and the
groups are described on the pages that follow. The
names of some of the associations do not agree with
those on the general soil maps in the published soil
surveys of adjacent Davison, Jerauld, and Sanborn
Counties. 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.

well drained to poorly drained soils in
swales, depressions, and other areas on
uplands

These soils dominantly are level to gently rolling but
are steeper along some drainageways. They are loamy
and silty. They make up about 82 percent of the county.
About 57 percent of the acreage is used for cultivated
crops or for tame pasture and hay. Alfalfa, corn, oats,
and grain sorghum are the main crops.

1. Clarno-Prosper-Plankinton association

Well drained, moderately well drained, and poorly
drained, dominantly level to undulating, loamy and silty
soils on broad flats and rises and in swales, depressions,
and drainageways on uplands

This association is on uplands that are characterized
by many swales and depressions. Slopes generally are
level to undulating but are steeper along the entrenched
drainageways. in most areas the drainageways terminate
in small depressions. The drainage pattern is poorly
defined in those areas, but it is well defined along the
larger drainageways.

This association makes up about 7 percent of the
county. It is about 55 percent Clarno soils, 20 percent
Prosper soils, 10 percent Plankinton soils, and 15
percent minor soils.

The well drained Clarno soils are on broad flats and
on rises. Slopes dominantly are 0 to 6 percent but range
to 9 percent along drainageways. Typically, the surface
layer is dark grayish brown loam. The subsoil is dark
grayish brown and grayish brown, friable loam over pale
yellow, calcareous, friable loam. The underlying material
is pale yellow, calcareous loam.

The moderately well drained Prosper soils are in
swales and poorly defined drainageways. Slopes are less
than 2 percent. Typically, the surface layer is dark gray
loam. The subsurface layer is dark grayish brown loam.
The subsoil is dark grayish brown and grayish brown,
friable clay loam over light brownish gray, friable,
calcareous clay loam. The underlying material is light
gray, calcareous clay loam.

The poorly drained Plankinton soils are in depressions.
Slopes are less than 1 percent. Typically, the surface
layer is dark gray silt loam. The subsurface layer is light
gray silt loam. The subsoil is dark gray, firm silty clay
over dark gray and grayish brown, calcareous silty clay
loam. The underlying material is light gray and light
yellowish brown, calcareous clay loam.

Minor in this association are Betts soils on the higher
ridges and slope breaks along entrenched drainageways
and Blendon soils in positions on the landscape similar
to those of the Clarno soils. The Betts soils have a thin
surface layer. The subsoil of the Blendon soils contains
more sand than that of any of the major soils.

About 90 percent of this association is used for
cultivated crops or for pasture and hay. Corn, small
grain, grain sorghum, and alfalfa are the main crops.
Some of the steeper areas bordering the larger
drainageways are range and are used for grazing and
hay. Conserving moisture in all of the major soils and
controlling erosion on the more sloping soils are the
main concerns of management.



This association is well suited to cultivated crops and
to tame pasture and hay, range, and openland wildlife
habitat. The Clarno soils are suitable as sites for most
sanitary facilities. They also are suitable as sites for most
buildings, but they are limited by a moderate shrink-swell
potential. The Prosper and Plankinton soils generally are
unsuitable as sites for buildings and most sanitary
facilities because they are subject to flooding or ponding.

2. Houdek-Prosper association

Well drained and moderately well drained, dominantly
nearly level and undulating, loamy soils on broad flats
and rises and in swales and drainageways on uplands

This association is on uplands characterized by many
swales. Slopes generally are nearly level and undulating
but are steeper along entrenched drainageways. The
drainage pattern is poorly defined in most areas where
drainageways terminate in small depressions, but it is
well defined along the larger drainageways.

This association makes up about 9 percent of the
county. It is about 45 percent Houdek soils, 25 percent
Prosper soils, and 30 percent minor soils.

The well drained Houdek soils are on broad flats and
on rises. Slopes dominantly are 0 to 6 percent but range
to 9 percent along drainageways. Typically, the surface
layer is dark grayish brown loam. The subsoil is grayish
brown and light brownish gray, friable clay loam. It is
calcareous in the lower part. The underlying material is
pale yellow, calcareous clay loam.

The moderately well drained Prosper soils are in
swales and poorly defined drainageways. Slopes are less
than 2 percent. Typically, the surface layer is dark gray
loam. The subsurface layer is dark grayish brown loam.
The subsoil is dark grayish brown, grayish brown, and
light brownish gray, friable clay loam. It is calcareous in
the lower part. The underlying material is light gray,
calcareous clay loam.

Minor in this association are the well drained Betts and
Ethan soils on the higher ridges and slope breaks along
entrenched drainageways; the moderately well drained
Dudley soils, which have a sodium affected subsoil and
are on concave side slopes; and the poorly drained
Hoven, Plankinton, and Tetonka soils in depressions.

About 80 percent of this association is cropland. Corn,
small grain, grain sorghum, and alfalfa are the main
crops. Some of the steeper areas along the larger
drainageways support native grass and are used for
grazing or hay. Conserving moisture in all areas and
controlling erosion in the more sloping areas are the
main concerns of management if these soils are
cropped.

This association is well suited to cultivated crops, to
tame pasture and hay, to range, and to openland wildlife
habitat. The Houdek soils are suitable as sites for
buildings and sanitary facilities, but a moderate shrink-
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swell potential is a limitation on building sites and
restricted permeability is a limitation in septic tank
absorption fields. The Prosper soils generally are
unsuited to building site development and most sanitary
facilities because they are subject to flooding.

3. Houdek-Ethan association

Well drained, dominantly undulating to rolling, loamy soils
on uplands

This association is on uplands that are characterized
by a few swales and depressions. Slopes generally are
undulating to rolling but are steeper along entrenched
drainageways and are more nearly level in other areas.
The drainage pattern is well defined in most areas, but it
is poorly defined in areas where drainageways terminate
in depressions.

