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Consult **Contents'" for parts of the publication that will meet your specilic needs.
This survey contains useful information for farmers or ranchers, foresters or
7 ” agronomists; tor planners, community decision makers, engineers, developers,
builders, or homebuyers, for conservationists, recreationists, teachers, or
students; 1o speclalists In wilalife management, waste disposal, or pollution cnntrol.
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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, regardiess of
race, color, national ongin, sex, religion, marital status, or age.

Maijor fieldwork for this soil survey was completed in 1982. Soil names and
descriptions were approved in 1983, Unless otherwise indicated, statements in
this publication refer 1o conditions in the survey area in 1983, This survey was
made cooperatively by the 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 Brule-Buffalo Conservation District. Financial assistance was furnished by
the South Dakota Department of Revenue, the Old West Regional Commission,
the Bureau of Indian Affairs, and the Brule Butfalo County Commissioners.

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

Cover: An area of Sansarc-Opal clays, 20 lo 40 percent slopes, on breaks along the
Missouri River. This area is used for range.
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Foreword

F

This soil survey contains information that can be used in land-planning
programs in Brule and Buffalo Counties, South Dakota. It contains predictions
of soil behavior for selected land uses. The survey also highlights limitations
and hazards inherent in the soil, improvements needed 1o overcome the
limitations, and the impac! 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 siles for construction, and identify special
practices needed 1o ensure proper performance. Conservationists, leachers,
students, and specialists in recreation, wildiife management, waste disposal,
and pollution control can use the survey to help them understand, protect, and
enhance the environment.

Greal 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 100 unstable to be used as a foundation for buildings or roads.
Ghmuwlnﬂsar&mﬂvnﬂnﬂmmumunkmm.a
thwalurtahhmhuamﬂpmdrmﬂadtubuam&nhnruﬂewd
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.

A. D. Swenson
State Conservationist
Soil Conservation Service
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BRULE and BUFFALO COUNTIES are in the south-
central part of South Dakota (fig. 1). They have a total
area of 852,967 acres, or about 1,332 square miles,
which includes about 30,803 acres of water. About
129,063 acres in Buffalo County is administered by the
Bureau of Indian Affairs. Nearly all of this land is in the
western part of the county. Fort Thompson is the agency
headquarters of the Crow Creek Indian Reservation.

PIERRE

Figure 1.—Location of Brule and Buffalo Counties in South
Dakota.

According to the 1980 census, Brule County has a
population of 5,245 and Buffalo County one of 1,795.
Chamberlain, the county seat of Brule County, has a
population of 2,258. Gann Valley, the county seat of
Buffalo County, is unincorporated. Other towns and
villages in the survey area are Bijou Hills, Fort
Thompson, Kimball, and Pukwana.

About 51 percent of Brule County and 22 percent of
Buffalo County are cultivated cropland and tame pasture
and hayland (3). Most of the remaining acreage supports
native grasses. Alfalfa, corn, oats, grain sorghum, spring
wheat, and winter wheat are the main crops. Farming is
diversified. Livestock is the main source of income, but
income from cash crops also is important.

General Nature of the Survey Area

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

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

Brule and Buffalo Counties are usually quite warm in
summer, but hot spells are frequent and cool days
occasional. The counties are very cold in winter, when
arctic air frequently surges over the area. Most
precipitation falls during the warm period, and rainfall is
heaviest late in spring and early in summer. Winter



snowlall is normally not too heavy. 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 Gann Valley and
Chamberlain, South Dakota. 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 18 degrees F at
Gann Valley and 22 degrees at Chamberiain. The
average daily minimum temperature is 7 degrees al
Gann Valley and 11 degrees at Chamberiain. The lowest
temperature on record, which occurred at Gann Valley
on January 15, 1972, is -35 degrees. In summer the
average temperature is 72 degrees at Gann Valley and
75 degrees at Chamberiain. The average daily maximum
temperature is B8 degrees. The highest recorded
temperature, which occurred at Gann Valley on July 10,
1876, and at Chamberlain on July 23, 1964, is 112
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 17 inches at
Gann Valley and about 20 inches at Chamberiain. Of
this, nearly 75 percent usually falls in April through
September. The growing season for most crops falls
within this period. The heaviest 1-day rainfall during the

of record was 3.65 inches at Gann Valley on July
26, 1968, and 3.04 inches at Chamberlain on August 5,
1960, Thunderstorms occur on about 44 days each year,
and most occur in summer. Hail falls in scattered small
areas during some of these storms.

The average seasonal snowfall is about 25 inches.
The greatest snow depth at any one time during the
period of record was 20 inches at Gann Valley and 31
inches at Chamberlain. On the average, 40 days of the
year have at least 1 inch of snow on the ground. The
number of such days varies greatly from year 1o year.
Blizzards occur several times each winter.

The average relalive humidity in midafternoon is about
60 percent. Humidity is higher at night, and the average
at dawn is about BO percent. The sun shines 70 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, Relief, and Drainage

Brule and Buffalo Counties are within the Coteau du
Missouri division of the Missouri Plateau (4). The Coteau
du Missour consists of gently rolling and hilly end

Soil Survey

moraines of the Mankato Substage of the Wisconsin
Glaciation and nearly level 1o undulating ground
moraines. Much of the material deposited on the ground
moraines is silty glacial material. The steep trench of the
Missouri River is along the western border of the
counties. Most of the breaks along the river are clayey
and are underlain by Pierre Shale. The flood plain along
the Missouri River is inundated by Lake Francis Case
and Lake Sharpe. The Bijou Hills are a prominen|
landmark in the southern part of Brule County. They
occur as mesas that are 300 to 400 feetl above the
surrounding landscape and are capped by a thin layer of
quartzitic sandstone. Below this cap rock is Pierre Shale.

American, Crow, Eim, Little Elm, Nelson, and Smith
Creeks are the major drainageways. The creeks are
intermittent and fiow in the spring and after heavy rains.
Except for Nelson Creek, all the creeks drain into Lake
Francis Case. Nelson Creek drains into Red Lake.

Elevation ranges from about 1,300 feet above sea
level in the southwestern part of Brule County to about
2,100 feet in the Bijou Hills. The lowest elevation is
along Lake Francis Case.

Settlement

The first permanent settlers in Brule County arrived
from lowa in 1873. They settied in an area near the
Missouri River where a town known as Brule City was
founded. In 1875, further settlement was prohibited by
executive order until 1879,

Brule County was established in 1875 (5). It was
named after the Brule band of Teton Sioux who
inhabited the area. |t was reorganized in 1878, when
settiement was again permitted. The first county seal
was Brule City, which is now inundated by Lake Francis
Case. The county seal was transferred to Chamberiain in
1BBD, after a vote by the county residents.

By 1880, Brule County had a population of 6,737. The
population reached a peak of 7,416 in 1930. It declined
to 6,076 by 1950 and 5,245 by 1980.

South Dakota State Highways 45 and 50 and
Interstate Highway 90 are the main thoroughfares in
Brule County. Most rural areas are served by all-weather
roads to centers of trade. A small airport is al
Chamberiain. Railroad transportation was extended into
the county in the late 1800's. In 1905, the first railroad
bridge was constructed across the Missouri River at
Chamberlain.

The first permanent settiers in Buffalo County arrived
in 1882. Prior to this date, fur traders and explorers
frequently camped along the Missouri River and traded
with the Indians. The headquarters for the Crow Creek
Indian Reservation was established at Fort Thompson in
1862.

The present boundaries of Buffalo County were
established in 1885, tha year the county was organized
(6). At one time, Buffalo County was the largest county



Brule and Buffalo Counties, South Dakota

in the Dakota Territory. The western part of the county
contains part of the Crow Creek Indian Reservation.
Gann Valley was selected as the county seat in 1888,

By 1890, Buffalo County had a population of 893. The
population reached a peak of 1,931 in 1930. It declined
to 1,547 by 1960 and rose 1o 1,795 by 1980,

South Dakota State Highways 34, 45, 47, and 50 are
the main thoroughfares in Buffalo County. Many rural
areas are served by poor roads. Big Bend Dam,
constructed on the Missouri River in the early 1960's,
impounds water that forms Lake Sharpe.

Farming

Farming is the principal enterprise in Brule and Buffalo
Counties. About B4 percent of the farm income in the
survey area is derived from the sale of livestock and
livestock products (73). Most of the remainder of the
farm income is derived from the sale of small grain and
corn. Some of the crops are used as feed for livestock.

