Q

e, United States
;451 Department of
¥~ Agriculture

Soil
Conservation
Service

In cooperation with
United States Department
of the Interior, Bureau of
Indian Affairs, and South
Dakota Agricultural
Experiment Station

Soil Survey of
Corson County,
South Dakota






How To Use This Soil Survey

—

General Soil Map

The general soil map, which is the color map preceding the detailed soil maps, shows the survey area
divided into groups of associated soils called general soil map units. This map is useful in planning the
use and management of large areas.

To find information about your area of interest, locate that area on the map, identify the name of the
map unit in the area on the color-coded map legend, then refer to the section General Soil Map Units
for a general description of the soils in your area.

Detailed Soil Maps

The detailed soil maps follow the general soil map. These maps can
be useful in planning the use and management of small areas.
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To find information about
your area of interest,
locate that area on the

Index to Map Sheets, - 5 MAP SHEET
which precedes the soil Sh e , TL*
maps. Note the number of 6. 117 (1829 B0
the map sheet, and turn to — - ‘
INDEX TO MAP SHEETS
that sheet.

Locate your area of
interest on the map
sheet. Note the map unit
symbols that are in that
area. Turn to.the Index
to Map Units (see Con-
tents), which lists the map
units by symbol and
name and shows the
page where each map MAP SHEET
unit is described.
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" AREA OF INTEREST

NOTE: Map unit symbols in a soil
survey may consist only of numbers or
letters, or they may be a combination
of numbers and letters.

The Summary of Tables shows which table has data on a specific land use for each detailed soil map
unit. See Contents for sections of this publication that may address your specific needs.



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.

Major fieldwork for this soil survey was completed in 1985. Soil names and
descriptions were approved in 1986. Unless otherwise indicated, statements in
this publication refer to conditions in the survey area in 1986. This survey was
made cooperatively by the United States Department of Agriculture, Soil
Conservation Service; the United States Department of the Interior, Bureau of
Indian Affairs; and the South Dakota Agricultural Experiment Station. It is part of
the technical assistance furnished to the Corson County Conservation District.

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.

All programs and services of the Soil Conservation Service are offered on a
nondiscriminatory basis, without regard to race, color, national origin, religion,
sex, age, marital status, or handicap.

Cover: An area of Rock outcrop-Cabba complex, 6 to 40 percent slopes, Is In the
background. An area of Vebar fine sandy loam, 2 to 6 percent slopes, Is in the foreground.
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Foreword

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

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

Great differences in soil properties can occur within short distances. Some
soils are seasonally wet or subject to flooding. Some are shallow to bedrock.
Some are too unstable to be used as a foundation for buildings or roads. Clayey
or wet soils are poorly suited to use as septic tank absorption fields. A high
water table makes a soil poorly suited to basements or underground
installations.

These and many other soil properties that affect land use are described in this
soil survey. Broad areas of soils are shown on the general soil map. The location
of each soil is shown on the detailed soil maps. Each soil in the survey area is
described. Information on specific uses is given for each soil. Help in using this
publication and additional information are available at the local office of the Soil
Conservation Service or the Cooperative Extension Service.

Dean F. Fisher
State Conservationist
Soil Conservation Service
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Corson County, South Dakota
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University; and Daryle L. Bennett, South Dakota Division of Conservation
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in cooperation with
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CorsoN CounTy is in the north-central part of South
Dakota (fig. 1). It has a total area of 1,620,794 acres.
The entire county is within the Standing Rock Indian
Reservation. About 549,728 acres is administered by
the Bureau of Indian Affairs. This acreage and areas of
private land are intermingled throughout the county.

General Nature of the County

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

Climate

Corson County is usually warm in summer. Hot days
occur frequently during summer, and cool days occur
occasionally. In winter very cold periods occur
frequently when arctic air moves into the county. Most
precipitation falls during warm periods and is normally
heaviest in late spring and early summer. Winter
snowfalls normally do not occur in large amounts.
Because the snow generally is blown into drifts, much
of the ground remains free of snow.

Table 1 gives data on temperature and precipitation
for the survey area as recorded at Mclntosh, South
Dakota, in the period 1951 to 1981. Table 2 shows
probable dates of the first freeze in fall and the last

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

freeze in spring. Table 3 provides data on length of the
growing season.

In winter, the average temperature is 16 degrees F
and the average daily minimum temperature is 6
degrees. The lowest temperature on record, which
occurred at Mcintosh on January 9, 1977, is -37
degrees. In summer, the average temperature is 70
degrees and the average daily maximum temperature is
83 degrees. The highest recorded temperature, which




occurred at Mclntosh on July 11, 1973, is 109 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 about 16 inches. Of
this, 13 inches, or about 80 percent, usually falls in April
through September. The growing season for maost crops
falls within this period. In 2 years out of 10, the rainfall
in April through September is less than 11 inches. The
heaviest 1-day rainfall during the period of record was
3.56 inches at MclIntosh on June 9, 1964.
Thunderstorms occur on about 34 days each year.

