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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.

To find information about
your area of interest,
locate that area on the
Index to Map Sheets,
which precedes the soil ,
maps. Note the number of 1 17 et el 1 G| DO
the map sheet, and turn to
that sheet.

MAP SHEET

INDEX TO MAP SHEETS

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 1984. Soil names and
descriptions were approved in 1985. Unless otherwise indicated, statements in
this publication refer to conditions in the survey area in 1985. 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 Moody County Conservation District.
Some financial assistance was furnished by the South Dakota Department of
Revenue and the Moody 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.

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: Contour farming and terraces in an area of the Moody-Nora association.
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Foreword

This soil survey contains information that can be used in land-planning
programs in Moody County, 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 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, 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
sails are seasonally wet or subject to flooding. 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 tabie 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.

Billy W. Milliken
State Conservationist
Soil Conservation Service

vii
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Mooby CounTy is in the east-central part of South
Dakota (fig. 1). It has a total of 333,107 acres. About
2,181 acres is administered by the Bureau of Indian
Affairs.

This soil survey updates the survey of Moody County
published in 1926 (11). It provides additional information
and has larger maps, which show the soils in greater
detail.

General Nature of the County

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

Climate

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

Table 1 gives data on temperature and precipitation
for the survey area as recorded at Flandreau, South
Dakota, in the period 1951 to 1981. 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 15 degrees F,
and the average daily minimum temperature is 5
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Figure t.—Location of Moody County in South Dakota.

degrees. The lowest temperature on record, which
occurred at Flandreau on January 1, 1974, is -40
degrees. In summer the average temperature is 70
degrees, and the average daily maximum temperature
is 82 degrees. The highest recorded temperature, which
occurred at Flandreau on August 27, 1973, is 105
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 (50 degrees F). The normal monthly
accumulation is used to schedule single or successive
plantings of a crop between the last freeze in spring
and the first freeze in fall.

The total annual precipitation is 21.98 inches. Of this,
17 inches, or more than 75 percent, usually falis in April
through September. The growing season for most crops
falls within this period. In 2 years out of 10, the rainfall
in April through September is less than 14 inches. The
heaviest 1-day rainfall during the period of record was
7.09 inches at Flandreau on June 16, 1957.
Thunderstorms occur on about 44 days each year, and
most occur in spring. Hail falls in scattered small areas
during some of these storms. Tornadoes and severe
thunderstorms strike occasionally. These storms are
local in extent and of short duration. They result in
severe damage in narrow belts.

The average seasonal snowfall is about 30 inches.
The greatest snow depth at any one time during the
period of record was 53 inches. On the average, 46
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. Blizzards occur several times each winter.

The average relative humidity in midafternoon is
about 60 percent. Humidity is higher at night, and the
average at dawn is about 80 percent. The sun shines
70 percent of the time possible in summer and 55
percent in winter. The prevailing wind is from the south
in spring and summer and from the northwest in winter.
Average windspeed is highest, 13 miles per hour, in

spring.

Physiography, Relief, and Drainage

Moody County is on the Coteau des Prairies (4). It is
drained by the Big Sioux River and its tributaries. The
western one-fourth of the county is on an undulating
and gently rolling silty glacial drift plain that has many
small depressions. The drainage pattern is poorly
defined in most areas but is well defined along the
larger drainageways. The principal drainageways are
Battle, Bachelor, and Skunk Creeks. The eastern three-
quarters of the county is on nearly level to sioping,
loess-covered glacial till plains. In some areas the loess
cover is thin or has been eroded away. The drainage
pattern is well defined. The principal drainageways are
the Big Sioux River and Bachelor, Brookfield,
Flandreau, Medary, Mud, Pipestone, Spring, Squaw,
and West Pipestone Creeks.

Elevation ranges from 1,476 feet above sea level in
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the south-central part of the county to about 1,785 feet
in the northeastern part.

Settlement

More than 200 years ago, the Omaha Indians lived
along the Big Bend of the Sioux River. A fur trading
post was established and abandoned there in 1763. At
that time, the survey area was under the rule of the
Yankton and Yanktonaise Tribes of the Sioux Indians.
Joseph La Framboise, a French fur trader, established
a post in 1822, and the American Fur Company
occupied this post at various times thereafter.

Settlement was first attempted in the survey area in
1857. The Western Townsite Company tried to settle
near what is now Flandreau, but they abandoned their
homesteads the following year, when the Yanktonaise
Sioux Indians objected to their settlement at Medary,
Flandreau, and Sioux Falls.

Moody County was established by an act of the
Dakota Territorial Legislature in August 1873 (5). It was
named after Gideon C. Moody, who later became the
first U.S. Senator from South Dakota. Two rows of
townships were taken from Brookings County, and two
from Minnehaha County.

The population of the county was 9,742 in 1920. It
declined to 6,692 by 1980. Flandreau, the county seat
and the largest town, has a population of 2,114. It is the
principal trade center in the county. Other towns and
villages are Colman, Egan, Trent, and Ward. Colman
has a population of 501, Egan one of 248, Trent one of
197, and Ward one of 43.

Roads are on almost every section line. Most have a
gravel or asphalt surface. Most rural areas are served
by all-weather roads.

Farming

Farming is the principal enterprise in Moody County.
About 57 percent of the farm income is derived from the
sale of livestock and livestock products (70). About
2,700 acres of cropland is irrigated. In 1982, the 733
farms in the county averaged 403 acres in size (6). The
trend is toward fewer and larger farms.

About 82 percent of the acreage in the county is
used for cultivated crops or for tame pasture and hay,
and about 12 percent is used for range (3). Corn and
soybeans are the main crops. Alfalfa hay, oats, wheat,
and barley also are grown.

The Moody County Conservation District was
organized in 1944 to provide assistance to landowners
and others interested in conservation of soil and water.
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Since then, its purpose and concerns have expanded to
include conservation of alt natural resources.

Natural Resources

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

The main sources of water for domestic uses and for
livestock are shallow wells drilled to a depth of about 15
to 200 feet. Excavated ponds in areas of Arlo, Baltic,
Clamo, Chancellor, Salmo, and Worthing soils provide
additional water for livestock and wildlife. Dams
constructed on small, deep drainageways also provide
water for livestock. The Big Sioux Aquifer provides
sufficient ground water of adequate quality for irrigation.
Wells dug in this aquifer are about 30 to 150 feet deep.

Significant deposits of sand and gravel are in areas
of the Lamo-Arlo, Davis-Enet-Bon, and Dempster-
Flandreau-Lamo soil associations, which are described
under the heading “General Soil Map Units.” Because
of an excessive amount of fine rock fragments, such as
shale, chalk, and clay ironstone, most of the sand and
gravel is unsuitable as concrete aggregate or as
construction material. It is suitable, however, as
subgrade material for roads and as bituminous
aggregate.

How This Survey Was Made

This survey was made to provide information about
the soils in Moody County. 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. Sail
scientists observed the steepness, length, and shape of
slopes; the general pattern of drainage; and the kinds of
crops and native plants growing on the soils. They dug
many hcles to study the soil profile, which is the
sequence of natural layers, or horizons, in a soil. The
profile extends from the surface down into the
unconsolidated material in which the soil formed. The
unconsolidated material is devoid of roots and other
living organisms and has not been changed by other
biologic activity.

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

position 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 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 verify
predictions of the kinds of soil in an area and to
determine the boundaries.

Soil scientists recorded the characteristics of the soil
profiles that they studied. They noted soil color, texture,
size and shape of soil aggregates, kind and amount of
rock fragments, distribution of plant roots, acidity, and
other features that enable them to identify soils. After
describing the soils in the survey area and determining
their properties, the soil scientists assigned the soils to
taxonomic classes (units). Taxonomic classes are
concepts. Each taxonomic class has a set of soil
characteristics with precisely defined limits. The classes
are used as a basis for comparison to classify soils
systematically. The system of taxonomic classification
used in the United States is based mainly on the kind
and character of soil properties and the arrangement of
horizons within the profile. After the soil scientists
classified and named the soils in the survey area, they
compared the individua! 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. Sail
scientists interpreted the data from these analyses and
tests as well as the field-observed characteristics and
the soil properties in terms of expected behavior of the
soils under different uses. Interpretations for all of the
soils were field tested through observation of the soils
in different uses under different levels of management.
Some interpretations are modified to fit local conditions,
and new interpretations sometimes are developed to
meet local needs. Data were assembled from other
sources, such as research information, production
records, and field experience of specialists. For
example, data on crop yields under defined levels of
management were assembled from farm records and
from field or plot experiments on the same kinds of soil.



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

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

Map Unit Composition

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

areas of soils of other taxonomic classes.

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

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

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



General Soil Map Units

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

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

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

The associations in this county have been grouped
for broad interpretive purposes. The assaciations and
the groups are described on the pages that follow.
Because of variations in the design and composition of
the associations or changes and refinements in series
concepts, the names of the associations in this survey
do not coincide exactly with those in the published
surveys of Brookings, Lake, and Minnehaha Counties in
South Dakota and Pipestone County in Minnesota.

Soil Descriptions

Well Drained, Moderately Well Drained, and Very
Poorly Drained, Level to Moderately Sloping, Silty
and Loamy Soils on Uplands and in Upland
Depressions

These soils dominantly are nearly level and
undulating but are level in some depressions and
moderately sloping along some drainageways and on
some knolls. They make up about 27 percent of the
county. About 78 percent of the acreage is cropland.
Corn, small grain, soybeans, and alfalfa are the main
crops. Controlling water erosion, conserving moisture,

and improving fertility are the main management
concerns.

1. Wentworth-Egan Association

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

Slopes in this association generally are undulating
but are nearly level in some areas. The drainage
pattern is well defined along the larger drainageways. It
is poorly defined in areas where drainageways
terminate in small depressions.

This association makes up about 9 percent of the
county. It is about 40 percent Wentworth soils, 30
percent Egan soils, and 30 percent minor soils.

The well drained and moderately well drained
Wentworth soils are on side slopes. Slopes range from
0 to 6 percent. Typically, the surface layer is very dark
gray silty clay loam. The subsoil is dark grayish brown
and brown silty clay loam in the upper part and light
yellowish brown and pale yellow, mottled, calcareous
silt loam in the lower part. The underlying material is
pale yellow, mottled, calcareous silt loam.

The well drained Egan soils are on convex slopes.
Slopes range from 2 to 6 percent. Typically, the surface
layer is very dark grayish brown silty clay loam. The
upper part of the subsoil is grayish brown, brown, and
light yellowish brown silty clay loam. It is calcareous
below a depth of 24 inches. The lower part of the
subsoil and the underlying material are pale yellow,
mottled, calcareous clay loam.

Minor in this association are the calcareous Ethan
soils on knolls; the moderately well drained, calcareous
Wakonda soils on slight rises above swales and
depressions; the moderately well drained Trent and
somewhat poorly drained Chancellor soils in swales and
shallow drainageways; and the very poorly drained
Baltic and Worthing soils in depressions.

About 85 percent of this association is cropland.
Corn, small grain, soybeans, and alfalfa are the main
crops. The major soils are suited to cultivated crops,



tame pasture and hay, and range. Controlling water
erosion and conserving moisture are the main concerns
in managing these soils for crops.

2. Egan-Ethan Assoclation

Well drained, undulating and moderately sloping, silty
and loamy soils on uplands

Slopes in this association generally are undulating
but are moderately sloping in some areas. The drainage
pattern is well defined along the larger drainageways. It
is poorly defined in areas where small drainageways
terminate in small depressions.

This association makes up about 13 percent of the
county. It is about 35 percent Egan soils, 30 percent
Ethan soils, and 35 percent minor soils.

The Egan soils are on smooth side slopes. Slopes
range from 2 to 9 percent. Typically, the surface layer is
very dark grayish brown silty clay loam. The upper part
of the subsoil is grayish brown, brown, and light
yellowish brown silty clay loam. It is calcareous below a
depth of 24 inches. The lower part of the subsoil and
the underlying material are pale yellow, mottlied,
calcareous clay loam.

The Ethan soils are on knolls and the convex upper
side slopes. Slopes range from 2 to 9 percent.
Typically, the surface layer is dark grayish brown loam.
The subsoil is light brownish gray and light gray clay
loam. The underlying material is pale yellow, mottled
clay loam. These soils are calcareous throughout.

Minor in this association are the Baltic, Chancellor,
Huntimer, Lamo, Wentworth, and Worthing soils. The
very poorly drained Baltic and Worthing soils are in
depressions. The somewhat poorly drained Chancellor
and Lamo soils are in swales and on narrow flood
plains. Huntimer soils have more clay in the subsoil
than the Egan and Ethan soils. They are on mesalike
hilltops. Wentworth soils are more than 40 inches deep
over loamy glacial till. They are in positions on the
landscape similar to those of the Egan soils.

About 80 percent of this association is cropland.
Corn, small grain, soybeans, alfalfa, and tame grasses
are the main crops. This association is suited to
cuitivated crops, tame pasture and hay, and range.
Controlling water erosion, conserving moisture, and
improving fertility are the main concerns in managing
the major soils for crops.

3. Egan-Baltic Association

Well drained and very poorly drained, level to gently
rolling, silty soils on uplands and in upland depressions

Soil Survey

The drainage pattern in this association is poorly
defined. Most drainageways terminate in depressions.

This association makes up about 5 percent of the
county. It is about 40 percent Egan soils, 20 percent
Baltic soils, and 40 percent minor soils (fig. 2).

The well drained Egan soils are on smooth side
slopes. Slopes range from 2 to 9 percent. Typically, the
surface layer is very dark grayish brown silty clay loam.
The upper part of the subsoil is grayish brown, brown,
and light yellowish brown silty clay loam. it is
calcareous below a depth of 24 inches. The lower part
of the subsoil and the underlying material are pale
yellow, mottled, calcareous clay loam.

The very poorly drained Baltic soils are in
depressions. Slopes are less than 1 percent. Typically,
the surface layer is dark gray silty clay loam. The
subsoil is dark gray and gray silty clay in the upper part
and light gray, mottled siity clay and silty clay loam in
the lower part. These soils are calcareous throughout.

Minor in this association are the Chancellor, Ethan,
Huntimer, Trent, Wakonda, Wentworth, and Worthing
soils. The somewhat poorly drained Chancellor soils are
in swales and shallow drainageways. The calcareous
Ethan soils are on knolls. The nearly level, well drained
Huntimer soils are higher on the landscape than the
Egan soils. Also, they have more clay in the subsoil.
The moderately well drained Trent soils are in swales.
The caicareous Wakonda soils are on slight rises near
swales and depressions. Wentworth soils are more than
40 inches deep over loamy glacial till. They are in
positions on the landscape similar to those of the Egan
soils. Worthing soils are deeper to carbonates than the
Baltic soils. They are in positions on the landscape
similar to those of the Baltic soils.

About 60 percent of this association is cropland.
Corn, small grain, soybeans, alfalfa, and tame grasses
are the major crops. The Egan soils are suited to
cultivated crops, tame pasture and hay, and range.
Conserving moisture and controlling water erosion are
the main concerns in managing these soils. The Baltic
soils generally are suited to tame pasture and hay and
to range but in ponded areas are unsuited to tame
pasture and hay. They are well suited to wetland wildlife
habitat. They generally are unsuited to cultivated crops
because of the wetness.

Well Drained and Moderately Well Drained, Nearly
Level to Moderately Steep, Loamy and Siity Soils on
Uplands and in Upland Swales

These soils dominantly are nearly level to gently
sloping but are steeper along drainageways. They make
up about 54 percent of the county. About 85 percent of
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Figure 2.—Pattern of soils and parent material in the Egan-Baltic association.

the acreage is cropland. Corn, small grain, soybeans,
and alfalfa are the main crops. Controlling water erosion
and conserving moisture are the main management
concerns.

4. Doland-Grovena-Houdek Association

Well drained, nearly level to moderately steep, loamy
Soils on uplands

This association has a well defined drainage pattern.
Slopes generally are nearly level to gently sloping but
are moderately sloping to moderately steep along some
drainageways.

This association makes up about 14 percent of the
county. It is about 30 percent Doland soils, 25 percent
Grovena soils, 25 percent Houdek soils, and 20 percent
minor soils.

The Doland soils have slopes of O to 6 percent.
Typically, the surface layer is very dark gray loam. The
subsoil is dark grayish brown loam and brown silt loam
in the upper part and light yellowish brown silt loam and

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

The Grovena soils have slopes of 0 to 6 percent.
Typically, the surface layer is dark grayish brown loam.
The subsoil is brown, pale brown, and pale yellow loam,
sandy loam, and silt loam. [t is mottled and calcareous
in the lower part. The underlying material is light
yellowish brown, mottled, calcareous loam that has
strata of sandy loam.

The Houdek soils have slopes of 0 to 25 percent.
Typically, the surface layer is very dark grayish brown
clay loam. The subsoil is brown, light brownish gray,
and light yellowish brown clay loam. It is mottied and
calcareous in the lower part. The underlying material is
pale yellow, mottled, calcareous clay loam.

Minor in this association are the Bonilla, Dempster,
Ethan, and Flandreau soils. The moderately well
drained Bonilla soils are in swales. Dempster soils are
20 to 40 inches deep over gravelly material. The
calcareous Ethan soils are on knolls and ridges.
Flandreau soils formed in stratified material. They are in
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Figure 3.—Pattern of solls and parent material in the Kranzburg-Houdek association.

positions on the landscape similar to those of the major
soils.

About 80 percent of this association is cropland.
Corn, small grain, soybeans, and alfalfa are the main
crops. The steeper areas support native grasses and
are used for grazing. The major soils are suited to
cultivated crops, tame pasture and hay, and range.
Controlling water erosion and conserving moisture are
the main management concerns.

5. Kranzburg-Houdek Association

Well drained, nearly level to moderately steep, silty and
loamy soils on uplands

This association has a well defined drainage pattern.
Slopes generally are nearly level to gently sloping but
are moderately sloping to moderately steep along some
drainageways.

This association makes up about 12 percent of the
county. It is about 50 percent Kranzburg soils, 30

percent Houdek soils, and 20 percent minor soils (fig.
3).
The Kranzburg soils have slopes of 0 to 6 percent.
Typically, the surface layer is very dark gray silty clay
loam. The subsoil is dark grayish brown, grayish brown,
and light brownish gray silty clay loam and pale yeliow
clay loam. It is mottled and calcareous in the lower part.
The underlying material is light brownish gray, mottled,
calcareous clay loam.

The Houdek soils have slopes of 0 to 25 percent.
Typically, the surface layer is very dark grayish brown
clay loam. The subsoil is brown and light yellowish
brown clay loam. It is mottled and calcareous in the
lower part. The underlying material is pale yellow,
mottled, calcareous clay loam.

Minaor in this association are the Brookings,
Chancellor, Dempster, Flandreau, Lamo, Moody,
Shindler, and Wakonda soils. The moderately well
drained Brookings soils are in swales. The somewhat
poorly drained Chancellor and moderately well drained
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Wakonda soils are in swales and shallow drainageways.

Dempster soils are 20 to 40 inches deep over gravelly
material. They are on terraces. Flandreau and Moody
soils are in positions on the landscape similar to those
of the Kranzburg and Houdek soils. Flandreau soils
formed in stratified material. Moody soils are more than
40 inches deep over glacial till. The somewhat poorly
drained and poorly drained Lamo soils are in
drainageways. The calcareous Shindler soils are on the
steeper side slopes.

About 75 percent of this association is cropland.
Corn, small grain, soybeans, and alfalfa are the main
crops. The steeper areas support native grasses and
are used for grazing. The major soils are suited to
cultivated crops, tame pasture and hay, and range.
Cantrolling water erosion and caonserving moisture are
the main management concerns.

6. Moody-Trent Association

Well drained and moderately well drained, nearly level to
gently sloping, silty soils on uplands and in upland
swales

This association has a well defined drainage pattern.
It makes up about 16 percent of the county. it is about
40 percent Moody soils, 30 percent Trent soils, and 30
percent minor soils (fig. 4).

The well drained Moody soils are on long, smooth
side slopes. Slopes range from 0 to 6 percent.
Typically, the surface layer is dark grayish brown silty
clay loam. The subsail is grayish brown and brown silty
clay loam and light yellowish brown silt loam. It is
calcareous in the lower part. The underlying material is
pale yellow, mottled, calcareous silt loam.

The moderately well drained Trent soils are in
swales. Slopes range from 0 to 2 percent. Typically, the
surface layer is very dark gray silty clay loam. The
subsoil is very dark gray, very dark grayish brown,
grayish brown, and pale yellow silty clay loam. it is
mottied and calcareous in the lower part. The
underlying material is pale yellow, mottied, calcareous
silt loam.

Minor in this association are the Chancellor, Crofton,
Grovena, Kranzburg, Lamo, Nora, and Wakonda soils.
The somewhat poorly drained Chancellor soils are in
swales and shallow drainageways. The calcareous
Crofton soils are on ridges. Grovena, Kranzburg, and
Nora soils are in positions on the landscape similar to
those of the Moody soils. Grovena soils are loamy.
Kranzburg soils are 20 to 40 inches deep over loamy
glacial till. Nora soils are not so deep to carbonates as

the Moody soils. The somewhat poorly drained and
poorly drained Lamo soils are on flood plains. The
moderately well drained Wakonda soils are on slight
rises near swales and drainageways. They are
calcareous throughout.