In 1978, there were 455 farms in Brule County and
101 in Buffalo County. The farms average about 1,012
acres in size in Brule County and 3,148 acres in Buffalo
County. The trend is toward fewer and larger farms in
both counties.

About 51 percent of the acreage in Brule County is
used for cultivated crops or for tame pasture and hay,
and about 44 percent is range (). In Buffalo County only
about 22 percent of the acreage is used for cultivated
crops or for tame pasture and hay, and about 75 percent
is range. Dryland farming is dominant in both counties.
About 8,000 acres, however, was irrigated in 1982
Nearly all irrigation is by the sprinkler method.

Wheat, corn, oats, and grain sorghum are the main
cultivated crops. Alfalfa, intermediate wheatgrass, and
smooth bromegrass are the main crops grown for hay. In
Brule County corn was grown on 41,700 acres in 1981,
oats on 35,400 acres, sorghum on 20,000 acres, and
wheat on 30,200 acres (7). In Buffalo County corn was
grown on 6,200 acres, oats on 8,300 acres, sorghum on
10,000 acres, and wheat on 9,300 acres. The comn from
29,700 acres in Brule County and from 2,600 acres in
Butfalo County was harvested for grain. The rest was
used for silage.

The Brule-Buffalo Conservation District was organized
in 1938 1o help farmers control erosion problems. The
district has been instrumental in planting trees on
hundreds of acres since it was organized.

Natural Resources

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

Lake Francis Case and Lake Sharpe are excellent
sources of water for domestic and Industrial use and for
irrigation. Many small dams, dugouts, and flows of the

larger creeks provide water for livestock in most parts of
the counties. In Brule County the principal source of
water for domeslic use and for livestock is shallow wells.
Because many areas in Buffalo County do not have a
shnlluwmmalwntar.dnpwﬂ:.dﬂﬂtdtundapmm
900 to 1,500 feet, are an additional source of water.
Water quantity generally is greater in the deep wells, but
lhan:.ulitytu poor because of a high content of soluble
sa

Smﬁanddmﬂunfurﬂarﬂgrwﬂmmw
the survey area. Because of an excessive amount of fine
rock fragments, such as shale, chalk, and clay ironstone,
the sand and gravel is unsuitable as concrete
or as construction material. It is suitable, however, as
subgrade material for roads and as bituminous
aggregate.

Coyote, cottontail, red fox, whitetail deer, and upland
mnhmmugmmm,wm.mdmg-
necked pheasant, are the chief wildlife resources. The
weﬂuﬂ:.mimhihemmmpmmmauway
area, provide wetland wildlife production areas. In the
spring and fall numerous species of ducks and geese
migrate through the survey area. Bass, bluegill, perch,
and other fish inhabit most of the smaller bodies of
um.thmmmmmme
excellent camping, fishing, and boating opportunities.

How This Survey Was Made

This survey was made 1o 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
mnsmmm.mmufm;mam
pattern of drainage; the kinds of crops and native plants
mmmmmammummmm.mm
many holes 1o study the soil profile, which is the
sequence of natural layers, or horizons, in a soil. The
profile extends from the surface down into the
unconsolidated material in which the soil formed. The
unconsolidated material is devoid of roots and other
living organisms and has not been changed by other
biologic activity.

Thumilah"mmwaraamcurinanordaﬂypmtnm
that is related to the geology, the landforms, relief,
climate, and the natural vegetation of the area. Each
kind of soil is associated with a particular kind of
wmnrmnmlmﬁuwscm.ﬂy
observing the soils in the survey area and relating their
position to specific segments of the landscape, a soil
scientist develops a concepl, or model, of how the soils
were formed. Thus, during mapping, this model enables
the soil scientist to predict with considerable accuracy
the kind of soil at a specific location on the landscape.



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

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

While a soil survey is in progress, samples of some of
the soils in the area generally are collected for laboratory
analyses and for engineering tests. Soil scientists
interpreted the data from these analyses and tests as
well as the field-observed characteristics and the soil
properties in terms of expected behavior of the soils
under different uses. Interpretations for all of the soils
were field tested through observation of the soils in
different uses under different levels of management.
Some interpretations are modified to fit local conditions,
and new interpretations sometimes are developed 1o
meel local needs. Data were assembled from other
sources, such as research information, production
records, and field experience of specialists. For example,
data on crop yields under defined levels of management
were assembled from farm records and from field or plot
experiments on the same kinds of soil.

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

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

Map Unit Composition

A map unit delineation on a soil map represents an
area dominated by one major kind of soil or an area
dominated by several kinds of soil. A map unit is
identified and named according 1o the taxonomic
classification of the dominant soil or solls. Within a
laxonomic 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 ol 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 solls that belong to other taxonomic classes.
These latter soils are called inclusions or included soils.

Most inclusions have properties and behavioral
patterns similar 1o those of the dominant soil or soils in
the map unit, and thus they do nol alfect 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 cannol 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 1o plan for imensive uses
in small areas.



General Soil Map Units

The general soll 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
suilability 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 manageament.

The 14 associations in this survey area have been
grouped for broad interpretalive purposes. The
associations and the groups are described on the pages
that follow. Because of changes or refinements in some
series concepls and differences in the design or exten|
of the map units, the names of the associations do not
coincide exactly with those on the general soil maps in
the published surveys of Aurora, Charles Mix, and Hand
Counties, South Dakota.

Soil Descriptions

Nearly Level to Rolling, Loamy Solls Underlain by
Sand and Gravel; on Qutwash Plains and Terraces

These soils dominantly are undulating to rolling but are
nearly level in places. They make up about 1 percent of
the survey area. About 80 percent of the acreage s
range. Conserving moisture and controlling erosion are
the main managemenl concems.

1. Dahe-Deimont Association

Well drained and somewhat excessively drained, nearly
Mram%mkmkmrmmﬂ
moderately over sand and gravel, on oulwash
plains and ferraces

This association is on outwash plains and lerraces.
The slopes generally are undulating to rolling but are
nearly level in places. In most places the drainage

pattern is well defined, but it is poorly defined in the
nearly level areas.

This association makes up about 1 percent of the
survey area. It is about 30 percent Oahe soils, 30
percent Delmont soils, and 40 percent minor soils.

The well drained Oahe soils are on the smoother parts
ol the landscape. Slopes range from 0 to 6 percent.
Typically, the surface layer is dark grayish brown loam.
The subsoil is dark grayish brown loam and clay loam.
The upper part of the underlying material is grayish
brown, calcareous loam. The lower part is multicolored,
calcareous gravelly loamy sand.

The somewhal excessively drained Delmaont soils are
on ridges and knolls. Slopes range from 2 1o 15 percent.
Typically, the surface layer is dark grayish brown loam.
The subsaoll is dark gray, calcareous loam. The
underlying material is multicolored, calcareous gravelly
sand

Minor in this association are the Bon, Durrstein, Egas,
Egas Variant, Farmsworth, and Ree soils. Except for the
Ree solls, the minor soils are on narrow flood plains.
Rea soils are in positions on the landscape similar to
those of the Oahe soils. The minor soils are not
underiain by sandy and gravelly material.

About B0 percent of this association supports native

and is used for grazing or hay. Some areas are
cultivated. Small grain and sorghum are the main crops.
Conserving moisture and controlling erosion are the main
concerns in managing the major soils for cultivated
crops. This association s suited 1o range. The Oahe
soils and the gently sloping areas of the Delmont soils
are suited to cultivated crops and lo tame pasture and

hay, but they are droughty.

Nearly Level to Steep, Silty and Loamy Soils on
Uplands and in Upland Swales

These soils dominantly are nearly level to gently rolling
but are steep in some areas. They make up about 59
percent of the survey area. About 64 percent of the
acreage is cropland. Corn, oats, allalfa, sorghum, and
wheal are the main crops. Controlling erosion and
conserving moisture are the main management
concerns.

2. Lowry-Sully Association
Deep, well drained, nearly level o steep, silly soils on



uplands

This association is on uplands characterized by
smooth, nearly level lo steep slopes. The drainage
pattern is poorly defined in the nearly level areas and
well defined in the steeper areas.