This association makes up about 14 percent of the
county. It is about 50 percent Houdek soils, 30 percent
Ethan soils, and 20 percent minor soils (fig. 2).

The Houdek soils are on the sides of ridges and
knolls. Slopes range from 0 to 9 percent. Typically, the
surface layer is dark grayish brown loam. The subsoil is
grayish brown and light brownish gray, friable clay loam.
It is calcareous in the lower part. The underlying material
is pale yellow, calcareous clay loam.

The Ethan soils are on the tops of ridges and on slope
breaks along drainageways. Slopes dominantly are 2 to
15 percent but range to 25 percent along drainageways.
Typically, the surface layer is dark grayish brown loam.
The subsoil is dark grayish brown and light brownish
gray, friable loam. It is calcareous in the lower part. The
underlying material is light yellowish brown, calcareous
clay loam.

Minor in this association are Betts soils in positions on
the landscape similar to those of the Ethan soils; the
moderately well drained Bon soils on flood plains; the
moderately well drained Dudley soils on concave side
slopes; the moderately well drained Prosper soils in
swales and drainageways; and the poorly drained Hoven,
Plankinton, and Tetonka soils in depressions. The Betts
soils have a thin surface layer.

About 55 percent of this association is cropland. Corn,
small grain, grain sorghum, and alfalfa are the main
crops. Many of the steeper areas support native grass
and are are used for grazing or hay. Controlling erosion
and conserving moisture are the main concerns of
management if these soils are cropped.

This association is well suited to range and to
rangeland wildlife habitat. It is fairly well suited to
cultivated crops and to tame pasture and hay. It also is
fairly well suited to most kinds of building site
development and sanitary facilities, but a moderate
shrink-swell potential is a limitation on building sites and
restricted permeability is a limitation in septic tank
absorption fields. Also, the slope is a limitation in the
steeper areas.



Aurora County, South Dakota

Figure 2.—Pattern of soils and underlying material in the Houdek-Ethan and Durrstein-Bon associations.

4. Houdek-Dudley-Hoven association

Well drained, moderately well drained, and poorly
drained, dominantly level to undulating, loamy and silty
soils on broad flats, rises, and side slopes and in
depressions on uplands

This association is on uplands that are characterized
by many swales and depressions. Slopes generally are
level to undulating but are steeper along entrenched
drainageways. The drainage pattern is poorly defined in
most areas where drainageways terminate in small
depressions, but it is well defined along the larger
drainageways.

This association makes up about 48 percent of the
county. It is about 40 percent Houdek soils, 25 percent
Dudley soils, 10 percent Hoven soils, and 25 percent
minor soils (fig. 3).

The well drained Houdek soils are on broad flats and
on rises. Slopes dominantly are 0 to 6 percent but range
to 9 percent along drainageways. Typically, the surface
layer is dark grayish brown loam. The subsoil is grayish
brown and light brownish gray, friable clay loam. It is

calcareous in the lower part. The underlying material is
pale yellow, calcareous clay loam.

The moderately well drained Dudley soils are on short,
concave side slopes. Slopes range from 0 to 6 percent.
Typically, the surface layer is dark gray silt loam. The
subsurface layer is gray silt loam. The upper part of the
subsoil is a claypan of very dark grayish brown and dark
grayish brown, very firm clay loam. The lower part is
grayish brown, friable, calcareous clay loam. The
underlying material is light brownish gray and light
yellowish brown, calcareous clay loam.

The poorly drained Hoven soils are in depressions.
Slopes are less than 2 percent. Typically, the surface
layer is light gray silt loam. The subsoil is a claypan of
dark gray, very firm silty clay. The underlying material is
light brownish gray, calcareous clay loam.

Minor in this association are the well drained Beadle
soils, which contain more clay in the subsoil than the
major soils and occur as areas intermingled with areas of
the Houdek soils; the well drained Ethan soils, which
have lime within a depth of 9 inches and are on ridges
and slope breaks; the somewhat poorly drained Jerauld
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Figure 3.—Pattern of soils and underlying material in the Houdek-Dudley-Hoven association.

soils, which occur as areas intermingled with areas of

the Dudley soils; the poorly drained Plankinton soils in

depressions; and the moderately well drained Prosper

soils, which do not have a sodium affected subsoil and
are in swales and drainageways.

About 50 percent of this association is cropland. Corn,
small grain, grain sorghum, and alfalfa are the main
crops. The steeper areas and the areas where scattered
glacial stones are on the surface are used as range.
Conserving moisture and improving fertility and tilth ir. all
areas and controlling erosion in the more. sloping areas
are the main concerns of management.

This association is well suited to range and tame
pasture and hay. It is fairly well suited to cultivated
crops. The Houdek and Dudley soils are fairly well suited
to most kinds of building site development, but they are
limited by a moderate shrink-swell potential. The Houdek
soils are only fairly well suited and the Dudley soils

poorly suited to septic tank absorption fields because of
restricted permeability. The Hoven soils generally are
unsuitable as sites for buildings and most sanitary
facilities because they are subject to ponding.

5. Dudley-Beadle-Jerauld association

Well drained to somewhat poorly drained, nearly level
and gently sloping, loamy and silty soils on uplands

This association is on broad flats in the uplands.
Slopes generally are nearly level but are steeper along
drainageways. The drainage pattern is poorly defined in
most areas where drainageways terminate in small
depressions, but it is well defined along the larger
drainageways.

This association makes up about 4 percent of the
county. It is about 30 percent Dudley soils, 15 percent
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Beadle soils, 10 percent Jerauld soils, and 45 percent
minor soils.

The moderately well drained Dudley soils are on short,
concave side slopes. Slopes range from 0 to 6 percent.
Typically, the surface layer is dark gray silt loam. The
subsurface layer is gray silt loam. The upper part of the
subsoil is a claypan of very dark grayish brown and dark
grayish brown, very firm clay loam. The lower part is
grayish brown, friable, calcareous clay loam. The
underlying material is light brownish gray and light
yellowish brown, calcareous clay loam.