About 90 percent of this association is cropland.
Corn, soybeans, small grain, and alfalfa are the main
crops. This association is suited to cultivated crops,
tame pasture and hay, and range. Controlling water
erosion and conserving moisture are the main
management concerns.

7. Moody-Nora Association

Well drained, nearly level to moderately sloping, silty
soils on uplands

This association is dissected by well defined
drainageways. Depth to glacial till is dominantly more
than 40 inches. Slopes generally are nearly level to
gently sloping but are moderately sloping in some
areas.

This association makes up about 12 percent of the
county. It is about 40 percent Moody soils, 30 percent
Nora soils, and 30 percent minor soils.

The Moody soils are on long, smooth side slopes.
Slopes range from 0 to 6 percent. Typically, the surface
layer is dark grayish brown silty clay loam. The subsoil
is grayish brown and brown silty clay loam and light
yellowish brown silt loam. It is calcareous in the lower
part. The underlying material is pale yellow, mottled,
calcareous silt loam.

The Nora soils generally are on the convex parts of
the landscape. They have slopes of 2 to 9 percent.
Typically, the surface layer is very dark grayish brown
silty clay loam. The subsoil is brown silty clay loam and
pale yellow silt loam. It is calcareous in the lower part.
The underlying material is pale yellow, calcareous silt
loam.

Minor in this association are the Chancellor, Crofton,
Grovena, Kranzburg, Trent, and Wakonda soils. The
somewhat poorly drained Chancellor soils are in swales
and shallow drainageways. The calcareous Crofton
soils are on ridges. Grovena and Kranzburg soils are in
positions on the landscape similar to those of the
Moody soils. Grovena soils are loamy. Kranzburg soils
are 20 to 40 inches deep over loamy glacial till. The
moderately well drained Trent soils are in swales. The
moderately well drained, calcareous Wakonda soils are
on slight rises near swales and shallow drainageways.

About 95 percent of this association is cropland.
Corn, soybeans, small grain, and alfalfa are the main
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Figure 4.—Pattern of soils and parent material in the Moody-Trent association.

crops. This association is suited to cultivated crops,
tame pasture and hay, and range. Controlling water
erosion and conserving moisture are the main concerns
in managing the major soils for crops.

Well Drained to Poorly Drained, Nearly Level to
Moderately Sloping, Siity and Loamy Solis on Flood
Piains, Terraces, Fans, and Foot Slopes

These soils dominantly are nearly level but are gently
sloping and moderately sloping on fans. They make up
about 8 percent of the county. About 74 percent of the
acreage is cropland. Corn, small grain, soybeans,
alfalfa, and tame grasses are the main crops. Removing
excess water is the main management concern, but
conserving moisture during dry periods is a concern in
managing the drier soils.

8. Lamo-Arlo Association

Somewhat poorly drained and poorly drained, nearly
level, silty and loamy soils on flood plains

This association is on flood plains in the northern
part of the county, along the Big Sioux River. It makes
up about 2 percent of the county. It is about 35 percent
Lamo soils, 30 percent Arlo sails, and 35 percent minor
soils.

The Lamo soils are somewhat poorly drained and
poorly drained. They have slopes of 0 to 2 percent.
Typically, the surface layer is very dark gray silty clay
loam. The subsurface layer is dark gray silty clay loam.
The subsoil is gray, mottled silty clay loam. The
underlying material is light olive gray, mottled silt loam
and 'oam. These soils are calcareous throughout.

The Arlo soils are poorly drained. They have slopes
of 0 to 2 percent. Typically, the surface layer is very
dark gray loam. The subsoil is gray and ofive gray,
mottled loam. The underlying material is pale yellow
and light brownish gray, stratified gravelly loamy sand.
These soils are calcareous throughout.

Minor in this association are the Alwilda, Bon,
Chaska, and Dimo soils. The excessively drained
Alwilda soils are on terraces. They are 20 to 40 inches
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deep over gravelly material. The moderately well
drained Bon soils are higher on the flood plains than the
Arlo and Lamo soils. Chaska soils are more stratified
than the Lamo soils and contain more sand throughout.
They are adjacent to the Big Sioux River. The
somewhat poorly drained Dimo soils are in positions on
.the landscape similar to those of the Lamo soils. They
are 20 to 40 inches deep over gravelly material.

About 70 percent of this association is cropland.
Some areas support native grasses and are used for
grazing or wildlife habitat. Corn, small grain, soybeans,
alfalfa, and tame grasses are the main crops. This
association is suited to cultivated crops, range, and
tame pasture and hay. Reducing wetness is the main
concern in managing the major soils for crops.

9. Davis-Enet-Bon Association

Well drained and moderately well drained, nearly level to
moderately sloping, loamy soils on flood plains, terraces,
fans, and foot slopes

This association is along the Big Sioux River. Slopes
dominantly are nearly level but are gently sloping or
moderately stoping on some foot slopes and fans.

This association makes up about 6 percent of the
county. It is about 25 percent Davis soils, 20 percent
Enet soils, 20 percent Bon soils, and 35 percent minor
soils.

The well drained Davis soils are on flood plains, foot
slopes, and fans. Slopes range from 0 to 9 percent.
Typically, the surface layer is very dark gray loam. The
subsoil is stratified very dark gray loam, very dark
grayish brown fine sandy loam, brown sandy loam, and
grayish brown and dark grayish brown loam. It is
calcareous in the lower part.

The well drained Enet soils are on terraces. Slopes
range from 0O to 2 percent. Typically, the surface layer is
very dark gray loam. The subsoil is very dark gray loam
and dark grayish brown sandy loam. The underlying
material is light yellowish brown and brown, stratified,
calcareous very gravelly sand and gravelly sand.

The moderately well drained Bon soils are on flood
plains. Slopes range from 0 to 2 percent. Typically, the
surface layer is dark gray loam. The subsurface layer is
gray loam. The subsoil is grayish brown loam. The
underlying material is grayish brown, mottled, stratified
loam and fine sandy loam that has thin layers of silt
loam and loamy sand. These soils are calcareous
throughout.

Minor in this association are the Alcester, Chaska,
Clamo, Dempster, Graceville, and Lamo soils. Alcester
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soils are in positions on the landscape similar to those
of the Davis soils. They have less sand throughout than
the Davis soils. The somewhat poorly drained Chaska
and Lamo soils and the poorly drained Clamo soils are
lower on the flood plains than the Bon soils. Dempster
and Graceville soils are on the slightly higher terraces.
Dempster soils are 20 to 40 inches deep over gravelly
material. Graceville soils are 40 to 60 inches deep over
gravelly material.

About 75 percent of this association is cropland.
Some of the acreage is irrigated. Corn, small grain,
soybeans, alfalfa, and tame grasses are the main crops.
This association is suited to cultivated crops, range, and
tame pasture and hay. Conserving moisture and
controlling water erosion are the main management
concerns.

Well Drained, Somewhat Poorly Drained, and Poorly
Drained, Nearly Level to Gently Rolling, Siity and
Loamy Solls on Terraces, Uplands, and Flood Plains

These soils dominantly are nearly level to gently
sloping but are undulating or gently rolling in places.
They make up about 11 percent of the county. About 60
percent of the acreage is cropland. Corn, small grain,
soybeans, alfalfa, and tame grasses are the main crops.
Controlling water erosion on the gently rolling soils and
removing excess water along drainageways are the
main management concerns.

10. Dempster-Flandreau-Lamo Assoclation

Well drained, somewhat poorly drained, and poorly
drained, nearly level to gently rolling, silty and loamy
soils on terraces, uplands, and flood plains

This association is dissected by many drainageways.
The drainage pattern is well defined. Slopes dominantly
are nearly level to gently sloping but are gently rolling in
places.

This association makes up about 11 percent of the
county. It is about 35 percent Dempster soils, 25
percent Flandreau soils, 15 percent Lamo soils, and 25
percent minor soils (fig. 5).

The well drained Dempster soils are on terraces.
They have slopes of 0 to 9 percent. Typically, the
surface layer is dark grayish brown silt loam. The
subsoil is grayish brown, pale brown, and light yellowish
brown silt loam and silty clay loam. It is calcareous in
the lower part. The underlying material is brown,
stratified, calcareous very gravelly sand and gravelly
sand.
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Figure 5.—Pattern of soils and parent material in the Dempster-Flandreau-Lamo association.

The well drained Flandreau soils are on smooth side
slopes on uplands and terraces. They have slopes of 0
to 9 percent. Typically, the surface layer is very dark
grayish brown loam. The subsoil is dark grayish brown,
brown, and yellowish brown loam, silt loam, and sandy
loam. The underlying material is light yellowish brown,
calcareous loamy sand.

The poorly drained and somewhat poorly drained
Lamo soils are on flood plains. They have slopes of 0 to
2 percent. Typically, the surface layer is very dark gray
silty clay loam. The subsurface layer is dark gray silty
clay loam. The subsoil is gray, mottled silty clay loam.
The underlying material is light olive gray siit loam and
loam. These soils are calcareous throughout.

Minor in this association are the Baltic, Bon, Doland,
Graceville, Grovena, Houdek, Maddock, Shindler, and
Talmo soils. Baltic soils have more clay than the Lamo
soils. They are in positions on the landscape similar to

those of the Lamo soils. The moderately well drained
Bon soils are on flood plains. Doland, Graceville, and
Grovena soils are in positions on the landscape similar
to those of the Dempster and Flandreau soils. Doland
and Grovena soils are not underlain by gravelly
material. Graceville soils are 40 to 60 inches deep over
gravelly material. Houdek and Shindler soils formed in
loamy glacial till. They are on the steeper parts of the
landscape. The sandy Maddock soils are on the higher
parts of the landscape. Talmo soils are less than 14
inches deep over gravelly material. They are on terrace
scarps.

About 60 percent of this association is cropland.
Corn, small grain, soybeans, alfalfa, and tame grasses
are the main crops. The steeper areas along the major
drainageways support native grasses and are used for
grazing. This association is suited to cultivated crops,
tame pasture and hay, and range. Controlling water



Moody County, South Dakota 13

erosion and conserving moisture are the main concerns Reducing wetness is the main concern in managing the
in managing the Dempster and Flandreau soils. Lamo soils.
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The map units on the detailed soil maps at the back
of this survey represent the soils in the survey area.
The map unit descriptions in this section, along with the
soil maps, can be used to determine the suitability and
potential of a soil for specific uses. They also can be
used to plan the management needed for those uses.
More information on each map unit, or soil, is given
under "Use and Management of the Soils.”

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

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

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

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

Some map units are made up of two or more major
soils. These map units are called soil complexes. A soil
complex consists of two or more soils, or 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.
Egan-Ethan complex, 2 to 6 percent slopes, is an
example.

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

Because of variations in the design and composition
of the map units or changes and refinements in series
concepts, the names of the map units in this survey do
not coincide exactly with those in the published surveys
of Brookings, Lake, and Minnehaha Counties in South
Dakota and Pipestone County in Minnesota.

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

Soil Descriptions

Ac—Alcester silty clay loam. This deep, moderately
well drained, nearly level soil is on flood plains, foot
slopes, and alluvial fans. It is occasionally flooded for
brief periods after heavy rainfall or rapid snowmelt.
Areas are 5 to more than 500 acres in size and are
long and narrow.

Typically, the surface soil is very dark gray silty clay
loam about 13 inches thick. The subsoil to a depth of
60 inches or more is dark gray, dark grayish brown, and
very dark grayish brown, friable silty clay loam. In some
areas the subsoil contains more sand. In other areas
free carbonates are at a depth of 20 to 36 inches. In
some places gravelly material is below a depth of 40
inches. In other places the soil is subject to rare
flooding.

Included with this soil in mapping are small areas of
Clamo soils. These soils make up less than 10 percent
of any one mapped area. They are poorly drained and
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are on low parts of the flood plains. They contain more
clay than the Alcester soil.

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

Most of the acreage is cropland. Corn, soybeans,
alfaifa, and oats are the main crops. This soil is well
suited to cultivated crops. It has few limitations. In some
years fieldwork is delayed because of runoff from
adjacent soils or because of stream overflow, but in
most years the additional moisture is beneficial.

This soil is well suited to tame pasture and hay.
Altalfa, Garrison creeping foxtail, intermediate
wheatgrass, and smooth bromegrass are examples of
suitable pasture plants.

Generally, no major hazards or limitations affect the
use of this soil for range; however, surface compaction
is a problem if the range is grazed during wet periods.
Restricted grazing during these periods helps to prevent
compaction and deterioration of tilth.

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

The capability unit is I-1; Overflow range site;
windbreak suitability group 1; pasture suitability group
K.

Ad—Alwilda sandy loam. This somewhat
excessively drained, nearly level soil is on terraces. It is
moderately deep over gravelly material. It is subject to
rare flooding. Areas are 10 to 100 acres in size and are
irregular in shape.

Typically, the surface layer is very dark grayish
brown sandy loam about 10 inches thick. The subsoil is
about 19 inches thick. It is very friable. It is very dark
grayish brown and brown sandy loam in the upper part
and brown loamy sand in the lower part. The underlying
material to a depth of 60 inches is pale brown,
calcareous, stratified gravelly sand and very gravelly
sand. In some areas the gravelly material is at a depth
of 14 to 20 inches. In others the upper part of the
subsoil contains more sand.

Included with this soil in mapping are small areas of
Davis, Dimo, and Enet soils. These soils make up less
than 15 percent of any one mapped area. The well
drained Davis soils are on the slightly lower parts of the
landscape. They do not have gravelly material within a
depth of 40 inches. Dimo and Enet soils contain more
clay in the subsoil than the Alwilda soil. The somewhat
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poorly drained Dimo soils are in swales. The well
drained Enet soils are in positions on the landscape
similar to those of the Alwilda soil.

The content of organic matter is moderate and
fertility medium in the Alwilda soil. Tilth is good.
Permeability is moderately rapid in the upper part of the
profile and rapid in the gravelly underlying material.
Available water capacity is low. Runoff is slow. The
shrink-sweil potential is low.

Most of the acreage is cropland. Corn, soybeans,
alfalfa, and oats are the main crops. Some areas are
irrigated. This soil is suited to cuitivated crops, but it is
somewhat droughty. Unless irrigated, it is better suited
to small grain than to late-maturing crops, such as corn.
Measures that conserve moisture and control wind
erosion are the main management needs. Examples are
minimizing tillage, including grasses and legumes in the
cropping system, and leaving crop residue on the
surface.

This soil is suited to tame pasture and hay, but it is
somewhat droughty. Alfalfa, intermediate wheatgrass,
and smooth bromegrass are examples of suitable
pasture plants.

If this soil is used for range, wind erosion is a hazard
in overgrazed areas. Proper stocking rates and timely
deferment of grazing or rotation grazing help to
maintain maximum productivity and control erosion.

This soail is suited to windbreaks and environmental
plantings, but it is droughty. Windbreaks can be
established, but optimum survival and growth are
unlikely. Preparing the site for planting in the spring
helps to control wind erosion.

The capability unit is llls-1; Sandy range site;
windbreak suitability group 6G; pasture suitability group
D1.

Ar—Arlo loam. This poorly drained, nearly level soil
is on flood plains. It is moderately deep over gravelly
material. It is occasionally flooded for brief periods after
heavy rainfall or rapid snowmelt. Areas are 10 to more
than 500 acres in size and are irregular in shape.

Typically, the surface layer is very dark gray loam
about 8 inches thick. The subsoil is gray and olive gray,
mottled, friable loam about 16 inches thick. The
underlying material to a depth of 60 inches is pale
yellow and light brownish gray, stratified gravelly loamy
sand, gravelly sand, and very gravelly sand. The soil is
calcareous throughout. Some areas are shallow over
gravelly material.

included with this soil in mapping are small areas of
Baltic, Dimo, and Lamo soils. These soils make up less
than 15 percent of any one mapped area. The very
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poorly drained Baltic saoils are slightly lower on the flood
plains than the Arlo soil. Also, they contain more clay
throughout and do not have gravelly material within a
depth of 40 inches. The somewhat poorly drained Dimo
soils are slightly higher on the landscape than the Arlo
soil. Lamo soils do not have gravelly material within a
depth of 40 inches. They are in positions on the flood
plains similar to those of the Arlo soil.

The content of organic matter is moderate and
fertility low in the Arlo soil. Tilth is fair. Permeability is
moderate in the subsoil and rapid in the gravelly
underlying material. Available water capacity is
moderate. A seasonal high water table is at a depth of
0.5 foot to 2.0 feet. Runoff is slow. The shrink-swell
potential is moderate in the subsoil and low in the
gravelly underlying material.

Most of the acreage is cropland. Corn and soybeans
are the main crops. This soil is suited to cultivated
crops. It is better suited to late planted crops than to
early planted crops. In most years wetness delays
fieldwork. The high content of lime in the surface layer
adversely affects the availability of plant nutrients.
Reducing wetness, controlling wind erosion, and
improving fertility are the main management concerns.
Chiseling or subsoiling increases the rate of water
intake. Returning crop residue to the soil, applying
animal manure, deferring tillage when the soil is wet,
and including grasses and legumes in the cropping
system help to control wind erosion and improve fertility
and tilth. Windbreaks also help to control wind erosion.

This soil is well suited to tame pasture and hay.
Garrison creeping foxtail, reed canarygrass, smooth
bromegrass, and alfalfa are examples of suitable
pasture plants.

Generally, no major hazards or limitations affect the
use of this soil for range; however, surface compaction
is a problem. Proper stocking rates and timely
deferment of grazing or rotation grazing help to
maintain maximum productivity and prevent compaction.

This soil generally is well suited to windbreaks and
environmental plantings; however, it is unsuited to silver
maple because of the high content of lime. Most
climatically suited trees and shrubs grow well,
especially those that require an abundant supply of
moisture. Preparing the site for planting in the spring
helps to control wind erosion.

The capability unit is 11lw-3; Subirrigated range site;
windbreak suitability group 2W, pasture suitability group
A

Ba—Baltic silty clay loam. This deep, very poorly
drained, level soil is on flood plains and in depressions
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on uplands. It is panded after periods of heavy rainfall
or rapid snowmelt. Areas are 5 to more than 300 acres
in size and are oval or long and narrow.

Typically, the surface layer is dark gray silty clay
loam about 13 inches thick. The subsoil extends to a
depth of 60 inches or more. It is firm. It is dark gray and
gray silty clay in the upper part; light gray, mottled silty
clay in the next part; and light gray, mottled silty clay
loam in the lower part. The soil is calcareous
throughout. In places free carbonates are at a greater
depth.

Included with this soil in mapping are small areas of
Arlo, Chancellor, Lamo, Salmo, and Wakonda soils.
These soils make up less than 15 percent of any one
mapped area. The poorly drained Arlo soils are slightly
higher on the flood plains than the Baltic soil. They are
underlain by gravelly material at a depth of 20 to 40
inches. The somewhat poorly drained Chancellor soils
are in swales. The somewhat poorly drained and poorly
drained Lamo soils are slightly higher on the flood
plains than the Baltic soil. Also, they contain less clay
throughout. Salmo soils have visible salts at or near the
surface. They are in positions on the landscape similar
to those of the Baltic soil. The moderately well drained
Wakonda soils are on slight rises.

The content of organic matter and fertility are high in
the Baltic soil. Tilth is poor. Permeability is slow.
Available water capacity is high. A seasonal high water
table is within a depth of 2 feet. As much as 2 feet of
water ponds on the surface during some wet periods.
Runoff is ponded. The shrink-swell potential is high.

Most of the acreage supports native grasses and is
used for grazing. Surface compaction is a problem.
Proper stocking rates and timely deferment of grazing
or rotation grazing help to prevent compaction and
deterioration of tilth and maintain maximum productivity.
Many areas are potential sites for excavated ponds.

Corn and soybeans are the main crops in drained
areas. This sail generally is unsuited to cultivated crops
unless it is drained. In wet years it is better suited to
late planted crops than early planted crops. It becomes
compacted if cultivated when wet. Reducing wetness
and improving tilth are the main management concerns.
Chiseling or subsoiling increases the rate of water
intake. Returning crop residue to the soil, deferring
tillage when the soil is wet, and including grasses and
legumes in the cropping system improve tilth.

This soil is suited to tame pasture and hay. Garrison
creeping foxtail and reed canarygrass are examples of
suitable pasture plants.

This soil is unsuited to windbreaks and environmental
plantings unless it is drained. The trees and shrubs that
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require an abundant moisture supply grow especially
well where the soil is drained.

The capability unit is Vw-2 in undrained areas and
Illw-1 in drained areas; Shallow Marsh range site;
windbreak suitability group 10 in undrained areas and 2
in drained areas; pasture suitability group B2 in
undrained areas and A in drained areas.

Bb—Baltic silty clay loam, ponded. This deep, very
poorly drained, level soil is on flood plains and in
depressions on uplands. It is ponded most of the year.
Areas are 5 to several hundred acres in size and are
oval or long and narrow.

Typically, the surface layer is dark gray silty clay
loam about 13 inches thick. The subsoil extends to a
depth of 60 inches or more. It is firm. It is dark gray and
gray silty clay in the upper part; light gray, mottled silty
clay in the next part; and light gray, mottled silty clay
loam in the lower part. The soil is calcareous
throughout. In some areas the content of clay is lower.
in others sand and gravel are below a depth of 40
inches. In places free carbonates are at a greater
depth.