This association makes up about 4 percent of the
survey area. It is about 50 percent Lowry and similar
soils, 25 percent Sully solls, and 25 percent minor soils.

The Lowry soils are on smooth side slopes and in
nearly level areas. Slopes range from 0 to 15 percent.
Typically, the surface layer is grayish brown silt loam.
The subsoil is grayish brown and brown silt loam. It is
calcareous in the lower part. The underlying material is
pale brown, calcareous silt loam and loam.

The Sully soils are in the steeper, more convex areas.
Slopes range from 6 to 40 percent. Typically, the surface
layer is grayish brown silt loam. The underlying material
is brown and light yellowish brown, calcareous silt loam.

Minor in this association are the clayey Opal and
Sansarc soils, which are underlain by shale, and the
loamy Orton soils, which are underlain by gravelly
material. Opal and Sansarc soils are on the steeper
slopes, generally below the Lowry and Sully soils on the
landscape. Orton soils are in positions on the landscape
similar to those of the Lowry soils.

About 60 percent of this association is cropland,
Alfalfa, corn, small grain, and sorghum are the main
crops. Some areas are used for tame pasture and hay.
The steeper, more inaccessible areas support native
grasses and are used for grazing. Conserving moisture
and controlling erosion are the main concerns in
managing cultivated areas. This association is suited 10
range, cultivated crops, and tame pasture and hay, but in
some areas the Sully soils are too steep for cultivated
crops.

3. Uly Association

m.mmmmwmmm
silty soifs on uplands

This association is on uplands characterized by
smooth slopes. The slopes generally are nearly level and
gently sloping but are moderately sloping in places. In
mos! areas the drainage pattern is well defined, but it is
poorly defined in some of the nearly level areas.

This association makes up about 4 percent of the
survey area. It is about B0 percent Uly and similar soils
and 20 percent minor soils.

The Uly soils have a slope of 0 to 9 percent. Typically,
the surface and subsurface layers are grayish brown silt
loam. The subsoil is brown and pale brown silt loam. It is
calcareous in the lower part. The underlying material is
pale brown and very pale brown, calcareous silt loam.

Minor in this association are the McClure, Mobridge,
Plankinton, and Sully soils. McClure soils are underlain
by clayey material. They are in positions on the
landscape similar to those of the Uly soils. The
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moderately well drained Mobridge soils are in swales.
The poorty drained Plankinton soils are in depressions.
Sully soils are not so deep to lime as the Uly soils. Also,
they contain less clay throughout. They are on the
steeper parts of the landscape.

About 90 percent of this association is cropland.
Alfalfa, corn, small grain, and sorghum are the main
crops. Controlling erosion and conserving moisture are
the main concerns in managing the major soils for
cultivated crops. This association is suited 1o cultivated
crops, tame pasture and hay, and range.

4. Highmore-Mobridge Association

Deep, well drained and moderately well drained, nearly
level to gently rolling, silty soils on uplands and in upland

This association is on uplands characterized by gentle
rises and many shallow swales. Slopes generally are
nearly level to undulating but are gently rolling in some
areas. The drainage pattern is poorly defined in areas
where drainageways terminate in small depressions. A
few scattered small stones are on the surface in some
areas of the Highmore soils.

This association makes up aboul 14 percent of tha
survey area. It is about 40 percent Highmore soils, 20
é}wmmmuuils.wmmﬂmmmtﬂg.

The well drained Highmore soils are on the high parts

of the landscape. Slopes typically are less than 4

but range from O to 9 percent. Typically, the
surface layer is dark grayish brown silt loam. The subsoil
is brown and light brownish gray silty clay loam. It is
calcareous in the lower part. The underlying material is
pale yellow, light yellowish brown, and light gray,
calcareous silt loam.

The moderately well drained idge soils are in
swales that are occasionally flooded. range from
0 to 3 percent. Typically, the surface and subsurface
layers are very dark grayish brown silt loam. The subsoil
is dark brown, grayish brown, and light brownish
gray silty clay loam. It is calcareous in the lower part.
The underlying material is light yellowish brown,
calcareous silty clay loam.

Minor in this association are the DeGrey, Eakin, Java,
and Plankinton soils. The sodium affected DeGrey soils
are on flats and in slightly concave areas. The silty Eakin
soils are 20 to 40 inches deep to loamy glacial till. They
are in positions on the landscape similar to those of the
Highmore soils. The loamy Java solls are on knolls and
ridges. The poorly drained Plankinton soils are in
depressions.

About 75 percent of this association is cropland.
Alfalfa, corn, small grain, and sorghum are the main
crops. Conserving moisture and controlling erosion are
the main concerns in managing the major soils for
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Figure 2.—Pattern of solls and parent material in the Highmore-Mobridge associalion.

cultivated crops. This association is suited to cultivated
crops, tame pasture and hay, and range.

5. Highmore-Java-Glenham Association

Deep, well drained, nearly level to gently rolling, silty and
loamy soils on uplands

This association is on uplands characterized by gentle
rises, swales, and depressions. The drainage pattern is
well defined in most areas but is poorly defined in those
areas where the terminate in small
depressions, Scattered stones are on the surface in
some areas.

This association makes up about 24 percent of the
survey area. It is about 25 percent H soils, 20
percent Java soils, 15 percent Glenham soils, and 40
percent other solls.

The Highmore soils are on smooth slopes. Slopes
range from 0 to 9 percent. Typically, the surface layer is
dark grayish brown silt loam. The subsoil is dark brown

and light yellowish brown silty clay loam. It is calcareous
inﬂu_hwmﬂ.ﬂmpﬁdﬂmuﬂu@im

loam.

The Java soils are on convex slopes. In this
association they have a slope of 2 to 9 percent.
Typically, the surface layer is dark grayish brown,
calcareous loam. The subsoil is dark grayish brown and
brown, calcareous loam. The underlying material is
brown and light yellowish brown, calcareous loam

The Glen soils are on smooth and convex slopes.
Slopes range from 0 to 9 percent. Typically, the surface
layer is dark grayish brown loam. The subsoil is dark
grayish brown, brown, and light brownish gray clay loam.
It is calcareous in the lower part. The underlying material
is light brownish gray, calcareous clay loam.

Minor in this association are the Bon, DeGray,
Deimont, Durrstein, Farmsworth, Jerauld, Lane,



Mobridge, and Plankinton soils. Bon, Durrstein, and
Farmsworth soils are on flood plains. DeGrey and
Jerauld soils are in small depressions in the uplands.
Delmont and Lane soils are on terraces. Bon soils are
stratified and are dark to a depth of more than 20
inches. DeGrey, Durrstein, Farmsworth, and Jerauld soils
have a sodium affected subsoil. Delmont solls are
underlain by gravelly material. Lane soils contain more
clay in the subsoil than the major soils. The moderately
well drained Mobridge soils are in swales. The poorly
drained Plankinton soils are in depressions.

About 55 percent of this association is cropland.
Alfalfa, corn, small grain, and sorghum are the main
crops. Conserving moisture, maintaining fertility, and
controlling erosion are the main concerns in managing
the cultivated areas. The major soils are suited to
cultivated crops, tame pasture and hay, and range.

6. Eakin-DeGrey Association
Deep, well drained and moderately well drained, nearly

level and gently undulating, silty soils on uplands

This association is on uplands characterized by gentle
rises, slight swales, and depressions. In mosi areas the
drainage pattern is poorly defined, but it is well defined
along the larger drainageways. Scattered slones are on
the surface in most areas.

This association makes up about 13 percent of the
survey area. It is about 30 percent Eakin soils, 25
percent DeGrey soils, and 45 percent minor soils (fig. 3).

The well drained Eakin soils are on slight nses. Slopes
range from O to 3 percent. Typically, the surface layer is
dark grayish brown silt loam. The subsoil is dark grayish
brown, grayish brown, and light yellowish brown silty clay
loam and silt loam. It is calcareous in the lower part. The
wmwhmm.mm

The moderately well drained, sodium affected DeGrey
soils are in smooth or slightly concave areas. Slopes
range from 0 to 3 percent. Typically, the surface layer s
dark grayish brown silt loam. The subsurface layer is

Figure 3. —Pattern of solls and parent material in the Eakin-DeGrey association.
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grayish brown silt loam. The subsail is dark grayish
brown and grayish brown siity clay and silty clay loam. It
is calcareous in the lower part. The underlying material is
pale brown and light brownish gray, calcareous silty clay
loam and clay loam.