The well drained Beadle soils are on low rises. Slopes
range from 0 to 6 percent. Typically, the surface layer is
very dark grayish brown loam. The subsoil is dark
grayish brown, firm clay loam and clay over light
brownish gray, calcareous, friable clay. The underlying
material is light yellowish brown and pale yellow,
calcareous clay loam.

The somewhat poorly drained Jerauld soils are on
short, concave side slopes and in very shallow
depressions. Slopes are less than 3 percent. Typically,
the surface layer is gray silt loam. The subsoil is a
claypan of dark gray and grayish brown, firm silty clay
and clay. In the lower part it is calcareous and contains
salts. The underlying material is light brownish gray,
calcareous clay loam.

Minor in this association are the well drained Ethan
and Houdek soils, which contain less clay in the subsoil
than the major soils and are on the higher rises; the
poorly drained Hoven and Plankinton soils in
depressions; and the moderately well drained Lane and
Prosper soils, which do not have a sodium affected
subsoil and are on terraces and alluvial fans.

About 65 percent of this association is range. Some
areas where the Dudley and Jerauld soils are of minor
extent are cultivated. Controlling grazing is the main
concern in managing range.

This association is fairly well suited to range,
rangeland wildlife habitat, and tame pasture and hay. It is
poorly suited to cultivated crops and to openland wildlife
habitat. It also is poorly suited to building site
development and septic tank absorption fields facilities
because a high shrink-swell potential is a limitation on
building sites and restricted permeability is a limitation in
septic tank absorption fields.

well drained and moderately well drained
soils on rises and side slopes and in
swales and other areas on uplands

These soils dominantly are nearly level and gently
undulating but are steeper in some areas. They are silty
and loamy. They make up about 12 percent of the

county. About 46 percent of the acreage is used for
cultivated crops or for tame pasture and hay. Alfalfa,
corn, oats, and grain sorghum are the main crops.

6. Highmore-Onita-DeGrey association

Well drained and moderately well drained, nearly level,
silty soils on rises and side slopes and in swales on
uplands

This association is on broad flats on uplands that are
characterized by many shallow swales. Slopes generally
are nearly level but are steeper along drainageways. The
drainage pattern is poorly defined in most areas where
drainageways terminate in small depressions, but it is
well defined along the larger drainageways.

This association makes up about 5 percent of the
county. It is about 35 percent Highmore soils, 30 percent
Onita soils, 25 percent DeGrey soils, and 10 percent
minor soils (fig. 4).

The well drained Highmore soils are on low rises.
Slopes range from 0 to 2 percent. Typically, the surface
layer is dark grayish brown silt loam. The subsoil is
grayish brown and brown, friable silty clay loam over light
brownish gray, calcareous silt loam. The underlying
material is light brownish gray, calcareous silt loam and
clay loam.

The moderately well drained Onita soils are in swales.
Slopes range from 0 to 2 percent. Typically, the surface
layer is very dark gray silt loam. The subsoil is very dark
gray and grayish brown, firm silty clay loam and silty
clay. The underlying material is light brownish gray silty
clay loam.

The moderately well drained DeGrey soils are on
short, concave side slopes. Slopes range from 0 to 3
percent. Typically, the surface layer is dark grayish
brown silt loam. The subsurface layer is gray silt loam.
The subsoil is dark grayish brown, firm silty clay over
light olive brown, calcareous, friable silty clay loam. The
underlying material is light yellowish brown and light
brownish gray, calcareous silty clay loam over grayish
brown, calcareous clay loam.

Minor in this association are the well drained Eakin
soils on low knolls; the well drained, loamy Ethan soils
on ridges and along drainageways; the somewhat poorly
drained Jerauld soils, which occur as areas intermingled
with areas of the DeGrey soils; and the poorly drained
Hoven and Plankinton soils in depressions. The Eakin
soils are underlain by loamy glacial till at a depth of 20
to 40 inches.

About 85 percent of this association is cropland. Corn,
small grain, grain sorghum, and alfalfa are the main
crops. Some of the steeper areas bordering the larger
drainageways support native grass and are used for
grazing or hay. Conserving moisture and improving
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Figure 4.—Pattern of soils and underlying material in the Highmore-Onita-DeGrey association.

fertility are the main concerns of management if these
soils are cropped. Improving tilth in the DeGrey soils also
is a concern.

This association is well suited to cultivated crops and
to openland and rangeland wildlife habitat, tame pasture
and hay, and range. The Highmore soils are fairly well
suited to building site development, but their moderate
shrink-swell potential is a limitation. The DeGrey soils are
poorly suited to most kinds of building site development
because of a high shrink-swell potential. The Onita soils
are poorly suited to building site development because
they are subject to flooding. All three soils are poorly
suited to septic tank absorption fields because of

restricted permeability. Also, flooding is a hazard on the
Onita soils.

7. Eakin-DeGrey association

Well drained and moderately well drained, nearly level
and gently undulating, silty soils on uplands

This association is on uplands that are characterized
by many swales and depressions. Slopes generally are
nearly level and gently undulating but are steeper along
drainageways. The drainage pattern is poorly defined in
most areas where drainageways terminate in small
depressions, but it is well defined along the larger
drainageways.
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This association makes up about 4 percent of the
county. It is about 50 percent Eakin soils, 30 percent
DeGrey soils, and 20 percent minor soils.

The well drained Eakin soils are on low rises. In this
association they have a slope of 0 to 3 percent.
Typically, the surface layer is dark grayish brown silt
loam. The subsoil is grayish brown and light olive brown,
firm silty clay loam over light yellowish brown and light
brownish gray, calcareous, friable silt loam. The
underlying material is light brownish gray, calcareous
clay loam.