The average seasonal snowfall is about 26 inches.
The greatest snow depth at any one time during the
period of record was 33 inches. On the average, 52
days of the year have at least 1 inch of snow on the
ground. The number of such days varies greatly from
year to year.

The average relative humidity in midafternoon is
about 55 percent. Humidity is higher at night, and the
average at dawn is about 80 percent. The sun shines
70 percent of the time possible in summer and 50
percent in winter. The prevailing wind is from the north-
northwest. Average windspeed is highest, 13 miles per
hour, in spring.

Each winter several storms with snow and high
winds cause blizzard conditions in the county. During
summer thunderstorms, hail occurs in small, scattered
areas.

Physiography, Relief, and Drainage

Corson County is part of the Missouri Plateau of the
Great Plains (6). Areas along the eastern edge of the
county consist of undulating to rolling smooth hills and
ridges that are underlain by Pierre Shale. Areas in the
rest of the county consist of nearly level plateaus and
very steep, isolated buttes that are underlain by
sandstone, siltstone, and shale.

The Grand River is the major drainageway in the
county. It flows east through the center of the county
and drains into Lake Oahe. Numerous other
drainageways are intermittent and carry water in spring
and after heavy rainfall. They drain into the Grand River
and Lake Oabhe.

Elevations range from about 1,620 feet above sea
level along Lake Oahe to about 2,710 feet on Thunder
Hawk Butte in the northwestern part of the county.

Soil Survey

Settlement

According to the 1990 census, the population of
Corson County is 4,195. McLaughlin, the largest town,
has a population of 780. Mclntosh, the county seat, has
a population of 302. Other communities in the county
are Bullhead, Kenel, Keldron, Little Eagle, Mahto,
Morristown, Thunderhawk, Trail City, Wakpala, Walker,
and Watauga.

Corson County was named in honor of Digton
Corson, a Justice of the Supreme Court of South
Dakota. It was established by the territorial legislature in
1909. It was organized from the former counties of
Schnasse and Boreman (4).

The early inhabitants of the survey area were the
Sioux Indians. Lewis and Clark passed through the area
in 1804. According to the Fort Laramie Treaty of 1868,
the area became part of the Great Sioux Reservation.
The Act of 1887 opened the area to white settlers.

South Dakota State Highways 20, 63, 65, and 1806
and U.S. Highway 12 are the main thoroughfares. Many
rural areas are served by gravel roads. Rail service is
also available.

Ranching and Farming

Ranching is the principal enterprise in Corson
County. Beef cattle and sheep are the main livestock.
About 77 percent of farm income is derived from the
sale of livestock and livestock products (5). Many of the
crops grown in the county are used for livestock feed.
Most of the small grain is sold as a cash crop.

In 1982, the county had 473 ranches and farms,
which averaged about 3,483 acres in size (5). The trend
is toward fewer and larger ranches and farms. Many
ranchers lease additional grazing land from the Bureau
of Indian Affairs.

About 76 percent of the acreage is range, and about
24 percent is used for cultivated crops or for tame
pasture and hay (3). Spring wheat, alfaifa, and oats are
the main crops. Winter wheat also is grown. Alfalfa,
crested wheatgrass, and intermediate wheatgrass are
the main crops grown for tame pasture and hay.

The West Corson Soil Conservation District, which
included the portion of the county west of Highway 65,
and the East Corson Soil Conservation District, which
included the rest of the county, were organized in 1951.
In 1969, the East Corson County Conservation District
disbanded. In 1979, the Corson County Conservation
District was formed and includes the entire county. The
districts have been instrumental in planting grasses and
trees, which help to control erosion. The trees also
provide protection for farmsteads and wildlife.



Corson County, South Dakota

Natural Resources

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

Most of the water for livestock comes from stock
water impoundments and wells. Water quantity
generally is greater in deep wells, but the quality is poor
because of a high content of soluble salts. The Grand
River and Lake Oahe are sources of water for livestock,
wildlife, and irrigation purposes. The Grand River is
perennial. All other drainageways flow only intermittently
and can provide water only during periods of snowmelt
or high rainfall. Lake Oahe provides opportunities for
boating and fishing.

Scattered deposits of sand and gravel are throughout
the county. They range from a few inches to many feet
in thickness. Because they include an excessive
amount of fine rock fragments, such as shale, the sand
and gravel are unsuitable as concrete aggregate or as
construction material. They are suitable, however, as
subgrade material for roads and as bituminous
aggregate. The county also has scattered deposits of
coal. The coal is low grade and is not mined.

The main wildlife resources are antelope, white-tailed
deer, mule deer, sharp-tailed grouse, and gray
partridge. Coyote and fox are the main predators. Many
stock water impoundments provide bass, bluegill,
crappies, and perch for fishing. Walleye, northern pike,
and catfish inhabit Lake Oahe.