Included with this soil in mapping are small areas of
Lamo and Salmo soils. These soils make up less than
10 percent of any one mapped area. The somewhat
poorly drained and poorly drained Lamo soils are
slightly higher on the flood plains than the Baltic soil.
Also, they contain less clay throughout. Salmo soils
have visible salts at or near the surface. They are
slightly higher on the landscape than the Baltic soil.

The content of organic matter and fertility are high in
the Baltic soil. Permeability is slow. Available water
capacity is high. A seasonal high water table is at or
near the surface. As much as 2 feet of water ponds on
the surface during wet periods. Runoff is ponded. The
shrink-swell potential is high.

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

This soil is unsuited to cultivated crops, tame pasture
and hay, and windbreaks and environmental plantings
because of the ponding.

The capability unit is VIliw-1; windbreak suitability
group 10; no range site or pasture suitability group is
assigned.

BeA—Blendon sandy loam, 0 to 3 percent slopes.
This deep, well drained, nearly level soil is on terraces.

Soil Survey

Areas are 10 to more than 500 acres in size and are
irregular in shape.

Typically, the surface layer is very dark gray sandy
loam about 8 inches thick. The subsoil is about 44
inches thick. It is very friable. It is very dark grayish
brown, dark grayish brown, and grayish brown sandy
loam in the upper part and pale brown loamy sand in
the lower part. The underlying material to a depth of 60
inches is pale brown loamy sand. In places the dark
colors do not extend below a depth of 20 inches.

Included with this soil in mapping are small areas of
Davis, Enet, Flandreau, Grovena, and Maddock soils.
These soils make up less than 15 percent of any one
mapped area. Davis soils contain less sand throughout
than the Blendon soil. They are in swales. Enet,
Flandreau, and Grovena soils are in positions on the
landscape similar to those of the Blendon soil. They
contain more clay in the subsoil than the Blendon soil.
Also, Enet soils are underlain by gravelly material at a
depth of 20 to 40 inches. The excessively drained
Maddock soils are slightly higher on the landscape than
the Blendon soil. Also, they contain more sand
throughout.

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

Most of the acreage is cropland. Some areas are
irrigated. Corn, soybeans, alfalfa, and oats are the main
crops. This soil is suited to cultivated crops. Measures
that conserve moisture and control wind erosion are the
main management needs. Examples;are minimizing
tillage, including grasses and legumes in the cropping
system, and leaving crop residue on the surface.

This soil is suited to tame pasture and hay. Alfalfa,
intermediate wheatgrass, and smooth bromegrass are
examples of suitable pasture plants.

If this soil is used for range, wind erosion is a hazard
in overgrazed areas. Proper stocking rates and timely
deferment of grazing or rotation grazing help to
maintain maximum productivity and control erosion.

This soil is well suited to windbreaks and
environmental plantings. All climatically suited trees and
shrubs grow well. Leaving crop residue on the surface
during site preparation helps to control wind erosion.
Preparing the site for planting in the spring also helps to
control wind erosion.

The capability unit is llls-1; Sandy range site;
windbreak suitability group 5; pasture suitability group
H.
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Bo—Bon loam. This deep, moderately well drained,
nearly level soil is on flood plains. It is occasionally
flooded for brief periods after heavy rainfall or rapid
snowmelt. Areas are 5 to more than 500 acres in size
and are irregular in shape.

Typically, the surface layer is dark gray loam about 9
inches thick. The subsurface layer is gray loam about 8
inches thick. The subsoil is grayish brown, friable loam
about 18 inches thick. The underlying material to a
depth of 60 inches is grayish brown, mottled, stratified
loam and fine sandy loam. It has thin layers of silt loam
and loamy sand. The soil is calcareous throughout. In
some areas the depth to free carbonates is greater. In
places the subsoil contains less sand and more silt.

Included with this soil in mapping are small areas of
Blendon, Chaska, and Lamo soils. These soils make up
less than 15 percent of any one mapped area. The well
drained Blendon soils are higher on the landscape than
the Bon soil. Also, they contain more sand throughout.
The somewhat poorly drained Chaska soils are near
stream channels. The somewhat poorly drained Lamo
soils are slightly lower on the flood plains than the Bon
soil.

The content of organic matter and fertility are high in
the Bon soil. Tilth is good. Permeability is moderate.
Available water capacity is high. A seasonal high water
table is at a depth of 4 to 6 feet. Runoff is slow. The
shrink-swell potential is low.

Most of the acreage is cropland. Corn and soybeans
are the main crops. This soil is well suited to cultivated
crops. It has few limitations. In some years fieldwork is
delayed because of runoff from adjacent soils or
because of stream overflow, but in most years the
additional moisture is beneficial.

This soil is well suited to tame pasture and hay.
Alfalfa, Garrison creeping foxtail, intermediate
wheatgrass, and smooth bromegrass are examples of
suitable pasture plants.

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

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

The capability unit is I-1; Overflow range site;
windbreak suitability group 1; pasture suitability group
K.

Ca—Chancellor silty clay loam. This deep,
somewhat poorly drained, nearly level soil is in swales
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and shallow drainageways on uplands. It is frequently
flooded for brief periods after heavy rainfall or rapid
snowmelt. Areas are 5 to more than 200 acres in size
and are long and narrow.

Typically, the surface soil is very dark gray silty clay
loam about 12 inches thick. The subsoil is about 31
inches thick. It is very dark gray and light olive gray,
firm silty clay in the upper part and pale olive, mottled,
friable, calcareous silty clay loam in the lower part. The
underlying material to a depth of 60 inches is light gray,
mottled, calcareous silty clay loam. In some areas the
subsoil contains less clay. In other areas it contains
more sand.

Included with this soil in mapping are small areas of
Lamo, Moody, Trent, Wakonda, Wentworth, and
Worthing soils. These soils make up less than 15
percent of any one mapped area. The poorly drained
Lamo and moderately well drained Trent soils are in
positions on the landscape similar to those of the
Chancellor soil. The well drained Moody and moderately
well drained Wakonda and Wentworth soils are slightly
higher on the landscape than the Chancellor sail. Also,
Wakonda soils have a high content of lime near the
surface. The very poorly drained Worthing soils are in
depressions.

The content of arganic matter and fertility are high in
the Chancellor soil. Tilth is fair. Permeability is slow.
Available water capacity is high. A seasonal high water
table is at a depth of 0.5 foot to 3.0 feet. Runoff is very
slow. The shrink-swell potential is high.

Most of the acreage is cropland. Corn and soybeans
are the main crops. This soil is well suited to cultivated
crops. Fieldwork may be delayed in some years
because of wetness. The soil becomes compacted if
cultivated when wet. Reducing wetness is the main
management concern. Increasing the rate of water
intake and improving tilth are other management
concerns. Drainage systems help to remove excess
water. Chiseling or subsoiling increases the rate of
water intake. Returning crop residue to the soil,
deferring tillage when soil is wet, and including grasses
and legumes in the cropping system improve tilth. After
periods of heavy rainfall, gullies can form because of
excessive runoff from the more sloping adjacent soils.
Grassed waterways help to prevent gully erosion.

This soil is well suited to tame pasture and hay.
Garrison creeping foxtail, reed canarygrass, smooth
bromegrass, and alfalfa are examples of suitable
pasture plants.

Generally, no major hazards or limitations affect the
use of this soil for range; however, surface compaction
is a problem if the range is grazed during wet periods.
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Restricted grazing during these periods helps to prevent
compaction and deterioration of tilth.

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

The capability unit is llw-1; Overflow range site;
windbreak suitability group 2W, pasture suitability group
A.

Ch—Chaska loam, channeled. This deep, somewhat
poorly drained, nearly level soil is on flood plains along
the Big Sioux River. It is frequently flooded for long
periods after heavy rainfall or rapid snowmelt. Areas are
-5 to more than 2,000 acres in size. They are long and
narrow and are dissected by the river.

Typically, the surface layer is dark gray loam about 7
inches thick. The underlying material to a depth of 60
inches is dark gray and light brownish gray, stratified
loam and fine sandy loam. It has a few strata of sand. It
is mottled in the lower part. The soil is calcareous
throughout.

Included with this soil in mapping are small areas of
Alwilda, Bon, Davis, and Lamo soils. These soils make
up about 10 percent of the unit. They are not so
stratified as the Chaska soil. Also, they are higher on
the flood plains.

The content of organic matter and fertility are high in
the Chaska soil. Permeability is moderately rapid.
Available water capacity is high. A seasonal high water
table is at a depth of 1 to 3 feet. Runoff is slow. The
shrink-swell potential is low.

Most of the acreage supports native vegetation. The
native trees and shrubs that grow along the channel
provide good habitat for wildlife. Pools of water in the
channel provide watering sites for livestock and wildlife.

This soil generally is unsuited to cultivated crops,
tame pasture and hay, and range because the
deposition of scil material by floodwater kills young
seedlings. The soil is suited to environmental plantings.
Because of the meandering channel, trees and shrubs
cannot be planted by machine in most areas. They can
be planted by hand.

The capability unit is VIw-1; Subirrigated range site;
windbreak suitability group 2W; pasture suitability group
B1.

Cm—Clamo silty clay. This deep, poorly drained,
level soil is on flood plains. 1t is occasionally flooded for
long periods after heavy rainfall or rapid snowmelt.
Areas are 5 to more than 500 acres in size and are
irregular in shape.

Soil Survey

Typically, the surface soil is very dark gray silty clay
about 13 inches thick. The subsoil extends to a depth of
60 inches or more. It is firm. The upper part is very dark
gray silty clay. The next part is dark gray, calcareous
silty clay. The lower part is light gray, calcareous silty
clay loam. In places the soil is calcareous throughout.

Included with this soil in mapping are small areas of
Alcester, Bon, Davis, Dimo, and Lamo soils. These soils
make up less than 10 percent of any one mapped area.
They contain less clay throughout than the Clamo soil.
Also, they are slightly higher on the flood plains.

The content of organic matter and fertility are high in
the Clamo soil. Tilth is poor. Permeability is slow.
Available water capacity is high. A seasonal high water
table is at a depth of 0.5 foot to 3.0 feet. Runoff is very
slow. The shrink-swell potential is high.

Most of the acreage is cropland. Corn and soybeans
are the main crops. This soil is suited to cultivated
crops, but wetness is a limitation. Fieldwork is delayed
during wet periods. The soil becomes compacted if
cultivated when wet. Reducing wetness is the main
management concern. Increasing the rate of water
intake and improving tilth are other management
concerns. Drainage systems help remove excess water,
but suitable outlets may not be available. Chiseling or
subsoiling increases the rate of water intake. Returning
crop residue to the soil, deferring tillage when the soil is
wet, and including grasses and legumes in the cropping
system improve tilth.

This soil is well suited to tame pasture and hay.
Garrison creeping foxtail, reed canarygrass, smooth
bromegrass, and alfaifa are examples of suitable
pasture plants.

Generally, no major hazards or limitations affect the
use of this soil for range; however, surface compaction
is a probiem if the range is grazed during wet periods.
Restricted grazing during these periods helps to prevent
compaction and deterioration of tilth.

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

The capability unit is lllw-2; Overflow range site;
windbreak suitability group 2W, pasture suitability group
A

DaA—Davis loam, 0 to 2 percent slopes. This deep,
well drained, nearly level soil is on flood plains, foot
slopes, and fans. It is occasionally flooded for brief
periods after heavy rainfall or rapid snowmelt. Areas are
5 to 150 acres in size and are irregular in shape.
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Typically, the surface soil is very dark gray loam
about 12 inches thick. The subsoil extends to a depth of
60 inches or more. It is stratified very dark gray, grayish
brown, and dark grayish brown, friable loam and very
dark grayish brown and brown, very friable fine sandy
loam and sandy loam. It is calcareous in the lower part.
In some areas the soil is calcareous within a depth of
20 inches. In others the surface layer and subsoil
contain more silt. In places sandy material is below a
depth of 40 inches.

Included with this soil in mapping are small areas of
Blendon, Clamo, Enet, and Lamo soils. These soils
make up less than 10 percent of any one mapped area.
The well drained Blendon soils are in positions on the
landscape similar to those of the Davis soil. They
contain more sand throughout than the Davis soil. The
poorly drained Clamo and somewhat poorly drained
Lamo soils are lower on the landscape than the Davis
soil. Also, they contain less sand throughout. Enet soils
are underlain by gravelly material at a depth of 20 to 40
inches. They are slightly higher on the landscape than
the Davis sail.

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

Most of the acreage is cropland. Corn, soybeans,
and small grain are the main crops. This soil is well
suited to cultivated crops. In some years fieldwork is
delayed because of runoff from adjacent soils or
because of stream overflow, but in most years the
additional moisture is beneficial.

This soil is well suited to tame pasture and hay. It
has few limitations. Alfalfa, Garrison creeping foxtail,
intermediate wheatgrass, and smooth bromegrass are
examples of suitable pasture plants.

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

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

The capability unit is I-1; Overflow range site;
windbreak suitability group 1; pasture suitability group
K.

DaB—Davis loam, 2 to 9 percent slopes. This deep,
well drained, gently sloping and moderately sloping soil
is on foot slopes and alluvial fans. It receives runoff
from adjacent slopes after heavy rainfall or rapid
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snowmelt. Areas are 5 to more than 75 acres in size
and are irregular in shape.

Typically, the surface soil is very dark gray loam
about 12 inches thick. The subsoil extends to a depth of
60 inches or more. It is stratified very dark gray, grayish
brown, and dark grayish brown, friable loam and very
dark grayish brown and brown, very friable fine sandy
loam and sandy loam. It is calcareous in the lower part.

Included with this soil in mapping are small areas of
Blendon and Houdek soils. These soils make up less
than 15 percent of any one mapped area. Blendon soils
contain more sand and less clay throughout than the
Davis soil. They are in positions an the landscape
similar to those of the Davis soil. Houdek soils do not
have dark colors below a depth of 20 inches. They are
on uplands.

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

Most of the acreage is cropland. Corn, soybeans,
alfalfa, and oats are the main crops. This soil is well
suited to cultivated crops. Controlling water erosion is
the main management concern. Minimizing tillage,
leaving crop residue on the surface, and including
grasses and legumes in the cropping system help to
prevent excessive soil loss. Contour farming, terraces,
and grassed waterways also help to control the erosion
caused by runoff from adjacent slopes.

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

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

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

The capability unit is lle-1; Silty range site; windbreak
suitability group 3; pasture suitability group F.

Dc—Davison-Crossplain clay loams. These deep,
nearly level soils are on uplands. The moderately well
drained Davison soil is on slight rises above the
Crossplain soil. The somewhat poorly drained
Crossplain soil is in shallow drainageways. It is
frequently flooded for brief periods after heavy rainfall or
rapid snowmelt. Areas are 5 to more than 50 acres in
size and are long and narrow. They are 45 to 65
percent Davison soil and 25 to 40 percent Crossplain
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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 Davison soil is dark
gray clay loam about 8 inches thick. The subsoil is
grayish brown, light brownish gray, and pale yellow,
friable clay loam about 24 inches thick. It has
accumulations of salts in the lower part. The underlying
material to a depth of 60 inches is pale yellow and light
gray, mottled clay loam. The soil is calcareous
throughout. In places the subsoil contains less sand.

Typically, the surface layer of the Crossplain soil is
very dark gray clay loam about 9 inches thick. The
subsurface layer also is very dark gray clay loam. It is
about 7 inches thick. The subsoil is about 36 inches
thick. It is mottled, firm, and calcareous. It is gray and
pale olive clay in the upper part and light olive gray clay
loam in the lower part. The underlying material to a
depth of 60 inches is light gray and light brownish gray,
mottled, calcareous clay loam. In some areas the
subsoil contains less clay. In other areas it contains
less sand.

Included with these soils in mapping are small areas
of Bonilla, Doland, Grovena, Houdek, and Lamo soils.
These included soils make up less than 10 percent of
any one mapped area. They do not have a high content
of lime within a depth of 16 inches. The moderately well
drained Bonilla soils contain less clay in the subsaoit
than the Crossplain soil. They are in positions on the
landscape similar to those of the Crossplain soil. The
well drained Doland, Grovena, and Houdek soils are
higher on the landscape than the Davison and
Crossplain soils. They do not have dark colors below a
depth of 20 inches. The poorly drained Lamo soils are
on narrow flood plains. They have free carbonates at or
near the surface.

The content of organic matter is moderate in the
Davison soil and high in the Crossplain soil. Fertility is
low in the Davison soil and high in the Crossplain soil.
Tilth is fair in both soils. Permeability is moderate in the
upper part of the Davision soil and moderately slow in
the underlying material. It is slow in the Crossplain sail.
Available water capacity is high in both soils. A
seasonal high water table is at a depth of 2.0 to 4.0 feet
in the Davison soil and 0.5 foot to 3.0 feet in the
Crossplain soil. Runoff is slow on both soils. The shrink-
swell potential is moderate in the Davison soil and high
in the Crossplain soil.

Most of the acreage is cropland. Corn and soybeans
are the main crops. These soils are suited to cultivated
crops. Farming may be delayed in some years because
of wetness. The high content of lime in the surface layer

Soil Survey

of the Davison soil adversely affects the availability of
plant nutrients and results in a high susceptibility to
wind erosion. The Crossplain soil becomes compacted
if tiled when wet. Reducing wetness in the Crossplain
soil and controlling wind erosion on the Davison soil are
the main management concerns. Improving fertility in
the Davison soil and improving tilth in the Crossplain
soil are other inanagement concerns. Minimizing tillage,
leaving crop residue on the surface, applying animal
manure, deferring tillage during wet periods, and
including grasses and legumes in the cropping system
improve fertility and tilth. Drainage systems help to
remove excess water from the Crossplain soil. After
periods of heavy rainfall, gullies can form because of
excessive runoff from the more sloping adjacent areas.
Grassed waterways help to prevent gully erosion.

These soils are well suited to tame pasture and hay.
Alfalfa and smooth bromegrass are examples of
suitable pasture plants. Garrison creeping foxtail and
reed canarygrass grow well on the Crossplain soil.

Generally, no major hazards or limitations affect the
use of these soils for range; however, surface
compaction is a problem if areas of the Crossplain soil
are grazed during wet periods. Restricted grazing
during these periods helps to prevent compaction and
deterioration of tilth.

These soils are suited to windbreaks and
environmental plantings. Most climatically suited trees
and shrubs grow well, however, silver maple does not
grow well on the Davison soil. The trees and shrubs
that require an abundant supply of moisture grow
especially well on the Crossplain soil.

The Davison soil is in capability unit lls-4, Limy
Subirrigated range site, windbreak suitability group 3,
and pasture suitability group F; the Crossplain soil is in
capability unit llw-1, Overflow range site, windbreak
suitability group 2W, and pasture suitability group A.

DeA—Delmont loam, 0 to 2 percent slopes. This
somewhat excessively drained, nearly level sail is on
terraces. It is shallow over gravelly material. Areas are
10 to more than 100 acres in size and are irregular in
shape.

Typically, the surface layer is very dark gray loam
about 8 inches thick. The subsoil is dark gray and dark
grayish brown, very friable loam about 8 inches thick.
The underlying material to a depth of 60 inches is
multicolored, calcareous, stratified very gravelly loamy
sand, gravelly loamy sand, and gravelly sand. In some
areas the depth to gravelly material is 20 to 40 inches.

included with this soil in mapping are small areas of
Dempster and Talmo soils. These soils make up less
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than 10 percent of any one mapped area. The silty
Dempster soils are underlain by gravelly material at a
depth of 20 to 40 inches. They are in positions on the
tandscape similar to those of the Delmont soil. Talmo
soils are underfain by gravelly material within a depth of
14 inches. They are on the more sloping parts of the
landscape.

The content of organic matter is moderate and
fertility medium in the Delmont soil. Tilth is good.
Permeability is moderate in the upper part of the profile
and rapid in the underlying material. Available water
capacity is low. Runoff is slow. The shrink-swell
potential is low.

Most of the acreage is cropland. Some areas are
irrigated. This soil is suited to cultivated crops but is
droughty late in the growing season. Unless irrigated, it
is better suited to small grain than to late-maturing
crops. Measures that conserve moisture are the main
management needs. Examples are minimizing tillage
and leaving crop residue on the surface.

This soil is suited to tame pasture and hay. Crested
wheatgrass and pubescent wheatgrass are examples of
suitable pasture plants.

Generally, no major hazards or limitations affect the
use of this soil for range, but productivity is low
because the soil is droughty. Proper stocking rates and
timely deferment of grazing or rotation grazing help to
maintain maximum productivity.

This soil is suited to windbreaks and environmental
plantings, but it is droughty. Trees and shrubs can be
established, but optimum survival and growth are
unlikely. Drought-resistant species should be selected
for planting.

The capability unit is Ills-3; Shallow to Gravel range
site; windbreak suitability group 6G; pasture suitability
group D2.

DgD—Delmont-Talmo compiex, 6 to 40 percent
slopes. These moderately sloping to steep soils are on
uplands. They are on breaks along the major streams
and their tributaries. The somewhat excessively drained
Delmont soil is shallow over gravelly material. It is on
smooth, low side slopes. The excessively drained
Talmo soil is very shallow over gravelly material. It is on
convex upper side slopes and on knolls. Some areas
are dissected by well defined drainageways. Areas are
10 to more than 500 acres in size and are irregular in
shape. They are 40 to 55 percent Delmont soil and 30
to 45 percent Talmo soil. The two soils occur as areas
so closely intermingled or so small that mapping them
separately is not practical.