The moderately well drained DeGrey soils are on
short, concave side slopes. Slopes range from 0 to 3
percent. Typically, the surface layer is dark grayish
brown silt loam. The subsurface layer is gray silt loam.
The upper part of the subsoil is a claypan of dark grayish
brown, firm silty clay. The lower part is light olive brown,
calcareous, friable silty clay loam. The underlying
material is light yellowish brown and light brownish gray,
calcareous silty clay loam over grayish brown,
calcareous clay loam.

Minor in this association are the well drained Ethan
soils, which have lime within a depth of 9 inches and are
on the tops of the higher rises and on slope breaks
along the larger drainageways; the poorly drained Hoven
and Plankinton soils in depressions; the somewhat
poorly drained Jerauld soils, which occur as areas
intermingled with areas of the DeGrey soils; and the
moderately well drained Onita soils, which do not have a
sodium affected subsoil and are in swales.

About 60 percent of this association is range. Some
areas are cultivated. Small grain is the main crop.
Controlling grazing is the main concern of management.

This association is well suited to range, rangeland
wildlife habitat, and tame pasture and hay. It is fairly well
suited to cultivated crops. It also is fairly well suited to
most kinds of building site development, but it is limited
by a moderate shrink-swell potential. The Eakin soils are
only fairly well suited and the DeGrey soils poorly suited
to septic tank absorption fields because of restricted
permeability.

8. Eakin-Ethan association

Well drained, gently sloping to moderately steep, silty
and loamy soils on uplands

This association is on uplands that are characterized
by a few swales and depressions. Slopes generally are
gently sloping to moderately steep. The drainage pattern
is well defined in most areas, but it is poorly defined in
some areas where drainageways terminate in small
depressions.

This association makes up about 3 percent of the
county. It is about 45 percent Eakin soils, 25 percent
Ethan soils, and 30 percent minor soils.

The Eakin soils are on the mid and lower side slopes.
In this association they have a slope of 2 to 6 percent.
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Typically, the surface layer is dark grayish brown silt
loam. The subsoil is grayish brown and light olive brown,
firm silty clay loam over light yellowish brown and light
brownish gray, friable, calcareous silt Inam. The
underlying material is light brownish gray, calcareous
clay loam.

The Ethan soils are on the tops of ridges and on slope
breaks along drainageways. Slopes range from 2 to 25
percent. Typically, the surface layer is dark grayish
brown loam. The subsoil is dark grayish brown and light
brownish gray, friable loam. It is calcareous in the lower
part. The underlying material is light yellowish brown,
calcareous clay loam. ‘

Minor in this association are the moderately well
drained DeGrey and Onita soils on the concave lower
side slopes and in drainageways; the well drained
Houdek soils, which formed in glacial till, have
carbonates at a depth of 14 inches or more, and either
occur as areas intermingled with areas of the Ethan soils
or are below those soils on the landscape; and the
poorly drained Hoven and Plankinton soils in
depressions.

About 70 percent of this association is range, tame
pasture, or hayland. Some areas are cultivated. Small
grain is the main crop. Controlling grazing is the main
concern of management.

This association is well suited to range, rangeland
wildlife habitat, and tame pasture and hay. It is fairly well
suited to cultivated crops. It also is fairly well suited to
most kinds of building site development and sanitary
facilities, but the slope, restricted permeability, and
moderate shrink-swell potential are limitations.

well drained to excessively drained soils
on terraces and uplands

These soils are nearly level to steep. They are loamy.
They make up about 4 percent of the county. About 80
percent of the acreage is range.

9. Delmont-Enet-Talmo association

Well drained to excessively drained, nearly level to
steep, loamy soils on terraces and uplands

This association is on high terraces and uplands.
Slopes generally are nearly level to strongly sloping or
rolling but are steeper in some areas. The drainage
pattern is poorly defined in most areas.

This association makes up about 4 percent of the
county. It is about 40 percent Delmont soils, 25 percent
Enet soils, 10 percent Talmo soils, and 25 percent minor
soils (fig. 5).

The somewhat excessively drained Delmont soils are
on the sides of ridges and on rises. Slopes range from 0
to 25 percent. Typically, the surface layer is dark gray
loam. The subsoil is dark gray, very friable loam. The
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Figure 5.—Pattern of soils and underlying material in the Delmont-Enet-Talmo association.

underlying material is multicolored, calcareous gravelly
sand.

The well drained Enet soils have a slope of 0 to 6
percent. Typically, the surface layer is dark gray loam.
The subsoil is dark gray, very friable and friable loam.
The underlying material is light brownish gray, calcareous
gravelly sand over multicolored, stratified sand and
gravel.

The excessively drained Talmo soils are on ridgetops
and along the larger drainageways. Slopes range from 2
to 40 percent. Typically, the surface layer is very dark
gray gravelly loam. The underlying material is
multicolored, calcareous gravelly sand.

Minor in this association are the somewhat excessively
drained Alwilda soils; the well drained Blendon soils,
which occur as areas intermingled with areas of the Enet
soils; the very poorly drained Arlo and Worthing and
poorly drained Plankinton and Tetonka soils in
depressions; and the somewhat poorly drained Dimo

soils in swales. The Alwilda and Blendon soils contain
more sand in the subsoil than the Enet soils.

About 80 percent of this association is range. Some of
the nearly level areas are cultivated. A few areas are
irrigated. Controlling erosion is the main concern of
management.

This association is fairly well suited to range. The
Delmont soils are fairly well suited to tame pasture and
hay and are poorly suited to cultivated crops and to
wildlife habitat. The Enet soils are well suited to tame
pasture and hay and to rangeland wildlife habitat. They
are fairly well suited to cultivated crops. The Talmo soils
are poorly suited to tame pasture and hay and wildlife
habitat. They generally are unsuited to cultivated crops.
Al three soils are well suited to most kinds of building
site development. They are poorly suited to sanitary
facilities because the effluent can seep through the
sandy and gravelly underlying material and pollute
shallow ground water.
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poorly drained and moderately well
drained soils on flood plains

These soils are nearly level and are silty and loamy.
They make up about 2 percent of the county. About 85
percent of the acreage is range.