How This Survey Was Made

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

The soils in the survey area occur in an orderly
pattern that is related to the geology, landforms, relief,
climate, and natural vegetation of the area. Each kind of
soil is associated with a particular kind of landscape or
with a segment of the landscape. By observing the soils

in the survey area and relating their position to specific
segments of the landscape, a soil scientist develops a
concept, or model, of how the soils were formed. Thus,
during mapping, this model enables the soil scientist to
predict with a considerable degree of accuracy the kind
of soil at a specific location on the landscape.

Commonly, individual soils on the landscape merge
into one another as their characteristics gradually
change. To construct an accurate soil map, however,
soil scientists must determine the boundaries between
the soils. They can observe only a limited number of
soil profiles. Nevertheless, these observations,
supplemented by an understanding of the soil-
landscape relationship, are sufficient to verify
predictions of the kinds of soil in an area and to
determine the boundaries.

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

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

Predictions about soil behavior are based not only on



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

After soil scientists located and identified the
significant natural bodies of soil in the survey area, they
drew the boundaries of these bodies on aerial
photographs and identified each as a specific map unit.
Aerial photographs show trees, buildings, fields, roads,
and rivers, all of which help in locating boundaries
accurately.

Some of the boundaries on the soil maps of Corson
County do not match those on the soil maps of adjacent
counties, and some of the soil names and descriptions
do not fully agree. The differences are a result of
improvements in the classification of soils, particularly
modifications or refinements in soil series concepts.
Also, there may be differences in the intensity of
mapping or in the extent of the soils within the survey
area.

Map Unit Composition

A map unit delineation on a soil map represents an
area dominated by one major kind of soil or an area
dominated by two or three kinds of soil. A map unit is
identified and named according to the taxonomic
classification of the dominant soil or soils. Within a
taxonomic class there are precisely defined limits for
the properties of the soils. On the landscape, however,
the soils are natural objects. In common with other
natural objects, they have a characteristic variability in

their properties. Thus, the range of some observed
properties may extend beyond the limits defined for a
taxonomic class. Areas of soils of a single taxonomic
class rarely, if ever, can be mapped without including
areas of soils of other taxonomic classes.

Consequently, every map unit is made up of the soil or
soils for which it is named and some soils that belong to
other taxonomic classes. These latter soils are called
inclusions or included soils.

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

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



General Soil Map Units

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

Soil Descriptions

Gently Sloping to Steep, Clayey Soils on Dissected
Plains

These soils dominantly are strongly sloping to steep
but are gently sloping and moderately sloping in some
areas. They make up about 11 percent of the county.
About 93 percent of the acreage is range. Maintaining
the most productive grasses is the main concern in
managing range. A few areas are used for small grain
or alfalfa. Controlling erosion and conserving moisture
are the main management concerns in cultivated areas.

1. Sansarc-Dupree-Opal Association

Shallow and moderately deep, well drained, gently
sloping to steep, clayey soils on dissected plains

This association is in areas on breaks along Lake
Oahe and the Grand River. These areas are dissected
by many smalil draws and entrenched drainageways.
Slopes generally are strongly sloping to moderately
steep, but they are gently sloping on drainage divides
and foot slopes and are steep along some

drainageways. The drainage pattern is well defined.

This association makes up about 6 percent of the
survey area. It is about 27 percent Sansarc soils, 27
percent Dupree soils, 22 percent Opal soils, and 24
percent minor soils (fig. 2).

The shallow Sansarc soils are on shoulders. Slopes
range from 6 to 40 percent. Typically, the surface layer
is grayish brown, calcareous clay. The underlying
material is grayish brown, calcareous clay. Bedded
shale bedrock is at a depth of about 16 inches.

The shallow Dupree soils are on back slopes and
foot slopes. Slopes range from 6 to 30 percent.
Typically, the surface layer is gray clay. The subsoil is
gray and grayish brown clay. Bedded shale bedrock is
at a depth of about 15 inches. The Dupree soils are
more acid and firmer than the Sansarc soils.

The moderately deep Opal soils are on back slopes.
Slopes range from 2 to 25 percent. Typically, the
surface layer is dark grayish brown clay. The subsoil is
dark grayish brown and grayish brown, calcareous clay.
The underlying material is light brownish gray,
calcareous clay. Bedded shale bedrock is at a depth of
about 36 inches.

Of minor extent in this association are Bullcreek,
Hurley, Promise, Wabek, and Wendte soils; Slickspots;
and areas of Rock outcrop. The deep Bullcreek and
Promise soils are on foot slopes. The stratified Wendte
soils are on high flood plains. The sodium-affected
Hurley soils are on foot slopes adjacent to
drainageways. The gravelly Wabek soils are on
shoulders. The areas of Rock outcrop are intermingled
with a