23

Typically, the surface layer of the Delmont sail is very
dark gray loam about 8 inches thick. The subsoil is dark
gray and dark grayish brown, very friable loam about 8
inches thick. The underlying material to a depth of 60
inches is multicolored, calcareous, stratified very
gravelly loamy sand, gravelly loamy sand, and gravelly
sand. In some areas the depth to gravelly material is 20
to 40 inches.

Typically, the surface layer of the Talmo soil is dark
gray gravelly loam about 8 inches thick. The underlying
material to a depth of 60 inches is brown, stratified very
gravelly loamy sand, gravelly sand, and very gravelly
sand. The soil is calcareous throughout. In some areas
the surface layer is not so dark.

Included with these soils in mapping are small areas
of Dempster, Houdek, and Shindler soils. These
included soils make up less than 20 percent of any one
mapped area. The silty Dempster soils are underlain by
gravelly material at a depth of 20 to 40 inches. They are
on the less sloping parts of the landscape. Houdek and
Shindler soils do not have gravelly underlying material.
Houdek soils are in positions on the landscape similar
to those of the Delmont soil. Shindler soils are in
positions similar to those of the Talmo soil.

The content of organic matter is moderate in the
Delmont soil and low in the Talmo soil. Fertility is
medium in the Delmont soil and low in the Talmo soil.
Permeability is moderate in the upper part of the
Deimont soil and rapid in the underlying material. It is
rapid in the Talmo soil. Available water capacity is low
in the Delmont soil and very low in the Talmo soil.
Runoff is rapid on both soils. The shrink-swell potential
is low.

Most of the acreage supports native grasses and is
used for grazing. Productivity is low because these soils
are droughty. Water erosion is a hazard unless an
adequate plant cover is maintained. In places gullies
form along cattle trails. Fencing and other means of
controlling livestock traffic patterns can help to prevent
gullying.

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

The Delmont soil is in capability unit Vle-8, Shallow
to Gravel range site, and pasture suitability group D2;
the Talmo soil is in capability unit Vlls-2, Very Shallow
range site, and pasture suitability group NS; both soils
are in windbreak suitability group 10.

DmA—Dempster silt loam, 0 to 2 percent slopes.
This well drained, nearly level soil is on terraces. It is
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moderately deep over gravelly material. Areas are 10 to
more than 500 acres in size and are irregular in shape.

Typically, the surface layer is dark grayish brown silt
loam about 8 inches thick. The subsoil is about 28
inches thick. it is friable. It is grayish brown silt loam in
the upper part; pale brown silty clay loam in the next
part; and light yeilowish brown, calcareous silt loam in
the lower part. The underlying material to a depth of 60
inches is brown, stratified, calcareous very gravelly
sand and gravelly sand. In places the subsoil contains
more sand. In some areas loamy glacial till is at a depth
of 40 to 60 inches.

Included with this soil in mapping are small areas of
Delmont, Doland, Graceville, and Kranzburg soils.
These soils make up less than 15 percent of any one
mapped area. Deimont, Doland, and Kranzburg soils
are in positions on the landscape similar to those of the
Dempster soil. The somewhat excessively drained
Delmont soils are underlain by gravelly material at a
depth of 14 to 20 inches. The well drained Doland and
Kranzburg soils do not have gravelly material within a
depth of 60 inches. Graceville soils are more than 40
inches deep over gravelly material. They are slightly
lower on the landscape than the Dempster soil.

The content of organic matter is high and fertility
medium in the Dempster soil. Tilth is good. Permeability
is moderate in the upper part of the profile and rapid in
the underlying material. Available water capacity is
moderate. Runoff is slow. The shrink-swell potential is
moderate in the upper part of the profile and low in the
underlying material.

Most of the acreage is cropland. Many areas are
irrigated. This soil is well suited to cultivated crops, but
it is droughty late in the growing season. Unless
irrigated, it is better suited to small grain than to late-
maturing crops. Measures that conserve moisture are
the main management needs. Examples are minimizing
tillage and leaving crop residue on the surface.

This soil is suited to tame pasture and hay. Alfalfa,
intermediate wheatgrass, and smooth bromegrass are
examples of suitable pasture plants.

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

This soil is suited to windbreaks and environmental
plantings, but it is droughty. Trees and shrubs can be
established, but optimum survival and growth are
unlikely. Drought-resistant species should be selected
for planting.

The capability unit is lls-3; Silty range site; windbreak
suitability group 6G; pasture suitability group D1.

Soil Survey

DmB—Dempster silt loam, 2 to 6 percent slopes.
This well drained, gently sloping soil is on terraces. It is
moderately deep over gravelly material. Areas are 5 to
more than 50 acres in size and are irreqular in shape.

Typically, the surface layer is dark grayish brown silt
loam about 8 inches thick. The subsoil is about 28
inches thick. It is friable. It is grayish brown silt loam in
the upper part; pale brown silty clay loam in the next
part; and light yellowish brown, calcareous silt loam in
the lower part. The underlying material to a depth of 60
inches is brown, calcareous, stratified very gravelly
sand and gravelly sand. In some areas the subsoil
contains more sand. In others loamy glacial till is at a
depth of 40 to 60 inches.

Included with this soil in mapping are small areas of
Delmont, Doland, Graceville, Kranzburg, and Talmo
soils. These soils make up less than 15 percent of any
one mapped area. Delmont, Doland, and Kranzburg
soils are in positions on the landscape similar to those
of the Dempster soil. The somewhat excessively
drained Delmont soils are undetlain by gravelly material
at a depth of 14 to 20 inches. Doland and Kranzburg
soils do not have gravelly underlying material within a
depth of 60 inches. Graceville soils are more than 40
inches deep over gravelly material. They are in swales.
The excessively drained Talmo scils are underlain by
gravelly material within a depth of 14 inches. They are
on the more sloping parts of the landscape.

The content of organic matter is high and fertility
medium in the Dempster soil. Tilth is good. Permeability
is moderate in the upper part of the profile and rapid in
the gravelly underlying material. Available water
capacity is moderate. Runoff is medium. The shrink-
swell potential is moderate in the upper part of the
profile and low in the underlying material.

Most of the acreage is cropland. Some areas are
irrigated. This soil is suited to cultivated crops, but it is
droughty. Unless irrigated, it is better suited to small
grain than to late-maturing crops. Measures that
conserve moisture and control water erosion are the
main management needs. Examples are minimizing
tillage, feaving crop residue on the surface, and farming
on the contour.

This soil is suited to tame pasture and hay. Alfalfa,
intermediate wheatgrass, and smooth bromegrass are
examples of suitable pasture plants.,

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

This soil is suited to windbreaks and environmental
plantings, but it is droughty. Trees and shrubs can be
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established, but optimum survival and growth are
unlikely. Drought-resistant species should be selected
for planting.

The capability unit is lle-5; Silty range site; windbreak
suitability group 6G; pasture suitability group D1.

DnB—Dempster-Taimo complex, 2 to 9 percent
slopes. These gently sloping and moderately sloping
soils are on terraces. Slopes generally are short and
smooth. The well drained Dempster soil is moderately
deep over gravelly material. It is on low side slopes.
The excessively drained Talmo soil is very shallow over
gravelly material. It is on the upper side slopes and
knolls. Areas are 10 to more than 500 acres in size and
are irregular in shape. They are 55 to 70 percent
Dempster soil and 15 to 30 percent Talmo 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 Dempster soil is
dark grayish brown silt loam about 8 inches thick. The
subsoil is about 28 inches thick. It is friable. It is grayish
brown siit loam in the upper part; pale brown silty clay
loam in the next part; and light yellowish brown,
calcareous silt loam in the lower part. The underlying
material to a depth of 60 inches is brown, stratified,
calcareous very gravelly sand and gravelly sand. In
some areas the subsoil contains more sand. In places
loamy glacial till is at a depth of 40 to 60 inches.

Typically, the surface layer of the Talmo soil is dark
gray gravelly loam about 8 inches thick. The underlying
material to a depth of 60 inches is brown, stratified very
gravelly loamy sand, gravelly sand, and very gravelly
sand. The soil is calcareous throughout. In some places
loamy glacial till is at a depth of 40 to 60 inches. In
other places the surface layer is not so dark.

Included with these soils in mapping are small areas
of Doland, Graceville, Houdek, and Kranzburg soils.
These included soils make up less than 20 percent of
any one mapped area. Doland, Houdek, and Kranzburg
soils do not have gravelly material within a depth of 60
inches. They are in positions on the landscape similar
to those of the Dempster and Talmo soils. The well
drained Graceville soils are underlain by gravelly
material at a depth of 40 to 60 inches. They are in
swales.

The content of organic matter is high in the Dempster
soil and low in the Talmo soil. Fertility is medium in the
Dempster soil and low in the Talmo soil. Tilth is good in
both soils. Permeability is moderate in the upper part of
the Dempster soil and rapid in the underlying material.
It is rapid in the Talmo soil. Available water capacity is
moderate in the Dempster soil and very low in the

25

Talmo soil. Runoff is medium on the Dempster soil and
slow on the Talmo soil. The shrink-swell potential is
moderate in the upper part of the Dempster sail and low
in the gravelly underlying material. It is low in the Talmo
soil.

Most of the acreage is cropland. This map unit is
poorly suited to cultivated crops. It is better suited to
small grain and grasses than to late-maturing crops.
The shallowness to gravel in the Talmo soil is the main
fimitation. Measures that conserve moisture and control
water erosion are the main management needs.
Examples are minimizing tillage, leaving crop residue
on the surface, and including grasses and legumes in
the cropping system. Contour farming and grassed
waterways also help to control erosion.

This map unit is poorly suited to tame pasture and
hay. Alfalfa, intermediate wheatgrass, and smooth
bromegrass can be grown on the Dempster soil, but no
pasture plants grow well on the Talmo soil.

Generally, no major hazards affect the use of these
soils for range, but productivity is low in areas of the
Talmo soil. Proper stocking rates and timely deferment
of grazing or rotation grazing help to maintain maximum
productivity.

The Dempster soil is suited to windbreaks and
environmental plantings, but it is droughty. Trees and
shrubs can be established on this soil, but optimum
survival and growth are unlikely. The Talmo soil is
unsuited to windbreaks and environmental plantings
because of the droughtiness.

The Dempster soil is in capability unit lle-5, Silty
range site, windbreak suitability group 6G, and pasture
suitability group D1, the Talmo soil is in capability unit
Vis-3, Very Shallow range site, windbreak suitability
group 10, and pasture suitability group NS.

Do—Dimo clay loam. This somewhat poorly drained,
nearly level soil is on flood plains and in swales an
terraces. It is moderately deep over gravelly material. It
is occasionally flooded for very brief periods after heavy
rainfall or rapid snowmelt. Areas are 5 to more than 100
acres in size and are long and narrow.

Typically, the surface layer is very dark gray clay
ioam about 8 inches thick. The subsoil is dark gray and
grayish brown, friable and very friable loam about 23
inches thick. It is mottled in the lower part. The
underlying material to a depth of 60 inches is light
brownish gray and grayish brown, calcareous, stratified
very gravelly sand, gravelly sand, and gravelly loamy
sand. In some areas the soil is calcareous to the
surface.
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Included with this soil in mapping are small areas of
Alwilda, Arlo, Clamo, Enet, and Lamo soils. These soils
make up less than 15 percent of any one mapped area.
The somewhat excessively drained Alwilda soils are
higher on the landscape than the Dimo soil. Also, they
contain more sand in the subsoil. Arlo and Clamo soils
are slightly lower on the flood plains than the Dimo soil.
Arlo soils have a high content of lime within a depth of
16 inches. Clamo soils contain more clay in the subsaoil
than the Dimo soil and are not underlain by gravelly
material within a depth of 40 inches. The well drained
Enet soils are higher on the landscape than the Dimo
soil. Lamo soils do not have gravelly material within a
depth of 40 inches. They are in positions on the flood
plains similar to those of the Dimo soil.

The content of organic matter and fertility are high in
the Dimo soil. Tilth is good. Permeability is moderate in
the upper part of the profile and rapid in the underlying
material. Available water capacity is moderate. A
seasonal high water table is at a depth of 2 to 6 feet.
Runoff is slow. The shrink-swell potential is moderate in
the upper part of the profile and low in the gravelly
underlying material.

Most of the acreage is cropland. Corn and soybeans
are the main crops. Many areas are irrigated. This soil
is well suited to cultivated crops. It is somewhat
droughty late in the growing season. Unless irrigated, it
is better suited to small grain than to late-maturing
crops, such as corn. In some years fieldwork is delayed
because of runoff from adjacent soils or because of
stream overflow, but in most years the additional
moisture is beneficial. Measures that conserve moisture
during dry periods are the main management needs.
Examples are minimizing tillage and leaving crop
residue on the surface.

This soil is well suited to tame pasture and hay.
Alfalfa, Garrison creeping foxtail, intermediate
wheatgrass, and smooth bromegrass are examples of
suitable pasture plants.

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

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

The capability unit is 11s-3; Overflow range site;
windbreak suitability group 1; pasture suitability group
K.

Soil Survey

DsB—Doland loam, 2 to 6 percent slopes. This
deep, well drained, gently sloping soil is on uplands. In
places it is dissected by well defined drainageways.
Areas are 10 to more than 500 acres in size and are
irregular in shape.

Typically, the surface layer is very dark gray loam
about 8 inches thick. The subsoil is about 29 inches
thick. In sequence downward, it is dark grayish brown,
friable loam; brown, friable silt loam; light yellowish

-‘brown, friable, calcareous silt loam; and pale yellow,

mottled, firm, calcareous clay loam. The underlying
material to a depth of 60 inches is pale yellow, mottied,
calcareous clay loam. In some areas the subsoil
contains less sand and more silt. In places the
underlying material contains less clay.

Included with this soil in mapping are small areas of
Bonilla, Crossplain, Davison, Dempster, Flandreau, and
Houdek soils. These soils make up less than 15 percent
of any one mapped area. Bonilla and Crossplain soils
have dark colors that extend to a depth of more than 20
inches. They are in swales and shallow drainageways.
Davison soils have a high content of lime within a depth
of 16 inches. They are on slight rises above the swales
and drainageways. Dempster, Flandreau, and Houdek
sails are in positions on the fandscape similar to those
of the Doland soil. Dempster soils are underlain by
gravelly material at a depth of 20 to 40 inches.
Flandreau soils are underlain by sandy material at a
depth of 25 to 40 inches. Houdek soils contain more
clay in the subsoil than the Doland soil.

The content of organic matter is high and fertility
medium in the Doland soil. Tilth is good. Permeability is
moderate in the upper part of the profile and moderately
slow in the underlying material. Available water capacity
is high. Runoff is medium. The shrink-swell potential is
moderate.

Most of the acreage is cropland. Corn, oats, alfalfa,
and soybeans are the main crops. This soil is well
suited to cultivated crops. Measures that control water
erosion and conserve moisture are the main
management needs. Examples are minimizing tillage,
leaving crop residue on the surface, terracing, farming
on the contour, and including grasses and legumes in
the cropping system.

This soil is well suited to tame pasture and hay.
Altalta, intermediate wheatgrass, orchardgrass, and
smooth bromegrass are examples of suitable pasture
plants.

No major hazards or limitations affect the use of this
soil for range. Proper stocking rates and timely
deferment of grazing or rotation grazing help to
maintain maximum productivity.
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This soil is well suited to windbreaks and
environmental plantings. Most climatically suited trees
and shrubs grow well. Planting on the contour helps to
control erosion and conserves moisture.

The capability unit is lle-2; Silty range site; windbreak
suitability group 3; pasture suitability group F.

DvA—Doland-Bonilla loams, 0 to 2 percent slopes.
These deep, nearly level soils are on uplands. The well
drained Doland soil is on side slopes. The moderately
well drained Bonilla soil is in swales. It is frequently
flooded for very brief periods after heavy rainfall or
rapid snowmelt. Areas are 10 to more than 500 acres in
size and are irregular in shape. They are 60 to 70
percent Doland soil and 20 to 30 percent Bonilla 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 Doland sail is very
dark gray loam about 8 inches thick. The subsoil is
about 29 inches thick. The upper part is dark grayish
brown and brown, friable loam and silt loam. The lower
part is light yellowish brown and pale yellow, mottled,
friable and firm, calcareous silt ioam and clay loam. The
underlying material to a depth of 60 inches is pale
yellow, mottled, calcareous clay loam. In some areas
the subsocil contains less sand and more silt. In places
the underlying material contains less clay.

Typically, the surface layer of the Bonilla soil is very
dark gray loam about 8 inches thick. The subsurface
layer also is very dark gray loam. It is about 6 inches
thick. The subsoil is about 39 inches thick. It is friable.
The upper part is dark grayish brown loam, the next
part is brown and pale brown clay loam, and the lower
part is light yellowish brown and pale yellow, mottled,
calcareous silty clay loam. The underlying material to a
depth of 60 inches is pale yellow, mottled, calcareous
silty clay loam. In some areas the subsoil has less sand
and more silt.

Included with these soils in mapping are small areas
of Crossplain, Davison, Dempster, Flandreau, and
Houdek soils. These included soils make up less than
15 percent of any one mapped area. The somewhat
poorly drained Crossplain soils are in shallow
drainageways. They have dark colors that extend below
a depth of 20 inches. The moderately well drained
Davison soils are on slight rises adjacent to
drainageways. They have a high content of lime within
a depth of 16 inches. Dempster, Flandreau, and
Houdek soils are in positions on the landscape similar
to those of the Doland soil. Dempster soils are
underlain by gravelly material at a depth of 20 to 40
inches. Flandreau soils are underlain by sandy material
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at a depth of 25 to 40 inches. Houdek soils have more
clay in the subsoil than the Doland soil.

The content of organic matter is high in the Doland
and Bonilla soils. Fertility is medium in the Doland soil
and high in the Bonilla soil. Tilth is good in both soils.
Permeability is moderate in the upper part of the Doland
soil and moderately slow in the underlying material. 1t is
moderate in the Bonilla soil. Available water capacity is
high in both soils. A seasonal high water table is at a
depth of 3 to 6 feet in the Bonilla soil. Runoff is slow on
both soils. The shrink-swell potential is moderate.

Most of the acreage is cropland. Corn, alfalfa, oats,
and soybeans are the main crops. These soils are well
suited to cultivated crops. In some years farming is
delayed on the Bonilla soil because of runoff from
adjacent soils, but in most years the additional moisture
is beneficial.

These soils are well suited to tame pasture and hay.
They have few limitations. Alfalfa, intermediate
wheatgrass, and smooth bromegrass are examples of
suitable pasture plants.

These soils are well suited to windbreaks and
environmental plantings. Most climatically suited trees
and shrubs grow well. Those that require an abundant
supply of moisture grow especially well on the Bonilla
sail.

The Doland soil is in capability unit 1-2, Silty range
site, windbreak suitability group 3, and pasture
suitability group F; the Bonilla soil is in capability unit
I-3, Overflow range site, windbreak suitability group 1,
and pasture suitability group K.

EeB—Egan-Ethan complex, 2 to 6 percent slopes.
These deep, well drained, undulating soils are on
uplands. The Egan soil is on low side slopes. The
Ethan soil is on the upper side slopes and knolls. In
some areas it has scattered cobbles and stones on the
surface. Areas are 5 to more than 1,000 acres in size
and are irregular in shape. They are 55 to 75 percent
Egan soil and 15 to 35 percent Ethan soil. The two soils
occur as areas so closely intermingled or so small that
mapping them separately is not practical.

Typically, the surface layer of the Egan soil is very
dark grayish brown silty clay loam about 8 inches thick.
The subsoil is about 36 inches thick. It is friable. The
upper part is grayish brown and brown silty clay loam.
The next part is light yellowish brown, calcareous silty
clay loam. The lower part is pale yellow, mottled,
calcareous clay loam. The underlying material to a
depth of 60 inches also is pale yellow, mottled,
calcareous clay loam. In some areas the subsaoil
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contains more sand. In other areas the underlying
material contains more silt and less sand.

Typically, the surface layer of the Ethan soil is dark
grayish brown loam about 8 inches thick. The subsoil is
light brownish gray and fight gray, friable clay loam
about 25 inches thick. The underlying material to a
depth of 80 inches is pale yellow, mottled, calcareous
clay loam. The sall is calcareous throughout. In some
areas the subsoil contains more silt and less sand.

Included with these soils in mapping are small areas
of Chancellor, Trent, Wakonda, and Worthing soils.
These included soils make up less than 15 percent of
any one mapped area. The somewhat poorly drained
Chancellor soils are in swales and shallow
drainageways. The moderately well drained Trent soils
are in swales. They have dark colors that extend below
a depth of 20 inches. The moderately well drained
Wakonda soils are on slight rises above swales and
depressions. They have a high content of lime within a
depth of 16 inches. The very poorly drained Worthing
soils are in depressions.

The content of organic matter is high in the Egan soil
and low in the Ethan soil. Fertility is medium in the
Egan soil and low in the Ethan soil. Tilth is good in the
Egan soil and fair in the Ethan soil. Permeability is
moderate in the upper part of both soils and moderately
slow in the underlying material. Available water capacity
is high. Runoff is medium. The shrink-swell potential is
moderate.