10. Durrstein-Bon association

Poorly drained and moderately well drained, nearly level,
silty and loamy soils on flood plains

This association is on flood plains that are dissected
by narrow stream channels. Slopes generally are nearly
level but are steeper along the smaller drainageways.
The drainage pattern is well defined.

This association makes up about 2 percent of the
county. It is about 50 percent Durrstein soils, 35 percent
Bon soils, and 15 percent minor soils (fig. 2).

The poorly drained Durrstein soils are on broad flats
and in swales. Slopes are less than 1 percent. Typically,
the surface layer is gray silt loam. The subsoil is dark
gray and gray, firm clay loam and silty clay. The
underlying material is grayish brown, light brownish gray,
gray, and light olive gray, calcareous silty clay.
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The moderately well drained Bon soils are on rises
and near stream channels. Slopes are less than 2
percent. Typically, the surface layer is dark grayish
brown loam. The subsurface layer is dark grayish brown,
dark gray, and gray, calcareous loam. The underlying
material is grayish brown and pale brown, calcareous
loam.

Minor in this association are the very poorly drained
Arlo soils, which are moderately deep to gravelly loamy
sand and are in depressions; the poorly drained Clamo
soils, which occur as areas intermingled with areas of
the Durrstein soils; and the moderately well drained
Prosper soils, which typically have a clay loam subsoil
and are in swales on uplands.

About 85 percent of this association is range. A few
areas of the Bon soils are pastured or cultivated.
Frequent flooding is the main concern of management.

This association is fairly well suited to range and to
rangeland wildlife habitat. It is poorly suited to cultivated
crops and to openland wildlife habitat. It generally is
unsuitable as a site for buildings and sanitary facilities
because of the flooding.
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The map units on the detailed soil maps at the back of
this survey represent the soils in the survey area. The
map unit descriptions in this section, along with the soil
maps, can be used to determine the suitability and
potential of a soil for specific uses. They also can be
used to plan the management needed for those uses.
More information on each map unit, or soil, is given
under “Use and management of the soils.”

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

A symbol identifying the soil precedes the map unit
name in the soil descriptions. Each description includes
general facts about the soil and 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 soi/
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, Beadle loam, 0 to 3 percent
slopes, is one of several phases in the Beadle 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.
Plankinton-Prosper complex 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
dissimiliar soils are described in each map unit. Also,
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. Pits, gravel, 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.

The names of some map units delineated on the
detailed maps of this county do not fully agree with
those delineated on the maps in the soil surveys of
adjacent Davison, Jerauld, and Sanborn Counties.
Differences result from variations in the design and
composition of map units or from changes in the
application of the soil classification system.

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

soil descriptions

AaA—Alwilda loam, 0 to 2 percent slopes. This
somewhat excessively drained, nearly level soil is on
high stream terraces and on uplands. It is moderately
deep over gravelly sand and sand. Areas are 10 to 100
acres in size and are irregular in shape. Slopes are
smooth or slightly convex.

Typically, the surface layer is very dark gray loam
about 6 inches thick. The subsurface layer is very dark
gray fine sandy iloam about 4 inches thick. The subsoil is
about 19 inches thick. It is very dark gray and dark
grayish brown, very friable sandy loam over light
brownish gray, calcareous loamy sand. The upper part of
the underlying material is light brownish gray, calcareous
gravelly sand. The lower part to a depth of 60 inches is
multicolored, calcareous sand. In some cultivated areas
the surface layer is fine sandy loam. In some areas loam
or clay loam glacial till is below a depth of 40 inches. In
places the subsoil contains more clay.

Included with this soil in mapping are small areas of
Delmont, Dimo, Enet, Plankinton, and Tetonka soils.
These soils make up less than 15 percent of any one
mapped area. Delmont, Dimo, and Enet soils contain
more clay in the subsoil than the Alwilda soil. Delmont
soils are on the slightly higher ridges. Dimo and Enet
soils are in positions on the landscape similar to those of
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the Alwilda soil. The poorly drained Plankinton and
Tetonka soils are in depressions.

The Alwilda soil is medium in fertility and moderate in
content of organic matter. Available water capacity is
low. Permeability is moderately rapid in the subsoil and
rapid in the underlying material. Runoff is slow.

Most of the acreage is cropland. This soil is only fairly
well suited to cultivated crops because it is droughty and
is subject to soil blowing. Stubble mulching, crop residue
management, and minimum tillage help to control soil
blowing, conserve moisture, and increase the content of
organic matter. Applying fertilizer improves fertility.

A cover of tame pasture plants or hay helps to control
soil blowing. This soil is well suited to tame pasture and
hay. Alfalfa, crested wheatgrass, intermediate
wheatgrass, and smooth bromegrass grow well.

This soil is suited to windbreaks and environmental
plantings. Optimum survival, growth, and vigor are not
likely, however, because of the droughtiness.

This soil is well suited to range. The native vegetation
dominantly is bluestems and prairie sandreed. Overused
areas are dominated by prairie sandreed,
needleandthread, western wheatgrass, and sideoats
grama. After continued overuse, Kentucky bluegrass,
blue grama, and weeds dominate the site.

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 can function in this soil, but the effluent can poliute
shallow ground water. The soil is a probable source of
gravelly sand for use as road construction material.

The capability subclass is llle; Sandy range site.

Ar—Arlo loam. This very poorly drained, nearly level
soil is in depressions and drainageways that are
frequently flooded by runoff from adjacent uplands. It is
moderately deep over gravelly loamy sand. Areas are 5
to 80 acres in size and are irregular in shape. Slopes are
short and are smooth or concave.