Minor in this association are the Highmore, Java,
Jerauld, . Plankinton, and Worthing soils.
Higrmnramilsaramthunlulrmudeepmw
glacial till. They are in positions on the landscape similar
lo those of the Eakin soils. The loamy Java soils are on
the ridges and side slopes along drainageways. The
sodium affected Jerauld s:r:nil.sl:mau"ls.n'mlla:ld'rls..atl'u!i
depressions. Mobridge soils are dark 1o a depth of more
than 20 inches. They are in swales, The poorly drained
Plankinton and very poorly drained Worthing soils are in
depressions.

About 60 percent of this association is cropland.
Alfalta, corn, small grain, and sorghum are the main
crops. Conserving moisture and improving tilth are the
main concerns in managing cultivated areas. The major
soils are suited to cultivated crops, tame pasture and
hay, and range, but the sodium affected subsoil in the
DeGrey soils is a limitation,

Level to Gently Rolling, Loamy and Silty Soils on
Uplands and in Upland Depressions

These soils dominantly are undulating and gently
rolling but are level or nearly level in some areas. They
make up about 10 percent of the survey area. About 55
percent of the acreage supports native grasses and is
used for grazing or hay. Comn, oats, alfalfa, and sorghum
are the main crops. Controlling erosion is the main
management concern,

7. Beadle-Plankinton-Eakin Association

Deep, well drained and poorly drained, level to gently
mmwmmmmwmﬁm

Thhmunnhmmundachmacmtmdbym
scattered depressions. The drainage pattern is poorly
defined, and most of the runolf accumulates in closed
depressions. Scaltered stones commonly are on the
surface.

This association makes up about 2 percent of the
survey area. It is about 30 percent Beadle soils, 20
percent Plankinton and similar soils, 15 percent Eakin
soils, and 35 percent minor soils.

The well drained Beadle soils are on side siopes.
Slopes range from 1 to 9 percent. Typically, the surface
ayer is dark gray loam. The subsoil is dark grayish
brown and grayish brown clay loam. It is calcareous in
he lower part. The underlying material is light brownish
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 gray
silt loam. The subsoil is dark gray silty clay. The

—
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underlying material is grayish brown, calcareous silty clay
and silty clay loam.

mmmEaHnmhnﬂmallymnnﬂnh@l
parts of the landscape. Slopes range from 0 to 3
percent. Typically, the surface layer is dark grayish
brown silt loam. The subsaoll is dark grayish brown,
grayish brown, light yellowish brown, silty clay loam and
silt loam. It is calcareous in the lower part. The
underlying material is grayish brown, calcareous clay
loam.,

Minor in this association are the DeGrey, Java,
Jerauld, and Mobridge soils. The sodium affected
DeGragandJamudanllsmlnmmpiunnd
depressions. The calcareous Java soils are on some
mammmﬂmwmmmmm
soils are in swales.

Ahm?iparmntofmmmnmmm
grasses and is used for grazing or hay. Some areas are
usaﬂﬁmmlﬁwtadmorlurhnmmunmdhar.
Cmmﬁnguuﬁmmmmmlsandmnlmllhg
welness on the Plankinton soils are the main
management concerns in cultivated areas. This
association is suited to range, cultivated crops, and tame
pasture and hay. The numerous depressions are
potential sites for stock water impoundments.

8. Glenham-Java-Highmore Association

Deep, well drained, level lo ing, loamy
mm}rmhmmm P

Thﬂmmummm“dwmmad
by numerous swales and depressions. The drainage
puﬂarnhwdlduﬂnadlnnmtm.mmspoody
defined in those areas where drainageways lerminate in
small depressions. Scattered stones commonly are on
the surface.

This association makes up about 8 percent of the
survey area. It is about 30 percent Glenham soils, 20
percent Java soils, 15 percent Highmore soils, and 35
percent minor soils.

TMGhnhummﬂsmonnmummdcmunpu.
Slopes range from 0 to 8 percent. Typically, the surface

is light brownish gray, calcareous clay loam.

The Java soils are on convex slopes. In this
association they have a slope of 2 to 9 percent.
Tm.memdmlmummum.
calcareous loam. The subsoil is dark grayish brown and
palebmwn.uhurmhamhmdarmmm
pale brown and light yellowish brown, calcareous loam
and clay loam.

The Highmore soils are on smooth siopes. Siopes
mmmuwﬂmmew.maMmalneris
dark grayish brown silt loam. The subsoil is dark brown
and light yellowish brown silty clay loam. It is calcareous
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in the lower part. The upper part of the underlying
material is light yellowish brown, calcareous silty clay
loam. The lower part is light brownish gray, calcareous
clay loam.

Minor in this association are the DeGrey, Delmont,
Jerauld, Plankinton, Schamber, and Worthing soils.
DeGrey and Jerauld soils have a sodium affected
subsoil. They are in small pits and depressions in the
uplands. Deimont and Schamber soils are underiain by
Mlymtﬁial.mammmmm
drained Plankinton and very poorly drained Worthing
soils are in depressions.

About 50 percent of this association is cropland.
Alfalfa, corn, small grain, and sorghum are the main
crops. Conserving moisture, maintaining fertility, and
controlling erosion are the main concerns in managing
the cultivated areas. The major soils are suited to
cultivated crops, tame pasture and hay, and range.

Level, Silty Seolls on Flood Plains

These solls make up about 1 percent of the survey
area. About 85 percent of the acreage is range.

9. Durrstein-Egas Association

Deep, poorly drained, level, silty soils on flood plains

This association is on the flood plains along some of
the larger drainageways. It generally is dissected by
meandering channels. The drainage pattern is poorly
defined in all areas, except for those near the channals.

This association makes up about 1 percent of the
survey area. It is about 45 percent Durrstein soils, 45
percent Egas soils, and 10 percent minor soils.

The Durrstein soils are on broad flats. Slopes are less
than 1 percent. Typically, the surface layer is gray silt
loam. The subsoil is dark gray and gray silty clay. It is
calcareous in the lower part. The underlying material is
gray, calcareous silty clay. It has accumulations of
carbonate and nests of gypsum and other salls

3
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on broad flats. Slopes are less
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prevent overgrazing are the main management needs.
This association is suited to range. The major soils

generally are unsuiled to cultivated crops and to tame
pasture and hay because of the salinity and flooding.

Gently Sloping to Steep, Clayey and Loamy Solls on
Uplands

These soils dominantly are strongly sloping to sleep
but are less sloping in places. They make up about 15
percent of the survey area. About 92 percent of the
acreage is range.

10. Betts-Java Association

Deep, well drained, strongly sloping to steep, loamy soils
on uplands

This association dominantly is on ridges, hills, and the
sides of drainageways. Slopes dominantly are strongly
sloping or moderately steep but are steep in some areas.
The drainage pattern is well defined.

This association makes up about 1 percent of the
survey area. It is about 35 percent Betts soils, 30
percent Java soils, and 35 percent minor soils.

The Betts soils are on ridges, knolls, and the upper
side slopes. Slopes range from 9 to 40 percent.
Typically, the surface layer is dark grayish brown,
calcareous loam. The next layer is light brownish gray,
calcareous clay loam. The underlying material is grayish
brown and light yellowish brown, calcareous clay loam.

The Java soils are on side slopes. In this association
they have a slope of 9 to 25 percent. Typically, the
surface layer is dark grayish brown, calcareous loam.
The subsoil is dark grayish brown and pale brown,
calcareous loam. The underlying material is pale brown
and light yellowish brown, calcareous loam and clay
loam.

Minor in this association are the Bon, Glenham, Ree,
and Schamber soils, Bon soils are stratified and are dark
to a depth of more than 20 inches. They are on flood
plains. Glenham and Ree soils are more than 10 inches
deep to lime. Glenham soils are on the lower side
slopes. Ree soils are on lerraces. The excessively
drained Schamber soils are on some ridges.

Nearly all of this association supports native grasses
and is used for grazing. Controlling erosion and runoff is
the main concern of management. This association is
suited to range. It generally is unsuited to cultivated
crops and to tame pasture and hay. Many areas are
potential sites for stock water impoundments.

11. Sansarc-Opal-Chantier Association

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

This association is on uplands characterized by steep
slopes and deeply entrenched drainageways. The soils
generally are strongly sloping to steep but are less
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sloping on some side slopes. The drainage pattern is
well defined.