Most of the acreage is cropiand. Corn, soybeans,
alfalfa, and oats are the main crops. The Egan soil is
well suited to cultivated crops, but the Ethan soil is only
fairly well suited. A high content of lime in the surface
layer of the Ethan soil adversely affects the availability
of plant nutrients and increases the susceptibility to
wind erosion. Controlling water erosion is the main
management concern. Conserving moisture and
improving fertility in areas of the Ethan soil are other
management concerns. Minimizing tillage, leaving crop
residue on the surface, and including grasses and
Jegumes in the cropping system help to prevent
excessive soil loss, conserve moisture, and improve
fertility. Terraces, grassed waterways, and contour
farming can help to control water erosion, but in some
areas slopes are too short or too irregular for contouring
and terracing.

These soils are suited to tame pasture and hay.
Alfalfa, intermediate wheatgrass, and smooth
bromegrass are suitable pasture plants.

No major hazards or limitations affect the use of
these soils for range. Proper stocking rates and timely

Sail Survey

deferment of grazing or rotation grazing help to
maintain maximum productivity.

These soils are suited to windbreaks and
environmental plantings. Most climatically suited trees
and shrubs grow well on the Egan soil. Trees and
shrubs can be established on the Ethan soil, but
optimum survival and growth are unlikely because the
high content of lime adversely affects the availability of
plant nutrients. Planting on the contour helps to control
erosion and conserves maisture.

The Egan soil is in capability unit lie-3, windbreak
suitability group 3, and pasture suitability group F; the
Ethan soil is in capability unit ille-6, windbreak
suitability group 8, and pasture suitability group G; both
soils are in the Silty range site.

EnA—Enet loam, 0 to 2 percent slopes. This well
drained, nearly level soil is on terraces. It is moderately
deep over gravelly material. It is subject to rare
flooding. Areas are 10 to more than 500 acres in size
and are irregular in shape.

Typically, the surface layer is very dark gray loam
about 8 inches thick. The subsail is about 18 inches
thick. It is very friable. It is very dark gray loam in the
upper part and dark grayish brown sandy loam in the
lower part. The underlying material to a depth of 60
inches is light yellowish brown and brown, calcareous,
stratified very gravelly sand and gravelly sand. In some
areas the depth to gravelly material is 14 to 20 inches.
in others the subsoil contains more silt and less sand.
In places the soil does not have dark colors below a
depth of 20 inches.

Included with this soil in mapping are small areas of
Alwilda, Davis, and Dimo soils. These soils make up
less than 15 percent of any one mapped area. The
somewhat excessively drained Alwilda soils are in
positions on the landscape similar to those of the Enet
soil. They contain less clay in the subsoil than the Enet
soil. Davis soils do not have gravelly material within a
depth of 40 inches. They are slightly lower on the
landscape than the Enet soil. The somewhat poorly
drained Dimo soils are in swales.

The content of organic matter is moderate and
fertility medium in the Enet soil. Tilth is good.
Permeability is moderate in the upper part of the profile
and rapid in the underlying material. Available water
capacity is low. Runoff is slow. The shrink-swell
potential is low.

Most of the acreage is in cropland. Many areas are
irrigated. This soil is suited to cultivated crops. It is
somewhat droughty late in the growing season. Unless
irrigated, it is better suited to small grain than to late-
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maturing crops. Measures that conserve moisture are
the main management needs. Examples are minimizing
tilage and leaving crop residue on the surface.

This soil is suited to tame pasture and hay. Alfalfa,
intermediate wheatgrass, and smooth bromegrass are
examples of suitable pasture plants.

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

This soil is suited to windbreaks and environmental
plantings, but it is droughty. Trees and shrubs can be
established, but optimum survival and growth are
unlikely. Drought-resistant species should be selected
for planting.

The capability unit is Ils-3; Silty range site; windbreak
suitability group 6G; pasture suitability group D1.

EoA—Enet-Dimo complex, 0 to 2 percent slopes.
These nearly level soils are on terraces. They are
moderately deep over gravelly material. The well
drained Enet soil is on side slopes. It is subject to rare
flooding. The somewhat poorly drained Dimo soil is in
swales. It is occasicnally flooded for very brief periods
after heavy rainfall or rapid snowmelt. Areas are 10 to
more than 500 acres in size and are irregular in shape.
They are 55 to 70 percent Enet soil and 15 to 30
percent Dimo 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 Enet soil is very
dark gray loam about 8 inches thick. The subsail is
about 18 inches thick. It is very friable. It is very dark
gray loam in the upper part and dark grayish brown
sandy loam in the lower part. The underlying material to
a depth of 60 inches is light yellowish brown and brown,
calcareous, stratified very gravelly sand and gravelly
sand. In some areas the depth to gravelly material is 14
to 20 inches. 4

Typically, the surface layer of the Dimo soil is very
dark gray clay loam about 8 inches thick. The subsail is
dark gray and grayish brown, friable and very friable
loam about 23 inches thick. It is mottled in the lower
part. The underlying material to a depth of 60 inches is
light brownish gray and grayish brown, calcareous,
stratified very gravelly sand. In some areas the soil is
calcareous to the surface.

Included with these soils in mapping are small areas
of Arlo, Clamo, and Davis soils. These included soils
make up less than 15 percent of any one mapped area.
The poorly drained Arlo and Clamo soils are in positions
on the landscape similar to those of the Dimo soil. Arlo
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soils have a high content of lime near the surface.
Clamo and Davis soils do not have gravelly material
within a depth of 40 inches. Davis soils are on the
slightly higher parts of the landscape.

The content of organic matter is moderate in the Enet
soil and high in the Dimo soil. Fertility is medium in the
Enet soil and high in the Dimo soil. Tilth is good in both
soils. Permeability is moderate in the upper part of the
profile and rapid in the underlying material. Available
water capacity is low in the Enet soil and moderate in
the Dimo soil. A seasonal high water table is at a depth
of 2 to 6 feet in the Dimo soil. Runoff is slow on both
soils. The shrink-swell potential is low in the Enet soil. It
is moderate in the upper part of the Dimo soil and low
in the underlying material.

Most of the acreage is cropland. Many areas are
irrigated. These soils are suited to cultivated crops, but
they are droughty late in the growing season. Unless
irrigated, they are better suited to small grain than to
late-maturing crops, such as corn. In some years
fieldwork is delayed on the Dima sail because of runoff
from adjacent soils, but in most years the additional
moisture is beneficial. Measures that conserve moisture
during dry periods are the main management needs.
Examples are minimizing tillage and leaving crop
residue on the surface.

These soils are suited to tame pasture and hay.
Alfalfa, intermediate wheatgrass, and smooth
bromegrass are examples of suitable pasture plants.

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

These soils are suited to windbreaks and
environmental plantings, but the Enet soil is droughty.
Trees and shrubs can be established on the Enet soil,
but optimum survival and growth are unlikely. Drought-
resistant species should be selected for planting. Most
climatically suited trees and shrubs grow well on the
Dimo soil.

The capability unit is lls-3. The Enet sail is in Silty
range site, windbreak suitability group 6G, and pasture
suitability group D1; the Dimo soil is in Overflow range
site, windbreak suitability group 1, and pasture
suitability group K.

ErD—Ethan-Clarno loams, 6 to 25 percent slopes.
These deep, well drained, gently rolling to hilly soils are
on uplands and on breaks along the major streams. The
Ethan soil is on the upper side slopes and knolls. The
Clarno soil is on low side slopes. Most areas are
dissected by well defined drainageways. In places a few
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cobbles and stones are on the surface. Areas are 5 to
250 acres in size and are irregular in shape. They are
40 to 60 percent Ethan soil and 25 to 45 percent Clarno
s0il. 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 Ethan soil is dark
grayish brown loam about 8 inches thick. The subsoil is
light brownish gray and light gray, friable clay loam
about 25 inches thick. The underlying material to a
depth of 60 inches is pale yellow, mottled clay loam.
The soil is calcareous throughout. In places the surface
layer is less than 5 inches thick.

Typically, the surface layer of the Clarno soil is very
dark gray loam about 8 inches thick. The subsoil is
about 39 inches thick. It is friable. It is brown loam in
the upper part and light olive brown and light yellowish
brown, mottied, calcareous clay loam in the lower part.
The underlying material to a depth of 60 inches is pale
yellow, mottled, calcareous clay loam. In places the
subsoil contains less sand and more silt.

Included with these soils in mapping are small areas
of Davis, Lamo, and Talmo soils. These included soils
make up less than 15 percent of any one mapped area.
Davis soils have dark colors that extend to a depth of
more than 20 inches. They are on foot slopes and fans.
The poorly drained Lamo soils are in drainageways.
The excessively drained Talmo soils are underlain by
gravelly material within a depth of 14 inches. They are
in positions on the tandscape similar to those of the
Ethan soil.

The content of organic matter is low in the Ethan soil
and moderate in the Clarno soil. Fertility is low in the
Ethan soil and medium in the Clarno soil. Permeability
is moderate in the upper part of both soils and
moderately slow in the underlying material. Available
water capacity is high. Runoff is rapid. The shrink-sweil
potential is moderate.

Mosi of the acreage supports native grasses and is
used for grazing. Water erosion is a hazard unless an
adequate plant cover is maintained. In places gullies
form along cattle trails. Fencing and other means of
controlling livestock traffic patterns can be used to
prevent gullying. Sites for stock water impoundments
are plentiful in most areas.

Because of the slope, this map unit generally is
unsuited to cultivated crops. It is well suited, however,
to tame pasture and hay. Alfalfa, intermediate
wheatgrass, and smooth bromegrass are exampies of
suitable pasture plants. Productivity is limited by the
high content of lime in the surface layer of the Ethan
soil.

Soil Survey

This map unit is suited to windbreaks and
environmental plantings. Trees and shrubs can be
established in the less sloping areas of the Ethan soil,
but optimum survival and growth are unlikely because
of the high content of lime. Most climatically suited trees
and shrubs grow well on the Clarno soil. Planting on the
contour helps to control erosion and conserves
moisture.

The Ethan soil is in capability unit Vle-3, windbreak
suitability group 8, and pasture suitability group G; the
Clarno soil is in capability unit IVe-1, windbreak
suitability group 3, and pasture suitability group F; bath
soils are in the Silty range site.

EsD—Ethan-Clarno loams, 6 to 25 percent siopes,
very bouldery. These deep, well drained, gently rolling
to hilly soils are on uplands and on breaks along the
majar streams. Most areas are dissected by well
defined drainageways. The Ethan soil is on the smooth
upper side slopes and knolls. It has many scattered
stones and boulders on the surface. The Clarno soil is
on low side slopes. Areas are 5 to 250 acres in size
and are irregular in shape. They are 40 to 60 percent
Ethan soil and 25 to 45 percent Clarno 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 Ethan soil is dark
grayish brown bouldery loam about 8 inches thick. The
subsoil is light brownish gray and light gray, friable clay
loam about 25 inches thick. The underlying material to a
depth of 60 inches is pale yeliow, mottled clay loam.
The soil is calcareous throughout.

Typically, the surface layer of the Clarno soil is very
dark gray loam about 8 inches thick. The subsail is
about 39 inches thick. It is friable. It is brown loam in
the upper part and light olive brown and light yellowish
brown, mottled, calcareous clay loam in the lower part.
The underlying material to a depth of 60 inches is pale
yellow, mottled, calcareous clay loam. In places the
subsoil contains less sand and more silt.

Included with these soils in mapping are small areas
of Davis and Talmo soils. These included soils make up
less than 15 percent of any one mapped area. Davis
soils have dark colors that extend to a depth of more
than 20 inches. They are on foot slopes and fans. The
excessively drained Talmo soils are underlain by
gravelly material within a depth of 14 inches. They are
in positions on the landscape similar to those of the
Ethan soil.

The content of organic matter is low in the Ethan soil
and moderate in the Clarno soil. Fertility is low in the
Ethan soil and medium in the Clarno soil. Permeability
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is moderate in the upper part of both soils and
moderately slow in the underlying material. Available
water capacity is high. Runoff is rapid. The shrink-swell
potential is moderate.

Most of the acreage supports native grasses and is
used for grazing. Water erosion is a hazard unless an
adequate plant cover is maintained. In places gullies
form along cattle trails. Fencing and other means of
controlling livestock traffic patterns can be used to
prevent gullying. Sites for stock water impoundments
are plentiful in many areas.

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

The capability unit is VlIs-1; Silty range site;
windbreak suitability group 10; pasture suitability group
NS.

EtC—Ethan-Egan complex, 5 to 9 percent slopes.
These deep, well drained, gently rolling soils are on
uplands. Some areas are dissected by well defined
drainageways. The Ethan soil is on the upper side
slopes and knolls. In places it has a few scattered
cobbles and stones on the surface. The Egan soil is on
low side slopes. Areas are 5 to more than 500 acres in
size and are irregular in shape. They are 35 to 55
percent Ethan soil and 30 to 50 percent Egan 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 Ethan soil is
grayish brown loam about 8 inches thick. The subsoil is
light brownish gray and light gray, friable clay loam
about 25 inches thick. The underlying material to a
depth of 60 inches is pale yellow, mottled clay loam.
The soil is calcareous throughout. In places the surface
layer is light colored. In some areas the subsoil
contains more silt and less sand.

Typically, the surface layer of the Egan soil is very
dark grayish brown silty clay loam about 8 inches thick.
The subsoil is about 36 inches thick. It is friable. The
upper part is grayish brown and brown silty clay loam.
The next part is light yellowish brown, calcareous silty
clay loam. The lower part is pale yellow, mottled,
calcareous clay loam. The underlying material to a
depth of 60 inches also is pale yellow, mottled,
calcareous clay loam. In some areas the subsaoil
contains more sand. In others the underlying material
contains more silt and less sand.

Included with these soils in mapping are small areas
of Chancellor, Talmo, Wakonda, and Worthing soils.
These included soils make up less than 15 percent of
any one mapped area. The somewhat poorly drained
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Chancellor soils are in swales and shallow
drainageways. The excessively drained Talmo soils are
underlain by gravelly material within a depth of 14
inches. They are in positions on the landscape similar
to those of the Ethan soil. The moderately well drained
Wakonda soils are on slight rises near swales and
depressions. They have a high content of lime within a
depth of 16 inches. The very poorly drained Worthing
soils are in depressions.

The content of organic matter is low in the Ethan soil
and high in the Egan soil. Fertility is low in the Ethan
soil and medium in the Egan soil. Tilth is fair in the
Ethan soil and good in the Egan soil. Permeability is
moderate in the upper part of both soils and moderately
slow in the underlying material. Available water capacity
is high. Runoff is medium. The shrink-swell potential is
moderate.

Most of the acreage is cropland. Corn, alfalfa, and
oats are the main crops. These soils are suited to
cultivated crops. Productivity is limited on the Ethan soil
because the high content of lime in the surface layer
adversely affects the availability of plant nutrients.
Controlling water erosion and conserving moisture are
the main management concerns. Improving fertility in
the Ethan soil also is a concern. Minimizing tillage,
leaving crop residue on the surface, planting close-
sown crops, and including grasses and legumes in the
cropping system help to control erosion, conserve
moisture, and improve fertility. Terracing, farming on the
contour, and establishing grassed waterways also can
help to control erosion, but in some areas slopes are
too short or too irregular for terracing and contouring.

These soils are suited to tame pasture and hay.
Alfalfa, intermediate wheatgrass, and smooth
bromegrass are suitable pasture plants.

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

These soils are suited to windbreaks and
environmental plantings. Trees and shrubs can be
established on the Ethan soil, but optimum survival and
growth are unlikely because the high content of lime
adversely affects the availability of plant nutrients. Most
climatically suited trees and shrubs grow well on the
Egan soil. Planting on the contour helps to control
erosion and conserves moisture.

The Ethan soil is in capability unit IVe-2, windbreak
suitability group 10, and pasture suitability group G; the
Egan soil is in capability unit llle-2, windbreak suitability
group 3, and pasture suitability group F; both soils are
in the Silty range site.
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ExC—Ethan-Egan complex, 2 to 9 percent slopes,
very stony. These deep, well drained, undulating and
gently rolling soils are on uplands. Some areas are
dissected by well defined drainageways. The Ethan soil
is on the upper side slopes and knolls. It has many
stones and boulders on the surface. The Egan soil is on
low side slopes. Areas are 5 to more than 100 acres in
size and are irregular in shape. They are 40 to 60
percent Ethan soil and 25 to 45 percent Egan 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 Ethan soil is dark
grayish brown stony loam about 8 inches thick. The
subsoil is light brownish gray and light gray, friable clay
loam about 25 inches thick. The underlying material to a
depth of 60 inches is pale yellow, mottied clay loam.
The soil is calcareous throughout.

Typically, the surface layer of the Egan soil is very
dark grayish brown silty clay loam about 8 inches thick.
The subsoil is about 36 inches thick. It is friable. The
upper part is grayish brown and brown silty clay loam.
The next part is light yellowish brown, calcareous silty
clay loam. The lower part is pale yellow, mottled,
calcareous clay loam. The underlying material to a
depth of 60 inches also is pale yellow, mottled,
calcareous clay loam. In some areas the soil has more
silt and less sand in the underlying material.

Included with these soils in mapping are small areas
of Chancellor, Talmo, Wakonda, and Worthing soils.
These included soils make up less than 15 percent of
any one mapped area. The somewhat poorly drained
Chancellor soils are in swales and shallow
drainageways. The somewhat excessively drained
Talmo soils are underlain by gravelly material within a
depth of 14 inches. They are in positions on the
landscape similar to those of the Ethan soil. The
moderately well drained Wakonda soils are on slight
rises near swales and depressions. They have a high
content of lime within a depth of 16 inches. The very
poorly drained Worthing soils are in depressions.

The content of organic matter is low in the Ethan soil
and high in the Egan soil. Fertility is low in the Ethan
soil and medium in the Egan soil. Permeability is
moderate in the upper part of both soils and moderately
slow in the underlying material. Available water capacity
is high. Runoff is medium. The shrink-swell potential is
moderate.

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

Soil Survey

These soils are generally unsuited to cultivated crops
and to tame pasture and hay. The stoniness of the
Ethan soil is the chief limitation.

This map unit is poorly suited to windbreaks and
environmental plantings because of the stoniness of the
Ethan soil. Most climatically suited trees and shrubs
grow well on Egan soil. Planting on the contour helps to
control erosion and conserves moisture.

The Ethan soil is in capability unit Viis-1, windbreak
suitability group 10, and pasture suitability group NS;
the Egan soil is in capability group llle-2, windbreak
suitability group 3, and pasture suitability group F; both
soils are in the Silty range site.

FaA—Flandreau loam, 0 to 2 percent slopes. This
well drained, nearly level soil is on uplands and
terraces. Areas are 5 to more than 400 acres in size
and are irregular in shape.

Typically, the surface layer is very dark grayish
brown loam about 8 inches thick. The subsail is about
30 inches thick. It is dark grayish brown and brown,
friable loam and silt loam in the upper part and
yellowish brown, very friable sandy loam in the lower
part. The underlying material to a depth of 60 inches is
light yellowish brown, calcareous loamy sand. In some
areas the subsoil contains less clay. In other areas the
soil is underlain by gravelly material. In places the
underlying material is stratified silt loam and loam.

Included with this soil in mapping are small areas of
Blendon, Bonilla, Davison, Doland, Grovena, and
Maddock soils. These soils make up less than 15
percent of any one mapped area. Blendon, Doland, and
Grovena soils are in positions on the landscape similar
to those of the Flandreau soil. Blendon soils contain
less clay in the subsail than the Flandreau soil. Doland
and Grovena soils are not underlain by sandy material
within a depth of 40 inches. The moderately well
drained Bonilla soils are in swales. They have dark
colors that extend to a depth of more than 20 inches.
Davison soils are on slight rises near the swales. They
have a high content of lime within a depth of 16 inches.
The somewhat excessively drained Maddock scils are
higher on the landscape than the Flandreau soil. Also,
they contain more sand and less clay in the subsoil.

The content of arganic matter is high and fertility
medium in the Flandreau soil. Tilth is good.
Permeability is moderate in the upper part of the profile
and rapid in the underlying material. Available water
capacity is moderate. Runoff is slow. The shrink-swell
potential is low.

Most of the acreage is crop!and. Corn, soybeans,
alfalfa, and cats are the main crops. Some areas are
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irrigated. This soil is suited to cultivated crops, but it is
somewhat droughty. Unless irrigated, it is better suited
to small grain than to late-maturing crops. Measures
that conserve moisture are the main management
needs. Examples are minimizing tillage and leaving
crop residue on the surface.

This soil is well suited to tame pasture and hay.
Alfalfa, intermediate wheatgrass, orchardgrass, and
smooth bromegrass are examples of suitable pasture
plants.

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

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

The capability unit is 11s-3; Silty range site; windbreak
suitability group 3; pasture suitability group F.

FaB—Flandreau loam, 2 to 6 percent slopes. This
deep, well drained, gently sloping soil is on uplands and
terraces. Areas are 5 to more than 400 acres in size
and are irregular in shape.