Typically, the surface layer is very dark gray,
calcareous loam about 7 inches thick. The next 8 inches
is gray and dark gray, friable, calcareous clay loam. The
upper part of the underlying material, to a depth of about
28 inches, is gray and light gray, calcareous clay ioam
and loam. The lower part to a depth of 60 inches is light
brownish gray and grayish brown, calcareous gravelly
loamy sand. In places the surface layer is overlain by a
thin layer of organic material.

Included with this soil in mapping are small areas of
Bon, Delmont, Dimo, Durrstein, and Enet soils. These
soils make up less than 15 percent of any one mapped
area. Bon soils are moderately well drained. Delmont
soils are somewhat excessively drained. Dimo soils are
somewhat poorly drained. Durrstein soils have a sodium
affected subsoil. Enet soils are well drained. All of the
included soils are slightly higher on the landscape than
the Arlo soil.

Soil survey

The Arlo soil is medium in fertility and moderate in
content of organic matter. Available water capacity is
moderate. Permeability is moderate in the surface layer
and rapid in the underlying material. A high water table is
within a depth of 2 feet in the spring of most years.
Runott is slow.

Most areas support native grass. This soil is fairly well
suited to range and is suited to tame pasture and hay.
The native vegetation dominantly is prairie cordgrass and
appreciable amounts of sedges and forbs. Overused
areas are dominated by sedges, inland saltgrass, and
Kentucky bluegrass. Garrison creeping foxtail and reed
canarygrass are suitable for planting on tame pasture.
Many areas are potential sites for stock water ponds.

This soil generally is too wet for cultivated crops,
windbreaks and environmental plantings, building site
development, and sanitary facilities.

The capability subclass is Vw; Wetland range site.

BaA—Beadle loam, 0 to 3 percent slopes. This
deep, well drained, nearly level soil is on uplands. In
some areas scattered glacial stones are on the surface.
Areas are 5 to 200 acres in size and are irregular in
shape. Slopes generally are smooth.

Typically, the surface layer is very dark grayish brown
loam about 6 inches thick. The subsoil is about 25
inches of dark grayish brown and light brownish gray,
firm clay loam and clay. It is firm in the upper part and
friable and calcareous in the lower part. The underlying
material to a depth of 60 inches is light yellowish brown
and pale yellow, calcareous clay loam. In some plowed
areas the surface layer is clay loam.

Included with this soil in mapping are small areas of
Dudley, Houdek, Hoven, Jerauld, Onita, Plankinton, and
Prosper soils. These soils make up less than 15 percent
of any one mapped area. Dudley and Jerauld soils have
a sodium affected subsoil. They are in concave areas.
Houdek and Prosper soils contain less clay in the subsaoil
than the Beadle soil. Houdek soils are on the slightly
higher ridges and knolls. Prosper soils are in swales and
drainageways. The poorly drained Hoven and Plankinton
soils are in depressions. Onita soils are dark to a depth
of more than 20 inches. They are in swales.

The Beadle soil is medium in fertility and moderate in
content of organic matter. Available water capacity is
high. Permeability is moderately slow. Runoff is slow.
The shrink-swell potential is high in the subsoil. Tilling
when the soil is wet causes compaction of the subsoil.

Most of the acreage is cropland. This soil is well suited
to cultivated crops. Improving tilth and conserving
moisture are the main concerns of management. Stubble
mulching, crop residue management, and mimimum
tillage conserve moisture and improve fertility and tilth.

This soil is well suited to tame pasture and hay.
Alfalfa, intermediate wheatgrass, and smooth
bromegrass grow well.
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This soil is fairly well suited to windbreaks and
environmental plantings. Most of the climatically suited
trees and shrubs grow well.

This soil is well suited to range. The native vegetation
dominantly is western wheatgrass and green
needlegrass. Overused areas are dominated by western
wheatgrass. After continued overuse, the western
wheatgrass is replaced by blue grama and less palatable
sedges and weeds.

Because of the 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 structure 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. Enlarging
the absorption area of these fields helps to overcome
the slow absorption of liquid waste.

The capability subclass is lls; Clayey range site.

BaB—Beadle loam, 3 to 6 percent slopes. This
deep, well drained, gently sloping soil is on uplands. In
some areas scattered glacial stones are on the surface.
Areas are 5 to 300 acres in size and are irregular in
shape. Most of the slopes are long and smooth, but
some are short and complex.

Typically, the surface layer is very dark grayish brown
loam about 6 inches thick. The subsoil is about 25
inches of dark grayish brown and light brownish gray
clay loam and clay. It is firm in the upper part and friable
and calcareous in the lower part. The underlying material
to a depth of 60 inches is light yellowish brown and pale
yellow, calcareous clay loam. In some plowed areas the
surface layer is clay loam.

Included with this soil in mapping are small areas of
Dudley, Ethan, Houdek, Hoven, Jerauld, Onita,
Plankinton, and Prosper soils. These soils make up less
than 15 percent of any one mapped area. Dudley and
Jerauld soils have a sodium affected subsoil. They are in
concave areas. Ethan and Houdek soils contain less clay
in the subsoil than the Beadle soil. They are on the
higher ridges and knolis. The poorly drained Hoven and
Plankinton soils are in depressions. Onita and Prosper
soils are dark to a depth of more than 20 inches. They
are in swales and drainageways.

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

About half of the acreage is cropland, and half is
range. This soil is fairly well suited to cultivated crops.
Controliing erosion, improving tilth, and conserving
moisture are the main concerns of management. Stubble
mulching, crop residue management, minimum tillage,
and grassed waterways help to control erosion, conserve
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moisture, and improve fertility and tilth. Contour farming
and terraces also help to control erosion, but some
slopes are too short or irregular for contouring and
terracing. Tilling when the soil is wet causes compaction
of the subsoil.

This soil is well suited to tame pasture and hay.
Alfalfa, intermediate wheatgrass, and smooth
bromegrass grow well.

This soil is fairly well suited to windbreaks and
environmental plantings. Most of the climatically suited
trees and shrubs grow well.