This association makes up about 13 percent of the

area. It is about 30 percent Sansarc soils, 25
percent Opal soils, 15 percent Chantier soils, and 30
percent minor soils (fig. 4).

The shallow Sansarc soils are on knolls and ridges.
Siopes range from 6 to 40 percent. Typically, the surface
layer is grayish brown clay. The underlying materal is
HW!brnwrﬂshr:y.cnicarm:hrmdecw.
Light gray shale bedrock is at a depth of about 15
inches

The moderately deep Opal soils
ide slopes. In this association they have a slope
of 2 to 25 percent. Typically, the surface layer is gray

are on the

1

clay. The subsoil is grayish brown clay. It is calcareous in
the lower part. The underlying material is light brownish
gray, calcareous clay. It has accumulations of carbonate
throughout. Light gray shale bedrock is at a depth of
about 37 inches.

The shallow Chanlier soils generally are on the less
sloping parts of the landscape. Slopes range from 2 1o
15 percent. Typically, the surface layer and the subsoil
are grayish brown, calcareous clay. The underlying
material is grayish brown, calcareous shaly clay, It has
accumulations of lime and visible salts throughout. Light
brownish gray, calcareous shale bedrock is at a depth of
about 17 inches.

Minor in this association are the Betts, Bullcreek,
Gettys, Java, McClure, Promise, Sully, Uly, and Wendte

ﬁmt—rmnﬂmnmmmmmwm
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soils. The deep, loamy Betts, Gettys, and Java soils and
the deep, silty McClure, Sully, and Uly soils are above
the major soils on the landscape. The deep, clayey
Bullcreek and Promise soils are on the lower, less
sloping parts of the landscape. The stratified Wendte
soils are on the narrow flood plains.

About 95 percent of this association supports native
grasses and is used for grazing. Native hay is harvested
in some areas. Controlling erosion and runoff is the main
concern of management. This association is suited to
range. It generally is unsuited to cultivated crops and to
tame pasture and hay. Because of the slope and the
unstable nature of the shale, landslides are common in
the steaper areas.

12. Okaton Association

Shaliow, well drained, moderately steep and steep,
clayey soils on uplands

This association consists primarily of the area known
as the Bijou Hills, in the southern part of Brule County.
The slopes generally are steep but are moderately steep
in places. The drainage pattern is well defined.

This association makes up about 1 percent of the
survey area. It is about 55 percent Okaton soils and 45
percent minor soils,

The Okaton soils have a slope of 15 to 40 percent.
Typically, the surface layer is grayish brown, calcareous
bouldery silty clay. The next layer is grayish brown and
light yellowish brown, calcareous bouldery silty clay. The
underlying material is light yellowish brown and light olive
brown clay and shaly clay. Light brownish gray and pale
yellow, calcareous shale bedrock is at a depth of about
16 inches.

Minor in this association are the Millboro, Opal,
Plankinton, Ree, and Uly soils. The deep Millboro and
moderately deep Opal soils are on the lower, less
sloping parts of the landscape. The deep, loamy Ree
soils and the deep, silty Uly soils are on the top of
buttes. The poorly drained Plankinton soils are in
depressions.

About 75 percent of this association supports native
grasses and is used for grazing; however, many of the
minor soils are cultivated or used for tame pasture and
hay. Controlling erosion and runoff is the main concern
of management. This association is suited to range. It
generally is unsuited to cultivated crops and to tame
pasture and hay because of the siope, bouiders, and
shallow depth to shale.

Nearly Level to Strongly Sloping, Clayey Soils on
Uplands

These soils dominantly are gently sloping and
moderately sloping but are nearly level in some areas
and strongly sloping in others. They make up about 14
percent of the survey area. About 60 percent of the
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acreage is range. Small grain, sorghum, and alfalfa are
the main cultivated crops.

13. Opal, saline-Promise Association

Moderately deep and wall drained, level lo
sﬁw.r}f:zp\'ru dljﬂﬂ?ﬂm mrmmm saiine;
mq:lfands

Thuumﬁonhnnupundschammr'udhr
smooth slopes. The soils generally are nearly level and
uﬂuhﬁuhm:mnmmﬂopirqmw
iﬁuinmmmwpamum

ed.

This association makes up about 6 percent of the
survey area. It is about 60 percent Opal soils, 30 percent
Promise soils, and 10 percent minor soils.

The moderalely deep, saline Opal soils are on convex
slopes. In this association they have a slope of 1 to 11
percent. Typically, the surface layer is dark grayish
brown clay. The subsoil is dark grayish brown clay. In the
lower part it is calcareous and has accumulations of
mmmmm;mmummmwmm.
moltled, calcareous clay. It has accumulations of lime
throughout. Light gray shale bedrock is at a depth of
about 37 inchas.

Thaﬁaupﬁotm“aﬂhnmwmmumﬂu
msmmnqemulnﬂwmtTM.ﬂu
surface layer is dark gray silty clay. The subsoil is dark
grayish brown and grayish brown clay. It is calcareous in
the lower part. The underlying material is grayish brown
and light brownish gray, calcareous clay.

Minor in this association are the moderately well
drained Carter and Wendte soils and the shallow
Sansarc soils. Carter soils are on flats. Sansarc solils are
on the steeper parts of the landscape. Wendte soils are
on narrow flood plains.

Most of this association supports native grasses and is
used for grazing or hay. Some areas are used for alfalfa,
mwwmc«mwm.mnmm
erosion, and improving tilth are the main concerns in
managing cultivated areas. This association is suited to
rm.mmmmmmwm.

14. Promise-Opal Association

Deep and moderately deep, well drained, nearly level to
strongly sloping, clayey soils on uplands

TrﬁxassodaﬂﬁnismmnduMMhylm
smooth slopes. The soils generally are nearly level and
gently sloping but are strongly sloping in some areas.
The drainage pattern is well defined.

This association makes up about B percent of the
survey area. It is about 50 percent Promise soils, 30
percent Opal soils, and 20 percent minor soils.

The deep Promise soils generally are on flats and
gentle slopes. Siopes range from 0 to 6 percent.
Typically, the surface layer is dark gray silty clay. The
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subsoil is dark grayish brown and grayish brown clay. It
is calcareous in the lower part. The underlying material is
grayish brown and light brownish gray, calcareous clay.

The moderately deep Opal soils are on convex slopes.
in this association they have a slope of 6 to 11 percent.
Typically, the surface layer is gray silty clay. The subsoll
is grayish brown clay. It is calcareous in the lower part.
The underlying material is fight brownish gray, calcareous
clay. Ligmwmmdmﬁkilatudupthnfnma?
inches.

Minar in this association are the moderately well
drained Carter and Wendle soils, the sodium affected
Hurley soils, the poorly drained Kolls soils, and the

13

shallow Sansarc soils. Carter and Hurley soils are on
flats. Kolls soils are in depressions. Sansarc soils are on
the steeper parts of the landscape. Wendte soils are on
narrow flood plains.

About 60 percent of this association is used for
cultivated crops and tame pasture and hay. Alfalfa,
sorghum, and wheat are the main crops, but some cormn
also is Some areas support native grasses and
are used for grazing or hay. Conserving moisture,
controlling erosion, and improving tilth are the main
concerns in managing cultivated areas. This association
is suited to range, tame pasture and hay, and cultivated
crops.
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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 lor specific uses. They also can be
used to plan the management needed for those uses.
More information on each map unit, or soil, is given
under “Use and Management of the Soils.”

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

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

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

Soils of one series can differ in texture of the surface
layer or of the underlying material. They also can differ in
slope, stoniness, salinity, wetness, degree of erosion,
and other characteristics that affect their use. On the
basis of such differences, a soil series is divided into so//
phases. Most of the areas shown on the detailed soil
maps are phases of soil seres. The name of a soil
phase commonly indicates a feature that aflects use or
management. For example, Glenham loam, 0 1o 3
percent slopes, is one of several phases in the Glenham
sarneas.

Some map units are made up of two or more major
soils. These map units are called soil complexes. A soif
compiex consists of two or more soils, or one or more
soils and a miscellaneous area, in such an intricate
pattern or in such small areas that they cannot be shown
separately on the soil maps. The pattern and proportion
of the soils are somewhat similar in all areas. Carter-
Promise complex is an example.