Typically, the surface layer is very dark grayish
brown loam about 8 inches thick. The subsoil is about
30 inches thick. The upper part is dark grayish brown,
friable loam. The next part is brown, friable silt loam.
The lower part is yellowish brown, very friable sandy
loam. The underlying material to a depth of 60 inches is
light yellowish brown, calcareous loamy sand. In some
areas the subsoil contains less clay. In other areas the
soil is underlain by gravelly material. In places the
underlying material is stratified silt loam and loam.

Included with the soil in mapping are small areas of
Bonilla, Davison, Doland, Grovena, and Maddock soils.
These soils make up less than 15 percent of any one
mapped area. The moderately well drained Bonilla soils
are in swales. The moderately well drained Davison
soils are on slight rises near the swales. They have a
high content of lime within a depth of 16 inches. Doland
and Grovena soils are not underlain by sandy material
within a depth of 40 inches. They are in positions on the
landscape similar to those of the Flandreau soil. The
somewhat excessively drained Maddock soils are higher
on the landscape than the Flandreau soil. Also, they
contain more sand and less clay in the subsoil.

The content of organic matter is high and fertility
medium in the Flandreau sail. Tilth is good.
Permeability is moderate in the upper part of the profile
and rapid in the underlying material. Available water
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capacity is moderate. Runoff is medium. The shrink-
swell potential is low.

Most of the acreage is cropland. Corn, soybeans,
alfalfa, and oats are the main crops. Some areas are
irrigated. This soil is suited to cultivated crops, but it is
somewhat droughty. Unless irrigated, it is better suited
to small grain than to late-maturing crops. Measures
that conserve moisture and control water erosion are
the main management needs. Examples are minimizing
tillage, farming on the contour, and leaving crop residue
on the surface.

This soil is well suited to tame pasture and hay.
Alfalfa, intermediate wheatgrass, orchardgrass, and
smooth bromegrass are examples of suitable pasture
plants.

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

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

The capability unit is fle-2; Silty range site; windbreak
suitability group 3; pasture suitability group F.

FmB—Flandreau-Maddock complex, 2 to 6 percent
slopes. These deep, undulating soils are on uplands
and terraces. The well drained Flandreau soil is on low
side slopes. The somewhat excessively drained
Maddock soil is on the upper side slopes and knolls.
Areas are 10 to 75 acres in size and are irregular in
shape. They are 50 to 70 percent Flandreau soil and 20
to 40 percent Maddock 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 Flandreau soil is
very dark grayish brown loam about 8 inches thick. The
subsoil is about 30 inches thick. It is dark grayish brown
and brown, friable loam and silt loam in the upper part
and yellowish brown, very friable sandy loam in the
lower part. The underlying material to a depth of 60
inches is light yellowish brown, calcareous loamy sand.
In some areas the subsoil contains less clay. In places
the underlying material is stratified silt loam and loam.

Typically, the surface layer of the Maddock soil is
dark grayish brown sandy loam about 8 inches thick.
The subsoil is brown, very friable loamy sand about 6
inches thick. The underlying material to a depth of 60
inches is loose sand. It is pale brown in the upper part
and pale yellow and calcareous in the lower part. In
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some areas foamy material is at a depth of about 40
inches.

Included with these soils in mapping are small areas
of Bonilla, Doland, Grovena, and Houdek soils. These
included soils make up less than 10 percent of any one
mapped area. They are not underiain by sandy material
within a depth of 40 inches. The moderately well
drained Bonilla soils are in swales. The well drained
Doland, Grovena, and Houdek soils are in positions on
the landscape similar to those of the Flandreau and
Maddock soils.

The content of organic matter is high in the
Flandreau soil and low in the Maddock soil. Fertility is
medium in the Flandreau soil and low in the Maddock
soil. Tilth is good in both soils. Permeability is moderate
in the upper part of the Flandreau soil and rapid in the
underlying material. It is rapid in the Maddock soil.
Available water capacity is moderate in the Flandreau
soil and low in the Maddock soil. Runoff is medium on
the Flandreau soil and siow on the Maddock soil. The
shrink-swell potential is low in both soils.

Most of the acreage is cropland. Corn, soybeans,
alfalfa, and oats are the main crops. These soils are
suited to cultivated crops, but they are somewhat
droughty late in the growing season. They are better
suited to small grain than to late-maturing crops, such
as corn. Preventing excessive soil loss and conserving
moisture are the main management concerns.
Improving fertility and increasing the content of organic
matter in the Maddock soil are additional concerns.
Minimizing tillage, leaving crop residue on the surface,
and planting close-sown crops help to control erosion
and conserve moisture. Stripcropping and field
windbreaks help to control wind erosion. Including
grasses and legumes in the cropping system improves
fertility and increases the content of organic matter.

These soils are suited to tame pasture and hay.
Alfalfa, smooth bromegrass, and intermediate
wheatgrass are examples of suitable pasture plants.

No major hazards or limitations affect the use of the
Flandreau soil for range. Wind erosion is a hazard,
however, in overgrazed areas of the Maddock sail.
Reestablishing vegetation is difficult. Proper stocking
rates and timely deferment of grazing or rotation
grazing help to control wind erosion and maintain
maximum productivity.

These soils are suited to windbreaks and
environmental plantings. Most climatically suited trees
and shrubs grow well on the Flandreau soil. Only
evergreen trees and shrubs grow well on the Maddock
soil. Planting directly into sod heips to control wind
erosion on the Maddock soil.

Soil Survey

The Flandreau soil is in capability unit lle-2, Silty
range site, windbreak suitability group 3, and pasture
suitability group F; the Maddock soil is.in capability unit
i1le-7, Sandy range site, windbreak suitability group 5,
and pasture suitability group H.

Ga—Graceville silty clay loam. This well drained,
nearly level soil is on terraces. It is deep over gravelly
material. Areas are 5 to more than 500 acres in size
and are long and narrow.

Typically, the surface layer is dark gray silty clay
loam about 8 inches thick. The subsurface layer is dark
gray silt loam about 5 inches thick. The subsoil is about
35 inches thick. It is friable. It is dark grayish brown silt
loam in the upper part and brown silty clay loam in the
lower part. The underlying material to a depth of 60
inches is light yellowish brown, calcareous, stratified
very gravelly sand, gravelly sand, and sand. In some
areas the dark colors do not extend below a depth of 20
inches. In others the depth to gravelly material is more
than 60 inches.

Included with this soil in mapping are small areas of
Delmont and Dempster soils. These soils make up less
than 15 percent of any one mapped area. The
somewhat excessively drained Delmont soils are on the
more sloping parts of the landscape. They are underlain
by gravelly material at a depth of 14 to 20 inches.
Dempster soils are underlain by gravelly material at a
depth of 20 to 40 inches. They are in positions on the
landscape similar to those of the Graceville soil.

The content of organic matter and fertility are high in
the Graceville soil. Tilth is good. Permeability is
moderate in the upper part of the profile and rapid in
the gravelly underlying material. Available water
capacity is high. Runoff is slow, The shrink-swell
potential is moderate in the upper part of the profile and
low in the underlying material.

Most of the acreage is cropland. Corn, soybeans,
alfalfa, and oats are the main crops. This soil is well
suited to cultivated crops. It has few limitations. In some
years fieldwork is delayed because of runoff from
adjacent soils, but in most years the additional moisture
is beneficial.

This soil is well suited to tame pasture and hay.
Alfaifa, intermediate wheatgrass, orchardgrass, and
smooth bromegrass are examples of suitable pasture
plants.

No major hazards or limitations affect the use of this
soil for range. Proper stocking rates and timely
deferment of grazing or rotation grazing help to
maintain maximum productivity.
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This soil is well suited to windbreaks and
environmental plantings. Most climatically suited trees
and shrubs grow well.

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

GrB—Grovena loam, 2 to 6 percent slopes. This
deep, well drained, gently sloping soil is on uplands.
Areas are 10 to more than 1,000 acres in size and are
irregular in shape.

Typically, the surface layer is very dark grayish
brown loam about 8 inches thick. The subsoil is about
36 inches thick. The upper part is brown, friable and
very friable loam and sandy loam. The next part is pale
brown, friable silt loam. The lower part is pale yellow,
mottied, friable, calcareous silt loam. The underlying
material to a depth of 60 inches is light yellowish brown,
mottled, calcareous loam that has strata of sandy loam.
In places the subsoil contains less sand and more silt.
In some areas the underlying material contains more
clay and less silt.

Inctuded with this soil in mapping are small areas of
Bonilla, Crossplain, Davison, and Flandreau soils.
These soils make up less than 15 percent of any one
mapped area. The moderately well drained Bonilla and
somewhat poorly drained Crossplain soils are in swales
and shallow drainageways. They are dark to a depth of
more than 20 inches. The moderately well drained
Davison soils are on slight rises near swales and
drainageways. They have a high content of lime within
a depth of 16 inches. Flandreau soils are underlain by
sandy material at a depth of 25 to 40 inches. They are
in positions on the tandscape similar to those of the
Grovena soil.

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

Most of the acreage is cropland. Corn, soybeans,
alfalfa, and oats are the main crops. This soil is well
suited to cultivated crops. Measures that conserve
moisture and control water erosion are the main
management needs. Examples are minimizing tillage,
leaving crop residue on the surface, farming on the
contour, establishing grassed waterways, terracing, and
including grasses and legumes in the cropping system.

This soil is well suited to tame pasture and hay.
Alfalfa, intermediate wheatgrass, orchardgrass, and
smooth bromegrass are suitable pasture plants.

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

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

The capability unit is lle-2; Silty range site; windbreak
suitability group 3; pasture suitability group F.

GvA—Grovena-Bonilla loams, 0 to 2 percent
slopes. These deep, nearly level soils are on uplands.
The well drained Grovena soil is on smooth and
convex, middle and upper side slopes. The moderately
well drained Bonilla soil is in swales. It is frequently
flooded for very brief periods after heavy rainfall or
rapid snowmelt. Areas are 10 to more than 500 acres in
size and are irregular in shape. They are 60 to 70
percent Grovena soil and 20 to 30 percent Bonilla 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 Grovena soil is
dark grayish brown loam about 8 inches thick. The
subsoil is about 36 inches thick. It is brown and pale
brown, friable and very friable loam, sandy loam, and
silt loam in the upper part and pale yellow, mottled,
friable, calcareous silt loam in the lower part. The
underlying material to a depth of 60 inches is light
yellowish brown, mottled, calcareous loam that has
strata of sandy loam. In places the subsoil contains less
sand and more silt. In some areas the underlying
material contains more clay and less silt.

Typically, the surface layer of the Bonilla sail is very
dark gray loam about 8 inches thick. The subsurface
layer also is very dark gray loam. It is about 6 inches
thick. The subsoil is about 39 inches thick. It is friable.
The upper part is dark grayish brown loam. The next
part is brown and pale brown, mottled clay loam. The
lower part is light yellowish brown and pale yellow,
mottled, calcareous silty clay loam. The underlying
material to a depth of 60 inches is pale yellow, mottled,
calcareous silty clay loam. In some areas the subsoil
contains less sand and more silt. In others the
underlying material contains more clay and less silt.

Included with these soils in mapping are small areas
of Blendon, Crossplain, Davison, and Flandreau soils.
These included soils make up less than 15 percent of
any one mapped area. Blendon and Flandreau soils are
in positions on the landscape similar to those of the
Grovena soil. Blendon soils have less clay than the
Grovena soil. Flandreau soils are underlain by sandy
material at a depth of 25 to 40 inches. The somewhat
poorly drained Crossplain soils are in shallow
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drainageways. They have dark colors that extend below
a depth of 20 inches. The moderately well drained
Davison soils are on slight rises near swales and
drainageways. They have a high content of lime within
a depth of 16 inches.

The content of organic matter is moderate in the
Grovena soil and high in the Bonilla soil. Fertility is
medium in the Grovena soil and high in the Bonilla soil.
Tilth is good in both soils. Permeability is moderate.
Available water capacity is high. A seasonal high water
table is at a depth of 3 to 6 feet in the Bonilla soil.
Runoff is slow on both soils. The shrink-swell potential
is moderate.

Most of the acreage is cropland. Corn, soybeans,
and oats are the main crops. These soils are well suited
to cultivated crops. They have few limitations. In some
years fieldwork is delayed on the Bonilla soil because of
runoff from adjacent soils, but in most years the
additional moisture is beneficial.

These soils are well suited to tame pasture and hay.
Alfalfa, intermediate wheatgrass, and smooth
bromegrass are examples of suitable pasture plants.

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

These soils are well suited to windbreaks and
environmental plantings. Most climatically suited trees
and shrubs grow well. Those that require an abundant
supply of moisture grow especially well on the Bonilla
soil.

The Grovena soil is in capability unit -2, Silty range
site, windbreak suitability group 3, and pasture
suitability group F; the Bonilla soil is in capability unit
I-3, Overflow range site, windbreak suitability group 1,
and pasture suitability group K.

HoA—Houdek clay loam, 0 to 2 percent slopes.
This deep, well drained, nearly level soil is on upiands.
In places a few scattered cobbles and stones are on the
surface. Areas are 25 to more than 100 acres in size
and are irregular in shape.

Typically, the surface layer is very dark grayish
brown clay loam about 8 inches thick. The subsoil is
brown and light yellowish brown, firm clay loam about
35 inches thick. It is mottled and calcareous in the
lower part. The underlying material to a depth of 60
inches is pale yellow, mottled, calcareous clay loam.

included with this soil in mapping are small areas of
Bonilla, Crossplain, Davison, Doland, Flandreau, and
Kranzburg soils. These soils make up less than 15
percent of any one mapped area. The moderately well
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drained Bonilla soils are in swales. The somewhat
poorly drained Crossplain soils are in shallow
drainageways. Davison soils have a high content of lime
within a depth of 16 inches. They are on slight rises
near the swales and shallow drainageways. Doland,
Flandreau, and Kranzburg soils are in positions on the
landscape similar to those of the Houdek soil. Doland
soils contain less clay in the subsoil than the Houdek
soil. Flandreau soils are underlain by sandy material at
a depth of 25 to 40 inches. Kranzburg soils contain
more silt and less sand in the subsoil than the Houdek
soil.

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

Maost of the acreage is cropland. Corn, soybeans,
oats, and alfalfa are the main crops. This soil is well
suited to cultivated crops. It has few limitations.

This soil is well suited to tame pasture and hay.
Alfalfa, intermediate wheatgrass, orchardgrass, and
smooth bromegrass are examples of suitable pasture
plants.

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

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

The capability unit is (-2; Silty range site; windbreak
suitability group 3; pasture suitability group F.

HoB—Houdek clay loam, 2 to 6 percent slopes.
This deep, well drained, gently sloping soil is on
uplands. Some areas are dissected by well defined
drainageways. In places a few scattered cobbles and
stones are on the surface. Areas are 10 to more than
1,000 acres in size and are irregular in shape.

Typically, the surface layer is very dark grayish
brown clay loam about 8 inches thick. The subsoil is
brown and light yellowish brown, firm clay loam about
35 inches thick. It is mottled and calcareous in the
lower part. The underlying material to a depth of 60
inches is pale yellow, mottled, calcareous clay loam. In
places the subsail contains more clay.

Included with this soil in mapping are small areas of
Bonilla, Crossplain, Davison, Doland, Flandreau,

Kranzburg, and Shindler soils. These soils make up less

than 15 percent of any one mapped area. The
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moderately well drained Bonilla soils are in swales. The
somewhat poorly drained Crossplain soils are in shallow
drainageways. Davison soils have a high content of lime
within a depth of 16 inches. They are on slight rises
near the swales and drainageways. Doland, Flandreau,
and Kranzburg soils are in positions on the landscape
similar to those of the Houdek soil. Doland soils have
less clay in the subsoil than the Houdek soil. Flandreau
soils are underlain by sandy material at a depth of 25 to
40 inches. Kranzburg soils contain more silt and less
sand in the subsoil than the Houdek soil. Shindler soils
have free carbonates at or near the surface. They are
on ridges and the more sloping parts of the landscape.

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

Most of the acreage is cropland. Corn, soybeans,
oats, and alfalfa are the main crops. This soil is well
suited to cultivated crops. Controlling water erosion is
the main management concern. Conserving moisture
also is a concern. Minimizing tillage, farming on the
contour, establishing grassed waterways, terracing,
leaving crop residue on the surface, and including
grasses and legumes in the cropping system help to
control erosion and conserve moisture.

This soil is well suited to tame pasture and hay.
Alfalfa, intermediate wheatgrass, orchardgrass, and
smooth bromegrass are examples of suitable pasture
plants.

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

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

The capability unit is lle-2; Silty range site; windbreak
suitability group 3; pasture suitability group F.

HsC—Houdek-Shindler clay loams, 5 to 9 percent
slopes. These deep, well drained, moderately sloping
soils are on uplands. The Houdek soil is on low side
slopes. The Shindler sail is on the upper side slopes
and knolls. Most areas are dissected by well defined
drainageways. In places a few scattered cobbles and
stones are on the surface. Areas are 5 to more than
500 acres in size and are irregular in shape. They are
60 to 75 percent Houdek soil and 10 to 25 percent
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Shindler 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 Houdek soil is very
dark grayish brown clay loam about 8 inches thick. The
subsoil is brown and light yellowish brown, firm clay
loam about 35 inches thick. It is mottled and calcareous
in the lower part. The underlying material to a depth of
60 inches is pale yellow, mottled, calcareous clay loam.
In places the subsoil contains more ciay.

Typically, the surface layer of the Shindler soil is very
dark gray clay loam about 7 inches thick. The subsoil is
very dark gray, grayish brown, light olive brown, and
light brownish gray, firm, mottled, calcareous clay loam
about 17 inches thick. The underlying material to a
depth of 60 inches is light brownish gray, mottled,
calcareous clay loam. In places the surface layer is not
so dark.

Included with these soils in mapping are small areas
of Davis, Doland, Flandreau, Kranzburg, and Lamo
soils. These included soils make up less than 15
percent of any one mapped area. The well drained
Davis soils are on foot slopes and fans. They are dark
to a depth of more than 20 inches. Doland, Flandreau,
and Kranzburg soils are in positions on the landscape
similar to those of the Houdek soil. Doland soils contain
less clay in the subsoit than the Houdek soil. Flandreau
soils are underlain by sandy material at a depth of 25 to
40 inches. Kranzburg soils contain more silt and less
sand in the subsoil than the Houdek soil. The poorly
drained Lamo soils are along drainageways.

The content of organic matter is moderate in the
Houdek soil and low in the Shindler soil. Fertility is
medium in the Houdek soil and low in the Shindler soil.
Tilth is fair in both soils. Permeability is moderate in the
subsoil of the Houdek soil and moderately slow in the
underlying material. It is moderately slow in the Shindler
soil. Available water capacity is high in both soils.
Runoff is medium. The shrink-swell potential is
moderate.

Most of the acreage is cropland. Corn, oats, and
alfalfa are the main crops. These soils are suited to
cultivated crops. The high content of lime in the surface
layer of the Shindler soil adversely affects the
availability of plant nutrients. Controlling water erosion
is the main management concern. Conserving moisture
and improving fertility in the Shindler soil also are
management concerns. Minimizing tillage, leaving crop
residue on the surface, planting close-sown crops, and
including grasses and legumes in the cropping system
help to control erosion, conserve moisture, and improve
fertility. Terracing, farming on the contour, and
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establishing grassed waterways also help to control
erosion.

These soils are suited to tame pasture and hay
Alfalfa, intermediate wheatgrass, and smooth
bromegrass are examples of suitable pasture plants.

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

These soils are suited to windbreaks and
environmental plantings. Most climatically suited trees
and shrubs grow well on the Houdek soil. Trees and
shrubs can be established on the Shindler soil, but
optimum survival and growth are unlikely because the
high content of lime adversely affects the availability of
plant nutrients. Planting on the contour helps to control
erosion and conserves moisture.

The Houdek soil is in capability unit llle-1, windbreak
suitability group 3, and pasture suitability group F; the
Shindler soil is in capability unit IVe-2, windbreak
suitability group 8. and pasture suitability group G; both
soils are in the Silty range site.

HsD—Houdek-Shindler clay loams, 6 to 25 percent
slopes. These deep, well drained, moderately sloping to
moderately steep soils are on uplands. They are on
breaks along the major streams and their tributaries.
Well defined drainageways dissect most areas. The
Houdek soil is on the smooth lower side slopes. The
Shindler soil is an the upper side slopes and knolis. In
places a few scattered cobbles and stones are on the
surface. Areas are 5 to 250 acres in size and are
irregular in shape. They are 45 to 65 percent Houdek
soil and 20 to 40 percent Shindler soil. These two soils
occur as areas so closely intermingled or so small that
mapping them separately is not practical.

Typically, the surface layer of the Houdek soil is very
dark grayish brown clay loam about 8 inches thick. The
subsoil is firm clay loam about 35 inches thick. The
upper part is brown, the next part is light yellowish
brown and calcareous, and the lower part is light
yellowish brown, mottied, and calcareous. The
underlying material to a depth of 60 inches is pale
yellow, mottled, calcareous clay loam. In some areas
the subsoil contains more clay. In other areas it
contains less clay.

Typically, the surface layer of the Shindler soil is very
dark gray clay loam about 7 inches thick. The subsoil is
firm, calcareous clay loam about 17 inches thick. The
upper part is very dark gray and grayish brown, the next
part is light olive brown and mottled, and the lower part
is light brownish gray and mottled. The underlying
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material to a depth of 80 inches is light brownish gray,
mottled, calcareous clay loam. In places the surface
layer is less than 5 inches thick.