This soil is well suited to range. The native vegetation
dominantly is western wheatgrass and green
needlegrass. Overused areas are dominated by western
wheatgrass. After continued overuse, blue grama and
less palatible sedges and weeds dominate the site.

Because of the 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 structure 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. Enlarging
the absorption area of these fields helps to overcome
the slow absorption of liquid waste.

The capability subclass is llle; Clayey range site.

BdA—Beadle-Dudley complex, 0 to 3 percent
slopes. These deep, nearly level soils are on uplands.
The well drained Beadle soil is in convex areas, and the
moderately well drained Dudley soil is in concave areas.
In some areas scattered glacial stones are on the
surface. Areas are 10 to several hundred acres in size
and are irregular in shape. They are 35 to 55 percent
Beadle soil and 25 to 45 percent Dudley 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 Beadle soil is very
dark grayish brown loam about 6 inches thick. The
subsoil is about 25 inches of dark grayish brown and
light brownish gray clay loam and clay. It is firm in the
upper part and friable and calcareous in the lower part.
The underlying material to a depth of 60 inches is light
yellowish brown and pale yellow, calcareous clay loam.
In some plowed areas the surface layer is clay loam.

Typically, the surface layer of the Dudley soil is dark
gray silt loam about 7 inches thick. The subsurface layer
is gray silt loam about 2 inches thick. The subsoil is very
dark grayish brown, dark grayish brown, and grayish
brown clay loam about 21 inches thick. It is very firm in
the upper part and friable in the lower part. The lower
part is calcareous and has nests of gypsum crystals and
sodium salts. The underlying material to a depth of 60
inches is light yellowish brown, calcareous clay ioam. In
some areas the subsurface layer is more than 2 inches
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thick. In places the subsoil and underlying material are
silty clay loam or silty clay.

Included with these soils in mapping are small areas of
Houdek, Hoven, Jerauld, Onita, and Plankinton soils.
These included soils make up less than 20 percent of
any one mapped area. Houdek soils contain less clay in
the subsoil than the Beadle and Dudley soils. They are
on the slightly higher ridges and knolls. The poorly
drained Hoven and Plankinton soils are in depressions.
Jerauld soils have sodium salts within a depth of 16
inches. Their position on the landscape is similar to that
of the Dudley soil. Onita soils are dark to a depth of
more than 20 inches. They are in poorly defined
drainageways and in swales.

The Beadle and Dudley soils are medium in fertility
and moderate in content of organic matter. Available
water capacity is high. Permeability is moderately slow in
the Beadle soil and slow in the Dudley soil. The shrink-
swell potential is high in the subsoil of both soils. Tilling
is difficult on the Dudley soil, and root penetration is
restricted by the dense, sodium affected subsoil.

About half of the acreage is cropland, and half is
range. These soils are fairly well suited to cultivated
crops. The main concerns of management are improving
tilth and fertility, increasing the water intake rate,
conserving moisture, and increasing the content of
organic matter. Crop residue management, minimum
tillage, chiseling or subsoiling, and stubble mulching
conserve moisture, increase the water intake rate, and
improve tilth. Planting green manure crops improves tilth
and fertility and increases the content of organic matter.

A cover of tame pasture plants or of hay is effective in
improving tilth. These soils are well suited to tame
pasture and hay. The best climatically suited tame
pasture plants are alfalfa, crested wheatgrass, and
intermediate wheatgrass.

These soils are well suited to range. The native
vegetation dominantly is green needlegrass and western
wheatgrass. Overused areas are dominated by western
wheatgrass and less productive short grasses. After
continued overuse, saltgrass, blue grama, and weeds
occupy areas of the Dudley soil and much of the surface
is bare.

These soils are fairly well suited to windbreaks and
environmental plantings. Most climatically suited trees
and shrubs grow well on the Beadle soil. No trees and
shrubs grow well on the Dudley soil; optimum survival
and vigor are unlikely.

Because of the high shrink-swell potential, these soils
are 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 structure damage caused
by shrinking and swelling. Reinforcing foundations and
footings also helps to prevent this damage.

Because of the restricted permeability, these soils are
poorly suited to septic tank absorption fields. Enlarging
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the absorption area of these fields helps to overcome
the slow absorption of liquid waste.

The Beadle soil is in capability subclass lls, Clayey
range site; the Dudley soil is in capability subclass Vs,
Claypan range site.

BeE—Betts-Ethan loams, 15 to 40 percent slopes.
These deep, well drained, moderately steep and steep
soils are on ridges and along entrenched drainageways
on uplands. The Betts soil is on narrow ridges and the
convex upper side slopes. The Ethan soil is on the
convex mid and lower side slopes. In some areas
scattered glacial stones are on the surface. Areas are 10
to several hundred acres in size and generally are
irregular in shape. They are 45 to 65 percent Betts soil
and 20 to 35 percent Ethan 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 Betts soil is dark
grayish brown, calcareous loam about 3 inches thick.
The subsoil is light brownish gray, friable, calcareous
clay loam about 5 inches thick. The underlying material
to a depth of 60 inches is light gray, calcareous clay
loam. It has gypsum crystals in the lower part. In places
the surface layer is silt loam.

Typically, the surface layer of the Ethan soil is dark
grayish brown loam about 5 inches thick. The subsoil is
dark grayish brown and light brownish gray, friable loam
about 17 inches thick. It is calcareous in the lower part.
The underlying material to a depth of 60 inches is light
yellowish brown, calcareous clay loam. In places the
surface layer is silt loam. In some areas it is calcareous.
In other areas carbonates are below a depth of 10
inches.

Included with these soils in mapping are small areas of
Eakin, Houdek, and Prosper soils. These included soils
make up less than 20 percent of any one mapped area.
Houdek soils have carbonates at a depth of more than
12 inches. Eakin soils contain more silt and less sand in
the subsoil than the Betts and Ethan soils. Also, they
have carbonates at a depth of more than 10 inches.
Eakin and Houdek soils are on uplands. Prosper soils
are dark to a depth of more than 20 inches. They are in
swales.