Most map units include small scattered areas ol 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
mana of the soils in the map unit. The included
soils are identified in each map unit description. Some

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

The names of some map units identified on the
detailed soil maps of this survey area do not fully agree
with those identified on the maps in the published
surveys of Aurora, Charles Mix, and Hand Counties,
South Dakota. Differences are the result of vanations in
the design and compasition of map units or changes and
refinements in senes concepls.

Table 4 gives the acreage and proportionate extent ol
each map unil. Other tables (see "Summary ol Tablas")
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

Ar—Artesian silty clay loam. This deep, somewhat
poorly drained, level soil is in basins adjacent to Red
Lake. It is subject to rare fiooding. Areas are S0 to 150
acres in size and are irregular in shape. Slopes are long
and smooth.

Typically, the surface layer is dark gray silty clay loam
about 5 inches thick. The subsoil is dark gray and gray.,
mottled, very firm silty clay about 26 inches thick. In the
lower part it is calcareous and has accumulations of lime
and salts. The underlying material to a depth of 60
inches is light brownish gray, mottled, calcareous silty
clay and silty clay loam. It has nests of salts in the upper
part and has accumulations of carbonate throughout. In
places the surface layer is silty clay.

Included with this soil in mapping are small areas of
Bon and Worthing soils. These soils make up less than
20 percent of any one mapped area. The moderately
well drained Bon soils are on the slightly higher parts of
the landscape near the edge ol the mapped areas. The
very poorly drained Worthing soils are in depressions.

Fertility and the content of organic matter are high in
the Artesian soil, Tilth is poor. Available water capacity is
moderate or high. Permeability is slow. A seasonal high
waler lable is at a depth of 3 to 6 feet. Runoff is slow.
The shrink-swell potential is very high.

About half of the acreage is cropland. This soil is
suited to cultivated crops. Measures that improve tilth,
increase the rate of waler intake, and conserve moisture
are the main management needs. Examples are leaving
crop residue on the surface and including grasses and
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legumes in the cropping system. Chiseling and subsoiling
help to break up the dense subsoil and thus increase the
rate of water intake. The wetness caused by flooding
and the seasonal high water table delays fieldwork in
some years. Surface drains help to remove excess waler
after heavy rains.

This soil is suited to tame pasture and hay. Alfalfa,
Garrison creeping foxtail, intermediate whealgrass, and
smooth bromegrass are suitable pasture plants. The
surface soil compacts and the grass stands deteriorate if
the pasture is grazed when wel. Deferred grazing during
wet penods helps 1o prevent puddling.

If this soil is used for range, compaction is a problem.
Restricted grazing during wet periods helps to prevent
surface compaction and deterioration of tilth. Many areas
are potential sites for excavated ponds.

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

The capability unit is lllw-3; Subirmigated range site.

BeB—Beadle loam, 2 to 6 percent slopes. This
deep, well drained, undulating soil is on uplands. In
places scattered stones are on the surface and
throughout the soil. Areas are 20 to several hundred
acres in size and are irregular in shape. Slopes are short
and convex.

Typically, the surface layer is dark gray loam about 6
inches thick. The subsoil is dark grayish brown and
grayish brown, firm clay ioam about 17 inches thick. In
the lower part it is calcareous and mottled and has
accumulations of lime that extend into the
material. The underlying material to a depth of 60 inches
is ight brownish gray, moltied, calcareous clay loam. In
some areas the depth o lime is less than 12 inches. In
other areas the subsoil contains less clay. In places the
surface layer is silt loam.

Included with this soil in mapping are small areas of
DeGrey, Eakin, Highmore, Jerauld, and Mobridge soils.
These soils make up less than 20 percent of any one
mapped area. DeGrey and Jerauld soils have a sodium
affected subsoil. They are in small pits and depressions.
Eakin and Highmore soils contain less clay and sand in
the subsoil than the Beadle soil. They are on the smooth
parts of the landscape. The moderately well drained
Mobridge soils are in swales.

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

About hall of the acreage is cropland. This soil is
suited to cultivated crops and to tame pasture and hay.
Examples of suitable pasture plants are alfalfa,
intermediate wheatgrass, and smooth bromegrass.
Measures that conserve moisture, help to control
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erosion, and improve tilth are the main management
mmmMmEmﬂnﬁmnng
m.mmmmummmmﬂm.mim
grasses and legumes in the cropping system. Chiseling
and subsoiling improve tilth and increase the rate of
water intake. Contour farming, grassed waterways, and
terraces help 1o control water erosion, but the siopes in
Some areas are too short or 100 irregular for contouring
and terracing.

No major hazards or limitations affect the use of this
nuﬂlumngn,ﬁnpummmuandWy
deferment of grazing or rotation grazing help to maintain

This soil is suited to windbreaks and environmental
plantings. It takes in walter slowly, however, and the
dumwcanmh-ictlrmpﬁm!uﬁanofplmtmuu.
mmmhmm.mnupmmu
unlikely. Planting on the contour helps to control erosion.

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

M—MMEhimmm
dnep,ﬂﬂmmuun!hrmlingmﬂiammun
places scattered stones are on the surface and
throughout the soil, Areas are 10 to 200 acres in size
and are irregular in shape. Slopes are mostly convex.

Typically, the surface layer is dark gray loam about 6
inches thick. The subsoil is dark grayish brown and
grayish brown, firm clay loam about 17 inches thick. In
the lower part it is calcareous and mottied and has
accumulations of lime that extend inlo the
material. The underlying material to a depth of 60 inches
15 light brownish gray, mottled, calcareous clay loam. In
places the depth to lime is less than 12 inches. In some
places the subsoil contains less clay. In other places the
surface layer is sill loam,

Included with this soil in mapping are small areas of
DeGrey, Eakin, Highmore, Jerauld, and Mobridge soils.
Thmsﬁlamnkammmnzspemunlminvm
mapped area. DeGrey and Jerauld soils have a sodium
affected subsoil. They are in small pits and depressions.
Eakin and Highmore soils contain less clay and sand in
the subsoll than the Beadle soil. They are on the smooth
parts of the landscape. The moderately well drained
Mobridge soils are in swales.

Fertility is medium and the content of organic matter
moderate in the Beadle soil. Tilth is fair. Available water
capacity is high. Permeability is moderately siow. Runoff
is medium. The shrink-swell potential is high in the
subsoil,

Momutunmgeaupporun:ummundm
used for grazing and hay. No major hazards or limitations
affect the use of this soil for range. Water erosion is a
hazard, however, if the range is overgrazed. Gullies form
along some cattle trails. Fencing and other means of
controlling livestock traffic patterns help 1o prevent the
formation of gullies.
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This soil is suited to cultivated crops and to tame
pasture and hay. Examples of suitable pasture plants are
alfalfa, intermediate wheatgrass, and smooth
M.Mmathelpmmmmw
improve tilth are the main management needs in
cultivated areas. Examples are leaving crop residue on
the surface, minimizing tillage, and including grasses and
legumes in the cropping system. Chiseling and subsoiling
improve tilth and increase the rate of walter intake.
Contour farming, grassed waterways, and terraces help
to control water erosion, but the slopes in some areas
are oo short or oo irregular for contouring and

terracing.

This soil is suited to windbreaks and environmental
plantings. It takes in water slowly, however, and the
clayey subsoil can restrict the penetration of plant roots.
Windbreaks can be established, but optimum growth is
unlikely. Planting on the contour helps o control erosion.

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

BgB—Beadle-Jerauld complex, 1 to 5 percent
slopes. These deep, gently sioping and undulating soils
are on uplands. The well drained Beadle soil is on
convex slopes. In places a few scaltered stones and
mmmmmmm.TheM|
mwmmﬂJaaudsdlismsbdeshpﬂam in
swales. Areas are 10 1o more than 200 acres in sze and
are irregular in shape. They are 45 1o 55 percent Beadle
soil and 20 to 30 percent Jerauld 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 soll Is dark
gray loam about 6 inches thick. The subsoil is dark
grlﬁshbrmmdqraﬁhbfm.fkmmﬂnamabuut
17 inches thick. In the lower part it is calcareous and
mottled and has accumulations of lime that extend into
the underlying material. The underlying material to a
depth of 60 inches is light brownish gray, mottled,
calcareous clay loam. In some areas the depth o lime is
less than 12 inches. In other areas the subsoil contains
less clay. In places the surface layer is silt loam.