Included with these soils in mapping are small areas
of Davis, Flandreau, Lamo, and Talmo soils. These
included soils make up less than 15 percent of any one
mapped area. Davis soils are dark to a depth of more
than 20 inches. They are on fans and foot siopes.
Flandreau soils are underlain by sandy material at a
depth of 25 to 40 inches. They are in positions on the
landscape similar to those of the Houdek soil. The
poorly drained Lamo soils are along drainageways.
Talmo soils are underlain by gravelly material within a
depth of 14 inches. They are in positions on the
landscape simitar to those of the Shindler soil.

The content of organic matter is moderate in the
Houdek soil and low in the Shindler soil. Fertility is
medium in the Houdek soil and low in the Shindler soil.
Permeability is moderate in the subsoil of the Houdek
soil and moderately slow in the underlying material. It is
moderately slow in the Shindler soil. Available water
capacity is high in both soils. Runoff is rapid. The
shrink-swell potential is moderate.

Most of the acreage supports native grasses and is
used for grazing. Water erosion is a hazard unless an
adequate plant cover is maintained. In places gullies
form along cattle trails. Fencing and other means of
controlling livestock traffic patterns can help to prevent
gullying. Sites for stock water impoundments are
plentiful in most areas.

This map unit is poorly suited to cultivated crops
because of the slope. Productivity is limited on the
Shindler soil because of the high content of lime in the
surface layer. Measures that control water erosion are
the main management needs. Examples are farming on
the contour, terracing, establishing grassed waterways,
minimizing tillage, and including grasses and legumes
in the cropping system. .

These soils are suited to tame pasture and hay.
Alfalfa, intermediate wheatgrass, and smooth
bromegrass are suitable pasture plants.

The less sloping areas of these soils are suited to
windbreaks and environmental plantings. Most
climatically suited trees and shrubs grow well on the
Houdek soil. Trees and shrubs can be established on
the Shindler soil, but optimum survival and growth are
unlikely because the high content of lime adversely
affects the availability of plant nutrients. Planting on the
contour helps to control erosion and conserves
moisture.

The Houdek soil is in capability unit IVe-1, windbreak
suitability group 3, and pasture suitability group F; the
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Shindler soil is in capability unit Vle-3, windbreak
suitability group 8, and pasture suitability group G; both
soils are in the Silty range site.

HtD—Houdek-Talmo complex, 6 to 40 percent
slopes. These moderately sloping to steep soils are on
uplands. They are on breaks along the major streams
and their tributaries. Some areas are dissected by well
defined drainageways. In places few to many scattered
stones are on the surface. The well drained Houdek soil
is on smooth, low side slopes. The excessively drained
Talmo soil is on the upper side slopes and knolls. It is
very shallow over gravelly material. Areas are 10 to
more than 500 acres in size and are irregular in shape.
They are about 40 to 60 percent Houdek soil and 25 to
45 percent Talmo 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 Houdek soil is very
dark grayish brown clay loam about 8 inches thick. The
subsoil is brown and light yellowish brown, firm clay
loam about 35 inches thick. It is mottled and calcareous
in the lower part. The underlying material to a depth of
60 inches is pale yellow, mottled, calcareous clay loam.
In some places the subsoil contains more clay. In other
places it contains less clay. In some areas the soil has
free carbonates at or near the surface.

Typically, the surface layer of the Talmo soil is dark
gray gravelly loam about 8 inches thick. The underlying
material to a depth of 60 inches is brown, stratified very
gravelly loamy sand, gravelly sand, and very gravelly
sand. The soil is calcareous throughout.

Included with these soils in mapping are small areas
of Davis, Delmont, and Dempster soils. These included
soils make up less than 15 percent of any one mapped
area. Davis soils have dark colors that extend below a
depth of 20 inches. They are on foot slopes and fans.
Deimont soils are 14 10 20 inches deep over gravelly
material. They are in positions on the landscape similar
to those of the Talmo soil. The well drained Dempster
soils are lower on the landscape than the Houdek and
Talmo soils. They are 20 to 40 inches deep over
gravelly material.

The content of organic matter is moderate in the
Houdek soil and low in the Talmo soil. Fertility is
medium in the Houdek soil and low in the Talmo sail.
Permeability is moderate in the subsoil of the Houdek
soil and moderately slow in the underlying material. It is
rapid in the Talmo soil. Available water capacity is high
in the Houdek soil and very low in the Talmo soil.
Runoff is rapid on both soils. The shrink-swell potential
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is moderate in the Houdek soil and low in the Talmo
soil.

Most of the acreage supports native grasses and is
used for grazing. Water erosion is a hazard unless an
adequate plant cover is maintained. In places gullies
form along cattle trails. Fencing and other means of
controlling livestock traffic patterns can be used to
prevent gullying. Sites for stock water impoundments
are available in areas of the Houdek soil.

These soils generally are too steep or too droughty
for cultivated crops. Some of the less sloping areas of
the Houdek soil are suited to tame pasture and hay and
to windbreaks and environmental plantings. Planting
trees and shrubs on the contour helps to control
erosion.

The Houdek soil is in capability unit Vle-1, Silty range
site, windbreak suitability group 3, and pasture
suitability group F; the Talmo soil is in capability unit
Vils-2, Very Shallow range site, windbreak suitability
group 10, and pasture suitability group NS.

HuA—Huntimer silty clay loam, 0 to 3 percent
slopes. This deep, well drained, nearly level soil is on
uplands. Areas are 5 to more than 60 acres in size and
are irregular in shape.

Typically, the surface layer is very dark gray silty clay
loam about 8 inches thick. The subsoil is about 34
inches thick. It is very dark grayish brown and brown,
firm silty clay in the upper part and pale yellow, firm and
friable, calcareous silty clay and mottled silty clay loam
in the lower part. The underlying material to a depth of
60 inches is pale yellow, mottied, calcareous, stratified
loam, silt loam, and fine sandy loam. In places the
subsoil contains less clay.

Included with this soil in mapping are small areas of
Chancellor and Wakonda soils. These soils make up
less than 10 percent of any one mapped area. The
somewhat poorly drained Chancellor soils are in
swales. The moderately well drained Wakonda soils are
on slight rises near the swales. They have a high
content of lime within a depth of 16 inches.

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

Most of the acreage is cropland. Corn, soybeans,
oats, and alfalfa are the main crops. This soil is well
suited to cultivated crops. Improving tilth and conserving
moisture are the main management concerns. Chiseling
and subsailing increase the rate of water intake.
Minimizing tillage, leaving crop residue on the surface,
including grasses and legumes in the cropping system,
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and deferring tillage when the soil is wet improve tilth
and conserve moisture.

This soil is well suited to tame pasture and hay.
Alfalfa, intermediate wheatgrass, orchardgrass, and
smooth bromegrass are examples of suitable pasture
plants.

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

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

The capability unit is I1-2; Silty range site; windbreak
suitability group 3; pasture suitability group F.

KaB—Kranzburg silty clay loam, 2 to 6 percent
slopes. This deep, well drained, gently sloping soil is on
uplands. In places it is dissected by well defined
drainageways. Areas are 10 to more than 500 acres in
size and are irregular in shape.

Typically, the surface layer is very dark gray silty clay
loam about 8 inches thick. The subsoil is about 31
inches thick. The upper part is dark grayish brown and
grayish brown, friable silty clay loam. The next part is
light brownish gray, mottled, friable, calcareous silty
clay loam. The lower part is pale yellow, mottled, firm,
calcareous clay loam. The underlying material to a
depth of 60 inches is light brownish gray, mottled,
calcareous clay loam. In some areas the subsoil
contains more sand. In others the underlying material
contains more silt and less sand.

Included with this soil in mapping are small areas of
Brookings, Chancellor, Dempster, Flandreau, Houdek,
and Wakonda soils. These soils make up less than 15
percent of any one mapped area. The moderately well
drained Brookings soils are in swales. The somewhat
poorly drained Chancellor soils are in shallow
drainageways. Dempster, Flandreau, and Houdek soils
are in positions on the landscape similar to those of the
Kranzburg soil. Dempster soiis are 20 to 40 inches
deep over sandy material. Flandreau soils are underlain
by sandy material at a depth of 25 to 40 inches.
Houdek soils contain more sand in the subsoil than the
Kranzburg soil. Wakonda soils have a high content of
lime within a depth of 16 inches. They are on slight
rises near swales and drainageways.

The content of organic matter is high and fertility
medium in the Kranzburg soil. Tilth is good.
Permeability is moderate in the upper part of the profile
and moderately slow in the underlying material.
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Available water capacity is high. Runoff is medium. The
shrink-swell potential is moderate.

Most of the acreage is cropland. Corn, soybeans,
altalta, and oats are the main crops. This soil is well
suited to cultivated crops. Measures that control water
erosion and conserve moisture are the main
management needs. Examples are minimizing tillage,
farming on the contour, leaving crop residue on the
surface, terracing, establishing grassed waterways, and
including grasses and legumes in the cropping system.

This soil is well suited to tame pasture and hay.
Alfalfa, intermediate wheatgrass, orchardgrass, and
smooth bromegrass are examples of suitable pasture
plants.

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

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

The capability unit is lle-3; Silty range site; windbreak
suitability group 3, pasture suitability group F.

KbA—Kranzburg-Brookings siity clay loams, 0 to 2
percent slopes. These deep, nearly level soils are on
uplands. The well drained Kranzburg sail is on side
slopes. The moderately well drained Brookings soil is in
swales. It is frequently flooded for very brief periods
after heavy rainfall or rapid snowmelt. Areas are 25 to
more than 1,000 acres in size and are irregular in
shape. They are 60 to 70 percent Kranzburg soil and 20
to 30 percent Brookings 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 Kranzburg soil is
very dark gray silty clay loam about 8 inches thick. The
subsoil is about 31 inches thick. It is dark grayish brown
and grayish brown, friable silty clay loam in the upper
part and light brownish gray and pale yellow, mottled,
friable and firm, calcareous silty clay loam and clay
loam in the lower part. The underlying material to a
depth of 60 inches is light brownish gray, mottled,
calcareous clay loam. In some areas the subsoil
contains more sand. In others the underlying material
contains more silt and less sand.

Typically, the surface layer of the Brookings soil is
very dark gray silty clay loam about 9 inches thick. The
subsurface layer is dark gray silty clay foam about 4
inches thick. The subsoil is dark grayish brown, grayish
brown, and light brownish gray, friable silty clay loam
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about 25 inches thick. It is mottied and calcareous in
the lower part. The underlying material to a depth of 60
inches is pale yellow, mottled, calcareous clay loam. In
some areas the subsoil contains more sand. In others
the underlying material contains less sand.

Included with these soils in mapping are small areas
of Chancellor, Dempster, Houdek, and Wakonda soils.
These included soils make up less than 10 percent of
any one mapped area. The somewhat poorly drained
Chancellor soils are in shallow drainageways. Dempster
soils are 20 to 40 inches deep over gravelly material.
They are in positions on the landscape similar to those
of the Kranzburg soil. The well drained Houdek soils are
on the more sloping parts of the landscape. They have
more sand in the subsoil than the Kranzburg soil.
Wakonda soils have a high content of lime within a
depth of 16 inches. They are on slight rises near swales
and drainageways.

The content of organic matter is high in the
Kranzburg and Brockings soils. Fertility is medium in
the Kranzburg soil and high in the Brookings soil. Tilth
is good in both soils. Permeability is moderate in the
upper part of the Kranzburg soil and moderately slow in
the underlying material. It is moderate in the upper part
of the Brookings soil and moderately slow or moderate
in the underlying material. Available-water capacity is
high in both soils. A seasonal high water table is at a
depth of 3 to 6 feet in the Brookings soil. Runoff is slow
on both soils. The shrink-swell potential is moderate.

Most of the acreage is cropland. Corn, soybeans,
alfalfa, and oats are the main crops. These soils are
well suited to cultivated crops. They have few
limitations. In some years fieldwork may be delayed on
the Brookings soil because of runoff from adjacent soils,
but in most years the additional moisture is beneficial.

These soils are well suited to tame pasture and hay.
Alfalfa, intermediate wheatgrass, and smooth
bromegrass are examples of suitable pasture plants.

Generally, no major hazards or limitations affect the
use of these soils for range. If the range is grazed
during wet periods, however, surface compaction is a
problem on the Brookings soil. Restricted grazing during
these periods helps to prevent compaction and
deterioration of tilth.

These soils are well suited to windbreaks and
environmental plantings. Most climatically suited trees
and shrubs grow well. Those that require an abundant
supply of moisture grow especially well on the
Brookings soil.

The Kranzburg soil is in capability unit 1-2, Silty range
site, windbreak suitability group 3, and pasture
suitability group F; the Brookings soil is in capability unit
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|-3, Overflow range site, windbreak suitability group 1,
and pasture suitability group K.

La—Lamo silty clay loam. This deep, somewhat
poorly drained, nearly level soil is on flood plains. It is
occasionally flooded for brief periods after heavy rainfall
or rapid snowmelt. Areas are 5 to more than 1,000
acres in size and are irregular in shape.

Typically, the surface layer is very dark gray silty clay
loam about 10 inches thick. The subsurface layer is
dark gray silty clay loam about 6 inches thick. The
subsoil is gray, mottled, friable silty clay loam about 24
inches thick. The underlying material to a depth of 60
inches is light olive gray, mottled silt loam. It is stratified
in the lower part. The soil is calcareous throughout. In
some areas the content of sand is higher. In places
gravelly material is at a depth of 40 to 60 inches.

Included with this soil in mapping are small areas.of
Arlo, Baltic, Bon, Chaska, Clamo, Dimo, and Salmo
soils. These soils make up less than 15 percent of any
one mapped area. Arlo, Dimo, and Salmo soils are in
positions on the landscape similar to those of the Lamo
soil. Arlo and Dimo soils are 20 to 40 inches deep over
gravelly material. Salmo soils have visible salts at or
near the surface. Baltic and Clamo soils contain more
clay in the subsoil than the Lamo soil. Also, they are
slightly lower on the flood plains. Bon soils contain
more sand throughout than the Lamo soil. Also, they
are slightly higher on the flood plains. Chaska soils
contain more sand than the Lamo soit and are more
stratified. They are near the stream channels.

The content of organic matter and fertility are
moderate in the Lamo soil. Tilth is fair. Permeability is
moderately slow. Available water capacity is high. A
seasonal high water table is at a depth of 1.5 10 3.0
feet. Runoff is slow. The shrink-swell potential is high.

Most of the acreage is cropland. This sail is well
suited to cultivated crops. In wet years it is better suited
to late planted crops than to early planted crops.
Fieldwork may be delayed in some years because of
the wetness. The soil becomes compacted if cultivated
when wet. Installing drainage systems helps to remove
excess water. Returning crop residue to the soil,
deferring tillage when the soil is wet, and including
grasses and legumes in the cropping system improve
tilth.

This soil is well suited to tame pasture and hay.
Alfalfa, Garrison creeping foxtail, reed canarygrass, and
smooth bromegrass are examples of suitable pasture
plants.

Generally, no major hazards or limitations affect the
use of this soil for range; however, surface compaction
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is a problem if the range is grazed during wet periods.
Restricted grazing during these periods helps to prevent
compaction and deterioration of tilth.

This soil is well suited to windbreaks and
environmental plantings. Most climatically suited trees
and shrubs grow well. Those that require an abundant
supply of moisture grow especially well. Silver maple
does not grow well because of the high content of lime
in the soil.

The capability unit is llw-3; Subirrigated range site;
windbreak suitability group 2W; pasture suitability group
A

Lb—Lamo silty clay loam, frequently flooded. This
deep, poorly drained, nearly level soil is on flood plains
that generally are dissected by well defined,
meandering stream channels. It is frequently flooded for
long periods after heavy rainfall or rapid snowmelt.
Areas are 10 to more than 1,000 acres in size and are
long and narrow.

Typically, the surface layer is very dark gray siity clay
loam about 10 inches thick. The subsurface layer is
dark gray silty clay loam about 6 inches thick. The
subsoil is gray, mottled, friable silty clay loam about 24
inches thick. The underlying material to a depth of 60
inches is light olive gray, mottled silt loam. It is stratified
in the lower part. The soil is calcareous throughout. In
some areas the content of sand is higher. In others
gravelly material is at a depth of 40 to 60 inches. In
places the subsoil has an accumulation of calcium
carbonate.

Included with this soil in mapping are small areas of
Baltic, Bon, Chancellor, Davison, Ethan, Houdek, and
Wakonda soils. These soils make up less than 15
percent of any one mapped area. Baltic soils contain
more clay throughout than the Lamo soil. Also, they are
slightly lower on the flood plains. The moderately well
drained Bon soils are higher on the flood plains than the
Lamo soil. Chancellor soils do not have free carbonates
at or near the surface. They are in positions on the
landscape similar to those of the Lamao soil. The
moderately well drained Davison and Wakonda soils are
on slight rises. They have a high content of lime within
a depth of 16 inches. The well drained Ethan and
Houdek soils are on uplands.

The content of organic matter and fertility are
moderate in the Lamo soil. Tilth is fair. Permeability is
moderately slow. Available water capacity is high. A
seasonal high water table is at a depth of 0.5 foot to 1.5
feet. Runoff is slow. The shrink-swell potential is high.

Most of the acreage supports native grasses and is
used for grazing. Generally, no major hazards or
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limitations affect the use of this soil for range; however,
surface compaction is a problem if the range is grazed
during wet periods. Proper stocking rates and timely
deferment of grazing or rotation grazing help to prevent
compaction and detericration of tilth. Clumps of native
trees and shrubs along some of the stream channels
provide protection for livestock and wildlife.

Because of the meandering stream channels and the
frequent flooding, this soil generally is unsuited to
cultivated crops. It is suited to tame pasture and hay.
Garrison creeping foxtail and reed canarygrass are
examples of suitable pasture plants.

This soil generally is unsuited to windbreak plantings
because of the meandering stream channels. Trees and
shrubs generally cannot be planted by machine. Those
that are grown as environmental plantings can be
planted by hand.

The capability unit is Vw-1; Subirrigated range site;
windbreak suitability group 2W,; pasture suitability group
B1.

MfC—Maddock-Flandreau complex, 5 to 9 percent
slopes. These deep, gently rolling soils are on uplands
and terraces. The somewhat excessively drained
Maddock soil is on the upper side slopes and ridges.
The well drained Flandreau scil is on mid and low side
slopes. Areas are 10 to 75 acres in size and are
irregular in shape. They are 45 to 60 percent Maddock
soil and 25 to 40 percent Flandreau 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 Maddock soil is
dark grayish brown sandy loam about 8 inches thick.
The subsoil is brown, very friable loamy sand about 6
inches thick. The underlying material to a depth of 60
inches is loose sand. It is pale brown in the upper part
and pale yellow and calcareous in the lower part. In
some areas loamy material is at a depth of about 40
inches.

Typically, the surface layer of the Flandreau soil is
very dark grayish brown loam about 8 inches thick. The
subsoil is about 30 inches thick. It is dark grayish brown
and brown, friable loam and silt loam in the upper part
and yellowish brown, very friable sandy loam in the
lower part. The underlying material to a depth of 60
inches is light yellowish brown, calcareous loamy sand.
In some areas the subsoil contains less clay.

Included with these soils in mapping are small areas
of Bonilla, Doland, Grovena, and Houdek soils. These
included soils make up less than 20 percent of any one
mapped area. They are not underlain by sandy material
within a depth of 40 inches. Bonilla soils are in swales.
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Doland, Grovena, and Houdek soils are in positions on
the landscape similar to those of the Flandreau and
Maddock soils.

The content of organic matter is low in the Maddock
soil and moderate in the Flandreau soil. Fertility is low
in the Maddock soil and medium in the Flandreau soil.
Tilth is poor in the Maddock soil and good in the
Flandreau soil. Permeability is rapid in the Maddock
soil. It is moderate in the upper part of the Flandreau
soil and rapid in the underlying material. Available water
capacity is low in the Maddock soil and moderate in the
Flandreau soil. Runoff is slow on both soils. The shrink-
swell potential is low.

Most of the acreage is cropland. Corn, alfalfa, and
oats are the main crops. These soils are poorly suited
to cultivated crops. Measures that prevent excessive
soil loss and conserve moisture are the main
management needs. Examples are minimizing tillage,
leaving crop residue on the surface, farming on the
contour, and planting close-sown crops. Stripcropping
and field windbreaks help to control wind erosion.

These soils are suited to tame pasture and hay.
Alfalfa, intermediate wheatgrass, and smooth
bromegrass are examples of suitable pasture plants.

If these soils are used for range, wind erosion is a
hazard on the Maddock soil. Reestablishing vegetation
is difficult. Proper stocking rates and timely deferment
of grazing or rotation grazing help to control wind
erosion and maintain maximum productivity.

These soils are suited to windbreaks and
environmental plantings. Only evergreen trees and
shrubs can be established on the Maddock soil.
Optimum survival and growth are unlikely because of
the low available water capacity in this soil. Most
climatically suited trees and shrubs grow well on the
Flandreau soil. Planting directly in sod helps to control
wind erosion.

The Maddock scil is in capability unit IVe-3, Sandy
range site, windbreak suitability group 5, and pasture
suitability group H, the Flandreau soil is in capability
group llle-1, Silty range site, windbreak suitability group
3. and pasture suitability group F.