Fertility and the content of organic matter are low in
the Betts and Ethan soils. Available water capacity is
high. Permeability is moderate in the subsoil and
moderately slow in the underlying material. Runoff is
rapid. The shrink-swell potential is moderate.

Most areas support native grass. These soils are fairly
well suited to range. The native vegetation dominantly is
green needlegrass, little bluestem, sideoats grama, and
western wheatgrass. Overused areas are dominated by
needleandthread, western wheatgrass, sideoats grama,
blue grama, and annual grasses and weeds. Areas along
the deeper drainageways are potential sites for stock
water impoundments.
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These soils generally are too steep for cultivated crops
and for tame pasture and hay, windbreaks and
environmental plantings, building site development, and
most sanitary facilities. Climatically suited trees and
shrubs can be established for special purposes if they
are planted by hand and given special care.

The Betts soil is in capability subclass Vlle, Thin
Upland range site; the Ethan soil is in capability subclass
Vle, Siity range site.

BnA—Blendon fine sandy loam, 0 to 3 percent
slopes. This deep, well drained, nearly level soil is on
uplands. Areas are 5 to 200 acres in size and are
irregular in shape. Slopes generally are long and smooth.

Typically, the surface layer is dark gray fine sandy
loam about 11 inches thick. The subsoil is dark grayish
brown and brown, friable fine sandy loam about 26
inches thick. The upper part of the underlying material is
pale brown fine sandy loam. The lower part to a depth of
60 inches is light brownish gray loamy fine sand. In
some areas the dark colors extend to a depth of less
than 20 inches. In places the underlying material is
calcareous or is gravelly sand.

Included in mapping are small areas of Clarno, Delmont,
Dimo, Enet, Plankinton, Prosper, and Tetonka soils that
make up less than 15 percent of any mapped area. Clarno
and Prosper soils have more clay in the subsoil than
Blendon soil. They are on the tops of low ridges and in
swales where glacial till is near the surface. Delmont,
Dimo, and Enet soils are underlain by gravelly sand.
Delmont soils are on the slightly higher ridges and knolls.
Dimo and Enet soils are similar in position on the
landscape to the Blendon soil. The poorly drained
Plankinton and Tetonka soils are in depressions.

The Blendon soil is medium in fertility and moderate in
content of organic matter. Available water capacity is
moderate. Permeability is moderately rapid in the subsoil
and rapid in the underlying material. Runoff is slow.

Most of the acreage is cropland. This soil is fairly well
suited to cultivated crops. Small grain and grain sorghum
are better suited than corn. Controlling soil blowing and
conserving moisture are the main concerns of
management. Stubble mulching, crop residue
management, and minimum tillage help to control soil
blowing and conserve moisture. Field windbreaks also
help to control soil blowing. Applying fertilizer improves
fertility. The soil is well suited to irrigation.

This soil is well suited to windbreaks and
environmental plantings. Except for those species that
can grow well only if the supply of moisture is high, most
climatically suited trees and shrubs grow well.

An adequate cover of tame pasture plants or hay or of
ground mulch is effective in controlling soil blowing and
conserving moisture. This soil is well suited to tame
pasture and hay. Alfalfa, intermediate wheatgrass, and
smooth bromegrass are suitable.

This soil is well suited to range. The native vegetation
dominantly is bluestems and prairie sandreed. Overused
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areas are mainly prairie sandreed, needleandthread,
western wheatgrass, and sideoats grama. After continued
overuse, Kentucky bluegrass, blue grama, and weeds
occupy the site.

This soil is well suited to most building site develop-
ment, but the sides of shallow excavations tend to cave in
unless shored. The soil is poorly suited to sanitary
facilities. Septic tank absorption fields function .
adequately, but the effluent can pollute shallow ground
water.

The capability, subclass is llle; Sandy range site.

BnB—Blendon fine sandy loam, 3 to 6 percent
slopes. This deep, well drained, gently sloping soil is on
uplands. Areas are 5 to 400 acres in size and are
irregular in shape. Most of the slopes are long and
smooth, but some are short and complex.

Typically, the surface layer is dark gray fine sandy
loam about 11 inches thick. The subsoil is dark grayish
brown and brown, friable fine sandy loam about 26
inches thick. The upper part of the underlying material is
pale brown fine sandy loam. The lower part to a depth of
60 inches is light brownish gray loamy fine sand. In
places the dark colors extend to a depth of less than 20
inches. In some areas the underlying material is gravelly
sand. In other areas it is calcareous.

Included with this soil in mapping are small areas of
Clarno, Delmont, Dimo, Enet, Plankinton, Prosper, and
Tetonka soils. These soils make up less than 15 percent
of any one mapped area. Clarno and Prosper soils
contain more clay in the subsoil than the Blendon soil.
Clarno soils are on the tops of the higher ridges, and
Prosper soils are in swales. Delmont, Dimo, and Enet
soils are underlain by gravelly sand. Delmont soils are on
ridges and slope breaks. Dimo and Enet soils are in
positions on the landscape similar to those of the
Blendon soil. The poorly drained Plankinton and Tetonka
soils are in depressions.

The Blendon soil is medium in fertility and moderate in
content of organic matter. Available water capacity is
moderate. Permeability is moderately rapid in the subsoil
and rapid in the underlying material. Runoff is slow.

Most of the acreage is cropland. This soil is fairly well
suited to cultivated crops. Small grain and grain sorghum
are better suited than corn. Controlling soil blowing and
erosion and conserving moisture are the main concerns
of management. Stubble mulching, crop residue
management, and minimum tillage help to control soil
blowing and erosion and conserve moisture. Field
windbreaks also help to control soil blowing. Applying
fertilizer improves fertility.

This soil is well suited to windbreaks and
environmental plantings. Except for those species that
can grow well only if the supply of moisture is high,