Typically, the surface layer of the Jerauld soll is
mﬁmmnﬂﬂmmzmmwm.maw
is dark grayish brown, dark gray, and grayish brown, very
firm and firm clay loam about |12 inches thick. It is

i salts and accumulations of
lime in the lower part. The underlying material to a depth
of 60 inches is grayish brown, light brownish gray, and
Bmtydlmhhmmldwhnm.ﬂhum
salls in the upper part. It is mottied in the lower part. It
has accumulations of lime throughout.

Included with these soils in mapping are small areas of
DeGrey, Eakin, Highmore, Mobridge, and Plankinton
soils. These included soils make up less than 25 percent
nfmymnmppedmﬂuﬂmynuihhﬂuﬁhhm
depth of 16 inches. They are on low mounds.
Eakin and Highmore soils do not have a sodium

i
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affected subsoil. They are in positions on the landscape
similar to those of the Beadle soil. The moderately well
drained Mobridge soils are in swales. The poorly drained
Plankinton soils are in depressions.

Fertility is medium and the content ol organic matter
moderate in the Beadle soil. Fertility and the content of
the organic matter are low in the Jerauld soil. The
Jerauld soil has a sodium affected subsoil. Tilth is fair in
the Beadle soil and poor in the Jerauld soil. Available
water capacity is high in the Beadle soil and low or
moderate in the Jerauld soil. Permeability is moderately
slow in the Beadle soil and slow in the Jerauld soil.
Runoff is medium on the Beadle soil and slow on the
Jerauld soil. The shrink-swell potential is high in the
subsoil of both soils.

Most of the acreage supports native grasses and is
used for grazing or hay. Compaction is a problem in
areas of the Jerauld soil. Restricted grazing during wet
periods helps to prevent surface compaction and the
deterioration of tilth.

This map unil is suited to tame pasture and hay, but
very little production can be expected on the Jerauld
soil. Alfalfa, crested wheatgrass, intermediate
wheatgrass, and smooth bromegrass are suitable
pasture plants for the Beadle soil. No pasture plants
grow well on the Jerauld soil because the sodium
affected subsoil restricts rool development.

These soils are suited to cultivated crops, but crop
growth Is severely restricted on the Jerauld soil. Because
the Jerauld soil occurs in a random pattern throughout
the map unit, it is cropped with the Beadle soil. The
dense claypan subsoil near the surface and the salls in
the subsoil severely restrict root penetration and the rate
of water intake in the Jerauld soil. Tilling when the soils
are wet causes compaction of the subsoil. Measures that
improve tilth, conserve moisture, and control efosion are
the main managemeni needs. Examples are minimizing
tillage, applying animal manure, leaving crop residue on
the surface, and including grasses and legumes in the
cropping system. Subsoiling or chiseling improves tilth
and increases the rate of water intake for a short time,

The Beadle soil is suited to windbreaks and
environmental plantings, but it takes in water siowly and
the clayey subsoil can restrict the penetration of plant
roots. Windbreaks can be established on the Beadle soil,
but optimum growth is unlikely. The Jerauld soil generally
is unsuited to windbreaks and environmental plantings.
No trees or shrubs grow well on this soil.

The Beadle soil is in capability unit llle-3, Clayey range
site; the Jerauld soil is in capability unit Vis-1, Thin
Claypan range site.

BmF—Betts-Java loams, 20 to 40 percent slopes.
These deep, well drained, moderately steep and steep
soils are on uplands that generally are dissected by
small drainageways. The Betls soil is on ridges and the
upper side slopes. The Java soil is on the less sloping,



lower side slopes. Areas are 80 to several hundred acres
in size and irregular in shape. They are 40 to 50 percent
Betts soil and 30 to 40 percent Java soil. The two soils
occur as areas so closely intermingled or so small that
mapping them separately is not practical. In most areas
scattered glacial boulders and stones are on the surface
and throughout the soils.

Typically, the surface layer of the Betts soil is dark
grayish brown, calcareous loam about 3 inches thick.
The next layer is light brownish gray, friable, calcareous
clay loam about 5 inches thick. The underlying matenal
1o a depth of 60 inches is grayish brown and light
yellowish brown, calcareous clay loam. Accumulations of
lime are throughou! the transitional layer and upper part
of the underlying material. Nests ol gypsum and mottles
are in the lower parl. In places the soil contains more
clay throughout

Typically, the surface layer of the Java soil is dark
grayish brown, calcareous loam about 4 inches thick.
The subsoil is dark grayish brown and pale brown,
friable, calcareous loam about |4 inches thick. In the
lower part it has accumulations of lime that extend into
the underlying material. The underlying material to a
depth of 60 inches is pale brown and light yellowish
brown, calcareous loam and clay loam.

Included with these soils in mapping are small areas of
Bon, Glenham, Okaton, Sansarc, Schamber, and Sully
solls. These included soils make up less than 25 percent
of any one mapped area. The moderately well drained
Bon soils are on narrow fiood plains. Glenham soils are
more than 14 inches deep to lime. They are on the
gently sloping parts of the landscape. The clayey Okaton
and Sansarc soils are underiain by shale within a depth
of 20 inches. They are lower on the landscape than the
Betts and Java soils. Schamber soils are on knolls and
ridges. They are less than 10 inches deep lo gravelly
material. Sully soils formed in silty loess. They are on
some of the upper slopes along the Missouri River.

Fertility and the content of organic malter are low in
the Betts and Java soils. Available water capacity is
high. Permeability is moderate in the upper part of the
profile and moderalely slow in the underlying matenal.
Runolf is rapid. The shrink-swell potential is moderate.

Most of the acreage supports native grasses and is
used for grazing or hay. These moderately steep and
steep soils are subject to water erosion unless an
adequate plant cover is maintained. Reestablishing
vegetation is difficult in denuded areas. Many areas in
the deeper draws are suitable sites for slock water
impoundments.

These soils generally are too steep for cultivated
crops, tame pasture and hay, and windbreaks and
environmental plantings.

The Betts soil is in capability unit Vile-3, Thin Upland
range site; the Java soll is in capability unit Vie-3, Silty
range site.

Soil Survey

Bn—Bon loam. This deep, well drained, nearly level
soil is on flood plains. It is subject 1o rare flooding for
brief periods. Areas are 15 to 160 acres in size and are
irregular in shape. Slopes are long and smooth,

Typically, the surlace layer is dark grayish brown loam
about 14 inches thick. The subsurface layer is grayish

Included with this soil in mapping are small areas of
Durrstein, Egas, Farmsworth, Lane, Oahe, and Ree soils.

those of the Bon soils. Farmsworth soils have a
sodium affected subsoll. Lane soils contain more clay in
the control section than the Bon soil. Oahe and Ree
soils are on terraces. Oahe soils are underiain by
ly material at a depth of 20 to 40 inches. Ree soils
are dark to a depth of less than 20 inches.

i

including grasses and legumes in the cropping system.

Floodwater delays planting in some years, but in most

years the additional moisture is beneficial and flood
is minor.

No major hazards or limitations affect the use of this
soil for range. Although the soll Is subject to brief
flooding, the additional moisture is beneficial.

This soil is suited to windbreaks and environmental
plantings. The trees and shrubs that require an abundant
supply of moisture grow especially weill.

The capability unit is lic-3; Overflow range site.

Bo—Bon loam, channeled. This deep, moderately
well drained and well drained, nearly level soil is on flood
plains that are dissected into many small tracts by
narrow channels and partly filled old stream meanders.
The soil is occasionally flooded adjacent to the channel
and is subject to rare flooding on the high parts of the
flood plain. Areas are 15 to more than 100 acres in size
and are long and narrow.

Typically, the surface layer is dark grayish brown loam
about 14 inches thick. The subsurface layer is
brown and dark gray, very friable, calcareous loam about
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14 inches thick. It has accumulations of lime throughout.
The underlying malerial 1o a depth of 60 inches is pale
brown and light brownish gray, stratified, calcareous clay
loam and silty clay loam.

Included with this soil in mapping are small areas of
Qahe, Ree, and Wendte soils. These soils make up less
than 20 percent af any one mapped area. The well
drained Oahe and Ree soils are on terraces. Oahe soils
are underlain by gravelly material at a depth of 20 to 40
inches. Ree soils are dark to a depth of less than 20
inches. Wendte soils contain more clay throughout than
the Bon soils. They are in positions on the landscape
similar to those of the Bon soil.