MnB—Moody-Nora silty clay loams, 2 to 6 percent
slopes. These deep, well drained, gently sloping soils
are on uplands that generally are dissected by well
defined drainageways. The Moody soil is on low side
slopes. The Nora soil is on the upper side slopes and
ridges. Areas are 10 to more than 500 acres in size and
are irregular in shape. They are 45 to 60 percent Moody
soil and 25 to 40 percent Nora soil. The two soils occur
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as areas so closely intermingled or so small that
mapping them separately is not practical.

Typically, the surface layer of the Moody soil is dark
grayish brown silty clay loam about 10 inches thick. The
subsoil is about 38 inches thick. It is friable. The upper
part is grayish brown silty clay loam; the next part is
brown silty clay loam; and the lower part is light
yellowish brown, mottled, calcareous silt loam. The
underlying material to a depth of 60 inches is pale
yellow, mottled, calcareous silt loam. In some areas the
subsoil contains more sand.

Typically, the surface layer of the Nora soil is very
dark grayish brown silty clay loam about 8 inches thick.
The subsoil is about 34 inches thick. [t is friable. It is
brown silty clay loam in the upper part and pale yellow,
calcareous silt loam in the lower part. The underlying
material to a depth of 60 inches also is pale yellow,
calcareous silt loam. [n some areas the soil contains
more sand and more clay in the underlying material.

Included with these soils in mapping are small areas
of Chancellor, Crofton, Trent, and Wakonda soils.
These included soils make up less than 15 percent of
any one mapped area. The somewhat poorly drained
Chancellor soils are in shallow drainageways. Crofton
soils have free carbonates at or near the surface. They
are on ridges and the more sloping parts of the
landscape. The moderately well drained Trent soils are
in swales. Wakonda soils have a high content of lime
within a depth of 16 inches. They are on slight rises
near swales and drainageways.

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

Most of the acreage is cropland. Corn, soybeans,
oats, and alfalfa are the main crops. These soils are
well suited to cultivated crops. Controlling water erosion
is the main management concern. Conserving moisture
also is a concern. Minimizing tillage, leaving crop
residue on the surface (fig. 6), farming on the contour,
terracing, establishing grassed waterways, and
including grasses and legumes in the cropping system
help to control erosion and conserve moisture.

These soils are well suited to tame pasture and hay.
Alfalfa, intermediate wheatgrass, orchardgrass, and
smooth bromegrass are examples of suitable pasture
plants.

No major hazards or limitations affect the use of
these soils for range. Proper stocking rates and timely
deferment of grazing or rotation grazing help to
maintain maximum productivity.
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Figure 6.—Chopped corn stalks in an area of Moody-Nora silty clay loams, 2 to 6 percent slopes, where a ridge-till planting system has

been applied.

These soils are well suited to windbreaks and MoB—Moody silty clay loam, 2 to 4 percent
environmental plantings. Most climatically suited trees slopes. This deep, well drained, very gently sloping soil
and shrubs grow well. Planting on the contour helps to is on uplands. In places it is dissected by well defined
control erosion and conserves moisture. drainageways. Areas are 10 to more than 1,000 acres

The capability unit is lle-3; Silty range site; windbreak in size and are irregular in shape.
suitability group 3; pasture suitability group F. Typically, the surface layer is dark grayish brown silty

clay loam about 10 inches thick. The subsoil is about 38
inches thick. It is friable. The upper part is grayish
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brown silty clay loam; the next part is brown silty clay
loam; and the lower part is light yellowish brown,
mottled, calcareous silt loam. The underlying material to
a depth of 60 inches is pale yellow, mottled, calcareous
silt loam. In some areas the soil is calcareous within a
depth of 30 inches. In other areas it contains more
sand. In places the underlying material contains more
clay and more sand.

Included with this soil in mapping are small areas of
Chancellor, Trent, and Wakonda soils. These soils
make up less than 10 percent of any one mapped area.
The somewhat poorly drained Chancellor soils are in
shallow drainageways. The moderately well drained
Trent soils are in swales. The moderately well drained
Wakonda soils are on slight rises near the swales and
drainageways. They have a high content of lime within
a depth of 16 inches.

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

Most of the acreage is cropland. Corn, soybeans,
oats, and alfalfa are the main crops. This soil is well
suited to cultivated crops. Measures that control water
erosion are the main management needs. Examples are
minimizing tillage, farming on the contour, leaving crop
residue on the surface, and including grasses and
legumes in the cropping system.

This soil is well suited to tame pasture and hay.
Alfalfa, intermediate wheatgrass, orchardgrass, and
smooth bromegrass are examples of suitable pasture
plants.

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

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

The capability unit is lle-3; Silty range site; windbreak
suitability group 3; pasture suitability group F.

MtA—Moody-Trent silty clay loams, 0 to 2 percent
slopes. These deep, nearly level soils are on uplands.
The well drained Moody soil is on the mid and upper
side slopes. The moderately well drained Trent soil is in
swales. It is frequently flooded for very brief periods
after heavy rainfall or rapid snowmelt. Areas are 25 to
more than 1,000 acres in size and are irregular in
shape. They are 60 to 70 percent Moody soil and 20 to
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30 percent Trent 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 Moody soil is dark
grayish brown silty clay loam about 10 inches thick. The
subsoil is about 38 inches thick. It is friable. The upper
part is grayish brown silty clay loam. The next part is
brown silty clay loam. The lower part is light yeliowish
brown, mottled, calcareous silt loam. The underlying
material to a depth of 60 inches is pale yellow, mottled,
calcareous silt loam. In some areas the soil is
calcareous within a depth of 30 inches. In others the
subsoil contains more sand. In places the underlying
material contains more sand and more clay.

Typically, the surface soil of the Trent soil is very
dark gray silty clay loam about 13 inches thick. The
subsoil is very dark gray, very dark grayish brown,
grayish brown, and pale yellow silty clay loam. It is
mottled and calcareous in the lower part. The
underlying material to a depth of 60 inches is pale
yellow, mottled, calcareous silt loam. In some areas the
subsoil contains more sand.

Included with these soils in mapping are small areas
of Chancellor and Wakonda soils. These included soils
make up less than 10 percent of any one mapped area.
The somewhat poorly drained Chancellor soils are in
shallow drainageways. Wakonda soils have a high
content of lime within a depth of 16 inches. They are on
slight rises near swales and drainageways.

The content of organic matter is moderate in the
Moody soil and high in the Trent sail. Fertility is medium
in the Moody soil and high in the Trent soil. Tilth is
good in both soils. Permeability is moderate. Available
water capacity is high. The Trent soil has a seasonal
high water table at a depth of 3.5 to 6.0 feet during wet
periods. Runoff is siow on both soils. The shrink-swell
potential is moderate.

Most of the acreage is cropland. Corn, soybeans,
oats, and alfalfa are the main crops. These soils are
well suited to cultivated crops. They have few
limitations. In some years fieldwork is delayed on the
Trent soil because of runoff from adjacent soils, but in
most years the additional moisture is beneficial.

These soils are well suited to tame pasture and hay.
Alfalfa, intermediate wheatgrass, and smooth
bromegrass are examples of suitable pasture plants.

Generally, no major hazards or limitations affect the
use of these soils for range; however, surface
compaction is a problem if areas of the Trent soil are
grazed during wet periods. Restricted grazing during
these periods helps to prevent compaction and
deterioration of tilth.
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These soils are well suited to windbreaks and
environmental plantings. Most climatically suited trees
and shrubs grow well. Those that require an abundant
supply of moisture grow especially well on the Trent
soil.

The Moody soil is in capability unit (-2, Silty range
site, windbreak suitability group 3, and pasture
suitability group F; the Trent soil is in capability unit I-3,
Overflow range site, windbreak suitability group 1, and
pasture suitability group K.

NcC—Nora-Crofton complex, 5 to 9 percent
slopes. These deep, well drained, moderately sloping
soils are on uplands that generally are dissected by well
defined drainageways. The Nora soil is on low side
slopes. The Crofton soil is on the upper side slopes and
ridges. Areas are 5 to more than 500 acres in size and
are irregular in shape. They are 65 to 80 percent Nora
soil and 10 to 25 percent Crofton 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 Nora soil is very
dark grayish brown silty clay loam about 8 inches thick.
The subsoil is about 34 inches thick. It is friable. It is
brown silty clay loam in the upper part and pale yellow,
calcareous silt loam in the lower part. The underlying
material to a depth of 60 inches also is pale yellow,
calcareous silt loam. In some areas the soil contains
more sand and more clay in the underlying material. In
others the subsoil contains more sand.

Typically, the surface layer of the Crofton soil is
brown silt loam about 6 inches thick. The subsail is light
yellowish brown, friable silt loam about 16 inches thick.
The underlying material to a depth of 60 inches is pale
yellow, mottled silt loam. The sail is calcareous
throughout. In some areas the underlying material
contains more sand and clay.

Included with these soils in mapping are small areas
of Houdek, Shindler, and Trent soils. These included
soils make up less than 10 percent of any one mapped
area. Houdek and Shindler soils contain more sand in
the subscil than the Nora and Crofton soils. Houdek
Soils are in positions on the landscape similar to those
of the Nora soil. Shindler soils are in positions on the
landscape similar to those of the Crofton soil. The
moderately well drained Trent soils are in swales.

The content of organic matter is moderate in the
Nora soil and low in the Crofton soil. Fertility is medium
in the Nora soil and low in the Crofton soil. Tilth is good
in both soils. Permeability is moderate. Availahle water
capacity is high. Runoff is medium. The shrink-swell
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potential is moderate in the Nora soit and low in the
Crofton soil.

Most of the acreage is cropland. Corn, alfalfa, and
oats are the main crops. These soils are suited to
cultivated crops. The high content of lime in the surface
layer of the Crofton soil adversely affects the availability
of plant nutrients. Controlling water erosion is the main
management concern. Conserving moisture and
improving fertility in the Crofton soil are other
management concerns. Minimizing tillage, leaving crop
residue on the surface, planting close-sown crops, and
including grasses and legumes in the cropping system
help to control erosion, conserve moisture, and improve
fertility. Terracing, farming on the contour, and
establishing grassed waterways also help to control
erosion.

These soils are suited to tame pasture and hay.
Alfalfa, intermediate wheatgrass, and smooth
bromegrass are suitable pasture plants.

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

These soils are suited to windbreaks and
environmental plantings. Most climatically suited trees
and shrubs grow well on the Nora soil. Trees and
shrubs can be established on the Crofton soil, but
optimum survival and growth are unlikely because the
high lime content adversely affects the availability of
plant nutrients. Planting on the contour helps to control
erosion and conserves moisture.

The Nora soil is in capability unit tlle-2, Silty range
site, windbreak suitability group 3, and pasture
suitability group F; the Crofton sail is in capability unit
[Ve-2, Thin Upland range site, windbreak suitability
group 8, and pasture suitability group G.

NmC—Nora-Moody silty clay loams, 5 to 9 percent
slopes. These deep, well drained, moderately sloping
soils are on uplands that generally are dissected by well
defined drainageways. The Nora soil is on the upper
side slopes and ridges. The Moody soil is on low side
slopes. Areas are 10 to more than 500 acres in size
and are irregular in shape. They are 40 to 55 percent
Nora soil and 30 to 45 percent Moody 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 Nora soil is very
dark grayish brown silty clay loam about 8 inches thick.
The subsoil is about 34 inches thick. It is friable. It is
brown silty clay loam in the upper part and pale yellow,
calcareous silt loam in the lower part. The underlying
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material to a depth of 60 inches also is pale yellow,
calcareous silt loam. In some areas the soil contains
more clay and more sand in the underlying material.

Typically, the surface layer of the Moody soil is dark
grayish brown silty clay loam about 10 inches thick. The
subsoil is about 38 inches thick. It is friable. It is grayish
brown and brown silty clay loam in the upper part and
light yellowish brown, mottled, calcareous silt loam in
the lower part. The underlying material to a depth of 60
inches is pale yellow, mottled, calcareous silt loam. In
some areas the subsoil contains more sand.

Included with these soils in mapping are small areas
of Chancellor, Crofton, Trent, and Wakonda soils.
These included soils make up less than 15 percent of
any one mapped area. The somewhat poorly drained
Chancellor soils are in shallow drainageways. Crofton
soils have free carbonates at or near the surface. They
are on ridges. The moderately well drained Trent soils
are in swales. Wakonda soils have a high content of
lime within a depth of 16 inches. They are on slight
rises near the swales and drainageways.

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

Most of the acreage is cropland. Corn, alfalfa, and
oats are the main crops. These soils are suited to
cultivated crops. Controlling water erosion is the main
management concern. Minimizing tillage, leaving crop
residue on the surface, including grasses and legumes
in the cropping system, terracing, farming on the
contour, and establishing grassed waterways help to
control erosion and conserve moisture.

These soils are suited to tame pasture and hay.
Alfalfa, intermediate wheatgrass, orchardgrass, and
smooth bromegrass are examples of suitable pasture
plants.

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

These soils are well suited to windbreaks and
environmental plantings. Most climatically suited trees
and shrubs grow well. Planting on the contour helps to
control erosion and conserves moisture.

The capability unit is llle-2; Silty range site;
windbreak suitability group 3; pasture suitability group
F.

Og—Orthents, gravelly. These soils are in open
excavations from which sand and gravel have been
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removed. The excavations are 5 to 30 feet deep.
Slopes are uneven and broken. They range from nearly
level on the bottom of the excavations to almost vertical
on the rims. in places the bottom is covered with water
during wet periods. Areas are irregular in shape and
range from 4 to 100 acres in size.

Mounds of mixed loamy overburden are on the edges
of the excavations. The sides and bottom of the
excavations typically are sand and gravel, but they are
loamy glacial till where all of the sand and gravel has
been removed. The soils support little or no vegetation
during periods when sand and gravel are being mined.

Most areas are used as a source of sand and gravel
for construction purposes. Some provide limited wildlife
habitat. Abandoned excavations can be restored to
range, tame pasture, or cropland if reclamation
measures are applied. These measures include shaping
the areas and using the mounds of overburden material
as topsoil dressing. Applying fertilizer as needed helps
to establish range or tame pasture plants.

The capability unit is VIlls-1; windbreak suitability
group 10; no range site or pasture suitability group is
assigned.

Or—Orthents, loamy. These deep, nearly level to
gently sloping, well drained and moderately well drained
soils are on uplands adjacent to Interstate 29. Part or
all of the original soil has been removed for use in
construction. In most areas some of the surface soil has
been replaced. Areas are 5 to 40 acres in size and are
rectangular or irregular in shape.

Typically, the surface layer is loam, clay loam, or silt
loam. It consists mainly of mixed material from the
surface layer that was removed and then replaced. In
many areas it is mixed with the underlying material. The
underlying material varies from place to place. It is
dominantly clay loam in areas of glacial till and silt loam
in areas of loess. In the areas of till, the surface layer
has a few cobbles. Most areas are calcareous to the
surface.

The content of organic matter and fertility are low.
Tilth is fair. Permeability generally is moderate or
moderately slow. Available water capacity is high. In
some areas a seasonal high water table is at a depth of
2 to 5 feet. Runoff is stow or medium.

Most of the acreage is cropland. Corn, soybeans,
alfalfa, and oats are the main crops. These soils are
suited to cultivated crops, but a high content of lime in
the surface layer adversely affects the availability of
plant nutrients. Controlling water erosion and improving
fertility are the main management concerns. Minimizing
tillage. leaving crop residue on the surface, and
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including grasses and legumes in the cropping system
help to control erosion, conserve moisture, and improve
fertility. Contour farming and grassed waterways help to
control erosion in the more sloping areas.

These soils are suited to tame pasture and hay.
Alfalfa, intermediate wheatgrass, and smooth
bromegrass are examples of suitable pasture plants.

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

These soils are only fairly well suited to windbreaks
and environmental plantings. Windbreaks can be
established, but optimum survival and.growth is unlikely
because the high content of lime adversely affects the
availability of plant nutrients. Planting on the contour
helps to control erosion.

The capability unit is IVs-1; Thin Upland range site;
windbreak suitability group 8; pasture suitability group
G.

Sa—Salmo silty clay loam. This deep, poorly
drained, level soil is on flood plains. It is frequently
flooded for brief periods after heavy rainfall or rapid
snowmelt. Areas are 5 to more than 500 acres in size
and are irregular in shape.

Typically, the surface layer is very dark gray silty clay
loam about 5 inches thick. The subsoil is dark gray and
gray silty clay loam about 27 inches thick.
Accumulations of salts are throughout the surface layer
and subsoil. The underlying material to a depth of 60
inches is dark gray silty clay loam. The soil is
calcareous throughout. In some areas the content of
clay is higher.

Included with this soil in mapping are small areas of
Baltic and Lamo soils. These soils make up less than
15 percent of any one mapped area. They do not have
visible salts near the surface. They are in positions on
the landscape similar to those of the Saimo soil.

The content of organic matter is high and fertility low
in the Salmo soil. Tilth is poor. Permeability is
moderately slow. Available water capacity is high. A
seasonal high water table is within a depth of 2.5 feet.
Runoff is very slow. The shrink-swell potential is
moderate.

Most of the acreage supports native grasses and is
used for grazing. Generally, no major hazards or
limitations affect the use of this soil for range; however,
surface compaction is a problem if the range is grazed
during wet periods. Restricted grazing during these
periods helps to prevent compaction and deterioration
of tilth.

Soil Survey

This soil is poorly suited to cultivated crops. It is
better suited to late planted crops than to early planted
crops because of wetness in the spring. The high
content of salts restricts crop growth during dry periods.
The soil becomes compacted if tilled when wet.
Reducing wetness and improving tilth are the main
management concerns. Chiseling or subsoiling
increases the rate of water intake. Including grasses
and legumes in the cropping system and deferring
tiltage when the soil is wet improve tilth.

This soil is suited to tame pasture and hay. Tall
wheatgrass and western wheatgrass are examples of
suitable pasture plants.

This soil generally is unsuited to windbreaks and
environmental plantings because of the high content of
salts.

The capability unit is IVw-4; Saline Subirrigated
range site; windbreak suitability group 10; pasture
suitability group J.

ShE—Shindler-Houdek clay loams, 15 to 40
percent slopes. These deep, well drained, moderately
steep and steep soils are on uplands. They are on
breaks along the major streams and their tributaries.
Most areas are dissected by well defined drainageways.
Scattered stones are on the surface in places. The
Shindler soil is on the upper side slopes and knolis. The
Houdek soil is on low side slopes. Areas are 5 to more
than 1,000 acres in size and are irregular in shape.
They are 35 to 55 percent Shindler soil and 30 to 50
percent Houdek 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 Shindler soil is very
dark gray clay loam about 7 inches thick. The subsoil is
very dark gray, grayish brown, light olive brown, and
light brownish gray, firm, calcareous clay loam about 17
inches thick. The underlying material to a depth of 60
inches is light brownish gray, mottled, calcareous clay
loam. In some places the surface layer is less than 5
inches thick. tn other places the soil is deeper to free
carbonates. In some areas the subsoil contains more
clay. In others it contains less clay.

Typically, the surface layer of the Houdek soil is very
dark grayish brown clay loam about 8 inches thick. The
subsoil is brown and light yellowish brown, firm clay
loam about 35 inches thick. It is calcareous in the lower
part. The underlying material to a depth of 60 inches is
pale yellow, mottled, calcareous clay loam. In some
places the subsoil contains more clay and less silt. In
other places it contains less clay and more sand.
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Included with these soils in mapping are small areas
of Davis, Flandreau, Lamo, and Talmo soils. These
included soils make up less than 15 percent of any one
mapped area. Davis soils are dark to a depth of more
than 20 inches. They are on foot slopes and fans. The
poorly drained Lamo soils are along drainageways.
Flandreau soils are underlain by sandy material at a
depth of 25 to 40 inches. They are in positions on the
landscape similar to those of the Houdek soil. Taimo
soils are underlain by gravelly material within a depth of
14 inches. They are in positions on the landscape
similar to those of the Shindler soil.

The content of organic matter is low in the Shindler
soil and moderate in the Houdek soil. Fertility is low in
the Shindler soil and medium in the Houdek soil.
Permeability is moderately slow in the Shindler soil. It is
moderate in the subsoil of the Houdek soil and
moderately slow in the underlying material. Available
water capacity is high in both soils. Runoff is rapid. The
shrink-swell potential is moderate.

Most of the acreage supports native grasses and is
used for grazing. Water erosion is a hazard unless an
adequate plant cover is maintained. In places gullies
form along cattle trails. Fencing and other means of
controlling livestock traffic patterns can be used to
prevent gullying. Sites for stock water impoundments
are plentiful.

Some areas support native trees and have a canopy
of 75 percent. These areas support only a sparse stand
of native grasses. The trees are mainly bur oak, green
ash, and boxelder, and the shrubs are mainly
chokecherry, juneberry, gooseberry, and buckthorn.

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

The Shindler soil is in capability unit Vlle-1 and
pasture suitability group NS; the Houdek soil is in
capability unit Vle-1 and pasture suitability group F;
both soils are in the Silty range site and windbreak
suitability group 10.

Tr—Trent silty clay loam. This deep, moderately
well drained, nearly level soil is in swales on uplands. It
is frequently flooded for very brief periods after heavy
rai