Fertility and the content of organic matter are high in
the Bon soil. Tilth is good. Available water capacity is
high. Permeability is moderate. A seasonal high water
table is al a depth of 2 to 6 feet near the channels.
Runoff is slow.

Most of the acreage supports native grasses and is
used for grazing. No major hazards or limitations affect
the use of this soil lor range. Although the soll is
frequently fiooded in places, the additional water is
beneficial. Pools of water in some areas of the channels
provide temporary waltering places for livestock and
wildlife.

This soil generally is unsuited to cultivated crops
because it is dissected into small tracts and is subject 1o
flooding in the spring. It is suited to tame pasture and
hay, but harvesting hay is difficult because of the
channeled landscape. Examples of suitable pasture
plants are alfalfa, intermediate wheatgrass, and smooth
bromegrass.

This soil is suited 1o windbreaks and environmental
plantings. All climatically suited trees and shrubs grow
wall. They can be planted by hand. Because of the
meandering stream channels, however, they generally
cannot be planted by machine.

The capability unit is Viw-1; Overflow range site (rarely
flooded areas), Subirrigated range site (occasionally
fiooded areas).

Bu—Bulicreek clay. This deep, moderately well
drained, nearly level and gently sloping soil is on low
terraces and fans. Areas are 30 to more than 200 acres
in size and are iregular in shape. Slopes are smooth or
slightly concave.

Typically, the surtace layer is grayish brown clay about
2 inches thick. The subsoil is gray and grayish brown,
firm clay about 22 inches thick. It has visible salts in the
lower part. The underlying material to a depth of 60
inches is grayish brown clay. It has visible salts in the
upper parl.

included with this soil in mapping are small areas of
Hurley, Opal, and Promise soils and areas of Slickspols.
These soils make up less than 20 percent of any one

mappadmmsnihhmmnsndm:ﬂm
subsoil. They are in positions on the landscape similar to
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those of the Bullicreek soil. Opal and Promise soils are
siightly higher on the landscape than the Bullcreek soil.
Also, they are not so dense, and Promise soils have
fewer salts Opal soils are 20 to 40 inches
deep lo shale. Slickspols have no plant cover. They are
in slight depressions.

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

Most of the acreage supports native grasses and is
used lor grazing or hay. Restricted grazing during wet
periods helps 1o prevent surface compaction and
deterioration of tilth,

This soil generally is unsuited to cultivated crops, tame
pasture and hay, and windbreaks and environmental
plantings because of the very poor tilth and the high
content of salts.

The capability unit is Vis-5; Dense Clay range site.

Ca—Carter silt loam. This deep, moderately well
drained, nearly level soil is on uplands and terraces.
Areas are 20 1o more than 200 acres in size and are
irregular in shape. Slopes generally are smooth,

Typically, the surface layer is gray silt loam about 4
inches thick. The subsoil is about 14 inches thick. It is
dark gray, very firm silty clay in the upper part; dark
grayish brown, very firm clay in the next part; and grayish
brown, very firm, calcareous clay in the lower parl. The
underlying material to a depth of 60 inches s grayish
brown, light brownish gray, and light olive gray,
calcareous clay. It has accumulations of lime throughout.
In places the subsoil contains more sodium,

Included with this soil in mapping are small areas of
Bullcreek, Dorna, and Promise soils. These soils make
up less than 25 percent of any one mapped area. They
are in posilions on the landscape similar 1o those of the
Carter soil. The clayey Bulicreek and Promise soils do
not have columnar structure in the subsoil. The silty
Dorna soils do not have a claypan subsoil.

Fertility is low and the content of organic matter
moderate in the Carter soil. Root penetration is restricted
by the dense claypan subsoil. Tilth is poor. Available
water capacity is low or moderate. Permeability is very
slow. Runoff is low. The shrink-swell potential is very

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

This soil is suiled to tame pasture and hay, but the
choice of suitable pasture plants and productivity are
limited by the dense claypan subsoil. Only those species
that can grow in a soil that has a claypan subsoil are
suitable. Examples are alfalfa, cresled whealgrass,
intermediate whealgrass, pubescent wheatgrass, and



western wheatgrass. Deferred grazing during wet penods
helps to prevent surface compaction.

This soil generally is unsuiled o cultivaled crops and
to windbreaks and environmental plantings. The claypan
subsoil restricts water intake and the penetration of plant
roots.

The capability unit is Vis-1; Thin Claypan range site.

Cp—Carter-Promise complex. These deep, gently
undulating soils are on uplands. The moderately well
drained Carter soil is in broad swales; in small, shallow
depressions; and on long, smooth slopes. The well
drained Promise soll is on slight rises. Areas are 20 10
500 acres in size and are iregular in shape. They are 55
to 65 percent Carter soil and 30 to 40 percent Promise
soil. The two soils ocour as areas so closely intermingled
or s0 small that mapping them separately is nol

Typically, the surface layer of the Carter soil is gray silt
loam about 4 inches thick. The subsoil is about 14
inches thick. It is dark gray, very firm silty clay in the
upper part, dark grayish brown, very firm clay in the next
part; and grayish brown, very firm, calcareous clay in the
lower part. The underlying material to a depth of 60
inches is grayish brown, light brownish gray, and light
olive gray, calcareous clay. It has accumulations of lime
throughout. In places the subsoil contains more sodium.

Typically, the surface layer of the Promise soil is dark
gray silty clay about 7 inches thick. The subsoil is dark
grayish brown and grayish brown, firm and very firm clay
about 26 inches thick. In the lower part it is calcareous
and has accumulations of lime that extend into the
underlying material. The underlying material to a depth of
60 inches is grayish brown and light brownish gray,
calcareous clay. It is mottied in the lower parl. In some
places shale bedrock is al a depth of 20 o 40 inches. In
other places visible salts are in the lower part of the
subsail.

Included with these soils in mapping are small areas of
Bulicreek soils. These included soils make up less than
10 percent of any one mapped area. They do not have
columnar structure in the subsoil and are more dense
than the Promise soil.

Fertility is low in the Carter soil and medium in the
Promise soil. The content of organic matter is moderale
in both soils. Root penetration is restricted by the dense
claypan subsoil in the Carter soil. Tilth is poor in both
solls. Available water capacity is low or moderate.
Permeability is very slow. Runoff is slow. The shrink-
swell potential is very high. _

Most of the acreage supports native grasses and is
used for grazing or hay. Compaction is a problem on
both solls. Restricled grazing during wet periods helps to
prevent surface compaction and deterioration of tiith.

These soils are suited 1o lame pasture and hay, but
only those species that can grow in a soil that has a
claypan subsoil are suited to the Carter soil. Examples
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are allalla, crested wheatgrass, intermediate wheatgrass,
pubescent wheatgrass, and western wheatgrass.
Deferred grazing during wet periods helps to prevent
surface compaction.

This map unit generally is unsuited 1o cultivated crops
and to windbreaks and environmental plantings. The
dense claypan subsoil in the Carter soil restricts rool
penetration,

The Carter soil is in capability unit Vis-1, Thin Claypan
range site; the Promise soil is in capability unit 1lis-3,
Clayey range site.

Cr—Cavo-Jerauld silt loams. These deep, nearly
level and gently undulaling soils are on uplands. The
moderately well drained Cavo soil is on slight rises. The
somewhal poorly drained Jerauld soil is in small pits and
depressions. Areas are 10 lo 600 acres in size and are
iregular in shape. They are 55 1o 65 percent Cavo soil
and 15 to 25 percent Jerauld 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 Cavo soil is dark
gray silt loam about 4 inches thick. The subsurface layer
is gray loam about 4 inches thick. The subsoil is dark
gray, dark grayish brown, and grayish brown, firm clay
loam about 19 inches thick. In the lower part it is
calcareous and has accumulations of lime and salts that
extend into the underlying material. The underlying
material 10 a depth of 80 inches is grayish brown and
light brownish gray, calcareous clay loam. It is mottled in
the lower parl. In some areas the soil is dark 1o a depth
of more than 20 inches.

accumulations of lime throughout and wisible salts in the
upper part. It is mottled in the lower part.

Included with these soils in mapping are smal